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n your data is getting hard to manage ... 
-~ 

- ~ 

it's time for the Lago DataWheel. 

Believe it or not, there's a monster 
called data lurking inside your UNIX® 
workstations and breeding in the dark 
corners of your servers and mini-based 
computer systems. You may not have 
discovered it yet, but it's growing daily. 

Will you be the monster's next 
victim? ot if you have the new Lago 
DataWheerM It's the fully automated 
unattended "lights out" backup 
solution that gives you a huge 270 
gigabytes of network-wide backup 

and archival storage capability. It's an 
on-line tape library. And it beats every 
other system on price and performance. 

The Lago Data Wheel system is a 
revolutionary microprocessor-controlled 
carousel that lets you get to any of 54 
standard 8mm tape cartridges in less than 
a second. And network users can access any 
file on a cartridge in just over a minute, 
right from their workstation. 

We monster-proofed the DataWheel 
system with redundant independent tape 
drives and cassette loading mechanisms, 
so it can fearlessly handle your hairiest 
"lights out" backup requirements. What's 

trial system. Once you've seen how easily it 
tames your data monster, you'll want to use 
the Data Wheel to keep it under control­
no matter how large your system grows. 

Call us today for all the details and the 
name of your nearest authorized Lago 
reseller. It's time to manage your data 
monster with the Lago DataWheel. 

LAGO 
SYSTEMS 
A StorageTek.Company 

more, it supports most popular U IX 141 Albright Way, Los Gatos, CA 95030 
backup and data management software. Tel: (408) 376-2750, Fax: ( 408) 374-2330 

Now for a limited time you can give the *Offer good through 3/31/93 Data Wheel is a trademark of 
Lago Data Wheel a free two-week spin? LAGO Systems, Inc. StorageTek is a registered trademark of 

Storage Technology, Col]). UNIX is a registered trademark of 
We'll even include backup software with your UN IX Systems Labs, Inc. © 1992 LAGO Systems, Inc. 

"PLEASE SEE US AT UNIFORUM, BOOTH #1341 ." 
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The DK516C-16 Winchester is another 
legend in a distinguished tradition of 
Hitachi mass storage products. Hitachi 
believes that product development starts 
with the pursuit of maximum reliability 
Thats why all of the DK516's key compo­
nents are designed, built, and tested in­
house by Hitachi. 

Legendary Performance 
Hitachi backs up this reliability with 
equally-impressive performance. The 
DK516C-16s SCSI interface provides a 
maximum data transfer rate of 5.0 Mbyte/ 
sec (synchronous), with a 256-Kbyte data 
buffer and read look-ahead cache. Average 
seek time is a quick 13.5 ms. 

511 1 

For ESDI applications, choose the 
DK516-15. This 1.54-Gbyte drive pro­
vides a 14 ms average seek time and a 
2. 75 Mbyte/sec data transfer rate. 

From a Legendary 
$62 Billion Company 
Both DK516 drives are brought to you 
by Hitachi , a company renowned for 
mass storage reliability and innovation. 
According to a recent independent end­
user site survey by Reliability Ratings, 
Hitachi drives had the highest Field 
MTBF and the lowest percent failure 
rate for any OEM drive rated. Fully 
100% of the users surveyed would pur­
chase Hitachi drives again. 

Authorized Distributors 
CONSAN STORAGE SOLUT IONS 

~ ~
0~-iJ~JJ5~JA01~: ~-c~h?st1 'w1 

LAW-CYPRESS DIST RIBUTI NG CO. 
1-800-310-6220 AK, CA, HI , OR, WA 

R SQUARED DISTRIBUTI G 
1-80<l-777-3478 AZ, CA, CO, ID, MT, 
NM. NV, OR, UT, WA, WY 

EM I AMER ICA INC. 
l-80'0-548-2319 DC, DE, MD. NC, NJ, 
SC, TN, VA, WV 

PEAK TEC HNOLOG IES GROUP, INC. 
1-800-688-2223 AL, DC, FL, GA. LA, 
MD, MS. NC, SC, TN , VA, WV 

SIGNAL COMPUTER PRODUCTS 
508-263-6125 CT, MA. ME. NH. NJ. 
NY, PA . RI . VT 

And to back our reliability, we offer 
one of the longest warranties in the 
industry The legend continues. For 
more information on the DK516, or 
our new 3. 7 -Gbyte 5. 2 5" or 1. 4-Gbyte 
3.5" drives, ca\11-800-HITACHI. 

Hitachi America, Ltd. 
Computer Division 
Peripheral Sales & Marketing, MS:500 
2000 Sierra Point Parkway 
Brisbane, CA 94005-1835 

HITACHI® 
Our Standards Set Standards 

SPECIALIZED SYSTEMS TEC HNOLOGY 
1-800-688-8993 AR, LA. NM. OK. TX 

HITACH I CANADIAN 
416-826-4100 CANADA 

Survey was conduc1ed independentl y by Reliability Ratings, Needham, MA 02191 . The data is from a publicly available report. Reliabilit y Ra tings is not affili ated with Hitachi, Ltd ., or its subsidiaries, 
and does not endorse its products. 

Call Hitachi for a free copy of the survey. 
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TurboS-w-ap B real~s The Bottlenecl~s 

Accelerate the performance of Sun SPARCstationS® or SPARCserverS® ::,,,,.. Solid-state 

storage eliminates slow swap & disk I/0 Bypass memory expansion obstacles 

::,,,,.. Expand up to 960 MBytes on any Sun/SBus system [even IPC,IPX, 

LC and more} Don't delay CPU upgrades ::,,,,.. TurboSwap® 

moves with you to newer/Jaster Sun CPUs [unlike memory} 

Exceed the limits of productivity ::,,,,.. Faster response times, 

higher transaction rates and more capabi lity per$ invested 

Call ] ~ ~ ~ . J J q . ~] ~] to find out how TurboSwap can put you in the fast lane. 
9550 Waples St,eet, San Diego, CA 9212 1 TeL 619.-153.9191 Fa,, 619.453.929-1 E-maiL inqui,e@andataco.com 
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Why HP Belongs in SunExpert 
Hewlett-Packard has ported a substantial number of its key systems 

and application software to the SPARC platform. Among them is 

HP's SoftBench programming environment/application-development 

framework. 

SoftBench competes head-to-head with two 

of Sun's most strategic products: its 

SPARCworks programming environment 

(with associated compilers) and its ToolTalk 

message-broadcast mechanism. It competes to 

a lesser extent with DEC's FUSE, Atherton 

Technology's Software Backplane and a new 

class of open APis (such as Center Line 

Software's CodeCenter API). Currently, many 

CASE software vendors, as well as a number of other ISVs, are 

reworking applications to take advantage ofToolTalk, SoftBench's 

Broadcast Message Server (BMS) or both. It's interesting to note that, 

until quite recently, when asked whether they were integrating their 

tools with ToolTalk, SoftBench or both, a large number of Sun's 

CASE vendors responded, "What is ToolTalk?" 

More and more industry watchers believe that the CASE/software 

development market will standardize around both ToolTalk and 

SoftBench's BMS as the integration mechanisms of choice. (This is 

why SunExpert is running this month's debate-format features on 

ToolTalk and BMS, authored by SunSoft and HP, in our special report 

on software development.) 

Even though ToolTalk and BMS achieve the same function-namely, 

tool and, to some degree, application integration- they go about it 

using different message-passing techniques. Another key difference 

between the products is that Sun is bundling ToolTalk for free as part 

of its Distributed Objects Everywhere (DOE) framework. DOE soon 

will be integrated into Sun's Solaris operating environment. HP is 

selling BMS as part of SoftBench but has not yet announced plans to 

bundle SoftBench with HP-UX or any other operating system. 

Clearly, this debate addresses broader issues of UNIX software 

development: interoperability, portability and, in the near future, total 

application integration. 
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Resourceful Minds. Relevant Storage Solutions. 

Circle No. 33 on Inquiry Card 

Finding and managing data storage is one 

of the key challenges of systems administrators 

today. With storage needs increasing daily, and 

networks supporting more and more end-users, 

the challenges can be daunting. 

Fortunately, here's a sophisticated solution 

chat hies just the right note. Infinity IFS, from 

R Squared. The Infinity Series provides access 

co both the smaller 6.5 Gbyte jukeboxes and 

the large 8.7 Tbyte jukeboxes. 

With the integration of Infinity software 

and your hose computer, your applications can 

access files transparently, whether they' re on 

magnetic disk or the removable media of the 

jukebox system. 

Infinity is flexible coo, giving you transparent 

file access across multiple operating systems 

(VMS, MVS, and Unix, for example). And, with 

its menu-oriented system administration, you'll 

enjoy a faster and easier-co-use interface for 

_ maintaining a file system chat could have tens 

of millions of files/directories. 

Best of all, Infinity is backed by R Squared's 

full staff of software and hardware engineers, just 

a phone call away. So if mass storage needs have 

you singing the blues, call our roll-free number 

and we'll put you in couch with the nearest of 

our six sales offices. 

ORS 

11211 Ease Arapahoe Road 

Englewood, CO 80112 

303 ·799 ·9292 xl30 

Fax 303 ·799·9297 
email: inquire @ r2 .com 

800·777 ·3478 x130 



A Real 
Robotics 
Cliffhanger 

It was a hell of a way to start the 
year. Literally. On January 2, the 
SPARC-based robot Dance was hang­
ing by a cable over a volcano in 
Antarctica. However, robotics 
researchers have already termed 
Dante's cliffhanger a success. Critics, 
on the other hand, are saying chat 
Dance may have been doomed by its 
own complexity. 

Dance is a six-legged robot that was 
meant to be a prototype for the kind 
of robots chat might eventually go 
into many different hostile environ-

ments, including chose of other 
worlds. Designed by the Field 
Robotics Center at Carnegie Mellon 
University in Pittsburgh, the device 
was funded by NASA, which wants to 
be able to field similar mobile robots 
on the surface of Mars. 

Dance, though, was meant to go into 
a live volcano, Mount Erebus in 
Antarctica, just after Christmas of 
1992. In a blaze of publicity chat 
included articles in The Wall Street 
journal and The New York Times, the 
machine was sent rappelling into the 
volcano. Unfortunately, shortly after it 
began its descent, a cable connecting 
the robot to its controlling computer 
was damaged. The mission came to a 
hale. 

Still, researchers are calling Dante a 
success. "Dante ... is a proof of con­
cept," says David Pahnos, assistant 
director of Field Robotics Research at 
Carnegie Mellon. "We were demon­
strating new laser vision, new comput­
er architectures, new stereo vision ... 
and all of chat worked." It was only 
the most mundane aspect of the 
device, its cable, chat failed. 

However, some researchers are saying 

Dante, the SPARC-based robot, 
aborted its mission into an 
Antarctic volcano but may have 
been a dramatic proof of concept 
nonetheless. 
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that Dance was doomed because of its 
design philosophy. "As I understand 
it," says Joseph L. Jones, a software 
developer for IS Robotics Inc., 
Cambridge, MA, "much of the pro­
cessing was done at the rim of the 
crater ... and the mobile platform was 
connected to the computer from 
there. That made chem extremely vul­
nerable to the kind of malfunction 
chat eventually befell chem." 

Indeed, if Dance is stuck in a vol­
cano, so, too, is it at the center of a 
debate in modern robotics research. It 
represents what might be called the 
traditional path of robotics, one 
linked to the artificial intelligence 
community, in which the robot's brain 
attempts to understand as much of its 
world as possible. There are, however, 
schools of self-declared robotics 
heretics who say chat robots should be 
more like insects, with very limited 
brains performing only a few behav­
iors. 

Jones and IS Robotics, for example, 
reflect work going on at MIT's Mobile 
Robotics Laboratory. This group, 
which is headed up by Rodney Brooks 
(who is also a co-founder ofIS 
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Please see us at Booth #324 at SunWorld '93 

Only Artecon's 
Smart Box™ 
offers you all of 
these features : 
• 6 Slots Per Box 
• Master Compatibility in 

Each Slot 
• Burst Transfer Mode 
• Optional On-board SCSI 

and Ethernet Controller 
• Supports all SBus 

compl iant cards 
• Automatic Configuration 
• LED Slot Configuration 

Status 
• Up to 24 Expansion Slots* 
• Support for all SBus-based 

Worl<stations/Servers 
• OpenWindows TM GUI 
• One Year On Site 

Warranty** 
• $1 ,995*** 

1-800-USA-ARTE 

IArteconlQ 
Peripheral Visionaries 

2460 Impala Drive 
Carlsbad, CA 92008-7236 
(619) 931-5500 . (800) 872-2783 
Fax (619)931-5527 
email sales@artecon.sceard.com 

TM 

A Member of the Nordic Group of Companies 



Robotics), is developing very small, 
"insect-like" robots that use very sim­
ple mechanisms but still manage to 
perform very complex tasks. The 
Mobile Robotics Lab has fielded 
machines that can navigate crowded 
rooms and cross rugged terrains. 

"In mobile robots," says Jones, "you 
can make a case for a new paradigm 
[ of development] ... and that's local 
information." Under this approach, 
the robot does not attempt to make 
sense of or model its world; rather, it 
pragmatically deals with only those 
situations that directly affect it. For 
example, if the robot encounters an 
obstacle on its way across a room, it 
doesn't attempt to discover whether 
that obstacle is a person or a table leg 
but simply seeks a way around it. 

"It's effective in cases where you 
don't know exactly what's going on," 
says Jones. "The sensors on the robot 
are noisy; they may give you conflict­
ing data and you don't have the infor­
mation you need to proceed ... but 
that's what real life is like. " 

Moreover, the robot is given a num­
ber of different behaviors, all of which 
attempt to execute at any one time 
but which are then subject to the con­
trol of a higher processor. To avoid 
obstacles, for example, the robot 
might automatically attempt to avoid 
anything in its path. On the other 
hand, it would also need to dock with 
a electrical socket to recharge its bat­
teries. Most of the time, the avoidance 
response would be appropriate, but, 
says Jones, "obviously avoidance can't 
win out over recharging." 

So, in cases of conflict, "you build an 
arbitration system ... to decide who 
gets control." To promote these sorts 
of ideas, IS Robotics is selling rwo 
models of robots into the research 
community. 

However, traditional robots like 
Dante still have defenders. Even Jones 
calls it "a superb technical achieve­
ment" and suspects that in industrial 
settings such devices may be the way 
to go. Pahnos, meanwhile, suggests 
that in the long run the rwo tech­
niques won't be competitors. 

But no matter who's right in the 
robotics philosophy business, the story 
has a happy ending for Dante. After 
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spending a hair-raising few hours over 
certain doom, the robot was hauled 
back to safety. As of press time, it was 
packed up and flying back to the 
United States.-mjt 

A Race to the Start 
Solaris 2.1 may be well out of the 

starting blocks, but many of the com­
pilers and programming-environment 
tools that developers need to do their 
2.1 work have yet to leave the gate. 
And by most accounts-with the excep­
tions of SunPro and Cygnus Support 
(the GNU CIC++ people)-vendors 
won't be ready to ship their wares 
before the second or third quarter. 

Although Solaris 2.0 has been avail­
able to early-release customers for 
more than a year now, few of the lead­
ing developer tools were successfully 
ported to 2.0, let alone marketed by 
their vendors. "Version 2.0 never made 
it as a release," says Bob Cramer, vice 
president of marketing for Center Line 
Sofrware Inc., the Cambridge, MA­
based programming-environment 
company. "We brought [CodeCenter 
and ObjectCenter environments] to 
alpha states for 2.0, but we couldn't 
stabilize the products. We decided to 
wait for 2.1." Centerline expects to 
hit its second-quarter target for Solaris 
2.1 versions of CodeCenter and 
ObjectCenter, as well as for its stand­
alone CenterLine-C compiler, Cramer 
says. 

Oasys Inc., the Lexington, MA, ven­
dor of the Green Hills C, C++, FOR­
TRAN and Pascal compilers, ported its 
products to Solaris 2.0. "But there 
weren't a lot of 2.0 users," points out 
Ann Bischoff, director of marketing 
for the company. Oasys was in the beta 
test phase for the Solaris 2.1 version of 
all of its compilers in late January/early 
February. Bischoff says she expects 
Oasys will have its 2.1 version of its 
cross-compilers for embedded develop­
ment ready by this month or next. 
And Oasys expected to finish its 2.1 
port of its MULTI X Window System 
debugging environment by late Jan­
uary or early February, according to 
Bischoff. 

Framingham, MA-based compiler 
vendor Liam Sofrware is putting the 
finishing touches on the Solaris 2.1 
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versions of its C, PL/1 , COBOL, 
FORTRAN and C++ products, says 
Charles McComas, director of research 
and development for the LPI business 
unit. First customer ship for all of the 
products should happen sometime in 
the second quarter, he says. By then, 
Liane should also be finished with its 
Solaris 2.1 version of its Codewatch 
debugging environment, McComas 
says. The only potential stumbling 
block for Codewatch, says McComas, 
is the lack of versions of Motif that 
fully support 2.1. Codewatch is based 
on Motif. 

"People are only now getting ready to 
make the move to Solaris," claims 
Teddy Rosenberg, vice president of 
marketing for Menlo Park, CA-based 
programming-environment vendor 
Lucid Inc. "They want to know when 
we'll be there, not necessarily that we 
are already there." Rosenberg says 
Lucid decided against porting its 
Energize environment to Solaris 2.0 
because there was no customer 
demand. She expects Lucid to have 
completed its 2.1 ports of its C and 
C++ compilers by the second quarter, 
and its 2. 1 version of Energize by some 
time in the third quarter. 

Micro Focus Inc., Palo Alto, CA, 
only recently completed its Solaris 1.0 
port of its various development tools, 
including COBOL compilers, Dialog 
System client/server screen environ­
ment and Operating System Extension 
(OSX) run-time environment. The 
company has had older versions of its 
Sun-based development products on 
the market for five years, says Kevin 
Moultrup, OEM sales manager. Micro 
Focus obtained its copy of Solaris 2.1 
for SPARC in late January and is 
expected to release products based on 
2.1 sometime in the third quarter, 
according to Moultrup. 

For developers for whom Q2 or Q3 
might as well be the year 2000, there 
are at least rwo 2.1 developer tool solu­
tions on the market today. SunPro, to 
no one's surprise, has a full suite of 
compilers and development tools avail­
able for 2.1. These include the com­
plete SPARCworks tool set, the 
SPARCworks Professional C and C++ 
environments and the various SPARC­
compilers (C, C++, FORTRAN, 



Take it for a spin. 
Over 10,000 UNIX programmers do, daily. 

Now you can get an evaluation copy of two 
of the hottest programming environments 
around- CodeCenter and ObjectCenter, for­
merly called Saber-C and Saber-C++. 

And it's free. 
Just call 1-800-922-3229 to get tl1e soft­

ware that top software and hardware develop­
ers use to create, test, debug and enhance 
tl1eir applications, every day. 

More hours in your day. 
In a recent IDC report, greater than 50% of 
those who have purchased UNIX C++ pro­
gramming environments, chose ObjectCenter. 

One reason is tl1at both ObjectCenter and 
CodeCenter users report an immediate 

increase in productivity of about 30%. Some 
as high as 400%. 

Plus, only ObjectCenter and CodeCenter 
let programmers work the way they think 

Intuitively. Interactively. Naturally. 

Better code, guaranteed. 
Here's another only: we have the only pro­
gramming environments that promise to sig­
nificantly improve the quality of your code. 
Guaranteed. Thanks, in part, to our exclusive 
nm-time error detection feature. 

In all, ObjectCenter and CodeCenter are 
the most complete programming environ­
ments you can use. 

Both feature an interactive workspace, 
superior debugging capabilities, dynamic 

graphical browsers, a lightning-fast 
incremental linker, and much more. 

Call 1·800·922·3229 to get an 
evaluation kit. Free. 

It's that simple. We'll send a free evaluation 
copy of ObjectCenter and CodeCenter 
either on CD-ROM or tape. 

So call now. It's not just a test-spin you'll 
be taking part in. It's more like a revolution. 

LIN E l M 

Formerly Saber Software. 
10 Fawcett Street, Cambridge, MA 02138 • (617) 498-3000 

"SEE us at Uniforum, Booth #3327." 
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COBOL, Ada) . 
For customers looking to do things 

on the cheap-meaning, in chis case, 
"buying" free software, plus a $3,000 
annual support contract-2.1 versions 
of the GNU C and C++ development 
environments are available through 
Cygnus Support, Mountain View, CA. 
Customers can order the products 
directly from Cygnus, obtain chem via 

anonymous ftp or access chem through 
their latest CDware disks, says Cygnus 
President Michael Tiemann. Cygnus 
offers a full source code version of its 
compilers and debuggers and binaries 
for its compilers on the existing 
CDware disk. 
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Even more interesting than when the 
various compilers and programming 
environments for Solaris for SPARC 

· • • 
"One of the Best Products of the Year? 

Can't we do better than that? 
Yes, we can ... and we have!" 

SBus Expansion - Best gets better 
UNIXWORlD First, the SEClS0MP joined our award-winning six 

slot expansion chassis, the SEC150. The SEC150MP 
for 600 series users has six slots on a metal frame that 
slides right into the back of your multi-processor. 

What's next? An expansion chassis for the IPX - the 
SEC140 - with four Sbus slots and the SEC160 with 
six slots for the SPARCstation 10. ® 

Graphic Accelerators Ideal solutions 
Yes, we are an industry leader in single-slot graphic accelerators. Since 
the SGX120 (1280x1024), an ideal upgrade for your standard Sun ® 
monitor, we've grown. For ultra high resolution, the SGX160 delivers 
the fastest 2D/ 3D graphics at 1600x1280 resolution on a 21" monitor. 

What's next? In April, we expect an addition to our graphics family. 
It will be the SGX220 that's double buffered for flicker-free 
2D/3D animation. 

S5+ keyboard * First SPARC and PC compatible 
Also, in April, the new Type 5 SPARC@ keyboard, the S5+100, will 
have an added PC interface that allows easy migration between your 
PC and SPARC platforms. 

See us at the Sun Technology Business Show, Orlando, March 3-5. 

Integrix ... engineering solutions for today's challenges. 

Starting 
at 

11,795 
SBus Expansion Solutions Single Slot GX Boards 

_.., TEL: (805) 375• 1055 
■.,._ TM For details and to order: 

FAX: (805) 375·2799 

integrix 
Engineered by fanatics 

In tegrix, Inc. 
1200 Lawrence Drive, Suite 150 

Newbury Park, California 91320 U.S.A. 
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will be ready is the question of when 
the ones for Solaris on Intel will make 
their debut. Of course, SunPro has its 
Pro Works development environment 
on the market already for Solaris on 
X86 customers. But Cygnus won't be 
joining SunPro as an early-to-market 
leader on the Intel front. "Our strategy 
is to become the dominant SPARC 
tool supplier and then port to X86." 
Tiemann says. 

Ac press time, most of the ocher tool 
vendors claimed to have no concrete 
plans to port to Solaris on X86 .-mjf 

X Terminals and Motif ... 
from Sun? 

Motif and X terminals are rwo tech­
nologies that Sun Microsystems Inc. 
was expected to ignore-for at least as 
long as its beloved CEO is around. 
(Scott McNealy is often quoted as hav­
ing said Sun will support Motif over 
his dead body.) But a couple of recent 
Sun announcements have hinted, if 
not outright stated, that Sun's belated 
support of these rwo industry stan­
dards may not be too long in coming. 

SunSelect, the Chelmsford, MA, PC 
products subsidiary of Sun, unveiled 
Version 3.1 of its SunPC software, 
which includes a number of enhance­
ments, not the least of which is sup­
port for Motif. Granted, a SunSelect 
press release announcing the new ver­
sion allowed "the M-word" a single, 
well-buried mention, but it was there 
nonetheless. Other new SunPC-related 
announcements include NetWare serv­
er access, inclusion of a simplified 
licensing mechanism and price cuts of 
up to 50% for SunPC sofrware and up 
to 20% for SunPC hardware accelera­
tion products. 

Sun Microsystems Computer Corp. 
couldn't quite bring itself to pen the 
words "X terminal," but it did 
announce an agreement with Xylogics 
Inc., Burlington, MA, under which 
SMCC will OEM the Annex Three 
communications server from the com­
pany. SMCC is positioning the 
Nerwork Terminal Server, which 
allows up to 64 terminals or other seri­
al devices ro be connected anywhere 
on a nerwork that includes at least one 
SPARCstation/SPARCserver, berween 
its SPARCstation LX and 



Let Your Imaalnation Bun Wild! 

Announcing New Low Cost Color Scanner & OpenScan 4.0 
Apunix is King of the Jungle when it comes to 
imaging products. Let Apunix guide you to the 
best hardware and software solutions available 
in the jungle. 

A full Line Of Ima&e Scannen 
■ 24 Bit True Color Scanner. High quality 

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

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

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

■ Professional image editing packages are 
available. 

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

4ffordable Mltaabllhl CP210U 
Pbotopapblc Qullty Printer 
■ Under $7,000 photographic quality dye 

sublimation color printer. 
■ Prints on paper or overhead transparencies 

with any one of 16.7 million colors at each 
dot. 

■ Color PostScript compatible with Apunix's 
NeWSprint driver. 

..._;,;__ -· 

■ Sun Rasterfile filter for printing color and 
gray-scale images in minutes. 

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

Polaroid Cl•SOOO op 
1'11111 PIIDter 

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

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

Additional Apunlx 
Producta: 
• Image Scanners • postScript 
Printers • Color Printers • Serial 
1/0 • Teleblt Modems• Memory 
• Disks • Exabyte • DAT • Tape 
Stackers • Terminal Servers 
• Ethernet • QIC Tape • Half-inch 
Tape • Magneto Optical 

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

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

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

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

l'1 (800) SAP-UNIX 
Ix Computer Services 

5575 Ruffin Road, Suite 110 
San Diego, CA 92123 
Voice: (619) 495-922S FAX: (619) 495-9230 
UUCP: .. !ucbvax!ucsd!apunix!sales 
Internet: apurnx!sales@ucsd.edu 



SPARCstation 10 products. The 
Network Terminal Server began ship­
ping last month and is available from 
SMCC or SunExpress for $6,990.-mjf 

100-MB/s SB us 
A 100-MB/s SB us interface has been 

introduced by LSI Logic Corp. The 
L64864 SBus DMA controller, priced 
at $79 per 100, is a single-chip 64- or 
32-bit interface for peripheral subsys­
tems. With controllers like this, the 
SBus could be made competitive with 
such buses as VME. 

The low speed of peripheral inter­
faces has been one of the most fre­
quently cited weaknesses of the SBus. 
"SBus has a lot of bandwidth," says Lit 
Lam, SBus product marketing manag­
er at LSI. "But the bottleneck is in the 
connection to the peripherals ... you 
don't have the bandwidth on the 
peripheral side." For that reason, many 
systems integrators have turned to 
VME, but Sun itself has largely aban­
doned VME. In late 1992, for exam­
ple, the company introduced a line of 
servers that lacked a VME bus entirely. 
"They think of it as dinosaur technol­
ogy," says Walter Snell, director of sales 
and marketing at Themis Computer, 
Pleasanton, CA. "They want to get 
away from it. " Themis sells, among 
other things, SPARC-based VME 
boards and says that it can happily 
profit in the VME market, which is 
too small for Sun to enter comfortably. 

There is therefore a demand for 
much higher speed SBus interfaces. 
LSI's 64864 is one of the first of these. 
The company expects the product to 
be used in high-performance SPARC­
based workstations. It also expects it to 
be used as an add-on performance 
booster on existing Sun workstations. 
The company says that the controller 
might be used as a low-cost, high-per­
formance solution for SCSI-2 periph­
erals, including servers, FDDI LANS 
and so on. 

The L64864 chip can be configured 
for either a single 32-bit DMA chan­
nel, or two 16-bit OMA channels and 
one standard 8-bit channel, by setting 
an external mode pin. When function­
ing as a 64-bit or 32-bit master bus for 
SBus peripheral subsystems, it can ini­
tiate burst sizes up to 64 bits .-mjt 
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Latest Flash: 
Terminals Play Cards 
The latest trend in terminals seems to 

be PCMCIA cards. Suppliers of both 
X Window System and alphanumeric 
terminals are poised to introduce ter­
minals that support the credit-card-size 
Flash EEPROM cards that were origi­
nally developed in the laptop and 
palmtop computer markets. 

On the X terminal side, Network 
Computing Devices Inc., Mountain 
View, CA, has introduced a new 
Erherner-Serial-PCMCIA (ESP) net­
work interface board that fits into 
existing NCO terminals. The ESP 
board supports one Ethernet port, two 
serial ports and a socket for a 
PCMCIA card. The company envi­
sions users loading and updating their 
X Window sofrware via PCM CIA 
cards. This is considerably easier than 
physically removing chips from the 
machine each rime there is an upgrade. 

An Ethernet-Serial-PCMCIA network 
board fits into existing Network 
Computing Devices Inc. X terminals. 

. ~ . 
1~ . 

• ~ •. (II .. 

o J 

However, the company says that, in 
the longer run, NCO customers will 
be able to exploit the large variety of 
PCM CIA cards expected to come 
from the PC market. NCO is antici­
pating PCMCIA modems, LAN 
adapters, ISDN devices and so on. In 
the interim, the ESP board is priced at 
$250, and the first PCM CIA card to 
go into it is $500. 

Meanwhile, Link Technologies Inc., 
Fremont, CA, is already shipping a 
line of alphanumeric terminals called 
MAX.it, each of which has two 
PCM CIA slots in irs rear. Link, a sub­
sidiary of Wyse Technology Inc., mar­
kers terminals to OEMs, and the 
MAX.its are designed to be rapidly 
modified for customers' special 
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requirements. The company says that 
the PCM CIA bus lends itself to such 
specialization in rhar the vendor or end 
user can quickly add or subtract differ­
ent functions. 

Currently, the company is showing 
only character terminal MAX.its. 
However, it says rhar Alphawindow 
terminals are available should anyone 
want them. An X Window MAX.it is 
also reportedly in the works.-mjt 

Cypress to Lay Off 400; 
Settles AMD Suit 

Nor all of the SPARC processor ven­
dors have happy news to relay. Chip 
maker Cypress Semiconductor Corp. 
will lay off "about 400" people and 
shift 75% of its assembly and rest 
operation to Bangkok, Thailand. 
Moreover, rhe company's San Jose, 
CA, facility will be scaled down to an 
R&D process development facility, 
while wafer fabrication will be shifted 
to a Minnesota sire. 

The company says rhar these actions 
will "return Cypress to the perfor­
mance levels our investors expect." 

In addition, Cypress said that it had 
serried for $4.25 million an outstand­
ing suit with Advanced Micro Devices, 
in which AMD alleged Cypress had 
infringed on an AMD patent for the 
"macrocell" technique used in Cypress' 
programmable logic devices. But 
Cypress still faces other potential legal 
expenses: Texas Instruments Inc. is 
charging that Cypress has infringed on 
one of its packaging methods. Cypress 
is also in discussions with AT&T 
regarding a "potential agreement" on 
several of that company's patents. 

Cypress said it is establishing reserve 
funds for the settlement of those 
potential costs and that the total costs 
of restructuring and litigation would 
amount to $37.2 million in the fourth 
quarter of 1992.-mjt 

New and Networthy 
Hub, bridge and router companies, 

nor to mention networking software 
vendors and the telecommunications 
granddaddy itself, AT&T, have made a 
slew of product introductions of lare. 

• AT&T, New York, and Novell Inc., 
Provo, UT, have announced that they 
will jointly develop and marker prod-



If your database 
system doesn't give 
you all of this today ... 

✓ Full object-oriented productivity? 

✓ Full relational reliability and flexibility? 

✓ ANSI SQL with full object extensions? 

✓ Pointer-based navigational performance? 

✓ Post-BLOb multimedia data support? 

✓ Full mission -critical application support? 

✓ Encapsulation using any compiled programs? 

✓ Spatial queries and indexing? 

✓ Object support for existing RDBMS data? 

✓ Federated multi-vendor RDBMS integration? 

✓ Rapid Application Development tools? 

... it's time to talk 
to today's database 
technology leader. 

UniSQL 
Call now for more informatio n 

1-800-4 51 -DBMS 
UniSQL, Inc . 9390 Resea rch Blvd , Suite 11 -200 
Austin , Texas 78759-6544 
Tele phone (5 12)343-7297 Ext. 10 1, Facs imil e : (512 )34 3- 7383 

All rights reserved Copyright 0 1993 UniSQL, lnc.. 
Un1SQL 1s a registered trad<.'mark ot LlniSQL. Inc: 
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ucts that link computer networks with 
business telephones. The first such 
product will be the Telephony Server 
NetWare Loadable Module (NLM) , 
software that will link Novell's 
NetWare with AT&T's Definity 
Communications Systems. It will 
allow customers to use such common 
telephone features as auto-dialing and 
conference calling in combination 
with information stored on networked 
computers. That will be followed by a 
suite of application programming 
interfaces for third parties to integrate 
the products into network applica­
tions. Both NLM and the APis are 
supposed to be available in the second 
half of 1993. 

• FTP Software Inc., North Andover, 
MA, has shipped Version 2.0 of its 
flagship product, PC/TCP for DOS 
and Windows. FTP says it has 
enhanced the speed and flexibility of 
the basic transport, added an automat­
ic installation program and created 
PCTCPNET, a Windows front end 
for Interdrive, which is FTP Software's 
implementation of NFS. 

• InterCon Systems Corp., Herndon, 

NEWS 

VA, has signed an agreement with ICE 
Engineering ofWitmore Lake, MI, 
allowing InterCon to add a UUCP­
based network communications soft­
ware product to its current line of con­
nectivity software for the Mac. The 
new product, called UUCP/Connect, 
allows users to convert a Mac into a 
UUCP host or client that can connect 
with other UUCP hosts using a dial­
up connection or a direct link. UUCP 
Connect is available immediately in 
bundles for 10, 25, 50 and 100 users. 

• Cayman Systems Inc., Cambridge, 
MA, has introduced the Gatorbox EX, 
a dual Ethernet port router that links 
Apple Talk work groups with Ethernet 
backbone networks. Cayman is posi­
tioning the EX as a solution for large 
Mac sites that are migrating from 
LocalTalk to Ethernet and need a fast 
way to let Ethernet-based Mac users 
communicate with Mac- and UNIX­
based users on different Ethernet net­
works. 

• Cabletron Systems Inc., Rochester, 
NH, has begun shipping what it is 
calling the industry's first interface to 
support FDDI routing for Apple Talk 
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networks. The F6069 Desktop 
Network Interface (DNI) card pro­
vides routing capabilities through 
Cabletron's support for the Apple Talk 
Update-based Routing Protocol 
(AURP), a recent enhancement to 
Apple Talk that allows data to be rout­
ed between different networking tech­
nologies. The F6069 connects Mac II 
and Quadra systems on LocalTalk, 
Ethernet, Token Ring or FDDI net­
works to other FDDI networks. The 
card is manageable through any 
SNMP-compliant platform. 

• Wellfleet Communications, the 
Bedford, MA, bridge/router vendor, 
introduced a high-speed serial interface 
module that provides links to T3, E3 
and SONET OC-1, and supports 
high-speed services such as frame relay, 
SMDS and ATM. The High-Speed 
Serial Interface (HSSI) link is user­
configurable at line speeds of up to 52 
Mb/s. Wellfleet simultaneously 
announced that it has extended its 
protocol support to include OSI. Now, 
the company's routers support both 
Intermediate System-to-Intermediate 
System (IS-IS) for OSI-based commu-

® All names are registered trademarks of their respective owners. 
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nications and Open Shortest Path First 
(OSPF) for TCP/IP-based ones. 
-mjfandmjt 

This Just In ... 
• All you thirty-somethings (and 

non-thirty-somethings): You've got 19 
days left (i.e., until March 19) to cash 
in on the latest Sun Microsystems 
Computer Corp. promotion. Depend­
ing on how many SPARCstation 10 
Model 30 full systems you order, 
SMCC is throwing in for free all kinds 
of peripherals, memory and even full 
systems. If you buy one Model 30, you 
get a free CD-ROM drive; buy three 
and you get a free SPARCprinter and 
three 424-MB internal disk expansion 
units. If you buy five Model 30s, 
SMCC is offering a free Model 30 
with a 19-inch color monitor, 32 MB 
of memory and a 424-MB internal 
drive. And if you buy l 0, you get two 
free Model 30s and a SPARCprinter. 
Maximum order size is 100 SSlO 
Model 30s. 

• The newest kid on the SPARCalike 
block is Apogee Systems Inc. , 
Tallahassee, FL. Apogee has 

NEWS 

announced a 50-MHz workstation 
called the Orbiter II+. The system 
comes with a 19-inch color monitor, 
32 MB of memory, a GX graphics 
accelerator and a 424-MB hard disk 
and lists for $11,295. T he company is 
claiming a 20% improvement in both 
integer and floating-point performance 
over a SPARCstation 2, and a 26% 
improvement in FP and 3% improve­
ment in integer performance when 
compared with the SPARCclassic and 
LX p roducts. 

• Novell Inc. announced it has select­
ed HyperDesk Corp.'s Distributed 
Object Management System (HD­
DOMS) to "provide an object-based 
interface to services and resources 
within the NetWare environment." 
Novell is licensing HD-DOMS from 
HyperDesk and bundling it as 
NetWare Loadable Modules (NLMs) 
with Net Ware 3.X and future releases. 
How the move will affect UNIX, via 
Novell 's recent bid to buy UNIX 

System Laboratories, is uncertain. ~ 
Novell has said HD-DOMS will sup­
port DOS, Windows, NetWare and 
UNIX clients. 

---

MASTER Pl.AN 
Prolect Manager for X Windows 
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• National Information Systems Inc., 
San Jose, CA, has introduced a Motif 
and Open Look GUI tool kit, called 
the Accent Tool Kit. The company says 
the product is the first Motif API that 
supports both Open Look and Motif 
without requiring users to rewrite 
appl ications. The tool kit features both 
Motif 1.1 and Open Windows 3.0 sup­
port in the same package. 

• Plant-floor-manufacturing software 
vendor Promis Systems Corp. is port­
ing its PRO MIS software to the 
SPARC platform. PROMIS is one of 
the most popular plant-floor packages 
and previously was only available on 
Digital Equipment Corp. VAX sys­
tems. 

• DBMS-vendor Oracle Corp., 
Redwood Shores, CA, and Sun 
Microsystems Inc. have announced a 
strategic alliance. The two will cooper­
ate in development and marketing of 
products and services for the pharma­
ceutical industry. T he companies claim 
to expect as much as $200 million in 
revenues from the partnership by 
1997. 

• Astern, the integrated office 
automation software package from 
Applix, Westboro, MA, seems to have 
survived an attempt to oust it from a 
lucrative eight-year contract with the 
Pencagon. Aster*x is part of GTE 
Government Service's bid on the lucra­
tive Joint Staff Automation for the 
Nineties (]SAN). GTE won the con­
tract, but losing bidders protested the 
award. However, according to Applix, 
the Government Board of Contract 
Appeals confirmed GTE's (and 
Applix's) possession of the contract. 

Correction 
In the chart entitled " New 

SPARCserver 600 MP Upgrade 
Prices ," (SunExpert, January, 
Page 8) the sixth item in 
the chart should have read: 
SPARCsystem 470, SPARCserver 
490, Sun-3/470 board upgrade to 
64-MB SPARCserver 600MP (with 
SuperSPARC and SuperCache) 
wi th a list price of $26,495 . 



The CY-8500 can store up to 25 GB 
on a single tape, at speeds of up to 
90 MB per minute, completely 
unattended . 

How7 With hardware data com­
pression that can boost capacity by 
up to five times. 

No other 8mm tape drive can 
match the capacity, speed, and price­
performance of this best-selling drive. 

ADVANCED. You 'll never be left in 
th e dark. A bright, backlit status 
display gives you the command 
under execution, transfer rate, com­
pression ratio , amount of tape re­
maining and more. 

Our data compression option is the 
fastest available. And it's switch select­
able , so you can still read and write 
standard tapes. Locate and restore 
files quickly and easily with our 
accelerated file access option. Add 
data encryption to control backup and 
restore operations through the use of 
encoded card keys. 

FLEXIBLE. The CY-8500 is plug 
compatible with virtually every 
computer system. Rack mounting 
options, dual drive configurations 
and a variety of cable lengths ensure 
a seamless fit into your computing 
environment. And as storage needs 
grow, you can upgrade to our ten 
tape library, capable of managing 
between 25 GB and 250 GB-all 
without manual intervention. 

RELIABLE. A sophisticated Error 
Correction Code yields a bit error 
rate of less than one in 1017 -the best 
in the industry. A MTBF rate of 
60,000 hours ensures reliability. 

Each turnkey subsystem features 
a 12-month warran~y that includes 
technical support from our experi­
enced in-house engineering groups. 

Everything you want in a backup 
subsystem is available right now. 

Call today for information at 

(804) 873-9000 
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TRUE PLUG COMPATIBILITY 
Alliant 
Alpha Micro 
Altos 
Apollo 
Arix 
AT&T 
Basic-4 
Concurrent 
Convergent 
DataGeneral 
DEC3100/5000 
DEC Bl-Bus 
DECDSSI 
DECHSC 
DECO-Bus 
DEC TU/TA81 
DEC Unibus 
Gould/Encore 
HP 
IBM AS/400 
IBM Mainframe 
IBM RISC/6000 
IBMRT 
IBM S/36 
ICL 
Intergraph 
Macintosh 

McDonnell 
Douglas 

Motorola 
NCR 
NeXT 
Novell 
OS/2 
PS/2 
Parallel Port 
PC 386/ix 
PC MS-DOS 
PC Xenix/Unix 
Pertee 
Plexus 
Prime 
Pyramid 
Sequent 
Silicon 
Graphics 

STC 
Stratus 
Sun 
Texas 
Instruments 

Unisys 
Wang 
and more 
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sk M r. Protocol 

by MICHAEL O'BRIEN 

"The sky above the port was the color of 
television, tuned to a dead channel. " 

-William Gibson, Neuromancer 

"ft doesn't matter. " 
-What you say when confronted with coo 

much information you can't use. 

'1t doesn't matter. " 

18 

-What the British Royal Navy said co 
Charles Babbage when he pleaded for 

just a liccle more money co finish 
a much more capable engine than 

the one he'd proposed. 

TOM BARRETT 

Cyber and Steam: 
The Compleat Victorian 

Questions? I'm 
not going to ask 
any questions. I 
know better than 
that. I see Mr. 
Protocol sitting 

there surrounded by wheels, cogs, 
drive belts and any number of chatter­
ing gears, and not a computer in sight. 
I know better than to ask any ques­
tions. 

A: How many times do I have to 
explain to you that your job isn't to 
like it. Your job is to ask questions 

about it, so that people will get sucked 
into reading this column and we all 
get to eat around here, not to mention 
laying in all those Ding-Dongs for 
O ld Squirrelbrain over. .. ah. Yes, well, 
excuse me. 

The environment in which you see 
our gallant Mr. Protocol this month is, 
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for a change, on the same level of real­
iry as he is himself, which is ro say, 
virtual. This, however, is definitely a 
retrograde version of realiry. In several 
recent columns, we have examined a 
few of the possibilities that the growth 
of the Internet sets before us, in terms 
of possible futures. This month , we are 
going to examine some visions of the 
future held by those whose points of 
view are complementary to our own. 
We'll be looking at the work of several 
writers who have great visionary abil­
iry, but no technical background. 

At this point, most technical rypes 
note that alarms have begun to sound, 
as their bogometers suddenly go off 
the scale. We all remember such 
wonderful TV series as "20,000 
Leagues Under the Sea," where techni­
cal content was thin ehough ro qualify 
for a sauce in a California cuisine 
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restaurant, and where the level of tech­
nical sophistication of any device was 
related directly to its explosive power 
when mishandled. 

So get over it. The writers with 
which Mr. Protocol is here concerned 
are among those whose abilities lie nor 
in the technical, bur in the literary and 
social. Their modus operandi is to 
track technology only loosely, bur to 
pay particular attention to the pres­
sures that society applies to technol­
ogy. 

The usual approach in technical 
prognostication is to concentrate on 
the changes that technology forces 
upon society. Small-town provincial­
ism and isolation crumble before mass 
media and telecommunications; busi­
nesses expand into worldwide entities 
thanks to rapid long-distance travel; 
privacy is eroded by computerized 
databases, etc. However, predictions 
based solely upon this effect have an 
awful habit of turning our spectacu­
larly wrong. Popular Mechanics, for 
example, has consistently and insis­
tently provided cover illustrations of 
the happy breadwinner heading off ro 
work in his own personal flyer. The 
orn irhopter has given way to the auro­
gyro and then to the fan-levitation 
family of expensive fai lures, bur we see 
no such tendency in real life. The 
dream of universal flight has given way 
ro the reality of the unfortunate conse­
quences of systems fai lure. When 
daddy's car goes blooey, it coasts ro a 
srop, bur when daddy's aurogyro goes 
blooey, the neighbors are as like as nor 
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ASK MR. PROTOCOL 

converted ro fajitas in a "Death From 
the Skies" scenario that is truly terrify­
ing when multiplied by 200 million or 
so personal flyers. On rop of that, we 
have the natural consequence of the 
hot rod fan- lev with the outboard 
turbo that can do O to 200 mph in 2.3 
seconds flat. I think nor. 

This serves as an example of the 
usually unexamined impact of society 
upon technology. What Mr. Protocol 
is here to rake a look at are several 
stories by people who typically work 
both sides of the street. Their science 
comes straight our of Science News, bur 
they are keen observers of the human 
condition. 

So who are they? Mr. Protocol is glad 
you asked. 

T he first writer we'll be looking at is 
William Gibson. This will come as no 
surprise to some; his 1984 novel 
Neuromancer started an entire literary 
movement which, thank heavens, is 
finally showing signs of slowing down. 

Mr. Protocol does nor mean to 
devalue Mr. Gibson's work. Certainly 
his writing has generated enough inter­
est in certain quarters to qualify as a 
religion. To such people, the dystopic 
vision served up by Mr. Gibson in his 
work acts as a high-technology vision 
of romance and adventure that carries 
all the appeal (and the same sort of 
appeal) as the works of Raymond 
Chandler or the film noir of the '30s. 

Mr. Gibson has based his work on a 
single observation, which, if he never 
writes another word, is sti ll sufficient 
ro earn him a permanent place in 

science fiction history. Until 
rhe publication of 
Neuromancer, visions of the 
future, even those that give a 
prominent place ro computer 
science, all seem to derive 
from Hugo Gernsback's origi­
nal vision of the future as a 
shining temple of scientific 
progress, in which bread mold 
and cracked concrete nor only 
have no place, bur are literally 
inconceivable. Most of the 
people in Neuromancer 

consider themselves lucky to 
find even moldy bread to ear. 
Mr. Gibson's primary contri­
bution is the realization that 
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advanced technology and computer 
networking will not substantially 
change the world view of those who 
have become alienated. To rhe 
contrary, a rightly linked worldwide 
information web cannot help bur 
create a class of"have-nots" whose 
alienation will be so severe that the 
skinheads of today offer only a glimpse 
of what is to come. 

To this, Mr. Gibson adds a concept 
that is brilliant in its simplicity, one 
made paradoxically easier by Mr. 
Gibson's own ignorance of the nuances 
of computer technology. His is the 
notion of "jacking in ," of connecting 
one's brain directly to the world 
computer network via a dimly envi­
sioned device called a "deck," which 
seems to look something like a cross 
between a PC keyboard and a musical 
synthesizer. (Mr. Protocol was assisted 
in attaining this vision by raking a 
close look at today's synthesizers. 
Almost all of chem are computerized, 
and almost all of those provide such 
unmusical options as "FORMAT 
DISK" in their menus.) 

The experience of the characters in 
Neuromancer in navigating the world 
network is one that has literally 
inspired thousands of computer scien­
tists, hackers, observers and enthusi­
asts. Mr. Gibson refers to it only as a 
"consensual hallucination," bur those 
who inhabit this alternate world of 
data space seem to have given their 
consensus to a reality that can kill its 
inhabitants. Running afoul of 
computer security software ("black 
ice," from Intrusion Countermeasures 
Electronics) does nor result in detec­
tion, arrest and conviction; it results in 
detection, assault and sudden death. 
The simple notion of filtering the 
connection between deck and brain 
such that one's own personal deck 
cannot fry one's own personal brain is 
never even referred to. Ir is part of the 
assumption that to inhabit data space 
at all is to expose oneself to all of the 
dangers therein. This lends the entire 
world of "cyberspace" a rather piratical 
air, where data thieves suddenly 
become highly mobile raiders risking 
their lives in the finest Errol Flynn 
tradition. 

T he notion of a complete sensory 
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reality, as "real" and more dangerous 
chan everyday reality, is so romantic as 
co be nearly irresiscible, ac lease among 
chose who are cired of whacking on 
keyboards co gee cheir compucers co 
behave. Certainly Mr. Gibson's vision 
of the network as a cityscape where 
even che mosr complex software 
systems are visualized as simple 
geometric shapes, and where security 
penetration is visualized as someching 
as simple as breaking through a wall, 
are much more palatable than our own 
current symbolic conceptions of such 
things as tortured exercises in machine 
grammar. 

The problem with such visions, of 
course, is thac they are oversimplified 
co the point of unbelievability by we 
who know what we are doing. The 
problem with the "problem," Mr. 
Prorocol feels, is that this is not a 
problem at all. The deletion of extra­
neous information is one of che most 
powerful rools of abstraction that we 
possess. If it were necessary ro repre­
sent each book we discuss by its entire 
contents instead of its tide, for 
instance, we would never be able to 
discuss books at all. If we were actually 
able to visualize the Internet as a 
cityscape, for example, and to give ic a 

spatial geography, and co give the orga­
nizations on it an architectural repre­
sentation as opposed to a simple 
domain name, we would all probably 
live easier lives. In face, for those like 
Mr. Protocol, who had actually seen a 
good percentage of the machine rooms 
on the original Arpanet, the Arpanet 
did have a visual representation, 
because Telnet and FTP were being 
pointed at real places, not indistin­
guishable abstractions. Given the 
impossibility of actually visualizing the 
millions of machines on the net, 
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generating a consensual hallucination 
actually sounds like a pretty good 
second option. 

William Gibson, however, is not the 
first person to have an interesting and 
original idea about what the Worldnet 
would be like. In Mr. Prorocol's 
humble opinion, that honor belongs co 
John Brunner, whose novel The 
Shockwave Rider, now several decades 
old, still stands up as excellent reading 
and a good vision. In Mr. Brunner's 
vision, the world computer network is 
taken as a given and used in much the 
same way as che electric power grid. Its 
use is closely tied wich the existence of 
many hundreds of channels of televi­
sion, some commercial, some paid and 
some guerrilla. Governmental decisions 
are commonly made by Delphi confer­
encing, whose results are binding. 

Mr. Brunner's vision of che future 
qualifies as neither ucopian nor 
dysropian . Power is seen co reside in 
the hands of those who are able co 
move information abouc; the most 
common form of governmental 
malfeasance is seen as the concealment 
of information. Although the philoso­
phies expounded in this book seem to 
hold a whiff of the '60s about them, it 
is still a refreshing breath of fresh air 

among che miserably misinformed and 
underinformed literature generally 
available. In fact, ic aces as a valuable 
counterbalance co the nightmare world 
proffered in Neuromancer, recognizing 
as it does the existence of checks and 
balances even in an out-of-kilter soci­
ety. 

Perhaps the strangest vision is at the 
same time the most revealing. Rather 
chan taking contemporary American 
society and extrapolating the ubiqui­
cous presence of the net co the most 
dominant feature of society, it instead 

SUNEXPERT Magazine/March 1993 

postulates the existence of advanced 
computer technology in a racher differ­
ent society-that of Vicrorian England, 
in the heyday of the Industrial 
Revolution. 

This book is The Difference Engine by 
(surprise!) William Gibson and Bruce 
Sterling. Mr. Gibson's first book 
spawned an entire (and largely unfor­
tunate) wave in literature (and lifestyle, 
at least among wannabes) known as 
"cyberpunk." The Difference Engine 
postulates what the authors rather 
coyly refer co in interviews as "steam­
punk." 

In the world of The Difference 
Engine, Charles Babbage's was far from 
the mostly vain effort we think of 
roday. The book's title is artistic rather 
than accurate, as it has nothing co do 
with the "difference engine" 
constructed by Babbage. The premise 
of the book is that Babbage's work on 
the Analycical Engine led co an entire 
industry of nonelectronic computers, 
of general power and capability 
comparable with those of the (our) 
1960s, at least. The world chus painted 
is peculiar, co say the least. The 
authors have done considerable 
research into the period, and in some 
sense this is unfortunate for modern 
readers, as those unfamiliar with the 
period are confronted with many 
events that are obviously of 
Significance, bur which are incompre­
hensible in the absence of knowledge 
about how those same events or 
personages figured in the hisrory of 
our world. 

This archness aside, the carefully 
thought-out view of the computerized 
Victorian age is fascinating indeed. 
The all-mechanical governmental 
computers are the size of large build­
ings, installed perforce in even larger 
buildings built co contain them. Dust, 
oil and grease are the main enemies of 
che government's efforts at tracking 
information, and an entire cadre of 
dedicated government clerks work, not 
in tweed suits and anonymous office 
buildings, but in Viccorian versions of 
clean room garb, feeding punched 
cards to the steam-driven behemoths 
that incarnate government policy. 

In everyday life, perhaps the most 
obvious use of the Babbage engines is 
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in entertainment. In our world, che 
cinema grew out of the magic lantern 
shows chat served not only as enter­
tainment in their own right, but often 
formed part of the program in 
vaudeville shows. The earliest moving 
pictures were booked as vaudeville 
aces. 

chis is in reality an inevitable conse­
quence of the deployment of a gener­
ally accessible worldwide computer 
network, but he does believe that it is a 
likely one. He is not of the same 
sanguine opinion as those who created 
the notable Community Memory 
Project in Berkeley, nor does he now 

share the dream that put 

r. Gibson's first book 
the People's Computer 
Company on the map. 
Simply throwing an infor­
mation resource at a 
community does not mean 
that chat community will 
use, or benefit from, that 

spawned an entire wave 

in literature known as 

'cyberpunk.' 

In the world of The Difference 
Engine, the entertainment cakes the 
part of a gigantic pin-screen driven by 
a Babbage engine in the basement. 
Would-be impresarios bring decks of 
cards for the engine which drive the 
pin-screen co produce a form of 
animated picture, similar to a silent 
movie. This wildly improbable assem­
blage is described in loving detail, 
becoming almost believable. 

Against chis backdrop, Messrs. 
Gibson and Sterling describe a world 
with all of the problems of early indus­
trial England multiplied co the break­
ing point. Luddites and anarchists 
attempt to smash the State, and the 
infamous "yellow fog" comes close to 
killing the entire city out of hand. 
Both of these phenomena were all coo 
real in our own world, but in this 
world, the Engines have so greased the 
gears of government that it has created 
conditions far worse than historical 
England ever managed to produce on 
its own. 

It is this recurring vision of comput­
ers providing both great power and 
nightmare consequences that seems to 
invade all of the literature which is 
based on premises which we would 
regard as anywhere near correct. Mr. 
Protocol thinks that "alienation" is at 
best overused to describe the 
phenomenon. In his darker moments, 
he prefers the term coined by Gilberto 
Hernandez, "human diastrophism." 

Mr. Protocol does not believe that 

resource. The efforts 
mentioned were brilliant 
failures even in communi­
ties noted for the high 

percentage of their population chat is 
educated and willing to cry new 
things. Too many barriers of educa­
tion, culture and human communica­
tion remain. The real power in infor­
mation does not, today, lie with the 
availability of the information itself. It 
lies with those who at least purport to 
interpret that information, to make it 
digestible, trivially available, and enter­
taining, and who stand co make more 
than a few bucks doing so. 

"Human diastrophism," indeed. Mr. 
Protocol thinks you should consider 
what the Worldnet means to your 

Peruvian nanny. -

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

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

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

Making 
Programs 
by PETER COLLINSON, 
Hillside Systems 

A 
t the start of computing, early programmers 
instructed their computers using numbers, 
sometimes called machine code. Machine code 
is placed in the memory of the machine. Each 

instruction is passed one by one into the instruction-decod­
ing logic controlling how the hardware works. Actually, deal­
ing in raw numbers may seem to be in the dim and distant 
past, but it isn't really. I can remember toggling octal values 
into the PDP-11 to start the bootstrap and burst UNIX into 
life. 

Writing programs by hand-crafting numbers proved to be 
difficult, and along came some salvation in the form of 
assemblers. An assembler is a program that takes text as its 
input and generates machine code as its output. It allows the 
programmer to give a mnemonic name to each instruction. 
It is better to write than machine code and easier to read. 
The early assemblers directly translated from a textual repre­
sentation of the instructions into the machine code that ran 
on the machine. 

These early machines had a small number of registers. 
Registers are complicated bits of hardware and were expen­
sive to make. Each machine code instruction contained an 
op-code saying what the instruction was to do; a few bits 
perhaps selecting a machine register; and a memory location. 

The assemblers allowed you to say things like "load the 
content of location 679 into register l." It was quickly real­
ized that plumbing absolute numbers into the program was 
not a good idea because it made things hard to change and 
hard to read. After all, just what did the number in location 
679 represent? 

Assemblers developed the abiliry for users to define their 
own names for locations in memory. These names could be 
related to the job in hand. Also, you could insert new loca­
tions easily. You didn't have to worry about their address. 
The assembler would do that for you. You could name vari­
ables and you could name parts of the program by supplying 
labels for jump instructions. Better, you could name subrou­
tines so you could begin to split your programs into separate 
modules. 

Hold on a minute. All this stuff sounds easy and logical. 
But there is a large technical leap between the simple trans­
lating assembler and the more complex assembler that deals 
with named locations. Remember that there were no disk 
operating systems. Even simple translation was a compli­
cated process. First, you loaded the assembler into the 
machine. The assembler read in your program that you had 
placed on punched tape (or cards). The assembler output 
punched a tape (or cards) that could be loaded into the 
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machine in turn and run as your program. When we spoke 
of "one-pass" assemblers, it had real physical meaning. 

The addition of names meant chat you might need a rwo­
pass assembler. The first pass would check the names, verify 
instruction formats, assign locations co variable data and 
output some intermediate code. The second pass would use 
chat intermediate form co generate the machine code. The 
second pass knows chat all the names used in the source 
program are valid and it knows the addresses they have been 
assigned in memory. As a result, it can generate the correct 
instruction values. 

The next step is the invention of "high-level languages," so­
called because they were more complex syntactically than 
assembler. Rather than writing something chat mapped 
direcdy onto the hardware of the machine, you could write 
in statements chat were closer co the algebra chat you learned 
in school. le was easier co write 

a = b + c 

than 

lda b 

add c 

sta a 

le was seen to be possible co gee the machine co generate the 
full instruction sequence. The program chat did chis was 
called a "compiler" because it generated several machine 
code statements for each line chat you supplied. 

There was another payoff. If I gave you my program, you 
could get your machine co generate something chat would 
run on your computer: 

mov b , rl 

add c , rl 

mov rl , a 

Program portability was born. 
We now hie a period of huge growth in computing. 

Machines acquired viable storage media. Operating systems 
began to emerge, managing the data storage and the 
machine. le became easier co run a compiler to create the 
object file. le became easier co automate the various passes 
chat you needed co cake the source and make the binary. le 
became harder co write portable programs because they 
interfaced to operating systems, and these interfaces were 
different. 

There was an immense explosion in language design. It 
seemed to be the focus of computer science in chelate '60s 
and early '70s. A credible computer scientist had co have 
written a compiler for something. Of course, I was no 
different from anyone else. I was there. 

On the whole, languages were formally defined so chat 
they were unambiguous. They could be parsed into 
elements and their syntax recognized by the compiler. Many 
errors could be eliminated by ensuring chat the program was 
specified using a known set of unambiguous rules. 

Languages dealt with very similar ideas; on the whole, if 
you learned one then you could transfer co another. 
Languages tended to try to hide the machine from the 
programmer. If you consider BASIC, FORTRAN, ALGOL 
and COBOL, none provided access co the real address of a 
variable. 

C 
The C language and the UNIX operating system sprang 

out of all chis. C was derived from B, which was in turn 
derived from BCPL. BCPL was a language invented by 
Martin Richards from Cambridge in the United Kingdom. 
le was notable because it was designed co be portable. The 
language compiled into pseudocode for an "imaginary" 
stack machine. To get BCPL working on your system, all 
you needed co do was co write some code chat translated a 
set of relatively simple operations into machine code char 
would run on your machine. This was not coo difficult, and 
BCPL became widespread in academic circles in the United 
Kingdom, at lease. 

BCPL admitted chat computers used addresses and 
allowed you co use chem direcdy. le allowed you co deal with 
pointers co objects, so for the first time in my experience as 
a user of high-level languages, you could create complex 
data structures chat used real pointers. Previously, you had 
to use array indexes as "pointers." 

BCPL was typeless. le assumed chat the machine consisted 
of boxes, and chose boxes could contain an integer, a 
pointer, the address of a routine, etc., etc. le assumed char if 
you added one co a pointer, then it would point at the next 
box. This worked fine on word-oriented machines but · 
created severe problems on byte machines like the PDP-11. 

For me, however, BCPL had shown the way. Writing in 
assembler was all well and good, but it was tedious. By now, 
assemblers had become complicated. In some attempt co 
cake the drudgery out of program creation, they had picked 
up the idea of macro replacement. You could write your 
program in a self-specified set of higher level statements, 
and the assembler would replace the text you wrote by with 
the text from a macro definition . Many complex systems 
were written like chis. However, macros were generally 
personal, could not be checked syntactically and were 
limited. A high-level language was better. 

C is (or was) the best high-level assembler chat has been 
designed. The compiler for the PDP-11 was tuned so chat 
you could generate excellent machine code from your high­
level language statements. The language had some 
constructs chat mapped direcdy onto the addressing modes 
ofche PDP-11 , and 

C = *ptr++ ; 

could be done in an instruction. 
The language had picked up the idea of structures from 

PL/1 and Pascal. A structure is a pattern of data; it cells the 
compiler chat a certain chunk of memory is co be laid out in 
a particular way. The language separates the definition of the 
structure from the act of making an instance of the structure. 
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You can create pointers co structures, and arithmetic on 
these pointers works sensibly. Adding one co a pointer moves 
the pointer co the next instance of the structure in memory 
(not just the next box). You can load a structure pointer with 
a physical machine address and control hardware by setting 
values into registers whose rype is defined by the structure. C 
changed the idea that the machine should be hidden and 
opened up the machine for the programmer. 

Compiling C 
C was also interesting because it was designed to run on 

UNIX. UNIX at chat time only supported small programs. 
Of course, some would say these were reasonably sized and 
everything else chat has followed is coo big. The program 
chat cook your source and made an executable program, cc , 
was not actually the compiler. Instead it was a program chat 
coordinated the activities of a number of ocher phases of the 
compilation process. UNIX made it easy co write such a 
program. 

Also, UNIX made file handling very easy. You didn't worry 
about creating temporary files. You steamed on and just did 
it. This was certainly not true of ocher operating systems, 
where disk space seemed to be a jealously guarded resource. 
In UNIX, you behaved as if disk space were limitless and 
simply created files. It was fast and effortless co do so. Files 
grew without you having to worry about saying first how big 
they were going to be. They just grew and were infinite in 
size. Well, nothing is infinite. Ir's just chat infiniry is relative. 
Infiniry here means "big enough." 

Money Back 
Guarantee 

We're so confident y ou'll be satisfied with our 
networking products, that we offer a 30-day 
money back guarantee! 

For a full-rang e of high quality networking 
products a t th e right price, call on LDI. 
Satisfaction guaranteed, or y our money back! 
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If it's easy to create and use files, you can afford co use 
chem co communicate between the programs chat are the 
phases of the compiler. It's easier to break the compilation 
process down into manageable sections. 

The compiler has several sections. First, your program is 
passed through the C preprocessor. This is mandatory now 
but didn't used co be. On the compiler for UNIX Version 6, 
the first character of the file had ro be "#" to force the source 
to be passed through the C preprocessor. This was dropped 
in lacer systems because the pre-processor was so heavily 
used. 

The preprocessor added macro processing co make the 
source code more readable; you can insert readable text 
strings in place of numeric constants. Complex expressions 
can be reduced co readable function calls chat are expanded 
in-line for efficiency. An important feature is the abiliry to 

insert the contents of files; these "include" files mean chat 
programs can share definitions. This code sharing has 
become an important feature of modern-day programming: 
It gives us the abiliry co share data definitions, but we don't 
need the source code chat implements chem. We link chat in 
ready-compiled from a library at the end of the compilation 
process. 

The output from the preprocessor is passed into the first 
phase of the compiler. Its job is to check syntax and defini­
tions. It creates an internal representation of the code, gener­
ally a tree structure. This is passed in the second phase to 
generate the instructions needed to run the program on the 
machine. Traditionally, this code is output as assembler 
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source for input into a simple assembler, usually called as . 

The assembler source can be passed through a code opti­
mizer. The code optimizer is a text recognition program. It 
scans the assembler source looking for patterns and replacing 
them with new code that is hopefully more efficient than the 
compiler was able to generate. The reason for this is that the 
compiler will generate code for each simple expression that it 
finds; it is hard for it to see paths through the code. For 
example, a compiler may generate a jump to a jump to a 
jump. The optimizer can spot this and make the first jump 
go to the final destination. Incidentally, many modern 
compilers do their own internal optimization in the code­
generation phase; take a peek at Sun's manual page for cc . 

The as program takes whatever it is given and translates it 
into an "object file. " This might be the end of the story if 
the program is completely self-contained in a single module. 
This is a rare case. C was designed with the idea that 
programs could easily be split into separate modules. The 
complete program is created by linking all the object files 
together using a link editor, usually called ld. 

Linking and Loading 
The compiler, the assembler and the link loader will 

conspire to make the program consist of three parts: the text, 
data and bss segments. The text segment contains the 
machine code instructions that the compiler creates from the 
code of the program. The instructions will never modify 
themselves-the code segment is capable of being shared by 
several processes and so must remain constant. 

The data segment contains any preinitialized variables and 
any constant strings that the programmer may have defined. 
The bss segment contains any uninitialized variables. This 
segment is not present on the file containing the load image 
of the program; instead it exists as a size in the file header. A 
corresponding area of memory is allocated to the process and 
set to zero when the exec system call starts the program 
executing. The name bss stands for "block started by 
symbol" and is a hangover from early IBM machines. 

When these segments are linked together and run as a 
UNIX process, they will be loaded as if the process was a 
program running on the raw machine. So, for example, the 
same compiler, assembler and link loader are used to gener­
ate the running kernel-which is a program running on the 
raw machine. 

Each module of the program will contribute something to 
each of the three segments. The linker's job is to build up the 
three segments from the object modules. It assigns addresses 
so that the machine code in the text segment refers to rhe 
correct addresses in the data and bss segments. 

Each module will undoubtedly refer to a routine or some 
global data in another module. It's a feature of C char rhe 
names the programmer assigns to global objects are passed 
down through rhe compiler and assembler ro end in the 
object module in a symbol table. Originally, this was very 
unusual. 

When one module calls a routine in another, the name will 
be flagged as undefined in the first module. The assembler is 
happy with this; it knows that the loader will fail if any 
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symbols are undefined when the loader runs out of modules. 
The notion of having undefined symbols allows us to have 

libraries of precompiled object files that can be loaded with 
our program. W hen the linker has finished with the modules 
from our program, it will find that there are several unde­
fined symbols, like printf perhaps. The cc program 
instructs the linker to look through an archive file, libc . a . 
This is several separate object files joined together using 
some recognizable glue, so each file can be seen as distinct 
wi thin the archive. 

The loader scans the archive looking for a file containing 
one of the symbols that are undefined. It finds printf is 
defined in a file (probably printf . o ) and loads that file 
into the object file that it is building. T his file will add some 
more undefined symbols into the link loading process, say 
_doprint. The loader continues ro scan for the undefined 
symbols and will pull in any fil es that define symbols in the 
undefined list. It stops when the undefined list no longer 
exists, or the library is exhausted. In the first case, we have a 
runnable program. In the second, we have an error. The 
serial nature of the search for undefined names means that 
the ordering of files in the archive is crucial. Ir also means 
that you have ro be careful about what routines you place in 
what library modules. 

Actually, I have just described the original process. A 
number of things have changed since that mechanism was 
defined. First, the number of files in the standard library has 
grown, and serial searching of the library is too slow. The 
ranlib program helps with this. T his generates an index 

Reader Feedback 

that is placed as the first file in the archive. The loader 
knows about the index and uses it to speed up the searching 
process. 

Second, libraries have multiplied and the amount of code 
that we want to load into programs has grown. It's grown to 
a point where people began ro worry about the size of the 
programs being generated. The basic problem is that every 
program contains its own copy of the library routines. We 
didn't worry about this when the routines were small, but as 
the libraries grew there were increasing calls for some mecha­
nism where all the running programs on machine could 
point to one instance of the library code. This is what we 
now mean by shared libraries. 

Shared Libraries 
UNIX has always shared code segments. If two instances of 

the same program are running, then the processes share the 
code segment. T hese days that code segment is actually a file 
mapped into memory using the memory management hard­
ware. The hardware splits the code up into pages pointed to 
by registers. The registers can contain page addresses in 
memory or can hold disk addresses. A page fault happens 
when the executing program hits a page that is not physically 
present in memory. The operating system arranges to bring 
the relevant page into memory, and the program continues 
ro run. 

In order to make shared libraries work in a clean way, we 
want ro dynamically link a routine into our address space at 
run time. We want to do it like this so that the linkage mech-
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anism is position-independent; it would be inconvenient to 
have some mechanism that said the printf code must reside 
at some fixed point in every program. 

The Sun implementation starts with the ld program, which 
permits the object module to have references to routines that 
are stored in a sharable dynamic library, say, libc . so . 1 . 7 . 

These references are indirect calls via linkage tables. 
The program start-up code invokes the dynamic link editor 

ld . so . This code is mapped into the processes' address space 
and given the address of a structure that refers to the 
modules that are needed by the process. The modules are 
mapped into memory, and the primary entry points are 
entered into the linkage tables. This done, the program starts 
executing. The linkage tables are not filled until they are 
needed; this stops unnecessary work being done. The linkage 
procedure is made a little more speedy by the storage of data 
in a cache built when the system reboots by the ldconfig 

program. 
The shared library routine might need to reference some 

data areas that are potentially writable. This is handled by 
placing the necessary data definitions in a matching library 
say, libc . sa . 1 . 7 . Parts from this archive are linked stati­
cally into the program by ld. 

We have many programs with parts of shared library files 
mapped into their address space. How do we update the 
library? We can simply replace the file and restart the 
processes. This is safe if none of the external interfaces to the 
routines have altered. This is hard to guarantee. The Sun 
system uses version numbering on the libraries, and ld 
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records the version number in the executable image. When 
ld . so runs, it checks the available libraries against the 
stored version number looking for a matching major number 
(1 in the examples above) and the highest compatible minor 
number (7 in the examples above). Incompatibilities can 
result in a warning error message being primed. 

We have certainly gained memory from the use of shared 
libraries. What have we lost? Programs no longer stand 
alone. It is now much harder to move programs from 
machine to machine as binaries. You run the risk that some 
hidden library routine has altered the way it works. When 
you link all the routines into the program statically, you 
freeze the code so it should always work. On the positive 
side, it means that binary programs can benefit from 
improvements and bug fixes in library routines. 

Thanks 
T hanks to Ningping Fan from the University of Pittsburgh 

for the email that sparked this article. Thanks also to the 
Answer Book for providing reading on shared libraries; see 
Chapter 1 of the book Programming Utilities and Libraries. -

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 l+. Email: p c@expert . com. 
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ROBIN JAREAUX 

by RICHARD MORIN, 
Technical Editor The Tool Command Language 

L ast month's column looked at 
the Windowing Korn Shell 
(WKSH), USL's approach to 

generating script-based window appli­
cations. This month, we look at a free­
ware approach ro the same problem. 

John Ouscerhout has developed a 
Windowing Shell (wish) with many of 
the same capabi lities as WKSH and a 
few nifty additional features . Just as 
ksh is the basis for WKSH, John's 
Tool Command Language (Tel) and 
Toolkit (Tk) libraries form the basis 
for wish. Bear with me on a short 
explanation of the libraries; I promise 
to get back to wish before long. 

Tel Basics 
John describes T cl as an "embeddable 

command language." Using the T cl 
library, you can build a command lan­
guage into a C application. The base 
language includes control flow con­
structs, subroutines, variable handling 
and so forth. The library handles the 

32 

overhead, letting your application code 
respond to its specialized commands. 
The resulting program thus contains a 
specialized language interpreter. 

Because most applications are not 
designed around a command language 
parser, I prefer to chink of Tel as an 
"extensible shell" or perhaps an "appli­
cation backplane." This emphasizes 
the fact that Tel is not very suitable for 
hacking into an existing application. 
Instead of having an all-powerful main 
program, T cl applications define ser­
vice routines, then start up a demand­
driven executive. W indow program­
mers will find chis very familiar. 

T cl service routines are quite a bit 
like the C functions chat WKSH 
allows to be linked in at run time. 
T hat is, they look like main programs 
chat have been munged into functions. 
Some of the fine points differ, howev­
er. Most obviously, T cl service routines 
cannot be loaded at run time. I would 
like to see John copy chis feature from 
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WKSH, as it might encourage the 
development of useful libraries. 

In any event, a service routine parses 
its command, then performs its task. 
For uniformity, service routines always 
return text strings. If no results need to 

be returned, the sering will be empty. 
Service routines can invoke ocher ser­
vice routines by sending command 
strings to the Tel executive. 

This may seem a bit baroque and 
more than a little inefficient. It has 
some very strong advantages, however. 
It gives the service routines a consis­
tent interface; they can be called equal­
ly well by the user or by another ser­
vice routine. It also allows them to 

cake full advantage of the interpreter. 
Lee's say an application needs a lot of 

run-time flexibility. When it starts up, it 
can preload a few default bits ofT cl 
code. Ac run time, these definitions can 
be modified, changing the way the ap­
pl icacion does its job. We'll get to an­
other significant advantage below. 



UN EXPRESS 

CON EXPRESS 

:he Sun workstation upgrade business, you just don't technicians with can-do attitudes. That's why Sun owners 
off the ground overnight. There's more to it than can always count on Falcon for the best prices and 
:king a warehouse, hooking up some FA:LCON support in disk, tape, optical, memory, displays, 
mes and getting a UPS account. -- printers, workstations, server packs, software and 

er the past six years, Sun owners have come 
1ppreciate Falcon's no-nonsense configura-
1 advice, installation and technical support 

everything they need to make their workstations 
work better. 

smMs, INC Call today for your free 1993 catalog 

r:--e-=-,;---"'!"I 
by expert reps and of Sun upgrades. 

• 

Making Workstations Work Better 

(800) 326-1002 
141 7 W. North Market Blvd. Sacramento, CA 95834 

(916) 928-9255 FAX (916) 928-9355 

All brands, products and services mentioned are the trademarks or registered trademarks of their respective owners. Circle No. 14 on Inquiry Card 



At Entropic, we've oo.reloped the most advanced 
software/hardware products for DSP on UNIX worn:­
stations. All~ if Di~tal Signal Proces5ing is \\hat you 
do, we am make it easier and 
signiliamtly more cost-effective. 

We'd like to tell you all 
aboutit Send for your free 
,mite paper from the UNIX DSP 
experts. Daailed and direct, it 
makes sense of the complex 
is.sues involved. 

Of course, if saving time 
and money doesn't appeal to 
you, we won't bother you any­
more. But if instrument-kvel 

New Ports: 
SPARC JO 

SOIAR/S2.1 
(full mulio 
support) 

New Product: 
lllK 

(llitlt/('11 lllt1rkm• 
/llotlel TtKJlkil) 

power on your UNIX~ is \\hat you're looking 
for, let us know. Because if you've got the interest, 
Entropic ha.5 the answers. 

futrEntropic, 
Don't wa.5te another minute! 

Send my free copy of ''DSP in 
the UNIXEn\ironment'' today. 

Company ___________ _ 

Address ____________ _ 

City _____ .State ____ Zip __ _ 

Phone ____________ _ 

E~ 
MAIL TO: 

Entropic Research Laboratory, Inc. 
600 Pennsylvania Ave., SE Suite 202 

Washington, DC 20003 
800-446-0028 

voice: 202-54 7-1420 FAX: 202-546-6648 
e-mail: esps@wrl.epi.com 

L---------------------------------
34 Circle No. 13 on Inquiry Card 

I/OPENER 

Tk Basics 
Tk is a Tel-based Xl 1 toolkit. The 

user interface is modeled after Motif, 
but the programming interface and 
internal structure are totally different. 
The Tk library is mostly a collection of 
T cl service routines. They get linked 
into T cl as commands and may be 
invoked in the usual manner. The 
application programmer sees them as 
an extension to the T cl language. 

Tk commands set up, adjust and 
otherwise interact with Xl 1 widgets. 
When a widget is activated (for 
instance, by a mouse click), it sends 
the interpreter a string containing one 
or more T cl commands. These get 
passed off to Tel, Tk or application 
service routines for handling. 

Although Tk is not particularly 
object-oriented, it has many of the 
characteristics that make object-orient­
ed libraries pleasant to use. The Tk 
commands are very abstract, relying on 
defaults whenever possible. These 
defaults may be overridden in a variety 
of ways, allowing great flexibility. In 
the simple case, however, Tk does rea­
sonable things on its own. 

Tk's pack command is a good exam­
ple of this approach. Used without 
options, pack puts each widget into the 
top of the remaining unallocated space. 
This produces a descending vertical 
stack. Using the top, bottom, left 
and right options, a programmer can 
modify this placement. Filling options 
can be used to put stretch widgets or 
place empty space around them. 

Using pack, it is quite simple to cre­
ate a nested set of windows. Each win­
dow's options control its internal 
arrangement, and pack tries to ensure 
that all of the constraints are met. This 
is not too dissimilar from the technique 
used in WKSH, or for that matter, 
grap. The use of constraint-based tech­
niques simplifies all of these languages. 

wish Basics 
If you don't need any application­

specific service routines, you don't 
need to bother with building an appli­
cation. Just hand the commands to the 
T cl and Tk code and be done with it. 
wish lets you do this. Like any other 
shell, wish can be run interactively or 
in batch mode (running a script). In 
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Tk terms, wish is a completely generic 
application. 

Consequently, the wish code is really 
simple. It parses the command line, 
initializes Tk and Tel, adds a few sam­
ple commands, and drops into the 
main loop ofTk. The whole thing 
takes less than 500 lines of C. 

In many ways, wish is a window 
hacker's dream. The C code is small 
enough that it is trivial to understand, 
so additions and modifications should 
be very easy to install. New commands 
can be added in either C or Tel, 
depending on what is needed. If the 
extension needs to run really fast or 
use low-level OS features, a bit of C 
code is appropriate. Otherwise, Tel 
code will be shorter, simpler and 
quicker to debug. 

send-ing Commands 
The Tk send command allows Tk­

based applications to interchange arbi­
trary T cl commands. This allows sets 
of applications to interoperate in some 
really powerful ways. It can also get 
programmers into a lot of trouble, if 
they're not careful. 

Let's say my spreadsheet needs a plot­
ting window. It invokes a plotting 
application, telling it which variables 
to plot, etc. Whenever the spreadsheet 
modifies the plotted data, it sends a 
command to the plotter, telling it to 
wake up. 

The plotter could get the new data as 
part of the command. More deviously, 
it might send commands back to the 
spreadsheet, asking for the updated 
values. There is no reason for the plot­
ter to be passive, either. It could allow 
the user to fudge plotted data points, 
then send the new values back to the 
spreadsheet. 

Getting more radical, a program (or 
programmer) can send new defini­
tions to a running program. Let's say 
the plotter needs the spreadsheet to 
perform a particular function during 
each recalculation. Using send, it 
could insert the needed code into the 
spreadsheet. Similarly, a debugger 
could use this technique to add tracing 
code. 

I'm only hand-waving, you under­
stand, but the capabilities are all 
implicit in the Tk system. Moreover, 
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John Ousterhout is quite serious about 
getting them used. He feels that the 
move to larger and larger monolithic 
applications is misguided. If simple 
programs and shell scripts can cooper­
ate in sophisticated ways, perhaps we 
can use suites of small programs to do 
big jobs in flexible ways. 

This shouldn't sound too unfamiliar 
to UNIX types. The UNIX philoso­
phy is built on such notions. 
Unfortunately, traditional UNIX val­
ues haven't fared very well in the 
Wonderful World of Windowing and 
Widgets. I'm hoping that ideas like 
send will help us to regain a bit of the 
simplicity we have abandoned. 

I also hope some de facto standards 
will arise soon on how such scripts 
should be written. Like most general 
techniques, send is a very sharp 
knife. By sending the wrong com­
mands to another program, a pro­
gram can cause some very peculiar 
results. 

More generally, software engineering 
could be a real issue. If two programs 
get modified independently, their abil­
ity to interact smoothly could go away. 
If there aren't clear ways for programs 
to structure their interaction, the suite 
of programs could have some bitter 
disputes. 

Some T cl Code 
Last month, we looked at a five-line 

WK.SH script that put up a "hello, 
world" widget. This month, we'll do it 
in three lines, using wish: 

# ! /usr/local/wish -f 
label . 1 text "hello , world " 
pack append .. 1 {} 

The first line forces the script to be 
interpreted by wish. The second line 
starts up a label widget with the 
desired text string. Finally, we ask 
wish to pack up a window including 
the label. 

T d's widget naming system should 
feel quite familiar to UNIX types. The 
top level of the window has the name 
" . ". The label's name ( .1) indicates 
that it is just within the window. If the 
label lived inside a frame ". f", its 
name would be " . f . l ". I like this 
kind of regularity and suspect it greatly 
eases widget referencing tasks. 
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Resources 
If you have Internet access, it's very 

easy to get copies of T cl and related 
packages. The current T cl and Tk dis­
tributions reside in directory /tel on 
allspice .berkeley . edu. The 
Barkley Tel Archive (/tel on 
barkley . berkeley. edu) contains a 
wealth of contributed packages. 

Alternatively, you can pick up one of 
the commercial freeware distributions 
that includes Tel. The Sun User 
Group, (617) 232-0514, 1992.2 disk 
contains a copy ofTk, as does Prime 
Time Freeware, (408) 738-4832, Issue 
2-1. While we're on the subject, there 
are some other new disks that might 
contain T cl, and certainly contain 
other interesting freeware. 

InfoMagic, (609) 683-5501 , has a 
disk that includes 386BSD and 
NET/2. O'Reilly and Associates, (707) 
829-0515, has some X-related CD­
ROMs coming out soon. Sterling 
Software, ( 402) 291-8300, is redoing 
its NetGems disk. Walnut Creek 
CDROM, (800) 786-9907, has a 
range of freeware disks. Final ly, 
Yggdrasil, (510) 526-7531, has a 
Linux distribution on CD-ROM. 

More generally, if you are interested 
in freeware that can be found on the 
Internet, take a look at (shameless 
hype alert) my other column, "The 
Internet Notebook," in UNIX Review. 
The April column ("T cl, Tk and 
Friends") fills in a few areas left alone 
in this column. 

John Ousterhout's upcoming book 
(An Introduction to Tel and Tk, John 
K. Ousterhout, Addison-Wesley, 
1993) should be both easy to read and 
definitive. (An early draft of part of the 
book is available on allspice . 
berkeley. edu.) Finally, if you have 
Usenet access, consider subscribing to 
comp . lang . tcl . ~ 

Richard Morin produces Prime Time 
Freeware, a semi-annual CD-ROM 
collection of redistributable, UNIX­
related source code. Between releases, 
he consults, writes and teaches on 
UNIX topics. He may be reached at 
Canta Forda Computer Laboratory, 
P.O. Box 1488, Pacifica, CA 94044 or 
by email at rdn@cfcl . can. 
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I USE PVCS'' 

PVCS is the Standard for 
Desktop and LAN-Based 

Development 

"I invented SCCS back 
in 1972 but today PVCS 
offers much more than 
SCCS in control, security 
and productivity. It's 
professionally maintained 
and updated. I wouldn't 
trust my company's 
precious code to 
anything less. 

PVCS is far more 
convenient to use than 
SCCS ever was, and it 
works transparently 
across OS boundaries. For 
features, performance, 
reliability and 
convenience, there's no 
comparison - PVCS is the 
best configuration 
management product on 
the market." 
- Marc Rochkind 

PVCS Version Manager 5.0 provides complete 
control of versions of your software and its elements, 
including binary files. Previous configurations are 
easily recovered at any time. Parallel development is 
made safe and productive because conflicting 
changes are detected and prevented or saved as a 
parallel development branch. You always know who 
made a change, when and why it was made, and 
what was changed. In addition, PVCS Configuration 
Builder can embed "footprints" containing historic 
infonnation into compiled code and act conditionally 
on the infonnation when it uses the code. Footprints 
in executable code can be read with an included 
utility. This greatly simplifies bug tracking. 

Other new features include: 

■ Definable promotion models. 

■ Multilocking and fine-grained lock techniques 
for better work group access. 

■ SCCS and RCS archive importing. 

■ Extensive reporting capabilities. 

The PVCS family includes the PVCS Developer's 
Toolkit that not only makes it easy to connect PVCS 
functionality to whatever programming environment 
you use, but also opens the door to much needed 
application features in commercial applications. 
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PVCS Configuration Builder is highly compatible 
with UNIX MAKE. The macro names are the same 
and the search path logic is identical. Most UNIX 
MAKE scripts will run without modification. 
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our Standard Column 

by PETER H. SALUS 

T hough I began chis series of 
columns nearly three years 
ago by discussing the various 

standards organizations, I still get a 
large number of requests for informa­
tion about them. At the same rime, I 
am reluctant to merely reprint a col­
umn. And though John Hill of Unisys 
posted a long description of ]TC 1 on 
the net some months ago, just what 
JTCl is and how it relates to other 
things is far from understood. 

Joint Technical Committee 1 is 
"joint" between the IEC and ISO. IEC 
is the International Electrotechnical 
Commission, and up until 1988, 
equipment standards were developed by 
IEC. Standards for media and program­
ming languages were developed by 
ISO-the International Standardization 
Organization. 

In the middle 1980s, thanks largely 
to the efforts of Ed Lohse, lace of 
Burroughs Corp., activities to rational-
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JTCl and ANSI 
ize the situation were starred in earnest. 
JTCl was the result. JTCl is the first 
and only joint ISO-IEC committee. 

ISO committee procedures are 
Byzantine; IEC is similarly involved. 
The situation was sufficiently complex 
that separate procedures were developed 
and approved for JTC 1. This document 
is known as the JTCl Directives. (The 
JTC 1 Directives can be obtained from 
the JTCl secretariat, ANSI.) 

The current organization and pro­
gram of work of JTC 1 is as follows. 
JTCl has two kinds of member bod­
ies: national bodies, of which there are 
42-24 primary and 18 observer; and 
internal, 14 internal to ISO and IEC 
and 19 external (like ECMA-the 
European Computer Manufacturers 
Association). ANSI is the U.S. nation­
al member body; AFNOR is the 
French; DIN is the German; JIS is the 
Japanese; etc. 

There is no such thing as "organiza-
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tional" or corporate membership. 
Similarly, there are no individual mem­
bers. ANSI, however, accredits organi­
zations and committees to develop stan­
dards for it. Membership in some of 
these is organizational, such as X3. In 
some it is individual, such as the 
Institute of Electrical and Electronics 
Engineers (IEEE). 

For the most part, the work of ]TC 1 
itself is managerial in nature. JTC 1 
focuses on matters like project initia­
tion, subgroup establishment and docu­
ment approval. 

The technical work ofJTCl is really 
accomplished by its subgroups. Broadly 
speaking, there are three types ofJTCl 
subgroup. These are special working 
groups (SWG), study groups (SG) and 
subcommittees (SC). 

SWGs are typically established to per­
form some specific task and are often 
nontechnical in nature. Examples 
include the SWG-P, which deals with 



YOUR STANDARD COLUMN 

IS0/IEC JTC1 Subcommittees 
SC1 (Vocabulary): Collects and coordinates terminology 
usage by all groups within JTC1 . 

SC2 (Character Sets and Information Coding): Standards 
for the bit- and byte-coded representation of elements 
of various identified types of information, for inter­
change mainly at the application level. 

SC6 (Telecommunications and Information Exchange): 

SC21 (OSI Information Retrieval , Transfer and Manage­
ment): Development of standards for the upper layers 
of the Open Systems Interconnection (OSI) model. 
Also included are database management systems, 
information resource management systems (IRDS) , 
and open distributed processing standards (ODP). 

SC22 (Languages and Application Environments): 
Programming language and operating environment 
standards. Standards for telecommunications and OSI , (systems 

functions, procedures and parameters, as well as the 
conditions for their use) for the four OSI layers that 
support the transport service-in cooperation with CCITT. 

SC7 (Software Engineering): Defines standardized tools 
for development software. 

SC23 (Optical Digital Data Disks): Development of opti­
cal media standards including unrecorded (raw) media 
as well as recording onto and reading from those 
media. Both write once read many (WORM) and 
rewritable media are included. 

SC11 (Flexible Magnetic Media for Digital Data Interchange): 
Development of standards for diskettes and cartridges. 

SC26 (Microprocessor Systems): Development of stan­
dards used in microprocessor systems including basic 
hardware, bus and allied interfaces. 

SC14 (Representation of Data Elements): Codifies data 
elements so that their common definitions can be 
used to exchange data. 

SC27 (Security Techniques): Development of standards 
for security, such as encryption and verification. 

SC15 (Labeling and File Structure): Standardization of 
file allocation and directory information used for all 
types of recorded media. 

SC28 (Office Equipment): Standardization of equipment 
commonly used in office settings. This includes print­
ers and the quality of their output. 

SC17 (Identification Cards and Related Devices): 
Standards for cards such as credit and debit cards in­
cluding the physical , electrical and magnetic properties. 

SC18 (Text and Office Systems): Standardization of func­
tional ity that simplifies text editing and other office­
related subjects. 

SC29 (Coded Representation of Picture , Audio and 
Multimedia/Hypermedia Information): Standardization of 
complex (i. e., more difficult than characters) data rep­
resentation . Data compression without the loss of 
information is also handled here. 

JTCl procedures, and SWG-FS, which 
deals with functional standards (often 
called international standardized pro­
files, or ISPs). Technical Report (TR) 
10000 describes procedures for the 
development of Open Systems Inter­
connection (OSI) ISPs. SWG-FS is 
currently revising TRlO000 to incor­
porate procedures for managing the 
development of ISPs for open systems 
environments. 

There have been two special study 
groups established by JTC 1. Each was 
given a specific charter and assigned 
specific deliverables. Neither exists to­
day since they completed their assign-

ments. The two study groups were 
MSG-1 (management study group) and 
TSG-1 ( technical study group). TSG-1 
focused on interfaces for appl ication 
portability. 

The most enduring subgroup type is 
the subcommittee (SC). SCs tend to 
be organized around functional topics. 
An SC typically focuses on a single 
technical subject area. The detailed 
standards development work of an SC 
takes place within the working groups 
(WG) within an SC. 

One way to better grasp the activities 
ofJTC l is to group the SCs (see 
"ISO/IEC JTC l Subcommittees"). 
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T here are four convenient groupings: 
application elements, systems, equip­
ment and media, and sys tems support. 

The scope of JTC l is extensive. 
Virtually all standards used in modern 
information technology systems 
receive their worldwide endorsement 

through JTCl. -

Peter H. Salus is currently working 
on books on internationalization and 
computer communication. H e has 
attended Pl003, Pl224 and ISO 
meetings. He can be reached at 
peter@uunet.uu .net. 
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ystems Administration 

Tuning Disk and File Systems 
by S. LEE HENRY 

Y 
ou're on the set of "Honey, I Shrunk the 
Sysadmin." Suddenly, the reducer beam catches 
you, and, without having a chance to properly 
shut down the system, you are thrust inside the 

disk of your SPARCserver 690. Dazed, but curious, you 
glance down at the rapidly spinning magnetic platters. You 
estimate their movement to be about 3,600 revolutions per 
minute and almost slip off the arm on which you are 
perched. It moved! Caught you by surprise. You realize that 
it just slid over to the left and is now hovering over a differ­
ent track than it was just a moment ago. Someone is reading 
your files? Maybe the system is simply writing out its 
buffers? You're not sure. 

The disk head appears to be almost touching the surface, 
but the ride is smooth, as if the head were floating on the 
thinnest cushion of air. Another swerve, chis time to the 
right. You find yourself wishing you'd been inserted into a 
less active disk. You're beginning to feel a little nauseated. 

To keep your mind off your stomach, you begin to ponder 

disk geometry. The thought of concentric tracks on multiple 
platters is almost mesmerizing. You recall your class in solid 
geometry and imagine a hollow cylinder intersecting the disk 
platters and joining corresponding tracks on all platters. Yes! 
You imagine the sectors lying end-to-end on the track below 
you. Sectors, you chink, the smallest addressable unit on a 
disk. Suddenly, you're swerving several tracks to the left. Seek 
rime. It didn't take very long, but you notice that it took 
longer to reach the new track than it did before. Little 
wonder seek rime is reported as three statistics-minimum, 
average and maximum. Slowly, you begin to see the magneti­
zation on the surface below you. Yikes. Looks like an endless 
stream of bar code whizzing by at about 35 mph. You can 
sense some requested data lying up ahead and wonder if 
you'll get it all this rime or have to wait for it to come 
around again. You hope that rotational delay will be mini­
mal; you can sense the system's hunger for this data. 

Processes are waiting. Someone just hit a carriage return 
and is waiting for a file to display. You try to estimate the 
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SYSTEMS ADMINISTRATION 

transfer rate of this disk. Must be close to 6 MB/s of raw 
data. That's not bad. Your VCR, analog beast that it is, can't 
move information that fast. But with all the file system over­
head, you think, your processes won't be getting useful data 
at this rate. Processes are still waiting. You wonder if you 
should have bought that 10-MB/s fast SCSI-2 disk that 
Corey from Andataco called you about last month. Swoosh! 
Off again to another track. Seems you're picking up pieces of 
the same file from many different locations. Wonder if you'll 
survive the 4 million miles or so of this frenzy predicted by 
your mean time between failure (MTBF). Swoosh. Swoosh. 
How much fragmentation is there on this disk, anyway? 
Maybe those log files you've been keeping in / var and 
analyzing through cron every afternoon are filling up the 
spaces left between other files. On the other hand, there are 
probably a number of data requests all going on at the same 
time, and this poor head is bouncing around like a host at a 
cocktail party trying to satisfy everyone. 

You look again at the spinning surface, a little nervously 
this time. Your file systems are down there. Judging from the 
number of cylinders and sectors, this might be your system 
disk. Hold yourself steady. If you bounce, you might cause a 
head crash right in the middle of your root file system! What 
else did you put on this disk? Swap space and / usr. Any 
applications? How long would it take you to rebuild them? 
Don't bounce. Please don't bounce. 

You wonder about all the space used up by the disk format­
ting and all the overhead of your file systems. These platters 
look so large to you now. You're a little surprised there is so 
little free space left. It's been a long time since you did any 
cleanup, you think guiltily. Old log files and core dumps 
might be eating up some of the space and causing you to be 
tossed around like this. 

Swoosh! Suddenly, a rush of cool air. Someone is shoving 
papers in your face and you realize you've dozed off in a 
team meeting. Everyone is looking at you, waiting for your 
report about the new disks you're supposed to be adding to 
one of the file servers. Ah, you sigh, there is still time to tune 
your file systems. You haven't even formatted the disks yet. 

Disk Hardware 
Wow. You've seen this picture before and heard all this 

terminology, but never before thought so deeply about how 
well your file systems performed given the decisions that you 
made about partitioning disks and running the newf s 
command. You've always known that disks were divided into 
things called tracks and cylinders but never really cared 

Figure 1. Disk geometry 

much about them. Now, still feeling a little lightheaded, you 
just can't seem to get basic disk geometry, illustrated in 
Figure 1, out of your mind. 

You want to set your new disks up as well as possible. After 
all, you rationalize, you've spent a lot of your budget over the 
last couple of years upgrading your storage, and disks are 
expensive. Besides that, they house all the data and applica­
tions that your users need. Without that data, the system is 
of no use to anyone. And, recalling your mind trip into the 
internals of a hard disk, disks are usually the slowest part of a 
system and, thus, play a major role in determining overall 
performance. 

You glance through your / etc / format .dat file for an 
entry corresponding to your new disk. If you don't find one, 
you'll have to get back on the phone and get this informa­
tion from Corey, who sold it to you. You'll need accurate 
information about the disk to utilize its capacity as well as 
possible. Still, you realize that you have several goals. Good 
use of the disk space is only one consideration. You also want 
good performance, even if you have to trade some disk space 
for it. And you want reliability. 

Figure 2. Using iostat to report terminal and disk activity, as well as CPU utilization 

$ iostat 10 
tty sd0 sdl cpu 

tin tout bps tps msps bps tps msps us ni sy id 
1 8 8 1 0 . 0 4 1 0 . 0 2 0 2 97 
0 3 0 0 0 . 0 13 2 0 . 0 6 0 5 89 
1 7 27 4 0 . 0 0 0 0 . 0 0 0 1 99 
2 13 6 1 0 . 0 3 0 0 . 0 1 0 2 97 
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SYSTEMS ADMINISTRATION 

# df 
Filesystem kbytes 
/dev/ sdla 19095 
/dev/ sdlg 145999 
/dev/ sdlh 192151 
/dev/ sdOf 4831 
/dev/sdOa 16303 
/dev/sdOg 168528 

# df -i 
Filesystem iused 
/dev/sdla 999 
/ dev/ sdlg 9942 
/dev/ sdlh 4564 
/ dev/sdOf 33 
/dev/ sdOa 1767 
/ dev/ sdOg 11807 

Figure 3. Using df to find usage 

Balancing the Load Across Disks 

used 
7314 

125884 
135663 

3966 
10778 

150868 

ifree 
9753 

62634 
92204 

2399 
6745 

73313 

Now chat you find yourself with a fresh opportunity to set 
up some file systems, you wane to do it right. Partitioning 
the disks will be a piece of cake, but you'd like to balance the 

Figure 4. Calculating KB per inode 

The Shell Script 

# ! / bin/sh 
df I grep -v File I sort> /tmp / df.$$ 
df -i I grep -v File I sort> /tmp/dfi . $$ 

avail capacity Mounted on 
9872 43% I 
5516 96% /usr 

37273 78% /home 
382 91% /opt 

3895 73% /roots 
808 99% /usrS 

%iused Mounted on 
9% I 

14% /usr 
5% /home 
1% /opt 

21% /roots 
14% / usrS 

load as much as possible to get the best overall performance 
across the disks. One way to start planning for balancing 
your load is to use the iostat command (see Figure 2) with 
a sampling interval to produce a report on disk I/0 activity. 

join -jl 1 -j2 1 -o 1 .1 1 . 2 1 . 3 2 . 2 2 . 3 2 . 5 /tmp/df . $$ /tmp/dfi . $$ > /tmp/join . $$ 
cat /tmp / join . $$ I awk -f avginodes 
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The awk Script 

# avginodes - calculate average space per inode in each file system 
# 
{ AVG= $3 I $4 

print $1, AVG " Kbytes/inode in " $6 
print "\t " $2 / ($4 + $5) " expected" 

The Results 

# avg 
/dev/sdOa 6 . 0996 Kbytes/inode in /roots 

1 . 9153 expected 
/dev/sdOf 120 . 182 Kbytes/inode in /opt 

1 . 98643 expected 
/dev/sdOg 12 . 7778 Kbytes/inode in /usrS 

1. 97989 expected 
/dev/sdla 7 . 32565 Kbytes/inode in I 

1 . 77595 expected 
/dev/sdlg 12 . 6618 Kbytes/inode in /usr 

2 . 01167 expected 
/dev/sdlh 29 . 7246 Kbytes/inode in /home 

1 . 98569 expected 
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SYSTEMS ADMINISTRATION 

The Shell Script 

# ! /bin/sh 

when plenty of space is available. 
The default value for disk space per 

inode is 2,048 bytes. In other words, 

# compare - line up space used and inodes used from df 
# 

your average file is expected to be about 
2 KB long. You think for most file 
systems, this value is inappropriately 
small. You decide to evaluate your 
system by using the commands and 

d f I gr ep - v File I sort> /tmp/tmp0 . $$ 
df -i I grep -v File I sort> /tmp/tmpl . $$ 
echo "FileSys %Space %Inodes " 
join - jl 1 -j2 1 -o 1 . 1 1 . 5 2 . 4 /tmp/tmp0 . $$ /tmp/trnpl . $$ scripts shown in Figures 3 and 4. 

First, you run a simple df command to 
show how much space is used and avail­
able. The avail column omits free space 
withheld from users. You remember 
when you first noticed that this number 
seemed too low and began to understand 
the discrepancy. 

The Results 

# compare 
FileSys %Space %Inodes 
/dev/sd0a 74% 21% 
/dev/sd0f 91% 1% 
/dev/sd0g 99% 14% 
/dev/sdla 42% 9% 
/dev/sdlg 96% 14% 
/dev/sdlh 78% 5% 

Figure 5. Calculating space/inode ratio 

The bps column shows how many KB are being transferred 
per second over these intervals. This, at least, should tell you 
how well your current disks are balanced. You can also use 
this information to restructure your file systems later if the 
balance changes. You decide to take a look at the disks on 
your SPARCstation2. 

You also need to think about how many file systems you 
want per disk. You'd probably make the best use of disk 
space by having one or two large partitions per disk. On the 
other hand, smaller file systems will perform better. You also 
need to decide if you want to keep all your system parti­
tions-root , swap, and /usr-on the same disk, and home 
directories and applications on another. Having a system 
disk would, after all, enable you to replace or reload file 
systems on the second disk more easily. 

File System Parameters 
Once you've partitioned your new disks, you are ready to 

set up your file systems. Browsing through the man page for 
newfs, you are astounded at the number of parameters that 
you can set. Many of them look familiar. You can set the 
block size, # cylinders/group, rotational delay and fragment 
size along with a number of other parameters. You decide to 
get as much information as you can from the manufacturer, 
examine the defaults, and maybe experiment with maximum 
contiguous blocks like the example in the man page of 
tunefs . You also note that the tunefs command will allow 
you to change some of the file system parameters on the fly. 
If you unmount a file system, for example, you can change 
the ratio between space and inodes. This might help correct 
for an imbalance and allow you to better use the disk. You're 
concerned that if you have more than enough inodes for a 
given amount of space (this is usually the case), you will run 
out of disk space sooner than you should. If you have too 
few inodes, you will not be able to create new files even 

With a -i option, the df command 
reports on inodes, the structures that 
contain information about files . 

Combining the output of these two 
commands, you reason, can produce a 
report that calculates the ratio of space to 
inodes for existing files and for the file 

system as a whole. So, you write a shell script and an awk 
script to help compute the ratios. 

You can see by the output of this procedure that the file 
systems are set up with the default ratio of 2 KB per inode. 
The actual ratio shows that your files are much larger and, 
therefore, too much space is reserved for inodes. A simple 
comparison of the capacity column from the df command 
and the o/oiused column from the df -i command shows 
the same thing with slightly less precision (see Figure 5). You 

Figure 6. Calculating capacity 

The awk Script 

# sumparts 
{ 

DISK= substr($1 , 6 , 3) 
DK= substr($1 , 8 , 1) 
if (DK== PRIOR_ DK) 

SPACE= SPACE+ $2 
else if (NR > 1) { 

print PRIOR_DISK , SPACE , "Kbytes " 
print SPACE * 1. 024 , "Kbytes " 
SPACE= $2 

PRIOR_DK = DK 
PRIOR_DISK = DISK 
} 

The Results 

# df I sort I awk -f sumparts 
sd0 173359 Kbytes 

177520 Kbytes 
sdl 357245 Kbytes 

365819 Kbytes 
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write another script so that you can line these values up 
conveniently. 

Another parameter you think about altering is minimum 
free space. You've always gone with the default of 10% and 
known that this cushion of unusable disk space improved file 
system performance. You're inclined to think that 10% of 
disks as large as 1 or 2 GB is simply too much space to put 
aside; hundreds of MB may be more disk than you want to 
sacrifice. 

You think about all the space already unusable and how 
large those platters looked when you were perched over 
them. Even on the SPARCstacion2 on your desk, the space 
lose to formatting and building file systems is considerable. 
And wait! You wonder if the size of your new disk was 

hankfully, there is tune f s to 

allow you to change some of 

the parameters later on. 

reported to you in GB as you think of chem (2 to the 30th 
power or 1,073,741,824) or as a simple power of ten (1 

billion). The difference is almost 74 MB per GB! Corey was 
careful to specify the disk size after formatting. You decide to 
build an awk script that adds up the space on local disks and 
calculates the difference between che cwo ways of reporting 
MB. Even on your small disks, you see a difference (see 
Figure 6). 

You collapse into your chair. It's been a hard afternoon. 
There's a lot more to setting up disks and file systems than 
you thought. Thankfully, there is tunefs to allow you to 
change some of the parameters later on. And, you can always 
back up a file system, rebuild and reload it. Gee. You should 
call Corey back and talk in more detail about disks. Wait. 
What's that now? The boss is talking about shooting a video 
in the office? Quickly, you make a dash for che door. ~ 

S. Lee Henry is on the Board of Directors of The Sun User 
Group and is a system administrator for a large network of 
Suns in the federal government. Her email address is 
slee@expert . com. 

It's In the Mail 
Excited, confused , inspired or irritated by some­
thing you read in SUNEXPERT Magazine? We would 
be happy to hear from you. Our email is always 
available to answer questions directed at our 
columnists: Michael O'Brien , Peter Collinson , 
Richard Morin , Peter Salus and S. Lee Henry. 
For the sake of brevity and type fit , we may 
edit letters, but we will try to respect the ideas. 
So, let us hear from you at dpryor@expert.com. 
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THE SUN ENQUIRER 
Volume XXII No.19 Special Edition One Dollar 

8MMTAPED 
TELLS -----· 

Built-In Display Reveals The Most Intricate Details Of Backup. 

After delivering the keynote address at a recent trade show, the TTi 8501 
granted The Sun Enquirer an exclusive backstage interview. 

Sun Enquirer: We hear your 
built-in display is the greatest thing 
since transistors replaced tubes! 

8501: Well, I wouldn't go that 
far. But DP managers sure love it. It 
tells you if there's enough unused 
tape in a cartridge to complete your 
backup. It lets you know if the tape 
is in good condition. And it even 
reminds you when it's time to install 
a cleaning cartridge. 

Sun Enquirer: That's terrific! 
But fill us in on some basics. What's 
your speed and capacity? 

8501: I can hold five gigs on a 
standard 8mm cartridge and my 
sustained data transfer is up to 500 
kilobytes per second. 

Sun Enquirer: How about your 
average seek time? 

8501: In high-speed search 
mode I can find any file on a tape 

that contains 5,000 megabytes in 
about 60 seconds. 

Sun Enquirer: That's fast! But I 
think our readers would really like 
to know if you're still doing work 
with some of the top CPUs in the 
business? 

8501: You better believe it! I'm 
compatible with all kinds of SCSI­
based systems. Not to drop names, 
but some of my best friends are 
VAXes, Sun SPARCstations and 
servers, IBM PCs and RS/6000s, 
HP I Apollos, and Macs. 

Sun Enquirer: Boy, you really 
do get around! Is it hard to get 
along with so many different hosts? 

8501: Not really. You see, the 
engineers atTTi designed me with 
12 little switches on my back panel. 
By changing the settings I can speak 
almost any language. 

Sun Enquirer: That must really 
come in handy in a multi-host 
environment. Do those switches do 
anything else? 

8501: Ofcourse! Besides 
setting the emulation, they change 
my SCSI address and let the user 
choose options like fast file search, 
short file mark enable and more! 

Sun Enquirer: I suppose those 
switches also help you get along 
with 2.3 gigabyte 8mm drives? 

8501: You got it. I can read 
tapes that were written by 2.3 
gigabyte drives and write tapes in 
EXB-8200 mode, so they can be 
read by any 2.3 gigabyte drive. 

Sun Enquirer: Mr. 8501, thank 
you for talking with us today. If folks 
want to learn more about you, what 
should they do? 

8501: Either call (714) 693-1133 
or drop me a line atTTi. I take all 
my calls and I always answer my 
mail. Well, gotta' go, but I hope I'll 
be talkin' to you soon! 

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

111111'~• TRANSITIONAL 
I I I TECHNOLOGY, INC. 

5401 E. La Palma Ave., Anaheim, CA 92807 
Phone: (714) 693-1133 FAX: (714) 693-0225 

In the UK. call (44) (295) 269000. 
@ 1992 Transitional Technology. lnc. All other trademarks and copyrights acknowledged. 

Circle No. 45 on Inquiry Card 

I j 

f 



SOFTWARE DEVELOPMENT 

48 

here are a lot of similarities between SunSofc's 

ToolTalk and Hewlett-Packard Co. 's Broadcast 

Message Server (BMS) message-passing technologies. 

Boch are a collection of specs, services and application program­

ming interfaces (APis) chat enable software developers (and 

users) co interchange cools, applications and ocher data seam­

lessly. Once these technologies cake hold, according co SunSofc 

and HP, gone will be the days when developers are required co 

write customized links between individual cools and applica­

tions so chat they can share information. Instead, ToolTalk- and 

BMS-aware applications will automatically notify one another 

of changes, updates and ocher pertinent information. 

Boch ToolTalk and BMS run on multiple platforms, including 

Sun Microsystems Inc. hardware. Boch accommodate standard 

network protocols and transport mechanisms, such as TCP /IP, 

Sockets, ONC, NFS and RPC. And because SunSofc and HP 

were among the winners of the bid co provide the Object 

Management Group's Common Object Request Broker 

Architecture (CORBA) standard-technology upon which both 

ToolTalk and BMS are grounded-the two message-passing sys­

tems are evolving, co a large extent, in parallel. 

Ac the same rime, there are plenty of ToolTalk-BMS differ­

ences. What stands our first and foremost is the difference in 

packaging and positioning of the two technologies . 
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eleased by SunSoft in 1991, the ToolTalk service is architected to be 

completely distributed and network-aware . Applications can use 

ToolTalk in two ways: They can employ it directly, calling functions 

from the ToolTalk API library to create, send and receive messages; or 

they can use a "service" built on top of the ToolTalk service, thereby making the 

ToolTalk service a communication backbone. In both cases, the ToolTalk service 

runs on top of the ONC+/RPC product. 

With ToolTalk, location is entirely transparent to the developer as well as the user. 

The ToolTalk service determines which applications receive the information sent by 

another by looking for those applications that have asked for the type of information 

sent, regardless of whether the receiving application resides on the local system or 

across the network. As the number of users increases, the number of ToolTalk soft­

ware servers increases to support scalable distributed performance. ToolTalk also 

integrates applications for single users on single systems. 

Any ToolTalk-enabled application can be replaced by any other tool or application 

that supports the same ToolTalk message protocol. ToolTalk message-compliant 

applications describe the functions they need another application to perform and do 

not need explicit links to a specific application. Applications perform the tasks they 

do best and ask other applications to perform tasks for which they lack functionality. 

When ToolTalk protocols are observed, cooperating applications can be modified or 

rewritten without affecting one another. ToolTalk messages are easily added to exist­

ing applications to send, receive and use shared information. 

by Astrid Julienne and Larry Russell , SunSoft 
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ToolTalk also offers complete sup­
port for both procedural and object­
oriented messaging, allowing Too!Talk 
messages to leverage the functionality 
of the procedural applications that 
dominate current usage, while 
enabling a smooth migration path to 
tomorrow's object-oriented environ­
ments. 

SunSofr's vision of an object-oriented 
environment is outlined within its 
Project DOE (Distributed Objects 
Everywhere), SunSofr's distributed 
object paradigm. Project DOE 
includes an evolutionary growth path 
for current applications, with continu­
ing support for the ToolTalk messag­
ing service. All current ToolTalk func­
tionality will continue to be support­
ed, with the migration occurring in a 
completely transparent manner to 
users and developers. This wi ll pre­
serve current application integration 
functionali ty, while providing access to 
the additional capabil ities of distribut­
ed object solutions in the future. 

ToolTalk Availability 
SunSofr's position is that application 

integration technologies such as 
ToolTalk should be standard system 
software. It therefore ships ToolTalk 
bundled with Solaris 2.X for SPARC 
and X86, encouraging its widespread 
availability and adoption. As a stan­
dard feature of the Solaris operating 
environment, all Solaris users have 
ToolTalk installed and available on 
their systems at no extra charge. 

In addition to integrating applica­
tions across Solaris-based systems, 
ToolTalk can also integrate applica­
tions running across multivendor dis­
tributed networks. The ToolTalk ser­
vice is currently available for more 
than 75% of the world's UNIX work­
stations, including systems from Cray 
Research Inc., Digital Equipment 
Corp., Hewlett-Packard Co., IBM 

Over time, the underlying Too/Talk 
implementation that users and devel­
opers do not see will be swapped out 
and replaced by the DOMF and other 
services. 
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Corp., Intergraph and Silicon 
Graphics Inc. , as well as Sun 
Microsystems Computer Corp. and 
SPARC-compatible vendors. 

ToolTalk binaries for HP 9000/?xx 
HP-UX, DECstation Ultrix 4.2, and 
IBM RS/6000 AIX RISC systems are 
available through SunSofr authorized 
distributors worldwide, including 
Pencom Software of Austin, TX. End­
user companies can obtain an unlimit­
ed usage site license for Too!Talk bina­
ries on DEC, HP or IBM RISC work­
stations for $1,500 per architecture. In 
other words, a site with 1,000 HP 
workstations can obtain ToolTalk for 
$ 1.50 per seat. ToolTalk for Silicon 
Graphics' Iris 40 systems is available 
from SGI, and ToolTalk for Cray and 
Intergraph systems is distributed 
through these vendors' respective dis­
tribution channels. 

Standard Message Sets 
Developers in different organizations 

need standard messages to ensure that 
the applications they develop will 
automatically integrate with the appli­
cations developed by others. Users 
access a vast array of purchased and 
internally developed applications to do 
their work, making an integrated set of 
tools in one horizontal or vertical mar­
ket segment insufficient to accomplish 
the tasks necessary. Users want and 
need freedom of choice and do not 
want to be restricted to any narrow set 
of tools. Standard ToolTalk message 

API Migration to DOE 

Solaris today 
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sets enable this freedom of choice 
across all applications. 

SunSofr has done extensive work 
with leading software suppliers and 
end users to define standard message 
sets. These message sets are open speci­
fications in the public domain and are 
free for anyone to use without royalty 
or license fees. Copies of these stan­
dard message set specifications and 
information on developing ToolTalk­
message-compliant applications can be 
obtained from SunSofr. 

Separating messages into related sets 
helps developers to adopt the most 
appropriate messages for their applica­
tions. Software vendors can choose to 
adopt some or all message sets, 
depending upon the functional inte­
gration their customers require (or 
they can forego the message sets alto­
gether and add Too!Talk to apps on a 
case-by-case basis). T heir applications 
will be able to interoperate with any 
other application that has also adopted 
a particular message set. Existing 
ToolTalk message sets include: 

• The Desktop Services Message Set. 
To achieve basic desktop integration, 
applications need to support interap­
plication control messages. With the 
Desktop Services Message Set, an 
application can manage the state of 
files , windowing and processing for 
itself or for any other application. This 
kind of functionality enables the devel­
opment of smart desktops and inte­
grated smart tool sets. Groups of appli-

Applications 
integrated with 

ToolTalk messages 

ODE application 
framework 

Solaris tomorrow 
Source: SunSoft 



Learn the Only Debugger You Will 
Ever Need Without Turning the Page 

C • C++ • Fortran • Pascal 
Microsoft Wmdows • SUN • DECstation • Silicon Graphics 

UNIX/386 • Aviion • Motorola Delta • VAX/Ulbix 

Double click on a variable 

1 to create a window that 
displays its value when­
ever the program stops. 

2 Click on a variable to print 
its value. 

3 Click on a green dot to set 
a breakpoint. 

4 Click on the stop sign to 
clear the breakpoint. 

5 The program is currently 
stopped here. 

6 Click on a function name 
to display its source code. 

7 Set a conditional break­
point at the current line. 

8 Click "next" to execute the 
next line of the program. 

9 Click "go" to continue (or 
start the program). 

Click ''help" to learn 
the rest of MULTI. 

struct bar { 
struct bar *next; 
en um color { red,orange,yellow,green,blue }color; 
float d[lO]; 
int count; 

}*Bar; 

s ct bar *NewBar(count,color) 
enu color color; 
{ 
inti= O; 

Click here to 
see the object 
this points to. 

Double click here 
to see this array 
in a new window. 

struct bar *ret; 

1 ( count == 0) 

Move the mouse 
,.,;.__~__:_;~--M here and type in 

a new value. 
re rn 0; 

ret = truct bar *)malloc(sizeof(struct bar)); 
ret->ne = NewBar(count-1,color); 
ret->color color; 
ret->count = count; MONITOR calls □ 
for (i = O; i count; i++) 

61 ,.~ ret->d[i] i; 
(count=l0,color=orange(l)) 

62 • return re , 
63 • } 
64 

main() 
{ 

NewBar(l0,orange); 
); 

line:61 

Click II calls" to 
display a call 
stack window. 

Click "halt" to 
stop execution 
of the program. 

Click 11 edit" to 
edit the current 
function. 

It's worth learning MULTI to fix one bug. 
Also, embedded development for: 68xxx, 386/486, SPARC, R2000/R3000/R4000, 88000/88110, Gmicro, V810 

.,1111111111 . 

Green Dills 
• S O I<' T W A R E. I N C . • 

510 Castillo, Santa Barbara, CA 93101 
Tel: (805) 965-6044 FAX: (805) 965-6343 

See Us at 
UniForum '93 
Booth #2449 1 Cranberry Hill, Lexington, MA 02173 

Tel: (617) 862-2002 • FAX: (617) 863-2633 

Copyright 1992 Green Hills Software, Inc. MULTI and Green Hills Software are trademarks of Green Hills Software. Inc. All other trademarks are trademarks of their respective owners. 
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Notice Routing 

Stale=Sent 

cations can call upon one another to 
perform tasks and to interact as one 
solution environment for the end user. 

• Document and Media Exchange 
Message Set. The ToolTalk Document 
and Media Exchange Message Set 
allows any application to incorporate 
text, graphics, audio and video gener­
ated by another application. Using this 
message set, applications can commu­
nicate with one another in a transpar­
ent manner, both locally and over net­
works, regardless of data formats or 
compression technology. 

• Data Access and Manipulation 
Message Set. Users who access databas­
es and manipulate information in 
spreadsheets and decision support appli­
cations require integration. This mes­
sage set makes data integration seamless 
and completely transparent to users. 

• CASE Interoperability Message 
Sets. In certain vertical market seg­
ments such as computer-aided soft­
ware engineering (CASE) and elec­
tronic design automation (EDA), 
groups of applications need to 
exchange control information to oper­
ate in concert. Through the CASE 
Interoperability Alliance, SunSoft has 
wo rked with leading software vendors 
to define messages for this specialized 
CASE functionality. 

SunSoft, DEC and SGI have pro­
posed a vendor-neutral CASE-tool­
integration messaging standard that 
enables software developers to inte­
grate their CASE tools across hetero-

A request, another class of Too/Talk 
messages, is a call for an action. 
With the results of the action record­
ed in the message, the message is 
returned to the sender as a reply. 
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Handler 
and 

observers 

Source: SunSoh 

geneous CASE environments. This 
180-page document has been submit­
ted for consideration as a base stan­
dard to the ANSI X3H6 CASE tool 
standards committee and specifies sets 
of messages for debugging, browsing, 
analysis and design, editing, builds 
and version management. These stan­
dard definitions allow developers to 
have a wider choice of fully integrated 
tools running on their preferred plat­
form. More than a dozen leading 
CASE tool vendors, including Cadre 
Technologies Inc., CaseWare Inc., 
Centerline Software Inc., Frame 
Technology Corp., Interactive 
Development Environments Inc., 
Interleaflnc., SoftTool Corp. and 
SunPro, have endorsed this vendor­
neutral approach. 

Request Routing 

State=Sent 

Stale= 
handled 
(result) 

Observers 
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A notice, one class of Too/Talk mes­
sages, is a way for a process to 
announce an event. Processes that 
receive a notice need not return any 
results. 

ToolTalk: A View from Above 
The ToolTalk service enables any 

independent application to communi­
cate with any other without either 
application having direct knowledge of 
the other through delivery of an 
agreed-upon set of messages between 
interoperating applications. Several 
messaging styles are supported, includ­
ing messaging to a particular process, 
to any interested process, ro an object 
or to an object type. 

Any tool that follows a given 
ToolTalk message has universal plug­
and-play capability; that is, that tool 
can be placed (plugged) into a com­
puting environment and perform 
(play) those functions supported by a 
particular message. ToolTalk supporcs 
several styles of message passing 

Observers 

Stale=Sent 

Stale=Sent 
(result) 

Handler 

Source: SunSoft 



Now Sun users 

can have a Motif 

environment without 

giving up these. 

IXI CALENDAR: 
a combined group 

calendar, time manager 
and diary. To schedule an 

appointment with a 
colleague just drag 
and drop their icon 

into Calendar. 

IXI CALC: 
provides all the usual 

functions , accessed via 
either the keyboard or 
mouse (use drag and 

drop to move numbers to 
or from other software or 

the desktop) . 

IXI EDIT: 
replaces unfriendly 
UNIX editors such as 
"vi" to provide text 

editing with cut and 
paste, multiple open 

windows, and 
multi-level undo. 

IXI provides a complete Motif environment for Sun users. 

Making Sun workstations compatible with other UN IX 

systems (where Motif is the de facto standard). 

Start with a high quality shared library and Motif Window 

Manager. Then add X.desktop - the world's most popular 

desktop manager - which can run all your Open Windows 

applications. And then add IXI's Deskworks for applications 

like e-mail, editing, scheduling and security. 

00 FOUNDATION SOFTWARE av 
+3120697 5451 

~ n.MICll:OTRADING OY 
~ +3580502 741 

IXIMAIL: 
lets you receive, read 

and send e-mail. 
Sending a mail message 
has never been easier -
simply write your reply 

with 'edit', then drop onto 
the mail icon. 

IXI LOCK: 
lacks the keyboard and 

screen while you're away 
from your desk. You can 
also set a time-out delay 
that lacks automatically 
when your screen is not 

being used . 

IXI DIAL: 
provides frequently used 

telephone numbers with a 
click of the mouse . 

To make a call , simply 
drag and drop the 

number you want onto 
the dialler icon. 

For our free White Paper that tells you how easy it is to 

run Motif on Sun, phone 1-800 995 0385 or (510) 275 3120. 

In Europe, phone +44 (0)223 236555, or one of the country 

numbers below. 

Desktop-

0 :~~ ~Ri'~10;
9
~~0UP GmbH 

IN GmbH 
+49 7531 65022 

INDUSTRADE AG 
+41 1 832 8111 

All trodemorh 01e rhe properl,e$ ol lneir re~~ve compon,e1 

SUPERUSERS 
+4545661666 
Wl(ONApS 
+45 45 82 22 04 
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Sample Code for a ToolTalk Protocol from a Standard ToolTalk Message Set 
ptype Acme_AudioPlayer { 

start "audiotool -tooltalk"; 
per_session 5 ; 
handle : 

/ * 

* Optional extra arguments for these requests : 

* in requestID 
*/ 

session Display( in audio 

requestID 

contents 

ptype Acme_AudioComposer { 

} ; 

start "audiotool -tooltalk"; 
per_session 5 ; 
handle : 

/ * 

* Optional extra arguments for these requests : 
* in request ID request ID 
*/ 

session Compose( 

observe : 
/ * 

out 
out 

audio 
string 

contents , 
newMediaType 

* These are notices which this tool *sends* (as opposed to 
* receives), so we document them here but hide them from the 
* types compiler. 

* 
* Optional extra arguments for this notice : 

* in 

* 
session Buffer_Savea{ in 

*/ 

contents 

string bufferID 

ptype CasaDePublishing_UWriteit 
start "uwrite -tooltalk" ; 
per_session l ; 

} ; 

handle : 
/ * 

* Optional extra arguments 

* in 
*/ 

session Display( in 
session Edit( inout 

out 
session Compose( out 

out 
I* 
* Optional extra arguments 

* 
* 

in 

session Buffer_Saved( in 
*/ 

for these requests : 
requestID requestID 

udoc contents 
udoc contents , 
string newMediaType 
udoc contents , 
string newMediaType 

for this request : 
<media type> contents 

string bufferID 

SUNEXPERT Magazine/March 1993 

) => start; 

) => start; 

) ; 

=> start; 

=> start ; 

=> start ; 

) ; 

Source: SunSoft 



between applications, and it provides 
network-transparent multicast of both 
ToolTalk procedural and object-orient­
ed messaging. 

The ToolTalk service supports two 
basic kinds of scoping: file scoping and 
session scoping. File scoping limits the 
recipients of a message to those pro­
cesses interested in a particular piece of 
information char is represented as a 
file. Ir also integrates multiple applica-

SOFTWARE DEVELOPMENT 

tools, you can determine the specific 
messages needed to accomplish the 
required tasks. The ToolTalk service 
uses message patterns-information 
staring explicitly how messages should 
appear-to determine message recipi­
ents. The attributes in your message 
pattern specify the type of messages 
you want to receive and, to some 
extent, the number of messages you 
receive. After receiving a message, the 

ome vendors talk about encapsulation as if it 

magically supports sophisticated application 

integration without extra effort. 

rions char can run on behalf of differ­
ent users across the network whose 
applications are working on the same 
information. Session scoping limits the 
recipients of a message to those pro­
cesses char run on behalf of a single 
user. In addition, the ToolTalk service 
supports file-in-session scoping, a 
combination of the two basic kinds of 
scoping. An additional feature of the 
ToolTalk service allows you to specify 
that you want the message to be deliv­
ered to either or both the specified file 
scope and specified session scope. 

The ToolTalk service delivers event 
messages, called notices, and requests 
to any interested process anywhere on 
the network. An event is an announce­
ment char something has happened, a 
news bulletin. When a tool informs 
interested processes char an event has 
occurred, it sends a ToolTalk notice. 
The sending tool does not require that 
any tool pay attention to the notice, 
and no reply is expected. 

An operation, on the ocher hand, is 
an inquiry or a request for an action. 
When a tool makes an inquiry or 
requests char an operation be per­
formed, it sends a ToolTalk request. 
The requesting tool expects a result to 
be returned and expects to be 
informed about the status of the 
request. 

Once you have determined how your 
application will interact with other 

ToolTalk service compares chis message 
pattern to all current message patterns 
in the application within the scope of 
the file or session. Once a march is 
made, the message is delivered to the 
application associated with the mes­
sage pattern. 

Networking and 
'Encapsulation' 

With ToolTalk, networking distribu­
tion is transparent. The ToolTalk ser­
vice hides the networking derails, such 
as location issues, while providing easy 
global access. 

Additionally, the ToolTalk service is 
entirely transparent to end users. 
ToolTalk messages described in your 
application can automatically invoke 
an application from any location on 
the network. This autostart function 
ensures char a message is delivered even 
if an application is not currently run­
ning. If there is less urgency, another 
option is to have notices queue up, 
until the application is starred directly. 
The ToolTalk service maintains an 
instance of the ToolTalk server for 
each user. Ir automatically starts 
ToolTalk servers for new users, allow­
ing the system to scale for distributed 
performance. 

The ToolTalk capabilities are provid­
ed to an application through a C API 
library. This API is the same for any 
ToolTalk application anywhere on the 
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network on any platform. Because the 
ToolTalk binaries run on platforms 
from multiple vendors, a ToolTalk 
application running on one platform is 
able to communicate with ToolTalk 
applications running on another plat­
form. 

The ToolTalk service requires an 
RPC. ONC+/RPC is preferred if 
application vendors wish their applica­
tion to operate across multiple ven­
dors' platforms. 

One technology char ToolTalk does 
nor insist upon is encapsulation. Some 
vendors talk about encapsulation as if 
it magically supports sophisticated 
application integration without extra 
effort. Unfortunately, encapsulation 
simply externalizes the message logic 
and requires extra coding to monitor 
the I/O scream of an application. 
Encapsulation degrades integration 
performance and increases the com­
plexity of the coding effort. Ir is always 
preferable to install messages directly 
into the applications source code, and 
encapsulation should only be consid­
ered for unsupported, non-GUI-based 
utilities. 

In the limited number of circum­
stances where encapsulation cannot be 
avoided, the Solaris environment pro­
vides a solution. Solaris encapsulation 
uses ToolTalk messaging, ANSI C for 
coding and Open Windows DevGuide 
for building a GUI ($495 per sear). 
HP's Encapsulator product uses BMS 
messaging and the nonstandard 
Encapsulator Description Language 
for coding and building the GUI (at 
$5,460 per sear). To achieve the same 
objective, the Solaris encapsulation 
approach does nor require a developer 
to learn a new, nonstandard language 
or to work with a nonstandard GUI­
builder. 

Designing Developers 
Before integrating ToolTalk capabili­

ties into an application, you need to be 
clear about how the tools will work 
together and what operations are to be 
performed. Automated encapsulation 
schemes char rake the developer our of 
the decision process tend to provide 
very limited benefits to end users. 
Instead, by following a few standard 
design guidelines, developers will be 
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able to create ToolTalk-aware applica­
tions that will successfully interact 
with any other application that sup­
pons the ToolTalk message protocol. 

Developers must always make 
requests anonymous. They need to let 
tools be started as needed, thus provid­
ing the user with more flexibility and 
more efficient use of resources. 
Developers must ensure that apps 
reply to a request only when the 
requested operation has been complet­
ed. This way, because ToolTalk 
messaging is entirely asynchronous, 
neither a tool (nor its session) will be 
blocked because it has one or more 
outstanding requests. 

Developers should make protocols 
stateless, whenever possible. When a 
protocol is stateless, the messages in it 
avoid dependency on any previous 
messages or on some state in the 
assumed recipient. It is good to declare 
one process type {called a ptype) for 
each role (that is, the kinds of tasks) a 
tool can play. When you declare only 
one ptype per role in your protocol, 
you provide users with the flexibility to 
interchange tools as their needs 
require. 

In short, there are five simple steps 
developers need take to add ToolTalk 
code to two existing applications so 
they can interoperate. First, you modi­
fy the Makefiles for each of the appli­
cations. Next, modify the source file 
for Application A. Then, modify the 
header file for Application A. Next, 
modify the source file for Application 
B. And finally, create a new file to 
declare the ToolTalk ptype for 
Application B. 

The Five-Fold Path 
Here are the steps in more depth: 
Step 1: The first modification you 

need to make in order for the two 
applications to interoperate is to 
change both of their Makefiles to use 
the ToolTalk libraries. To do this, add 
the - 1 t t option as follows: 

SOFTWARE DEVELOPMENT 

wants performed, and to receive and 
process ToolTalk messages. Then add 
code to Application Xs header file that 
tells it about the ToolTalk header file 
and also about the new ToolTalk com­
mands in its source file. 

Step 3: Application A must be able 
to receive ToolTalk messages and 
respond in a specified manner when 
certain types of messages are received. 
Application A will send a message to 
tell Application B what operation it 
wants performed. It also wants 
Application B to send a reply when the 
request has been completed or to noti­
fy it if the operation should fail. Add 
this code to the actual code within 
Application A that performs these 
specified tasks. 

Step 4: Add code to Application B's 
source file that tells it where co find 
the ToolTalk header file; how to han­
dle a ToolTalk message when it 
receives one; how to process an error 
caused by a ToolTalk message; and 
how to join the ToolTalk session. 

Step 5: The ToolTalk types mecha­
nism is designed to help the ToolTalk 
service route messages. However, you 
must first define a process type 
(ptype), and then compile the ptype 
with the ToolTalk type compiler, 
tt_ type_comp. 

The ptype file contains information 
on what requests an application is 
interested in handling, what events an 
application is interested in being noti­
fied about, and what requests and/or 
events can cause the application to be 
started. When a tool declares a ptype, 
the message patterns listed in it are 
automatically registered; the ToolTalk 
service then matches messages it 
receives to these registered patterns. 
These static message patterns remain 
in effect until the tool closes commu­
nication with the ToolTalk service. 

Ptype files are text files that contain 
the specific syntax of the messages 
your application is interested in. After 
you have created the ptype file, you 

LOCAL_LIBRARIES -ltt $(XAWLIB) $(XMULIB) $(XTOOLLIB) $(XLIB) 

Step 2: Next add code to Application 
/\s source file to set the ToolTalk ses­
sion, to specify what operations it 

58 

need to install the ptype using the 
ToolTalk type compiler. The type 
compiler verifies the ptype syntax, 
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checks for conflicts with existing defi­
nitions, and merges the ptypes into the 
ToolTalk user database. 

Before you can participate in 
ToolTalk sessions, you must initialize 
and register your process with the 
ToolTalk service. To initialize and reg­
ister your process with the initial 
ToolTalk session, your application 
needs to obtain a process identifier 
{procid) and a matching file descriptor 
(fd). 

You can either register in the 
ToolTalk session in which the applica­
tion was started (the initial session), or 
locate another session and register 
there. To register in a session other 
than the initial session, your program 
must find the name of the other ses­
sion, set the new session as the default, 
and register with the ToolTalk service. 

After you have initialized the 
ToolTalk service and joined a session , 
you can join files and additional user 
sessions. When your process is ready to 
quit, you must unregister your message 
patterns and leave your ToolTalk ses­
sion before your application exits. 

ToolTalk Futures 
ToolTalk is an integral part of 

SunSoft's Project DOE. Today, 
ToolTalk enables the integration of 
procedural and object {i.e., "large­
grained") applications through multi­
cast messaging. Over time, Sun's vision 
is that DOE technology will allow 
developers to create new kinds of 
finer-grained apps constructed via the 
"plug-and-play" model using distribut­
ed-object components. 

SunSoft plans to move the ToolTalk 
messaging API into the DOE applica­
tion framework. In the longer term, 
Sun expects to swap out underlying 
ToolTalk technology that is invisible to 
developers and end users and replace it 
with the Distributed Object Manage­
ment Facility (a CORBA implementa­
tion) and common services. The 
ToolTalk API will remain intact as part 
of future versions of Solaris. -

Astrid Julienne is a technical writer 
in the ToolTalk documentation group 
at SunSofr. Larry Russell is the 
ToolTalk product manager. 
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he Broadcast Message Server (BMS) is the central point of com­

munication among multiple client programs within the 

SoftBench Framework. It is responsible for routing messages 

between client programs, filtering messages, invoking client pro­

grams when needed, and recording the custom environment for each individual 

using the Framework. 

The SoftBench Framework is a set of software services that allows tools and 

tasks to be tied together into an open, integrated, heterogeneous distributed 

environment. The Framework allows tools that were created as standalone appli­

cations to be encapsulated, or plugged in, without source code modification. 

These encapsulated tools can then communicate with each other to become a 

part of a user's task, or overall process. The SoftBench Framework allows tasks to 

be created by the user, quickly and easily. As each user's needs change, the tasks 

can evolve to meet these needs. 

The SoftBench Framework services can be separated into three distinct yet related 

categories: messaging, subprocess control and remote data access. Each of these ser­

vices can be used independently of the others, yet they work best in concert. The 

BMS facilitates tool communication in a client/server architecture. The subprocess 

control (SPC) service allows previously standalone applications to be executed 

under the control of a Framework client, or the Framework itself, again in a 

client/server model. The application can be executed locally or remotely via the 

Subprocess Control Daemon (SPCD). SPC is also used by the BMS to activate 

tools. The remote data access feature allows client programs to reference remote 

data via NFS. This feature provides a consistent mechanism to handle references to 

remote file system data within a message. 

by BRIAN FROMME, Hewlett-Packard Co. 

SUNEXPERT Magazine/March 1993 61 



The SoftBench Connection 
Developed in 1988, Hewlett-Packard 

Co.'s SofcBench Framework addresses 
application integration issues by pro­
viding a control integration mecha­
nism based on smart messaging-a k a 
BMS. The SofcBench Framework pro­
vides services chat are essential co creat­
ing an open, integrated, distributed 
environment, such as graphical user 
interface and communication services 
chat are accessed and shared by all 
applications in the Framework-based 
environment. 

Today, more than 60 commercially 
available software cools have been inte­
grated with the SofcBench Framework. 
In addition, CASE Communique, a 
cooperative forum of more than 100 
independent software vendors, envi­
ronment builders and end users, is 
chartered with creating induscrywide 
standards for control integration based 
on the SofcBench Framework. 

The SofcBench Framework is avail­
able on mulciple hardware platforms, 
including the HP Apollo 9000 work­
stations, IBM Corp. RISC System/ 
6000 workstations, Digital Equipment 
Corp. Ultrix systems, MIPS Computer 
Systems Inc. systems, Sun Microsys­
tems Inc. SPARCstations and Sequent 
Computer Systems Inc. systems. Much 
of this broad platform availability has 
been accomplished by licensing the 
SofcBench Framework co hardware 
vendors, such as IBM and Control 
Data Corp., and to software vendors 
such as Siemens Nixdorf Information 
Systems Inc. , Informix Software Inc. 
and Objectivity Inc. T he European 
Computer Manufacturers Association 
(ECMA) adopted a reference model 
originally developed by HP and influ­
enced, to a great extent, by SofcBench, 
to describe those services that a frame­
work must provide co be beneficial. 

In order to run on so many plat­
forms, the Framework must be highly 
portable. The BMS and SPCD are 

Within the ECMA model, the SPC 
and BMS are implemented on net­
work services such as Ethernet and 
TCP/IP 
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what make it so. The BMS is imple­
mented on standard networking ser­
vices, such as Ethernet and TCP/IP. le 
was easily ported co the many UNIX 
platforms mentioned earlier. This 
means chat applications running on 
these systems can be encapsulated and 
communicate transparently across the 
network with ocher client programs 
running on different operating sys­
tems. The SPCD also allows applica­
tions co be executed on non-UNIX 
systems-such as HP's MPE/ix systems, 
IBM's MYS systems and DEC's VMS 
systems-without the need for porting 
the entire SofcBench Framework. This 
feature allows the SofcBench 
Framework to encapsulate cools 
regardless of whether the cool is on the 
same host computer as the Framework. 

The Ins and Outs of BMS 
A message is the unit of communica­

tion between client programs in the 
Framework. Messages are used to con­
vey control information. The term 
"control integration" is used to 

describe chis form of cool communica­
tion. The control information passed 
in a message typically cakes one of two 
forms , notifications of some activity 
and requests for some ocher client pro­
gram to take some action. 

A notification is used to convey a 

How BMS Fits 
Into SoftBench 

client program's most recent activity. 
Notifications can be delivered via the 
BMS to any number of client pro­
grams. A request message is used to ask 
some ocher client program co cake a 
certain action. The sender of a request 
need not know which client program 
will actually handle the request. This 
characteristic is the heart of che BMS 
open system model. The actual cool 
chat handles a request can be replaced 
with another cool without rhe need to 

inform the requesting client program 
of that change in the environment. In 
fact, the requesting client program 
need not even be restarted when such a 
cool replacement is made. Responses to 

requests are actually a special form of a 
notification and are used to notify 
client programs chat a requested event 
has been completed. Responses con­
tain status information char denotes if 
the event was successful. 

The BMS performs smart message 
routing to any number of client pro­
grams. It is responsible for forwarding 
any message sent from a client pro­
gram, whether a notification or 
request, co any ocher client programs 
chat have registered an interest in chis 
message. T his is done via ARPA/ 
Sockets, a standard, portable and dis­
tributed network transport mecha­
nism. Therefore, the BMS and any of 

O/J/1&/ m1n1111m1nl nrvl&1s 

l'nN:u# ml/Mlllllllll #nd#I 
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Remote 
data access 
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invoke the client 

Broadcast Message 
Server Architecture 

program, but the 
activator also 
contains macro 
expans10n capa­
bilities that allow 
the Execution 
Manager to start 
the client pro­
gram with data 
supplied from che 
corresponding 
request message. 

interface services for client programs. 
Encapsularor enables developers co 
unobtrusively add or encapsulate cus­
tom, third-party or UNIX program 
applications without source code mod­
ification. All client programs then have 
access to the SofrBench Framework 
services. 

Requests .. 

Notilications 
and fail ures 

The BMS forwards any message 
from a client program to other clients 
with registered interest in the mes­
sage. 

its client programs can be distributed 
across a heterogeneous network. The 
BMS also performs message filcering. 
Only chose client programs chat regis­
ter an interest in a message will receive 
chat message. All ocher programs are 
simply left alone. A key feature of mes­
sage passing is guaranteed response. 
When a request message is sent, the 
requesting client program often needs 
co receive a reply chat indicates the 
action was attempted. The BMS will 
ensure that such a reply is generated if 
the client program cannot execute or is 
prematurely terminated. 

The BMS maintains che cool envi­
ronment automatically via the 
Execution Management facility. The 
Execution Manager is responsible for 
invoking client programs when a 
request message is sent and there is nor 
an appropriate client program already 
running co handle that request. This 
means that the user need not be con­
cerned with whether or not a client 
program has been started in the correct 
place in the network co handle a 
desired task. 

The Execution Manager uses an acti­
vator to describe how to start the 
appropriate client program somewhere 
in the network. The activator is a 
string chat looks much like the com­
mand line that the user would enter to 
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For example, a 
user may be in 
the editor about 
to make an 

enhancement to a piece of software, 
but the file muse first be checked out 
of a source code management system. 
The user doesn't know whether or not 
the source code management client 
program has been invoked yet and 
may not know exactly where in the 
network it should be invoked. With 
the Execution Manager, che user need 
not ever know this information. The 
check-our request is made from the 
ed itor, and the Execution Manager 
determines chat the source code man-

Without capabilities like chose pro­
vided by the Encapsularor, every pro­
gram chat is integrated into the envi­
ronment must be rewritten ro make 
use of Framework services. Noc only is 
chis impractical, but, in most cases, for 
end users ro access the source code of a 
third-party rool is simply impossible. 

Another advantage to the Encapsu­
lator is flexibility. The Encapsulator 
provides mulciple access methods for 
writing integration software. These 
methods are called direct library 
access, unobtrusive access and shell 
access. Direct library access is used 
when calls to an archived or shared 
library are added ro an application. 
Unobtrusive access is used when an 
application has some form of program­
matic interface, either textual , through 
Sockets, remote procedure calls or 
through some other text-passing mech-

ultiple access methods assure that integrators 

can choose the method that best suits an 

application. 

agement client program has not yet 
been invoked. So, the request message 
is queued while the source code man­
agement client program is invoked via 
SPC on the appropriate node in the 
network. When that client program 
announces co the BMS char it is ready 
to accept messages, the Execution 
Manager will resend the queued 
request message, which is then for­
warded to that client program. 

Encapsulating with 
Encapsulator 

Encapsulation is performed by using 
the SoftBench Encapsulator product. 
T he Encapsulator is the API to the 
SofrBench Framework services, as well 
as the device that provides remote data 
access, subprocess control and user 
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anism. In this case, no source code 
modifications ro the application are 
necessary; only access ro the binary 
program is required. Shell access is 
provided so that shell scripts can be 
written to access the BMS. Shell access 
is also used by programs, such as 
emacs, that have the ability ro execute 
a process. Multiple access methods 
assure that integrators can choose the 
method that best suits an application. 

Encapsulations can be written in 
many programming languages: C, 
C++, EDL (Encapsulator Description 
Language) and UNIX shell scripts. 
With the C library access, ocher pro­
gramming languages char have the 
ability to call C library procedures can 
be used, too. 

The Encapsularor is second-genera-
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tion integration technology. 
Developed in 1988, the Encapsulator 
continues to be enhanced to allow easy 
integration for a growing set of appli­
cations. The Encapsulator provides the 
interface to the SoftBench Framework 
services based on an object-oriented 
methodology, called the Simple User 
Model. 

The Simple User Model (SUM) is an 
object-oriented approach to providing 
the services in the SoftBench 
Framework to a software integrator. 
Client programs can interact with a 
BMS component, controlled applica­
tion component, remote data compo­
nent, and Motif user interface compo­
nent. In this model , client programs 
become event-driven programs, wait­
ing to service interesting events that 
occur on the various interfaces: BMS, 
SPC, Motif and others defined by the 
programmer. 

SUM defines three Framework 
objects: the Message Object, the 
Subprocess Object and the Display 
Object. The Message Object is the 
interface to the BMS. By instantiation, 
a connection can be made with a BMS 
on a particular machine, by host name. 
By passing information to a Message 
Object, data can be delivered to the 
BMS and therefore to other client pro­
grams. The integrator need not deal 
with the low-level network transport 
mechanism, i.e., Sockets. This is all 
handled by the Message Object. 

The Subprocess Object is used to 
create a new process and execute an 
application within that process, on any 
named host accessible via an SPCD. A 
connection with that subprocess is 
made so that data can be passed, col­
lected and parsed via pattern match­
ing. Pattern matching in the Subpro­
cess Object allows an client program to 
define textual events on an application . 

A developer can integrate encapsulat­
ed tools to automate a task by using 
the Encapsulator to compose programs 
in C, C++, or, as is the case here, EDL. 
The steps in the program are color 
keyed to the task diagram. 
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This means that the client program 
can determine what the application 
has done in response to a command. 
Thus, errors can be caught, and 
response data from a command can be 
collected and used in other interfaces, 
such as being placed in the user inter­
face or written as part of a BMS mes­
sage. 

The Display Object provides consis­
tent access to Motif user interface 
objects as well as several special 
SoftBench Framework objects so that a 
client program can easily manipulate 
information on an X display. One spe­
cial SoftBench Framework Display 
Object, the Terminal Object, allows 
interaction with a curses-based, or ter­
minal-oriented subprocess. 

A Real-World Example 
So you know how to access the 

SoftBench Framework functionality. 
Now you want to build a real 
application environment that allows 
your customer to easily automate 
tasks. Here's an example of one that 
works today. 

We will take three encapsulated soft­
ware development tools: Interactive 
Development Environment Inc.'s 
Software through Pictures (StP), 
Interleaflnc.'s Interleaf, and CaseWare 
Inc. 's Case Ware/CM (see "How BMS 

Does Its Thing ... " and " . . . Using 
Encapsulation Description 
Language"). StP provides structured 
analysis and design capabilities. 
Interleaf is a WYSIWYG documenta­
tion publishing system. Case Ware/CM 
is a configuration management system 
for managing large software systems. 
Each of these applications has already 
been encapsulated by its respective 
independent software vendors (ISV), 
so we don't have to worry about build­
ing the interfaces to each application's 
functionality. What we do want to do 
is automate a task that our company 
does every day and we will leverage the 
integration via the BMS to do that. 

Our task consists of keeping a soft­
ware design and its corresponding user 
documentation up to date with each 
other. When a design change is made, 
we want to automatically modify the 
user documentation and keep both the 
design and the document under con­
trol of the configuration management 
system. To do this, we will write a task 
encapsulation that will listen for a 
DESIGN notification message from StP, 
send a CHECK-OUT request to Case­
Ware/CM, then send an INSERT 

request message to Interleaf, and final­
ly send a CHECK-IN request message 
back to CaseWare/CM. 

The BMS will take care of automati-

How BMS 
Does Its Thing ... 

---,,... Send check-out request (!or linked document) 

---,,... Catch check-out response notification 

---,,... Send insert response notification 

---,,... Catch insert response notification 

---,,... Send check-in request (for linked document) 

Source: Hewlett-Packard Co. 
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... Using Encapsulation Description Language 

/ ***** ******************** ****************************************************** 

* 
* File : task .edl 
* Description : A practical example of how to create a real software 
* development task using real ISV encapsulations . 

* 
********** ************* ** ***************************************************** / 

/ * These lines create the event that catches the StP message we care about . 
* This handles step (1) which is initiated by the user in StP. * / 

event catchme ; string id ; 
event stp = make_event(Message , make_message_pattern(Notify , "STP ", "DESIGN") , 

catch_design_message()) ; 
add_event (stp) ; 

function catch_design_message{) { 
/ * This function requests to CHECK-OUT the document and catch the reply . 

* This handles step (2) and (3) , the first portion of our automation . * / 

id= make_message_id() ; 
set_context_ file(message_file()) ; 

catchme = make_event(Message , 

add_event(catchme) ; 

make_message_pattern (Notify , "CM" , "CHECK-OUT ", 
NULL, NULL , NULL , id) , 

catch_checkout_message() ) ; 

send_message(Request, "CM", "CHECK-OUT", id); 

function catch_ checkout_message{) 

/ * This function requests to add the design to the document . 
* This handles step (4) and (5) , the second portion of our automation . * / 

id= make_message_id() ; 
remove_event(catchme) ; 
catchme = make_event(Message , 

make_message_pattern(Notify , "DOC ", "INSERT ", 
NULL , NULL , NULL , id) , 

catch_ insertion_message()) ; 
add_event(catchme) ; 
send_message{Request, "DOC", "INSERT", id); 

function catch_ insertion_message{) 

/ * This function request that the document be returned to the CM package . 
* This handles step (5) and completes our automated task . * / 

remove_event(catchme) ; 
set_context_ file(message_file()) ; 
send_message (Request, "CM", "CHECK-IN" ) ; 

start () ; 
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cally invoking each tool that is request­
ed to take an action via the Execution 
Manager and queue each request until 
the application is ready to accept mes­
sages. The BMS will also handle for­
warding each message to the appropri­
ate application, without the need for 
each application to be aware of the 
others. The task encapsulation facility 
will handle the linking of the message 
events to fully automate this task. 

The code that implements this task 
can be written using the Encapsulator 
product in C, C++ or EDL. We wrote 
this EDL program in about 20 min­
utes, and there is no need to modify 
the BMS environment to use this pro­
gram to automate the task. We simply 
add the program to the BMS configu­
ration file to inform it of the new task 
encapsulation and then we run it. 

The World, According to HP 
HP plans to extend the Framework 

to include repository and object man­
agement services. These extensions 
coincide with another emerging stan­
dards effort-that of the Object 
Management Group (OMG). The 
Distributed Object Management 
Facility (DOMF) portion of OM G's 
CORBA was initially intended to pro­
vide point-to-point integration of dis­
tributed objects. The SoftBench 
Framework provides broadcast message 
integration of distributed applications. 
Consequently, the SoftBench 
Framework can be utilized to support 
encapsulation of existing applications 
for interoperation through the DOMF. 
This would allow applications that are 
not object-based to present an object 
interface to the DOMF. Thus, encap­
sulated applications would need not be 
rewritten to coexist in the DOMF 
world. 

Ultimately, HP is working toward 
using BMS as the basis for the com­
munication facility within the DOMF. 

Brian Fromme is a program manager 
in Hewlett-Packard Co.'s Software 
Engineering Systems Division in Fort 
Collins, CO. He is the original design­
er and patent holder for the SoftBench 
Encapsulator. 
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Announcing SunWorld '93. 
The Largest Workstation Event 

Under The Sun. 
Come to SunWorld '93, May 11-13, Moscone 
Center, San Francisco. 
SunWorld '93 is the biggest and the best Sun event in North 
America. 

This one-of-a-kind exposition and conference is 
expected to draw over 8,000 of the most influential buyers, 
sellers, developers, marketers, manufacturers, and users of 
Sun, SPARC, and Solaris-based products to San Francisco's 
Moscone Center for four days of nonstop excitement. 

make informed buying decisions. We've divided the pro­
gram into four separate tracks exploring the future of 
SPARC and Solaris hardware and software, cun-ent hard­
ware and software solutions, interoperability, and systems 
management and administration. So you can decide which 
one is best for you. 

Attend the only event fully endorsed by Sun 
Microsystems. 
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Microsystems, Inc. and SPARC International. In fact, Scott 
McNealy says, "ff you want to know where Sun, SPARC, or 
Solaris products are headed, don't miss out." 

Hear from Scott McNealy and others shaping the 

Plus, SunWorld is sponsored by SunWorld, the mag­
azine for Advanced Systems Buyers. And it's organized by 
World Expo Corp., the producer of MACWORLD Expo and 
ComNet. So you're assured of a first-class event. 
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SOFTWARE DEVELOPMENT 

Checking Out 

ine developers out of 10 would prob­

ably cell you chat software configura­

tion management (SCM) is no fun. 

Most would skip the process entirely, 

if not for pesky managers forcing 

chem to keep better track of source files and versions 

of applications under development. 

Gradually, however, programmers are beginning to 

accept the method behind the SCM madness. SCCS 

(Source Code Control System) and RCS (Revision 

Control System), the UNIX SCM utilities, just aren't 

powerful enough anymore for serious software devel­

opers. Programming is no longer a solitary function. 

In more and more companies, programming teams of 

tens and hundreds juggle code in ways SCCS and 

RCS can't handle. Accordingly, in-house-developed 

SCM systems are giving way to third-parry-developed 

ones-currently from more than 50 vendors, according 

co Glenn Johnson, president of market researcher 

SCM Consulting in San Francisco. 

by MARY JO FOLEY, Senior Editor 
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Software configuration 
management's days 
of getting no respect 
are over. 
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"In the past, SCM products were 
aimed at developers or managers . But 
it never worked when developers were 
forced to use SCM and the managers 
were forced to use change manage­
ment software," a subset of SCM, 
Johnson explains. "Today, all of the 
top products try to appeal to both the 
developer and manager camps." 

Some SCM systems also include 
other capabilities such as manufacture, 
for managing the building of a prod­
uct; process management, for carrying 
out an organization's policies and life­
cycle model; and team work (also 
known as check-in/check-out), for 
controlling the work and interaction 
among multiple users. In short, SCM 
is the foundation for a software devel­
opment environment. 

SCM today encompasses four key 
operations, according ro an IEEE stan­
dard definition (IEEE-CM-87): 

• Identification, for identifying com­
ponents and their types; 

Beating a Bad Rap 
For a class of software at the crux of 

the development process, SCM has 
suffered from a bad rap in almost every 
market segment other than mili tary/ 
defense-where the requirements for 
reusable code make SCM an absolute 
must. Sun Microsystems Inc.'s original 
SCM product, Network Software 
Environment (NSE), didn't help mat­
ters. The product was too large and 

• Control, for controll ing releases of 
a product and changes to it through­
out its life; 

• Status accounting, fo r recording 
and reporting the status of compo­
nents and change requests; 

• Audit and review, for validating the 
completeness and consistency of a 
product. 
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Think Before You Buy 

Software configuration management systems don't come cheap. And 
few, if any, customers can afford to put a lot of time and effort into buying 
and trying an SCM system, only to end up having it sit unused in a closet 
somewhere. Potential customers could avoid a lot of headaches if they 
asked a few questions before they put down any money, says SCM 
Consulting President Glenn Johnson. Here are some points to ponder: 

• What kind of communications capabilities are accommodated by the 
product (TCP/IP, NFS, etc.)? 

• How can you customize the product? Do you use existing shell 
commands or proprietary macros? 

• How is the product structured? Who is the target audience-developers, 
managers or both? 

• Which GU ls are supported by the product? (And do you really need a 
version with a full-blown GUI?) 

• What kind of reporting capabilities are supported by the product? 
• What is the product's storage structure, in terms of size, distributed or 

not, etc.? 
• Is there a make tool included as part of the product and/or can the 

product work with industry-standard make tools? 
• What kinds of databases/repositories are supported by the product? 

Are there facilities for exchanging information that is stored in different 
DBMS/repositories? 

• What kind of automation of processes/policies does the product 
provide? 

• Who is the vendor and what kind of service/support is it set up to 
provide?-mjf 
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too complex for many users, Sun 
acknowledges. "NSE wasn't a very suc­
cessful product, even though, by some 
estimates, we had the biggest installed 
base, with hundreds of seats," admits 
Paul Henderson, director of marketing 
for SunPro. Late last year, SunPro 
introduced NSE's successor, Team­
Ware, which Sun is marketing as more 
of a version-control system than a full­
blown SCM one. 

Sun is just one of many vendors, sev­
eral of them rather unlikely, ro special­
ize in SPARC-based SCM. Last sum­
mer, IBM Corp. began shipping for 
Sun (and Hewlett-Packard Co.) plat­
forms a version of its SCM client soft­
ware, called IBM Configuration Man­
agement Version Control (CMVC) 
Client. To use the client software, Sun 
users install it on a SPARC-based 
workstation connected ro an IBM 
RISC System/6000 POWERserver 
running IBM AIX CMVC Server/ 
6000 software. 

The Marconi Systems Technology 
division of GEC Plessey Naval Systems 
Inc., fo r another, offers a Sun-based 
SCM system, called Expertware/CMF, 
which Marconi is OEMing from 
Expertware Inc. Expertware's Config­
uration Management Facility runs on 
both UNIX and Digital Equipment 
Corp. VAX/VMS systems. 

Other top SCM vendors include 
Atria Software Inc., Case Ware Inc. , 
Intersolv Inc., Softool Corp., Software 
Maintenance and Development 
Systems Inc. (SMDS) and TeamOne 
Systems Inc. Also, some CASE tool 
vendors include rudimentary SCM 
tools/modules in their products. 

In the SCM market, not too surpris­
ingly, multiplatform support seems to 
be a key selling point. For example, 
Honeywell Corp.'s Commercial Flight 
Systems/Minneapolis Operation select­
ed Team One's TeamNet as the SCM 
system of choice because it ran on Sun 
and HP workstations, says Willy 
Velarde, senior productivity engineer. 
Until two years ago, "we didn't have 
any way to manage our files' version­
ing," Velarde says. "We had islands of 
automation, using RCS and SCCS. 
But we were looking for a tool that 
would leverage our Sun and HP work­
stations. We wanted something that 



was easy to use and that was distribut­
ed." 

After evaluating a number of tools, 
the group installed 40 concurrent Sun 
TeamNet licenses for a six-month pilot 
study. The Honeywell hardware and 
software engineers design air-data iner­
tial-reference units, the on-board sys­
tems that help an aircraft determine 
and maintain its location. "We discov­
ered the [TeamNet) GUI was very 
rich-too much so for the hardware 
engineers," Velarde says. As a result, 
Honeywell opted to run two different 
TeamNet versions on its Suns: one 
using a VT-100 interface for the hard­
ware engineers, and another, full Open 
Look-based one for the software engi­
neers. The group is currently installing 
TeamNet on another 40 of its 120 
Suns and 10 of its 300 PCs (running 
PC-NFS). At press rime, Commercial 
Flight Systems was beginning to 
implement TeamNer on some of its 
120 HP workstations, as well. 

TeamNet supports configuration 
management, change management and 
version control for any file types, 
according to the company. An audit 
trail is automatically maintained, and 
real-time status reports may be gener­
ated. The system incorporates a 
POSIX-compliant file management 
system, a SQL subset for the query 
interface, an X Window System/Open 
Look-based user interface and NFS for 
distributed file management. This 
month, TeamOne plans to beef up two 
areas in which TeamNer has been 
weak, by opening up its proprietary 
object database and adding work flow 
(i.e., policy) automation to the prod­
uct. "Customers will be able to access 
our object-oriented database API 
through a C-callable-level language," 
explains Patrick McGill, TeamOne 
vice president of marketing. 

"TeamNet is a layer between the 
tools within UNIX," McGill says. 
"That's why we don't need to go 
through the encapsulation and integra­
tion processes that other companies 
do. We're coupled closely with the 
operating system." Another differentia­
tor between TeamNet and other SCM 
systems, he says, is that "TeamNet sup­
ports an underlying peer-to-peer, not 
just client/server, architecture. Thar's 
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SunPro's Team Ware consists of four tools: CodeManager, for graphical proj­
ect integration and release management; Version Tool, for inspecting and 
managing multiple versions of source files; CheckPoint, for capturing project 
source file configurations for later retrieval; and SunPro's own Para/le/Make, 
for accelerating project builds. 

why we're a more truly distributed 
SCM system. We really work in high­
performance, networked environ­
ments, where there are large amounts 
of data in very concurrent usage. 
Developers don't need to change their 
tools, data or the way they work." 

Bells and Whistles 
The extent to which these features 

distinguish TeamNet from Team Ware 
or from any of the other SCM systems 
is debatable, since nearly all SCM ven­
dors claim similar capabilities. 

For example, Softool lisrs component 
management, complete change and 
version management, access manage­
ment, auditing, application manage­
ment, stage management, production 
management, release and baseline 
management and multiplarform avail­
ability among the capabilities offered 
by its flagship product, CCC/ 
Manager. Like TeamOne, Softool 
stresses its product's distributed-com­
puting support and independence 
from platform, methodology and oper­
ating system. 

Cincinnati Bell Information Systems' 
Maitland, FL-based technical planning 
and development department ratifies 
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Softool's claims. "CCC/Manager is 
very flexible. It gives you a lot of lee­
way. Ir doesn't tie you to a single set of 
processes and procedures," says sys­
tems analyst Don Dam. Technical 
planning and development is using the 
Softool product for several projects, 
including Project 2000, which is its 
mobile wireless and cellular phone 
billing system, and within its platform 
development center, where code 
reusability is a priority, Dam says. 
Both projects employ multiple Sun 
workstations. 

CCC/Manager is truly mulriplar­
form, supporting everything from 
mainframes to PCs running Windows 
and OS/2, he adds. While Cincinnati 
Bell would like to see more integration 
between CCC/Manager and other 
CASE tools, such as Cadre Technol­
ogies' Team Work and Intellicorp Inc. 's 
ProKappa, the company is content 
with Sofrool's initiatives in this area, 
Dam says. "The lack of integration of 
some sort of a problem-tracking sys­
tem [with CCC/ Manager] was a 
problem initially," Dam says, noting 
that Sofrool in December remedied 
this shortcoming by introducing 
CCC/Pro. 

73 



Another market veteran, SMDS, 
supports the major SCM bells and 
whistles required by customers. 
SMDS' SCM product, Aide-de-Camp, 
handles the full range of change and 
configuration management chores 
across platforms-and is an object-ori­
ented system, to boot, the company 
claims. "We don't just provide binary 
or image control," points out director 
of marketing Mary Cole. "We also do 
information management, acting like 
an on-line dictionary or encyclopedia. 

SOFTWARE DEVELOPMENT 

nical end users at CogniSeis didn't 
need anyway, Judson says); SMDS 
added X-ADC, with its Motif look 
and feel, last year. 

CaseWare, likewise, claims all the lat­
est and greatest SCM features. 
Case Ware says its Case Ware/CM (for­
merly Amplify Control) "gives a soft­
ware engineering team complete con­
trol over source code development and 
maintenance activities." According to 
company literature, "The system is 
designed to support medium to large-

oday, with data going across platforms and 

configurations, change must be handled in 

terms of objects.' 

"File-by-file delta technology," for 
reconciling differences among software 
versions, "because it's linear, is obso­
lete," Cole says. "Today, with data 
going across platforms and configura­
tions, change must be handled in 
terms of objects." 

CogniSeis Development Corp., a 
Houston geophysical software develop­
er, has used Aide-de-Camp for nearly 
two years. Ir uses 30 or so Sun sys­
tems-SPARCstation IPXs, ls, 2s, 10s 
and pair of 690MP servers-for devel­
opment work. CogniSeis also employs 
a few RS/6000s, HP-UX systems, 
DEC VAXJVMS machines, Silicon 
Graphics Inc. workstations and a Cray 
Research and Convex Computer sys­
tem, says David Judson , vice president 
of system development. 

"We used to have a home-brewed 
[SCM] system running on our VAX," 
Judson says. "When we decided to 
move to UNIX and a multiplatform 
environment, we needed something 
else." CogniSeis opted for Aide-de­
Camp, bur ended up "reimplement­
ing" the system so that it would look 
almost like the VAX-based SCM sys­
tem the company had grown up with. 
"We worked it so we could check code 
in and out and do builds just like we 
did on the VAX," Judson says. At the 
rime that CogniSeis was doing its 
implementation, Aide-de-Camp didn't 
have a GUI front end (which the tech-
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scale UNIX development reams run­
ning in a heterogeneous, distributed 
computing environment." Case Ware 
says that CaseWare/CM is a multiplat­
form, OS-, methodology- and file-sys­
tem-independent product. The latest 
version, 3.0, synchronizes source code, 
object code, design specifications, 
technical and user documentation and 
other project-related data, the compa­
ny says. It allows users to choose 
among a Motif GUI, command-line 
interface and a UNIX shell interface. 
Case Ware also offers a problem-track­
ing module to users who want this fea­
ture. 

Carving a Niche 
This is not to imply chat all SCM 

packages are created equal. Vendors do 
distinguish themselves in positioning 
and/or in the SCM file-management 
model they support. Standalone CM 
cools operate on one of four 
paradigms, according to an article enti­
tled "The State of Automated 
Configuration Management," which 
appeared in the 1992 Software 
Engineering Institute's SE! Technical 
Review. Just about all SCM systems are 
founded on the check-in/check-out 
model. Other models that vendors use 
to complement this are change set, 
transaction and composition. 

On the positioning front, Intersolv 
touts its PVCS Series of SCM prod-
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ucts as the best choice for users devel­
oping across heterogeneous LANs. 
PVCS runs on DOS, OS/2, 
Solaris/SunOS, AIX, SCO UNIX and 
Interactive UNIX platforms. The com­
pany claims more than 10,000 compa­
nies and 100,000 developers as cus­
tomers. Version 5.0 of the product 
offers "member" (code, data files, doc­
umentation, object modules and other 
binary files) storage; access control; 
parallel development; and a reporting 
facility. Users can opt for the PVCS 
Developer's Toolkit, an API that lets 
customers invoke PVCS functions 
from their in-house systems; and/or 
PVCS Production Gateway, a 
DOS/OS-2-based link between the 
mainframe-based library management 
cools and PVCS on the LAN. 

Atria Software-a company formed by 
a number of the developers of the 
Apollo Domain Software Engineering 
Environment (DSEE), the No. 1 SCM 
platform to date-is positioning its 
product, ClearCase, as the rightful suc­
cessor to DSEE. "We do version con­
trol with a key distinction," says direc­
tor of marketing Adam Zais. "We ver­
sion everything, not just the ASCII 
source and directories. We're also dif­
ferent from SCCS and RCS and the 
companies whose products are based 
on them, like TeamOne and Softool." 
Atria is slowly distancing itself from 
the SCM label and is moving coward 
calling C learCase a development envi­
ronment, Zais says, because it comple­
ments the compiler/editor/debugger 
programming environments on the 
market today. 

Zais says that ClearCase offers the 
primary benefits that made DSEE so 
popular, namely, rule-based configura­
tions (configuration threads), transpar­
ent access to any version of versioned 
files, binary sharing and build audits. 
He says that the product also provides 
a number of long-standing DSEE-user 
wish-list items, such as portability, het­
erogeneous platform support, makefile 
compatibility, no need to declare 
dependencies and configuration man­
agement for all activities, not just 
building. 

After two quarters of sales (ending 
December 1992) , Atria claims to have 
80 customers and more than 2,000 



users. One customer, Motorola Inc.'s 
Land Mobile Products Sector, Shared 
Systems Division, based in 
Schaumburg, IL, is developing software 
for wireless communications systems. It 
has been using ClearCase since it was a 
pre-alpha version, a mere gleam in 
Atria's eye, says software engineer Mark 
Zanella. Prior to the fall of 1991, "we 
were using SCCS, which comes with 
the kernel on our 100 or so 
SPARCstation 2s," he says. "We built 
our own [SCM] tools on top of SCCS." 

The Shared Systems Division was 
ecstatic over ClearCase's functionality 
and "how it could be implemented 
across our network," Zanella says. 
Among the features that impressed the 
division is ClearMake, the Atria build 
tool that supports standard and Sun 
make. ClearMake users share derived 
objects; and pre- and post-operation 
event triggers for process management. 

The SCM vendor most anxious to 
differentiate itself by creating a new 
SCM niche is none other than SunPro. 
With its Team Ware system, SunPro is 
attacking what it claims is a problem 
for a huge pool of users. They need 
more than SCCS and RCS, SunPro 
says, but less than full-fledged SCM 
systems. According to SunPro, 80% of 
Solaris developers currently use SCCS, 
RCS or nothing to handle basic code 
management, while the remaining 
20% use SCM systems. These systems 
are "costly and difficult to implement," 
in SunPro's words. 

The SPARC-based version of 
Team Ware began shipping in volume in 
January; the Intel X86 Team Ware ver­
sion is slated for mid-1993 availability. 
SunPro is pitching Team Ware first and 
foremost as a natural extension to its 
SPARCworks and Pro Works (for Solaris 
on X86) development environments. 
The product can run without 
SPARC works or Pro Works, but SunPro 
anticipates that most customers will use 
the system in concert with the total Sun 
development environment, says director 
of marketing Henderson. 

Team Ware consists of four new tools: 
CodeManager, for graphical project 
integration and release management; 
Version Tool, for visually inspecting 
and managing multiple versions of 
source files; CheckPoint, for capturing 
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project source file configurations for 
later retrieval; and SunPro's own 
ParallelMake, for accelerating project 
builds. Team Ware also uses the 
SPARCworks and Pro Works Manager 
and FileMerge tools, whenever 
Team Ware runs with the complete 
SunPro development environment. 
Team Ware is based on the same "copy­
modify-merge" paradigm upon which 
its predecessor, NSE, operated. 

At press time, SunPro claimed more 
than 550 developers were beta-testing 
Team Ware, most of them affiliated with 
Sun Microsystems Computer Corp. and 
Sun Soft. SunSoft used Team Ware as the 
code-management system for Solaris 
2.1. One large beta customer outside of 
Sun is the Chicago-based systems inte­
grator Andersen Consulting. Andersen 
is using Team Ware to develop a number 
of large-scale engineering applications 
for a petrochemical firm outside of 
Chicago. The development effort 
involves more than 22 Andersen team 
members, is expected to take three years 
and should result in about 300,000 lines 
of shared C++ source code. 

Before Andersen introduced 
Team Ware into the petrochemical 
firm's development environment, "they 
were using bare-bones SCCS or noth­
ing at all," says Larry Podmolik, an 
Andersen technical manager. Andersen 
is creating quite a development envi­
ronment for its client, combining 
Team Ware with Rational's Rational 
Rose, Centerline Software Inc. 's 
ObjectCenter, Pare Place Systems 
Inc.'s OI Library, SunPro's 
SPARCworks and Andersen's own 
Foundation CASE framework. "All of 
these tools will be integrated into 
Team Ware, except for Foundation and 
Rose, which both have their own 
repositories," Podmolik explains. 
Team Ware will be responsible for 
managing the software coding, testing 
and documentation. 

Andersen isn't thrilled with the copy­
modify-merge paradigm upon which 
Team Ware is grounded, Podmolik 
says. "Because we work on a contract­
ing basis, we wanted single-threaded 
access to individual pieces of code," he 
explains. He also points out that 
SunPro's product lacks dependency­
checking capabilities at the file level, so 
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Andersen ended up writing a depen­
dency analysis itself. 

"Team Ware's not right for every envi­
ronment, " Podmolik acknowledges, 
"but its training curve isn't very high 
and it's fairly scalable." As more man­
agers and engineers draw similar con­
clusions about their own choices, 
SCM is likely to be seen as less of a 
pain and more of a necessity. ~ 
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CaseWare Inc. 
108 Pacifica, 2nd Floor 
Irvine, CA 92718 
Circle 142 

Expertware 
3235 Kifer Road , Suite 220 
Santa Clara, CA 95051 
Circle 143 

IBM Corp. 
1133 Westchester Ave. 
White Plains, NY 10604 
Circle 144 

lntersolv 
3200 Tower Oaks Blvd. 
Rockville , MD 20852 
Circle 145 

Softool Corp. 
340 South Kellogg Ave. 
Goleta, CA 93117 
Circle 146 

Software Maintenance 
and Development 
Systems Inc. 
P.O. Box 555 
Concord, MA 01742 
Circle 147 

SunPro 
2550 Garcia Ave. 
Mountain View, CA 94043 
Circle 148 

TeamOne Systems Inc. 
71 O Lakeway Drive 
Sunnyvale, CA 94086 
Circle 149 
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NEW 
PRODUCTS 

Turbo Boost for Optical 
Could your optical storage devices 

stand a 200% to 500% increase in per­
formance? U.S. Design has announced 
the first member of its Turbo Mass 
family of products. The primary func­
tion of this product is to boost perfor­
mance of both standalone and jukebox 
versions of optical storage. Strategies 
for read caching, write caching, platter 
caching and drive caching as well as 
striping and other methods are used to 
accelerate optical devices. These meth­
ods allow Turbo Mass to boost either 
data-transfer rates, individual com­
mand-response times or net I/O trans­
action rates in an application-sensitive 
manner. 

Turbo Mass operates as a SCSI-to­
SCSI unit, supporting three 10-MB/s 
SCSI ports: one for initiator service, 
one for optical storage and one for 
cache devices. The product interfaces 
to any SCSI optical device, so all exist­
ing SCSI drives can benefit. It operates 
transparently to the host operating sys­
tem so all existing software continues 
to run without change, including sys­
tem-level software . Other features 
included are hot-swap options, a built­
in UPS, local and remote console 
operation and more. 

U.S. Design Corp. 
9075 Guilford Road 
Columbia, MD 21046 
Circle 101 

Contemporary Tape 
Contemporary Cybernetics has 

added two half-height 8mm tape 
drives to its line of tape-backup 
devices. The CY-8205 stores between 
2.5 and 12.5 GB at speeds of up to 1.3 
MB/s; the CY-8505 stores between 5 
and 25 GB at speeds of up to 2.5 
MB/s. The high capacity and speeds 
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£-Size Pen Plotter 
CalComp has introduced an E-size pen plotter that produces mul­

ticolor drawings on both cut-sheet and roll-feed media. Called the 
Classic, the product can output cut-sheet media in widths ranging 
from A- to E-size. In roll-feed mode, it can deal with E-size media 
and, with an adapter, D-size media in 120-foot rolls. It has an 
eight-pen turret, and the user can mix and match liquid ink, liquid 
ball and fiber-tip pens for printing on bond, polyester film, translu­
cent or vellum. 

CalComp says the new product can plot at speeds of up to 42 inch­
es per second. Addressable resolution is .0005 inches, single-pen 
repeatability is .004 inches, and accuracy is 0.1 % of the move. Classic 
is compatible with Sun workstations. Pricing begins at $6,995. 

CalComp 
Computer Graphics Group 
2411 West La Palma Ave. 
Anaheim, CA 92801 
Circle 100 

are explained by use of built-in data 
compression. For compatibility with 
other sites , the data compression is 
switch-selectable so users can read and 
write tapes without data compression. 
Multiple levels of error correction code 
and the constant monitoring of data 
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compression ensure data integrity. 
These models are plug-compatible 

with such systems as Digital Equip­
ment Corp ., Data General Corp ., 
Hewlett-Packard Co., IBM Corp. , 
Apple Computer Inc., NCR Corp. , 
NeXT Inc., Silicon Graphics Inc., Sun, 



Unisys Corp. and more. Drives can be 
internally mounted or purchased as 
desktop models. Contemporary's 
Advanced SCSI Processor allows two 
drives to work together to maximize 
backup speed and capacity with a vari­
ety of recording models. 

Contact the vendor for pricing, 
which is dependent on configuration. 

Contemporary Cybernetics Group 
11846 Rock Landing 
Newport News, VA 23606 
Circle 102 

Hot Set o' Wheels 
A wheeled platform chat supports 

your arm while you use a mouse is 

being sold as the latest response to 
carpal tunnel syndrome and ocher 

NEW PRODUCTS 

nasty cumulative trauma disorders. 
The Mouse Shadow is an "ergonomi­

cally correct'' produce chat allows you 
co move a mouse, and your hand, 
while giving your arm a place co 
rest. This is said to reduce the "repeti­
tive wrist motion ... chat can cause the 
median nerve to rub against a narrow 
space in the underside of the wrist ... " 

With a suggested retail price of 
$19.95, Mouse Shadow is considerably 
cheaper than surgery and/or physical 
therapy. The wheels are described as 
geoplasc rubberized balls. It also has a 
cushion across the arm rest which is 
made of Volara, a material chat the 
company says is nontoxic and resistant 
to hoc water and detergents. 

Shadow Tech International Inc. 
2207 NW 37th Sc. 
Lawton, OK 73505 
Circle 103 

Focus on Workstations 
In Focus Systems has entered the 

workstation market with the 7500WS, 
the first portable LCD color projection 
panel for workstation users. Weighing 
in at 7.5 pounds, the 7600WS has a 

resolution of 1,024 by 768 and a 
24,000-color palene. 

In Focus claims the projection panel 
will be ideal for applications such as 
CAD , GIS and scientific imaging. 
Primacy applications are software train­
ing, software and hardware sales demon­
strations and interactive workgroups. 
The 7500WS is priced at $8,995. 

In Focus Systems Inc. 
7770 S.W Mohawk Sc. 
Tualatin, OR 97062 
Circle 104 

Security on the Network 
Security Dynamics has announced 

Version 1.1 of its ACE/Server network 
security produces. ACE/Server is a 
software-based security server chat cen­
trally authenticates a user's identity 
and allows only authorized users to 
gain access to a protected network. 
The new version offers security admin­
istrators the option of running a back­
up ACE/Server chat would process 
authentication requests and maintain 
an audit trail of all security-related 
activities if the master server were to 
malfunction or cease operation. 

D A T A 

.21- SVST E ""'1 S 

PINNACLE WILL REPAIR IT 
WHEN 

NCE isVour 
Sun™ Solution 

NCE Computer Group has the knowledge and expertise you 
demand to keep your Sun workstations, servers and third-party 
peripherals up and running. 

NCE specializes in Sun hardware maintenance including 
authorized warranty service for SPARC® compatible products. 
NCE also offers licensed network design and cabling installa­
tion. NCE is your single source for multi-vendor computer 
maintenance and network services. 

Call NCE Today 
We're Your Sun Solution! 

1-800-446-6456 
RICE 
computer group 

Sun is a trademark of Sun Microsystems, Inc. 
SPARC is a registered trademark of SPARC International, Inc. 

YOUR SUN DOESN'T RISE !! 
REPAIR OF ALL SUN PRODUCTS 

INCLUDING 600MP ... 
ONE YEAR WARRANTY ... 

THE ECONOMICAL ADVANTAGE 

614-487-1150 

SUN DEPOT REPAIR 
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ACE/Server is used with SDI 's 
SecurlD Card, a credit card-size token 
that displays a randomly generated, 
unpredictable access code that auto­
matically changes every 60 seconds. It 
effectively protects and controls inter­
nal and external access to network 
resources regardless of whether a gate­
way, remote dial-up or direct connec­
tion is used. 

Supporting TCP/IP, che ACE/Server 
operates in SunOS, DEC Ultrix, IBM 
RS/6000 and HP/UX environments. 
The starter kit, which supports up to 
16 users, is priced at $4,950. 

Security Dynamics Inc. 
One Alewife Center 
Cambridge, MA 02140 
Circle 105 

RAID Enclosure 
A new enclosure for RAID and ocher 

SCSI applications has been brought to 
marker by Sigma Information Systems. 
The SA-H288 incorporates all of the 
advanced features necessary for sup­
porting up to six 3½-inch disk drives 
and an array controller in a package 
suitable for use in rack-mount, desk-

NEW PRODUCTS 

top or floor-mounted configurations. 
The chassis features dual-redundant 

hot-pluggable power supplies, hot­
pluggable disk drive canisters and 

automatic drive power sequencing. 
Individual SCSI/IN and SCSI/OUT 
connections for each drive canister are 
available for applications requiring 
array rank expansion or an external 
array controller. A front door is pro­
vided for access to the drives and the 
on/off switch. A display area that con­
tains drive activity and power supply 
status indicators is visible above drives. 
List price is $2,769. 

Sigma Information Systems 
5775 Polaris Ave. 
Las Vegas, NV 89118 
Circle 106 

SPARC-2/GX Specifications 

Homemade CD-ROMs 
Philips' new CD-ROM recorder and 

CD-Gen software from CD-ROM 
Strategies allows you to make a single 
CD-ROM in 35 minutes . 650 MB of 
data, or 300,000 pages of text, can be 
stored on a single disk, making this a 
great option for daily nerwork backup, 
converting microfiche co electronic 
media and distributing large databases 
and other needs. 

The Philips recorder works on a wide 
range of platforms, including PC, Mac 
and UNIX. Price is $14,995. 

dataD isc International 
Route 3, Box 1108 
Gainesville, VA 22065 
Circle 107 

Tripli@ Tape_ Trick 
from Uynam,c 

Dynamic Computer Products has a 
user-installable data compression and 
LCD display upgrade kit on the mar­
ket for use with any existing 8mm 
Exabyte drive. 

The Model 5TXXDC/DP triples 
both capacity and transfer race of the 
drive. le operates through a SCSI inter-

♦ 40 MHz / 28.5 MIPs 

Truly Affordable 

Workstations 
X-Terminals 

Memory SIMMs 
SBus Cards 
Hard Disks 

Optical Drives 

♦ 16MBRAM 
♦ 426 MB Hard Disk 
♦ 1.44 MB Floppy Drive 
♦ Two Serial Ports 
♦ One Ethernet Port 
♦ GX Accelerator Card 
♦ 20" Color Monitor 
♦ Keyboard & Mouse 
♦ Solaris I Open Windows 
♦ I YearWarranty 

Scanners 
Plotters / Printers 

Software 

CALL TOLL FREE ..... l-800-552-4UNI 

Start the New Year off right with the best value in workstations. 
Yes we're economical ... but our expertise doesn't cost you anymore. 

⇒ Toll Free Support 
⇒ 30 Day Money Back Guarantee 

Call for current pricing. SPARCstatio11-2 upgrade ..... $1,900 
Si11gle-slot GX Accelerator Card ..... $1,200 

Memory SIMMs, Lifetime warranty ..... CALL 
PMO 650MB Optical Drive, 19 ms (fast) ..... $3,500 

PMO IOGB-93GB Optical Jukeboxes ..... CALL 
External SCSI Hard Disks (l.2GB-3.4GB) ..... CALL 

SONY GDM-1936 20" Multisync Color Monitor ..... $2,300 
Wingz, SPA RC, 1-user license ..... $545 

Lotus 123, SPA RC, I -user license ..... $595 
PC-NFS 4.0 ..... $375 
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5005 Riverway 
Houston, Texas 77056 
713/552-0505 FAX: 713/552-0550 

Uni Solution, Inc. 
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face. A front-panel selection of com­
pression and tape status is provided. 

This upgrade option sells for $960 
including a one-year warranty. 

Dynamic Computer Products 
63 Commercial Ave. 
Garden City, NY 11530 
Circle 108 

Creative Improvement 
For anyone who needs to study, ana­

lyze, present or publish documents, or 
archive hard copy of a generated 

image, Datagraf introduces a produce 
for you. The Image Recorder 300 
Series is a fami ly of fi lm recorders 
designed to consistently produce the 
highest quality images directly from 
computer and workstation displays. 
The imaging source is a high-resolu­
tion, 7-inch, flat-faced CRT. The out­
put resolution is hose-dependent and 
designed to accommodate pixel reso­
lutions up to 1,600 by 1,280. 

The CIR is completely software 
independent. A passive hardware 
interface is used to display the com­
puter's video image on the internal 
CRT, resulting in exposure times less 
than 20 seconds for a complete 35mm 
image . Four fi lm formats, ranging 
from 35mm to 8 by 10 inches, are 
supported. Pricing ranges from $6,000 
to $12,000. 

Dacagraf Inc. 
P.O. Box 1446 
Wheeling, IL 60090 
Circle 109 

Portable Workstation 
from ROI 

RDI has added a new member to ics 
fami ly of portable workstation prod­
uces. The new BriteLite LX offers 
greater memory and disk capacity. A 
new Colorplus Active Matrix LCD 
display provides a palette of 256K col­
ors (64 levels of gray scale) for more 

NEW PRODUCTS 

accurate color illuscracions and image offers an improvement 1n the 
rendering. BriceLite's I/0 performance. 

The power behind this model is the RDI's use of ac tual Sun mother-
new 50-MHz SPARCengine from boards and an unmodified Solaris 2.1 
Sun. Improved memory architecture ope rating environment ensure 100% 
allows the BriteLite LX to be config- Sun compatibility. Pricing is $ 15 ,995. 
ured with 16 to 96 MB of memory. RDI Computer Corp. 
The intemal hard disk supplies 450 6696 Mesa Ridge Road, Building A 
MB of storage. For disk-intensive San Diego, CA 92121 

applications, the 3½-inch form fact~ Circle 11 0 ____ _ 

Why have over 10,000 
Sun users chosen 
Aurora produc~? 

Intelligent SBus 1/ 0 

1 OS 1 Paral lel Port 
20S+ 2 Parallel Ports 

21 OS 1 Parallel , 2 Serial 
420S 2 Parallel , 4 Serial 

400SX 4 Serial, up to 11 5Kb 
800SX 8 Serial, up to 11 5Kb 

BOOS 8 Serial Ports 
1600S 16 Serial Ports 

Add SBus Functionality 

SBox SBus expansion 
chassis, 4 slots 

Dual SBox a slots 

PC Media Compatibility 

FD525 5.25 or 3.5 inch 
FD350 stand-alone SCSI 

FLOPPY drive w/ 
PC compatibi lity 

LAN & WAN Connectivity 

400S+ 4 SYNC Serial Ports 
800S+ 8 SYNC Serial Ports 

Token Ring Token Ring Card 

SNA3270 3270 Emulation 
SNA3770 3770 Emulation 

HDLC/SDLC Link Layer APls 
X.25 1984 CCITT X.25 
PPP RFC 1171n2 Std . 

Image Capture/OCR 

FirstScan 11 24-bit color scanning 
with ScanJet lie, 
grayscale with lip 

FirstScan HP ScanJet Plus 
support 

Socrates Quick, accurate text 

OCR for ~I~~; ;~;:;.:;~!~i~~e 
SPARC using OPEN LOOK 

Because we deliver what SPARC 
system users want most: 

✓ Widest Selection ✓ Highest Quality 
✓ Superior Performance ✓ Advanced Engineering 
✓ Broadest Compatibility ✓ Extensive SPARC Experience 
✓ Unsurpassed Tuch Support ✓ 1 sr Year Maintenance 

GET MORE FROM YOUR SPARC SYSTEM - CALL AURORA TODAY! 

• Sun Microsystems 
Computer Corporation 

Catalyst Developer 

AURORA 
TECHNOL OGI ES 

176 Second Avenue Waltham, MA 02 154 
(617) 290-4800 Fax (6 17) 290-4844 

SPARC is a registered trademark of SPARC International. 

SP'4RC
0 

"~~!~~ 
All other trademarks and registered trademarks are proprietary to their respectiw owners. 
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CD-ROM Improves Again 
Toshiba has introduced the XM-

3401 Series CD-ROM disk d rives. 

These double-speed drives feature 2.2 
times the rotational speed to provide a 
330-KB/s data transfer rate and a 200-
msec random access time. Standard 
features include a SCSI-2 interface and 
fully integrated audio with continuous 
volume control. Mean time between 
failure race is 50,000 hours. 

These drives are available in four 
models. The XM-3401 B internal 
drive, the TXM-3401E external drive, 
the TXM-3401P for laptop and note­
book computers, and the TXM-
3401A4 for applications with fast 
access to mulciple CDs. 

NEW PRODUCTS 

XM3401 B lists at $695; TXM-
3401E at $895; TXM-3401P at $925; 
TSM-3401A4 at $3,575. 

Toshiba America 
Information Systems Inc. 
Disk Produce Division 
97 40 Irvine Blvd. 
Irvine, CA 92718 
Circle 111 

Optima Strikes Again 
Optima Technology has come out 

with its latest development in high-per­
formance external SCSI hard disk sub­
sys cems , the MiniPak 1600 . The 
MiniPak is designed to provide high­
end workstation users with an easy way 
to expand their storage capaciry and is 
supported on workstations from Sun, 
Hewlett-Packard Co., IBM Corp., 
Digital Equipment Corp., Data Gen­
eral Corp. and ocher UNIX vendors. 

The drive features 1.6 GB of format­
ted capaciry, 3½-inch half-height form 
factor in a Fast SCSI-2 hard disk drive, 
a burst transfer race of 10 MB/ s and a 
seek time of9.5 msec. Features include 
an auxiliary power supply outlet and a 
modular design chat allows for vertical 

or horizontal setup. Retail price is 
$4,295. 

Optima Technology Corp. 
17526 Von Karman 
Irvine, CA 92714 
Circle 112 

Canon Bubble Jet 
Engine Ready to Go 

Canon USA's Computer Peripheral 
Produces Division has introduced a 
high-quality Bubble Jee printer 
engine, the BJP-C80, designed specifi­
cally for OEMs targeting desktop 
publishing, graphic arcs, CAD/CAM, 
etc. OEMs integrate a controller with 
the BJP-C80 through a proprietary 
interface to provide value-added fea­
tures to targeted market segments, or 
ic can be incorporated into a hose­
based system. 

The BJP-C80 prints ac 360 dpi and 
uses disposable, snap-in ink cartridges. 
Lise price will vary according to 
OEM. 

Canon USA Inc. 
One Canon Plaza 
Lake Success, NY 11042-1113 
Circle 113 
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AUTHORIZED 
TAPE DRIVE 

REPAIR & SALES 

~ 
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-a ~'\ ~ ~ HARD DISK 
OVER 750 MODELS 

250 MB ARCHIVE/ WANGTEK 
3 DAY REPAIR $115 

EXABYTE8MM 
8200 REPAIR $325 - SALE $850 

8500 REPAIR - $495 

60 MB - 5.0 GB REPAIRS 

SALES • SERVICE • SUPPORT 

Custom Configurations 
HARD DISK TAPE 60 MB - 5.0 GB 

Please call for more detailed informaton. 
(714) 375-3791 • (800) 882-DISK (3475) 

~rJ~> DISASTER RECOVERY 
\\~ AND PREVENTION UTILITIES 

- Disk diagnostics and repair 
- Data recovery from defective disks 
- Recovery of deleted files and directories 
- User friendly f ilesystem check 
- Filesystem reorganization 
- Directory file optimization 

For Sun, DEC and compatible Workstations 

RACE GmbH 
Postbox 65 
D-7057 Leutenbach 
Germany 
BUSINESS CONDUCTED IN 
ENGLISH AND GERMAN 

Tel.: 011-49-7195-2036 
Fax.: 0ll-49-7195-3937 
!from North America) 

CIS 71141, 224 
71141 .224@compuserve.com 
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Low-Cost X Terminal 
The FXl 7CT, a new member of the 

color X terminal family from HDS, has 
hit the market at a price of $2,299. 
This model features a 17-inch Trinitron 
display, and 1, l 52-by-900 and 1,280-
by- l ,024 resolution. Like other mem­
bers of the ViewStation FX Series, the 
new model is designed around an Intel 
Corp. i960CA RISC CPU. Included in 
the base configuration are 4 MB of 
RAM; configurations up to 68 MB are 
possible. The FXl 7CT comes with 
twisted-pair Ethernet, serial and parallel 
ports, a mouse and keyboard. 

This terminal includes HDSware 
V2.0, a new software environment that 
includes HDS' X server, local Open 
Look and Motif window managers, 
local VT320 emulation, PPP, SNMP, a 
local host chooser, and a new graphical 
setup mode made for ease of use. The 
unit is available two weeks after receipt 
of order. 

Human Designed Systems Inc. 
421 Feheley Drive 
King of Prussia, PA 19406 
Circle 114 

SBus Communications 
Subsystem 
An SBus communications subsystem 

that allows a SPARCstation to support 
up to 32 asynchronous serial devices 
has been announced. 

The S-Bus Connect, from Meta­
comp, supports the additional serial 
devices with full modem control, oper­
ating at 38.4 Kb/s, full-duplex with 
continuous operation. The company 
says the product can be used to fit 
SPARCstations into a variety of con­
nectivity applications, including multi­
user server, data collection and pro­
cessing and so on. 

The product consists of an SBus host 
adapter board and a 16- by 16-inch 
chassis. The enclosure then provides 
32 asynchronous parts, two parallel 
printer ports and space for two 5¼­
inch SCSI peripherals. The adapter 
board resides in the SPARCstation and 
provides the link to the subsystem 
chassis. Pricing begins at $3,295. 

Metacomp Inc. 
108908 Via Frontera 
San Diego, CA 92127 
Circle 115 

NEW PRODUCTS 

Solaris Supercomputer 
A supercomputer-class machine 

based on the SPARC and running 
Solaris has been introduced by Meiko. 
The product, called the CS-2, is an 
array of SuperSPARC-based nodes that 
can, depending on the configurations, 
provide multiple teraflops of perfor­
mance. The CS-2's operating system, 
meanwhile, is Solaris. The machine 

also comes with assorted software tools 
for software development in a parallel 
and multiprocessing environment. 

There are two kinds of processing 
elements available, both based on the 
SuperSPARC. One is a computing ele­
ment; the other is a vector processor 
that offers peak speeds of 200 64-bit 
MFLOPS. These elements can be 
mixed or matched, depending on the 

RAVE IS 
AUTHORIZED 

BY SUN® 
Rave Computer Association is an authorized reseller of 
remanufactured Sun® products at incredible savings. 

• Complete Sun® inventory (Spare 1 to MP 690) 
• 90 Day Warranty direct from Sun® 

• All systems include 2 user right-to-use license 
• Rave is an authorized service agent for Sun® 

• Used equipment available, with license 
• In-house financing • Immediate delivery 

• In stock refurbished Sun® equipment 
• All at incredible savings! 
SELL • BUY • LEASE • RENT 

Rave Computer Association, Inc. 
36960 Metro Court 
Sterling Heights, MI 48312 ♦ 
(313) 939-8230 Fax: (313) 939-7431 

1-800-966-7283 
Sun is a registered trademark of Sun Microsystems, Inc. 
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l/O BOTTLENECKS? 
SYSTEM PERFORMANCE 

PROBLEMS? 

SOLID 
STATE 
DISK 
IS THE SOLUTION. 

Did you know? 

Your CPU can 

instructions in the 

time it takes for one 

disk 1/0. Find out 

how a DES SSD 

increase your 

system's 

performance. 

Call 

408/'727-5497 

or fax 

408172 7-5496 

today for 

more 

information. 

• Less Than 1 ms Total Access Time 

• Reduce User's Response Time 

• Shorten Batch Job Processing 

• Add More Users Without 
CPU Upgrade 

EDES 
Disk Emulation Systems, Inc. 
3010 Scott Blvd. 
Santa Clara, CA 95054 
408/727-5497 
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end user's needs. An entry-level system 
starts at $500,000. 

Meiko World Inc. 
Reservoir Place 
1601 Trapelo Road 
Waltham, MA 02154 
Circle 116 

Low-Cost RAID Device 
A device that combines solid-state 

disk, cache and RAID technology into 
a single unit has been introduced by 

Vermont Research. Called RAIDstar, 
the product supports SCSI or SCSI 2 
Fast and Wide to provide RAID per­
formance at levels O, 3 and 5 . An 
entry-level system consists of 1.8 GB 
of disk, 8 MB of cache memory and a 
power supply. A RAIDstar can be 
expanded up to 45 GB of disk and 20 
MB of cache or 320 MB of solid-state 
disk. Pricing begins at $24 ,080. 
VRC also offers a RAIDstar retrofit kit 
that allows users to configure their 
own disks to fit the RAIDstar. With it, 
the RAIDstar will support as many as 
35 5¼- or 3½-inch SCSI or SCSI II/Fast 
drives. The user can either send the 
disk drives to VRC for retrofit, or VRC 
will do the conversion at the customer's 
site. Pricing begins at $200 for factory 
conversion and $300 for on-site. 

Vermont Research Corp. 
Precision Park 
North Springfield, VT 05150 
Circle 117 

Optical Deserves a Look 
Alphatronix has improved on its opti­

cal storage offerings with the Inspire II. 
This new drive claims access speeds 
faster than any other currently available 
and will be priced 40% lower than the 
original. The drive's average seek time is 
23 msec; access time is 14 msec. 

High speeds are made possible 
through a new, ultralight, asymmetric 
split head. Data transfer and through-

SUNEXPERT Magazine/March 1993 

put are speeded through full read and 
write caching. A new DSP-based 
minimum trajectory seek method 
minimizes the number of seeks 
required. 

The new drives are targeted toward 
users requiring large amounts of storage 
or portability, extended durabiliry or 
security and are expected to rival 
removable and portable hard drives. 
List price starts at $4,495. 

Alphatronix Inc. 
2300 Englert Drive, Suite C 
P.O. Box 13687 
Research Triangle Park, NC 27709 
Circle 118 

Slate Upgrade 
BBN Systems is shipping an upgrade 

of its famed BBN/Slate integrated soft­
ware package. 

Slate is an office-productivity tool that 
provides document creation and trans­
fer between multiple users. In Release 
2.0 of the product, Slate will include an 
Open Look and Motif GUI, the ability 
to create forms with read-only fields in 
the text, new page-layout facilities, and 
several other features. 

Slate sells for $995 per license, 
though users of the previous release 
will receive free upgrades to 2.0. 

BBN Systems and Technologies 
10 Moulton St. 
Cambridge, MA 02138. 
Circle 119 

Correction 
Regrettably, SunExpert omitted 

ANDATACO from the January list­
ing of tape vendors. ANDATACO 
sells a vari ty of tape products 
including 4mm and 8mm drives. Its 
desktop, 3½-inch 4mm DAT sub­
systems range in capacity from 2 to 
8 GB and its 8mm subsystems and 
stackloaders, including a library sys­
tem, provide 2.5 to 200 GB (with 
compression) of storage. Media, 
cables, tape-management software, 
warranty service, maintenance and 
on-site installation are available. For 
more information, contact: 

ANDATACO 
9550 Waples ST. 
San Diego, CA 92121 
Circle 120 



THE Sun Expert MARKET 

COMMON-LINK 

Software breakthrough lets 
SPARCstations read, write, and 
and format Macintosh and PC 
high-density diskettes. 

(Also available for HP, IBM, and sco UNIX) 

Pacific Micro 
201 San Antonio Circle, C250 
Mountain View, CA 94040 

( 415)948-6200 

Appl ied Concepts designs and manufac­

tures a full family of high-quality, affordable 

SCSI extenders, monitors and differential 

converters. From the economical SCSI PLUS Bus Repeater that extends 

your computer's bus in increments of 

nearly 20 feet, to the technically advanced 

Fiber Optic SCSI Extender that increases 

SCSI bus distance up to 3,000 feet, all products are engineered to help 

eliminate system crashes, enhance periph­

eral performance and increase the working 

distance between SCSI devices. 

Call or fox us today for complete product and pricing infonnation. 

~=~APPLIED CONCEPTS 
5350 Eastgate Mall , San Diego, CA 92121 , 619 453-0090, Fax 619 453-6715 

800 624-6808 

BUY, SELL and TRADE 
EVERYTHING UNDER THE 

sun 
microsystems 

i,l SPARC workstations 

i,l SPARC servers 

i,l SUN-3 series equipment 

i,l 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 

The world's first expandable SPARCstation, 
ethernet, terminal, modem and printer server. 

■ 28.5 MIPS Sun SPARCstation 2 motherboard, 2 free SBus slots 
■ Ethernet, SCSI, 16 serial, 2 parallel and 2 synchronous ports 
■ Expandable to 96 serial and 12 parallel ports 
■ Full TERMIO baud rates (75 to 38.4KB) 
■ Full modem support on all serial ports 
■ STREAMS device driver and Multiport Menus"' to easily install 

and maintain multiple terminals, modems and printers 
■ Communications: X.25, Tl, FDDI and Token Ring 
■ Supports SunOSrM or Solaris"' 

Call Today! (818) 577-4252 

GI\IPComouters 
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• · 
It 's hard to manage 
your network with 
only a foggy idea of 
what 's happening on 
it. You need powerful 
tools to provide clear 
end-to-end visibility 
of the entire network. 

NetMetrix power 
tools include a Load 

PRODUCT SHOIIVCASE 

• • t •••••• ~ •• . •• 
, ,, I 

. " • 
Monitor, Protocol 
Analyzer, Traffic 
Generator, and NFS 
Monitor. The software 
tools run on a standard 
SPARC platform, using 
its ethemet, token ring, 
of FDDJ interface, so 
you may already own 
the hardware. 

metrix 

0.5 

0.0 

- JO 0 a 

TempleGo offers much more than competing software. 
point and click interface lets you control 150 graph attributes. 
You can upgrade to TempleGraph to add visual data analysis 
or Partners Plan which lets you call and program TempleGo 
from your programs. Plus Live-Links to FrameMaker®, user 
defined functions ... Go $495, Graph $1290 / floating license. 

See CDware v.3 or call us or SGI Express: 
Sun Users (215) 646-3814 SGI Users 1-800-800-7441 

Mihalisin Associates, Inc. I 600 Honey Run Road I 
Ambler, PA 19002 / (215)646-3814 / Fax (215)643-4896 

"HP SoftBench provides significant improvements 
in a workstation-based application development 
environment." - Open Systems Today, Jan. 4, 1993 

• Development environment to edit, 
compile, d~bug and analyze. 

• Integrate CASE tools like Cadre, IDE, 
Softool or your own. 

• Available on Sun/SPARC and HP. 
BLUESTONE "TheOpenSystemsSpecialist" 

1200 Church Street, Mt. Laurel, NJ 08054 
(609) 727-4600 • Fax: (609) 778-8125 



CS Electronics is proud to be the leader in PREMIUM SCSI cables for 
workstations from: SUN - DEC - IBM - H/P - SGI -APOLLO - etc. 

All connector interface styles available. 
Molded SCSI cables can be "private-labled" 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, DB50, or SCSI 11 (Micro-D) interface. 
We now offer DSSI cables and terminators. 

CALL FOR A BROCHURE AND PRICING!!! 

CS Electronics 
1342 Bell Ave. , Tustin, CA 92680 
(714) 259-9100 

d) 

FUJITSU If you find a lower price we will beat it! 

Capacity Speed Buffer Warr. 

520Meg 12ms 240K 5yr 
1079Meg 10ms 256K 5yr 
1750Meg 11 ms 256K 5yr 
2060Meg 11 ms 256K 5yr 

~ 

Spindle 
4400rpm 
5400rpm 
5400rpm 
5400rpm 

Internal 
$949 

$1699 
n/a 
n/a 

213Meg 15ms 64K 2yr 3600rpm $379 
540Me.9. 8.5ms 256K 2yr 6300rpm $1069 
MICKOPOLIS 
560Meg 10ms 256K 5yr 5400rpm $1129 
1050Meg 1 Oms 256K 5yr 5400rpm $1699 
1740Meg 14ms 256K 5yr 3600rpm n/a 
2050Meg 11 ms 256K 5yr 5400rpm n/a 
TOSH I BA (Made in the USA) 
880Meg 12ms 512K 5yr 3600rpm $1159 
1200Meg 12ms 512K 5yr 3600rpm $1379 

200ms CD ROM $629 6 CD Changer 
525Meg Tape $789 4-8Gig DAT 

External 
$1049 
$1799 
$2279 
$2479 

$479 
$1169 

$1229 
$1799 
$2159 
$2849 

$1259 
$1479 

$999 
$1349 

Call for current price on: Optical, Jukebox, CD ROM, CD Changers, 
All hard drive brands, Archive Tape Drives, ROI Laptop, Memory. 
~ Toll Free Support ~ 30 Day Money Back Guarantee 
~ Established 1987 ~ Super Warranty Support 

~ Call for your free catalog! 

MEGRHAUS 800-637-4743 eacm iii BE HIIRD DRIVES 
9-6 M-F ◊ FAX 713-333-3024 ◊ 1110 NASA Rd 1 #306 Houston, TX 77058 

To advertise in the SunExpert Market call Carol Flanagan at (617) 738-3402 

IVIARKETPLACE 

WORLDWIDE 
TECHNOLOGY 

EXCHANGE 
Member of the TWH Group 

• Sun Microsystems 
• Silicon Graphics • HP/Apollo 

• SPARC Workstations/Servers/Peripherals 
• Extended warranties • Over night service 

• Will purchase all excess Sun hardware 
• Experienced Unix specialists 

1WH Building 
151 East Clayton Street 
Athens, Georgia 30603 

Tel. 404-365-7796 Fax: 706-549-3333 

1-<>Tus 

WE OFFER : 

• A complete line of Sun Microsystems 
upgrades, inc luding the new !PX 16 MB 
module. 

• Upgrades for DEC, Data General and 
Silicon Graphics, as well as a complete line 
of personal computer memory. 

NEED MORE 
MEMORY? 

• Upgrades for the H/P Apollo DN and 
9000 series, and IBM RISC 6000. 

• Lifetime guarantee, 24 hour replacement 
policy, and same day shipping on most 
products. 

f ==-=E=- -YOUR BEST BET YET! 
24835 E. La Palma " B" • Yorba Linda, CA 92687 • 800-466-7488 FAX (714) 692-0902 
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IVIARKETPLACE 

Instrument Control 
for Sun Worl<stations 
FREE brochure describes hardware and software 
solutions for controlling instrumentation systems 
from a Sun workstation. Information is included 
on plug-in SBus boards for controlling GPIB, VXI, 
and VME instruments with a SPARCstation. Also 
detailed is LabVIEW' for Sun, a graphical program­
ming environment for instrument control and data 
analysis. Call (512) 794-0100, 
(800) 433-3488 (U.S. and Canada) , 
or 95 (800) 010 0793 (Mexico). 

Yillt~;,;,~~,!!: r 6504 Bridge Point Parkway 
Austin, TX 78730-5039 
Fax: (51 2) 794-8411 

40 MHz/ 28.5 MIPS 
32 MB RAM 

Q 
$6,995.00 

16 M RAM, 420 M Disk 
GX Graphics Accelerator 
16" Sony Monitor 
Solaris !.I , Openwin 3. 1 
I-year warranty E 

426 MB Hard Disk 
1.44 MB Floppy 
Single-slot Sun GX Card 
20" Color, 1280x1024 
Keyboard & Mouse 

~, --~ SunOS/OpenWindows 

SPARC 2 Upgrade 

553 M Table Top CD ROM 

$ 1,995.00 

$625.00 

520 M , 12ms Disk, 5 yr warranty $ 1,125.00 

250 M Table Top Tape Backup $ 1,095.00 

$ 1,495.00 Postscript Printer (NEC 95) 

O thers Call 

System Computing Corp. 
430 Te,11h Street, S-109 
Atlanta, Georg ia 303 18 

:P-_..:;._-=: - - -- ----- (404) 872-6475 
Fax (404) 872-5675 

! 
f 

ss ~ ~ !'71 \ I~ \ i 
, ,_ I\ 

' 

1-year warranty 

SPARC- I+, 8mb ram, 20" color ... $5,200 
1.6GB Hard Disk, Plug & play ...... $2,995 
5.0 GB External Tape Drive .......... $2, 195 
Memory, Optical Disks, Scanners 
Lotus 123, dBase, WordPerfect, PixelFX 

For a new light on your workstation 

Xpert Image, Inc. 
I 0631 Harwin, #606 
Houston, TX 77036 

For: •tH, XView, OUT 
• Real-time updates 
• PostSaipt Output 
• User-feedback 
• No royalties or run-time fees 

Includes Builder- o point+dkk 
prototyping development tool 

KL Group Inc. 

► SPAR(STATION ► IBM RS-6000 
SCSI CABLES SCSI CABLES 

► VAX STATION3100 & 5000 CABLES 
► HP/APOLLO ► SGI 

CUSTOM MOLDED CONNECTORS 
WITH YOUR LOGO AVAILABLE 
IPI CABLES & TERMINATORS 

SCSI TERMINATORS 
D850, CENTRONICS OR MICRO "D" 

SCSI CABLES 
SHOEBOX, INTERNAL, LOOP, D850, 

CENTRONICS OR MICRO "D" 
UL & CSA APPROVED 

(800) 235-9394 

IC<il 
Intercontinental 
Computers, Inc. 

SUN, DEC, H.P., UNIX Specialists 

• SPARC Stations 
• SPARC Servers 
• SUN3 Equipment 
• 3rd Party Disk Tape & Memory 

Call fo r current inventory & pricing. 
Trades welcome! 

Phone 612-835-4555 
FAX 612-835-3936 

3300 Edinborough Way # 309 
Edina, MN USA 55435 



Get a jump on the competition with 
the first Motif for Solaris. Get your 
applications to market before you 
competition even starts porting. 
Created for leading edge developers 
by S.I. Systems Ltd., and brought to you exclu­
sively by Uni Direct. This pre-release for develop­
ers delivers the Motif 1.2 binaries, X11 RS and GCC compil­
er. For $499 per cpu you get a full year of technical support 
and free CD-ROM updates for the entire year, including the 
one that ships when the Validation suite is Developer 
fully completed. Order now before your $ 49 9 
competitors do! 

BAR CODES & FORMS 

JI JIIII J JI JJJJJ IJ JIII I ~~~t~ebF~~~et!~i::;hr~:\~df:i~ms 
Sybase, Oracle, or any application, and send it to your 
laser printer. Try a complete 30 day evaluation for just '29. 

MORE VALUES · FREE CATALOG 

Hyper 

2,0on-line Unix Help 
FTP a demo: ftp.uu.net in vendor/Bristol/HyperHelp 

SINGLE FUNCTION API 

POSTSCRIPT PRINTER SUPPORT 

ACCEPTS WINDOWS 3.1 HELP FILES 

ACCEPTS FRAMEMAKER MIF FILES 

MOTIF & OPENLOOK 

NO ROYALTY ! 

B ristol Technology Inc. 
898 Ethan Allen Highway 

Ridgefield, CT. 06877 U.S.A. 
Phone (203) 438-6969 .... ..... .. Call Lotus 1-2-31 st usr .... 529 

... ..... .439 SimCity game .. .... ........ 89 HyperHetp is a trademark of Bristol Technology Inc. Fax (203) 438-5013 
....... 549 SoftPC 3.0 .... . ........... . 549 All other products mermned herein are tradennru1<& Of 1heir respective cmners. info@bristol.com 

.... 819 Sun PC-NFS no doc ... 299 
eXodus X for Mac ....... 269 WordPerfect 5.1 ......... 299 

... ..... .. ... 799 WP Office 5 user ........ 398 
Island Presents .. ... ...... 799 XVision ... ....... .. .......... 395 
Aviator: 3D combat flight simulator for SPARC GX ... .49 " 
Filix: easy to use, easy to set up flat "file database eval . .49 
FreeWare: 3 Gigabytes of shareware on two CD's ... .... 59 
Hummingbird: PC X server (site licenses avail.) ........ .469 
MasterPlan/X: Project planner 3 users (eval $49) ....... 895 
MultiMenu: Custom char. menus for users :Demo ........ 29 
SlickEdit: UnixWorld 's favorite editor ......................... .425 
Specialix: TCP/IP terminal servers .... Call 
SPT: Performance monitor for Solaris ... ... ........... ... .... 395 
TransferPro: High speed DOS & Mac file transfer .. ..... 299 
UNI-ZIP: PK-ZIP compatible file archiver wkstn ...... .... 129 
UUCP for MS-DOS, also tar and vi :MKS Toolkit 4.1 ..... 279 
Xtree: Ask for free 30 day test drive ..... . 215 

Al so: Aster•x, BLAST, BAU, Clockwise, C-scape, DESOview/X, 
eXcla im, FacetTERM, FrameMaker, FTP, ICE.TEN , ICE .TCP, 
MacEmulate, PC Interface, TERM, 3COM, VSl•FAX, XVISION, Z-Mail. 

UniDir~ 

800-755-8649 ~~:.~. 
International: 714-453-2999 or FAX 714-707-3095 

Uni Direct Corp. One Venture , Irvine, CA 92718 USA 

M.C.I.I. 
THE MEMORY PEOPLE 

SPARC 10 MEMORY IN STOCK! 
16MB Module ..... ...... ... ... .... .. .... ...... ........... ..... ... ........ $565.00 

SPARCsystem 630, 670, SPARCserver 690 
64MB Upgrade Kit - X168A ............................................. CALL 
256MB Upgrade Kit - X146A ........................ ....... ............ CALL 

ELC, IPX - 16MB Module - X116O,U ..................................... CALL 
SPARC SLC - 4MB Module - X105Z ...................................... CALL 

BEST PRICING ON I x9, 4x9 70ns SIMMS. Call fo r free memory upgrade catalog 

CALL 1-B00-24 7-MCII 1s2441 

M.C.1.1. 
Memory Card International 

2101 W. Crescent Ave. #G, Anaheim, CA 92801 TEL: (7 14) 502-9085 FAX: (714) 772-2006 

WILL TRAVEL 
... but before we get on the plane, 

let our Engineering staff 
complement your efforts with our 
abil ity to develop or enhance your 

software in our offices. 

Specializing in Drivers, GUI.,·, 
and Communications 

<t:<t:<t: TAP IN TO THE TALENT ►►► 

The Tate Consulting Group 
Th e Outsourcing Experts 

CLASSIFIED 
LET THE GOVERNMENT FINANCE 
your new or existing small business. 
Grants/loans to $500,000.00, from 
over 300 sources . Free recorded 
message: (707) 449-8600. (TN4) 
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SuNEXPERT 
MARKETPLACE 

RS/Magazine is a monthly magazine designed 
specifically for users of IBM's RISC System/6000. 

RS/Magazine provides: • Technical know-how from RS/6000 and AIX experts 

REACH OVER 

60,000 
• Independent third-party product reviews• Product surveys • Essential buying-deci­

sion information • Industry and market news• On-site user profiles BUYERS IN THE SUN/UNIX 
WORKSTATION MARKET RS/Magazine also provides in-depth analysis of users' concerns - from appli­

cations portability to enterprise-wide networking - in a frank, straightforward way. SunExpert magazine is the monthly 
independent, authoritative source for 

buyers in the UNIX workstation market. 

Advertiser's Index 
READER INQUIRY NUMBER .. ... ... .•. .. ... .....•. .•.... , .•..•....•....•....... PAGE 

l ........ Alpha Technologies ........... .... ........ .......... ..................... ......... 63 
2 ....... . ANDATACO ..................................... ....................................... ... 2 
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SALES OFFICES 

Call Carol Flanagan at 

(617) 738-3402 
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DOES NOT ASSUME ANY LIABILITY FOR ERRORS OR OMISSIONS. 
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Multi--Tech's New Data & Fax Modem for Laptop PCs 

When you're in your office, you Wctnt power and 
performance from your modem. So why settle for less 
when you're on the road! 

With the MultiModem/t, smaller ~ better. 
Until now, "pocket modem" usually meant small size, with 
small features, less LEDs and poor flexibility. But with the 
new MultiModem/t, you get a state-of-the-art modem, 
with data speeds up to 14,400 bps (up to 56,000 bps 
compressed), and send & receive fax capability at 9600 or 
4800 bps. You also get twelve LEDs and a speaker, so 
you'll know what's going on. 

The MultiModem/t runs on either AC or battery 
power, so you can transfer files and send or receive faxes 
at the office, from home, or on the road. You also get 
remote configuration, UNIX® support and "flash PROM" 
updating from our BBS. 

Trademarks: MultiMoJem, MultiExpress, MultiTech: MultiTech Systems, Inc. ; UN IX: 
UN IX System Laboratories, Inc.; Apple, PowerBook: Apple Computer Corp. 

Copyright© 1992 by Multi-Tech Systems, Inc. 

All This, and Free Software Too! 
We include everything you need to hit the road running, 
including our MultiExpressrM data and fax 
communications software. And if you're an Apple® 
PowerBook® user, we've got a version for you, too. 

For more information, please call us at l-800-328-9717. 

MultiTech® 
Systems 

The right answer every time. 

MultiTech Systems, Inc., 2205 Woodale Dril'e 
Mounds View, Minnesota 55 I I 2 U.S.A. 
(612) 785-3500, (800) 328-9717, U.S. FAX (6 12) 785-9874 
International Telex 4998372, International FAX (612) 331-3180 

Circle No. 26 on Inqui ry Card 



Box HILL SYSTEMS CORPORATIO PRESE TS 

THE RAID BOX™ 
♦ 12, 10, 8, 6, OR 4 GB HIGII-SPEED FAULT-TOLERANT DISK ARRAY. 

♦ No DOWNTI 1E REQ IRED TO REPLACE A DISK DRIVE. 

♦ CONTINUO S AVAJLABILllY OF DATA WHILE REPLACEMENT IS IN PROGRESS. 

♦ AUTOMATICALLY REBUILDS "LOST" DATA ON THE REPLACEME T DRIVE. 

♦ " HOT SWAPPABLE" REMOVABLE DISK DRIVE MODULES. 

♦ MULTIPLE INDEPENDENT POWER SUPPLIES. 

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

♦ DATA REDUNDANTLY STRIPED ACROSS ALL DISK DRIVES. 

♦ FULL R.A.l.D. SUPPORT UTILITIES. 

• "FAST" SCSI 2 INTERFACE. 

• COMPATIBLE WITHS N;" HP,'" IBM RS/ 6000;· EXT.'" 
♦ LEGENDARY TECHNICAL SUPPORT. 

BoxHill 
SYSTEMS CORPORATION 

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 

Circle No. 6 on Inquiry Card 
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