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Engineered Like No 
Other Raid in The World 

0 The world's leading manufacturer of 
"Smart Storage" engineers and assembles 
GigaRAJD at the ANDATACO 
corporate headquarters 

Cl) Open-architecture design, 
supporting SPARC ®, HP, IBM, 
SG I, Intel, DEC, Cray 6400 
systems and most SCSI systems 

CF> GigaRAJD's independent, 
redundant cooling fans 
stand guard against heat 

«I) GigaRA ID 's compact, 
high-density design lets 
you upgrade from 5 to 28 
drives in a single tower for 
up to 86GB of storage 

(D Connect to GigaRAID's 
RS-232 port for system 
control and status 

CD "Fault-Tolerant" Design. 
GigaRAJD is built to ride out 
disk failures without a glitch . 
If one disk fails, a hot spare 
kicks in to keep you on-line 

4D GigaRAID undergoes a 
grueling battery of over 1300 
validation tests to ensure 
100% compatibility across 
all UNIX platforms 

0 Backed by a comprehensive 
1-year warranty and a 5-year 
warranty on its disk drives, 
GigaRAID gives you the peace 
of mind you deserve 

f) ANDATACO Advantage Program 
Free on-site installation for domestic sites 

0 Power failure indicator 

0 32MB high-performance cad 
keeps data flowing at full spe 

0 Front console disp lay 
and control panel 

() Industry Exclusive 
Optional redundant 
controller with auto fai l over 
reduces single point-of-
f ailure on electronics 

f) Up to 7 independent disk 
drive channels for ultra­
high performance 

0 3 current sharing, hot-swaJ 
power supplies deliver 
fault-tolerant power (n + 1 
design) for maximum 
redundancy and reliability 

Up to three independent 
high-speed SCSI interfaces 
move up to 40MB/sec 

No drivers or patches to 
UNIX kernel required 

G ANDATACO RMU'" (RAID Management 
Utility ) provides automatic "E-mail" 
notification of disk array failure 

GigaRAID" 
soo .. 334 .. 9191 
Sale s and Product Information 

10140 Mesa Rim Road, San Diego, California 92121 

Tel: 619-453-91 91 E-mail: inquire@andataco.com 
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Keeping in Touch 
This month, SunExpert welcomes a new cohort. Simson L. 

Garfinkel has joined us as a senior editor. If you are familiar with 
books on securiry and NextStep programming, you have probably 

seen his name. He and Gene Spafford 
coauthored Practical UNIX Security, an 
O 'Reilly & Associates book. He and 
Michael Mahoney wrote NeXTSTEP 
Programming, which covers object-oriented 
programming from abstract superclass to 
zoning memory regions. You might want a 
copy, given Sun's relationship with NeXT 
and its plans to make OpenStep a part of 
its distributed objects strategy. It's 
published by Springer-Verlag. 

Simson's first article for SunExpert explores how OpenStep will 
affect in-house software developers and Solaris software vendors. 
See "In Steps OpenStep" on Page 53 in this month's feature section 
for more information about early access to a developer's kit. 
During the next few months, SunExpert plans to keep a regular 
watch over the integration machinations involving NeXT. It could 
signal a sea change for how software gets made in the Sun 
environment in particular and on UNIX platforms in general. 

Simson will also be laboring in Computer Publishing Labs testing 
new hardware, software and communications gear. One of his first 
systems chores has been to clean up our /etc/aliases file to 
make it easier for you to reach us with any questions or suggestions 
you want to pass along. For general editorial information, the 
address is edi tors@expert . com. Letters to the editor-we do like 
hearing from you-should go to letters@expert.com. If you have 
a news tip, send mail to news@expert . com. If you wish your 
comments or flames to be confidential and off the record, drop a 
note to tips@expert . com. If there's a new product we should 
know about, please send email to new-products@expert.com. 

Advertisers should contact the appropriate regional address: East 
Coast at advert - east@expert . com; Midwest, advert-mid­

west@expert.com; West Coast, advert-west@expert.com; 

overseas, advert@expert . com. 
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1. PLUG IT IN 
2. TURN IT ON 

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

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

Postscript display and a screen saver. 

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

accept your MasterCard or Visa if that makes 
:=-- , the purchase easier. ~~-'..,/ 

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

14" Mono ...... .. .. .. .... ............ ... $ 899 
15" Color . . .. .. ... ..... .. . .......... . . . .. $1,499 
17" Color ....... . .. .... . . . . .. . .. . ....... . $1 ,999 
19" Color .... . . ........... . .. ....... . .... $2,699 

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

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

I ·800·HDS· 1551 
© 1993 Human Designed Systems. Inc. 421 Feheley Drive. King of Prussia, PA 19406. Phone 215•277•8300. FAX 215•275•5739. All rights reserved. HOS, HDSper_x are trademarks of Human Designed Systems, Inc. 

Prices are subject to change without notice. Quantities and configurations in stock may be limited. Call HOS for details. 
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HP5howsX 
Terms for Sun 
Hewlett-Packard Co. has introduced 

a line ofX terminals to be sold into 
Sun Microsystems Inc. sites and no 
others. The terminals are said to be 
uniquely configured to be compatible 
with Suns. "Basically," says Casey 
Chavda, marketing manager at HP, 
"we are introducing Sun-specific X ter­
minals for the Sun installed base. 
Why? Because Sun has shown no com­
mitment to the market." 

Sun has traditionally shied away from 
X terminals. Alone among the major 
UNIX vendors, it did not offer its own 
X terminals. In some ways, this created a 
market for such companies as Network 
Computing Devices Inc., which happily 
sold Sun sites the X terminals that Sun 
would not provide. Sun finally did 
introduce an X terminal late last year, 
the SPARCclassic/X (see "Sun 
Introduces X Terminal," SunExpert, 
August 1993, Page 6), but the product 
did not gain a lock on the market. 

"Sun has had false starts with X ter­
minals," says Chavda. "When it 
entered the X terminal market, they 
took a workstation and stripped it 
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Meant for Suns, but from 
HP, the Aptrex X terminals 
are meant to be sold 
specifically into Sun sites. 

down." But, he says, the customers 
didn't want a stripped-down worksta­
tion. Chavda says he has seen market 
research indicating that Sun has sold 
"maybe 1 %" of all the X terminals sold 
into its own aftermarket. 

In an attempt to gain some fraction 
of the other 99%, HP has introduced 
the Aptrex line. The machines have 
Sun Type 5 keyboards and support 
Sun resolution monitors. "We are bet­
ter integrated into Sun environments 
than Sun is," says Chavda. In addition, 
they come standard with a Sony Corp. 
of America Multisync monitor; 
l0BaseT, ThinLAN, a parallel port 
and serial ports; and will have audio 
hardware support in the future. There 
is also a PCM CIA option. In terms of 
performance, the terminals offer 125K 
Xstones and 1.55 Xmarks. 

The products have Sun install scripts, 
support for SunOS 4.1.3 and Solaris 2.3, 
Local Sun OLWM, local CmdTool and 
ShellTool emulators, local OSF/Motif, 
auto telnet and a local YT320 emulator. 
Pricing on the software is via site license 
rather than per seat. 

There are several Aptrex models: a 
19-inch monochrome model at 
$1,595; a 15-inch color model at 
$1,650; a 17-inch color model at 
$2,200; a 17-inch multisync model at 
$2,800; a 19-inch color model at 
$3,000; and a 20-inch multisync 
model at $3,350. Quantity discounts 
are available. 

HP says it is targeting not only Sun 
customers but a specific class of Sun 
customers. "We have focused on Sun 
customers that are in small to medium 
accounts," says Chavda. "We are not 
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targeting Sun's major accounts. " 
Moreover, among those smaller 

accounts, HP is looking for people who 
"already use X terminals. " That is, it is 
looking for customers who already have 
networks and are not buying complete 
systems from the ground up. HP says it 
believes that these customers, which it 
calls "product buyers" as opposed to 
"system buyers," are looking for low 
prices and long-term support rather 
than system configuration services and 
training. HP will tailor its sales efforts 
to such people. The terminals will be 
sold via telemarketing, for instance, 
rather than by an outside sales force 
that would also be providing some level 
of on-site consulting. 

HP will also be stressing rapid 
turnaround. At the very worst, "we can 
fill an order in five days," says Chavda. 

For HP, though, the introductions 
add several levels of complexity. The 
company now has three lines ofX ter­
minals: the high-end Visionary X 
Stations, the Entria line (for the IBM 
3270-replacement market), and now 
the Aptrex terminals. Moreover, HP 
support and service personnel will 
have to have considerable familiarity 
with Sun environments to support the 
terminals and their servers. 

However, the company says it isn't 
troubled by the need to support Sun 
equipment. "One of the directions HP 
has been going as an entity has been 
providing multivendor support," says 
David Roussain, Aptrex line manager 
for HP. "This [the Aptrex introduc­
tion] fits in well with the processes 
that we've been putting into place to 
support different platforms." 

Just in case anyone 
misses the point, the 

design element of 
the Aptrex line of 

terminals combines 
a rising sun with a 

capital X. 



Tow Available 
for SPARC 

5 & 20! 

\n optional removable drive 
:ubsystem lets you add 6 
1dditional 3.5" 
levices, including . 
tp to 12GB of hot 
1lug disk. 

Off-The-Shelf. 

Visionary Engineering. 
Rackmounting an off-the-
shelf desktop SPARC 10 
preserves the Sun warranty, 
service and price. 

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

For The First Time Ever. 
The Sphinx neatly encapsul ates a SPARCstation1 M I , 2, or 10 
and fits any 19" rack. It comes with side mounted slides, whisper 
quiet forced air fans, tuck-away lug handles, and up to two addi­
tional 3.5" or half height 5.25 " devices - disk, optical, CD, or 
tape. In the rear you'll find completely unobstructed access to the 
SPARCstation backplane. 

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

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

You 've never seen this much potenti al in such a small foot• 
print. Nor so many ways to configure 1/0 devices. 
And every SPARC retains Sun's warranty, service, 
upgradeability, and price, because it never leaves the 
original case. 

& 
With essentially the 
same footprint as a 
SPARC 10, the Sphinx 
adds two additional 
3.5" or half height 
5.25" devices, and 
serves as either a stand 

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

MODEL NUMBER DESCRIPTION 
SRU·2600R SPARC 10 CPU Housing · Rear llnH 
SRU·2200F SPARC 10 CPU Housing · Front unn 
RRU3·SS·6S Rackmoufll Removable Housing · OiSk, Tape 
ROU3·0SK·S· 1.0GB 1.05GB 3.5" Removable Disk Module 
ROU3·DSK·S· 1.66B 1.6GB 3.5" Removable OiSk M1ldule 
ROU3·0SK·S·2.0GB 2.0GB 3.5" 5400 RPM Removable Disk Module 
ROU3·DSll·S·2.168 2.1GB 3.5" 7200 RPM Removable Disk Module 
ROU3·4mm·S·2.066B 2·86B Removable 4mm OAT Module 
ROU3·4nnn·S·4.0GB 4· 166B Removable 4mm OAT Module 
ROU3·FLP·S· 1.4MB 3.5" Removable Floppy Module 

Patents Pending 

And SunService. 
And as with all Artecon products, we back up our promises with 
a 1-year onsite limited warranty and with all the benefits of 
SunService's SunSpectru1TI1M maintenance. 

So call today and get ready to rack and roll. 

See us in Booth #901 at 
SunWorld Expo. 

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

♦ SunService 
ASlln Microsystem s, Inc. Business 

You'll 
feel smooth, 

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

fArteconl 
PO Box 9000, Carlsbad, CA 92018·9000 
(619) 931-5500 FAX (619) 931·5527 

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

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

Artecon, Inc. operates under a policy of Equal Employment Opportunity and is in compliance with Executive Order #11246 as amended. 

Circle No. 4 on Inquiry Card 



IBM Does D82 for Suns 
IBM Corp. will soon introduce its 

DB2 RDBMS for Sun Microsystems 
Computer Corp. workstations and 
servers. This is part of a larger plan to 
put the product on a variety of non­
mainframe and non-IBM computers. 

"Our customers are asking us to do 
chis," explains Janet Perna, director of 
database technology at IBM's Toronto 
Laboratory. "If you look at where DB2 
is installed today, it is Fortune 100 
companies-% of chem use DB2. If 
you look at the Fortune 500, 80% of 
chem use DB2, and part of chose com­
panies use Sun workstations." 

DB2 is a database with a history. In 
the 1970s and early 1980s, relational 
database technology was widely 
acknowledged to have technical advan­
tages over flat files but wasn't widely 
used. The market was dominated by 
hierarchical databases running on 
mainframes. The RDBMS vendors, 
however, gradually began to find a 
place for themselves on the UNIX sys­
tems then being marketed into techni­
cal environments or through VARs 
into commercial markets. 

Then IBM introduced DB2-a rela­
tional database-for its mainframes. 
With this mighty endorsement of rela­
tional technology, the fortunes of 
RDBMS products were made. While 
formerly titanic companies, like 
Massachusetts-based Cullinet, with­
ered and died, the RDBMS vendors 
found themselves in the midst of a 
boom. Customers simply wanted rela­
tional technology, both on their main­
frames and on their smaller boxes, 
which were even then starting their 
slow assault on MIS. 

DB2, meanwhile, became the de 
facto standard for database on main­
frames. However, as the mainframe 
market began to suffer because of the 
downsizing movement, it seemed 
that the database might be riding a 
dead horse. IBM responded by port­
ing it elsewhere. "We've taken DB2 
and put it on OS/2 and IBM's 
UNIX, AIX," says Perna. "And now 
we're taking it to non-IBM plat­
forms." As of June, DB2 was to be on 
both HP-UX and Solaris. 

But how successful will DB2 be in 
the world of open systems? Will it be 
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able to compete with such entrenched 
players as Oracle Corp. and Sybase 
Inc.? IBM hopes that DB2 will be as 
successful against those RDBMS ven­
dors as it was against the flat file ven­
dors of a decade ago. "We haven't been 
in the UNIX market, " says Perna. "But 
if you go back to the 370 [mainframe) 
environment, there were non-IBM 
database competitors on that platform. 
By and large, they've abandoned it. " 

On the other hand, the situation is 
very different in open systems than it 
was on mainframes. IBM does not 
control the client/server market the 
way it did the 370 market. DB2, while 
important and popular, does not offer 
significant technical advantages over 
the Sybases and Oracles of the world, 
which are every bit as relational as it is . 
Moreover, the company has never 
shown itself uniquely adept at selling 
software to Sun users, where there 
never are single-vendor shops of any 
sort, much less DB2 ones. 

Perna acknowledges these concerns. 
The market for DB2 is present, she 
says, "because customers are telling us 
they need to be able to integrate main­
frame data with workstation data. 
They want to be able to access from 
the desktop their corporate data." 

IBM is tooling up to sell DB2 to 
UNIX people, she adds. "We now 
have a dedicated software sales force. 
We have 1,800 software sales reps 
worldwide, and their sole purpose in 
life is selling database applications," 
she says. 

As for the different mind-set 
required to play in UNIX, that too is 
under consideration. "I think if you 
went to Sybase or Oracle, they'd tell 
you they want all the business in the 
world as well. They're not going to 
share the wealth," says Perna. "But, 
that said, we understand that there 
are going to be multiple players in 
this environment." 

In fact, she envisions the product 
having its greatest impact in situations 
where there are many different kinds 
of servers and many different kinds of 
clients. "There are going to be hetero­
geneous environments," she says. "But 
with the DB2 solution, we can make 
life easier from the database point of 
view." 
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' Looming Price War? 
Although nobody is expecting a 

return of last year's price war, in which 
disk drive prices fell faster than the rat­
ings for "LA Law," the cost of storage 
may plunge once again this summer if 
manufacturers do not carefully manage 
recent expansions in their production 
capacity. Meanwhile, great bargains for 
workstation-class SCSI drives continue 
to find their way into the newspa­
pers-a trend sure to increase as more 
PC users demand these drives for their 
Pentium and PowerPC-based systems. 

"It is a very cyclical business, with 
some pretty high peaks and some pret­
ty low valleys," says Alexa 
McCloughan, vice president of finan­
cial services at International Data 
Corp. in Framingham, MA. 

During the first half of 1994, a rela­
tive shortage of high-capacity disk 
drives for personal computers kept 
drives at an artificially high price, says 
McCloughan. The shortage was the 
result of two factors: a shortage of cus­
tom-built, application-specific inte­
grated circuits, called ASICs, required 
to build the new generation of tightly 
integrated drives; and an unprecedent­
ed demand for high-capacity drives for 
use in desktop computers. 

"Starting last fall, we saw PC demand 
going through the roof. Late fall, 
through early calendar Q 1, the forecast 
demand from our customers was 
increasing [between) 30% and 40% 
per month," says Marlin Miller, direc­
tor of marketing at Quantum Corp., 
currently the largest volume producer 
of hard disks. 

Sales are up because of the upturn in 
the economy, because new applications 
require more disk space for fonts, help 
files and sample documents; and 
because of the increased interest in 
data-intensive applications such as 
multimedia and imaging. As a result, 
drives that had once been the sole 
domain of workstations are now being 
dropped into low-cost personal com­
puters. "Anything a gigabyte or under 
is going into PCs," says Miller. 

"We are trying to respond to that 
demand and build more product, but 
there are limits to how fast you can 
build production," adds Miller. As a 
result, prices are dropping only 3% to 



Get on the Fast Track 
to Discovery 
Turning large quantities of raw data 
into valuable information can be a 
time consuming and tedious process. 
Using PV-WAVE on a Sun 
SPARCstation, you can quickly turn 
even the most complex data sets into 
intuitive images. 

PV-WAVE combines powerful 1/0, 
extensive data manipulation and 
processing functions, and a broad range 
of graphing and plotting techniques, 
giving you a complete and integrated 
data analysis solution. PV-WAVE 
offers advanced math and statistics 
functions, signal and image processing, 
SQ L style data management tools, 
GUI widgets, and much more. 

Built around an array-oriented 4GL 
environment optimized specifically for 
data analysis, PV-WA_VE can reduce 
your coding by more than 80%. And 
if you wish to build a custom GUI, 
PV-WAVE offers several options, 
making it a snap to build user-friendly 
applications. Ir's even easy to link 

PV-WAVE allows you to quickly turn 
even the most complex datasets into 
intuitive images 

PV-WAVE to your existing C and 
FORTRAN applications. 

Of course, your hardware should be as 
efficient and effective as your software. 
That's why PV-WAVE supports the 
complete SPARCstation line of 
workstations and servers. 

From industry leading multi-processing 
technology to the world's most cost 
effective color workstations, Sun 
provides the range of hardware to meet 
your enterprise computing needs. 

Call u,s today to find our why tens of 
thousands of technical and financial 
professionals the world over have turned 
to PV-WAVE and SPARCstation 
technology to solve problems in: 

• Test engineering 
• Financial analysis and 

decision support 
• Medical imaging 
• Earth sciences 
• and much more 

To learn more about how you con improve your data analysis, coll us today at: 

800-447-7147 

rJvisual Numerics™ 
Corporate Heodquorters 

9990 Richmond Aveooe, Suite 400 • Houston, Texas 77042-4548 USA 
Tel: 713-784-3131 • FAX: 713-781-9260 

PV-WAVE Products 
6230 Lookout Rd. • Boulder, Colorado 80301 USA 
Tel: 303-530-9000 • FAX: 303-530-9329 

~D9426 PV-WAVE is o registered trademark of Visual Numerics. SPARCstation is o registered trodemork of the Sun Microsystem Computer Corporation. 
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5% per quarter, he says. Normally, 
prices drop 5% to 7% per quarter, says 
McCloughan. 

Sometime this summer, supply 
should catch up with demand. When 
that happens, the cost of storage 
should drop even faster, says 
McCloughan, who estimates that giga­
byte drives will cost between $550 and 
$600 by year's end. 

But prices could drop even faster, 
says McCloughan, if one of the top 
three companies--Quantum, Seagate 
Technology Inc. and Conner 
Peripherals Inc.-should misjudge cus­
tomer demand and end up with too 
many disk drives on their hands. Prices 
could also drop "if somebody goes on 
a market share binge" and tries to cap­
ture more customers by dramatically 
cutting coses. 

All of these movements in the disk 
drive commodity world probably won't 
affect the prices of drives purchased 
directly from Sun, says Sun 
spokeswoman Deeanna Franklin. "It 
really doesn't affect Sun chat much," 
she says, since Sun buys the disks from 
its suppliers in large lots based on 
long-term contracts. 

Instead, customers seeking bargains 
should keep an eye out for advertise­
ments in newspapers and magazines. 
And before purchasing a drive, they 
should check out the drive's serial 
number with the manufacturer to veri­
fy that the drive is not stolen or part of 
the growing disk-drive "gray market." 
Otherwise, they might discover that a 
deal that seems too good to be true in 
fact is.-slg 

PowerPC Developments 
The PowerPC, the newest rival for 

SPARC's high-volume RISC chip 
crown, continues to gain new features 
and new software. In April , Motorola 
Inc. and IBM Corp. announced a new 
version of the chip, the PowerPC 604. 
The two companies say that the chips 
are designed in 0.5-micron, 3.3-volt 
CMOS technology and incorporate 3.6 
million transistors. The 604 is super­
scalar and can issue up to four instruc­
tions in parallel every clock cycle to six 
independent execution units. 

The two companies say that a 100-
MHz 604 has achieved a SPECint92 
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rating of 160 and a SPECfp92 rating 
of 165. 

PowerPC users now include not only 
IBM and Apple Computer Inc. , but 
also Groupe Bull, Thomson CSF and 
Harris Computer Systems. These com­
panies have traditionally had relation­
ships with one or the other of the three 
main backers of the Power PC. Groupe 
Bull remarkeced IBM hardware, for 
example, while Harris built its work­
stations around Motorola's technically 
excellent but ill-faced 88000 processor. 

Toe PowerPC 604~ 
RISC Microprocessor 

A potential rival of the SPARC, the 
PowerPC chip is a joint production 
of Apple, Motorola and IBM. A 100-
MHz version of the chip has 
achieved a SPECint92 rating of 160 
and a SPECfp92 rating of 165. 

Motorola has announced a suite of 
compilers for the Power Macintosh, 
which is based on the PowerPC. 
Motorola's RISC Microprocessor 
Division has announced that its opti­
mizing PowerPC microprocessor com­
pilers will be ported to the Power Mac, 
and chat they' ll be compatible with 
Apple's own Macintosh Programmers' 
Workshop development environment. 

And just to cover its bases, in May, 
Motorola also unveiled a set of 
PowerPC development tools for 
Windows NT. The company's RISC 
Microprocessor Division announced C 
and C++ compilers as well as a device 
driver kit, firmware kits and a hard­
ware abstraction layer (HAL) kit. 

Meanwhile, a version of the 
Power PC architecture for embedded 
applications has been announced at 
Motorola's Microcontroller Technolo-
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gy Group in Austin, TX. To be called 
the RMCU500 Family, the line of 
microcontrollers will be based on a 
PowerPC core and will be optimized 
for high-volume, embedded control 
applications-such as consumer elec­
tronics, robotics and so on. 

The chips will be low power and low 
voltage. They will operate at 3.3 volts 
over a 0- to 70-degree C temperature 
range. They will also have power-sav­
ing modes-SLEEP, DOZE and 
WAIT-so they can effectively hiber­
nate when they aren't wanted, and 
then wake up upon demand. 

Pricing will be roughly comparable 
to other embedded RISC processors. 
At the moment, samples will be avail­
able at $75 for 100. By 1997, though, 
Motorola expects the price to drop to 
$25 per 100. 

Solbourne Exits 
Hardware Business 

Solbourne Computer Inc. , the 
Longmont, CO-based company that 
was once one of the most promising 
makers of SPARC-based systems, has 
exited the hardware business. 
Henceforth, it will focus on its role as 
a vendor of Oracle Corp. Financials 
application software. 

The company says it will provide ser­
vice and support to its installed base of 
semi-orphaned machines. However, it 
will discontinue the design, manufac­
ture and marketing of chem. It may, 
however, remarket Sun's own servers. 
Solbourne's "reorganization" will 
include a 65% reduction in staff. 

This ends a long process that began 
months ago when its multiprocessor 
servers began to be outsold by Sun's 
own multiprocessor devices. As recent­
ly as three years ago, the company had 
seemed to prove the promise of 
SPARC as an open architecture avail­
able to multiple companies. Originally 
founded by technology guru Doug 
McGregor, one of the leading lights 
behind the Motorola Inc. 680X0 
architectures, and funded by Japanese 
industrial giant Matsushita Electric 
Induscrial Co., the company sailed 
through the late 1980s and early 1990s 
as one of the first companies to build a 
SPARC-based server. It was also 
first-before even Sun itself-to have 
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Legacy systems. N etworl.'. 

growth. Mounting cost pres­

sures.~ Compared to the chal­

lenges of running the World 

Cup games, these computing 

issues malw for a pleasant day 

at the office.~ No other orga­

nization must come together 

so quicl<ly, move so rapidly, in 

so short a time, as the World 

Cup games. ~ Indeed, it is 

the world's largest, most 

watched, virtual corporation. 

~ And behind it all, running 

the whole thing, is the world's 

largest client/server net work 

ever used for a single sporting 

event. ~ More than 1,000 Sun'" 

workstations using the Solaris® 

operating environment are net­

worlwd with 15 Sun servers, 

including two SPARCcenter'" 

THE SPECIAL CHAUENGE OF RUNNING A BUSINESS THAT SAYS 

'' 11 

2000 servers with over 32 

gigabytes of disl< storage. ~ 

Sun networl<ed computing 

will coordinate and execute 



field operations for 24 World 

Cup teams in four different 

tin:1e zones. The entire busi-

ness operation of the World 

Cup games-more than $1 

billion -will be run on Sun 

computing. ~ And remar­

l<ably, the entire networl< was 

installed in les s than four 

months. ~ Which may be 

why, as the World Cup games 

are l<icl<ed across A1nerica, 

a few eyes may also be on the 

computer system that was 

judg e d simp l e enough to 

1nanage, yet powerful enough 

to run the world's largest 

sporting event. ('.) More than 

135,000 businesses are using 

Sun systems, powered by the 

SPARC ®chip and the Solaris 

operating environment, to 

gain a competitive advantage. 

The World Cup is just one. To 

learn more, call 1-800-426-5321, 

ext . 755 . Or, on the Internet, 

access Sun's World Wide Web 

server at http ://www.sun .com/ 

♦Sun 
Exclusive Computer Supplier 

To The 1994 World Cup 
O l99-1SunM.icrosystem5,lnc 
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multiprocessor SPARC-based servers. 
However, things began co go wrong 

for Solbourne in 1991, with the intro­
duction of its first desktop machine, 
the S4000. This device performed 
worse, and sold worse, than anyone 
had expected. The single-chip SPARC 
chat powered it, and which Solbourne 
and MEI had struggled long co design 
and develop, proved co be a disap­
pointment as well. Suddenly, there 
were rumors of troubles between the 
che company and its Japanese parent. 

Worse was yet co come, however. 
Solbourne's servers were popular not 
lease because Sun did not have a multi­
processor device. That all changed by 
1992, by which time Sun had its own 
multiprocessor servers. Suddenly, the 
big machines that had been 
Solbourne's bread and butter faced stiff 
competition. 

There were shake-ups and manage­
ment restructuring. McGregor left, 
replaced by Carl Herrmann in May 
1992. By 1993, che company was say­
ing that it would focus its efforts on 
the commercial market, and particu-

NEWS 

larly on selling its machines co MIS 
officers who needed servers on which 
co run Oracle Financial applications. 

Last February, Solbourne announced 
a special relationship with Oracle. Ir 
announced char it was now an Oracle 
VAR. At that rime, Solbourne cold 
SunExpertthac it would not leave the 
hardware business (see "Solbourne co 
Remarket Oracle Financials," 
SunExpert, April 1994, Page 18). 

On May 2, Solbourne announced 
char ic had left the hardware business 
and posted a notice co chat effect on 
the wire services. 

Sun Hits the Highway 
Sun Microsystems Computer Corp. 

has opened its own on-ramp co the 
information superhighway, unveiling 
its entire product line on the Internee. 
Using Mosaic, a software application 
developed by the National Center for 
Supercomputing Applications 
(NCSA), users can now access infor­
mation about all Sun products, ser­
vices and related information by point­
ing and clicking on a document co 

find related articles. 
"With our networking heritage, it's 

almost as intuitive for us co use the 
Internet as the telephone co communi­
cate with our customers, suppliers and 
partners," says Anil Uberoi, group 
marketing manager for networking 
produces at SMCC. 

Current Mosaic users can access infor­
mation about Sun by using a search tool 
and typing in "Sun Microsystems," or 
entering the URL (Uniform Resource 
Locator), "http:/ /www.sun.com," into 
their Mosaic viewer. 

For more information on NCSA 
Mosaic, send email on the Internee to 
mos aic@ncsa. uiuc. edu.-mm 

Arrow Takes Pinnacle 
Data SPARCalikes 

Arrow Electronics Inc. in Melville, 
NY, has signed an agreement co dis­
tribu ce Pinnacle Data Systems' line of 
SPARCalike workstations and servers. 
Arrow will resell Pinnacle's entire prod­
uct line, including workstations, 
servers, upgrades and service contracts . 

Arrow had carried Sun products, but 

Wireless Wings to Success 
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T he wireless LAN market is poised for big growth, says market research firm Business Research 
Group, a Newton, MA-based division of Cahners Publishing. BRG says that the U.S. wireless LAN 

market will grow from $36 million today to $350 million by the year 2000. 
BRG says this nearly tenfold growth 

will be based on a variety of technolo­
gies. It sees, for example, a boom for 
not only radio-wave-based approaches, 
but also infrared and other technologies. 

Right now, the market is dominated by 
two big names, says BRG. Some 28% of 
the market is held by AT&T Global 
Information Systems, which is the for­
mer NCR Corp., with its computer back­
ground, rather than AT&T proper, with 
its communications background. 

Motorola Inc. is the other current win­
ner, with 22% of the market. The other 
50% of the market, though, is held by a 
variety of players. They range from rela­
tively small companies, which neverthe­
less hold relatively large segments of 
the market, to very large companies, 
such as Digital Equipment Corp., which 
hold small fractions of it. 

Wireless LAN Market Projections 
(in millions) 

500~ 400~ 
300 ■ U.S. 
200 - -

100 -
0 
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Source: Busln11ss R111earch Group 

1993 U.S. Wireless LAN Market Share 
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Motorola 22% 

Source: Business 
Res,arch Group 

Business Research 
Group says that the 
U.S. wireless LAN 
market will grow 
from $36 million 
today to $350 
million by the year 
2000. 

Motorola and AT&T 
lead the market for 
wireless LANs, 
according to BRG. 
But a host of other, 
smaller players 
could be coming up 
fast. 



TRUE COMPATIBIIITY WITH 
Alliant 
A~ha Micro 
Altos 
Apollo 
Arix 
AT&T 
Basic-4 
Concurrent 
Convergent 
Data General 
DEC SCSI 
DEC Bl-Bus 
DEC DSSI 
DEC HSC 
DEC Q-Bus 
DEC TUITA81 
DEC Unibus 
Goukl'Encore 
HP 
IBM AS/400 
IBM Mainframe 
IBM RISC/6000 
IBM RT 
IBM Sf.38 
ICL 
Intergraph 

Macintosh 
McDonnell Douglas 
Motorola 
NCR 
NeXT 
Novell 
OS/2 
PS/2 
Parallel Port 
PC386flx 
PC MS-DOS 
PC Xenix/Unix 
Pertee 
PICK 
Plexus 
Prime 
Pyramid 
Sequent 
Sfflcon Graphics 
STC 
Stratus 
Sun 
Texas Instruments 
Unisys 
Ultimate 
Wang 
-and/00/e 

The CY-ASP is the fastest digital data stor­
age solution on the market, able to store up 
to 70 GB at speeds of up to 200 MB per min­
ute, unattended. 

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

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

In Single Mode the drives operate 
independently. 

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

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

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

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

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

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

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

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

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

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

CYBERMmcs 
Rock Landing Corporate Center • 11846 Rock Landing • Newpon News, VA 23606 • Fax: (804) 873-8836 
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the two companies broke off their rela­
tionship this year. Arrow thus becomes 
one of several former Sun remarketers 
and distributors to have recently 

the SPARCalike market, which had 
been viewed as dead or nearly dead for 
some years . 

picked up a SPARCalike to replace a Andataco Launches 
lost Sun workstation. Networking Division 

Sun has been reported to be attempt- Andataco, the San Diego-based sys-
ing to prune back the number of com- tern and peripheral vendor, has 
panies that carry its product. It may be announced a new division that will 

.---t-ha_t_i_n_s_o_d_o_i_n_g_it- w- il-l -g1_· v_e_a_b_o_o_s_t _to ___ ,p~i~ire in nc=odcing pmdurn. Th~ I 

Workstation Rentals 
for Business • GE Rental/Lease 

Computers for Business 

• 
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Project Ahead? 
Station Yourself 

With Us. 
Cost-effective rental of newest SUN, HP and Tadpole 
workstations: 

- Sun SPARCstation 10 - HP Model 735 
- Sun SPARCserver 1000 - HP Model 715/75 
- Tadpole SPARCbook 2 - Plus many others! 

Large inventory - overnight delivery available 

Major credit cards accepted 

Ca/I1-800-GE-RENTS! 
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Networking Division will be headed by 
Stan Galkin, formerly of Motorola 
Codex and AT&T Paradyne. Among 
the division's first products will be the 
FrameMux, a WAN access product that 
provides ATM functionality to work­
stations. Andataco is the first distribu­
tor of the product to sell directly to end 
users as well as to VARs and OEMs. 

In other Andataco news, the compa­
ny has announced a series of new stor­
age products as part of the Smart 
Storage Systems line. The company 
says these fall into four categories: 
desktop storage, bulk storage, perfor­
mance storage and high-availability 
storage. In the desktop storage catego­
ry are the Entree storage systems, 
which are available in fixed and remov­
able configurations and fit onto the 
desktop. Bulk storage, meanwhile, is 
represented by the GigaDISC 
machine, a magnetic disk tower. The 
GigaDISC ranges in price from 
$7,500 to $49,995. 

The performance storage product, 
meanwhile, is CacheDISC, a hybrid 
device with 8 to 128 MB of cache and 
2 to 82 GB of disk. Pricing starts at 
$7,995 for a 4.3-GB model. The high­
availability storage products, finally, 
are ShadowDISC and GigaRAID. The 
Shadow DISC subsystem comes with 
two or more 3½-inch removable SCSI 
disk drives and a disk-mirroring SCSI 
processor. GigaRAID is a RAID 0-, 3-, 
and 5-compatible system that comes in 
both tower and rack-mount versions. 
Prices for the GigaRAID start at 
$15 ,600 for a 2.5-GB model and 
range to $143,000 for an 82-GB tower 
system. The ShadowDISC, with 2.1 

GB, is $6,500. -

Correction 
Due to a reporting error, the June 

issue of SunExpert incorrectly reported 
the price of the Ensemble/OFS system 
from Andaraco, San Diego. The price 
ranges from $12,995 for a 20-GB sys­
tem to $79,995 for a 187-GB system. 
Ensemble/OSF is an optical disk 
library that does not require software 
drivers and is compatible with any sys­
tem using NFS or Novell Inc. 
Net Ware. SunExpert regrets the error. 



sk Mr. Protocol 

by MICHAEL O'BRIEN 

"EARN MONEY FAST!" 
-Dave Rhodes 

"Getcher green card now! Ask us how!" 
- The Arizona Gang 

"In media res. " 
-Multimedia at its best 

Mr. Protocol 
Goes to Market 

I've seen this place 
hip-deep in Big 

• StufDing-Dong 
wrappers. I've seen 
it with so much 
unspliced cable 

lying around that it looked like the set 
of Brazil. But I've never seen it looking 
like this! Every piece of old junk in the 
place is lying around in the front yard, 
and people are just wandering around 
looking uncomfortable. It looks like a 
yard sale, but no one's buying or selling 
anything, and Mr. Protocol is just 
standing there with a bullwhip! Will 
you please tell me what any of this 
could possibly have to do with network­
ing? And what in the world is with all 
these little green cards floating around? 
There seem to be thousands of them! 

A: As you may have guessed, this has 
nothing to do with networking, and 
everything to do with schizophrenia. 
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This is what a yard sale looks like on 
the Internet when strict "netiquette" is 
being followed. If you look inside the 
garage, you'll find a quiet corner where 
people are passing money back and 
forth faster than a floating craps game. 
You're watching the way people 
conduct marketing on the Internet 
today: They pretend that nothing's 
happening, except in quiet, dark 
corners. And the green cards? They're 
the harbinger of a storm, and it looks 
like a nasty one. 

The history of the Internet has been 
unique among long-haul networks in 
that it has been a continuous process 
of relaxing restrictions. On the 
ARPANET, which was conducted in 
many ways like an elite club, the rule 
of the road was that all traffic was to 
be official, let alone noncommercial. 
Extraneous traffic was widely preva­
lent, of course, because the people 
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running the net were not fools, but it 
was kept very quiet, like most less­
chan-scerling affairs in any elite club. 
Personal mail was ... well, personal! The 
seamless surface was ruffled on only 
one occasion, when one of the first 
mailing lists-WINE-TASTERS, by 
name-was mentioned in a print publi­
cation. The flap chat resulted from chis 
surprised most folks. Some sites had co 
do some very fancy footwork in order 
co keep their nee connections. This 
sent second-order shock waves through 
the network community and fostered a 
"keep-the-lid-on" mentality chat 
colored the network culture for many 
years co come. 

The venerable SF-LOVERS Digest, 
which was also one of the earliest mail­
ing lists, was forced on several occasions 
co plead with its readers not co nomi­
nate it for the Hugo award, the top 
award in the science fiction field, co 
prevent repercussions chat would 
certainly have destroyed it. Saul Jaffe, its 
longtime moderator, was finally 
awarded an out-of-the-closet Hugo only 
two or three years ago, a Hugo generally 
agreed co have been years overdue. 

This heads-down attitude prevailed 
until the U.S. Department of Defense 
handed over operation of the Internee 
backbone co the National Science 
Foundation. The "striccly official" 
policy was made increasingly cumber­
some when the ARPANET became 
merely the backbone of an extended 
internetwork. It was ignored with 
increasing boldness. 

Some usages were merely question­
able. For instance, consider one digital 
special effects house with offices in 
Hollywood and Toronto chat joined 
CSNET, the Computer Science 
Research Nee. CSNET had jumped 
through many official hoops (hoops 
roundly ignored by many ochers) co 
ensure chat ic had official permission 
co transfer traffic co and from its 
members via the ARPANET according 
to CSNET's own Acceptable Use 
Policy. The digital effects house, 
however, had joined CSNET not 
because of any particular love of 
computer science, but because this 
gave it a TCP/IP network linking its 
two branches. It rarely, if ever, trans­
ferred traffic outside its own offices. It 
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had made CSNET inro an internal 
corporate net, with nothing but 
commercial traffic flowing. 

The largest area of envelope-pushing, 
however, was doubcless the explosive 
growth of Usenet. 

The notion of a distributed bulletin­
board system was, as we have all seen, 
so mind-bogglingly useful chat nothing 
could stop its spread. The only prob­
lem with its continued growth was the 
astronomical size of the telephone bills 
engendered by carrying a full feed day 
after day, especially over long-distance 
legs of the "backbone" net. The Usenet 
"backbone" had nothing co do with the 
Internet and everything co do with 
companies that were able either co hide 
the telephone charges, or co avoid 
incurring chem entirely by the use of 
leased lines. Traffic was carried via 
UUCP, for the most part, and long­
distance hauls of a full feed were 
affordable only by corporations. These 
corporate angels made up the so-called 
"backbone cabal," which consisted of 
the systems administrators within chose 
companies. 

What they decided co carry got 
carried, and chat was pretty much chat, 
until the anarchic nature of Usenet, 
and the relencless flaming engendered 
by the smallest administrative decision, 
so burned these people out chat they 
ceased co have anything further co do 
with the mess. Throughout Usenet's 
ignoble history, 99% of the people 
who read Usenet have had absolutely 
no real power over which groups got 
carried where. The powerless are 
always noisy, and the completely 
powerless have been, historically, 
completely noisy, at lease on Usenet. 

While chis anarchy was growing, the 
idea of carrying Usenet traffic over the 
Internet grew with it. Ac first blush, 
chis was heresy, because Usenet was 
and is completely anarchic. No restric­
tions are placed on content because 
there is no governing body either to 
enact chem or co enforce chem. 
Because the Internet was still operating 
under a fairly strict acceptable-use 
policy, it was obviously out of the 
question for Usenet traffic co be 
carried on the Internee. 

And home barbecues are easy co 
assemble. 
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The initial forays of Usenet onto the 
Internee were, like ocher movements 
counter co the acceptable policy-of­
che-day, quiet. It cook a number of 
years for Usenet co be fully integrated 
into the Internee. Dial-up software co 
move news still exists, of course, but is 
used only for leaf nodes not otherwise 
connected co the Usenet/Internee. 
When the acceptable-use policy finally 
reached its current state under the 
NSF, the Network News Transfer 
Protocol could be developed and 
published, which finally made Usenet 
and the Internee functionally identical. 
Of course, they still operate as two 
logically distinct networks and are 
defined quite differencly, but the bytes 
all move across the same wires for the 
most part. 

Mind you, Usenet still has no official 
acceptable-use policy whatsoever 
(mainly because it has no official 
anything whatsoever), so its coexis­
tence with the Internet, which still 
does have one, doesn't bear close exam­
ination. 

So, why are we examining it closely? 
Mr. Protocol is glad you asked. 

It is impossible co understand the 
true situation in which the Internee 
finds itself without understanding the 
history just proffered so long-windedly 
by the estimable Mr. P. (they've been 
saying chis about Latin America for 
years-just ask anyone down there). If 
the Internet is supposed co be the 
Great White Hope, scattering rosebuds 
gaily on the cobbles and pointing the 
way co the Shining Glory of the 
National Information Infrastructure 
(cue the cherubs with the banners), 
why does it still have an acceptable-use 
policy, and how can Usenet get away 
with it? 

Because chis is government work, 
chat's why. Reality depends on whom 
you ask. 

The Internet backbone is still run by 
the NSF because there isn't any viable 
alternative yet. And the NSF can't go 
commercial because the government 
can't go commercial, never mind what 
it says in the movies. The Prez wants 
co turn air traffic control over co a 
"semi-public" corporation, just like the 
U.S. Postal Service, but it's felt chat the 
NII can be entirely privatized. Until 
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chat happens, the NSF backbone can't 
carry purely commercial traffic unless 
it furthers the aims of the NSF with 
educational or research content. Says 
so right here. 

And no, Usenet's load of misc. for­

sale. buy-my-sister newsgroups 
doesn't alter that in any way. It's just 
one of those desperate expedients we 
have to ignore for now, because it's 
clear there is a need for commercial 
traffic on the net, somehow! 

Mind you, there are ways around 
chis. Policy-based routing has been a 
hot topic for just this reason for years 
now, but it's not ready for prime time 
yet. The Commercial Internet 
Exchange forms a point of presence 
where the different commercial 
providers can exchange commercial 
traffic without crossing the NSF back­
bone, and if all of Usenet could be 
assured of traveling that path, there'd 
be nothing further to discuss. But 
we're not there yet. 

Users, however, continue to push the 
envelope. The Internet is loosely run, 
and the Usenet isn't run at all, but 
purely social pressures apply. Most 
people, as a practical matter, adhere to 
a code of behavior that has allowed 
Usenet, at least, to continue to grow. 
The Internet itself, on somewhat 
firmer foundation, is growing as well. 

As they grow, they attract new kinds 
of users. Some, such as the school-age 
bunch, are placed under rigid enough 
controls that they don't make 
nuisances of themselves. Others, at 
various universities of more or less ill 
repute (a repute, incidentally, that is 
completely at odds with any academic 
reputation the institution may have) , 
are less constrained. But no group can 
compete for sheer annoyance value 
with the most nerve-wrenching appari­
tion of all: the cold-eyed entrepreneur. 

Most often it's merely a cross-eyed 
entrepreneur. Some years ago, a fellow 
whose name lives on, one Dave 
Rhodes, posted a chain letter on every 
single newsgroup in existence. It was a 
straightforward Ponzi scheme: Send 
me money and put your name on the 
list-the usual. It was squelched, of 
course, and engendered far more traf­
fic than the original post by many 
orders of magnitude. However, copies 
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of the original seem to remain in dark 
corners of the net, and every so often 
some clueless person (or some smart 
person masquerading as clueless) resur­
rects it and is promptly quick-flamed 
to a crackly crunch. No matter how 
many times this scenario is repeated , it 
never prevents the next bright person 
who comes along from deciding that 
this is a wonderful thing. 

And as the influx of new users grows, 
so does the rate of reappearance of the 
Rhodes letter. Mr. Protocol hereby 
suggests the definition of a new unit of 
measurement: the rate at which the 
same annoying crud is recycled by 
newcomers to the net. It is measured 
in disasters per fortnight, and is named 
the "Rhodes." Mr. P. confidently 
predicts that the Internet will achieve 
one kiloRhodes by the end of the 
millennium. 

Mainly because of the ocher so rt of 
newcomer: the coldly calculacing ... um, 
the editor won't let me finish that 
sentence. Let's just take our most shin­
ing example to date. There is a law 
firm in Arizona that has purchased 
Internet access through almost all 
possible providers. Ir uses each acco unt 
to post one posting to the Usenet, to 
every extant Usenet group, including 
those of purely local distribution, some 
5,000 in all, advertising its services: 
You an immigrant? Want your green 
card? Talk to us! They are flamed; they 
ignore it; they hire a student to go 
through the resulting email at near­
minimum wage to recover any possible 
sales leads. They don't care about neti­
quette; they don't care about accept­
able-use policies; they don't care about 
flames ; they don't care about anything. 
And it costs them pennies. And they 
reach everfaody. It's been so successful 
for chem, they've promised to write a 
book about it: How to Market Yourself 
on the Internet. 

Mind you, "Distribution: world" on 
everything. I wonder how good they 
are at getting green cards in Australia? 

Unless the government chases after 
them for acceptable-use violations, it 
doesn't appear likely that there is 
anything that can be done to stop this 
sort of abuse. And that would be a 
difficult case to make, if only on the 
basis of selective prosecution . 
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No, this is the clay plug in the heel of 
Talos. This is where it all comes leak­
ing out. 

The problem is that the net has 
finally reached people who don't care 
about anything that can't be brought 
against them in court. Unless the 
"code of the net" can be firmly embed­
ded in provider agreements, with likely 
damage recovery exceeding the likely 
profit, the entire character of the net 
will be forced to change after much 
kicking and screaming. Consider, 
please, what would happen to all of 
our paper mailboxes if the U.S. Postal 
Service worked the same way that the 
Internet now does, chat is, if the recipi­
ent paid the postage, and had no right of 
refusal!We'd all be broke in 24 hours, 
except we'd all be dead, smothered in 
junk mail. 

Either provider agreements are going 
to have to get a lot stiffer and be 
backed up by litigation, or the Internet 
will be forced to move to usage-sensi­
tive pricing, paid by the originator of 
the message. 

In fact, the entire question of 
Internet charging algorithms is a deli­
cate one. In the face of behavior like 
that shown by the Arizona Gang, the 
most idealistic view of the net-free 
access for everyone-breaks down 
immediately. Flat-rate service agree­
ments, too, must be hedged with safe­
guards and surcharges because they're 
equally ripe for abuse. Usage-sensitive 
pricing must be carefully worked out, 
though, or the "Internet culture" will 
be killed off, bang, deadski , just like 
the entire nation of Chile, which has 
been a resounding black hole ever 
since the Chilean government laid 
some draconian usage-based pricing 
schemes on the universities down 
there. You can shout down the entire 
spine of the Andes these days and 
never even hear an echo. And chat's a 
whole big Iona millyuns of dollars that 
our very own government will have 
poured down the rathole, carefully 
nurturing the existing Internet and all 
its valuable services, if we allow that to 
happen . 

But at the same time, what good is a 
national nerwork, a place for everyone 
to hang out and exchange views, if it 
doesn't even have a place to tack up a 
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card offering your old car for sale? 
Balance. Balance must be the key. 
Of course, if the NII provider model 

turns out to be the one proposed by 
the current big players, we'll all have 
gigabic gateways into our homes, and 
300 baud back our, or basically, just 
enough co change the channel. Not 
too much hope for an interactive 
network from chose boys, not the way 
they see it (cf. Mr. P. 's maunderings on 
the nature and scarcity of talent a 
couple of months back-SunExpert, 

April, Page 24-chey figure they have 
all the talent you'll ever wane to hear 
from, right?). 

Remember, nobody knew what the 
national road system would mean to 
our culture before they could see the 
roads. Nobody knew what the tele­
phone network would mean to our 
nation before they could see all the 
wires. 

And just because nobody knows 
what the NII is going to look like 
doesn't mean it isn't going to mean 
something to all of us. This sort of 
annoyance is part and parcel of rhe 
cutting edge: T he front ier is never 
comfortable. No one knows what's 
going to happen out here! Wane the 
hoc-shot hungry two-person law firms 
to determine how chat net's going to 
work? Easy. Sic back and let chem do it 
for you. They'll be glad to. They'll 
even sell you a book about it. -

Mike O 'Brien has been noodling 
around the UNIX world for far too 
long a rime. He knows he started out 
with UNIX Research Version 5 (nor 
System V, he hastens to point our), but 
forgets the year. He chinks it was 
around 1975 or so. 

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

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

Basics of 
UNIX 
by PETER COLLINSON 
Hillside Systems 

L 
asc monch in Boscon, che Usenix Associacion cele­
braced 25 years of UNIX. In an unashamed bouc 
of noscalgia, I choughc ic mighc be illuminacing co 
cake a peek back ac che firsc UNIX system chac I 

used and co accempc co cell you why ic was so excicing. This 
will undoubcedly cause my good friend Teus co mail me 
saying "scop looking back, look forward." He does chis every 
so ofcen, and I generally liscen co him. However, 25 years of 
an operacing syscem is a rare enough evenc, so I feel juscified. 

In cruch, I wasn'c using UNIX 25 years ago. Along wich 
mosc "early UNIX" people, I scarced wich UNIX Version 6. 
There were only a couple of UNIX Version 5 sites in Europe 
(and Teus was at one of them). I first saw the ; login : 
prompt a mere 18 years ago. 

The system was running on a PDP-11/40. I don't remember 
how much memory that machine had. I do recall chat it had 
two RK.05 drives. These held about 2.5 MB. You got the root 
of the file system and / usr on one of chese. Lacer we got hold 
of an RP02 drive, a huge 20 MB. I've got twice as much RAM 
memory in my SPARC chan we had disk space at that cime. 

The Smallest of Kernels 
The kernel was small. It had to fit into the address space of 

the PDP-l l /40, and the biggest program the insrruccion set 

could deal wich was 64 KB. This limitacion meanc that 
many aspeccs of che operating syscem were offloaded inco 
user-level application processes. In recrospecr, chis has been 
one of the strengths of UNIX. Ir allows considerable devel­
opment to rake place on machines running user services and 
ensures char application programs have good access to primi­
tive operations. 

A kernel has three main tasks. Ir deals with user processes, 
deciding which one should run, coping with memory 
management and processing system requests. Second, it 
handles the file system, providing code ro map the model 
char the user processes see into physical disk blocks. Last, the 
kernel deals with external devices, making sure data from 
external devices gets to the right user process and vice versa. 

The kernel provides a consisrenc layer char interfaces user­
level processes to the outside world and each ocher. In VG, 
processes were handled simply. You had to find some 
memory for chem ro run in. They were always loaded as a 
single conciguous chunk of real memory. To run, all the code 
and data for the process had to be residenc in memory. 

Dealing with a contiguous chunk of memory also made sense 
when you wanced to swap processes in and our. You could tell 
the disk hardware to move a whole process from memory to 

swap space and back again using one disk setup operation. 
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When Files Were Just Files 
Part of one of the disks was used for swap space. This was 

(and still is) managed separately from the rest of the file 
system. It meant that the disk was naturally divided into 
sections called partitions. Apart from the swap space, each 
partition contained a complete file system char was joined by 
the mount system call into a whole tree. Incidentally, the V6 
device drivers also had support for disk striping, placing one 
logical disk onto several physical platters. 

In V6, each disk partition was divided into rwo sections. 
The low part of the partition was the inode cable, giving 
pertinent data for each file, and the rest was used for the 
blocks comprising the files. Internally co the system, the file 
was known by its partition number (actually a pair of 
numbers) and its inode number on that partition. 

ne task of an operating 

system is to allow programs 

to be device-independent. 

The inode cable was managed simply. The kernel kept a 
cable of 100 free inodes for each disk partition. When chat 
was exhausted, it just scanned the disk looking for another 
100 free ones. 

T he remainder of the disk was controlled by a free list of 
512-byte blocks. As a file grew, a new block was allocated co 
it from the free list. When a file was freed, its blocks were 
added co the free list. Again, the kernel kept a cable of free 
block numbers in memory. When chis was exhausted, it 
pulled the lase block in from disk and chis contained a new 
table of free blocks. The file system-building program was 
responsible for writing these pointer blocks. 

Files were linked structures coo. They were not allocated in 
continuous areas on the disk but were managed by a set of 
pointers co blocks. A few pointers were stored in the inode. 
Larger files used "indirect" blocks to contain a cable of 
blocks char contained the data for the file. So small files were 
very efficient. To access a file, you needed co pull its inode 
into memory. All the block addresses were then available, 
and access was fast. Current systems still use chis mecha­
nism, although the derails have changed. 

Things were made faster by the use of a buffer cache for 
disk blocks. When reading data, a block was read into 
memory and stayed there until the cache filled and the space 
was needed by another operation. When writing, the data 
was moved from the user memory into the cache and placed 
on the queue of blocks being written co disk. On a lighcly 
loaded system, small files on /trrp would never actually get 
to the disk. They would be written co the buffer cache, 
linger in memory and then be read back from there. When 
reading files, the system also anticipated user need by setting 
up a read of the next block of a file before the user made a 
reference co it. Again, much of chis is in place on current 
systems. 

The resulc of all chis was a very flexible tree-structured file 
system. The notion of tree structuring was moscly new at the 
time. le was easy and fast co create and delete files. Also, the 
ability for users co create and manage their own file name 
space was revolutionary. Ocher systems had some form of 
per-user directory structure but didn't permit users co have 
more than one level of files in their home directory. 

There were no file types. A file is just a file, irrespective of 
its name. Ir's just a scream of byres. le is up co the program 
reading or writing the file to deal with it appropriately. You 
can still cat binary files and directories co the terminal so 
there are some problems with chis approach. 

A file doesn't have a special character inserted at the end co 
mean "end of file." The size of the file is scored in the inode, 
and the kernel keeps track of where you are when you are 
reading or writing. A program gees an end-of-file indication 
depending on the size of the file and not its contents. 

There were problems with the design. The positioning of 
the inode cable at one end of the disk was a simple solution. 
Rue when the disk became full, the heads dashed from one 
end co the ocher as inodes were read and file contents 
updated. The free list approach meant chat disks quickly 
became fragmented and performance degraded. 

There were some complex operations chat would momen­
tarily leave the file system in an unsafe state. For example, a 
directory create involved several user-level system calls to 
change linkage information on the disk. If the process was 
killed, or the system stopped during the process, or worse, 
the system crashed, then the file system was left in an incon­
sistent state. It was hard co kill mkdir. It was short and writ­
ten in assembler, bur the potential existed. 

This problem was compounded by the buffer cache. At any 
particular moment, some of the important data that defined 
the file-system structure was in memory. If the system 
crashed or was taken down without the issuing of those all­
important calls co sync, the result was bad news for the file 
system. This can still be a problem. 

There were tools that helped with repair, but sometimes 
this was very difficult. I once spent rwo days recovering a file 
system because it contained someone's thesis chat was "lost" 
when a home directory was trashed. This was partially solved 
by fsck, which appeared in UNIX V7. Most of the prob­
lems were solved with the "Fast File system" implemented by 
Kirk McKusick for the BSD releases. 

Making D evices Behave Like Data Streams 
One task of an operating system is to allow programs co be 

device-independent. UNIX manages this by planting access 
points co devices in the file-system tree and providing inter­
face calls chat make devices behave like screams of data. A 
user-level process addresses a device in the same way it does a 
file. Devices present a byte scream model co the process. So, 
for example, you can use cat co a file, the line printer and 
the terminal without changing the cat program in any way. 

Of course, chis is the "parry" line. This approach moscly 
works, but there are rough edges . Magnetic tape is not a 
scream of bytes; it's a stream of blocks that are read or writ­
ten. The blocks can be variable in size. Generally, we would 
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like rhem to be the same size for each file on rhe rape. 
Pragmatism enters here. We need some way to communicate 
rhe desired block size to the kernel from rhe user-level 
process. This was (and is still) done by using rhe size of the 
data rhar rhe user passes into rhe kernel in a single I/O oper­
ation. So if rhe user process writes 1,024 byres, that's what 
will be written on the tape in a single block. 

The user's terminal also presents some problems. For many 
applications, we don't need to pass characters from the user 
into the process one at a rime. The process is only really 
interested in getting a whole line from the user. So we hang 
onto the data in the kernel until the user types Return. In 
fact, most V6 processes worked in rhis way. 

The benefit of this is it disassociates user interaction with 
the system from rhe process itself. You don't need to have rhe 
process running to handle user input (or output) for ir. The 
kernel does all the work, driven by device interrupts. 

When a character is typed, it is placed on a list. If the 
character means "delete the last character," then rhis can 
be handled in the kernel too. In rhe meantime, the process 
the user is using can be made to go to sleep, leaving the 
CPU available for orher users. The process can even be 
swapped our to disk; it's not doing anything except wait­
ing for data. 

The user is given rhe illusion of fast response. The process 
they are using is nor awakened to do the work until Return 
is typed. Ar rhis point, ir can be swapped in, if necessary, and 
can be starred running. 

However, there are applications rhar would like to see the 
character as soon as the user types it. The most obvious 
example is a visual editor, although there wasn't one in V6. 
Anyway, we need to have rhe ability to swap in and out of 
"raw" and "cooked" modes. We also need to change other 
things about the interface, such as turning off echoing or 
setting the line speed. All rhis is done wirh a system call rhar 
affects the internal tables controlling the terminal interface 
code. The gtty call reads the table for a line, and the stty 
call sets ir. In V7, these calls were generalized into the ioctl 
interface. 

Because UNIX was designed to be interactive, it spends 
most of its rime waiting for the user to type something. I 
have long suspected the way rhe terminal interface worked 
was instrumental in its success. It ensured char users were 
given good response while putting their processes to sleep. 
This left enough CPU and disk bandwidth free for other 
people ro use the machine. 

The Shell-Past and Present 
For many everyday uses, you could use the V6 shell today. 

After you logged into the machine, you saw a percent 
prompt and could type commands and their arguments. 
There was no environment, so there were no search paths for 
commands. The shell searched in the current directory, / bin 
and / usr / bin before giving up. If you typed a character in 
the argument list rhar expanded to a number of files, perhaps 
*, ? or a square bracketed list, the shell invoked a process 
rhar would do the expansion. This was / etc / glob and gave 
its name to the operation: globbing. 

Again, here was a quiet revolution. It was not the job of the 
commands to expand their argument lists; they were 
presented with a fully expanded list of file names. This 
ensured char all commands used files in a consistent manner. 
The same was nor true of the options to the commands. You 
had to code this by hand, and every command did it slighrly 
differenrly. I wonder if command options would be less 
idiosyncratic if rhe getopt routine had been present on 
UNIXV6. 

The shell could do nearly all rhe I/O redirection rhar we 
are used to today. Ir supported pipes, allowing processes to 
be run together in parallel. If your terminal didn't have the 
vertical bar symbol (and some didn't), you could use the 
carer (A) to mean a pipe. The shell allowed you to launch 
things into rhe background using the ampersand at rhe end 
of rhe command line. 

You could create shell scripts. In fact, the man command 
was a shell script. Programming the shell was done with 
programs on / bin rather than built-in commands. You 
could do rests with an if command and make loops using a 
goto. Positioning in the script was done by moving the read 
pointer to the file char was being read and executed. 

Making It Work Faster 
So what could you do? Well, I guess most people sat 

around and wrote C programs. The C compiler was fast and 
generated excellent code. You rarely wanted to code things in 
assembler. 

C used the fact that UNIX could handle files efficienrly by 
splitting the compiler into several well-defined passes rhar 
communicated by temporary files. From source files, C 
generated assembler code char was processed into a linkable 
object file. The modules char made up rhe program were 
linked with libraries to make an executable program. If you 
were worried about execution speed, you could write 
routines in assembler and inject them into the compilation 
stream. The old UNIX maxim of "make it work, rhen make 
it work faster" applied here. C made it easy to split large 
programs into sensible modules. 

The executable binary rhar C created could run stand­
alone on the machine. The kernel was generated using rhe 
same compilation method as any normal utility. This was a 
huge win; you could sit down and develop kernels very 
quickly. 

For utilities, C came with a small library. This was mostly 
mathematical functions, although ir did include qsort for 
sorting. There was an I/O library rhar transmuted into the 
standard I/O library when UNIX V7 came our. Finally, 
there was an early version of yacc, rhe compiler-compiler. Ir 
was only used by l:x:, so was a little unapproachable. 

There were a couple of debuggers. The db program was a 
very basic octal debugger rhar could be used to examine files. 
These were usually core files. Ir had the ability to rake a 
name list from an executable so you could look ar locations 
in the core file using names from your program. 

The cdb program was a debugger that knew about the 
code C compiled. In addition to examining data and code or 
printing stack frame values, you could run a program under 
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Kingston Storage Products 
Kingston 's storage for Sun systems 

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

Sun Men1ory 

Certified Compatibility 
All Kingston Sun compatible memory and 

storage products have 
been tested and certified 
as SPARC Verifiedm by 
SPARC International. 

SPARC 20 

SPARC 5 
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4MB 

4MB, 16MB 

16MB 

16MB, 64MB 
8MB, 32MB 

8MB, 32MB We go the extra step to 
'------- guarantee our Sun 

memory upgrades are completely 
compatible with your system. 

Kingston has a full line of memory upgrades for most 
popular Sun and Sun compatible systems. With new 
products being announced euelJ' week at Kingston, give 
us a call for our latest offerings. 

For More Information 
Call our workstation memmy e.\perts at 

ff. 
(800) 835-2545 or 

- - (516) 673-6300 (East 
oast office). We'll be happy to 
answer any questions you 

have about our memo1y upgrades for 
Sun, Data General, Digital Equipment, 
Hewlett-Packard, IBM, NeXT, Silicon 
Graphics, Solboume and other popular 
workstation manufacturers. 
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•Digital 
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•HP 
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•IBM 
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•Tektronix 
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the control of the debugger. You could set break points and 
see why your program was broken. You did need to know 
about the PDP-11 instruction set to use these tools to their 
full extent. The cdb debugger just needed the name list 
added to the executable file by the link loader; you didn't 
have to rake any special action to compile in hooks for it to 
be useful. 

There was cref, a program that died and did nor make it 
onto UNIX V7, and from there to the wider world. It 
produced cross-reference listings of C programs. Ir was used 
by John Lions, who produced the definitive two-volume 
manual on how the kernel worked. 

omehow, the primitive 

operations UNIX provided 

were the right ones. They 

didn't stop you doing the 

things you wanted to do. 

Finally, and let's not forget this, there was the source. There 
was mountains of source (or so it seemed), all written in a 
consistent style and largely uncommented. Ir was mostly in 
C. If you wanted to do new things, you could poke about 
and find some example to modify. You were no longer 
isolated as a programmer; you could see how someone else 
had tackled a problem and either use the method or perhaps 
improve on it. 

Cheap and Easy Utilities 
Most administration jobs on the system were controlled by 

text files. This was cheap because all you needed to establish 
and maintain these files was the editor, ed. I still use ed. for 
quick jobs today. It was designed for frequent users. It has no 
command prompt and three error messages:"?,""??" and 
"TMP." It's extremely powerful. The use of regular expres­
sions for character matching, combined with a simple 
command structure, makes it a delight to use. 

The basic command set for file handling was in place. 
Many of commands have not altered significantly in func­
tionality. We had cp, mv, rm, mkdir, rmdir and so on. The 
ls command just generated a single column of files when 
called with not arguments; Berkeley added columnated ls 

output much later. I used to tell people about directories 
when they had more files in their home directories than 
would fit on a screen. 

You could move about the file system with the chdir 

command (cd came later, in what we knew as the "Yale 
Shell"). The chdir command was a shell built-in. 

Although there were no supertools like awk or sed, the 
basic tool kit of grep, we, diff, corrm, crrp and tee were all 
in place. The file command for guessing file types was 

available in rudimentary form with the file types compiled 
into it. The diff command had the annoying habit of 
saying Jackpot when it found that the files were very differ­
ent. The algorithm for diff changed with V7. The find 

command was available, although you had to explicitly 
supply the and operators. 

For communicating with other humans on the machine, 
there was write (and mesg, so you could be private). There 
was who so you could find out who was logged in. The ps 

command could be used to find out what you were doing on 
the machine. You could see what other other users were 
doing too. There was an email program called mail. With 
the wall command, you could ask people to log off because 
you were reloading the kernel. There was a simple line 
printer spooler, which only dealt with one printer. 

For text processing, there was roff and troff. The troff 

program needed a CAT typesetter, and we didn't have one of 
those. The manual pages were on-line in roff source, so you 
could print them off or search them using grep. 

All this stuff is familiar. Much of it is still in place, 
although I have no idea how many lines of the original code 
are used today. 

So What Was Good About It? 
Never having to say no. 
UNIX V6 lasted a long time. The V6 manual set is dated 

May 1975, and the next release, V7, is dated January 1979. I 
ran UNIX V6 from 1976 to 1980, when we got the VAX 
and ran UNIX 32V 

UNIX V6 was a system composed of many simple 
programs, most of which fitted together in a way that made 
something greater than the whole. If you embraced the 
philosophy, you could add to that repertoire. I remember 
someone senior walking in the office and complaining that 
his program listings didn't have line numbers. I didn't hack 
the pr program; I wrote a filter called num that added line 
numbers. This was not a huge job, bur it was better than 
telling the guy that he didn't need line numbers because the 
editor had adequate context searching. 

Most of the people who started to be involved with UNIX 
at this time were kernel hackers. I guess most of us wrote 
device drivers. In the days before the Internet, we were 
isolated and had to look at the code to understand how it 
worked before we could change things. Most things were 
modular, and you could learn about small pieces on a need­
to-know basis. 

Somehow, the primitive operations UNIX provided were 
the right ones. They didn't stop you doing the things you 
wanted to do. Of course, some people had problems. It took 
some years to get a file-locking standard that was usable. 
Developers of database systems had a hard time controlling 
disk accesses in the way that they were used to on other 
systems. 

UNIX was (and is still) good because it's an open system. I 
mean it was designed to allow you to see everything on the 
machine. You can see other users; they can see you. It's a 
place to meet other humans. You get in each other's way too. 
People leave litter in the form of unused files all over the 
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machine, and the disks fill up. UNIX scheduling has always 
depended on the fact that most processes interact with the 
system frequendy and are put to sleep while they wait for 
some resource to become available. The worst UNIX user is 
the person running long compute bound jobs in the back­
ground. 

UNIX works best in the environment where a smallish 
group of people are working together. It has none of the 
formal controls on resource usage that other systems provide 
as a matter of course. OK, UNIX systems these days have 
disk and other quotas. 

Mosely, UNIX has no support for dictators. It permits 
users freedom on the machine, with the attendant problems 
this type of freedom brings. You can choose to be a good 
citizen or a not-so-good one. On systems shared by small 
groups, chis is self-policing. Peer pressure keeps the naughty 
people from exceeding the bounds of decency. On large 
systems, chis is harder. The management needs to establish 
self-policing mechanisms. 

UNIX rook us all from the age of batch computing using 
cards into the era of interactive systems on visual display 
units. It generated the C language, which has had a greater 
effect on computing than UNIX itself. UNIX set the stan­
dard for the systems-development platforms and provided 
some very broad shoulders for later developers to stand on. 
Ir provided a vocabulary for programmers chat enabled the 
development of worldwide networking, truly portable appli­
cations, mulcivendor consortiums and open systems. 

What's perhaps curious is why the world is now filled 

with MS-DOS machines running Windows. What's more 
curious is why chose machines now have better-looking 
applications than UNIX. These applications are deemed 
more user-friendly, a term chat defies definition. They run 
in a computing environment where one application can 
interfere with another, where the operator can work for 
several hours and have the machine crash or require a 
reboot, and where machines are mosdy networked using a 
proprietary standard. It's as if UNIX has taught the world 
nothing. This is a failure, not of UNIX, but of the people 
who develop and sell it. 

Further Reading 
If you are interested in history, then original UNIX techni­

cal paper is worth looking at. This was "The UNIX Time­
Sharing System" printed in the Communications of the ACM, 
July 197 4. Another good read is the entire edition of the 
Bell System Technical journal, July-August 1978. 

Peter Salus has written a book chat documents the develop­
ment of UNIX. It's called A Quarter Century of UNIX and is 
published by Addison-Wesley Publishing Co. (ISBN 0-201-
54777-5). ~ 

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

10 Fawcett Street, Cambridge MA 02138 (617) 498-3000 (Formerly Saber Software) . email : 1nfo@centerline .com ©1994 Centerline Software , Inc . 
All company and product names are trademarks of their respective companies . 
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by RICHARD MORIN, 
Technical Editor 

ROBIN JAREAUX 

Firewalls and (Perhaps) Boiling Oil 

I 
recently attended a tutorial on 
firewalls given by Brent Chapman 
(Brent@GreatCircle.com). I 
found it very interesting and 

informative, if a bit discouraging. That 
is, it's nice co know what one can do co 
discourage intruders, but it would be 
nicer co know how co stop them. 

In any event, Brent described the con­
struction of "bastion" machines, 
remarking that the name came from the 
part of castles from which one would 
pour boiling oil on intruders. Unfor­
tunately, there does not seem to be any 
networking equivalent to this practice. 
Worse, an intruder is almost guaranteed 
the ability co arrive, do his or her worst, 
and leave without being identified. 

To see why this is so, let's take a 
(naive) look at the nature of the 
Internet. The Internet shares many 
characteristics with the lowly Ethernet. 
Any machine, by and large, can send 
packets co any other machine. 
If a packet passes through a compro­

mised machine, or even through a 
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local-area net (LAN ) couched by such 
a machine, the packet can be saved 
and analyzed by unauthorized parties. 
Such parties can then use the illicitly 
obtained information to launch attacks 
against other machines. 

One obvious example of this kind of 
activity is password grabbing. Every 
time a user initiates an ftp or telnet ses­
sion, he or she must send an unen­
crypted password over the Internet. If a 
cracker is monitoring the session, he or 
she now has a new account to explore. 

For this reason, many Internet 
administrators are taking a hard look at 
alternatives to the standard UNIX 
login machinery. Password key cards 
are one usable option (contact 
cert@cert.org for more informa­
tion). Kerberos (available via FTP from 
athena-dist .mit. edu) is another. 

Alternatively, an intruder may seek co 
exploit a hole on the target machine's 
operating system or administrative 
practices. Older SunOS systems, for 
instance, are rife with security holes. If 
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you run Sun OS, get and install Solaris 
1.1.1 at once. Ir contains securi ty­
related patches, and the cost is trivial. 

Intruder Tracking 
By cracking and entering a number 

of machines in series, a cracker gains a 
peculiar kind of invulnerability. To 
apply any sanctions, the pursuer must 
successively "expose" the cracker on 
each machine in the series. T he 
chances of accomplishing this wi thout 
the cracker noticing, let alone getting 
bored and logging off, are very small. 

Worse, many administrarors are 
unwilling or even unable to aid in such 
tracking. If the pursuer hits one of 
these machines, the cracker simply gets 
away. What information should your 
staff be willing to give an unknown, 
bur plausible-sounding administrator 
from another si re? If your si re got a call 
for help in tracing a cracker, would 
your staff know what to do? 

Over the longer term, such manual 
tracking techniques are doomed to fai l-
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ure. The Internet is growing at a phe­
nomenal rate, and the number of 
crackers is growing apace. If a site is 
getting hit with dozens of intrusion 
attempts a day, there is no reasonable 
way to track them all manually. 

Alternatives 
Perfectly maintained sites with total­

ly trustworthy administrators, software 
and users need not worry about intru­
sion attempts. The remaining 
99.999% of us would be well advised 
to spend some thought on the subject. 
Unfortunately, there aren't any totally 
reliable solutions, other than pulling 
the plug on the Internet feed. 

Some purists maintain that external 
security measures are unnecessary at 
best, and deceiving at worst. Make all 
your machines secure, they say, and 
you won't have to worry. 

I find this advice to be both naive 
and impractical. Even with totally 
trustworthy vendor software (hah!), 
errors and lapses in judgment can 
make any machine on the local net­
work a source of infection. Today's 
multivendor environments multiply 
the chance of such errors into a near 
certainty. So, count me on the side of 
defense in depth as a general policy 
and packet filtering as a specific tool. 

Rigorous packet filtering certainly 
can be used to keep all external traffic 
from entering the local net. If you 
don't trust your local users, you can 
also disallow most internally generated 
sessions as well. Unfortunately, if 
nobody allows external access, there 
isn't much point in having a world­
wide network. 

More usefully, sites can maintain rea­
sonably accessible bastion machines, 
while keeping external traffic off the 
internal network. The theory here is 
that bastion machines can be made 
arbitrarily hard to crack, and that 
cracking one does not, in any case, 
compromise the site. 

This may be a bit too expensive (not 
to mention complex) for smaller sites 
to consider. Brent Chapman's preferred 
recipe requires two packet-filtering 
routers (one tied to the external net­
work, one to the local network). The 
bastion machine sits on a "perimeter 
net" shared by the two routers. 

A scaled-down version requires the 
bastion machine to filter external traf­
fic. A separate router provides further 
protection for the local network. The 
external filtering is somewhat suspect 
in this arrangement, however, because 
the bastion machine could have gotten 
compromised. 

Futures 
The cracker problem will not go 

away without some real changes in the 
way networking code is written. There 
are several possible fixes, and we may 
have to employ more than one. 

Vendors could install session-tracking 
logs into operating systems. These 
could, for instance, track the IP 
addresses, start and stop times, and 
local user information (user id, port 
number, etc.) for every TCP session 
going through an external network 
interface. The logs could be discarded 
after a few days, to conserve disk space. 

With this kind of distributed database 
in place, it would be relatively trivial to 
do an automated back-trace. Email 
could then be sent to each administra­
tor in the chain, advising of a suspected 
break-in. With a bit of luck, a cracker 
might occasionally be nabbed. 

In another scenario, we might find 
systems such as SOCKS and Kerberos 
becoming standard for all Internet­
based access. These systems log and ver­
ify identity, removing the anonymity 
that crackers use to shield their efforts. 

It is possible, of course, that some of 
this logging and tracking could be 
abused. A totalitarian regime, for 
instance, might find it very gratifying 
to be able to know which users are 
talking to which Internet systems. I'm 
not in love with this, but I think it can 
be exposed and controlled. Without 
these kinds of tools, I'm quite certain 
that crackers cannot. -o-

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

The Network is the License! 
by S. LEE HENRY 

I 
magine you're walking out your door in the morning, 
still yawning in the morning dew and trying to 
remember where you parked your car. You bump into 
it, fumble for the keys, and flop into che bucket seat. 

You turn the ignition key and nothing happens. Suddenly 
very awake, you glance at your dashboard and see that an 
error message has appeared on the message console right 
below the odometer: 

7/11 7 : 11 : 00 (gmgrd ) FLEXturbo - Copyright 

1994 , Highwayman Software , Inc . 

license manager : can ' t initialize : no IGNITION 

lines in license file 

Inscandy enraged, you cry to calm yourself. OK, where is 
that file stored? Why this morning? Are there too many cars 
on che beltway? Did you park on che wrong side of the 
street? 

Why, you ask yourself, did you buy chis car? The idea of a 
smart ignition chat helped to regulate neighborhood traffic 
and time your merge onto che beltway to speed your trip 

seemed great. It's worked flawlessly-until this morning. Now 
you can't even leave the curb, and you've no idea why. 

Far-fetched? Maybe not. Slee's predictions include things 
like, "By the cum of the century, cars will sense rain and 
automatically close their own windows." Why not help regu­
late traffic? Anyway, this scenario is likely reminiscent of a 
problem that all of us have had to face from time to time: 
the headache of managing license managers! 

Why It's So Bad 
The basic reasons just about everyone hates license 

managers are: 1) license management schemes are imple­
mented because software vendors don't trust their buyers, 
and 2) license management software works flawlessly-except 
when it doesn't-and when it doesn't, it's totally opaque. It's 
likely been working flawlessly for so long that ic's hard to 
know where to begin to look for the problem. We haven't 
had to think about the format of the license files or where 
they're stored or what daemons should be running in back­
ground mode or even how and when they start. And now, 
disaster! 
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License management problems are also hateful because, 
generally, all our users are affected and possibly all our 
licensed software as well. You're either gliding up the park­
way at 75 mph or traffic is at a standstill. Ir's hard to 

prepare. 

Figure 1. Server Line from License Data File 

To compound the problem, most of us have virtually no 
information on the license manager software. Ir was thrown 
in with whatever software we're licensing, whether it's a Sun 
compiler or a spreadsheet from a company in Texas. All we 
get are some instructions on how to install the license in the 
first place and, if we're lucky, this process may include a 
script. We get nothing on the license manager itself. 

SERVER fermion 123456cc 1700 So&ware from Hell? 

1 
license 
server 
host 

1 
license 
server 
hoslid 

1 
port 

When you're in the middle of a struggle with a license 
manager, it's easy to come to rhe conclusion that all evil 
springs from license protection schemes. Ir isn't quire that 
bad. After all, I'm sure programmers must all go to Heaven, 
which leaves nobody to build them at the "other place." No, 

Figure 2. Feature Line from License Data File 

FEATURE myapp none 3.100 1-jan-00 0 1186118113AA1AA114FF 

1 t I 1 l product 
version 

expiration 
date number of users 

(0 == unlimited) 
password 

Figure 3. Using lmstat 

hbar# . / lrnstat -a -c / usr / local / lang / SunTech_License/ license.dat 
lrnstat - Copyright (C) 1989, 1990, 1991, Highland Software, Inc. 
Flexible License Manager status on Thu 5/ 12 / 94 13:55 

License server status: 

licmgr: license server UP (MASTER) 

Vendor daemon status (on licmgr) : 

suntechd: UP 

Feature usage info: 

Users of sunpro . sparcworks.tools: (Total of 160 licenses available) 

Users of sunpro.cc : (Total of 40 licenses available) 

slee at boson on / dev/ ttyp0 (v2.000), started Thu 7 / 21 / 94 at 6:01 
fred at fermion on / dev/ ttypd (v2.000), started Thu 7 / 21 / 94 at 10 : 30 

Users of sunpro.c: (Total of 40 licenses available) 

Users of sunpro.f77: (Total of 40 licenses available) 

mark at hbar on / dev/ pts / 9 (v2.000), started Thu 7 / 21 / 94 at 13:52 

Users of sunpro.pc: (Total of 40 licenses available) 
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license management software comes from ... Well, you prob­
ably obtain your licensing software from Sun, but even Sun 
doesn't build its own anymore. Sun generally uses software 
sold by Highland Software and actually developed by 
Globetrotter Software. Is this software any good? Well, you 
can decide this, but clearly there are a lot of problems that 
sometimes make its administration a real pain in the rear 
end. H ere's just a smattering of the errors you might see: 

Inconsistent encryption code 
Cannot connect to license server 
Can't get server: cannot find license file 
Retrying socket bind (address in use: port 
1700) 

license file does not support this version 
Not a valid server host 

I have to wonder how many collective hours have been 
wasted this year alone by systems administrators wracking 
their brains over these kinds of errors. 

Yes, I'll have to dust off my soapbox for this one! License 
management software should fail open, but it seldom does. 
If the affected software continued to run but gave warnings, 
you could investigate the problem and fix it while your users 
continued ro work. Then you'd receive only an occasional 
"message from hell" instead of having users breathing down 
your neck. 

I can understand software vendors wanting to protect their 

investment. After all, I am enough of a student of human 
nature to know that people will make excuses to cheat if it's 
easy enough. But I still get really piqued when software I've 
spent big money on won't work because of whatever licens­
ing scheme the vendor is using to protect himself from the 
possibility that I'm less than honest. Wouldn't it be much 
nicer if failures of certain types allowed you ro continue 
working? For example, what if the licensing software deter­
mined that you at some point had a valid license and let you 
work even if it could not contact the license manager right 
then? Maybe you'd get to use more simultaneous copies than 
you were entitled to, but isn't this more fair than not getting 
to use the software at all? What if, for some period of time 
after a license expires, you could still use the software, endur­
ing only an occasional reminder that you needed to renew 
your license? 

About Software Licensing 
From the administrator's point of view, the best license 

manager is probably no license manager. Unless some very 
interesting value is added (maybe usage statistics that help 
you plan what software to continue buying and supporting), 
license managers do nothing for us and only aid software 
vendors. 

Licenses can be user-locked, node-locked or floating. 
Floating licenses give the most flexibility and cost-effective­
ness since yo u can purchase only enough licenses to cover 
the highest number of simultaneous users you expect. This is 

New BW-Connect NFS. Your golden gateway t 
·l 
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"Hey Carl, get your head out of your laptop! You're not the only one with a great c:iateway 
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usually much easier to set up than node-locked licenses. 
When I had to sec up licenses for three produces for each of 
several hundred systems (and from a paper list of passwords), 
I aged quickly. With floating licenses, you don't have node­
specific keys. 

They're Trying 
Sun has built scripts to make installing licenses easier, 

although for non-Sun software, chis isn't much help. Still , 
installing licenses, for the most part, is not too bad. Tempers 
start to flare only when it stops working in the middle of 
everything and users end up waiting around to use software 
that they know they're entitled to use while you frantically 
try to figure out why they're getting, instead, some confusing 
error from the license manager. 

To make it through these times, you should have informa­
tion on what files your license manager uses, where it starts 
up (probably in your / etc / re. local file), what license 
files look like, and what commands give you information on 
the status of your licensed software. 

Structure of License Files 
The license data file contains the name of the server 

running the license manager software along with other infor­
mation about expiration daces and che number of licenses 
that are available at any time. 

The server line provides the names and hoscid of the host 
running the license server and the port address. 

If you use redundant license servers, you need to make sure 
you have several such server lines-good idea so you'll still 
run if one of three is down. A reasonable representation of a 
typical server line is shown in Figure 1. 

Feature lines (like the one shown in Figure 2) correspond 
to applications and contain the names of each licensed prod­
uce, its version, the expiration dace of the software, and the 
hoscid of the hose on which the software can be used, along 
with other information. 

Floating licenses will not have the ending hoscid on che 
feature lines, and demo software will often have the word 
demo in chis location. Sometimes, a specific daemon will be 
included in the feature line as well. 
If you have a number of products from the same vendor 

(e.g., SunPro), you should sec up a combined license file and 
run all the licenses from it. This is much easier to manage 
since you can start up all of your licenses with a single 
command. Generally, you don't want to combine licenses 
from different vendors because you might run into incom­
patibilities between the versions of the license manager that 
each product supports. 

You will often see a C Shell environment variable used to 
identify the license file. A line like this in a user's .login file 
will ensure that the application he uses knows how to locate 
the required license file. 

setenv LM_LICENSE_FILE 
/ usr / local/myapp/ license.dat .anything 

open connectivity for DOS, Windows and LANs. 

Introducing BW-Conned" 
NFS 3.1. The new family of high­
speed client software that spans 
the world of DOS & Windows® 
with Beame & Whiteside TCP/IP, 
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SYSTEMS ADMINISTRATION 

Checking on License Usage 
Use the command lmstat to see how licenses are currently 

being used. You'll get a report like that shown in Figure 3, 
which lists the produces supported and the current users of 
each. 

Common Problems 
Lee's just look at a couple common licensing problems. 
"Inconsistent encryption code" problems may mean chat 

the version id in the license file is wrong. It should be a 
floating point number, like 2.0. You could also have errors in 
your hostid (G's and b's look a lot alike, especially if you're 
over 40) . The password and the vendor sering might be in 
error. 

The "Retrying socket bind (address in use: port 1700)" 
problem may mean there is a previous license manager 
process running. Maybe you did not properly shut down the 
license manager before crying to restart it. If so, use the 
lmdown procedure to shut it down first. If the running 
license manager is supporting some ocher software, change 
the port address in the new license file and restart the license 
manager. Use a value close to 1700, like 1715 or 1725, as 
long as it doesn't conflict with one chat is in use. 

There is more information chat will help you understand 
and fix software license manager problems. For a list of the 

Reader Feedback 

most frequently asked questions regarding licensing for Sun 
compilers, send email to: 

l angapp_support@uni corn . Corp. Sun. Com 

Now the Quiz 
License management software should: 

a be easy to use 
b be easy to install 
C allow you to easily check license usage 
d be easy to understand (e.g., the configuration) 
e be easy co start and stop 
f be able to generate usage statistics 
g all of the above 
h none of the above 

If you answered "g," you get an A (congratulations!) . One 
credit toward your graduation from SunExpert Academy. 

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

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

the feedback loop by circling the appropriate numbers on the 

Reader Service card located elsewhere in this magazine. Rate 

the following column and feature topics in this issue. 
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plans - from both 

Sun and other systems. 

Remember, -wh en you empo-wer your users, you 

empo-wer your enterprise. 
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Software Development PART 2 

Lt month, SunExpert 
began a two-part spe­

cial section on tools 

available for software 

developers working in the 

Sun market. In part one, we 

looked at Sun's own tool set, Work­

place, as well as alternatives to it. 
We also explored some 

" 4 of the issues of 

A / developing for both 
, 1 Sun and MS-Windows 

markets. This month, 

we turn to broader 

issues of cross-platform devel­

opment: how (and if) COSE's 

soon-to-be-released Application Builder 

threatens GUI development environment 

developers, and how portable develop­

ment environments, such as Visix Soft­

ware Inc. 's Galaxy and Neuron Data 

lnc.'s Elements, fit into the new world 

order of multiple APls. 

In addition, Peter Winston of 

Integrated Computer Solutions (ICS) 

takes a look at Motif and announces that 

it has life in it yet. And finally, Ed 

Mueller of Interactive Development 

Environments (IDE) suggests that maybe 

it's time to take CASE seriously. 

by MICHAEL JAY TUCKER, 

ecutive Editor 
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SOFTWARE DEVELOPMENT 

It's Called Gooey, 
But It's Dang Hard All the Same 

Among the most useful rools available ro developers in the 
Motif world are GUI development environments. T hey 

range from what marker research firm Daraquest Inc. calls 
interactive design rools (IDT) ro interactive management 
systems (IMS). IDTs are primarily aimed at doing screen 
layout and design, whereas IMSs provide those functions 
plus certain programming features, such as interpreters or 
scripting languages (see "Widgets, Gadgets and Palettes, O h 
My!" SunExpert, May 1992, Page 54). 

IMS/IDTs are a hot market. Any number of companies 
now offer products that go into one category or the other, 
and in some cases, both at the same time. They include Alsys 
Inc. with its Tele USE, Integrated Computer Solutions with 
Builder Xcessory, iXOS Software GmbH with iXBUILD, 
Non Standard Logics Inc. with its XFaceMaker2, Sunrise 
Software International with ezX, VI. Corp. , which remarkets 
Imperial Software's X Designer, Visual Edge Software Ltd. 
with its UIM/X, and so on. 

But how viable is the market? As part of the industrywide 
effort ro product a common development environment, the 
Common Open Software Environment (CO SE) group is 
developing ''Application Builder," which will perform some 
of the functions of a GU I rool. Application Builder will be a 
screen design and layout rool with Motif-based interfaces. 
With it, developers would be able ro perform some of the 
functions of more sophisticated GUI rools, such as placing 
buttons and menu objects on a screen and hooking them ro 
an application. 

T he GUI rool vendors say they're confident about their 
future. "You know what they say about an elephant being a 
horse designed by committee," says one vendor, who asks not 
ro be named. "Well, I think that's what you're going to have 
with App Builder." 

However, Michael Foody, president of Visual Edge 
Software, thinks it could have some effect on some vendors' 
businesses. "I think there is a certain class of builder that App 
Builder will put a dent into," he says. "Certain of our com­
petitors, who just do layout, could have some problems." 
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Visual Edge makes UIM/X, one of the market leaders in 
the GUI rool business. This is an IMS that includes a C lan­
guage interpreter. It also offers a cross-platform option in 
that it is available on Motif and MS-Windows. It is also 
remarketed with enhancements for database development by 
Bluestone. 

Foody says his product has a "rop-down approach" ro cross­
platform development, in which objects that are present in 
Motif but not in Windows are painstakingly re-created in the 
PC environment and vice versa. He contrasts this approach 
with that ofXVT Software Inc., whose XVT design appears 
on Motif, Windows and Macintoshes, among many other 
platforms. "They're able ro cover more platforms, but we'll 
have a higher level of sophistication." 

XVT's product is a layer of software that resides on top of 
the native libraries of its various systems and calls on those 
libraries when necessary. A frequent criticism of the 
approach is that, in the words of Barry Libenson, Visix's vice 
president of business development, "you get the lowest com­
mon-denominator problem." He says the drawback of the 
approach is that developers are restricted to features com­
mon to all the platforms they wish ro support. 

Not surprisingly, XVT says this isn't the case. Their con­
cerns are valid, but they're wrong, says XVT's vice president 
of marketing, Roger Obert. "Technically, there isn't enough 
in common between the various rool kits of all the different 
platforms we support ro be a valid APL" In fact , he says, 
XVT has ported high-level functionality to each of the plat­
fo rms it supports. "My evidence for this," he says, "is that if 
we were trying ro provide only what was common, you 
couldn't have sophisticated applications, like Mapinfo, writ­
ten on XVT." 

T he company's direcror of product planning, Greg 
Klinkel, says that the criticism of his company as "low level" 
actually reflects a misunderstanding of what developers real­
ly want. "They [critics] are probably referring ro the fact 
that we don't give developers access ro every resource for 
every widget in Motif." But, he says, most of those 
resources aren't particularly useful ro developers working on 
other platforms. "A lot of those abstractions are just not 
portable across W indows ro the Mac." So, instead, he says, 
XVT focuses on porting what's actually useful from one 
platform to another. 

H owever, XVT does agree with Foody's analysis of the 
COSE App Builder on the GUI rool market. "We are in 
the cross-platform business. We relieve developers from 
the concern about what platform they might ultimately 

UIMIX, from Visual 
Edge Software, is a 
GUI tool that allows 
programmers to 
develop on Motif 
without much of the 
pain and effort usual­
ly associated with 
that environment. 

want ro put their application on," 
says Obert. "That is not a need 
that would be met with App 
Builder." Still, he suspects that 
App Builder will put pressure on 
other vendors. 

Indeed, that seems ro be the 
theme of the piece. Everyone 
agrees that App Builder is going ro 
put pressure on somebody, and 
everyone agrees that the somebody 
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hat's because there was really no reason to 

worry. Dave, like managers at more than 

3,000 organizations around the world, knew he 

could depend on Unison Software's networked 

systems management solutions to keep not only his 

mission-c;ritical applications running, but all his 

other processing as well. Unison's products were 

designed for distributed systems from the outset­

redundant management platforms take over if 

there's a failure of the primary host or network links 

to the primary. Unison Maestro, Load Balancer and 

Express are reliable, commercial-strength workload 

management products for distributed computing. 

Across both the network and the enterprise. On all 

the most popular UNIX and open systems platforms. 

And the products are supported by Unison's nearly 

10 years of experience helping companies manage 

demanding commercial processing environments. So 

if you'd rather have your managers going to lunch 

instead of going berserk, call Unison Software today. 

~-675 Almanor Avenue I 811 Barton Springs Road 
Sunnyvale, California 94086 Austin, Texas 78704 

(408) 245-3000 I ' ' (512) 478-0611 
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SOFTWARE DEVELOPMENT 

in question isn't them. In fact, the vendors say that their real 
concern is competition with one another, rather than with 
anything from an incomplete specification just leaving the 
drawing boards of COSE. 

you drive a Chevy or a Dodge or a Mercedes." 

And each of the vendors has different things co compete 
over. There's ease of use, for example. "ezX is easy co use, " 
says Bonnie Williams, a technical sales representative for 
Sunrise Software. "It's a very intuitive GUI builder. You don't 
have co know X co use it. A lot of GUI builders require a 
great deal of familiarity with X and Motif. We've had cus­
tomers switch co ezX simply because it was less difficult co 
use. " She also notes that it has loyal fans in che government 
because ic comes with Ada language bindings. 

Bue would the sales of Chevys, or Dodges or Mercedes 
remain as strong if someone, anyone, were passing out VW 
Beetles for free? "I think some of che vendors are going co be 
hurt [by App Builder]," says Greg Kiessling, president of KL 
Group Inc. KL offers a catalog of Motif widgets available co 
developers for inclusion in their own programs. "Right now, 
developers get Motif out of the box, and then they say, 'Oh! 
I need a tool' But, once they've got App Builder right out of 
the box, some of them are going co say, 'That's good 
enough."' 

Then there's pricing. "We're the least expensive of the marker 
leaders," says John Casanova, manager of inside sales at VJ. 
Corp. VI. remarkets Imperial Software's X Designer. "le coses 
only $3,500, and that includes support. The ocher thing my 
customers say is that it is easy to learn, and that it produces 
better code." 

App Builder: What Is It Really? 

However, he says, choice of a GUI builder "really just boils 
down co a matter of taste. Ir's a religious thing, like whether 

W hat is App Builder, and how frightened of it should 
GUI cool developers really be? The first part of that 

question is answered easily enough. "The App Builder is a 
simple, easy-co-use GUI application builder for the CDE 
[Common Desktop Environment]," says Lin Brown, pro­
gram director for CDE and SunSoft Inc. "Its goal is co make 

Motif Is Still Your Best Friend 

Some developers are turning away 
from Motif entirely. They say that the 

only GUI that developers really need to 
worry about is Windows. For a spirited 
defense of Motif SunExpert turned to 
Peter Winston, president of Motif-ori­
ented Integrated Computer Systems. 

Many software developers are debating 
whether they should choose between new 
technologies such as Windows NT or 
continue with X/Motif. The question isn't 
really should they choose between 
X/Motif or Windows. Motif and Windows 
solve different problems and follow a 
variety of different business models. Be it 
in the financial services, manufactu ring or 
aerospace industries , it is most likely 
Windows would be used to create 
accounting documents or human 
resource fil es, but Motif is much better 
for writing applications that need to be 
customized for core business. To under­
stand why Motif is still growing , it is 
important to realize why people do Motif 
development, and why people do PC 
development and use PCs. People use 
PCs to save money on both their hard­
ware and software purchases and 
because it makes it easier for the ind ivid­
ual. People use workstations to make 
more money for their companies and help 

40 

them stay competitive. For corporations 
that rely on writing their own customized 
applications to improve and differentiate 
themselves from their competition , Motif 
and UNIX offer the best solution. 

Weathering the storm of changes in 
alliances, consortiums and foundations, 
Motif has been expanding and is still the 
best environment fo r developing corpo­
rate , "bet your business" appl ications. 
Why? All applications will be going GUI in 
the future, if they are not there already. 
Cu rrently, Motif is the best solution when 
it comes to developing GUI applications. 

In our quest to find the best windowing 
system fo r corporate mission-critical soft­
ware development, we have overloo ked 
the most obvious solution . One concern 
some people have about Motif stems from 
comparing the cost and the amount of 
shrink-wrapped software available for 
Windows and NT, instead of comparing 
the total cost of ownership and how much 
money their whole computing system 
saves the company. 

New technolog ies such as Windows NT 
seem exciting but, realistically, are years 
away. People need to develop their critical 
applications today. Motif has never been 
in a better position to solve our corporate 
development problems. The COSE and 
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COE announcements have given Motif 
another three to five years of life. With 
COE spending $30 million enhancing X 
and Motif-allowing it to evolve faster-and 
with Sun's huge installed base of cus­
tomers migrating from Open Look to 
Motif, you can be sure that Motif isn 't 
dead or going away soon. In fact, accord­
ing to one market study from Sentry 
Market Reseach, the growth of the work­
station software market is still significant­
ly outpacing PC software development. 
According to the report, in 1994 worksta­
tion development grew at 45%, while in 
the same year PC software development 
grew only 36%. 

Why wait for some emerging technology 
way off in the future that promises to take 
Motif's place and emancipate the software 
community from its development prob­
lems? Motif is robust and is capable of 
helping you create your best corpo­
ratewide applications. 

Peter Winston is the founder and 
president oflntegrated Computer 
Solutions, a provider of products and 
services chat help developers working 
with mission-critical technologies co 
become more productive. He can be 
reached at peter@ics.com. 
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SOFTWARE DEVELOPMENT 

it easy for developers 
to get CDE applica­
tions as quickly as 
possible." 

A quick and dirty tool 
to kick-start COE, 
App Builder fits 
between a COE 
application and the 
rest of the COE envi-

How the Application Builder Fits into COE 

App Builder is part 
of a larger effort col­
lectively known as 
COSE. Sun, or more 
precisely, the SunSofr 
part of Sun, is the 
COSE member lead-
ing the development 

ronment. 

of App Builder. It is reasonably close to being, if 
not finished, at least partly finished. Brown says 
that the first snapshot of App Builder is already in 
circulation. "You could probably start developing 
applications now," he says, though "the final ver­
sion is targeted for the end of the year." 

App Builder is "both a product and specifica­
tion." This is to say that it will be made available 
to COSE members, who will then add their own touches 
and sell it. 

Brown says that vendors can expect to find four major 
categories of tool within App Builder. These will include 
an object palette, a properties editor, a layout editor and a 
connectors manager, which links objects to program 
behaviors. 

How much impact will App Builder have on the GUI 
market? Brown doesn't think the Visual Edges and XVTs of 
the world have a lot to worry about. "We want to kick-start 
the CDE environment. We want to provide some funda­
mental, basic capabilities," he says. "It's like text editors . 
We also provide a text editor in our basic environment, but 
we aren't going to put Frame [Technology Corp.] out of 
business." 

The Emulation Routes 

D evelopers who need to deploy their work on multiple 
platforms have options other than simply recoding for 

every machine they wish to support. Some GUI tools, for 

CDE 
help 

SourcB: SunSoft 

instance, will run across many UNIX systems, and even, in 
some cases, Windows ones. 

But, for pure portability, there is no beating common 
application and development environments, like those from 
Visix and Neuron Data, which run across many platforms 
and then emulate the look and feel of the native environ­
ments. They give the developer the ability to run across 
everything from Motif systems to PCs and Macs. 

But are they worth the price? 
These systems typically work by disregarding all or part of 

the native Windows, Mac or UNIX environment and 
putting a proprietary solution in their place. "What they 
give you is a high-level abstraction library of their own," 
explains KL Group's Kiessling. "Then, when you write an 
application, you link with their library. " 

The users may not even recognize that they aren't working 
with the native Windows, Motif or whatever because the 
new environment painstakingly re-creates the look and feel 
of the old. In effect, products like Visix's Galaxy and 
Neuron Data's Open Interface Elements are master mimics 
that can make themselves at home in many different envi-
ronments. 

There are many traditional criticisms of this approach. 
One of the biggest ones is that emulation is never as good as 
the real thing. "The problem with those is that you're not 

building real anything," says V.I.'s 
Casanova. "But you get real prob­

Visix's Galaxy pro­
vides a common 
environment across 
many platforms. This 
greatly simplifies 
work for program­
mers and marketers 
alike, but some ISVs 
worry about linking 
their fate to that of 
Visix. 

lems, including the least-common-
denominator syndrome." 

Then there's the issue of compati­
bility. Galaxy and Elements stand 
outside the rest of the industry, says 
Visual Edge's Foody. "That gives 
them a strength in that they don't 
have to worry about where the rest 
of the industry is going. But it also 
means they have to compete with 
the whole industry. There are lots 
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of Motif widgets around. How many Galaxy or Neuron Data 
components are there?" 

And there are lots of other questions that developers raise. 
Not the least of them is whether one really wants to link 
one's product's fortunes with that of some other company, 
and its licensing policies. What happens if the company that 
makes the environment your product needs to survive sud­
denly goes bankrupt? 

As fo r technical issues, the companies deny there's anything 
worse about going with emulation than going with native 
code. "We're typically two to four times faster than things 
buil t with Motif- and two to fo ur times smaller," says 
Libenson. 

However, Visix and Neuron Data have answers at hand. As 
for basing your product on someone else's software, "well, 
you're always betting on somebody," says Neuron Data's 
director of marketing, Barbara Hochgesang. "Our business 
partners, which include IBM and NASDAQ, seem to be 
comfortable with us." 

As for being competitive with the rest of the industry, 
Libenson responds, "You can go to numerous shops that will 
build Galaxy widgets for you. Bur, you see, the people who 
are building Motif widgets are making money because it is so 
hard to use Motif. T he process of building your own objects 
in Galaxy is largely trivial." 

Vis ix and Neuron D ata, then, say their approach 
is no more, and perhaps less, risky for developers than 
goi ng wi th native environments. T he question , though, 
may be whether both native and emulation techniques 
are not equally threatened by powerful market forces. 
At leas t in corpo rate America, "cross-platform develop­
ment" increasingly means UNIX servers and Windows 
clients. 

"When you decide to go the cross-platform route," agrees 
Barry Libenson, vice president of business development at 
Visix, "you've got to wed yourself to someone's software. And 
with the current state of OSF, I'd say they weren't as good a 
bet as Visix." 

CASE Grows Up 

W ith the possible exception of that 
great '80s fiasco, artificial intelli­

gence, few technologies in history have 
promised more and delivered less than 
computer-aided software engineering 
(CASE). CASE vendors, however, say 
they've gotten a bad rap. Ed Mueller, of 
Interactive Development Environments, 
says that CASE has actually grown in to 
a productive adulthood in the /,ast 
decade. 

Li ke the development life cycle it sup­
ports, CASE has endured its own, some­
times rocky evolution. CASE was the soft­
ware development panacea of the '80s, 
until undelivered CASE infrastructures, 
low user acceptance of structured devel­
opment, slow pilot projects and shelfware 
gave the technology a publ ic relations 
problem. More recently, CASE-bashing 
has become a popular pastime, and we 
CASE vendors have turned to more politi­
cally correct and economically astute 
names such as "application development 
environments." But a funny thing hap­
pened on the way to the thesaurus. CASE 
grew up. 

Now CASE (or rather, application devel­
opment environment) vendors openly 
concede that CASE, by itself, isn 't the 
"magic bullet" as touted in the previous 
decade. But vendors also point to signifi­
cant technology advances and a rapidly 

evolving , next generation of development 
tools that make project managers take a 
second look when conducting evaluations. 
CASE, in fact, is delivering on its earlier 
promises. 

Not that CASE in the '80s was all bad 
news. There were many published suc­
cess stories detailing how organizations 
successfully implemented CASE to short­
en deve lopment cycles and produce 
robust, high-quality software. 

These corporate and government proj­
ects succeeded because senior engineer­
ing managers and project leaders under­
stood the importance of correctly setting 
expectations of upper management, espe­
cially on critical issues such as governing 
process change and provi ding resources, 
both of which are critical factors in suc­
cessfully implementing automated tools. 
(An excellent example is training engi­
neers on how to apply new object-orient­
ed approaches). All too often, however, 
expectations were set incorrectly-or 
worse-not at all. And by definition, proj­
ects fail when they have nothing to be 
measured against. 

CASE today offers a more robust and 
complete technology. The leading products 
are open and are delivered to users already 
integrated with other products that cover 
other phases of the life cycle. Users are 
thus able to assemble their own tool 
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"workshops." Modern CASE is also easier 
to use, more powerful , scalable to large 
groups and supports object-oriented 
methodologies such as the popular Object 
Modeling Technique (OMT). 

Yet objects and CASE don't merely com­
plement each other. CASE provides excel­
lent examples for organizations moving to 
object technology. If project leaders can 
apply the lessons learned from CASE to 
the adoption of object techniques, proj­
ects will be better received, designed and 
executed. The biggest lessons: educate 
management, choose projects that are 
logical and likely to succeed , invest in 
training your engineers, then deliver and 
set clear criteria to evaluate effectiveness. 

Although CASE has suffered the scrapes 
and bruises of childhood, it has evolved 
into adulthood with a maturity and 
strength that ensures its growing pres­
ence in software development. 
Enlightened management techniques can 
help ensure success. By providing object 
technology "children" with lessons in 
growing up, CASE brings even greater 
value to the technology table of the '90s. 

Ed Mueller is director of marketing 
at Interactive Development Environ­
ments in San Francisco. IDE is the 
vendor of CASE product family 
Software Through Pictures. 

43 



Fulfill all of your equipment 

needs with the computer 

remarketing specialists. 

We have the sources, 

expertise, inventory and 

the best prices available. 

SUN • SGI • HP/APOLLO 

m1n1comPuTeR 
excHanGe 
20 YEARS OF EXPERIENCE 

408• 733•4400 FAX 408• 733•8009 

SOFTWARE DEVELOPMENT 

That face prompts at lease some developers co suggest chat 
there's only one GUI co worry about, and chat's Windows. 
"What people are saying is 'Why bother with a Visix?' 'Why 
bother with a Neuron Data?"' says Chane Cullens, produce 
manager for Wind/U for Brisco! Technology Inc., which 
makes produces chat allow Windows applications co run on 
UNIX platfo rms. "They're asking, 'Why are we sining on 
our Sun workstations and paying thousands of dollars for 
chose produces, or for Visual Edge's UIM/X, when we can 
get a whole PC with software for che same money?'" -o-

Companies Mentioned 
in this Article 

Alsys Inc. 
10251 Vista Sorrento Pkwy. 
Suite 300 
San Diego, CA 92121-2706 
Circle 141 

Bluestone 
100 Briggs Road 
Mt. Laurel , NJ 08054 
Circle 142 

Bristol Technology Inc. 
241 Ethan Allen Highway 
Ridgefield , CT 06877 
Circle 143 

Integrated 
Computer Solutions 
201 Broadway 
Cambridge, MA 02139 
Circle 144 

iXOS Software GmbH 
Technopark 
Bretonischer JRing 12 
D-85630 Grasbrunn 
b. Munchen, Germany 
Circle 145 

KL Group Inc. 
260 King St. East 
Third Floor 
Toronto, Ontario 
Canada M5A 1 K3 
Circle 146 

Neuron Data Inc. 
156 Un iversity Ave . 
Palo Alto, CA 94301 
Circle 147 

Non Standard Logics Inc. 
4141 State St. , Suite B-11 
Santa Barbara, CA 93110 
Circle 148 

Sunrise Software 
International 
170 Enterprise Center 
Middletown, RI 02840 
Circle 149 

SunSoft Inc. 
2550 Garcia Ave . 
Mountain View, 
CA 94043-1100 
Circle 150 

V.I. Corp . 
47 Pleasant St. 
Northampton , MA 01060 
Circle 151 

Visual Edge Software Ltd . 
3950 Cote Vertu, Suite 100 
St-Laurent, Quebec 
Canada H4R 1V4 
Circle 152 

Visix Software Inc. 
11440 Commerce Park Dr. 
Reston , VA 22091 
Circle 153 

XVT Software Inc. 
4900 Pearl East Circle 
Box 18750 
Boulder, CO 80308 
Circle 154 
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AGE Logic Inc., 9985 Pac1f1c Heights Blvd., San Diego, CA 92121 . Circle 200 

Xol!Wall for MS-Windows 80386, 80486, X11R4 Y/Y N y y TCP/IP 
Windon Pentium 
Desktop Edition 

XollWIII MS-DOS 3.1 or 80286, 80386, X11R4 YIN N y y TCP/IP 
for DOS higher 80486, Penlium 

XollWall/32 MS-Windows 80386, 80486, X11R5 Y/Y y y y TCP/IP, IPX/SPX, PPP, 
for Windon Penlium SLIP, CSLIP, serial 

XollWlll/32 OS/2 80386, 80486, X11R5 Y/Y y y y IBM TCP/IP 
for OS/2 Pentium 

XollWlll/32 MS-Windows NT 80386, 80486, · X11R5 Y/Y y y y TCP/IP 
for Windon NT Pentium, MIPS, 

Alpha 

Apple Computer Inc., 20525 Manarn Ave., Cupertino, CA 95014. Circle 201 

MacX Macintosh OS Motorola 68K X11R4 NIN Y N Y Apple Talk, TCP/IP, 
6.0.5 or later or A/UX series, Power PC DECnet 
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MS-Windows Program Manager/ 
all X·based window managers 

- /all X·based 
window managers 

MS-Windows Program Manager/ 
all X-based window managers 

IBM OS/2 Presentation Manager/ 
all X·based window managers 

MS-Windows NT Program 
Manager 

Finder/Motif, Open Look, 
twm 

Control Data Systems Inc., 9315 Largo Drive West #250. Landover, MD 20785. Circle 202 

Vllll-1Xceed MS-DOS, OS/2, 
MS-Windows, 
MS-Windows NT 

80286, 80386, Xl 1 R5 Y/Y 
80486, Pentium 

Y Y Y TCP/IP, IPX, 
DECnet, serial 

FTP Software Inc., 2 High St. , No. Andover, MA 01845. Circle 203 

EntranX/32 MS-Windows 3.1 80386, 80486 X11R5 Y/Y Y Y Y TCP/IP 
lorWln ows 

MS-Windows, HWM/Open Look, 
twm, 4DWM, MWM 

MS-Windows/all X-based 
window managers 

~ ~'Q 
-;::." ~ -~"' <i_'-"'., <;,<if-

None 195+ 

None 295+ 

None 395+ 

None 395 

None 495 

None 289 

HWM, Telnet, FTP, LPD, transport 500 
monitor, Xstart, Daemon, Xmag, Xlogo, 
lco, Xev, Showcmap, Maze, Xdpyinfo, 
bitmap, Seltest 

Hummingbird Communications Ltd., 480 San Antonio Road. Ste. 100, Mountain View, CA 94040. Circle 204 

eXceed4 MS-Windows 3.0 80286, 80386, X11R5 Y/Y y y y TCP/IP, DECnet, IPX, Window manager, HWM, PM x clock, logo Maze, full suite of 545 
80486, Pentium SPX, SXP, Window Mgr., Windows/all X-based window Xlibraries, etc. 
MIPS, Alpha HWM managers 

1XceedJNT MS-Windows NT 80386, 80486, X11R5 Y/Y y y y TCP/IP, DECnet, IPX, Window manager, HWM, PM x clock, logo Maze, full suite of 545 
Pentium, MIPS, SPX, SXP, Window Mgr., Windows/all X-based window Xlibraries, etc. 
Alpha HWM managers 

1Xceed/DOS DOS 3.3 and above 80286, 80386, X11R5 Y/Y y y y TCP/IP, DECnet, IPX, Window manager, HWM, PM x clock, logo Maze, full suite of 545 
80486, Pentium, SPX, SXP, Window Mgr., Windows/all X-based window Xlibraries, etc. 
MIPS, Alpha HWM managers 

1Xce1d,IOS/2 OS/2 Version 2.0 80386, 80486, X11R5 Y/Y y y y TCP/IP, DECnet, IPX, Window manager, HWM, PM x clock, logo Maze, full suite of 545 
Pentium, MIPS, SPX, SXP, Window Mgr., Windows/all X-based window Xlibraries, etc. 
Alpha HWM managers 
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JSB Corp., 108 Whispering Pines Drive, Ste. 115, Scotts Valley, CA 95066. Circle 205 

I lew/ll OS/2, 
MS-Windows 

80386, 80486 X11 RS Y/Y N y N TCP/IP, DECnet, PPP MS-Windows/all X-based 
window managers 

~ 
~~ 

·S,.<J 

·~" <o~ 

None 

Network Computing Devices Inc., PC-X Division, 9590 S.W. Gemini Drive. Beaverton, OR 97005. Circle 206 

PC-Xnre 
, .103 

MS-Windows 3.1 80386, 80486, X11R5 Y/Y 
Pentium 

Y Y Y TCP/IP, DECnet, 
serial, WinSock 

MS-Windows, NCDwm/ 
all X-based window managers 

Process Software Corp., 959 Concord St., Framingham, MA 01701 . Circle 207 

Xol!Ware/32 
for Windows 

MS-Windows, 
MS-Windows NT, 
OS/2, MS-DOS 

80286,80386, X11R5 Y/Y 
80486, Pentium, 
MIPS, Alpha 

Y Y N TCP/IP, DECnet, 
IPX/SPX, serial, PPP, 
SLIP, CSLIP 

MS-Windows/Motif, Open Look, 
HPVue, DECwindows 

Quarterdeck Office Systems, 150 Pico Blvd., Santa Monica, CA 90405. Circle 208 

DESQvlew/ 
12.0 

MS-DOS, 
MS-Windows 

80386, 80486, X11R4 YIN Y Y Y TCP/IP, IPX, Netbios DESQview Window Manager/ 
Pentium SLIP/PPP, Unixware, SPX Motif, Open Look 

Tenon lntersystems, 1123 Chapala St. , Santa Barbara, CA 93101. Circle 209 

MACH TEN X Macintosh OS 
System 7 

Macintosh, X11R5 Y/Y Y Y Y TCP/IP 
Power Macintosh 

Open Look, Motif, twm 

Transparent Technology Inc., 5757 West Century Blvd. , Suite 490, Los Angeles, CA 90045. Circle 210 

1Xca1d 4 OS/2, MS-Windows, 80286, 80386, X11R5 Y/Y Y Y Y TCP/IP, DECnet, IPX, Window manager, HWM, 
MS-Windows NT, 80486, Pentium, SPX, SXP, Window Mgr., PM-Windows/all X-based 
MS-DOS Alpha, MIPS HWM window managers 

Unipress Software Inc., 2025 Lincoln Hwy., Ste. 209, Edison, NJ 08817. Circle 21 1 

Vllla-tXceed MS-Windows 80386, 80486, X11R5 Y/Y Y Y Y IPX, TCP/IP, 
Pentium DECnet, serial 

Visionware Inc., 4500 Bohannon Drive. Menlo Park, CA 94025. Circle 212 

Vlsla-tXceld MS-Windows 80386, 80486, X11R5 Y/Y Y Y Y IPX, TCP/IP, 
Pentium DECnet, serial 

White Pine Software Inc., 40 Simon St., Nashua, NH 03060. Circle 213 

,Xodus I r MS-DOS 80286, 80386, X11 R4 YIN N Y N TCP/IP, FTP 
DOS 80486 

1Xoduslor MS-Windows 3.1 80286, 80386, X11R5 Y/Y Y Y Y TCP/IP, DECnet, 
Wind 80486 serial 

WRQ Inc., 1500 Dexter Avenue North. Seattle. WA 98109. Circle 214 

MS-Windows/all X-based 
window managers 

MS-Windows/all X-based 
window managers 

-/Motif, Open Look, HPVue, 
DECwindows 

MS-Windows Program Manager/ 
all X-based window managers 

Rellectlon X MS-Windows 80386, 80486, X11R5 Y/Y Y Y N TCP/IP, Winsock, DECnet, MS-Windows/all X-based 
ftrslon4.1 Pentium serial, SLIP, CSLIP, PPP window managers 

X Link Technology Inc., 1546 Centre Pointe Drive, Milpitas, CA 95035. Circle 215 

XKIIJWln MS-Windows 3.1 80386, 80486, X11R5 Y/Y y N y TCP/IP, FTP, Telnet MS-Winows/ 
Pentium SLIP, WinSock all X-based window managers 

XKMIOS MS-DOS 80386, 80486, X11R5 N/Y y N y TCP/IP, FTP, Telnet - /all X-based window managers 
Pentium SLIP 

X Kl1/l.lnk MS-Windows 3.1 80386, 80486, X11R5 Y/Y y N y TCP/IP, FTP, Telnet - /all X-based window managers 
Pentium SUP, WinSock 

XKMIFS MS-Windows 3.1 80386, 80486, X11R5 Y/Y y N y TCP/IP, NFS, MS-Windows/ 
Pentium FTP, WinSock all X-based window managers 
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Window manager 

None 

Xclients, xclock, file manager, 
window manager 

Xclients, xclock, etc. 

Xclock, logo Maze, full suite 
of Xlibraries, etc. 

None 

None 

None 

Terminal emulation, file transfer 

Lpd/lpr, drag-and-drop FTP, 
FTP server, SNMP MIB II, VT320 

None 

None 

None 

None 
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BOOK EXCERPT 

X Myths 
X is a collection of 

myths that have 

become so wide­

spread that many of 

them are now 

accepted as fact. 

E 
ditor 's note: These myths were 

excerpted from Th e UNIX-HATERS 

Handbook, by Simson L. Garfinkel, Daniel 

Weise and Steven Strassman, published by IDG 

Books Worldwide Inc. The m yths are: X 

Demonstrat es the Powe r of Client/Server 

Computing, X Makes UNIX "Easy to Use, " X is 

"Customizable," X is "Portable," and X is Device­

Independent. The last three myths are included here. 

From The UNIX-HATERS Handbook, Copyright © 1994 by IDG Books 
Worldwide Inc., an International Data Group company. All rights 
reserved . Reprinted by permission of the publisher. 
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Myth: X Is 'Customizable' 
... And so is a molten blob of pig iron. But it's getting bet­

ter; at least now you don't have to use your bare hands. 
Hewlett-Packard Co.'s Visual User Environment is so cut­
ting-edge that it even has an icon you can click on to bring 
up the resource manager: It pops up a vi on your .Xdefau!ts 
Ii.le! Quite a labor-saving contraption, as long as you're 
omniscient enough to understand X defaults and archaic 
enough to use v i. The following message describes the awe­
some flexibi lity and unbounded freedom of expression that 
X defaults fail to provide. 

Date: Fri , 22 Feb 91 08:17:14 -0800 
From: beldar@mips.com (Gardner Cohen) 

>I guess josh just sent you mail about .Xdefaults. I'm 
>interested in the answer as well. How do X programs 
>handle defaults? Do they all roll their own? 

If they're Xt, they follow some semblance of stan­
dards, and you can walk the widget tree of a running 
application to find out what there is to modify. If they're 
not Xt, they can do anything they want. They can 
XGetDefault, which doesn't look at any class names 
and doesn't notice command line -xrm things. 

Figuring out where a particular resource value is for a 
running application is much fun , as resources can come 
from any of the following {there is a specified order for 
this, which has changed from R2 to R3 to R4): 

• Command line -xrm 'thing.resource: value' 
• xrdb, which the user runs in .xsession or .xinitrc; this 

program runs cpp on the supplied file name argument, 
so any old junk may have been #included from another 
planet. Oh, and it #defines COLOR and a few other 
things as appropriate, so you better know what kind of 
display it's running on. 

• File name, pointed to by XENVIRONMENT 
• File name that's the class name of the application 

(usually completely nonintuitively generated: XParty for 
xparty, Mwm for mwm, XRn for xrn, etc.) in the directory 
/usr/lib/X11 /app-defaults (or the directory pointed to by 
the XAPPLRESDIR environment variable) . The default 
for this directory may have been changed by whoever 
built and installed the x libraries. 

Or the truly inventive program may actively seek out 
and merge resource databases from other happy 
places. The Motif-ified xrn posted to the net recently 
had a retarded resource editor that drops modified 
resources in files in the current directory as well as in 
the user's home. On startup, it happily looks all over the 
place for amusing-looking file names to load, many of 
them starting with dots so they won't "bother'' you when 
you list your files . 

Or writers of WGL-based applications can load 
resource files that actually generate new widgets with 
names specified in those (or other) resource files. 

What this means is that the smarter-than-the-average-

bear user who actually managed to figure out that 

snot.@#& *@#$.stupid. widget. fontlist: micro 

is the resource to change the font in his snot applica­
tion , could be unable to figure out where to put it. Joe 
sitting in the next cubicle over will say, "just put it in your 
.Xdefaults," but if Joe happens to have copied Fred's 
.xsession, he does an xrdb.xresources, so .Xdefaults 
never gets read. Joe either doesn't xrdb, or was told by 
someone once to xrdb .Xdefaults. He wonders why 
when he edits .Xdefaults, the changes don't happen 
until he "logs out," since he never reran xrdb to reload 
the resources. Oh , and when he uses the NCO from 
home, things act "different," and he doesn't know why. 
"It's just different sometimes." 

Pat Clueless has figured out that XAPPLRESDIR is 
the way to go, as it allows separate files for each appli­
cation. But Pat doesn't know what the class name for 
this thing is. Pat knows that the copy of the executable 
is called snot, but when Pat adds a file Snot or XSnot or 
Xsnot, nothing happens. Pat has a man page that for­
got to mention the application class name and always 
describes resources starting with "*", which is no help. 

Pat asks Gardner, who fires up emacs on the exe­
cutable, and searches for (case-insensitive) snot, and 
finds a few SNot strings, and suggests that. It works, 
hooray. Gardner figures Pat can even use 
SNot*fontlist: micro to change all the fonts in the appli­
cation, but finds that a few widgets don't get that font for 
some reason. 

Someone points out that there is a line in Pat's .xre­
sources (or was it a file that was #included in .xre­
sources) of the form *@#%&*@ #*fontlist: 10x22, which 
he copied from Steve who quit last year, and, of course, 
that resources is "more specific" than Pat's, whatever 
that means, so it takes precedence. Sorry, Steve. You 
can't even remember what application that resource 
was supposed to change anymore. Too bad. 

Sigh. It goes on and on. Try to explain to someone 
how to modify some behavior of the window manager, 
with having to re-xrdb, then select the window manager 
restart menu item (which most people don't have, 
because they copied the guy next door's .mwmrc) , or 
logging out. Which file do I have to edit? .mwmrc? 
Mwm? .Xdefaults? .xrdb? .xresources? .xsession? .xini­
trc? .xinitrc.ncd? 

Why doesn't all this work the way I want? How come 
when I try to use the workstation sitting next to mine, 
some of the windows come up on my workstation? Why 
is it when I rlogin to another machine, I get these weird 
X messages and core dumps when I try to run this 
application? How do I turn this autoraising behavior off? 
I don't know where it came from, I just #included Bob's 
color scheme file , and everything went wrong, and I 
can't figure out why! 

SOMEBODY SHOOT ME, l'M IN HELL! !! 
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The 80 MHz WEITEK SPARC POWER'" µP 
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Compl iant 
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For more information, call us or return the 
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Myth: X Is 'Portable' 
... And Iran-Contra wasn't arms for hostages. Even if you 

can get an X program to compile, there's no guarantee it' ll 
work with your server. If an application requires an X exten­
sion that your server doesn't provide, then it fails. X applica­
tions can't extend the server themselves-the extension has to 
be compiled and linked into the server. Most interesting 
extensions actually require extensive modification and 
recompilation of the X server itself, a decidedly nontrivial 
task. The following message tells how much brain-searing, 
eye-popping fun compiling "portable" X server extensions 
can be: 

Date: Wed, 4 Mar 92 02:53:53 PST 
X-Windows: Boy, Is my Butt Sore 
From: Jamie Zawinski uwz@lucid.com) 
To: UNIX-HATERS 
Subject: X: or, How I Learned to Stop Worrying and 
Love the Bomb 

Don't ever believe the installation instructions of an X 
server extension. Just don't; it's an utter waste of time. 
You may be thinking to yourself, "I'll just install this 
piece of code and recompile my X server and then X 
will be JUST a LITTLE BIT less MORONIC; it'll be 
EASY. I'll have worked around another STUPID MISDE­
SIGN, and I'll be WINNING ." Ha! Consider whether 
chewing on glass might have more of a payoff than 
what you're about to go through. 

After four hours of pain, including such loveliness as a 
dozen directories in which you have to make a symlink 
called "X11 " pointing at wherever the real X includes 
are, because the automatically generated makefiles are 
coming out with stuff like: 

-1 . ./../../../ . ./. ./include 

instead of: 

-1. ./../../../include, 

or, even better: 

-1 . ./. ./ . ././ . ./mil/./ . ./ . ./. .Ii ncl ude 

and then having to hand-hack these automatically gen­
erated makefiles anyway because some random pre­
processor symbols weren't defined and are causing 
spurious "don't know how to make" errors, and then 
realizing that "makedepend," which you don't really care 
about running anyway, is getting errors because the 
extension's installation script made symlinks to directo­
ries instead of copies, and " .. " doesn't WORK with sym­
links, and, and, and ... 

You 'll finally realize that the only way to compile any­
thing that's a basic part of X is to go to the top of the 

tree, five levels higher than the executable that you 
actually want to generate, and say "make Everything." 
Then come back an hour later when it's done making 
the MAKEFILES to see if there were any actual COM­
PILATION problems. 

And then you'll find yourself asking questions like, 
"why is it compiling that? I didn't change that. What's it 
DOING?" 

And don't forget that you HAVE to compile ALL of 
PEX, even though none of it actually gets linked in to 
any executables that you'll ever run. This is for your 
OWN GOOD! 

And then you 'll realize what you did wrong, of course. 
You'll realize what you should have done ALL ALONG: 

all :: 
$(RM) -rt $(TOP) 

But BE CAREFUL! That second line can't begin with a 
space. 

On the whole, X extensions are a failure. The notable 
exception that proves the rule is the Shaped Window 
extension, which was specifically designed to implement 
round clocks and eyeballs. But most application writers 
just don't bother using proprietary extensions like Display 
PostScript, because X terminals and MIT servers don't 
support them. Many find it too much of a hassle to use 
more ubiquitous extensions like shared memory, double 
buffering or splines: They still don't work in many cases, 
so you have to be prepared to do without them. If you 
really don't need the extension, then why complicate your 
code with special cases? And most applications that do use 
extensions just assume they're supported and bomb if 
they're nor. 

The most that can be said about the lowest-common­
denominator approach that X takes to graphics is that it lev­
els the playing field, allowing incredibly stupid companies to 
jump on the bandwagon and sell obsolete junk that's just as 
unusable as high-end, brand-name workstations: 

Date: Wed, 10 Apr 91 08: 14: 16 EDT 
From: Steve Strassmann <Straz@media-lab.mit.edu> 
To: UNIX-HATERS 
Subject: the display from hell 

My HP 9000/835 console has two 19-inch color moni­
tors and some extremely expensive Turbo SRX graph­
ics hardware to drive them. You'd think that I could sim­
ply tell X Windows that it has two displays, the left one 
and the right one, but that would be unthinkably simple. 
After all , if toys like the Macintosh can do this , UNIX 
has to make it much more difficult, to prove how 
advanced it is. 
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So what I really have is two display devices, /dev/crt0 
and /dev/crt1 . No, sorry, I lied about that. 

You see, the Turbo SAX display has a graphics plane 
(with 24 bits per pixel) and an overlay plane (with 4 bits 
per pixel) . The overlay plane is for things like, well, win­
dow systems, which need things like cursors, and the 
graphics plane is to draw 3D graphics. So I really need 
four devices: 

/dev/crt0 
/dev/crt1 
/dev/ocrt0 
/dev/ocrt1 

the graphics plane of the right monitor 
the graphics plane of the left monitor 
the overlay plane of the right monitor 
the overlay plane of the left monitor 

No, sorry, I lied about that. 
/dev/ocrt0 only gives you three out of the four overlay 

bits. The fourth bit is reserved exclusively for the private 
use of federal emergency relief teams in case of a 
national outbreak of Pixel Rot. If you want to live dan­
gerously and under threat of FBI investigation, you can 
use /dev/o4crt0 and /dev/o4crt1 in order to really draw 
on the overlay planes. So, all you have to do is tell X 
Window to use these o4 overlays, and you can draw 
graphics on the graphics plane. 

No, sorry, I lied about that. 
X will not run in these 4-bit overlay planes. This is 

because I'm using Motif, which is so sophisticated it 
forces you to put a 1" thick border around each window 
in case your mouse is so worthless you can't hit any­
thing you aim at, so you need widgets designed from 
the same style manual as the runway at Moscow 
International Airport. My program has a browser that 
actually uses different colors to distinguish different 
kinds of nodes. Unlike an IBM PC Jr. , however, this 
workstation with $150,000 worth of 28-bits-per-pixel 
supercharged display hardware cannot display more 
than 16 colors at a time. If you're using the Motif self­
abuse kit, asking for the 17th color causes your pro­
gram to crash horribly. 

So, thinks I to myself cleverly, I shall run X Window 
on the graphics plane. This means X will not use the 
overlay planes, which have special hardware for cur­
sors. This also means I cannot use the super cool 3D 
graphics hardware either, because in order to draw a 
cube , I would have to "steal" the frame buffer from X, 
which is surly and uncooperative about that sort of 
thing . 

What it does give me, however, is a unique plea­
sure. The overlay plane is used for /dev/console, 
which means all console messages get printed in 10-
point Troglodyte Bold, superimposed in white over 
whatever else is on my screen, like for example, a 
demo that I may happen to be giving at the time. 
Every time anyone in the lab prints to the printer 
attached to my machine, or NFS wets its pants with a 
timeout, or some file server threatens to go down in 

only three hours for scheduled maintenance, another 
message comes onto my screen like a court reporter 
with Tourette's Syndrome. The usual X commands for 
refreshing the screen are helpless to remove this 
incontinence, because X has no access to the overlay 
planes. I had to write a program in C to be invoked 
from some xterm window that does nothing but wipe 
up after the mess on the overlay planes. 

My super 3D graphics, then, runs only on /dev/crt1 , 
and X Window runs only on /dev/crt0. Of course, this 
means I cannot move my mouse over to the 3D graph­
ics display, but as the HP technical support person said, 
"Why would you ever need to point to something that 
you've drawn in 3D?" 

Myth: X Is Device-Independent 
X is extremely device-dependent because all X graphics are 

specified in pixel coordinates. Graphics drawn on different 
resolution screens come our at different sizes, so you have to 
scale all the coordinates yourself if you want to draw at a cer­
tain size. Not all screens even have square pixels: Unless you 
don't mind rectangular squares and oval circles, you also 
have to adjust all coordinates according to the pixel aspect 
ratio. 

A cask as simple as filling and stroking shapes is quite 
complicated because of X's bizarre pixel-oriented imaging 
rules. When you fill a 10-by-10 square with 
XFillRectangle, it fills the 100 pixels you expect. But you 
get extra "bonus pixels" when you pass the same argu­
ments to XDrawRectangle, because it actually draws an 
11 x 11 square, hanging out one pixel below and to the 
right! If you find chis hard to believe, look it up in the X 
manual yourself: Volume I , Section 6.1.4. The manual 
patronizingly explains how easy it is to add 1 to the x and 
y position of the filled rectangle, while subtracting 1 from 
the width and height to compensate, so it fits neatly inside 
the outline. Then it points our char "in the case of arcs, 
however, chis is a much more difficult proposition (proba­
bly impossible in a portable fashion). " This means that 
portably filling and stroking an arbitrarily scaled arc with­
out overlapping or leaving gaps is an intractable problem 
when using the X Window System. Think about chat. You 
can't even draw a proper rectangle with a thick oucline, 
since the line width is specified in unscaled pixel units, so 
if your display has rectangular pixels, the vertical and hori­
zontal lines will have different thicknesses even though 
you scaled the rectangle corner coordinates to compensate 
for the aspect ratio. 

The color situation is a total flying circus. The X 
approach to device independence is to treat everything 
like a Micro VAX framebuffer on acid. A truly portable X 
application is required to ace like the persistent customer 
in Money Python's "Cheese Shop" sketch, or a grail seeker 
in "Money Python and the Holy Grail." Even the simplest 
applications must answer many difficult questions (see 
Figure 1). 
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BOOK EXCERPT 

Server: What is your Disp!.ay? 
Client: display = XOpenDisplay ( "unix : 0") ; 

Server: What is your Root? 
Client: root = 

RootWindow(display , DefaultScreen(display)); 

Server: And what is your Window? 
Client: win = XCreateSirrq;:,leWindow(display, 

root, 0 , 0, 256, 256, 1, 
BlackPixel(display,DefaultScreen(display)) , 
WhitePixel (display , DefaultScreen(display)); 

Server: Oh all right, you can go on. 
(Client passes) 

Server: What is your Disp!.ay? 
Client: display = XOpenDisplay ( "unix : 0 " ) ; 

Server: What is your Colormap? 
Client: cmap = Defaul t Colo:r:map (display, 

DefaultScreen(d isplay)); 

Server: And what is your favorite color? 
Client: favorite_color = 0; /* Black . * / 

/ * Whoops ! No, I mean : * / 

favorite_color BlackPixel(di splay, 
DefaultScreen(display)) ; 

Client: / * AAAYYYYEEEEE ! ! * / 
(client dumps core and falls into the chasm) 

Server: What is your disp!.ay? 
Client: display = XOpenDisplay ( "unix : 0 " ) ; 

Server: What is your visual? 
Client: struct XVisualinfo vinfo; 
if(XMatchVisualinfo(display,DefaultScreen 

(display), 
8, PseudoColor, &vinfo) != 0) 

visual= vinfo.visual ; 

Server: And what is the net speed velocity of an 
XConfigureWindow request? 
Client: /* Is that a SUbStructureRedirect.Mask or 

* a ResizeRedirectMask? 
*/ 

Server: What?! How am I supposed to know that? 
Aaaauuuggghhh!!!! 
(server dumps core and fal ls into rhe chasm) 

Figure 1. Just understanding the X server's questions can 
be a trying experience. 

On the Road to Nowhere 
X is just so stupid . Why do people use it? Beats us. Maybe 

it's because they don't have a choice. 
Nobody really wants to run X; what they do want is a way 

to run several applications at the same time using a large 
screen. If yo u want to run UNIX, it's either X or a dumb 
character-based terminal. 

Pick your poison. -<> 
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In Steps OpenStep 

T 
his April, che Solaris software community 
got co caste che first fruits of Sun's collabo­
ration with NeXT Computer Inc. The 
product: SunSofc's OpenStep Developer 

Starter Kit, a $3,995 box containing everything 
that Solaris developers need co get started writing 
their very first OpenStep program. 

Inside che Starter Kit are two CD-ROMs contain­
ing an object-oriented operating system that installs 
on almost any industry-standard computer 
equipped wich an Intel Corp. 486 or Pentium 
processor. It includes a working version of the 
UNIX operating system; a compiler for C, C++ and 
Objective-C (the OpenStep object-oriented lan­
guage of choice); a preliminary implementation of 
the OpenStep libraries; and a manual chat cells the 
programmer which parts of the API will be in the 
final OpenStep system and which are going away. 

NeXTers and developers who have experience 
with NeXT Computer's own object-oriented oper­
ating system will probably feel right at home with 
the OpenScep Starter Kit: The software is an exact 
copy of NeXT's NextStep 3.2 User ($795) and 
Developer ($2,995) packages. That's not terribly 
surprising. Sun's stated goal in teaming up with 
NeXT is co take the best pares of NeXT's object­
oriented development environment, work with 
NeXT co turn it into an industrywide standard 
called "OpenStep," and put an implementation of 
that standard in Sun's upcoming Distributed 
Object Environment. Since DOE 1.0 won't ship 
until early next year, che Starter Kit lets Sun's 
developers get a head start by getting started with 
NexcScep today. 

by SIMSON L. GARFINKEL , Senior Editor 
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If Sun deploys a 

NextStep workalike 

in DOE or future 

versions of Solaris, 

the OpenStep 

Starter Kit should 

steer you in the 

right direction. 
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"What Sun is doing is very smart," 
says Gregory Anderson, president of 
Anderson Financial Systems, which 
makes custom-built trading sys tems 
for some of Wall Street's largest com­
panies. "Sun is saying 'We 

second or third project char they see a 
significant speedup in their program­
mers' productivity, Anderson says. 

which kinds of NexrSrep's currenrly 
supported calls will be supported in 
rhe final OpenSrep environment, and 
which should be avoided. Generally 
speaking, functions char depend upon 

Helping to eliminate those surprises 
is rhe Starter Kit's short manual, enti-

intend to deploy something 
char is plug-compatible with 
NexrSrep. Here is the Intel ver- Join the DOE Beta Program 

NexrSrep's Mach kernel (such as 
Mach messaging or memory 
management) are our, as are 
parts of the API oriented 

sion. If you get familiar with 
how chis development environ-
ment works on Intel, you won't 
be surprised when OpenSrep 
goes on Solaris."' 

Ir's important for Sun to get its 
customers excited now, says 
Anderson, because object-orient-

S unSoft plans to start a beta release program 
this fall to give developers early access to 

the DOE beta release. People interested in join­
ing the beta program should contact Sun by 
electronic mail. The email add ress to use is 
doe-beta-request@sun.com. 

coward NeXT 's hardware (such 
as functions for sound, MIDI 
and three-dimensional anima­
tions with Pixar's RenderMan). 
By reading and rigorously fol­
lowing the advice given in the 
manual 's pages, programmers 
can be sure char the object-ori-

ed systems like NexrSrep have steep 
learning curves. "For a lot of compa­
nies, the first object-oriented project 
actually rakes longer, because you've 
actually got training costs." Ir's on ly 
after companies start building their 

rled "Developing OpenSrep 
Applications Using NexrSrep 3.2." In 
rhe absence of a finalized OpenSrep 
specification (which both companies 
promised to have ready by June 30, 
1994), the manual cells developers 

ented systems they develop today will 
easily port to DOE 1.0 when it final­
ly ships. 

So why does the OpenSrep Starter 
Kie cost $205 more than the identical 
software when purchased from NeXT? 

Backgrounding Jobs 

When Steve Jobs started NeXT Inc. , after being forced out of 
Apple Computer Inc. , his vision was to strike gold once 

again and create the third desktop computer that would be used 
in the business and educational worlds. A grandiose vision for 
some, perhaps , but probably not for Jobs, who had already 
inaugurated the microcomputer revolution by giving the world 
the Apple II , and then created "the computer for the rest of us" 
by overseeing the creation of the Apple Macintosh. The NeXT 
Cube was supposed to be the "next big thing": an interpersonal 
computer for the networked '80s. 

In the years following the Cube's 1988 introduction, Jobs had 
considerable trouble getting the rest of America to agree with 
him. Initially, he aimed the NeXTcube at the academic market, 
but the computer's black magnesium case, optical drive and 
68030-based processor were too expensive to compete with 
Macs and PCs and too slow to displace engineering worksta­
tions. At the time, the computer's most important quality-its 
object-oriented operating system-went largely ignored by the 
media and the computer industry at large. 

Because NeXT was wed to Motorola Inc. 's 68000-family 
processors, the company had to wait two years to overcome its 
speed problem. Yet even after the introduction of NeXTstations 
powered by the 25-MHz 68040, NeXT found that it couldn 't live 
down the reputation of selling computers that were slow and 
expensive. 

Adding to the company's problems was a classic chicken-and­
egg problem: Few people wanted to purchase the NeXT comput­
ers because there was little software available, and few develop­
ers wanted to write programs for the systems because so few of 
the computers had been sold . Over the following three years, 
NeXT hopped from market to market, hoping to gain a foothold . 
It tried desktop publishing, then government, then health care 
and finance. Through it all, the lack of mainstream productivity 

applications such as word processors and spreadsheets was a 
constant handicap. 

The one place where the dearth of shrink-wrapped applications 
wasn 't a deal killer, it turned out, was Wall Street, where NeXT's 
customers were using the computer's object-oriented applica­
tion framework to develop their own client/server systems. "You 
can't go to Egghead software and buy a shrink-wrapped package 
to run your investment house," said Jobs in countless presenta­
tions. Finally, NeXT had found its niche. 

But compan ies were hesitant to plunk down the money for 
NeXT's proprietary hardware. Finally, NeXT decided to bite the 
bullet. In May 1992, NeXT announced that it was following Sun 
and porting its workstation operating system to the so-called 
"industry-standard" Intel Corp./lBM PC architecture. Making the 
software available on the Intel platform, NeXT reasoned, would 
make people less fearful of purchasing the black hardware. 

From the beg inning , NeXT planned to support both the 
Motorola and Intel architectures. For example, NeXT modified its 
operating system so that executable code for both Motorola and 
Intel processors could be included in a single executable file. 
Li kewise, engineers modified NeXT's UNIX file system so that 
hard disks could be freely moved back and forth between 
Motorola- and Intel-based systems. 

But hardware sales remained moribund. In January 1993, 
Jobs decided to shut down NeXT's factory and make NeXT a 
software-only company. The date for the shutdown was set for 
May 1994, when the NextStep for Intel Processors was to be 
formally released at the company's trade show. But within a 
month, the news had leaked to the press, forcing Job's hand. 
With the public acknowledgment that the hardware line was 
doomed, hardware sales were sure to drop like a stone. Three 
months before the Intel product was ready, Steve Jobs aban­
doned his black workstations and fired half the company. 
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Because "you get the manual!" quips 
Jim Green, SunSoft's director of object 
products. 

On a more serious note, Green says, 
"I think that the difference in pricing 
is an artifact" of bundling the software 
together and looking for a convention­
al price point. Indeed, until the differ­
ences between the NeXT and Sun 
prices were brought to Green's atten­
tion, he had been under the impres­
sion that both companies were charg­
ing the same price for the same prod­
uct. "We're within 10%. In fact, we are 
within 5% or so, so it is essentially the 
same," he says. 

The minor confusion over the Starter 
Kit's pricing is indicative of the hectic 
pace with which Sun is incorporating 
NeXT's technology into the Solaris 
environment. Everything is in a topsy­
turvy state. For example, even though 
Bud Tribble, SunSoft's vice president 
for object products, outlined the 
Solaris road map in his address at the 
Solaris Developer's Conference in 
April, the company has not made fun­
damental decisions about which part 
of the NextStep operating system will 
be included in the OpenStep system it 
plans co have on the market in less 
than 12 months. 

Likewise, says Green, "We have not 
determined packaging, pricing ... or 
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OpenStep's Timeline 

February: NeXT discontinues hardware 
June: NextStep 3.1 for Intel Processors released 
August: NextStep Portable Distributed Objects released 
September: NeXT and Sun announce OpenStep 

Steve Jobs starts NeXT; 
leaves Apple. NeXT announces the NeXTstation. 

1985 1988 
NeXT announces 
the NeXTcube . 

NeXT announces intention to 
port to Intel hardware . 

April: SunSott and NeXT release "OpenStep Developer Starter Kit" 
June: Sun and NeXT promise to publish OpenStep spec by the 30th 

bundling options" for the DOE sys­
tem. Another question that has yet 
to be answered is whether Sun will 
bundle DOE into Solaris or sell the 
object-based system as an option. 
"What we do know is that we will be 
producing a product called DOE 1.0, 
[and] we will find some way of getting 
it to the customers." More important, 
Sun also has a clear idea of who 
DOE's target customers are likely to 
be: organizations with active in-house 
development efforts that are building 
large-scale distributed applications, a 
market that NeXT took four years to 
discover (see "Backgrounding Jobs"). 

Sun won't use DOE to replace its 
plans for a Common Desktop Envir­
onment (COE), says Green. Instead, 
Solaris will offer developers both envi­
ronments. COE will remain the envi­
ronment of choice for companies 
engaged in mulciplatform develop­
ment, whereas DOE will let developers 
exploit the object-oriented paradigm. 

But the stakes for DOE could be 
much higher than merely the future of 
in-house software development. If 
DOE becomes popular, it could pave 
the way toward fundamental changes 
in the way that almost every UNIX 
application is designed and developed. 

D OE, a Dear? 
With NextStep's Interface Builder, developers can build graphical user interfaces 
simply by drawing lines to connect objects. Interface Builder, or something like it, 
will almost certainly be part of DOE 1.0 when it ships early next year. 

With DOE, Sun is taking the 
object-oriented frosting from NeXT's 
embattled NextStep operating system 
and bringing it to another operating 
system char has also been less than 
enthusiastically received: Solaris 2.X. 
Nevertheless, Sun is sure that by the 
time DOE is available in early 1995, 
Solaris will be widely accepted by Sun's 
customer base. 
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Sources close to Sun say that the job 
of porting NeXT's Application Kit 
from NeXT's Mach-based Berkeley 4.3 
UNIX system is going much easier 
than had been anticipated. Already, 
Jim Green is putting together a beta 
release program for developers who 
want to get early access to the software 
(see Join the DOE Beta Program). 

According to SunSoft's Tribble, DOE 
will ship with a distributed object de­
bugger, a visual application builder and 
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more than 200 snap-together objects 
chat developers can use for building 
their own custom applications. 

It's these objects that are at the heart 
of the DO E's strategy. 

According to Gregory 
Anderson, the biggest difference 
between NextStep/OpenStep and 
other development environments 
is the abiliry to write code that 
makes decisions at runtime based 
on the dynamic configuration of 
the application. NextStep gets 
this power from Objective-C, and 
from the tight integration 
between the Objective-C lan­
guage and the NeXT Application 
Kit. Because messages are 
resolved at runtime (using a mechanism 
that is analogous to C++'s "virtual" 
functions), it is easier to eliminate 
dependencies among different parts of 
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an application program. With Next­
Step, for example, a user interface 
designer can change a push-button to a 
slider, or put a text field into a scroller, 

A $205 Manual for Free 

S ave your cash and get your own copy of the 
Guide to Writing OpenStep applications with 

NextStep through NeXT's "NeXTanswers " 
service. To use NeXTanswers, send email to 
nextanswers@next.com with the subject: line 
of "Help." Once you get instructions, request 
documents 1566_0penStep_and_Solaris.ps , 
1567 _OpenStep_Portability.rtfd or 1568_ 
OpenStep_and_Solaris_Plain_ Text. 

without changing a single line of code 
in the application program. 

"We've actually identified two sav­
ings," says Anderson. "One is in the 

Parts of OpenStep Desktop 
As of press time, Sun had yet to formalize the individual parts of DOE 1.0. It will 

probably be based on the following Sun and NeXT technologies: 

Application Kit 
This kit forms the basis of NextStep's object-oriented framework. It includes 

Objective-C classes that allow programs to create user interface objects such as win­
dows, scrollers and buttons, communicate with the window manager, and manipulate 
the pasteboard. 

Database Kit 
This kit gives OpenStep programs a single object-oriented framework for accessing 

information stored in many different kinds of database systems. 

Display Postscript 
OpenStep will use Adobe's Display Postscript (already a part of Solaris) as a device­

independent imaging model for both displaying information on the screen and printing. 

OMG CORSA 
DOE 1.0 will use the Object Management Group's Common Object Request Broker 

Architecture as a means of communicating between object-oriented applications run­
ning on one, two or more computers. 

Objective-C 
Currently, OpenStep's language of choice is Objective-C, an object-oriented version 

of the C programming language that includes a dynamic runtime system and a rich 
class library, although work is under way to allow the Objective-C objects to be called 
from C++. 

Unlike Ctt, Objective-C allows dynamic loading of classes, allows messages to be 
sent to class objects themselves (in addition to merely sending objects to instances of 
classes) , and allows messages to be dynamically created and sent at runtime. 
NextStep currently uses Version 2.2 of the Free Software Foundation's GNU C 
Compiler for C, C++ and Objective-C. 
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amount of time to get the project 
done. The other is chat our training 
times have dropped dramatically­
from three months to a month. The 

programmers don't need as 
much application-specific 
knowledge in order to get 
productive work done," because 
the object-oriented design does 
a better job of compartmental­
ization. 

These advantages can help 
out third-parry software develop­
ers as well. Many applications 
currently for sale on the NextStep 
platform were developed by two 
or three people in six months or 
less. Developers create these pro-

grams by creating their own object 
libraries, then tying these libraries 
together with the objects that are 
provided as part of the NextStep envi­
ronment. 

Many commercially available pro­
grams for NextStep come with docu­
mented application program inter­
faces (APls) that let the customer use 
them as the basis for their own in­
house programs. For example, Mesa, 
a NextStep spreadsheet sold by 
Athena Design in Brookline, MA, 
comes with an object library that has 
been used as the basis for real-time 
stockmarket feeds and sophisticated 
financial analysis packages, which are 
incorporated into the Mesa spread­
sheet through an object-oriented 
Addln feature. 

Ocher companies in the NextStep 
marketplace sell standalone object 
libraries. New York-based Objective 
Technologies Inc. sells four different 
"palettes" ofNextStep objects chat 
plug into NeXT's Interface Builder. 
One of the palettes is SmartFields 
Palette, which gives developers validat­
ed input fields; another is Graph 
Palette, which lets developers drag and 
drop a sophisticated PostScript-pro­
ducing graph object right into their 
own applications. 

Nearly every NextStep developer 
contacted for this article was eager to 
port applications from NextStep to 
Solaris as soon as DOE is available, 
meaning chat there will probably be a 
large number of object kits and object­
oriented application programs ship-
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ping within a few weeks of DOE I .O's 
initial release. 

"We are very interested and we 
think chat it is going to be a very big 
market, " says Eric Bergson, managing 
director for Objective Technology, a 
New York-based firm that sells appli­
cations and object libraries for 
NextStep. "Our expectation is that 
the marketplace is going to be similar 
to NeXT 's current market: large-scale, 
mission-critical application develop­
ment and custom sofrware. I chink 
that our whole product line will be 
applicable. " 

Customers are also pleased with the 
OpenStep direction . That's because, 
despite the fact that it is relatively 
easy to develop a NextStep applica­
tion, NeXT could never claim more 
than a few dozen shipping applica­
tions at any time: the number of 
computers sold simply could not sup­
port a large third-party market. 
Solaris, on the other hand, will still 
be able to run DOE programs, 
Common Desktop Environment 
(CDE) programs and Windows pro­
grams (with Wabi). 

"The advantage of OpenStep will 
be to have all of these off-the-shelf 
applications that you can buy and be 
able to run on the same computer as 
the custom apps you build yourself," 
says John Bruns, vice president of 
technology at NationsBanc-CRT in 
Chicago, a NextStep customer. "I 
think that it is absolutely the right 
way to go." 

Currently, though, Bruns is just 
watching, since NationsBanc has 
Hewlett-Packard Co. workstations but 
no Suns. "At HP, they are holding their 
breath right now and saying chat chis is 
a bigger job than Sun and NeXT 
chink," says Bruns. "If Sun actually has 
it, and HP doesn't, HP is putting itself 
at a big disadvantage. There are very 
few things that would cause us to jump 
ship and go with Sun, but if [DOE] is 
something chat we could [use] to meet 
our business needs ... I'm not sure that 
we would give up our HP stuff, but all 
of a sudden we might become 'open,' 
and then they would be fighting for 
their contracts." 

Indeed, chat's just what Sun is hop­

ing for. -

The American Way 
Our available rental inventory of $200 million didn't happen overnight. 

Since 1984, we've built our reputation as the computer 

rental specialist on a strong foundation of customer support. 

We have the workstations and peripherals you need today, so call us for 

your next Sun® rental. Discover why leading businesses 

consistently rely on "The American Way". 

. 800-672-7368 

AAMERICAN COMPUTER RENTA L, INC . 

♦ 

A DECADE O F BUS IN ESS COMPUTER SOLUTIONS, 1984· 1994. 

Sun and the Sun logo, are trademarks or registered trademarks of Sun Microsystems, Inc. 
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In The Works 
SEPTEMBER 

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

BONUS DISTRIBUTION: UNIX Expo, New York 

OCTOBER 
The Network Organizers: Terminal & 
Communication Servers 

Whether network planners are cleaning up a wiring plant, sharing peripher­
als, segmenting a network, or providing remote access, they need to keep 
the plan simple and the workstations and terminal accessible. 

NOVEMBER 
SPARCalikes and Solaris on XB6 

In an already lackluster market, the advent of Intel-based Solaris may be 
the last straw for many SPARCalike vendors. But some are taking an if­
you-can't-beat-em attitude and announcing 486 and Pentium systems that 
offer appealing price/performance. 

BONUS DISTRIBUTION: Comdex/Fall, Las Vegas 
SURVEY: Solaris on Intel Systems 

SUNEXPERT Magazine/July 1994 57 



NEW 
PRODUCTS 

AVS Shows Express 
Advanced Visual Systems (AVS) has 

announced AVS/Express, a multiplat­
for m ap plication development envi­
ro nment for coding technical applica­
ti ons. AVS/Express combines aspects 

of AVS' graphics technology with vari ­
ous applica tion development too ls. 
T he latter in clude, fo r exampl e, a 
Ne two rk Edi tor, which di splays an 
application's structure in a flow chart 

to give developers qu ick insigh t into 
the various components of the applica­
ti o n. AVS/Ex press also co n tai ns 
libraries of objects for user interfaces, 
graphi cs , imaging and visuali zation 
fu nctions. 

In additio n, the p roduct co ntains 
various kits that can be used to pro­
duce applications or application proro­
rypes rapidly. Some of the ki ts offered 
cover data visualization, imaging and 
graphics display. AVS/Express is avail­
able on Sun wo rks tations, as well as 
sys tems fro m Di gi ta l E qu ip ment 
Co rp ., H ewlett- Packard Co., IB M 
Co rp . and S ili co n G ra ph ics In c. 
Pricing begins at $ 18,000. 

Advanced Visual Systems Inc. 
300 Fifth Ave. 
Waltham, MA 02 154 
Circle 10 1 

CNT Provides 
SCSI-Mainframe Link 

H ave a client/server architecture but 
want to take advantage of the main­
fra m e and i ts sto rage p er iph era ls? 
Computer Network Technology may 
have an answer. T he co mpany h as 
announced a version of its Channelink 

E&S Unwraps CDRS 6 
T he Design Software Group of graphics 

technology vendor Evans & Sutherland 
h as in t roduced Ve rsion 6 of its C on­
ceptual D esign and Rendering Software 
(CDRS) . T his is a modeling program 
chat is particularly useful co designers 
because it produces representations of 
obj ects ch at are not only graphically 
appealing but also mathemati cally cor­

product that connects SCSI devices 
with ma in frame tape systems. The 
C han nelink SCS I Gateway accepts 
commands and data from a SCSI host 
then co n ve rt s th em to C h an n el 
Command Words (CCWs) consistent 
wi th IBM Model 3480/3490 tape dri­
ves. The product then presents these 
CCWs to the IBM tape controller via 
the company's FIPS-60 channel. Data 
and instructions can come back the 
other way via the sa me p rocess in 
reverse. 

Pr icin g o n the C h annelink SCS I 
gateway begins at $35,500 for a single 
SCS I chan nel to a sin gle F IPS-6 0 
channel gateway configuration. 

Computer Network 
Technology Corp. 
605 N. Highway 169, Sui te 800 
M inneapolis, MN 5544 1 
Circle 102 

Auspex Shows 
Seven Models 

In what amounts to a major overhaul 
of its product line, Auspex Systems has 
introduced seven new UNIX network 
fi le servers. Like the company's other 
pro duc ts, t h e NS 7000 Ne tSe rve r 
machines provide increased NFS file-

rect, or, as the company puts it, "surfaces 
remain attached and continuous as a form is cre­
ated and modified." Translated, chis means chat 
C DRS can import data from or export ic co a 
variety of CAD systems chat link, in turn, direct­
ly co manufacturing facilities. 

user can add texture co an object. Pricing begins 
at $ 18,000. 

T he new version of CDRS extends users' con­
trol over complex curves and surfaces . Ir also 
offers bump-mapping, a process by which the 

Evans & Sutherland Computer Corp. 
D esign Software Group 
580 Arapeen Drive 
Sale Lake City, UT 84 108 
Circle 100 
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server performance within networks . 
The 7000s, however, provide a num­
ber of new features . All, for instance, 
have offloaded networking tasks to a 
dual-CPU SPARC-based network pro­
cessor board . Each also has a hyper­
SPARC host processor. 

In addition, the NS 7000s provide 
new entry- level and high-end points 
for the l ine . At the low end, they 
include the NS 700 Series 200, with 
three machines, ran ging in capacity 
from 1.75 GB to 61 GB of disk stor­
age. The 200 machines can support up 
to 12 Ethernet and up to four FDDI 
or MLT connections. 

Pricing on the entry-level systems 
begins with Model 200, with a price of 
"under $65,000." T he Model 210 pro­
vides the base unit and one expansion 
cabinet at $73,000. The Model 220 
has a base unit and two expansion cabi­
nets at $80,000. System software for 
the 200 series is an addi tional $15,000. 

T here are four models in the high­
end 500 series. The series supports six 
to 24 Etherne ts, 64 to 640 MB of 
cache memory, one to 60 SCSI drives 
and has a disk capacity of 3 to 180 

NEW PRODUCTS 

GB. The base Model 500 is $115,000; 
the Model 502 comes with a base unit 
and redundant power supplies for 
$140,00; the Model 510 comes with 
the base unit and one expansion cabi­
net for $145,000; and the Model 512 
has a base and expansion cabinet with 
redundant power supplies for 
$190,000. System software is $27,500. 

Auspex Systems 
5200 Great America Parkway 
Santa Clara, CA 95054 
Circle 103 

HP/SSS 
Wmdowing Terminal 
Hewlett-Packard Co. and Structured 

Software Solutions (SSSI) have jointly 
announced the HP 700/70 windowing 
terminal. T he ANSI product combines 
features of traditional ASCII terminals 
with those of more expensive window­
ing displays. It is compatible with both 
ASCII applications and those written 
for Alpha Windows terminals. (Alpha 
Windows terminals are displays that 
conform to the Alpha standard devel­
oped by character terminal vendors to 
bring wi ndowi ng to their products.) 

RAID SUBSYSTEM FROM UNI SOLUTION, INC. 

Uni Solution has designed an exceptionally modular, flexible and expandable RAID 
subsystem. You can change components by simply snapping in devices, fans and power 
supplies without ever having to power down the system. 

• Formatted storage capacity from 7 GB to 252 GB (using only one SCSI target ID) 

• Hot Swap ("Replace Under Power") Capabilities, Supports Hot and Warm Spares 
• Up to 32 MB of read and write DATA cache for maximum performance 
• Driverless RAID (no CPU overhead), Supports RAID levels 0, 3 and 5 
• Hot Swap Power Supplies with power sharing and Removable Fans 
* Multi-platforms: Sun, DEC, HP, IBM, SGI, and PC (DOS, OS/2, NT, Novell) 

DTK SP ARC WORKSTATION DISK STORAGE 

The machines come bundled with 
SSSI's FacetTerm windowing software. 
It connects to Sun workstations and 
servers, as well as other UNIX systems, 
via serial line. It comes with a 14-inch 
monochrome display, a keyboard, a 
user's manual and a power cord. There 
is also an optional mouse. Pricing 
begins at $499. 

Structured Software Solutions Inc. 
4031 W. Plano Parkway, Suite 205 
Plano, TX 75093 
Circle 104 

LOOX for Graphics 
LOOX Software has introduced 

Version 2.1 of its LOOX graphics 
development tool. LOOX, which was 
a n nounced in January, is a GU I 

Uni Solution distributes DTK. SP ARC workstations. From 
SPARC Classic to SPARC 10 (Model 40, 51, 61,512 and 
514), we offer one of the best and affordable hardware 
platform in the market today. All systems come with a full 
one year warranty. 

With formatted capacity ranging from 1 to 4 Gigabytes, we 
provide a fast, reliable, and affordable storage solutions for 
your workstations. We also provide custom disk enclosures 
( desktop, tower, rackmount) to meet your requirements and 
complement your existing systems. 

For All Your Workstation & Storage Needs 

i,t~ltfmi ..... HardJ)nveif••., ,,.,,,,,,:,, 

1;11ri ::: 
SmnBM~Y~ t• 

tCtfRQMffiWit 

Phone: 713/552-0505 
Fax: 713/552-0550 

➔ Toll Free Support 
➔ 30 Day Money Back Guarantee 
➔ Call for Current Pricing 

Uni Solution, Inc. l-800-552-4 UNI 

Circle No. 28 on Inquiry Card 



development tool kit chat produces 
easy-to-use and understand interfaces 
that run on top of Motif and X 
Window System environments. How­
ever, the company says chat LOOX 
goes beyond traditional GUI builders 
in chat it also supports interactive ani­
mated graphics. With it, developers 
can draw or import diagrams, pictures, 
graphics, etc., which then become 
active parts of an application. 

There are two parts to LOOX. First is 
LOOXMaker, which is an interactive 
graphics editor and vector-based draw­
ing program . It comes with its own 
library of graphics objects and supports 
scanned images and objects from ocher 
sources. The second part of the prod­
uct is LOOX!ib, a vector-based C func­
tion library with 200-plus functions . 

LOOX Version 2.1 features enhance­
ments such as a Component Editor, 
which allows users to create portable 
graphics components. It also has a 
variety of sample and demonstration 
programs to help programmers devel­
op their own applications. 

LOOX supports OSF/Mocif on 
SunOS 4.1 or Solaris 2.3. Pricing 
begins at $9,950. 

LOOX Software Inc. 
151 S. Bernardo Ave., Suite 45 
Sunnyvale, CA 94086 
Circle 105 

Maplnfo Enhanced 
Maplnfo, the geographic informa­

tion system (GIS) and database prod­
uct, has been significancly enhanced 
and re-released by its creator, Maplnfo. 

. '~J. 
I, 

,.,11,.l',,.oidu\l)I 

• 

Version 3.0 contains several new data­
visualization features such as su pport 
for raster images underlying the prod­
uct's vector-based maps and enhance-

60 
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ments for "chemic maps," chat is, maps 
that represent associations among mul­
tiple variables. In addition , Version 3.0 
has new polygon operations and a vari­
ety of new editing functions. 

One of Maplnfo's traditional 
strengths is that it is not just a GIS 
product ; it also provides links to 
RDBMSs. Version 3 .0 carries that 
theme further with an SQL Dacalink 
chat connects Oracle and Sybase data­
bases. 

Maplnfo also has a new language­
MapBasic 3.0. With MapBasic, ISVs 
and ocher developers can construct 
customized maps for unique applica­
tions or for resale into vertical markets. 

Pricing on Maplnfo for UNIX begins 
at $2,495. MapBasic sells for $1,595, 
and SQL DataLink costs $1,195. 

Maplnfo Corp. 
1 Global View 
Troy, NY 12180-8399 
Circle 106 

Graphical 
Multiprocessor language 

A graphical programming environ­
ment for multiprocessor and distrib­
uted systems has been introduced by 
Dynetics. Called DataFlo MP, the 
product allows users to create applica­
tions by connecting icons to build up 
a block diagram. DataFlo comes with 
a library of more than 250 icons, per­
forming signal processing and data 
processing tasks. 

Users can add their own functions 
and icons to the library by simply 
writing chem in C. The product also 
supports self-documentation and rapid 
debugging. DataFlo is available on 
Solaris as well as ocher UNIX systems. 
Pricing begins at $4,800 for a single­
seat license. 

Dynetics Inc. 
P.O. Drawer B 
Huntsville, AL 35814-5050 
Circle 107 

Secure Database Tool 
A tool chat identifies security vulner­

abilities and secures database pass­
words has been introduced by 
BrainTree Technology. The company 
says the product, called SQL< >Secure, 
defines and implements a database 
security policy. Its components include 
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the Password Client, which allows a 
user to change his or her own pass­
word. It also checks passwords for 
"guessabilicy" and rejects those it 
deems too simple. 

There is also a Password Server chat 
controls password verification and 
changes. It communicates with the 
Password Client to determine whether 
proposed passwords are too short, 
match old passwords, match user 
names and so on. Finally, there is a 
Password Checker, which scans exist­
ing passwords for those that might be 
insecure or illegally changed. 

SQL< >Secure is available on UNIX 
and Open VMS systems servers and 
both UNIX and Windows clients. 
Pricing begins at $7,500. 

Brain Tree Technology Inc. 
62 Accord Park Drive 
Norwell, MA 02061-1606 
Circle 108 

Graphics Data Debugger 
CST Images has introduced a tool 

chat allows developers to embed pro­
grams with debugging tools and dis­
play the results on remote Xl 1 

graphics displays . Call ed the Data 
Debugging Toolset (DDT), the prod­
uct provides a series of nongraphic, 
logic-based debugging controls chat 
can be inserted into C and FOR­
TRAN code at key points to view data 
or check for algorithm verification. 
These routines then generate Xl 1 dis­
plays with which the user or developer 
can view program data results on a 
SPARC-based host or an X terminal 
driven by such a host. 

The company says chat DDT has 
been developed to analyze applications 
in such areas as data processing, signal 
processing, data acquisition and other 
scientific and technical areas. It works 



with so urce-level debuggers. Prices 
begin at $499 per library. 

CST Images 
5055 Viewridge Ave. 
San Diego, CA 92123 
Circle 109 

Controlling RAID 
The RUAC iX is RaidTec's host­

independent SCSI RAID controller. 
The controller supports disk striping, 
mirroring, mirroring with striping, 
three-channel striping with parity and 
five-channel striping with parity 
modes. It is packaged in a desktop or 
rack-mount enclosure. 

RUAC iX supports most systems that 
have a SCSI or SCSI II interface, 
including Intel Corp.-based computers, 
Apple Computer Inc. Macintoshes, 
IBM Corp. RS/6000s, Sun SPARCs, 
Hewlett-Packard Co. HP 9000s and 
more. Operating systems supported 
include Novell Inc. NetWare, UNIX 
SVR4, IBM Corp. AIX, Sun Solaris 
and others. 

The unit provides six SCSI channels, 
one to the host and five to the drives. 
Each drive channel can support up to 

SBus · VMfbus (9U) · VMfbus (6U) 
VMfbus 
■ CoALM-Async 
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seven drives, meaning a maximum of 
35 drives may be attached to one con­
troller. The price is $2,795. 

RaidTec Corp. 
105 Hembree Park Drive, Suite C 
Roswell, GA 30076 
Circle 110 

LCD Projection Panels 
Two LCD projection panels have 

been introduced by In Focus Systems. 
The Pane!Book 750 and the Power­
View 950 connect to a workstation 
and disp lay 1,024-by-768 images 

on a screen. The company says that 
the two models can be used in such 
applications as business presentations 
and training. 

The PowerView uses a 10.4-inch 
active-matrix LCD to project more 
than 1.4 million colors simultaneously 
with 1,024-by-768 resolution. It has 
built-in video compatibility with 
NTSC, PAL and SECAM. It weighs 
six pounds and measures 13 by 2 by 
15 inches. Pricing is $13,999. 

The Pane!Book 750, meanwhile , 
weighs 5½ pounds and measures 9½ by 
2 by 11 ½ inches. It can display 24,000 
colors at 1,024-by-768 resolution. The 
company says the product would fit 
into a briefcase. Pricing begins at 
$7,499. 

In Focus Systems Inc. 
7770 SW Mohawk St. 
Tualatin, OR 97062 
Circle 111 

Client/Server 
Backup Software 

Advanced Software Concepts has 
released NetArchive-Distributed 
Network Backup, an enterprisewide 
backup and recovery system using dis­
tributed client/server technology. 
Ne tArchive-DNB allows data to be 
securely backed up from any or all 

HOW EASILY CAN 
SOMEONE GAIN 
ACCESS TO YOUR 
SYSTEM WITHOUT 
AUTHORIZATION? 
CAN YOU: 

16 Serial and 1 Parallel 
■ CoSLM-Sync/Async 

16 Serial and 1 Parallel 

SBus 
■ CoALM·S4 

4 Serial Ports 
■ CoALM·S8 

B Serial Ports 
■ CoALM·SBP 

B Serial and 1 Parallel 
■ CoALM-S16P 

16 Serial and 1 Parallel 
■ CoPOP-1 

1 Parallel Printer Port 

No matter which Sun, 

Solbourne, Axil, force or 

compatible workstation, 

server or SPARCstation 

you are using, CoSystems 

has the answer lor your 

Serial & Parallel port 

expansion needs. 

Set an automatic profile expiration date? 
Require regular password changes? 
Prevent the re-use of old passwords? 
Control the time and location for all user logins? 
Keep a detailed audit log of all account changes? 
Keep a log of all valid and invalid login attempts? 
Force password changes after a security breach? 

If the answer to any of these questions 
is 'no', then you need GUARDIAN, 
the account and access control system 
with a proven world-wide reputation 
for enhancing Unix system security. 

■ CoPIO 
2 Bi-Directional Parallel Ports 

GSystems 
CoSystems, Inc. 

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

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

Circle No. 9 on Inquiry Card 

DataLynx, Inc., 6659 Convoy Ct. 
San Diego, CA 92111 

Le Software Man, P.O. Box 545 
London, N7 8DF, U.K. 

(619)-560-8112 
Fax: (619)-560-8114 
(071)-354-8414 
Fax: (071)-226-2015 
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computers within a network and 
stored in one central storage device or 
server devices distr ibuted thro ughout 
the network. A Motif-based user inter­
face or command line provides for easy 
recovery of data. 

NetArchive-Storage Vau lt Manager 
license. 

standard Sun monitors. The TiGriX 
LCD supports the Sharp TFT color 
active matrix flat-pa nel display at a res­
olution of 1,024-by-768. In terms of 
vector performance, the mach ines 
offer 1.6 mi ll ion vectors per second in 
2D mode and 440,000 vectors per sec­
ond in 3D mode. Pricing begins at 
$2,250. 

Advanced Software Concepts 
2430 Vineya rd Ave., Suite 101 
Escondido, CA 92029 
Circle 112 

Backup files are directed to storage 
devices that are managed by 
NetArchive-Storage Vau lt Manager 
software. Backups can run manually or 
automatically. Auto backups are man­
aged through configuration files and 
modified by a network administrator. 
DNB m ay be integrated with 
NetArchive DHSM, a distributed hier­
arch ical storage management system. 

TGX-based 
Accelerator Boards 

NetArchive products are available for 
SunOS 4.1.X, Solaris 2.3, HP-UX 9.0 
and Domain/OS SRl0.4. 

Vigra has introduced a set of SBus 
boards that provide fast windowi ng 
and accelerate 2D/3D vector rendering 
for Sun and SPARCalike workstations. 
The TiGriX and T iGriX LCD SBus 
boards are single-slot SBus fra me 
buffers that support 8-bit color graph­
ics. Both are based on the Turbo GX 
processor from Sun. 

Vigra Inc. 
6044A Cornerstone Court 
San Diego, CA 92121 
Circle 11 3 

TCP/IP for Windows 
WRQ has entered the TCP/IP fo r 

W indows market with a cooperative 
virt ual device d rive rs/dynamic link 
libraries implementation of a TCP/IP 
stack. WRQ's new Reflection Network 
Series for W indows includes a set of 

The price is $2,000 for a single client 
license, plus $3,000 fo r a mi ni mum 

T he machines support reso lut io ns 
from 1,024-by-768 to l ,920-by-
1,080, and they can switch select non-

Upgrades, Enhancements, Additions ... 

• Artecon has announced a 48-volt version of its Sphinx 
rack-mount enclosure. Sphinx can hold a SPARCstation 
and more than 12 GB of disk. The 48-volt version is 
meant for central office environments. Artecon Inc. , P.O. 
Box 9000, Carlsbad, CA 92018-9000. Circle 114 

• Cadre has added support for object-oriented program­
ming to its ObjectTeam and Teamwork tool suites. Cadre 
Technologies Inc., 222 Richmond St. , Providence, RI 
02903. Circle 115 

• Megatek has a new release of software for its Esprix 
graphics accelerator for the Sun. The Esprix board is an 8-
bit graphics accelerator capable of drawing 1 million vec­
tors per second. The software release makes it compatible 
with Solaris 2.3 and OpenWindows 3.3. Megatek Corp., 
16868 Via Del Campo Court, San Diego, CA 92127-
1714. Circle 116 

• Version 2.0 of its SCSI Bus Management Tool (SBMT) 
is now available from Andataco. SBMT is a utility that 
allows SPARC workstation users to install, configure and 
analyze storage systems on their computers. The new ver­
sion supports Solaris 2.0 and Motif. Anda taco, 10149 
Mesa Rim Road, San Diego, CA 92121. Circle 117 

• Intelligent Light has introduced Version 4 . 1 of 
Fieldview, a post-processor for Computation Fluid 
Dynamics. This new version of the industrially oriented 
data visualization and modeling tool features a number of 
flow codes, including FIDAP, Fluent, Rampant, Flow-3D, 
CFDS Flow3D, Visisun, Phoenics, CFD-200 and NASA's 
PLOT3D. Intelligent Light, 1099 Wall St. West, Suite 
387, Lyndhurst, NJ 07071. Circle 118 

• Sun aftermarket supplier Falcon Systems has released its 
1994-95 catalog. The offerings include disk and tape 

drives, RAID devices, printers, plotters, disk arrays, SBus 
controllers and workstations. Falcon Systems Inc., 1417 W 
North Market Blvd., Sacramento, CA 95834. Circle 119 

• Motif widget vendor KL Group has brought out a 
Japanese version of its XRT/3d graph product for Motif. 
XRT/3d is a Motif widget that allows developers to embed 
3D graphics into X Window System applications. The 
Japanese version will include Kanji font support and 
Japanese documentation. KL Group Inc. , 260 King St. 
East, Third Floor, Toronto, Ontario, Canada M5A 1 K3. 
Circle 120 

• The GXTRA SBus graphics accelerator and 
GXTRAstation SBus terminals from Tech-Source are now 
Solaris 2.3-compatible. The GXTRA accelerator is a graph­
ics card that customers can use to add a second monitor to 
their workstations. The GXTRAstation is a complete mon­
itor, keyboard combination-in effect an X terminal-that is 
driven by the Sun's SBus instead of its Ethernet connec­
tion. Tech-Source Inc. , 442 S. North Lake Blvd., 
Altamonte Springs, FL 32701. Circle 121 

• Integrix has upgraded its SPARCstation 10-compatible 
SPARCalike to a SPARCstation 20-compatible system. 
The SWl0+ comes with a 50-MHz processor, four SBus 
slots, two MBus slots and up to 512 MB of RAM. Integrix 
Inc., 1200 Lawrence Drive, Suite 150, Newbury Park, CA 
91320-1316. Circle 122 

• Version 2 of IN3, a voice command system for Suns 
and compatibles, is now available from Command Corp. 
IN3 is a speech-origination engine for SPARCstations. The 
new version features a macro capability that allows users to 
interspace window navigation functions , pointer moves 
and keystrokes in a string to be executed when a command 
is recognized. Command Corp. Inc., 3761 Venture Drive, 
P.O. Box 956099, Duluth, GA 30136-5598. Circle 123 
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tools for network configuration and 
management, drag-and-drop FTP 
client and server, comprehensive statis­
tics reporting, LPR/LPD for printing 
and SNMP MIB II support. 

Cooperative d esign usin g virtual 
device drivers codes runs at Ring O to 
control interrupts and scheduling to 
maximize throughput. The dynamic 
link libraries code running at Ring 3 
cakes advantage of the CPU's memory 
access authentication process, maximiz­
ing system reliability. The price is $249. 

Walker Richer & Quinn Inc. 
1500 Dexter Ave. 
Seatcle, WA 98109 
Circle 124 

Tatung SPARCalike 
Tatung Science & Technology has 

introduced a new SPARCalike, the 
micro COMPstation II-385. Based on 
the 85-MHz microSPARC II, the 
workstation is said to be a SPARC­
station 5-compatible. It is raced at 64 
SPARCint92 and 54.68 SPECfp92. 

An entry-level version of the work­
station includes an SVGA/CG3 frame 
buffer, a 14-inch color moniror, 16 
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MB of memory, three SBus expansion 
sloes, 520 MB of hard disk and Solaris 
1.1. lB, with Solaris 2.3 as an option 
when it becomes available from 
SunSofc. Pricing begins at $4,570. 

Tatung Science & Technology Inc. 
1840 McCarthy Blvd. 
Milpitas, CA 95035 
Circle 125 

Lachman 
Manages Storage 

Lach man Techno logies has 
announced its Open Storage Manager 
(OSM) line of hierarchical storage 
management products. OSM supports 
SunOS 4.1.3 and is a true client/server 
HSM technology chat preserves stan­
dard file system media formats. Open 

Storage Manager provides full HSM 
functionality with support for optical 
disk and magnetic rape libraries. OSM 
doesn't restrict the physical location of 
mass storage devices, which can be set 
up in disparate physical si res, yet still 
can be configured as part of the same 
logical hierarchy. 

Lachman Technologies Inc. 
1901 N. Naper Blvd. 
Naperville, IL 60563-8895 
Circle 126 

Blackboard Upgrades 
Blackboard Technology Group has 

upgraded its intelligent app lication 
development framework, GBB, to 
Version 3.0. The new version includes 
a graphics tool kit, ChaJkBox, to create 
object-oriented GUis that are source­
code compatible with all hardware 
platforms GBB runs on. Other addi­
tions include enhanced tracing and 
metering capabilities for monitoring 
app lications and enhanced retrieval 
capabilities that allow developers to 
create arbitrari ly nested logical-query 
patters for GBB's multidimensional 
object database. 

Fastest X for Rentote Sites 
Increase Your Productivity 

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

544 Division Street 

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

Call (408) 370-4080 
Campbell, CA 95008 Tel: (408) 370-4080 Fax: (408) 370-5047 

All trademarks and copyrights acknowledged. 
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GBB is available for workstations 
from Sun , Silicon Graphics Inc. , 
Hewlett-Packard Co., IBM Corp. and 
Digital Equipment Corp. as well as for 
PCs and Macintoshes . The price is 
$10,000 for a single-processor work­
station and $5,000 for PCs and 
Macintoshes. 

Blackboard Technology Group Inc. 
401 Main St. 
Amherst, MA O 1002 
Circle 127 

NEW PRODUCTS 

FTP Gets into X 
Connectivity vendor FTP Software 

has gotten into the X business. The 
company has introduced an X server 
for Windows, EntranX/32. The 32-bit 
X server allows users working on PCs 
running Microsoft Corp. Windows to 
access networked X applications. 

EntranX/32 is the first of what the 
company says will be several products I 
resulting from a partnership with Age 

:=___J 

Lbokfor ~ 
the remanuf actured label. 

Rebuilt and guaranteed by Sun. 

LEASE•RENT•SELL•BUY 

Rave Computer Association, Inc. 

64 

36960 Metro Court 

Sterling Heights, MI 48312 

Fax: (810) 939-7431 

1-800-966-RAVE 
(1-800-966-7283) 

Circle No. 23 on Inquiry Card 

Sun Microsystems 
Computer Corporation 

Rernam1factured 
Prcxlucb He:--eller 
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Logic. The two companies have paired 
up to develop and sell products that 
take advantage of Xl 1. EntranX/32 is 
priced at $275. 

FTP Software Inc. 
2 High Sr. 
North Andover, MA 01845-2620 
Circle 128 

Ross Shows 
110-MHz hyperSPARC 
As part of a 30-product introduction, 

Ross Technology, the SPARC-making 
subsidiary of Fujitsu Ltd., has intro­
duced a SPARC processor that oper­
ates at 110 MHz. Three new hyper­
SPARC modules-80-, 90- and 100-
MHz versions-will be availab le in 
some 30 different packaging options. 

Ross says that the 110-MHz version 
would be in production this month. 

The new processors are based on .5 µ 
triple-layer-metal (TLM) CMOS 
processes, which allows them to oper­
ate at low power-3.3V The processors 
use a multi-die packaging technology 
that stores a 6 million-transistor chip 
set, plus a 256-KB cache in a 131-pin 
PGA package. 

A single-processor 100-MHz 
machine offers 111 SPECint92 and 
135 SPECfp92. An 80-MHz CPU 
costs $2,511, the 90-MHz version is 
$3,187, and the 100-MHz model is 
$4,019. 

Ross Technology Inc. 
5316 Highway 290 West, Suite 500 
Austin , TX 78735 
Circle 129 

AutoCAD for Suns 
Autodesk has ported its AutoCAD 

Designer software to Sun workstations. 



The product had been available only 
on PCs. The Sun version will 

have features such as parametric, fea­
ture-based design and drafting; coordi­
nate-free sketching; bidirectional asso­
ciativity (i.e., changes made to a solid 
model will be automatically reflected 
through associated drawings) ; and cer­
tain automated drafting functions 
(such as hidden line removal). 

AutoCAD Designer for Sun runs on 
Solaris 2.3 with 32 MB of RAM rec­
ommended. To run Designer, the user 
also needs AutoCAD for Sun. Pricing 
begins at $1,500. 

Autodesk Inc. 
2320 Marinship Way 
Sausalito, CA 94965 
Circle 130 

Storage Works Disk Drives 
Dataram has introduced 1.06- and 

2.1-GB StorageWorks-compatible disk 
drive canisters for SCSI environments. 
The 68000 Series line of disk canisters 
feature a 96-pin single-connector Fast 
SCSI-2 high-performance interface, 
256- or 512-KB cache buffer and a 
spindle speed of 5,400 rpm. 

Disk canisters are covered under a 
five-year warranty that includes on-site 
installation and service available from 
Digital's MultiVendor Service 
Organization. 

The 1.06-GB model sells for $1,199, 
and the 2.1-GB model is $2,099. 

Dataram Corp. 
P.O. Box 7528 
Princeton, NJ 08543-7528 
Circle 131 

Color Scanner 
ANA Tech unveiled the Eagle 3640C, 

a large-format, production-volume 
color scanner. The 3640C is a 24-bit, 
single-pass, 400-dpi color scanner that 
concurrently scans, reclassifies, com-

NEW PRODUCTS 

presses and saves to disk original E/ AO 
size color documents. Platform compat­
ibility includes Intergraph with RISC 
and Intel Corp. workstations, IBM 
Corp., Hewlett-Packard Co., Sun and 
Data General Corp. The 3640C is 
priced at $65,000. 

ANA Tech 
An Intergraph Division 
10499 Bradford Road 
Littleton, CO 80127 
Circle 132 

MasterMind for UNIX 
QStar has announced that its net­

work storage management product, 
MasterMind, is available for the SCO 
UNIX operating system. Pre-existing 
MasterMind support includes SunOS, 
Solaris, Hewlett-Packard Co. HP-UX, 
IBM Corp. AIX and others. QStar 
calls its MasterMind products a main­
frame-class network storage manage­
ment product for heterogeneous 
diem/server networks. 

The price for the MasterMind soft­
ware starts at $2,200. Subsystems that 
include MasterMind start at $5,000. 

QStar Technologies Inc. 
600 E. Jefferson St. 
Rockville, MD 20852 
Circle 133 

Rockwell Shows 
FOOi for VME 

Rockwell Network Systems, the for­
mer Communications Machinery 
Corp., has announced a new series of 
FDDI VMEbus adapters. The 1250 

series comes with a DMA control 
processor built onto the boards, which 
the company says eliminates the need 
for an onboard CPU. The series also 
supports asynchronous and synchro­
nous FDDI operations and is available 
with an optional Content Addressable 

SUNEXPERT Magazine/July 1994 

Memory (CAM) for fast network 
address detection. 

There are fiber and unshielded twist­
ed-pair models. Pricing on a 1250 
board with fiber begins at $4,675; a 
12 5 0 board with cable begins at 
$2,995. 

Rockwell Network Systems 
7 402 Hollister Ave. 
Santa Barbara, CA 93117-2590 
Circle 134 

Flat-Panel X Terminal 
Phase X Systems has announced 

POWER X-Stations, its family of X 
terminals using flat-panel plasma dis­
play technology. The 16FM is a 16-

inch monochrome model; the 21 FM 
is a 21-inch monochrome model. 
Both offer 1,280-by-l ,024 resolution 
and use an LSI-33020 CPU. Perfor­
mance measures in excess of 120,000 
Xstones. 

The POWER X-stations are equipped 
with X server software that supports 
SunOS, Sun Solaris, IBM Corp. AIX, 
Digital Equipment Corp. Ultrix and 
VMS, Hewlett-Packard Co. HP-UX, 
Data General Corp. and other UNIX 
systems. The monitor's footprint is one­
tenth of a traditional desktop, making 
it appropriate for manufacturing, finan­
cial and medical settings. 

The 16FM and 21FM ship with a 
minimum of 4 MB of RAM and an 
optional 4-MB Flash PROM memory 
and have a built-in Ethernet adapter 
and TCP/IP. Remote networking over 
serial lines is possible using the poim­
to-poin t protocol, SLIP and com­
pressed SLIP. The l 6FM sells for 
$4,500; the 21FM is $7,500. 

Phase X Systems 
19545 N .W. Von Neumann Drive 
Beaverton, OR 97006 
Circle 135 
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The SunExpert Market offers a selection of low-cost advertising vehicles with results-oriented appeal. 

PRODUCT SHOWCASE • MARKETPLACE • CLASSIFIED 

ATTENTION READERS/BUYERS: 
For more information on the products/services advertised in this section, please circle 

the appropriate reader service numbers on the reader inquiry card. 

A TTENT/ON ADVERTISERS: 
To advertise your product/service in the next issue or for more information, please call 

Carol Flanagan at ~ .. 

(617) 738-3402 
Email : carolf@expert.com J' 

PRODUCT SHOI/VCASE 

SCSI Cables & Terminators!! 

CS Electronics is proud to be the leader in PREMIUM SCSI cables for 
workstations from: SUN - DEC - IBM - H/P - SGI -APOLLO - etc. • Great for SQL Front-ends & Real-time Displays 

NOW!! WIDE & FAST SCSI Cables and Terminators. 
Molded SCSI cables can be "private-labeled" with your company's 
logo. SCSI TERMINATORS - all styles including : Passive, Active , 
Differential and the latest in SCSI terminators - "FPT" Forced 
Perfect Termination . Internal "Shoebox" cables - for any 
subsystem enclosure, including Centronics, 0850, Micro-0 50, or 
68-pin Wide SCSI. NOW!!! IBM PS-2 WIDE SCSI cables!!!!! 

CALL FOR A BROCHURE AND PRICING! I! 

~ CS Electronics 
~ 1342 Bell Ave., Tustin , CA 92680 
- ~C~:[£5- (714) 259-9100 

Circle No. 301 on Inquiry Card 

..J 

• Contextual Event Handling & Notification 
• Includes Point-&-Click Development Tool 
• Supports Arbitrary Cell Sizes 
• Size of Matrix is Unlimited 
• No Run-time Attachments 
• $745 Developer's License 

Call 708-926-8500 
Now Available for SUN, HP & DEC 

Circle No. 300 on Inquiry Card 
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PRODUCT SHOI/VCASE 

BUY, SELL and TRADE 
EVERYTHING UNDER THE 

sun 
microsystems 

* SPARC workstations 

* SPARC servers 

* SUN-3 series equipment 

* SUN disk, tape & add-in memories 

Trade in your DEC, 
DG or other hardware. 

Needed to buy: 
Large quantities of IPX's 

and ELC 's. 

We also offer the best deals on 
DEC and Data General systems. 

SECURITY COMPUTER SALES, INC. 
622 Rossmor Building 
500 No. Robert Street 
St. Paul, MN 55101 

Main#: 
(612) 227-5683 

FAX: 
(612) 223-5524 

Circle No. 302 on Inquiry Card 

SAVE A BUNDLE! 

V!Tec POWERPAK BUNDLES ADOBE PHOTOSHOP FOR SUN 

Bundled 
List WI Photoshop SAVE1 

Adobe Photoshop" 2.5 for Sun $1895 
RASTERFLEX-24" 24-Bit Accelerator $1995 $2995 $895 
RASTERFLEX-32" 24-Bit Accelerator $2995 $3895 $995 
RASTERFLASH" Accelerator $1995 $2995 $895 

for Adobe Photoshop 

If your Macintosh is running out of juice, it's time for you to discover the 
power of UNIX1 With a V!Tec bundle and the Sun SPARCclassic" you can 
get maximum productivity for less than than the cost of a similarly 
configured Macintosh. Call a V!Tec account manager (800) 325-6467 x 433 
or an Access Graphics account manager (800) 733-9333 today1 

VITec 
Visual Information Technologies Incorporated 
3460 Lotus Dnve • Plano, Texas 75075 Email: rastertlex-info@vitec.com 
800-325-6467 x 433 or 214·596-5600 x 433 • Fax 214-867-4489 
VITec Europe Ltd. • 44 (0) 256 330030 • Fax 44 (0) 256 816978 

Circle No. 304 on Inquiry Card 

SBus A/D + D/ A 

HIGH SPEED DATA ACQUISITION AND 
CONTROL IN A SINGLE SBUS SLOT 

• 16 channel 14-bit 166KhzND 
• 4 channel 18-bit DIA 
• Automatic data sampling with software programmable 

internal time base. 
• Isolated analog section for instrumentation grade precision. 
• Drive< and sample user programs included. 

1 ~!1~sY.~ 
ANAL YX SYSTEMS, INC. 

475 Yampa Way, Fremont, CA 94539 • (510) 656-8017 
Circle No. 303 on Inquiry Card 

XRTllllidgets 
"X RT/graph is a widget no serious 

developer should be without." 
"XRT/3d can't be beat." 

The X Journal 
If you're serious about building the best 
possible Motif appl ica tions, you need 
the power of XRT widgets. 

XRT /graph displays data in 
virtually any type of 2-D graph or 
chart. Ir has hundreds of features 
including rime-axis, lightning-fast 
updates, and a graph-bui lder tool. 

XRT/3d displays 3-D data in 
surface plots, contour graphs and 
bar charts. 

And the new multi-purpose 
XRT /table gives you incredible 
Aexibiliry for displaying and editing 
tabular text in formation. 

All XRT widgets are highly­
interacrive, generate PostScript output, 
and use the standard Xr/Morif API, so 
they're easy ro learn and integrate with 
popular GUI builder tools. And there's 
never any run-rime or royalty fees 
when you distribute your applications 
to end-users. 

Find out why thousands of 
X developers have chosen XRT 
widgets. Call today for information or 
a free evaluation kit. 

FREE 30-DAY EVALUATION 
(800) 663•4723 

/✓-
ll<L <:;;RC>llJP 

(416) 594-1026 Fax (416) 594-1919 
inlo@klg.com 

XRT/ o a regislered rrademo~ and XRT/groph, XRT/3d and 
XRT/table are trademarks of Kl Groop Inc 

Circle No. 305 on Inquiry Card 
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PRODUCT SHOf/1/CASE 

Don't Miss 

Repair Center 
EXABYTE: EXB-8200 I 8500 

$450. I $550. ONE DAY Repair 

SUPER 
UNIX 
CLIENT/SERVER 

or Overnite Exchange ! CARD Sun Microsys: Module, Disk & Tape Dr 
Repair, Exchange, Spare Parts & Upgra. DECK 

Call: (916) 635-9340 Fa/11994 
Fax: (916) 635-9485 Reservations By SEPTEMBER 7 

to advertise call West Coast Computer Exchange, Inc. 
CAROL FLANAGAN 

Circle No. 306 on Inquiry Card (617) 738-3402 

CONTROL MULTIPLE 
SPARCS WITH 1 

KEYBOARD, MONITOR 
& MOUSE! 

• Control up to 64 
SPARCS with I switch ! 

• Keyboard type 4 & 5 
compatible. 

■ 
• Keyboard presence sim­

ulated for al l SPARCS 
100% of the time ! ,iii jjjjj 

• "Caps, Num, Scroll­
Lock, & Compose 
lights updated for 
each SPARC. 

.. .; ... ...... . 
FREE CATALOG! 

call toll free : 

68 

---­rm a • • 
--■ •• 

us 800-7 42-8324 
Canada 800-626-7801 

: t : : NETWORK TECHNOLOGIES INC 

1275 Danner Drive . Aurora, OH 44202 
216-562-7070 • FAX 216-562-1999 

Circle No. 308 on Inquiry Card 

REACH OVER 

65,000 
BUYERS IN THE SUN/UNIX 
CLIENT /SERVER MARKET 
Advertise your product/service in the 

SunExpert Marketplace section. 
Call CAROL FLANAGAN 

(617} 738-3402 

Email: superdeck@expert.com 

Circle No. 309 on Inquiry Card 

E.L.I. SYSTEMS, inc. soo-
44

1-1
156 139 Hampshire Street 

617
•
54

7-1
113 

Cambridge MA 02139 Fax: 617•354•1417 
rn, A::."::,..., .... ~, EMail·eli@world.std.com '-.,.._,.__/ • •• ,,..,..,,""Anoe,.,_ • 

• 
REFURBISHED AND NEW SUN EQUIPMENT AND PERIPHERALS 
SPARC 1 OS, SPARC CLASSICS, IPXs, LXs, SPARC 1, 1 +, 2S, EXTERNAL 
DISK DRIVES, FRAME BUFFERS, 16", 19" SONY COLOR MONITORS, 1, 4, 16, 
AND 64MB SIMMS LARGE INVENTORY OF SPARC AND REPLACEMENT PARTS 

ELI SYSTEMS PROVIDES: 
•CONSISTENTLY COMPETITIVE PRICES 

• SYSTEMS CUSTOM CONFIGURED 
• KNOWLEDGEABLE TECHNICAL AND SALES STAFF 

CALL TODAY FOR GSA PRICING 
This is only a partial list of our extensive inventory 

90 DAY UNCONDITIONAL WARRANTY 

EXPORT SPECIALIST . - . . . . . - • • 

AUTHORIZED ~A□nl>< DEALER. 
WE BUY SURPLUS HARDWARE. 

Circle No. 307 on Inquiry Card 
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PRODUCT SHOIIVCASE 

LOS ANGELES • CAMBRIDGE 
ATLANTA• SEATTLE • NEW YORK 
• SAN FRANCISCO • MILPITAS 

SUN 
AND ONLY SUN!! 
THE CONCORDE GROUP LTD 

• Largest Independent Sun Reseller 
• Million $$ Spare Parts Inventory 

• 120 Day Warranty - All Sun Equipment 
(12 month extended warranty available) 

• 100% Guaranteed Satisfaction 
• Lowest Prices 

• Immediate Delivery 

LEASE-RENT-BUY-TRADE 
Call For Price Quote 

EAST COAST HDOTRS: 
CAMBRIDGE, MA 800-333-2SUN 

WEST COAST HDOTRS: 
MILPITAS, CA 1-800-331-2786 

1-800-225-7213 
LOS GATOS • IRVINE • LONDON 
SAN DIEGO • NEW YORK• CHICAGO 
• SAN FRANCISCO • HONOLULU 

Circle No . 313 on Inquiry Card 

BUY• SELL• TRADE 
SUN MICROSYSTEMS 

C.S.P. I. 
COMPUTER SYSTEMS AND PARTS, INC. 

BUYI G: Your Surplus Sun Equipment 
SELLING: Sun Workstations 

SPARC Servers 
Sun - 3 Equipment 
Sun - Monitors 
Sun - Memory Boards 
Other Peripherals and Hard Drives 

Trade in your current Sun or DEC equipment 
Also buyers and sellers of 

DEC systems and equipment 

TEL: 612-898-1151 
FAX: 612-898-4220 

COMPUTER SYSTEMS AND PARTS. INC. 
17925 Jaguar Path. Lakc,illc, MN 55044 

Circle No. 311 on Inquiry Card 

.5 1.0 1.5 20 25 3.0 3.5 4.0 

Fastest RAID 
System Available! 

SEEK's caching controller, the Xcelerator, pro­
vides the fastest caching 1/0 system you can obtain. 
Period. (It will also boost performance without RAID .) 

For the fastest performance 
and fault tolerance, call SEEK • • • •··~( ~ SEEK 
Systems now. 1-800-790-SEEK. '. : ffff~ S 'Stems 
VAR & REP INQUIRIES WELCOME ~ d,Op"'"'"""" 

Circle No. 312 on Inquiry Card 

The "open systems" road 
is calling you ... 

Take the trip with reliable, name­
brands 

reconditioned workstations 
from a dependable source 

configurations and the option 
to purchase or lease 

names you trust, including 
Sun, IBM, Silicon Graphics, Hewlett­
Packard and DEC. 

TOLL FREE: 1-800-S2S-8000 

Circle No. 310 on Inquiry Card 
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PRODUCT SHOI/VCASE 
re----------------------~ 
I THE ~iw£v ',;!oPLE"' I 

WORKSTATION MEMORIES at affordable prices 
Lifetime Warranty 

SILICON GRAPHICS 
INDIGO 

CHALLENGE 
CRIMSON 
EXTREME 

POWER SERIES 
PERSONAL SERIES 

HP/APOLLO 
9000 SERIES, 

MODELS 
705,7 1~ 715,72~730, 75~ 
755,807,8 17,827,837,847 

3000 SERJES 
MODELS 8x75, 9x7, 9x7LX 

SUN MICROSYSTEMS 
S yscem 10 
IPX/ELC, 

ClassicLC,LX 
I, I+ , !PC, 2 

630, 670, 690MP 
SERIES 

CALL 1-B00-24 7-MCII 1s2441 

Memory Card International, Inc. 
2101 W. Crescent Ave. #F 

L7_!!-~ -~s~ _____ An.!1='~!:.s~ ____ _21~°!9!1 .J 

• I• 

' "'' ..... 

. . 
,.,, 

70 

Circle No. 317 on Inquiry Card 

ONLY $17.50 PER MONTH*! 

• fast, msy global Internet access 
• Every lntemet service you wmll: 

ftp, telnet, NelNews, E-Mail, ek. 

• Unlimilec:I time on-line 
• No connect-lime charges! 
• local dial-up numbers in most 

metropolitan areas 
• 24-hour network operations 

•Non-outt,,nohid billing: $19.50/MO. Slort-up fee: $20.00, 
inN,Clnekom.com. 01994 NET COM Inc. A member of OX. 

Cal naw and get on the 
infarmation super-highway lodayl 

1-800-501-8649 

-~· 
NElCOM 

The l.eadinn lnlemel 
Service~ovider 

Circle No. 318 on Inquiry Card 

LIST RENTAL 
Target your direct mail campaign to buyers in the Sun/UNIX 
Client/Server Market. 
SunExpert subscribers can be selected across a broad 
spectrum of applications through our list rental program. 
CONTACT: Debby Moore, Circulation Manager for more details 
(617) 738-3420 
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~ERLAN 
NETWORKING PRODUCTS 

Simple Networking 

Solution with 

Ethernet 
LAN/WAN Products 

Welcome: 

OEM, VAR & Distributors 

1181 N. 4th St., San Jose, CA 95112 

(800) 576-0773 
Tel: 408-292-2300 Fax: 408-293-0317 

Circle No. 314 on Inquiry Card 

IC<il 
Intercontinental 
Computers, Inc. 

SUN, DEC, H.P, UNIX 
Specialists 

AVAILABLE 
PESOl-AA 

Call for current inventory & pricing. 
Trades welcome 

Phone (612-835-4555 
FAX 612-835-3936 

3300 Edinborough Way #309 
Edina, MN USA 55435 

Circle No. 315 on Inquiry Card 

SCSI 
That Goes the Distance 

I 
I 

7171 Ronson Rd., San Diego, CA92111 
(619) 560-7266 Fax: 619-560-8929 

Circle No. 316 on Inquiry Card 
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PRODUCT SHOVVCASE 

SYSTEM WIZARDS AND SUPERHACKERS 
D. E. Shaw & Co. , a rapid ly expand ing , highly capita lized global 

investment bank known as a leader in applying technology to fi nance, is 
eager to hire world-class software and hardware professionals at all levels 
to build and run our state-of-the-art computer systems. Potential for 
exceptional senior level candidates to earn six-figures. 

Strong know ledge of C/ Unix/Su nOs required ; also , extens ive 
programming/administration experience and an undergraduate or graduate 
degree in CS or related field. 

Send resume, salary history to: 

Jennifer Levine 
D. E. Shaw & Co. 

39th Floor, Tower 45 
120 West 45th Street 
New York, NY 10036 
levine@deshaw.com 

Circle No. 319 on Inquiry Card 

LARGE SAVINGS ON 
REFURBISHED $ UN/HP 

• SPARC WORKSTATIONS 
• HP 3000/HP 9000 
• SERVERS 
• SONY MONITORS 
• PARTS (DEPOT REPAIR) 
• XES (VERSATEC) PLOTTERS fIJ l-800-566-4SUN 
COMPUTER CONNECTION 101 FIRST STREET 
of CNY, INC. UTICA NY 13501 

l -8oo-s66-4786 !c,B•I ~ PHONE: 315-724-2209 llliiiiillj FAX: 315-724-0794 

• 180 DAY WARRANTY • LARGE INVENTORY • FAST DELIVERY • DEPOT REPAIR • 

Circle No. 320 on Inquiry Card 
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EXABYTE, SCSI Tape Drive 
EXB 8200, 8mm 2.3GB $ 1,150 
EXB 8500, 8mm 5.0GB $ 2,150 

We Do DAT! 
Wangdat 

Hewlett Packard 

8GB $ 975 
8GB $ 1,395 

= == -- - ---
§ ~ == ~ == 
-JmH-oot.UTIONS YfORLDYiiii 

FAST SCSl-2 Disks 
MAXTOR 3.5 Inch 245MB $ 395 
FUJITSU 3.5 Inch 520MB $ 725 
DIGITAL 3.5 Inch 1.0GB $ 995 
DIGITAL 3.5 Inch 2.1GB $ 1,825 
DIGITAL 5.25 Inch 2.0GB $ 1,495 
DIGITAL 5.25 Inch 3.5GB $ 2,550 

Call (916J 362-1239 
FAX (916J 362-2419 

9300 Tech Center Drive Sacramento, Callfornla 95826 

Circle No. 321 on Inquiry Card 
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ROI Britelite™SPARC® PORTABLE 
• Sun IPC™, IPX™ or L)(TM Motherboard 

• 17.4, 28.5, 59.1 or 80 MIPS 
• 640 x 480 or 1152 x 900 Resolution 

• 240MB, 450MB or 900MB Internal Hard Disks 
• 3.5" 1.44 MB Floppy 

• 100% Sun SPARC Compatible 
• Weighs less than 14 lbs • Color Available 

Sun /PC Portables from $4795.00 
Call: Bruce Burroughs 

QIJIWQ( 
1-800-931-0013 Ext. 221 

Authorized Sun Microsystems Integrator Since 1988 

Circle No. 322 on Inquiry Card 

WORLDWIDE 
TECHNOLOGY 

EXCHANGE 
■ Sun Microsystems 

■ HP/Apollo ■ Silicon Graphics 
• Workstations/Servers/Peripherals 

• Lowest Prices/Extended Warranties 
• Will purchase all excess hardware 

3198 Cains Hill Place 
Suite 230 

Atlanta, Georgia 30305 
Tel. 404-365-7746 Fax: 404-365-7748 

Compuserve Address: 73322,1023 
Internet Address: Internet: 73322.1023@Compuserve.com 

Circle No. 323 on Inquiry Card 

- Triple Your Unattended 
Backup Capacity -

- Double or Triple Your 
Backup Speeds -

4mm Users $3500 - 8mm Users $4500 
Using older 4mm or 8mm drives? We can 
provide you the newest EXB-8505 or HP 
DDS-2 compression drive and DallasTools 
Level Ill software. 

• Increase backup speed ranging 
from 1500 to 6000 mb/hr 

• Three minute restores 
• Capacities of up to 
• 1 0 gb/cartridge 

• If you already have the latest drive, 
Dallastone will provide a second 
drive and DallasTools software to 
double your existing speeds. 

Software packages starting at $1000.00. 
Autochangers available. 

t:., DAllASTONE 
~ Tel: 603-647-8168 

Fax: 603-624·2466 

Circle No. 324 on Inquiry Card 
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Advertiser's Index 
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We Finally F. ured Out What Wabi Means. 

Number of compatible 
applications you can run 

Networking capability 

Number of UNIX platforms 
you can run them on 

Availability 

Microsoft Windows 3.1 and 
MS-DOS 6.21 included 

Wabi 

13? 

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

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

Shipping On & Off 

Pre-installed No 

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

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

)iiEB 
MICROSOFT. 
ll'INIXM'S. 
co.t~TI!li Insignia SolutionS® 

Insignia Solutions Inc., 6 Campanelli Drive, Andover, MA 01810 
©1994 Insignia Solutions Inc. Insignia and Insignia Solutions ore registered trodemo,ks of Insignia Solutions Inc. Microsoft and MS- DOS are registered trndemorks and Windows and the Windows logo Ole trademarks of Microsoft (orporntion. 

SoftWindows is a trademark used under license. All other product names me trademarks or registe1ed trndem□rks of their respective holders. 
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Configure a modular 
storage solution 

to ensure continuous, 
24-hour availability 

to your data. 

The Flexibility of a Modular Chassis 
■ Hot-swap all components, including 

power supplies and fans, without 
powering down the entire system 

■ Build, grow and 
configure an ideal 
storage system, 
module by module 

■ Interlocking legs 
for simple 
horizontal or 
vertical stacking 

■ Desktop use or mount in standard 
19" or 24" rack 

■ Front panel on/off and SCSI address 
switches, barcodes, optional lock and 
drive indicators for easy maintenance 

A Wide Choice of Components 
■ Drive options: 5.25" and 3.5" 

fast-narrow or fast-wide 
SCSI-2 disk drives 

■ Disk Storage: 400 MB up to the 
new 10.8 GB disk drive 

Full Compatibility 

and Support 

■ Tape backup: 150 MB QIC, 
4mm, 8mm, up to the new EASY TO MAINTAIN 

■ Compatible with all 
major UNIX 
platforms, 
including: Sun, 
HP9000 700 or 800, 
IBM RS/6000, NEC, 

20 GB Digital Linear Tape drive 
■ Tape media changers: 24 to 48 GB 
■ Optical storage: 600 MB up to the 

new 2 GB multifunction drive 
■ The RAID Box 530: R.A.I.D. level 0, 3, 

or 5: dual-porting, dual controllers, 
hot-sparing and Super-Fast Cache: 
4 GB to 216 GB 

■ Cost-effective MB per dollar 

BoxHill 
SYST E MS CORPORATION 

SGI, NCR, DEC Alpha, and 
Cray CS6400 

■ Compatible with 
Novell servers 

■ Legendary technical 
support: 24 hours a 
day, 7 days a week 

STACKABL E 

HIGH·AVAILABILITY STORAGE MANAGEMENT SOLUTIONS ANO NETWORK BACKUP PROOUCTS 

161 Avenue of the Americas, New York, New York 10013 Tel: 212 /989-4455 or 800 / 727-3863 Fax: 212 / 989-6817 Email: sales@boxhill.com 
All products mentioned herein are trademarks of their respective owners. 
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