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RAFR E 
ACCESS FACILITY. TM 

THE EASIEST, 
FASTEST, MOST 
COMPLETE WAY TO 
TAP DEC MAINFRAME 
POWER AT YOUR PC. 

RAF is a PC-to-host com
munications system designed to 
integrate your PC with all the data 
and power of a VAX or DECSYSTEM-20. 
RAF does the job transparently. seam
lessly and faster than any other 
PC-to-DEC host software. But 
read on. because RAF offers a lot more! 

EASY ACCESS TO REMOTE DATA 
RAF fools the PC into "thinking" that remote 

files are local. So you can utilize your regular 
PC software to access data stored on a remote 
system. It's as if the data were stored locally 
on your PC! Use WordPerfect. MASS-11 and 
other PC editors to create or edit files stored 
on a remote VAX. And use PC spreadsheet pro
grams like Lotus 1-2-3 to manipulate remotely 
stored spreadsheets. 

SHARE REMOTE SYSTEM PRINTERS 
Why dedicate a printer to a PC when RAF 

allows PC's to share remote system printers 
transparently? With RAF. PC software thinks 
your PC is equipped with its own local printer! 
And RAF lets you define all remote printer 
options. With RAF. you decide which remote 
printer to use or which forms to utilize. 

COMPLETE ACCESS 
OF REMOTE COMPUTERS 

RAF delivers automatic access to remote 
computers through a scripting mechanism that 
allows you to define each step of an automatic 
login. Or complete VT100 and VT220 terminal 
emulators unlike any other software system. 
RA F's VT100 and VT220 support allows for 
instant switching between PC and VAX 
applications. 
ASYNCHRONOUS AND 
ETHERNET SUPPORT 

You can use RAF r 
to communicate ~ 
asynchronously or · 
over Ethernet. A 
single copy supports 
both. so you can install 
RAF asynchronously now and 
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switch to Ethernet if it's available in the future. 
Also. RAF allows some users to operate asyn
chronously while others utilize Ethernet. RAF 
supports asynchronous communications over 
modems. networks or via direct connections- at 
speeds from 300bps to 38kbps. Over Ethernet, 
RAF transfers data up to 100.000 characters 
per second (800 kbps) - that's about ten times 
faster than any other comparable communica
tions product! And RAF allows Ethernet users 
to maintain multiple connections with remote 
systems- as if they're connected through a DEC 
terminal server. 

TRAINING, SUPPORT AND UPDATES 
In order to make sure you put every out

standing RAF capability to your fullest advan
tage. we have prepared a comprehensive RAF 
videocassette trainer. This two hour cassette 
- $29.95 if purchased separately-is yours free 
with the purchase of a RAF host master license. 

For on-going and immediate technical 
support, eligible RAF users can call our special 
hotline. 1-800-DIAL-DSS. And as new RAF ver
sions are made available. eligible users can 
update their PC software automatically through 
the RAF electronic distribution system. ln so 
many ways. RAF is your main line to the DEC 

mDiclil"ILiT!I 
~ 1-800-DIAL-DSS 

In New York: (212) 807-7800 
In Canada: (613) 938-3333 

Datability Software Systems. Inc. 
322 Eighth Avenue New York. NY 10001 

DEC. VIV<. DECSYSTEM 20. VT100 and VT220 are 
registered trademarks of Digital Equipment Corp.: 

Lotus 1-2-3 isa registered t rademark of Lotus 
Development Corp.: WordPerfect is a reg istered trade

mark of WordPerfect Corp.: Mass-11 1s a registered 
trademark of M1Crosy.;tems Engineertng Co11>.: Ethernet 

is a registered trademark of Xerox Corp. 



Now there's no reason to settle for less. 
Here's the clear choice for your next terminal purchase-the 
new HDS3200 Image Leader Terminal Series. The most pow

And we've designed quality in from the very beginning. The 
HDS3200 is built right here in the United States with high 

erful, most cost-effective terminals 
you can buy. Just what you'd expect 
from Human Designed Systems, the 
company that ships more DEC and 
Tektronix compatible terminals 
than any other independent manu
facturer. 

Just a few IIDS3200 features 
quality American made parts. Now 
the most cost-effective graphics ter
minals don't have to be made over
seas to compete. 

• 100% DEC and 4-014 emulation • 1056 x 800 pixel resolution 
• Integrated text and graphics • Extra large 15" screen 
• Six multiple host windows • Host file transfers 
• True zoom and pan graphics • Four graphics windows 
• ~and dot matrix print • Pages of scrolling memory 
• Bit- raster commands • Po -u calculator 

Step up to an HDS3200 Image 
Leader. Now that the most feature
packed terminals actually save you 

With prices starting at just $699 list, the HDS3200 Image Lead
ers offer more features and capability than competitive graph
ics terminals costing hundreds of dollars more. We've rede
fined price-performance in the graphics terminal business. 

money, there's no reason to settle for less. 

A unique super-high resolution fifteen inch monitor gives the 
IIDS3200 Series the clearest video display on the market. One 
look at the superior focus, larger characters and sharper 
graphics of an HDS3200's screen will convince you. We invite 
you to try a "head-to-head" comparison with the terminal you 
use now. ENTER 182 ON READER CARD 

For a free trial of an HDS3200 Image Leader 
call 1-800-HDS-1551 

HOS 
human designed systems 
A CLEAR DISPLAY OF EXCELLENCE 

Q 1988 Human Designed Systems. Inc. 344-0 Market Street, Phibdelphia, PA 19104. In PA call 215-382-5000. In Canada call 1-800-263-8999. HDS, HDS3200 Image Leader are trademarks of Human Designed Systems, Inc. DEC is a trademark of Digital Equipment Corp. 
Tektronix is a trademark of Tektronix, Inc. According to Dataquest only DEC, Tektronix, HP and IBM shipped more graphics terminals than HDS in 1985 and 1986. 



Here are a few plugs for 
our new software 

Making Ends Meet 
At Equinox we know how difficult it 
is to get all your PCs under 
control. We know you need a 
reliable, secure network that's easy 
to install and manage. One that 
lets PC users exchange informa
tion with your mainframe and each 
other, and allows printers and 
modems to be easily shared by 
everyone. A network that won't 
blow your budget sky-high. 

Presenting SwitchLAN 
SwitchLAN is an integrated pop-up 
PC communications program. It 
provides "hot-key" micro-to-main
frame access, PC-to-PC file trans
fers and printer management with 
Equinox Data PBXs. SwitchLAN 
was designed for organizations 
that don't require the multi-user 
features of PC LANs but do want 
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the efficiency and cost savings 
offered by PC networking. 

SwitchLAN's extensive help and 
pull-down menus guide even the 
most basic PC users through file 
transfer, host access and printer 
operations. People don't have to 
become network gurus to use it. 

The "Switch" in SwitchLAN 
An Equinox Data PBX is 
SwitchLAN's network hub. All con
nections are made using telephone 
type twisted-pair wiring and these
rial "com" port already in your PCs. 
You don't need to buy network 
servers, install expensive network 
boards in every PC, or struggle 
with coax cable. 

SwitchLAN and an Equinox Data 
PBX put an end to "Sneakernet", 

simply and at a fraction of the cost 
of other approaches, so you can 
afford to network all your PCs for 
what you might otherwise spend 
on just one department. 

Don't take our word for it. Plug a 
free SwitchLAN demo disk in your 
PC and see for yourself how 
simple and capable it is. 

Call 1-800-DATA PBX 
In Florida: 305-255-3500 

Equinox Systems Inc. 
14260 S.W. 119 Avenue 
Miami, FL. 33186 
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of our experts in our Laboratory 
and Testing Center. 
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© 1988. The Museum of 
Modern Art, New York. 

APRIL 1988 

ONTENTS 

APRIL 1988 VOL. 7, NO. 4 

CONNECTIVITY TECHNOLOGY 

3 8 CROSSING THE DECNET/SNA GATEWAY 
by Kent Cearley 

Technical issues that arise during installation. 

4 6 NETTING DECNET SYSTEM SERVICES 
by Jeffrey Schriesheim 

Combining VAX systems into an integrated computing environment. 

5 2 A MINISUPER FOR UNIVERSITY RESEARCH 
by Philip E. Bourne, Ph.D. 

Evaluating, installing, using a little big one. 

ARTICLES 
6 4 VAX: VAX/SMP 

by Kathleen D. Morse and Rodney N. Gamache 
Key synchronization mechanisms in the VMS/SMP design. 

7 6 COMMUNICATIONS: POLY-STAR/140 
by David B. Miller 

PC-to-VAX communications with Polygon's poly-STAR/240. 

8 4 RSX: PLAY BALL! 
' by john Bredesen and Randall Newcomb 

Task-to-task communications between processes on the same or different nodes is under 
the guidance of the 'umpires.' 

9 2 RSTS: IBM TAPES UNDER RSTS/E 
by Laurence F. Koolkin 

Utilities to read and write IBM tapes with your PDP-11 RSTS/E system. 

Continued on page 4. 

3 



CONTENTS 
Continued from page 3. 

* The ARIS symbol on an article in
dicates that the program segments 
are available electronically on our 
Automated Reader Information 
Service. Dial (215) 542-9458. 

4 

DEPARTMENTS & COWMNS 
Publisher 
by Carl B. Marbach 
Bottom Up, Not Top Down Networking ... . 8 

Editorial 
by Dave Mallery 
A Summit, But No Treaty ......................... . 10 

MAC/VAX 
by Al Cini 
VAXWINDOWS And 'GlobalTalk' ............ 12 

Let's C Now 
by Rex Jaeschke 
Function Prototypes, Part 2 ........................ 96 

Field Service 
by Ron Levine 
Obtaining Full-Service Maintenance ........ . 106 

X Window 
by Evan Birkhead 
The Emerging X Window System ........... . 116 

From The Lab 
by David W Bynon 
MDB TURBOMUX ................................ 120 

From The Lab 
by David B. Miller 
The Link MC3 Terminal.. ......................... 122 

Cluster Chronicles 
by Dave Mallery 
FRODO Meets BILBO And 
Joins GOLLUM ......................................... 130 

RSX Clinic 
by James A. McGlinchey .............................. 134 

Back End 
by John C. Dvorak 
The Machine Makes The Man ................. . 160 

Letters ..................................................... 16 

ARISTALK .......................................... 20 

Product Watch ............................. ..... 24 

Products .............................................. 136 

Used Equipment ........................... 153 

New Equipment ............................ 154 

Classified ............................................. 155 

Product Showcase ......................... 156 

Advertisers Index ........................... 158 

We will consider for publication all submitted manuscripts and photographs, and welcome your articles, photographs and suggestions. We cannot 
be responsible for loss or damage. This magazine is not sponsored or approved by or connected in any way with Digital Equipment Corporation. 
"DEC" is a registered trademark of Digital Equipment Corporation. Digital Equipment Corporation is the owner of the trademark "DEC" and is the 
source of all "DEC" products. All materials presented are believed accurate, but we cannot assume responsibility for their accuracy or application. 
DEC PROFESSIONAL Magazine ISSN 0744-9216 is published monthly by Professional Press, Inc., 921 Bethlehem Pike, Spring House, PA 19477. Print
ing and binding by R. R. Donnelley & Sons Company. Subscriptions are complimentary for qualifed U.S. and Canadian sites. Single copy price, including 
postage, $4. One year subscription rate $30 in the U.S. and Canada; and $60 foreign . All orders must be prepaid. Second Class postage paid at 

North Wales, PA, and additional mailing offices. POSTMASTER: Send all correspondence and address 

WBP.~ 
changes to: DEC PROFESSIONAL, P.O . Box 503, Spring House, PA 19477-0503. COPYRIGHT© cttJ 
.1988 by Profes.sional Press, Inc. All rights reserved. No part of this publication may be reproduced ='"-
m any form without wntten permission from the publisher. •seoc••TooN 

DEC PROFESSIONAL 



persn;r· • 

Perfect matches to DEC user needs. Hip. Hip. And Hooray. 

One-size-fits-all is an attribute best reserved for inexpensive socks. In the 
realm of PC-based emulation and communications software for DEC mainframe 
users. it's important to match specific user needs with specific product attributes. 
We have. 

Smatrerm® 240 features exact four-color emulation of a DEC®VT241 terminal. 
Along with delivering full-screen ReGIS® and Tektronix® 4010/4014 graphics. 
Smatrerm 240 offers precise VT2 20. VTI 02. VTl 00, and VT5 2 text emulation. 

For non-graphics applications, Smatrerm® 220 duplicates virtualiy every 
Smatrerm 240 text, communication. and ease-of-use feature. Three error-free file 
transfer protocols, ·including Kermit and Xmodem, are provided. Downloading 
minimizes on-line time requirements to boost overall system efficiency. And an 
optional network package allows direct LAN access to shared modems. printers. 
as well as host mainframes. 

As Smatrerm 240 and 220 focus on graphics and text, new SmartMOVE® makes 
PC-to-the-rest-of-the-World communications sharper than ever. Speed connect, 
auto redial, and background file transfer features make this VTIOO emulator a loud 
and clear choice for advanced communications requirements. 

Graphics, text and communications. If you're looking for a perfect fit seek the 
software sized and priced to match your needs. Persoft has it. Period. 

See us at COMDEX/Atlanta .. East Hall 352, 
visit your dealer, or phone us at 608 273-6000. 
c 1987 Persoft Inc All rights reserved l)e"n~ Smafferm and SmartMOVF dre rcgiotcrcd trddemarks of Persoft Inc DEC.VT and 
ReGIS arc trademarks of Digital Equipment Cor1x>riltion Tektronix is a rcg"tcred tratlcm<1rk of lektronix. Inc 
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N1100PLUS N1100 

• 4 Mbytes DRAM • 2 Mbytes DRAM 
• 8 KBytes Cache • Memory Management 
• Hardware Floating Point • Serial Line Unit 
• Memory Management • Universal Boot ROM 

J-11*POWER FOR OPTIMUM 
PERFORMANCE 

FITS ALL EXISTING CPUs
NO BACKPLANE CHANGE 

Call ED GRIFFIN for FREE PRODUCT INSTALLATION GUIDE 
(800) 233-1837 In Calif. (714) 261-881 1 

*UNIBUS• PDP *J-11 are registered trademarks of DIGITAL EQUIPMENT CORPORATION 

NISSHO 
E L E CTRONICS 

17310 Red Hill Avenue, Suite 200, Irvine, California 92714 • FAX (714) 261-8819, TLX 181-308 
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We' re talking major wait reduction. 
With TurboDisk™. TurboDisk is a RAM disk that really gets 

the lead out. You get access times up to 140 times faster than 
normal. It's so fast, so reliable, we guarantee it's the· best perfor
mance disk-RAM or mechanical-made for the VAXNMS® family. 

TurboDisk also has a smart File I/O Recording System that 
automatically separates the fat-those programs that cause the 
greatest I/O bottleneck-from the lean. Then, with automated file 

VAY.NMS is a registered trademark ol Digital Equipment Corporation. 

installation, it moves them onto TurboDisk. So you can get more 
throughput in less time. 

TurboDisk also eliminates a ton of frustration and worry. With 
its unique disk shadowing facility, EEO 
you're assured of data integrity. 

Isn't it time your company shed 
some wait? 

Call for a free demo package today. EEC SYSTEMS INC. 

EEC Systems, Inc. 327/E Boston Post Road 
Sudbury, Massachusetts 01776 (6171 443-5106 
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Bottom Up, Not 
PUBLISHER Top Down Networking 
Carl 8. Marbach The network is the computer. For 

DEC, networking is what it has when 
the ads say, "Digital has it now." 

DECNET has been linking VAXs 
together since the beginning. Closer ties among processors 
became possible with VAXCLUSTERS, and clustering was made 
easier with the advent of Local Area VAXCLUSTERS (LAVC) 
with VAXs connected only by Ethernet. 

Some time ago, PC connectibility became an issue. Third
party companies developed software for linking PCs to VAXs. 
This was legitimized when DEC brought out a PC done with 
an Ethernet connector on the back, and Ethernet became a way 
of connecting PCs to the VAX network. The network that was 
the computer consisted of VAXs and PCs. 

This year DEC and Apple announced an agreement to 
develop and market connectibility between Macintosh and 
VAX computers. As usual, this announcement was preceded 
by third-party products that accomplished what DEC and 
Apple announced for the future. Nevertheless, Macintoshes 
were now solidly on the network. Our expanding computer 
(network) now had PCs, Macs and VAXs. 

The Macs and the PCs were thought of as personal com
puters. Today, we might think of them as less specialized 
workstations. The more sophisticated workstation market is 
heating up. Sun, Apollo, DEC, Hewlett-Packard, etc., built 
high-performance graphical, interactive workstations designed 
to be used by one person. Initial uses of these powerful com
puters included CAD/CAM and interactive graphic design. 
Now, like the PCs and Macs that preceded them, they are be
ing connected to the network. 

The promise of "the network is the computer" is that we 
can deliver computing power to users DEC style: file sharing, 
device sharing, mail, communications, etc. 

It hasn't been easy; PCs speak MS-DOS, Macs have their 
own special user interface (operating system) and now the 
workstations, which mostly speak UNIX. Tying these systems 
into a coherent network is a challenge for both hardware and 
software engineers. DEC's early decision to embrace Ethernet 
has opened up the architecture of the network for everyone. 
DECNET has offered an opportunity for true peer-to-peer net
working, but the third party also has offered us other types 
of file serving as an alternative. 

A typical VAX network could embrace PCs for account
ants to run Lotus 1-2-3, Macs for public relations people, VAX
STATIONS for programmers, Suns for interactive video 
designers, HP 9000s for the CAD/CAM engineers, Apollos for 

8 

CAE architects and space planners, VT330s for the data entry 
department, remote VAXs for transaction processing, local 
VAXs for the corporate databases - all connected to the same 
Ethernet and, therefore, all connected to each other. Does this 
sound like a dosed architecture to you? 

While touring the recent U niforum, I realized that I could 
attach almost any of the wonderful computers (workstations) 
I saw and run most of the software being shown at the soft
ware booths - without losing my network concept, and us
ing my existing VAX systems and Ethernet. I was free to 
choose the best platform to provide individuals and work 
groups with what they need to be more productive. 

Connectibility and networking aren't just words, and they 
aren't the future either. They're here today. Our challenge is 
to build our systems so that we can take advantage of all the 
technologies available now and in the future. 

The original PDP-8 had seven instructions; today's systems 
are far more complicated than that simple (but powerful for 
its day) machine. While we have more power at our command, 
exercising that command is more difficult. The hardware and 
software vendors have done a wonderful job giving us ~ll the 
pieces. It's up to us to put them together into the computer 
of the future - the network. 

DEC PROFESSIONAL 
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EDllORIAL 

A Summit, 
But No ITeaty 

Dave Mallery The sun is setting on the land of UNIX. Ever since Sun and AT&T 
became entangled via a 20 percent stock purchase, there have been 
rumblings that maybe UNIX is no longer the land of the free. It seems 
that .AT&T has developed a new version of UNIX that's somehow linked 

with the Sun SPARC chip set. 
A summit meeting was held in New York during the last week of January with Vittorio 

Cassoni of AT&T and representatives of HP, DEC, Apollo and other leading vendors who license 
UNIX. After the meeting, a vendor spokesmen said that there were no assurances that release 
4 of AT &T's System V would remain non-proprietary. This isn't unlike the lease on Hong Kong. 

I always have wondered just who was going to pay for the subsequent releases of UNIX. 
It seemed to me that too much of the income from UNIX licenses was going into corporate 
bottom lines instead of further development. Some form of shakeout or shakedown was in
evitable. After all, how long should AT&T provide an "open" operating system to a world in 
which DEC is making hay (hay = $billions) with a closed VMS? Now that AT&T has brought 
a piece of an accomplished computer maker, why continue to help the competition? 

Also, how could UNIX ever survive in a situation where Digital is pouring money into an 
aggressive development, following one plan and heading one way? If the enhancements to a 
release of UNIX have to filter through a myriad of committees consisting of many vendors before 
they reach the common core release, how can there be a plan or even a steady direction? 

One wonders just how airtight the license agreements between AT&T and the various ven
dors really are. It's too late for the vendors to make a transition to Berkeley. What recourse do 
the users have? Sounds like the litigation event of the decade. I have heard much grandstanding 
about open systems and standards for years now. Let's see how fast all that noble talk unravels. 

There's another answer. It's called POSIX, a nascent standard that's being developed by the 
industry standard making group called X/Open. It consists of a minimum set of system services 
to be supplied by any operating system. If you supply these services, you're POSIX compliant. 
If you write your software to be POSIX compliant, you can port to any POSIX compliant O/S. 

What if VMS becomes POSIX compliant? 

10 DEC PROFESSIONAL 



CLEARPOINT 
Only one vendor delivers all your 

workstation memory needs 
• Superior Performance • Lifetime Warranty • 24-hour-a-clay Support 

Memory is critical
don't settle for less. 
Clearpoint's workstation 
memory consistently out
performs system vendor 
offerings with: 
+ innovative design 
+ superior reliability 
+ highest density 
• round-the-clock support 
• unconditional lifetime 

warranty 

Backed by state-of-the-art 
engineering, manufactur .. 
ing and QA testing, 
Clearpoint memory 
makes the most of work
station performance. 

DEC 
MicroVAX 2000-

Compatihle 

The MV2000/16 MB* 
nearly triples the density offered 
by DEC. Achieve identical 
processor and memory 
performance to the full 
configuration MicroVAX II 
-at half the -cost! 

MicroVAX 11-
Compatihle 

The MV2RAW16 MB* 
places the full system memory 
capacity on one board. Designed 
to run cooler and draw less 
power for maximwn board life 
and reliability, the MV2RAM 
supports jwnperless addressing 
and parity error checking. 

*AVAILABLE IN OTHER SIZES 

Oearpoint ia a registered trademark of Oearpoint 

~AX~~~'{~~ent 
Corporation. Sun ia a trademark ::f Sun Microoystema 
Inc. DNJOOO, DN4000 and Apollo are trademarks of 

t;'~~~~~of 
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SUN· 
Sun 3/2XX and 

4/2XX-Compatihle 

The SNX2RAW32 MB* 
delivers the Sun 3/2XX system 
maximwn on a single board. It 
also offers the enhanced 
functionality of a micro
processor-managed "on-board 
hotline" for local and remote 
diagnostics. 

Sun 3/lXX-Compatihle 
The SNXRAM* fits up to 
28 MB in just one slot, freeing 
four slots for peripherals. Using 
the latest one megabit DRAMs, 
you get the highest density plus 
increased reliability. 

Sun 3/60-Compatihle 

/ .. //~ I./ ,,: 
'/ ./ .f 1f 

/ / ! / 

The SNX60, comes in 4 MB 
SIMM sets that upgrade your 
Sun 3160 to an expansive 
24 MB. Each SIMM is one MB 
of reliable Clearpoint memory 
with a 1 megabit DRAM to 
support parity checking. 

VME 
For VMEhus local 

memory or RAM disks 
Offering maximwn flexibility, 
the VMERAM supports 
24 and 32 bit addressing and 
8, 16 and 32 bit data transfers. 
Compatible with VMEbus 
Rev.C specs, the VMERAM is 
available in 16, 8, 4 or 2 MBs. 

CLEARPOINT 

APOLLO 
DN 4000-Compatihle 

Bring your DN 4<XX) up to its 
32 MB capacity with the 
DNX4RAM~ Available in 
8 MB boards, Clearpoint's cost
effective memory provides 
Apollo-equivalent performance 
with lifetime product support. 

DN 3000-Compatihle 
The economical 1 or 2 MB 
DNXRAM memory offers 
Clearpoint's quality engin~ 
and manufacturing with 
performance identical to Apollo. 

IBM 
RT PC-Compatible 

Supporting the upgraded RT 
models 6150 and 6151, the low
cost RTRAM is available in 
4 or 8 MB boards. 

Call ar write far 
• Clearpoint's Product and 

Services Catalog 
• the new Designer's 

Guide to Add-in f ~ Memory .. __ _;;, 
•Specific 

product 
info 

Clearpoint Research Corp. 
99 South Street 

Hopkinton, MA 01748--2204 
l-Boo-CLEARPT (6z7) 435-2000 

Telex: 298281 CLEARPOINT UR 
Clearpoint CANADA 416-620-7242 

Clearpoint EUROPE b . .,. 31-23-273744 
Clearpoint ASIA 03-221-9726 
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VAXWINDOWS 
And 'GlobalTalk' 

Promises of the Apple/DEC development agreement. 

THE JANUARY 22, 1988, announcement 
of a ')oint development agreement" 
between Apple Computer Inc. and 
Digital Equipment Corporation her
alds an exciting new age for the 
customers of both companies. Long 
on general themes and short on spe
cifics, this announcement suggests lit
tle in the way of real-world products 
and timetables. Who's going to build 
what, and when? How will this agree
ment ultimately affect today's buying 
decisions? This article explores the 
agreement and provides an informed 
outsider's speculation on what it 
means today and where it might lead 
in the future. 

WHAT'S IN 
IT FOR APPLE? 
FROM A SALES viewpoint, the joint 
agreement gives Apple's Macintosh an 
immediate boost in the business mar
ketplace. Apple dealers can exploit the 

BY AL CI N I 

inroads made by Digital during the 
last several years, especially on Big 
Blue turf like banking and manufac
turing, to sell the Macintosh as a 
credible business computing work
station. 

From a technical viewpoint, the 
VAX represents the mid-range and 
mainframe computing resource into 
which a Macintosh user could never 
grow with products from Apple 
alone. VAX databases can feed giga
bytes of corporate data to users on a 
Macintosh. VAX DECNET wide area 
networks can link hundreds of Ap
pleTalk LANs into a true "GlobalTalk 
village." With a VAX network behind 
a Macintosh, a Mac user never needs 
to seek high-end products from IBM. 

WHAT'S IN IT FOR DEC? 
MARKETWISE, DEC GAINS an immediate 
opportunity to promote its VAX prod
uct family, especially the MICROVAX, 

as a general computer server for 
Macintosh users. With an installed 
base in the millions, and with most of 
its customers still deciding where to 
go for a big computer, the Macintosh 
market is a shooting gallery for the 
DEC sales force. 

In technical terms, the Macintosh 
is the kind of innovative desktop com
puter Digital always has wanted to 
build. Its solid underlying architecture 
and naturally integral family of 
Apple and third-party application 
software make it a dynamite VAX 
front end. 

WHERE'S THIS 
LEADING? 
BOTH COMPANIES ARE quick to point 
out that their mutual agreement isn't 
a merger. Macintosh personal com
puters won't be finding their way in
to the DECDIRECT catalog, and Ap
ple won't be selling VAX-based file 
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VAX. The best system architecture for organizational computing. 

Macintosh. The best interface for personal computing. 

Helix VMX. The best of both worlds. 

• Helix VMX gives your VAX a Macintosh interface. Graphics, flexibility, ease-of-use, 
independent problem-solving, and the excitement of personal computing. 

• Helix VMX gives your Macintosh users a VAX backbone. Power, system services, 
networking, security, and responsible access to corporate information resources. 

• Helix VMX gives you a revolutionary, visual application development environment that 
lets you rapidly develop VAX-based software. These applications can be used from either 
Macintoshes or VT terminals. 

': .. a breakthrough software technology that exemplifies Digital's concept of what 
PC integration should mean." Richard smith 

Business Development Manager, MicroVAX Systems 
Digital Equipment Corporation 

I Come See Us at DEXPO South 88, Booth 1118081 

(@) ODESTA CORPORATION 

4084 COMMERCIAL AVENUE, NORTHBROOK, ILLINOIS 60062 800-323-5423 (IL: 312-498-5615) 

Helix VMX is a registered trademark of Odes ta Corporation. Digital. the Digital logo. VT-220. and MicroVAX are registered trademarks 
of Digital Equipment Corpora lion The Apple logo and Macintosh II are registered trademarks of Apple Computer, Inc. 
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servers. The agreement carries strong 
statements of mutual technological 
respect, with Digital recognizing that 
it needs to provide bridges between 
AppleTalk LANs, and Apple stating its 
responsibility to conform with DEC 
standard architectures such as DEC
WINDOWS. This bilateral tilt toward 
a common technical direction is based 
on both vendors' commitment to sup
porting multivendor networks 
through adherence to international 
standards, such as ISO's Open Systems 
Interconnect (OSI) layered network 
protocols. 

WHAT'S 
HAPPENING NOW? 
THE APPLE/DEC agreement announces 
no new products or services. The an
nouncement includes a reference to a 
joint developers' conference, to be 
held in August, where both com
panies promise to publish standards 
that will help third-party developers 
(the announcement refers to them as 
Independent Software Vendors [ISVs ]) 
build cooperative Mac/VAX products. 

Despite the lack of specifics, 
there's a good deal of grass roots sales 
interest already brewing between the 
two companies. All over the world, 
Apple's dealers and national account 
representatives are meeting with 
DEC's sales organization to find ways 
of working together. DEC still makes 

Companies Mentioned 
In This Article 

Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
ENIER 579 ON READER CARD 

Digital Equipment Corporation 
146 Main St. 
Maynard, MA 01754 
(617) 897-5111 
ENIER 580 ON READER CARD 
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MAC/VAX 

and sells VAXMATES and VAXSTA
TIONs, and in sales situations where 
the customer hasn't made a firm 
workstation decision, DEC will con
tinue to push its own desktop com
puting technology. Still, this agree
ment leaves DEC sales free to endorse 
a customer's commitment to the 
Macintosh, and to sell VAX 
technology along with it in its tradi
tional role of departmental computer 
and network server. With this sort of 
relationship, DEC becomes a systems 
integrator, firmly planted in the 
driver's seat of the sales situation. 

WHAT HAPPENS NEXT? 
THE DETAILS MAY take a while to work 
out, but DEC's field service organiza
tion is sure to take an interest in writ
ing service contracts for Macintosh 
personal computers. Given that 
Digital's revenues increasingly depend 
on its services as well as its products, 
DEC's instinctive urge to write 
Macintosh service contracts is under
standable. While DEC soon may be 
writing such service agreements for its 
VAX customers who use the Macin
tosh, it's unlikely that they'll soon, if 
ever, cultivate an AppleCare-style 
Macintosh service plan for the general 
Mac market. 

As for networking products, 
various ISVs already offer several 
workable alternatives, from DECNET 
solutions for the Macintosh to Apple
Talk software on the VAX. Until DEC 
and Apple begin to develop their own 
products, Apple dealers and DEC sales 
representatives will be proposing 
these third-party products to their 
customers who want to begin right 
away to build Macintosh/VAX 
networks. 

It seems likely that Digital even
tually will want to expand its umbrella 
of Personal Computer Systems Archi
tecture, which currently includes its 
VAX/VMS Services for MS-DOS, to 
cover the Macintosh. Consistent with 
Digital's policy of maintaining trans-

parency to the workstation user, it 
seems likely that this new product will 
be AppleShare-compatible. Even with 
the prodigious development effort in
volved, it will be 1990 before such a 
product appears in DEC's price list. 
Will DEC buy and relabel an existing 
ISV product such as AlisaTalk or 
PacerShare? Market pressure to offer 
a product immediately may push them 
in this direction, but the technical 
purists at Apple and DEC are likely to 
resist until they've scoped out the 
bilateral changes they intend to make 
in each other's networking architectures. 

Apple probably will want to own 
the VAX network front-end software 
referred to in the joint announcement, 
such as the planned client ends of 
VAXNOTES and ALL-IN-1. It's hard to 
say whether it will develop the pro
ducts itself, or if it will evangelize ISVs 
to write them. Given its recent trend 
away from application software 
development, it probably will go the 
evangelism route after jointly ham
mering out a client networking ar
chitecture with DEC. 

WHAT DO I DO NOW? 
THE MOST NATURAL instinct is to wait 
and see what DEC and Apple will do, 
but that could turn out to be a big 
mistake. Most of the development 
basics, such as networking protocols 
and developers' tools, already are in 
place. Today's file servers, database 
software and terminal emulators are 
based on committed standards. Future 
developments, if any, from DEC and 
Apple will build on today's 
technology rather than replace it. In 
short, the network you build today 
will continue to work in the future. 

"Don't wait for us," says Richard 
Smith, DEC's business development 
manager for the MICROVAX product 
family. In the unique strengths of the 
VAX and Macintosh, coupled by to
day's family of Macintosh/vAX con
nectivity products, Digital and Apple 
really do "have it now." • 
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Closer to Genius 
Introducing PowerHouse PCT: 
the most powerful 4GL for 
serious application development 
on a personal computer. 
PowerHouse PC delivers more power than any other 
PC application development product. It gives you 
OS/ 2111 perlormance and integrated communications. 
And it gives you all of this - today. 

PowerHouse now lets you prototype and build serious 
business applications on your PC-in addition to HP, 
Digital and DG mid-range computers. The simplicity 
of one l~e across architectures gives you the 
flexibility of choosing the production environment 
that best suits your needs. 

Use PowerHouse PC as a development workstation 
to develop applications for your mini, as a host 
extension to offload processing, or for stand-alone 
applications. Complete with a communications facility, 
PowerHouse PC makes the most of your resources by 
allowing you to share applications and data between 
architectures. What makes PowerHouse PC even 
smarter is that it runs under both DOS and 0512. 

When you're ready for serious application development 
on a personal computer, you're ready for PowerHouse 
PC. 
ENTER 108 ON READER CARD 

OS/ 2 is a trademark of International Business Machines Corporation. 
The Cognos logo and PowerHouse are registered trademarks of Cognos 
Incorporated. PowerHouse PC is a Cognos trademark. 

Cognos Corporation, 2 Corporate Place, 1-95, Peabody, MA, USA 
01960, (800) 4-COGNOS. Cognos Incorporated, 3755 Riverside Drive, 
P .O . Box 9707, Ottawa, Ontario, Canada, KlG 324, (613) 738-1440, 
Telex: 053-3836. Cognos Limited, Westerly Point, Market Street, 
Bracknell, Berkshire RGU lQB, United Kingdom, National (0344) 
486668, International +44 344 486668, Telex: 846337 Cognos G. 



A MATTER OF TIME 
I enjoyed reading Dave Mallery's arti
cle "Time Source" Oanuary 1988) on 
system clocks. As the article suggested, 
the clock from Heathkit and the Time 
Source clock from Precision Standard 
Time Inc. will meet the needs of most 
of your readers. For those few who need 
more accurate time, I suggest they con
tact Kinemetrics True Time, 3243 Santa 
Rosa Avenue, Santa Rosa, California 
95401; (707) 528-1230. 

All systems that receive WWV 

signals, including the Heathkit and 
Time Source clocks, suffer from a lack 
of precise knowledge of the signal path. 
This is because the short-wave time 
signals (WWV uses 2.5, 5, 10, 15 and 20 

MHz) can bounce off the Earth and the 
ionosphere several times between the 
transmitter and the time code receiver. 

The next step up in accuracy is a 
WWVB receiver. The NBS broadcasts 
time signals at the very low frequency 
(VLF) of 60 KHz. True Time markets a 
complete line of WWVB receivers, as 
does Hewlett-Packard. The HP Applica
tion Note 52 on frequency and time 
standards is excellent; a fast read, com
pared to the more ponderous and 
scholarly publications from the NBS. 

The advantage of WWVB is that the 
VLF signal travels as a ground wave be
tween the transmitter in Ft. Collins, 
Colorado, and the time receiver. There
fore, its time of flight delay is more 
predictable and less variable. The prob
lem with WWVB is that here on the East 
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Address letters to the editor to DEC 
PROFESSIONAL magazine, P.O. 
Box 503, Spring House, PA: 
19477-0503. Letters should include 
the writer's full name, address and 
daytime telephone number. Letters 
may be edited for purposes of 
clarity or space. 

Coast, the signal is weak, and if you're 
in a valley, it can be almost impossible 
to dig out of the noise. True Time 
WWVB clocks with antenna and com
puter interface cost $2,900. 

A better and slightly more expen
sive solution from True Time is its 
GOES satellite time code receiver. The 
same satellite that gives your TV 

weatherman detailed cloud pictures 
every night, also gives you time accurate 
to a millisecond. True Time supplies you 
with the algorithm for computing the 
time delay based on your location and 
whether you're using the east or west 
GOES satellite. This delay is entered on 
thumbwheel switches, so the time on 
the display and the time presented at the 
computer interface already are corrected 
for flight time. The antenna required for 
the GOES satellite is a few inches square, 
compared to the approximately one 
meter diameter halo required to receive 
WWVB. True Time sells complete GOES 

systems for $3,750. 

The ultimate in time code receivers, 
apart from having your own cesium 

beam clock, is the NAVSTAR Global 
Positioning System (GPS). This Air 
Force system broadcasts an encrypted 
time code and position fix signal that 
gives time accurate to approximately 100 

ns and latitude, longitude and altitude 
accurate to approximately SO feet. GPS 

satellites also broadcast an unencrypted 
signal with time accurate to approx
imately 200 feet. The True Time GPS 

clock costs $15,500, so it's only for those 
who are willing to pay for accurate time. 

One nice feature of True Time 
clocks is that the time signal corrects a 
local oscillator. This enables the clock 
to flywheel through time signal drop
outs and still provide accurate time un
til the time signal is reacquired. 

Mallery's article discussed the 
delays in using an RS232 serial interface 
to transfer time from the clock to the 
computer. All True Time clocks are 
available with either serial or parallel in
terfaces. We intend to use a parallel in
terface to our Q-bus system using a 
simple MDB Systems interface without 
interrupts. The CSR has a bit telling 
when the time in the latches is being up
dated, and control bits to control the 
readout of the days, hours, minutes, 
seconds and milliseconds of data. When 
we need the time, we set a couple of 
CSR bits and read the data register, all 
in a few microseconds. This can occur 
within a device that requires an accurate 
time stamp. 

I hope this information benefits 
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DILOG 
Subsystems 

The PROBLEM SOLVERS 
There's good news. And better 

news. 
You know you can rely on DILOG 

to solve your controller/coupler 
problems ... over 95,000 in the field. 
Goodnews. 

Now, DILOG offers subsystems too. 
Better news. You and your cus
tomers can pick from over 350 
subsystem combinations ... any 
DILOG controller and peripheral 
you can think of. All from one 
source. 
ADD-IN SUBSYSTEMS 

You need a 51/4" disk sub
system or 1/4" QI C tape 
back up with a reliable 
interface. DILOG Prob
lem Solvers have it. .. 
complete in a BA123 or 
BA23 compatible hous
ing with cables, ready 
to operate. 

As your subsystem needs get larger, 
your problems don't. DILOG Problem 
Solvers offer state-of-the-art interfaces 
for today's or tomorrow's large capac
ity disks and high speed tape drives. 
ADD-ON SUBSYSTEMS 

You need hard disk capacities ... 
single drive from 70 MB to multi

ple drives with 5 GigaBytes or 
more. And high speed tape 

back up. DILOG Problem 
Solvers have it. .. popular 
drives ... interfaces ... 
compatible housings ... 

cables ... everything. 
INSTALLATION 

DILOG Problem Solvers 
can help you install your 
subsystem, interface your 
computer system or run 
diagnostics tests ... every
thing. Staff personnel 
world-wide make it easy. 
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SERVICE 
Even after installation the DILOG 

Problem Solvers can handle service ... 
subsystems or the complete system. 
Again, you can rely on DILOG's Prob
lem Solvers. Sole source supply. Sole 
source service. Faster than 3rd party 
service too. 

Subsystems, installation, service ... 
all just a phone call away. 

DISTRIBUTED LOGIC CORPORATION 

1-8 O-DILOG32 . 
(outside Calif.) 
Corporate Headquarters 
1555 South Sinclair Street 
Anaheim, CA 92806 
1714) 937-5700, Tulex 6836051 
FAX: (714) 978-2420 



Network DEC to UNIX? 
(j)fr4r YD/t Dviit l<H/)(JJ--(j)tfi If elf; YD/ti 

TCP/IP ;ff~~~··· 
Did you know that most UNIX computers already support industry-standard TCP/IP 
networking protocols? And that Process Software Corporation gives you TCP/IP net
working solutions for more DEC operating systems than anybody? 

rrPi VM~,R~t,t RT-It, IA~, Ad l~'X-PfuJ ... 
Network to UNIX using just our TCP/IP software and your standard DEC Ethernet 
hardware on the UNIBUS. Q-bus. VAXBI. or t he new MicroVAX 2000. And run concur
rently with DECnet. LAT. or LAVC. 

DP.Jfj.HUi Ii 8~ yDlt ... 
Say goodbye to special hardware. messy installation. and unneeded layers of soft
ware. Our TCP/IP products are modular. efficient. and designed for the operating 
system they run on. You benefit from ease of use. simple installation and virtually 
no maintenance. 

rrPi E~ App~... . 
And we support the full range of popular TCP/IP applications. including FTP (File 
Transfer). TELNET (Virtual Terminal) . TCP. IP. and UDP programming interfaces. 
and others. 

You won't find a better lower-cost way to connect DEC to UNIX anywhere! 

JtiliA.tJ1i,r/,? Call Process Software Corporation today. 

~~l?1J\YAVJl,'~@i 413-549-6994 
35 Montague Road• PO Box 7 46 ·Amherst. Massachusetts O 1004 

DEC. IAS. RSX. RT- I I. UNIBUS. VAX. and VMS are D1g1tal Equipment Corporation trademarks. Unix is an AT&T 
trademark. Ethernet is a Xerox Corporation trademark. TSX-Plus is a S&H Computers trademark. 
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UNDELETE VMS FILES 
NOW YOU CAN WITH THE MOS UNDELETE UTILITY! 

Accidental deletions of important files happen to us all. The traditional solution is to 
restore from backups - but all of your work done since then is lost! 

Now, MINT DIGITAL SYSTEMS provides a VMS-installable utility which users can 
use to restore their own deleted files. 

The complete MDS UNDELETE package from VMS comes with: 

• Full screen UNDELETE utility 
- Restores previously deleted RMS disk files. 
- Driven by filename or wildcard specification. 

• Full screen FILESCAN utility 
- Shows all deleted user files on a disk volume. 
- Finds out what's out there, and what's not. 

• Full screen DSKANAU utility 
- Displays all free contiguous disk areas. 
- Shows you the health of your disk volumes. 

•Requires VMS V4.x, VTlOO or better terminal. 
With pricing as low as $595 for MicroVAX, you can't afford to be without this new 
time-saving utility package! Call today! 

r---({MJff -----;;;-~G7r~~;~· <7~>-;~;;---1 
I {f M.!~I 18627 Brookhurst Street, Suite #325 I 
I "\ :: / rountain Valley, California 92708 I 
I YES! Send more information on your UNDELETE utility package. I 
I YES! Send me your complete VMS products catalog. I 
I Name Title I 
I Company Mail Stop :s I 
I Address Phone ( ) ~ I 
I City State/Zip ~ I l _____________________________ J 

VMS, MkroVAX, VrtOO arc trademairb of Dlglt11I Equipment Corp. 
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readers who need very accurate time in 
their computer systems. I'll be happy to 
correspond with readers about their 
specific needs. 
Mark Trueblood 
Winer Mobile Observatory 
Potomac, Maryland 

Editor's Note: Interested readers may contact 
Mr. Trneblood do DEC PROFESSIONAL, 
921 Bethlehem Pike, Spring House, PA 
194 77, Attn: Editorial Dept. 

ANOTHER SOLUTION 
This is in response to Mitchell Kaufman 
and William Ellis' article "Who's On 

First?" Oanuary 1988) that described a 
method of listing all of the users on a 
cluster. 

We faced the same problem when 
we upgraded to a two node cluster (8300 

& 8350) with a common system disk in 
November 1987. The DEC software 
engineers on site for the installation 
came up with the following to show all 
of the users on our cluster. 

Their solution was to use the TYPE 

command and a command file in the 
DECNET directory. The TYPE command 
was: 

$ TYPE your_;_node_nam,y'' ;~:: 
"O = SHQWUSER'~ 

An easy way to use this command 
is with a symbol set to a command file 
consisting of a TYPE command for each 
node in the cluster. 

The SHOWUSER command file in 
the [DECNET] directory consisted of: 

$ IF,-~tNtPP 
DEFINE/USER 

$SBOW USER 
,$L , UT 

Note that this procedure creates a 
log file in the DECNET directory each 
time it's used, so we've limited the 

number of versions kept on these log 
fil es. 
Alan Lee Briscoe 
Macy's California 
San Francisco, California • 
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WINDOWS FOR DATA® 

Uncommon Screens 

Windows for Data - Microsoft 
Windows for Data - Turbo C 
Windows for Data - XE"IX 
Windows for Data - 382 Unix 
Windows for Data - Sun Unix 

Il f you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the
art user interface. 

~ Create and manage menus, data-entry forms , context
sensitive help, and text displays - all within windows. 

~ Provide a common user interface for programs that 
must run on different machines and operating systems . 

~ B uild a better front end for any DBMS that has a C
language interface (most popular ones do) . ,---1 
! • 

NO WALLS 

FROM END TO BEGINNING 
Windows for Data begins 

where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex
clusive built-in debugging system. 

If you've been frustrated by the limitations of other 
screen utilities, don't be discouraged. You won't run into 
walls with Windows for Data. Our customers repeated
ly tell us how they've used our system in ways we never 
imagined - but which we anticipated by designing Win
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 

YOU ARE ALWAYS IN CHARGE 
Control functions that you write and attach to fields 

and/or keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine. 

f
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OUR WINDOWS 
WILL OPEN DOORS 

Our windows will open doors to 
new markets for your software. 
High-performance, source-code
compatible versions of Windows 
for Data are available for 
PCDOS (OS/2 soon), XENIX, 
UNIX, and VMS. PCDOS 

versions are fully compatible with Microsoft Windows, 
TopView, and DESQview. No royalties. 

You owe it to yourself and your programs to try Win
dows for Data. If not satisfied, return for a full refund. 
Call for DEM 0. 

• 
Vermont 
Creative 
Software 

21 Elm Ave. 
Richford, VT 

05476 

Phone: (802) 848-7 7 31 ext. 71 
Telex: 510-601-4160 VCSOFT FAX 802-848-3502 



TERMINAL LOGGING 
QUERY: 

Bob Zisek (SIC 37/MESS 460): Is _there a 
way in VMS to enable the logging of an 
interactive session to a text file? I know 
about the redefinition of SYS$0UTPUT, 
however, I was wondering if there was 
a method of having this logging process 
totally transparent to the user and hav
ing the session logged to an output file. 
We're running VMS V4.5 on DECNET 
with no clusters. 

REPLIES: 

Rich Dowey (SIC 37/MESS 464) : Recently, 
I had to monitor the activities of one of 
many users. To get this logging effect, 
I used the SET HOST/LOG feature of 
DECNET. However, if you're not a 
DECNET site, you may be interested in 
a product Contrl from Clyde Digital 
Systems in Orem, Utah. It will allow 
you to not only monitor and log the ac
tivities of other users but control ·their 
session as if it were your own 
(interactively). 
Bob Eisenhart (SIC 37/MESS 466) : There's 
also a package called Advisor from Preci
sion Business Systems, New York, that 
will allow you to see everything that 
transpires on another terminal and even 
enter commands as if you were at that 
terminal. 

I tested Clyde Digital Systems' 
Contrl and found anomalies whik run
ning it. Screens didn't display properly 
on the advising terminal. I've never had 
any glitches using the Advisor package. 

Also, neither package works if you 
have terminal servers. We're using 
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How To Use ARIS 
If you're a subscriber to DEC PROFES
SIONAL, you can call up our VAX and 
log into ARIS, our Automated Reader 
Information Service. In ARIS, you can 
download programs from our publica
tions, communicate with our editors, re
quest a change of address, find additional 
information about advertisers, order 
books and back issues, check the guide
lines for submitting articles, access our 
cumulative index, take a peek at our 
editorial calendar for the year, and com
municate with other DEC users. 

To log in, you'll need your subscriber · 
number (it's on your mailing label). 
Then, just set your terminal to seven data 
bits, one stop bit and space parity, or 
eight data bits, one stop bit and no parity, 
and dial (215) 542-9458 . Baud rates: 300, 
1200 or 2400. 

KERMIT is available! 

SIG Identifications 
Here are the SIG categories referenced in 
this month's AR/Stalk: 
37 ... .. ...... ... ...... .. ...... ... ..... .. .......... VMS 
46 .... .. ........ .................. .... .. .. ... Utilities 

DMF-32-compatible controllers from 
Emulex, and the software works fine. 
We tried installing a Xyplex terminal 
server on the system a few months ago; 
when we tried to advise a terminal 
server port, the system crashed. I spoke 
with Clyde and Precision about their 
respective software, and they informed 

me that their programs couldn't handle 
terminal server ports. 
Steve Thomas (SIC 37/MESS 465): You can 
log your terminal session by using $ SET 
HOST/LOG= LOG FILE.LOG 0. This will 
connect you to your own node and log 
the session. If you don't have DECNET, 
there's some software that will do this, 
but it will cost you a little. I once talked 
to someone at Colorado Customer Sup
port who had this program for sale. 
Unsigned (SIC 37/MESS 469) : Everyone 
with a non-MICROVAX has enough 
DECNET for this little trick: You don't 
need a DECNET license to use DECNET 
to establish a connection to the node 
you're on with SET HOST. DECNET 
licenses only are required to turn on 
a circuit to connect to any other node. 
@SYS$MANAGER:NETCONFIG will 
get you in the ball game and 
@SYS$MANAGER:STARNET will get you 
to SYSTEM STARTUP thereafter. Then 
you can SET HOST/LOG 0 to your heart's 
content. 

It's missing on MICROVAXs 
because of space considerations. But, 
soon MICRO VMS and true VMS will be 
the same kit, so that distinction should 
disappear. 
Hunter Goatley (SIC 37/MESS 478): I 
wanted to respond to Bob Eisenbart's 
comments about our product, Contrl. 
He mentioned that he encountered 
anomalies while running Contrl. 

The only way that differences 
would appear between the controlling 
terminal and the controllee's would be 
if they were two different terminal 
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(WITH REVIEWS LIKE THESE, WHO NEEDS CLMR HEADLINES?) 

Find out why magazines like DEC Professional 1-- - - - - - - - - - - - - - - - I 
and PC Week and over 60,000 PC users appreci- I I would like to find out why magazines like D.Ec Professional, I 
ate the convenient yet powerful features of PC Week and others rate VTERM/220 so highly. 
VTERM/220, VTERM III and VTERM/4010. 1

1 
D Please send me the DEC Professional and PC Week reviews. 

1
1 

Send in this coupon and see for yourself. I D Please send me information on your free 30-day evaluation I 
of VTERM/220, VTERM III and VTERM/4010. 

VTERM/220: Precise VT220, VTlOO and 
VT52 emulation with full KERMIT and XMODEM 
file transfer and automatic reformating of host 
files for insertion into spreadsheets and data bases. 

VTERM III: VTlOO and VT52 emulation with 
many of the convenient features 
ofVTERM/220. 

VTERM/4010: VTlOO and 
Tektronix 4010 emulation for 
graphics VTERM* applications. 
ENTER 107 ON Rl:ADER CARD 

I NAME TITLE I 
I COMPANY I 
I ADDRESS I 
I CITY STATE __ ZIP I 
I I 
k I 

Write: Coefficient Systems Corporation I 
611 Broadway, New York, N.Y.10012 

------------ DP48~ 
or call (212) 777-6707 ext616 
FAX: (212) 228-3137 TELEX: 6503156498 

·vTERM refers to VTERM/220, VTERM Ill ond VTERM/4010 from Coefficient Systems Corporotion. 
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VDE gets more 
data in & out of your 
computer faster & 
doggone cheaper! 
Even small, inexpensive com
puters can accommodate a va
riety of high volume data entry 
with VOE: the Viking Data Entry 
software that improves accur
acy, cuts costs and requires little 
training. Special Viking features 
like data editing, data validation 
and key verification insure that 
entries are correct the first time. 
For more information about sav
ings with VOE, call ... 

918/745-6550 

ENTER 166 ON READER CARD 

types; i.e., a VT100 and VT220, respec
tively. Contrl even allows a person to 
monitor a terminal that's running at a 
different baud rate from his terminal 
without losing any characters. 

Mr. Eisenhart goes on to say that 
Contrl doesn't work with terminal 
servers. He must be referring to an older 
version of Contrl, because Contrl works 
with DECSERVERS. As for Xyplex, its 
original terminal server software strayed 
from the VMS driver format. According 
to Xyplex, it has a terminal server in 
Beta release that works with our 
monitoring software. Also, Contrl won't 
crash a system using the current Xyplex 
terminal server; it checks to be sure that 
it can monitor a device before attempt
ing to do so. In the case of X yplex, 
Contrl will report that it can't monitor 
those devices. 

We continuously are maintaining 
Contrl so that it works with all new ver
sions of VMS. This includes VMS V4.2 

through V4.7, and, in Beta test, a ver
sion that works under VMS VS.O. I just 
wanted to set the record straight. 

MAIL CALL 
QUERY: 

Harry Nicholos (SIG 46/MESS 189): I'm 
having problems with a user who, upon 
logging in, is informed that he has one 
mail message. He cra~s up Mail and it 
again informs him of his one new mail 
message. READ tells him there aren't any 
mail messages. Is there a fix short of 
calling DEC? 

REPLIES: 

Mike Sisson (SIG 46/MESS 190): I've heard 
of this happening before when someone 
deletes a mail file before reading the new 
message. The fix is to enter Mail and 
then type READ/NEW. This supposedly 
will delete the new mail message. Hope 
this helps. 
Sarah McKneally (SIG 46/MESS 193): 

MAIL> READ/NEW 

MAIL> DIR/NEW 

MAIL> EXIT 

And then the new mail count is 
correct for your personal account. 
Steven P. Davis (SIG 46/MESS 191): The 
file: 

SYS$SYSTEM:VMSMAIL.DAT 

is where the number of new messages 
is kept. When you log in or invoke Mail, 
this file is checked. If the "new mail" 
count is non-zero, you're informed. I 
assume that it's reset by Mail on exit, 
after new messages are read. 

It's likely that for some reason it 
was not reset. The file has a record for 
each user in the system. I'd bet that if 
you deleted the user's record from the 
VMSMAIL.DAT file, it would be recreated 
next time a new message was sent. 
Kitty George (SIG 46/MESS 192): This will 
get rid of the "You have x mail 
messages" for the poor soul who sees 
the message, but in reality has no mail. 
I'll bet you created this account by copy
ing information from another account 
with AUTHORIZE, and the account that 
was copied had unread mail at the time. 

Assuming you have the proper 
privileges, here's the solution: 
Assume the person with the problem 
has the name RALPH. 

$ SET DEFAULT SYS$EXAMPLES 

$ @MAILUAF 

MAILUAF > REMOVE RALPH 

MAILUAF > ADD RALPH 

That's it! MAILUAF maintains the 
VMSMAIL file. I've used MAILUAF to fix 
your type of problem and also to 
establish forwarding addresses for peo
ple with accounts on more than one 
VAX in our network. By using the 
MODIFY command, I can redirect all of 
their mail to the VAX on which these 
people are most likely to be found, thus 
eliminating their chore of having to log 
in on all nodes to find all their mail. 
Mike Ramos (SIG 46/MESS 194): One 
thing to note: I think you need to type 
READ/NEW once for each ghost message 
you have. • 
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Measured Against Masterpiece, 
All Other Financial Software 

Comes Up Short. 
A Total Financial System. 

Only Computer Associates' Masterpiece® 
offers a complete financial softw:Jre 

system, with add-on capabilities 
beyond the reach of any 

competitor: 
• Graphics that generate 

persuasive, executive-quality 
presentations and reports. 

• Host and PC Project Management 
to provide versatile and advanced 
project management. 

• Distribution Management System 
with fully integrated, realtime pur
chasing, inventory control and order 
processing. 

• Decision Support System for more 
sophisticated financial analysis and 
business decision making. 

Faster, More Informed Decision Making. 
Effective corporate financial management 
requires more than just the basic accounting 

softw:Jre products. Masterpiece's total solution is 
designed to imprave your ability to manage 

and control your financial information for faster, 
more informed decision making. 

Don't Come Up Short-Evaluate Masterpiece! 
Offered with an unmatched on-site installation 
and implementation program, Masterpiece is 
native to your Digital VAA . We invite your 

comparison. Find out how Masterpiece and 
Computer Associates offer the best solution for all 
your financial needs. Call Chris Andrews today: 

1-800·343-4133 (Ext. 1504) 
(In Massachusetts, 1-800-322-0491) 

Computer Associates 
One Tech Drive, Andover, MA 01810-2497 
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Multiport Repeater Provides Full 
Ethernet Interconnect Solutions 
The RL 7100 Multiport Repeater Joins 
The Family Of Ethernet Thin-Net 
Repeaters From American Photonics 

T he philosophy is full 
compatibility; the focus 

is to provide complete and 
efficient Ethernet intercon
nect solutions. American 
Photonics Inc. (API) of 
Brookfield Center, Connec
ticut, addresses these areas 
with the RL7100 Multiport 
Repeater. 

The RL7100 Multiport 
Repeater provides efficient 
and cost-effective connection 
between several thin-net 
coax segments. The RL7100 is 
made up of two products: 
the RL7100L Local Multiport 
Repeater and the RL7100R 
Remote Multiport Repeater. 

Multiport Repeater provides 
all the features of the local 
version, in addition to a fiber 
optic interface. It acts as a 
thin-net substar to American 
Photonics' RL8000 Ether
net Star Distribution System. 
Connection to the RL8000 
System is possible by using 
multimode fiber optic cable 

up to 3,000 meters. For con
necting thin-net segments to 
a remote thick coax, the 
RL 7100R also communicates 
with the company's RL5000 
Ethernet Expander over fiber 
optic cable. 

According to Don 
Heidrich, manager of mar
keting, "The RL7100 Series 
reinforces API's position as a 
systems-oriented equipment 
supplier. Like our other 
Ethernet products, the 
RL7100 Series is designed to 
go beyond the specifications 
to allow networks to operate 

with degraded signals that 
can result from mixed
vendor environments.'' 

The RL 7100 Series 
Repeaters are fully compati
ble with Ethernet V2.0 and 
IEEE 802.3 LANs; and with 
API Ethernet Transceivers, 
Repeaters, Expanders and 
Star Distribution Systems. 
The RL7100L lists for $2,450 
and the RL7100R for $3,150. 
For further information, 
contact American Photonics 
Inc., 71 Commerce Dr., 
Brookfield Center, CT 
06805; (203) 775-8950. 
Enter 507 on reader card 

-:;-' 

- . .,_;:_,.,., 
,.. .., ~(j., 

:: ~ ~ y s e 
«<'. ( t • 

J 

The RL7100L intercon
nects up to eight RG-58 thin
coaxial Ethernet segments 
and allows connection to a 
standard thick-coax back
bone. It includes eight in
tegral transceivers to allow 
direct connection to the thin
net segments via BNC type 
connectors, eliminating the 
need for external transceivers 
and cable. ~~~-"·ni*-~~~~~~-ft_; __ ~~~ 

American Photonics' family of Ethernet Thin-Net Repeaiif.s includes the RL7100, the 
RL7100L Single-Port and #he RL8000 Ethernet Star Distribution System. 

The RL 7100R Remote 
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Our Biggest Competitor 
is Backup and Restore. 

SQUEEZPAK is your 
efficient alternative to backup 
and restore. SQUEEZPAK 
will clean up your file and 
free space fragmentation ... 
quickly, conveniently and in 
complete safety while your 
disk is still online and 
available to users. 
Backup and Restore was 
never specifically designed 
to deal with disk 
fragmentation, a recognized 
leading cause of poor system 
performance. Yet many VAX 
managers still rely on this 
time consuming "off line" 
approach. 

Cost Effective 
SQUEEZPAK's cost is 
surprisingly low. Most users recover their entire 
investment in just a few months. 

Safe 

Powerful 
System managers and users 
report many benefits from 
SQUEEZPAK: 
• Performance improvements 

as high as 50 percent. 
• No more off hours wasted 

on tedious Backup and 
Restore procedures. 

• Substantially reduced times 
for backups. 

You Can Benefit 
Too 
Call us today, or use the 
coupon to find out more 
about the efficient alternative, 
SQUEEZPAK. We'll give you 
the information you need to 
assess the impact of disk 

fragmentation on your site, as well as the true cost of 
your current Backup and Restore program. 

Free Trial 
Solid engineering design, built-in program safeguards 
and our successful field proven record are your 
guarantee that your files are in safe hands with 

We're so confident you'll realize the tremendous savings 
in time and performance that SQUEEZPAK can bring 
to your site that we're offering you a FREE 

SQUEEZPAK. Even a 
total crash or power failure 
can't cause SQUEEZPAK 
to lose any of your 
valuable data. 

Call us toll free at 
1-800-267-3862 

In Califorma 1-800-634-6552 
Canada and international 

613-748-0209 

S 0 F T W A R E 
r------------------, 

Name ____________ _ 

Title------------

Organization -----------

Address------------

City ______ State-----

Zip Phone ____ _ 

Operating system 0 VMS 0 RSX 
DP 

NO-HASSLE TRIAL! 
Call us, or write today, for 
more information. 

ENTER 116 ON READER CARD 

Mail to: 
Demac Software Limited 
Suite 103 
Bridge Plaza 
Ogdensburg, New York 13669 



Reflection 4 software package supports all ReGIS graphics commands. 

Reflection 4 Supports 
ReGIS Graphics 
Software Offers PC Users Accurate Emulation 
Of Graphic And Text VT Terminals 

Reflection 4, a newly de
veloped software pack

age enables a PC to emulate 
the ReGIS color graphics of 
Digital 's VT340 and VT241 
terminals, and Tektronix's 
4014 terminal. It supports all 
ReGIS graphics commands 
including polygon fill , curve 
fitting, circle drawing, ma
crographics command se
quences, line shading, char
acter shading, pattern-line 
drawing, rubberband cur
sors, rotated and italicized 
text, and mouse support. Re
flection 4 uses a scaled image 
to show the complete ReGIS 
screen, (800 x 480 pixels) and 
on the physical display, (640 
x 350 with an EGA). It sup
ports 16 colors from a palette 
of 64. 

According to George 
Huhman, vice president of 
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marketing, "ReGIS graphics 
is used in a rapidly growing 
number of VAX application 
packages." "With Reflection 4 

supporting ReGIS graphics, 
we can offer PC users ac
curate emulation of graphic 
and text VT terminals, com
bined with Reflection's 
features that enhance pro
ductivity." 

With Reflection 4, users 
can adjust the amount of 
memory the program uses. It 
provides options to reduce 
memory requirements when 
the user's needs permit. For 
example, the number of col
ors, downloadable character
set storage and macrograph 
storage are configurable; 
each affects the amount of 
memory required by Reflec
tion 4. In its smallest con
figuration, Reflection 4 re
quires approximately 220K. 

With this setup, Reflection 4 

presents a scaled screen with 
16-color capability, but 
doesn't save the screen when 
leaving ReGIS mode or when 
entering background mode. 
To save the graphics image, 
Reflection provides a table to 
determine additional mem
ory requirements: 

Number 
of colors: O 4 8 16 
Additional 
memory: OK SOK 75K lOOK 

Reflection 4 's small 
memory requirements and 
its ability to use expanded 
memory mean there is mem
ory left in the PC to run 
other applications. 

ReGIS graphs can be 
captured on a PC-disk file. 
For example, a user can set 
CAPTURE to YES on Reflec
tion's command line and then 
receive a ReGIS graph. From 
there a user can save or make 
changes to that file and dis
play it again, with or with
out a host connection. 

Graphics emulation is 

fully compatible with Reflec
tion's background feature. 
While the host software is 
sending a complicated image 
to the graphics screen, Reflec
tion may be popped into the 
background. Then a user 
may work on a PC-DOS ap
plication in the foreground, 
while images sent down 
from the host are drawn on 
the background screen. 

Reflection 4 features 
multitasking, keyboard re
mapping, support for Digi
tal's LK250 keyboard and LAT 
protocol under DECNET 
DOS, a structured command 
language and proprietary file 
transfer protocols to VMS 
and UNIX/ULTRIX hosts. The 
PLUS option of Reflection 4 

provides PC-to-host back
up capability and additional 
LAN support. 

Reflection 4 lists for $299; 
Reflection 4 PLUS for $349. For 
further information, contact 
Walker Richer & Quinn 
Inc., 2825 Eastlake Ave. E., 
Seattle, WA 98102; (206) 
324-0350. 
Enter 508 on reader card 

-Suzanne Garr 
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VAX™ power at PC prices. 
Digitals VAXstation™ 2000 is the smallest, 
lowest-priced VAXstation yet. 

Digital's VAXstation 2000 is a high-performance, 
entry-level workstation with all the benefits of 
Digital's VAXNMS family of computers. And it 
can be configured from under $4600.00. 

The VAXstation 2000 features a single-board 
computer with VLSI MicroVAX n™ supermicro
processor, a floating-point unit , system memory, 
Winchester disk controller, tape controller, diskette 
controller, video controller and monitor, mouse, 
keyboard, printer and communication serial lines. 
You get the power of a VAX in a box about the 
size of a large dictionary. 

The VAXstation 2000 is available with either a 15 
or 19 inch color or monochrome monitor and it 
can be configured as a disk or diskless version. It 
comes with either the ULTRIX™ or MicroVMS TM 

operating system and is fully compatible with the 
other members of the VAXstation family- the 
VAXstation II and the VAXstation 11/GPX. 

It is ready to attach to a ThinWire Ethernet network 
by incorporating an Ethernet controller. 

MT~ is an authorized distributor of Digital and we 
can provide you with all the back-up service and 
support you need. Call today. 

Authorized Distributor 

MTI SYSTEMS CORP. 
~~y 

~____;;;;...._~~~-~-~~~~~~ 

Call: 800/64S-6S~O 
New York: 718/767-0677, 516/621-6200, 518/449-5959, 212/226-2337 New Jersey: 201/227-5552 

Massachusetts: 617/270-9890 Connecticut: 203/284-8109 Pennsylvania: 412/931-9351 Ohio: 216/464-6688, 513/531-0688 
Illinois: 312/773-2300 Kentucky: 502/426-7696 Georgia: 404/447-5252 Florida: 813/874-6444, 305/486-4004 

Alabama: 205/830-9526 Wisconsin: 414/785-5500 Colorado: 303/799-8525 Arizona: 602/431-0016 
Utah: 801/485-4900 California: 818/718-0073 , 714/220-6487, 619/268-4730, 408/947-3588 

VAX, VAXstation , VMS, MicroVAX II , ULTRIX, MicroVMS, are trademarks of Digital Equipm_ent Corp. 
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RAM DISK features include mapping, software development, 

telecommunications and message switching. 

RAM DISK Boosts Performance 
See First Offers Controller Board 

S ee First Technology Inc., 
of Santa Clara, Califor

nia, designs and manufac
tures memory expansion 
boards for all Q-bus DEC

b as ed systems. Now, 
MICROVAX users can im
prove performance by using 
See First's RAM DISK boards, 
which plug directly into the 
backplane of the system. 

Users can start with a 
one-board system (RDC-16) 

that contains 16 MB of one 
megabit DRAMS plus an 
MSCP controller. An addi
tional two boards (RD-32) 

that contain 32 MB of one 
megabit DRAMS each can be 
added into the backplane, 
providing users with up to 
80 MB of RAM DISK for ac
cess of applications using 
graphics, image processing, 
simulation, transaction pro
cessing or database manage
ment. 

The RAM DISK is ac
cessed similar to a conven
tional MSCP device by means 
of a driver {MSCP firmware) 
and controller (hardware). 
The major difference be
tween See First's solid-state 
RAM DISK board and the 
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conventional disk drive is 
speed. Access time is the sum 
of driver overhead, seek time 
and rotational latency. The 
RAM DISK eliminates seek 
time and rotational latency 
because raw access time for 
a RAM DISK is 11100 of the 
time of a conventional disk 
drive. 

Because the RAM DISK 

has no moving parts it ex
periences virtually zero ac
cess time. Therefore, data is 
accessed at speeds approach
ing that of main memory. 
The 1/0 for both conven
tional and solid-state disks is 
burdened with software 
overhead required to set ' up 
the 1/0. As a result, the RAM 

DISK can boost the perform
ance of a MICROVAX system 
when users are running 1/0 

intensive applications. The 
list price of the RDC-16 RAM 

DISK board is $12,000 and the 
RD-32 RAM DISK board is 
$18,000. For further informa
tion, contact See First Tech
nology Inc., 3255-7 Scott 
Blvd., Suite 103, Santa Clara, 
CA 95054-3013; (408) 
748-7717. 
Enter 506 on reader card 

EMC Readies Disk Emulator 
Disk And Tape Emulating Options Available 
From Optical Storage Manufacturer 

T he optical storage in
dustry has taken sides, 

debating the pros and cons 
of hosts' recognizing optical 
devices as tape drives or hard 
disks. There are advantages 
to each method, and neither 
can claim to be an unani
mously accepted standard. It 
appears that both have 
become accepted in applica
tions for which they're bet
ter suited. 

In the VAX world, cur
rently the most active arena 
for optical subsystem devel
opment, both methods have 
strong rates of growth. Sites 
choosing tape emulation 
generally are upgrading tape 
systems that were used for 
archiving. They want their 
new system to look and feel 
the same as the tape drive. 
Those choosing disk emula
tion are often looking to 
migrate back and forth be
tween stored databases with 
ease, as they can with a hard 
disk. 

"People with database 
management systems don't 
want to have to recreate their 

functionality for a tape 
emulation," justifies Brian 
Ratte, the Digital product 
manager at EMC Corpora
tion. "Everyone wants to 
work with what he feels 
comfortable with." EMC, 

with its Archeion tape emula
tion subsystem out of Beta 
test and in real-world instal
lations, is releasing a Disk 
Emulator version of Archeion 
as part of a strategy to ac
commodate each market. 

A handful of other ma
jor optical vendors also are 
developing different drive 
emulations that will be avail
able soon. 

The Archeion subsystem, 
which will store information 
at approximately half the 
speed of the 400 KB/sec., will 
allow users to access 56 

online physical devices, up to 
1 gigabyte each, from one 
controller. The device will 
emulate V4.4 of VAX/VMS. 

For more information, 
contact EMC Corporation, 
128 South St., Hopkinton, 
MA 01748; (617) 435-2541. 
Enter 560 on reader card 
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SYSTEM 

(ANY VAX) 

-Evan Birkhead 

System 
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Drives 
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OPTICAL DRIVES VMS DRIVER UNDER 
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Archeion disk emulator. 
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PicSure Plus' curve smoothing clarifies data representation . Shielding adds a professional look. European text fonts offer a global graphics solution. Multiline annotations aid data interpretation. 
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Large datafiles can be read directly from disks. User retains complete control over all chart elements. PicSure Plus' menus allow easy data entry/editing. Extensive color table control for dynamic graphics. 

Precision Visuals' PicSuraPJus™ 
Practical Presentation Graphics for Your VAX 
The Need 
You need PicSure Plus™ if your work requires: 
D Producing technical presentations or review
ing data D Supporting a cross section of graphics 
users, from novice to expert D Building custom 
user interfaces for specific applications D Access
ing and charting information from databases 
D Pushbutton access to stored charts, datasets, 
command files, and metafiles D Managing 
graphics production while maintaining device 
independence. 

The Product 
PicSure Plus is an interactive graphics system 
for producing charts and graphs. Prompting menus 
guide novice or occasional users in creating line, 
bar, scatter, pie, text, and table charts. Experi
enced users can access PicSure Plus features by 
entering commands, or building tailored menus 
for specific applications and erwironments. These 
user-interface options offer a flexible gateway to 
the most powerful set of charting functions 
available today. 

The Features 
D Powerful prompting menu interface speeds 
chart building for novice and occasional users 
D Integrated command interface available for more 
advanced users D Interactive positioning of all 
chart elements D Directory keeps track of saved 
charts, datasets, command files , and metafiles-

so users don't have to understand the com
puter's file system D On-line tutorials and instant 
HELP facility for new users D Easily combine 
multiple charts into a single image D Draw charts 
simultaneously on multiple graphics devices for 
high production chart building D Symbol creation 
for building flowcharts or illustrations D Merge 
and annotate images created with other Precision 
Visuals products D Read up to 10,000 datapoints 
from system files , or from other software pack
ages D Powerful numeric functions to perform 
arithmetic and statistical operations on your data 
D Programmer's interface for accessing custom 
subroutines, databases, and the operating system 
D Automatic layout and text sizing for word charts. 

The User Interface 
Users can move from prompting menu mode 
to command mode and back again, anytime. 
PicSure Plus also offers special commands for 
building prompting menu sessions. These user 
interface tools help you automate the production 
of frequently used charts, or design custom 
interfaces for end users. 

The Environment 
PicSure Plus runs on the entire VAX family, 
as well as a wide range of minicomputers and 
mainframes. Compose graphs on terminals and 
get hardcopies on laser printers, inkjet printers, 
pen plotters, and film recorders. 

VAX , Tektronix, and PicSure Plus are trademarks of Digital Equipment Corporation, Tektronix, Incorporated, and Precision Visuals, Incorporated, respectively. 

The Offer 
PicSure Plus is the only graphics software solu
tion with the range of features for even your 
most sophisticated charts, combined with user 
interfaces for the first-time user, occasional 
users, and experts. If you need functionality and 
ease-of-use in your graphics software, get the 
full story on PicSure Plus, and let us arrange a 
test drive. 

Call Chris Logan at: 

303/ 530-9000. 

~~~VISlJals® 
6260 Lookout Road 
Boulder, Colorado 80301 USA 
303/530-9000 
TELEX(RCA)296428 

Precision Visuals International 
West Germany 
Telephone: 49-69/6666 597 Telex: 17-6997150 
United Kingdom 
Telephone: 04427-76171 Telex: 826715 

ENTER 148 ON READER CARD 



System 6400 Delivers 
Supercomputer Performance In 
A Minicomputer Package 
The Supercomputer That Gives Users 
The Speed They Need To Respond To 
External Events In Real Time 

T he System 6400, from 
ELXSI of San Jose, 

California, incorporates a 
modular design that allows a 
system with one CPU, one 
110 processor (IOP) and 16 
MB of memory to expand to 
12 CPUs, four IOPs and 2 GB 
of memory without modify
ing software, user environ
ment or existing hardware. 
As users' needs grow, the 
System 6400's 320 MB/sec 
system bus, the Gigabus, 
allows for more processing, 
110 and memory capacity to 
be plugged into the system. 

ELXSI lets you choose 
your operating system, from 
UNIX System V and 4BSD, 
EMS (VAX/VMS-compatible 
environment) and the com
pany's own message-based 
operating system. 
Users, therefore, can 

run a broad 

spectrum of applications, in
cluding the vast libraries of 
UNIX and VMS. 

The System 6400 
features a high-speed, 64-bit 
bus architecture. Multiple 
CPUs, IOPs and memory 
modules plug directly into 
the bus and communicate 
using microcoded messages. 
Modules, operating m 
parallel, perform processing, 
I/O and memory operations 
simultaneously. 

The Service Processor 
(SVP), a central element of 
the System 6400 design, 
downloads microcode to the 
CPUs, IOPs and memory 
modules; boots the operating 
system; monitors perform
ance; and performs diag-

nostic functions via the 
Gigabus. These advanced 
SVP features provide 
reliability and ease of repair. 

Some of the diagnostic 
features include monitoring 
system performance and 
maintaining a permanent log 
of errors and operating con
ditions; checking power, 
cooling and thermal condi
tions automatically and 
margins clocks and power 
supplies while running diag
nostics; and controlling 
emergency system shutdown 
if adequate power, cooling 
and thermal levels aren't 
maintained. 

Multiple operating sys
tems execute concurrently on 
the System 6400. Virtual
memory management, load 
balancing, process migration 
and resource management 
are provided. For these 
multiple concurrent en
vironments, ELXSI features 
System Foundation. It pro
vides a machine interface, 
manages processes, virtual 

memory and 
devices, passes 

messages 

between processes and 
schedules CPUs without 
high-level software interven
tion. Users can develop and 
execute standard applications 
using standard operating 
systems or customize the 
operating environment with 
System Foundation facilities 
that by-pass the operating 
system and communicate 
directly with the hardware. 

The System Foundation 
also offers advanced real
time service accessible from 
any operating system. These 
services include a Real-Time 
Access Manager (RTAM) that 
lets real-time programs 
manage devices directly and 
control 1/0 system resources, 
super real-time priority that 
lets real-time programs pre
empt kernel and system pw
cesses, and special intrinsic 
commands that let program
mers permanently assign 
CPU and memory resources 
to real-time processes. 

For further information, 
contact ELXSI, 2334 Lundy 
Place, San Jose, CA 95131; 
( 408) 942-0900. 
Enter 510 on reader card 

-Suzanne Garr 

System 6400 ensures control of the resources necessary for real-time tasks. 
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A decision support s~tem should 
handle whatever you throw at it. 

I f you ask some VAX
based decision support 
systems to work with a 

foreign database, they'll drop 
the ball. You'll have a huge 
job of transferring or re
keying data. 

FOCUS, on the other 
hand, reads directly from 
any database on your VAX. 
Within minutes of installing 
FOCUS, you'll have your first 
report. 

And with the added 
power of FOCNET, you can 
use data from any IBM main
frame database. 

Transparent Join 

If data is in two or more 
sources, FOCUS will perform 
a join transparently to the 
user. In fact, a FOCUS appli-

Data from Everywhere 

FOCUS can read directly out of: 
RMS Oracle 
Rdb Ingres• 
DBMS Sybase• 

Or, via FOCNET, a dozen different 
databases on an IBM mainframe, 
including 082, VSAM , IMS and 
IDMS. 

cation is completely inde
pendent of the underlying 
database structure. 

FOCUS is a complete, 
integrated, user-friendly de
cision support system, with 
the industry's premier report 
writer, a financial reporting 
language, graphics, statistics, 
and spread-sheet capabilities. 

First-time users can ac
cess the full power of FOCUS 
without learning the FOCUS 

language. Through a point
and-pick windowed interface 
they can quickly and easily 
develop ad hoc queries, or 
even complex applications. 

Database Optional 

FOCUS is available with 
its own powerful DBM. Or, if 
you're planning to work with 
existing databases, you can 
get FOCUS without its DBM 
at a lower cost. 

FOCUS offers a common 
language and user interface 
in DEC, IBM, Wang, UNIX, 
PC and PS/2 environments. 

(lei) !:95b!~ 

So applications and skills are 
portable. 

We back FOCUS with 
local help lines in 13 regional 
offices, a central hotline, and 
nationwide technical sup
port and training. 

If you're still up in the air, 
call 1-212-736-4433, Ext. 
3700. Or write Information 
Builders, Inc., Dept. 110, 
1250 Broadway, New York, 
NY 10001. We'll make sure 
you land on your feet. 
•Available Fourth Quarter 1987 

Cooperative Marketing 
Program 

ENTER 126 ON READER CARD 



DEC, Evans & Sutherland Send 
Another Workstation Off To War 
The VAXSTATION 8000, Based On An 
8250 With A BI Backplane, Features 
Real-Time Manipulation And Anti-Aliasing 

W hen Digital Equipment 
Corporation and 

Evans & Sutherland Com
puter Corporation debuted 
their co-produced VAXSTA
TION 8000 they didn't recite 
mips values, those frequently 
misinterpreted and mis
understood measurements of 
pure throughput that have 
served as the scoreboard 
during the workstation wars. 
Instead, company presidents 
Ken Olsen and David Evans 
emphasized the machine's 
image clarity (8,000 x 6,000 
pixels per screen), its ability 
to rotate and shade objects in 
real time and its hardware
based anti-aliasing capability. 

Based on the VAX 8250 
processor, the 8000 uses three 
additional MICROVAX II pro
cessors that act as controllers 
for storage peripherals, net
work interfaces and input 
devices, and link the 8250 
engine to a graphics subsys
tem. The graphics engine is 
powered by 50 custom
dcsigned VLSI chips. 

The 8000 was developed 
through a two-year joint ef
fort between DEC and Evans 
& Sutherland. It will be sold 
by both companies, althoµgh 
Evans & Sutherland's OEM 
version will be enhanced 
with applications software 
packages. Historically, Evans 
& Sutherland's trademark in 
designing its high-end 
workstations have been ac
commodations for biochem-
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ists, mechanical engineers 
and other modelers con
fronting complex graphics 
problems. For Digital, the 
8000 rounded off a trium
verate of technical alliances 
that included Cray Research 
Inc. and Apple Computer. 

"Virtually every part of 
the project, the hardware and 
the software pieces, was 
done together," stressed 
Evans. "Our people worked 
together as if they'd known 
each other forever.'' 

" We've known them 
before they started," con
curred Olsen, marking the 
beginning of the relationship 
at more than 20 years ago. 

The standard worksta
tion configuration will fea
ture a 19-inch screen, 16 MB 
of memory, a 195-MB disk 
and a 95-MB tape drive, VAX 
BI-bus expansion slots and 
an Ethernet controller. An 
eight-dial box is provided as 
a supplement to the key
board with a three-button 
mouse. This is the basic tool 
for interactive drawing and 
screen manipulation. Each 
dial can be programmed for 
object translation or axis 
rotation along either the x, y 
or z axes, or for mechanical 
functions such as scaling and 
clipping. 

The standard configura
tion also includes 6 MB of 
frame buffer memory and 4 
MB of display list memory. 

Basic 3-D graphics 
functions of the workstation 
include depth-cueing, six-

sided volume clipping and 
color mixing at line intersec
tions. Real-time 3-D is ex
pected to be appealing to ap
plications in engineering 
design, molecular modeling 
and computational fluid 
dynamics. 

Software protocols of 
the 8000 adhere to version 11 

of the X Window window
ing standard, the VAX/PHIGS 

graphics standard, and for 
now, VMS V4.4. An ULTRIX 
version is expected shortly. 

The anti-aliasing facil
ity, which is located in the 
hardware rather than in the 
software so not to impede 
the performance of the 
graphics processor, removes 
static lines and jagged edges 
that interfere with image 
quality, even at high-screen 
resolution. 

For the record, DEC and 
Evans & Sutherland broke 
the mips down into more 
tan&ible figures . According 
to Digital, complex mathe
matic calculations are per
formed by parallel processors 
that peak at 104 million 

operations per second 
(MOPS); 3-D polygons are 
modeled by a specialized 
32-bit component at 40 
MOPS; and the pixel pro
cessor responsible for anti
aliasing can reach a speed of 
263 MOPS. The graphics bus 
operates at 10 MOPS. 

The important number 
to remember, however, is 
that the VAXSTATION 8000 
can process 500,000 anti
aliased vectors per second, 
which appears to be the 
equivalent of actual real time 
to the user. 

A completely con
figured system plus one 
operating system license 
costs $87,710, and units are 
reportedly already shipping. 
For more information, con
tact either Digital Equipment 
Corporation, 146 Main St., 
Maynard, MA 01754-2571; 
(617) 897-5111, or Evans & 

Sutherland Computer Cor
poration, P.O. Box 8700, 580 
Arapeen Dr., Salt Lake City, 
UT 84105; (801) 582-5847. 
Enter 561 on reader card 

-Evan Birkhead 

Graphics Data Bus 
Input 

Graphics 
Interface 

VAX Bl 
System Bus 

Structure 
Memory 

Structure 
Walker 

Graphics Command Bus 

Pixel 
Processor 

Frame 
Buffer 

Video 
Controller 

Display 

V AXSTATION 8000 graphics system configuration. 
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To get the advanced 
capabilities of a relational 
database, you used to have to 
go through a lengthy, com
plicated, costly conversion. 

Not anymore. Introducing 
the INGRES RMS Gateway
the first in a line of database 
links that let you apply 
relational DBMS power to 
older file management 
systems right now. Today. 
Without changing a thing. 

The RMS Gateway makes 
RMS data appear as rela
tional tables within an 
INGRES database. It lets 
you apply all the INGRES 
advantages-like easy user 
interfaces, industry-stan
dard SQL, and powerlul 
4GL tools-while protecting 
your investment in data and 
applications. 

Now you can generate 
all your decision-critical 

reports quickly, 
efficiently, 
and without 

disturbing 
other appli-

And you cations. 
can keep on 
using all your 
RMS-based 
programs while 
you develop 
and implement new INGRES 
systems using the same data. 

Best of all, the power of 
INGRES allows you to access 
RMS data across different 
hardware, networks, and 
operating systems-trans
parently-from anywhere in 
your organization. You can 
even combine INGRES and 
RMS data in any application. 

What's more, an INGRES 
dBASE III Gateway is now 
available for data trapped 
in old PC files. And gateways 
to IBM's IMS, DB2 and SQL/ 
DS are on the way. 

No other relational data
base offers you these instant 
links to older data files
making INGRES the one 
relational DBMS you can put 
to work immediately. Which 
could help put you years 
ahead of the competition. 

Get the INGRES advan
t;age-call 1-800-4 -INGRES 
for more information. 

IVGRES 
RELATIONAL TECHNOLOGY 
1080 Marina Village Parkway, Alameda, CA 94501 

ENTER 155 ON READER CARD 



Oracle Transaction Processing 
Promises 10-Fold Increase 
Oracle TPSS Addresses Transaction-Processing 
Applications And Relational Databases 

T he latest release of the 
Oracle database manage

ment system attempts to 
reconcile two of computing's 
most mutually antagonistic 
concepts: transaction proc
essing applications and rela
tional databases. 

Corporate order proc
essing and airline/hotel reser
vations jobs exemplify com
puter-based transaction 
processing. Such systems 
must accept a very large 
number of requests, usually 
submitted interactively from 
hundreds or even thousands 
of terminals, and then turn 
them around on a near-real
time basis. Squeezing every 
last cycle out of an available 
computer network and its 
related mass-storage peri
pherals is the essence of suc
cessful transaction proc
essmg. 

drag associated with a rela
tional database's "wonder
fulness" often ensures that 
any ambitious transaction 
processing systems built on 
it will never get off the 
ground. For this reason, 
people who design online 
transaction processing 

Oracle relational database 
system. 

According to the man
ufacturer, Oracle TPSS pro
vides a 10-fold increase in 
transaction processing 
throughput over its present 
relational offering, Oracle 
VS. For the large computer 
configurations needed to 
support OLTP, this can add 
up to significant savings. For 
example, a VAX 83SO might 
perform as well with Oracle 
TPSS as an 8800 might with 
Oracle VS for $7SO,OOO less. 

On the other hand, re
lational databases address the 
problems of light depart
mental computing, decision 
support systems and ad hoc 
information retrieval. In 
these environments, few 
users will engage the data
base software in a long con
versation, using a command 
language like SQL or a 
graphics-oriented front-end 
query tool like DEC's Team
data. Relational database 
software uses large amounts 
of memory and plenty of 
CPU cycles to support the 
active, dynamic data dic
tionaries and user-friendly 
features that these kinds of 
problems reguire. 

Oracle TPSS with a 10-fold increase. 

The sheer weight and 
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(OLTP) systems usually shun 
them. Historically, in fact, 
OLTP programmers have 
been known to write their 
own disk-access software, 
by-passing not only data
bases but even native file 
systems. When the need to 
reserve a thousand cars or 
credit a million bank ac
counts occurs every day, the 
few milliseconds heroic pro
gramming can save on each 
transaction adds up. 

So, how do you sell re
lational flexibility into the 
demanding world of transac
tion processing? For Oracle 
Corporation, the answer is 
Transaction Processing SubSys
tem (TPSS), a newly engin
eered version of its popular 

To accomplish such dra
matic performance improve
ments, Oracle TPSS buffers 
its output more cleverly to 
reduce physical disk writing 
on database commit opera
tions. Its rewritten record
location software accelerates 
the search for data, and its 
new record-locking proto
cols reduce contention for 
records between database 
users. The product's im
proved interface with its in
ternal, relational data dic
tionary reduces the likeli
hood that a transaction will 
be delayed by dictionary 
locking. 

Other important 
changes include a new facil-

ity that allows entire or par
tial database back-ups to be 
written while the database is 
active, VAXCLUSTER-aware 
storage hardware failure re
covery, and a 30 percent 
reduction in disk space 
needed for database over
head, such as recovery logs 
and logical reside left behind 
by deleted data structures. 

From the OLTP de
signer/programmer's stand
point, Oracle TPSS provides 
a transaction processing
oriented version of the SQL 
relational database query 
language, PL/SQL. The 
PL/SQL language maintains 
compatibility with ANSI SQL 
and DB2, with special TP
oriented extensions. PL/SQL's 
procedural capabilities in
clude IF/THEN and looping 
constructs, and allow refer
ences to host variables. A 
complete transaction, in
cluding conditional recovery 
from a variety of resulting 
logical conditions, can be ex
pressed as a single PL/SQL 
procedure and handed off to 
Oracle TPSS for processing. 
Beyond Oracle's VS ability to 
back a transaction out of the 
database, Oracle TPSS sup
ports rollback on the ef
fects of individual PL/SQL 
statements. 

While the software de
sign changes required to 
achieve such dramatic gains 
might have been straightfor
ward, the coding involved to 
implement them was prodi
gious. Under development 
now for more than a year, 
the company doesn't expect 
to ship Oracle TPSS in 
volume until mid-1988. For 
further information, contact 
Oracle Corporation, 20 
Davis Dr., Belmont, CA 
94002; (415) 598-8000. 
Enter 505 on reader card 

-Al Cini 
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In Disaster Recovery, 
It's Experience That Counts • • • 

To date, Q)RS has helped 1 jo co~panies . 
_I SUMVe computer disasters. 

Fires cripple power feeds 
3 day hot site recovery 

• Mock disaster 
Major health care firm 
Full production operation 
for 2 days 

• Mock disaster 
Major restaurant chain 
Several day test 

• Major alert 
Power transformer 
explosion 

Frozen pipes flood 
computer center 
45 day hot site recovery 

• Disaster No. 2 
CPU upgrade failure 
3 day hot site recovery 

• Disaster No. 4 
CPU upgrade problems 
4 day hot site recovery 

• Disasters 6. 7 & 8 
Industry first triple 
disaster 
Flood disables data 

Montreal, Canada 
Cold Site 
• Disaster No. 5 

Fire destroys programmer 
offices 
6 months 1n shell and 
ready area 

N.Y. Metro West 
Recovery Center 
• Disaster No. 5 

Fire destroys corporate 
headquarters 
15 day hot site recovery 

• Disaster No. B 
Chicago flood victim 
relocated to Carlstadt 
8 day hot site recovery 

• Disaster No. 9 
Electrical inspection 
results in power 
shutdown 
3 day hot site recovery 

• Disaster No. 10 
Transformer explosion 
and fire 
2 day hot site recovery 

CDRS is now serving DEC users! 
Experience proves 
you can count on Comdisco. 

Comdisco Disaster Recovery 
Services Inc. (CDRS) is the 
world's largest disaster 
recovery resource. We have 
supported more customers in 
disaster situations than any 
other company. 

telecommunications 
capabilities ready to use. If, for 
any reason , your DEC 
equipment becomes 
unavailable, you can occupy 
the site and continue you r vital 
data processing functions, 
virtually without interruption. 
You can also have remote 
access to our facility through 
our Mobile Cluster capability. 

i-----------------------------------, 

Now, we're offering our 
unmatched capabilities to 
users of Digital Equipment 
Corporation systems. Our 
facility in Cranford, New 
Jersey, is totally dedicated to 
the DEC world. It is a fully 
configured facility, and offers 
DEC equipment up to and 
including the VAX 8700, plus 

Besides providing equipment, 
we can consu It you on 
everything from contingency 
plan development to data 
center design and 
reconstruction. 

COffiDl/CO 
Comdisco Disaster Recovery Services, Inc. 

6400 Shafer Court, Rosemont, Ill inois 60018 ENTER 109 ON READER CARD 

I 
I 
I 
I 
I 

Yes CORSI I'm concerned about a 
' • DEC computer disaster. 

0 Send me more information. 
0 Have your representative phone for an 

appointment. 

Name 

Company Title 

Address Phone 

City State 

Clip and return to: Charles Gladfelter, Director of Marketing , 

Zip 

CDRS Inc., 6400 Shafer Court, Rosemont, IL 60018. 

Or call 312/698-3000. 

~------------------------------------· 



Software Engine Links Dissimilar 
Devices And Applications 
VXM Lets Heterogeneous Network 
Nodes Speak ASCII To One Another 

H eterogeneous network 
managers are the biggest 

complainers of all. Everyone 
of them has selected a 
favorite network hardware 
and protocol, but the griping 
is perpetual. There are con
stant redesigns and adjust
ments to make whenever 
new hardware or applica
tions are added. Nobody 
seems to get all of the prob
lems ironed out. But, since 
the use of multivendor net
works has become prevalent, 
more and more vendors have 
been addressing their dif
ficulties. Finally, workable 
solutions that allow net
works to expand are starting 
to appear. 

One radically different 
approach to managing heter
ogenous workstation en
vironments has been taken 
by Command Technologies 
Inc. of Boston, Massa
chusetts. CTI's solution, 
called the VXM Network Shell, 
lies on top of a network's 
operating system and func
tions as an application inter
face for every node. The 
primary advantage of this 
method is that it's a software 
engine that deals with the 
network on two levels: A 
front end that looks the same 
to every network user and a 
back end that addresses the 
operating system of each 
node. 

VXM is believed to be 
the first commercially avail
able network shell architec
ture for network and appli
cation developers. 

Because the shell deals 
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only with operating systems, 
it operates independently of 
a network's configuration 
and lets workstation users 
transparently access re
sources on other nodes in the 
network. The shell envelopes 
the entire network and 
makes commands and con
trol structures the same from 
every node. CTI reports that 
the shell allows users to ac
cess the network virtually as 
if it were a standalone 
machine. 

Another advantage of 
the shell is that intelligent 
macros called "SoftRobots" 
can be written into VXM ap
plications. These agents are 
capable of making logical 
decisions autonomously, 
which means they help the 
system adapt to changes in 
applications or network 
hardware. 

Applications for the 
shell are written in VXM, an 
object-oriented language 
designed specifically for ap
plication development in a 
multivendor environment. 
The new, software-driven 
method already has been 
receiving a positive response 
from the user community. 

GTE Laboratories, one 
of the first test sites for VXM, 

is using the shell to look up 
information in databases and 
even for directing processor 
activities from a remote 
node. The installation at GTE 
basically is a small research 
environment, with a Com
paq running MS-DOS talking 
to a VAX-11/785 running 

VMS. VXM is used as a logic 
translator for services stored 
on each system, and instruc
tions are sent through a 
switching point created by 
the shell. 

"On the VAX side, VXM 

is switching various real
time applications," explains 
Sam Fung; the senior mem
ber of GTE's technical staff 
"On the Compaq side it's 
accessing customer records 
and services.'' 

In GTE's configuration, 
network control remains 

another, shipping commands 
as ASCII character strings." 

VXM has other long
term advantages. Worksta
tions with DECNET, TCP/IP 
and NETBIOS facilities now 
will be able to operate in 
larger distributed environ
ments. Training will be 
limited because every user 
will have to learn only one 
set of commands. 

In addition to MS-DOS 
and VMS, versions of VXM 

are available for Sun, Apollo 
and XENIX/UNIX 286 

Macintosh 

UNIX 

-XENIX 

separate from network trans
port. The control is used to 
store all of the services such 
as credit card checking, 800 
number services and ac
counting records. VXM is 
used to implement the serv
ices stored in the control. 

"So when we get a 
phone call, we find out what 
kind of service they need, 
then we check the database," 
says Fung. "The instructions 
are sent through the switch
ing point, so there's a sort of 
back-and-forth between the 
two computers.'' 

Fung adds that there are 
some interesting possibilities 
for large network-type in
stallations. "In the future," he 
explains, "we could have the 
source for the program at 
one node and execute it on 

The VXM Network Shell. 

workstations. This year CTI 
expects to add OS/2, the 
Macintosh, TCP/IP, X Win
dow (Version 11, Release 2), 
9370 VM and mainframe VM 
and MVS to its roster of 
compatible operating en
vironments. 

CTI also offers a five
day training course and 
telephone support for 
developers. VXM pricing for 
VAX hosts varies according 
to CPU size. To accom
modate a MICROVAX II, the 
VXM starts at $2,495. For 
more information, contact 
Command Technologies 
Inc., 347 Congress St., 
Boston, MA 02210; (617) 
451-5221. 
Enter 511 on reader card 

-Evan Birkhead 
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25% Lower 
Purchase Price; 
Half the Cost-per-Copy 

Sure, your DEC PrintServer 40 is 
rated at 40 pages per minute, and 
it will run at that rate, provided the 
form has only fixed text fonts and 
very simple graphics. Let the job 
get a little complicated, however, 
and you'll see a pronounced per
formance degradation. And that's 
after you've paid about $15,000 

Typical 
one-hour 
output of a 
graphics/tax 
combination f~o'!'!!l!l!!lllll 

more for the printer and while you're 
paying about twice the cost per 
copy compared with NBS Southern's 
Model 3840 Laser Printer. 

By connecting directly through a 
high-speed NBS parallel port, no 
special software is required to run 
the model 3840. With the addition 
of NBS Southern's PAGEWARE™ 
Forms Description Language (FOL), 
you can merge text with complex 
documents, logos, signatures and 
other special graphics without 
acrificing speed. 

ur 3840 will deliver complex forms, 
text and ANSI I X3.64 graphics, in 
any combination, at a true 40 pages 
per minute with 300-dots-per-inch 
resolution. All day. Every day. Up 
to 200,000 pages per month -

EC PrintServer 40 

four times the duty cycle of the 
DEC PrintServer 40. 

The 3840 houses a true 57 resi
dent fonts, expandable to over 150 
- all in bitmap form, ready to use. 
In fact, the printer supports the 
entire Bitstream® font library. 

If you're running any DEC system 
with big print output requirements, 
you need to investigate the NBS 
Southern model 3840 ! Contact 
us at 100 North Belcher Road, 
Clearwater, FL 34625. Telephone 
813/441-1981; outside Florida 
800/327-5602; FAX 813/447-3012. 

----
=-~- ---====- ------- - - ----- --
1 .. D..a 
Southern, Inc. 
ENTER 142 ON READER CARD 



CONNECTIVITY 

* 

Crossing The 
DEC T/SNA 

Gateway 
TE c H N 1 c AL 1 s s u E s that arise during installation. 

TECHNICAL CONCERNS of managing 
SNA gateways seldom are addressed in 
the sweeping coverage usually allotted 
these products. The reviews and sale 
packets present the pros and cons of dif
ferent implementations, offer neat ~sts 
with bulleted features and sometimes 
even diagram a physical configuration, 
but this isn't enough. Such information 
becomes valuable only with an under
standing of a specific product, not only 
with the conceptual ideas but with how 
they're implemented. 

An awareness of issues that will 
arise during a typical installation adds 
resources for evaluating how a gateway 
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BY KENT CEARLEY 

will fit in a given environment. This 
awareness helps to cut through the 
technical hype and to anticipate what 
normally would become apparent only 
in retrospect. 

This article will build perspective 
on a specific product: DEC's Ethernet
based DECNET/SNA Gateway (DECSA). 
The DECSA is introduced in the context 
of what gateways are, how they 
physically connect and the functional
ity they provide. Also considered are 
practical aspects of configuration, 
management and integration. 

Although DECSA is discussed in 
particular, most of the issues will apply 

to any product that functions as an SNA 
gateway. The DECSA was selected as a 
good representative of this class of net
work products. 

Gateways translate one network 
protocol to another. They allow 
network-to-network, rather than point
to-point, connections. Network-to
network means any node on one net
work can access, and be accessed by, any 
node on the other. True for DECSA, for 
example, it's not true for DEC's 
VMS/SNA software, which offers the 
same functionality as the DECSA but is 
linked directly from a single VAX to the 
SNA network. Consequently, only the 
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users logged on to that particular VAX 
have access to SNA. 

By contrast, it's useful to think of 
the DECSA as a node that implements a 
primitive set of protocol functions for 

CONNECTIVITY 

typically between 9600 bytes per second 
and 56 KB per second. 

To DECNET, the connection is with 
Ethernet taps (H4000 or DELNI) or line 
cards from a host processor; e.g., the 

S N A G A TE w A Y s and their related 

software provide four major 

functions: terminal emulation, 

batch job submission, task-to-task 

communication and file transfer. 

other DECNET nodes. These other 
nodes may build on these primitives 
wit!i software of their own, but always 
use the DECSA as an underlying method 
to access the SNA network. 

SNA gateways and their related 
software provide four major functions: 
terminal emulation, batch job submis
sion, task-to-task communication and 
file transfer. Many vendors offer various 
flavors of these basic categories; for in
stance, DEC offers 13 software packages 
for the gateway. Often two or more 
packages are required to make a func
tion symmetrical. For example, the Ter
minal Emulation routine that allows 
VT100/VT200 terminals to emulate IBM 
3270 terminals is paired with the DHCF 
software, allowing IBM terminals to 
emulate hardcopy DEC terminals. As 
with many functions, the results often 
lack total symmetry. 

A gateway has no standard physical 
configuration. It only requires interfaces 
to both networks. On the IBM side, it's 
connected in one of two ways: directly 
to a channel (a type of dedicated 1/0 

processor) or to a front-end processor 
(like the 3725) that manages multiple ter
minal controllers and is attached to a 
channel. 

By attaching directly to a channel, 
some gateways offer communication 
speeds of up to 800 kilobytes per second 
(the channel speed is typically 3 MB per 
second for IBM mainframes) . Attached 
to front-end processors, the speed is 
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VMS/SNA software mentioned earlier. 
The gateway can be a dedicated device 
or implemented in software with line 
drivers on multiuser systems. 

A Dedicated Device 
The DECSA is a dedicated device. 
Physically, it's a box about 3 x 3 feet. It 
houses a PDP-11/24 running RSX-11s and 
DECNET Phase IV. It has slots for up to 
two line cards for connection to IBM's 
front-end processor. 

The line cards can be RS-232 or V. 35 
and run up to 19.2 bytes per second or 
56 KB per second, respectively. Each line 
card requires a modem eliminator with 
built-in clocking if run locally; it needs 
two modems if the gateway will be re
mote to the IBM. The line cards are the 
same as those used in the DECNET 
Router and can be interchanged. Each 
line card can be defined as up to 32 
logical units to the IBM. A logical unit 
maps to one physical device or applica
tion over DECNET. So, the DECSA could 
support up to 64 users accessing IBM via 
terminal emulation if both line cards 
were dedicated to this purpose. 

Installing the gateway requires pur
chasing DEC's mandatory installation 
and orientation services. This, plus the 
software, costs $50,000. DEC service in
cludes an on-site visit to make the 
gateway operational. There are a few 
prerequisites prior to this visit. 

Field Service needs to check out the 
DECSA box. Get the Ethernet address 

from them, because it's not recorded 
anywhere on the box itself You need to 
have all the necessary components: 
modems or modem eliminators, line 
cards, cables and slots available in the 
front-end processor. The IBM staff also 
must define new devices to SNA. These 
devices and their parameters are de
scribed thoroughly in preinstallation 
material supplied by DEC. Nothing 
must be done on the VMS side yet. 

When the SNA technician arrives 
on-site, have a technical representative 
from the IBM staff on hand. The on-site 
visit is to install the gateway manage
ment software with any access routines 
you have selected and to test basic func
tionality. The magic of the on-site in
stallation fades rapidly, however, and 
you should have a firm understanding 
of where things went and why before 
putting the gateway on autopilot. 

Management Software 
Of prime importance to system man
agement is the gateway management 
software. It maintains the DECSA and 
basically provides executable code that's 
downloaded when the DECSA box is 
powered on, or when requested with the 
NCP TRIGGER NODE x VIA y. The 
management software also has tools to · 
monitor, debug and assess performance 
on a limited basis. It resides on 
SYS$SYSROOT: [SNACSV]. 

Part of the data downloaded to the 
DECSA is the configuration file, 
nameSNA.CFG, where name is the node 
name of the DECSA. This file defines 
how the line cards are to be used and as 
sociates IBM logical units with access 
names used by the DECNET/SNA soft
ware. Reconfiguring gateway resources 
is easy; edit the file with the changes and 
trigger a download with NCP. One 
warning: If your Ethernet is used heav
ily or is running other protocols, such 
as TCP/IP which can issue a high volume 
of broadcast packets, you may not be 
able to download. 

A symptom of this problem is 
when the DECSA hangs with an L40 
frozen on its LED display. DECSA ap
pears unable to recover from collisions 
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Table 1. 

X'0801 ' Request rejected , Physical device or logical units not ac-
resource unavailable tivated on IBM. Check modems to see if 

they're "polling." If not •. reactivate lines 
·from IBM and set circuit state on from 
NCP. 

For RJE, make sure the line has been 
started on IBM with no errors. 

If this is the first SNA RJE workstation 
defined on the IBM, ensure that IBM 
operations issued a start for LGN1. 

If all the line resources are OK on the 
IBM, see if the error LED is lit on the 
line card. If so, replace the line card. 

X'0804' Invalid password If this occurs with RJE, check /DATA= 
assignment for RJE's reader. Make sure 
this is the same password assigned to ,, 

the line by the IBM staff. 

X'0805' Session limit This could be caused by users not log-
exceeded ging out of IBM applications. 

X'0806 ' Resource unknown Probably an error in the config file, 
specifically the parameter APPLICATION 
probably has an invalid or misspelled 
name. 

This table contains IBM SNA codes, their probable causes and their resolution sense 
code meaning. 

on Ethernet, and although DEC is aware 
of the problem, it hasn't offered a solu
tion yet. Unfortunately, until it's re
solved, there are only two options 
available: 
1. Have the DECSA on a DELNI with 
the node managing the gateway; then 
you can switch the DELNI to local to 
download. 
2. Partition the DECSA and managing 
node separate from the rest of the net
work using a bridge or a router. 
Either way is inconvenient, if your net
work is susceptible to this problem. 

Another function of the manage
ment software is to configure the 
DECSA as a node in NCP. This must be 
done before downloads will work. A file 
called SNACSVDEF.COM in SYS$ 
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MANAGER will prompt for node char
acteristics and build a file with the 
necessary NCP DEFINES. It will give you 
an option of updating the network data
base or just saving the definitions. The 
definitions are similar to those of a ter
minal server. 

When the managing host has 
downloaded the appropriate software, 
the DECSA is ready for access. This ac
cess can be by any node that has installed 
access software, like terminal emulation 
or application-to-application protocol 
(APPC). Typically each node requiring 
access to SNA must have a local copy of 
these routines. There are some excep
tions like Remote Job Entry (RJE) that 
accepts node and file access parameters 
with the SUBMIT command. The two 

most popular routines are terminal 
emulation and RJE. 

Terminal Emulator 
The DECNET/SNA 3270 Terminal 
Emulat9r (TE) package is software that 
allows VT100/VI200 terminals to emulate 
an IBM 3270 terminal. It must be in
stalled on each DECNET node that will 
use the gateway for terminal emulation. 
It uses about 250 blocks and is installed 
with VMSINSTAL in less than 15 minutes 
for most sys.terns. Files making up the 
3270 package include SNATERM.EXE 
found in SYS$SYSTEM and SNATERMSG. 
EXE found in SYS$MESSAGE. Assuming 
the gateway has been set up defining the 
appropriate access, TE is activated with 
the following command: 

SET HOST/SNA gateway-node
name/ACCESS_NAME =access-name 

The screen will clear and you'll see 
the logo of the IBM application you've 
accessed. The terminal now is emulating 
a 3270. After finishing the session on the 
IBM and logging out, press CTRL-Z to 
return to the· $ prompt of VMS. Al
though the installation is simple, some 
troublesome issues exist; they're shared 
by all gateway TE packages. The first is 
keyboard mapping. 

Depending on your environment, 
what you probably have is a map of a 
map of a territory. For example, if your 
users have PCs using VT220 emulation, 
you have the first level of translation: PC 
keyboard to VT220 keyboard. If these 
users also access the gateway with TE 
software, you have a second level: PC 
keyboard to VT220 to 3270. 

Now which keys do what? A sim
ple solution would appear to be to pro
vide a quick reference, mapping the PC 
keyboard to the 3270. However, the flaw 
becomes apparent when you consider 
the many types of PC keyboards in use, 
assuming you haven't standardized 
which keyboards will be supported for 
gateway access. 

The gateway management software 
provides a file of macro definitions in 
the SYS$LIBRARY called SNATRATBL. 
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MAR. You can edit this file and insert 
macro statements that can redefine any 
EBCDIC to ASCII translation or vice 
versa. Basically, the process entails edit
ing, assembling and linking the template 
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IBM, however, has applications that 
implement its own teleprocessing 
monitors and aren't as well behaved as 
SNA protocol would presume. For ex
ample, CICS won't respond to the 

T o THE IBM, an RJE is a 
workstation, and an IBM workstation 

typically consists of a console, card 

reader, printer and card punch. 

and copying the resulting task image to 
an accessible library. You can replace the 
default translation tables for TE or RJE 
or add a new one that can be specified 
by the option /CHARACTER_SET= 
when invoking these routines. These 
tables are specific to the node, and users 
of the node, on which they were created. 

After keyboard mapping is ad
dressed, you may want to monitor how 
the gateway is being used. Packaged 
with Gateway Management is a utility 
called SNAP. SNAP can provide informa
tion on how many terminals are using 
TE. It's invoked by entering: 

SNAP gateway-node-name 

A full-screen display is presented of 
resources on each line card. Active ses
sions are represented as diamonds and 
available resources are shown as dots. 
Also displayed is information on data 
and receive buffers and other perform
ance data, which generally isn't much 
use. However, SNAP can indicate one 
problem that may arise as more TE users 
come on board. 

SNAP, at times, shows active ses
sions when no one is accessing the gate
way. This is symptomatic of another 
common problem, locking up terminal 
ports. If the TE user is logged into an 
IBM application (i.e., CICS), and doesn't 
perform the proper sequence to log out 
but instead uses CTRL-Z to exit TE, a 
hung session results. CTRL-Z on the 
DEC sends a SNA UNBIND requesting 
the session be freed. 
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UNBIND unless first the user logs out 
of its application. Some database tele
processing (f P) monitors do this as well. 
It's a good idea to test for this exposure 
on all the IBM applications a user will 
access before releasing TE to the general 
public. After testing, information can be 
distributed, preferably incorporated 
with the keyboard mappings, stressing 
the need to log out of IBM applications 
before using CTRL-Z. If this isn't made 
clear, the gateway gradually will fill up 
with unusable ports. 

Remote Job Entry 
The next popular application for the 
DECSA is RJE, software allowing a 
VAX/VMS DECNET node to submit 
batch jobs and receive output from jobs 
running on the IBM. The RJE software 
doesn't need to be installed on each 
node, as jobs from other nodes can be 
submitted by specifying node and file 
access parameters with SUBMIT. 

RjE generally has its own line card 
on the DECSA. The software requires 
about 300 blocks and takes about the 
same amount of load time as the TE 
package. Images are placed in SYS$ 
SYSTEM and a com file, SNARJEINI.COM 
in SYS$MANAGER. This com file starts 
a software multiplexer used for passing 
data streams to and from the DECSA and 
also initializes a batch queue. The pro
cedure usually is added to SYSTARTUP. 
COM. 

To the IBM, an RJE is a workstation, 
and an IBM workstation typically con
sists of four devices: a console, card 

reader, printer and card punch. The card 
reader spools jobs to the IBM. On VMS 
this is a batch queue and the jobs are text 
files written in a batch language called 
JCL, similar to a limited DCL. IBM 
directs output created by this job to the 
workstation's printer or punch. 

Any job running on the IBM can 
direct output to these devices by coding 
the appropriate output destinations · in 
the JCL. On VMS the print and punch 
are defined as node and directory 
parameters. The output is placed in a file 
under the directory assigned to the 
device. The maximum record size you 
can send to, or receive from, the IBM via 
RJE is 250 characters. 

The console is an operator's con
sole on the IBM. Here's an example of 
activating console mode on the VAX: 

$MC SNARJE 
SNARJE > USE WORKSTATION name 
SNARJE > SET CONSOLE 
%SNARJE-I-CONSOLE, entering 

interactive console mode 

In this mode, you have a variety of 
commands available to query the status 
of jobs in IBM queues. You also can in
itiate commands to hold jobs, purge 
output, etc. CTRL-Z returns you to VMS. 

Mapping workstation devices to 
directories and the RJE reader to a batch 
queue is done with SNARJE. Here's an 
example of setting up an RJE 
workstation: 

$MC SNARJE 
USE RMT12 
SET WORKSTATION/GATE= gateway

node/ACCESS = RJE/DATA = 
"RMT12,pw,pw" 

ASSIGN SNARJE$READER RD1 
ASSIGN mynode"user 

password":: [directory] PR 1 

ASSIGN mynode"user 
password"::[directory] PU1 

SET WORKSTATION/STATE= ON 

Nqte: /ACCESS refers to an access 
name defined in the gateway configura
tion file, and /DATA is a line name and 
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password that may be required by IBM 
if the Hne is password protected. The 
reader is assigned to the default queue 
set up by SNARJEINI.COM, and the 
printer and punch are assigned to a 
specific user or a common directory. 
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job. If it's the same class as a report's 
output, one output will be apEended to 
the other in MYJOB.STD. If MSGCLASS 
is a different class from the report, but 
they use the same device, you'll end up 
with two versions of MYJOB.STD, one 

ing files and copy them to appropriate 
destinations. 

If only a few people are using RJE, 
another technique is assigning devices 
to individual or group directories and 
directing output to these by use of ap-

Then, you can submit jobs to IBM 
by entering: 

SUBMIT/SNA jcl-file-name 

By default, output from any jobs 
submitted from an RJE workstation is 
returned to the RJE workstation. The 
]CL jobcard plays a key role in this. A 
jobcard will look like this: 

S E c u R 1 T Y c A N be implemented 

on the IBM by requiring the user 
to supply a login with user and 
password following the jobcard. 

//MYJOB JOB ACCT(9000003,36,P,'Run 
Reports'),MSGCLASS = A,CLASS =B 

The jobcard must be the first record 
in a JCL file. There is one jobcard per 
batchjob on the IBM. Using this exam
ple, output will come back as MYJOB. 
STD under the directory assigned to the 
output device. STD is the form type 
defined for the device on the IBM. On 
the IBM, a device is associated with one 
or more output classes. 

MSGCLASS on the jobcard is the 
output class of the log file for the batch 

containing the log and one the output. 
This doesn't allow much flexibility and 
is constrained further by output being 
directed to a specific directory rather 
than back to the directory of whomever 
submitted the job. 

There are ways to make this routing 
more flexible, but they require writing 
some DCL. The first technique is to 
write a LOGIN.COM for the directory 
assigned to the RJE device. This pro
cedure can process incoming files and 
copy them to appropriate destinations. 

This procedure can process incom-

The gateway translates the 110 f or one device into another. 

Figure 1. 

Output Class --> Device --> unit:(directory] 
I I 

IBM I.___ _____ ___. 
DEC 

Batch Queue < -- Device < -- SNARJE$READER batch queue 

IBM 
DEC 

Console < -- > Device < -- > SNARJE >SET CONSOLE 

IBM 
DEC 
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propriate classes in the JCL. A final op
tion is to set up separate RJE worksta
tions. Up to four workstations can be 
defined on a single DECSA line card. 
Each of these can have up to seven 
devices assigned and one console each. 

Getting jobs to the IBM has its own 
issues. The only identification of whose 
job is being submitted is in the jobcard. 
Because this is created by the user, any
one with access to the gateway could use 
any jobcard identification he chooses, 
compromising chargeback and security 
schemes. Security can be implemented 
on the IBM by requiring the user to 
supply a login with user and password 
following the jobcard. 

When jobs are submitted through 
RJE, the DECSA requires W:R access to 
these files or node and file access 
parameters, as in: 

SUBMIT/SNA mynode'user password' 
::filename 

Obviously, the world read isn't an ac
ceptable option if passwords are hard
coded in the files, and users probably 
should be taught to use SUBMIT with 
full file access parameters from the 
beginning to anticipate this exposure. 

It's possible for jobs submitted 
from the IBM to initiate processes on the 
VAX. This can be done by adding logic 
to the LOGIN of output device direc
tories, like the routing technique. The 
procedure would scan the incoming text 
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Our front end helps protect 
your back end. 

Today's users require sophisticated 
interfaces for their applications. 
Yet complex front ends are a real pain 
to create, especially when the specs 
change and your deadlines don't. 

But now ]YACC introducesJAMn; 
a powerful 
user inter
face develop
ment tool 
that makes 
it easier 
than ever 

Use windows and colors to design 
f reely with}AM. and revise 

your complex applications . 
JAM is the first tool that does it all, 

from prototyping to implementation. 
With JAM, you start by creating 
screens and linking them together to 
develop an application shell. You can 
experiment with the look of the inter
face, and even explore "what if" 
scenarios on the application flow. 
Then you attach processing routines, 
and your application is complete. 

JAM works under the foll owing operating systems: 

• UNIX® 
• MS-DOS® 
• VMS® 

• XENIX® 
• RMX"' 
•VOST\\ 

You'll be amazed at how quickly 
your applications spring to life with 
JAM's interactive screen management 
utility. You can use features like con
text-sensitive help, shifting and scroll
ing fields, a variety of visual attributes 
and extensive data validations to 
create exciting screens, windows and 
menus-all without writing a single 
line of code. JAM also lets you test 
your prototypes at any time . 

JAM lets you draw from its extensive 
subroutine library to help you write 
processing routines faster. And revi
sions to your applications are easier, 

JAM 

because your subroutines are insulated 
from the data entry and presentation 
details of the interface. 

JAM is extremely portable. It runs 
on almost every computer, from PCs to 
superminis, and works under 6 operat
ing systems. This allows you to develop 
consistent interfaces throughout your 
company
a significant 
asset to the 
Fortune 500 
companies 
that have 
been using 
JAM for more Enhance applications with 
than a year. context-sensitive help. 

JAM fromJYACC. It gets your 
front ends-and back ends-in great 
shape. Call for more information about 

~~~o ~~~k~~~- 800-458-3313 
]YACC FORMAK ER™, JAM's screen 
manager, is also available separately. 
]YACC, Inc., 116John Street 
New York, NY 10038 212-267-7722 

]YACC Application Manager. The Camposer f(Jf Sophirticaied Applications. 
ENTER 131 ON READER CARD 

Excellence in Systems & Application Design 

MS-DOS, XE N IX : Mi1 rosofl Corp.: UN IX · AT&T Bell I.abs: RM X : 111 11·1 C:orp : \'MS: lli ~i1al Equ ip111rn1 Corp . . VOS : S1ra111 s C:orp . 
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Pro gr am 1. 

$ Connect to SNA Gateway -- Cal led from ALLINl 
$ Checks for availability of access and exits if 
$ I ink is down 
$ 
$ text = "Connecting Now ... Please Wait. " 
$ fai I ="IBM is not avai I able at this time ... Please try later." 
$ wr i te oamai lbmX OA DISPLAY ''text'\FORCE" 
$ Ode Imai I box: 
$ --- Check to see if SNA circuit is avai I able 
$ me ncp 

tel I hscsna show circuit lc-2 to sna_status.tmp 
exit 

found = 0 $ 
$ 
$ 
$ 
$ 
$ 
$ 

open/read infi le sna status.tmp 
rl: read/end=finish infi le record 

record= f$edit(record,"COMPRESS,TRIM,UPCASE") 
chk = f$element(O," ",record) 
state = f$element(l," ",record) 
if chk .eqs. "LC-2" .and. state .eqs . "ON" then -

found = 1 
$ 
$ 
$ 

goto rl 
finish: 
close infi le 

$ purge sna status.tmp ! ~-Audit avai labi I ity of last access 
$ if found then goto process 
$ else 
$ write oamai I box "DA DISPLAY ''fai I'" 
$ Ode Imai I box: 
$ exit 
$ process : ! -- connect to gateway 
$ define/user mode sys$input sys$command 
$ set host/sna hscsna/acc=clmenu 
$ write oamai I box "DA CLEAR" 
$ Ode Imai I box: 
$ exit 

for keywords or parameters and spin off 
batch jobs to run in VMS. The 
parameters could be generated by any 
application running on the IBM and 
directed to the appropriate RJE destina
tion. This could form the basis of a sim
ple electronic mail delivery platform for 
modular replacement by APPC when 
the prototype had been refined. 

Devices are used to link functions 
in the RJE workstation. On DEC or IBM, 
the devices are defined as native entities. 
The gateway then translates the 1/0 for 
one device into another (see Figure 1). 

As for troubleshooting, although 
the DECNETISNA Problem Determination 
guide covers most operational problems 
that might arise, there's a class of prob
lems that it passes over in a summary 
fashion. These are problems that ter
minate functions with a cryptic "re
jected with sense code IBM X'nnnn' " 
where nnnn is a hexadecimal number. 
The four examples of these in the Prob
lem Determination guide don't go into any 
detail. This is unfortunate, because some 
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of them probably will be encountered 
shortly after installation. Table 1 lists the 
most common problems. 

Other SNA codes may be be found 
in IBM's System Network Architecture 
Reference Summary, IBM Order No. 
GA27-3136. If the sense code doesn't ap
pear in Table 1, contact either hotline 
support on the IBM specialist maintain
ing ACF/NCP and VTAM. 

Specifics 
Thus far, we have been taking a cook
book approach to various practical 
aspects of installing and maintaining 
DECSA gateways. Now, let's take a look 
at a more specific method of integrating 
its functions into other applications. 
This example assumes familiarity with 
modifying ALL-IN-1 and shows how to 
use existing hooks to integrate terminal 
emulation seamlessly. To add TE as an 
option on ALL-IN-t's COM menu, per
form the following steps: First 
customize the form COM m 
OA$LIB:OAFORM, adding IBM to the 

screen menu, and: 

IBM COMMAND SYS$MANAGER: 
SNALINK 

to named data. Add the COM procedure 
in Program 1 to SYS$MANAGER and 
give it W:E. ALL-IN-1 users now can 
make the transition from ALL-IN-1 to 
terminal emulation on the IBM and 
press CTRL-Z after logging out to return 
to ALL-IN-1. General integration can be 
illustrated using RJE. 

A basic scenario for integrating RJE 
is a report application that can extract 
data from either VAX or IBM that's 
transparent to the user. The application 
would solicit selection criteria from the 
user and build a batch job consisting of 
DCL commands for VAX or JCL for IBM. 

If the job is routed to IBM with 
SUBMIT/SNA, the output class will be 
defined to trigger a LOGIN.COM file, 
which will spool output to a designated 
printer. The users would get their re
ports without knowing where data was 
being accessed. This allows queries to be 
redirected transparently from some cen
tral control point and extends the flex
ibility provided by a mechanism like the 
device to a network independence. 

I've tried to describe the feel of 
managing a gateway and some of the 
more interesting ways of using its func
tions. The DECSA is about five years old 
and probably will be replaced by the 
DECMA, based on the MICROVAX rather 
than the PDP. For a manager, this will 
require minor adaptation. 

The main advantage of SNA 
gateways, whatever immediate require
ments they might fill, is their base for 
emerging products using SNA's 
application-to-application protocol. The 
DECSA is positioned to use this software 
as it becomes more available and will 
give new interpretations to the term 
distributed processing. -Kent Cearley is 
senior software programmer in the office of 
University Management Systems, University 
of Colorado, Boulder, Colorado. 
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MAKE 
ALL THE STOPS 
THROUGHOUT 

THE LAN ... 

WITH OUR TCP GATEWAY FOR NOVELL. 
Now you can go wherever you like from your Novell 
Net Ware LAN via MICOM-Interlan's TCP Gateway. 

Want to talk to a VAX? Easy. Pull data from an IBM 
mainframe? No problem. Commune with UNIX? 
Happens all the time. Whatever stops you've got in 
mind, Gateway gets you there-and back. And VAXs, 
UNIX and IBM machines can also visit the Novell 
Net Ware LAN. Because TCP Gateway provides com
plete bi-directional communications capability through
out a multivendor TCP /IP environment. 

Equally important, TCP Gateway supports all the 
Novell subnets. From Token Ring and Ethernet to 
Arcnet , ProNET, Omninet, and 18 others. So just sit 

back and enjoy your travels, log on to VAX, transfer 
a file or import a file. 

Whether your network is a single tier departmental 
network or a hierarchical network supporting any 
independent Novell workgroup, TCP Gateway provides 
easy, efficient interoperability. Helping you maintain 
your workgroup autonomy while tapping into a variety 
of corporate and department resources. 

Best of all, TCP Gateway comes with all the quality 
and reliability you'd expect from MICOM-lnterlan-the 
leader in standards-based LAN solutions. For more 
information or to order, call today at 800 LAN-TALK 
(in Massachusetts, 800 TELL-LAN). 

MICOM-Interlan Division, 155 Swanson Road, Boxborough, Massachusetts 01719 

!iYiJOCt:(fJ)!iYiJ/NTERLAN 
ENTER 140 ON READER CARD 
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System Services 
c 0 M B I N I N G v A x s y s TE M s into an integrated 

computing environment. BY JEFFREY SCHRIESHEIM 

Editor's note: This article introduces a series 
on DECNET System Services. In future 
issues, West Coast Editor Philip A. Naecker 
will report on his in-depth testing of each of 
the four products contained in DSS. 

DECNET SYSTEM SERVICES (DSS) are new 
products from Digital that address the 
problems caused by the new computing 
environment, characterized by network
ing, diverse environments with less 
computer-literate users, more complex 
applications requiring additional com
puter resources and the proliferation of 
workstations with sophisticated user in
terfaces and high-quality graphics. 

Dss products are layered on 
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DECNET and make it possible to com
bine multiple VAX computer systems 
into a highly integrated, distributed 
computing environment. The initial DSS 

products consist of file access, printer 
access and system management services 
that can be used individually or jointly 
to combine multiple computers into an 
integrated computing environment. 
Specifically, they are the VAX 

Distributed File Service Vl.O (DFS), VAX 

Distributed Queueing Service Vl.O 

(DQS), VAX Distributed Name Service 
Vl.O (DNS) and Remote System Manager 
V2 .0 (RSM) . 

Dss differs from other networking 
solutions, as it allows for different 

management styles to coexist, ranging 
from fully centralized to fully 
distributed. For example, VAXCLUSTERS 

and Local Area VAXCLUSTERS provide 
many of the benefits of DSS, but clusters 
are more restrictive in their application. 
DSS can be used over a wide area net
work and allows for a loosely coupled 
management domain, whereas a cluster 
must generally be managed as a unit. 
The use of DSS doesn't require a par
ticular organizational structure or 
topology. A configuration can start us
ing only required DSS services, and 
services and systems can be added 
without major reconfiguration. 

For sharing and managing data be-
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Figure 1. 

VAXCLUSTER 

HSC ----, 

VMS 

Terminator 

DFS remote file access. 

tween systems, VAX DFS provides high
performance file sharing between VMS 
systems. DFS features make remote files 
appear local by mounting a remote disk 
or a directory tree that's part of a disk. 

With DFS, users on many VMS 
systems can directly and efficiently ac
cess remote groups of files (see Figure 
1). They then will have access to iden
tical information. As you need to keep 
only one copy of a file, the total file 
storage required to support a group of 
systems can be decreased. 

DFS is implemented on the local 
system as a driver/ACP (see Figure 2) and 
it's completely transparent to applica
tions. DFS can be used to read and write 
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files and perform directory operations 
without users knowing that the actual 
file storage resides on another machine. 

When accessing files using DFS, 
there's no need to use a DECNET node 
name, because DFS uses the VAX DNS to 
store information about the location of 
remote file storage. Using DNS provides 
location independence. Disk volumes 
can be moved from one system to 
another transparent to all users. 

DFS offers excellent performance 
between systems connected by a LAN or 
high-speed wide area network connec
tions. For wide area networks, the 
minimum recommended network 
bandwidth is 56 KB. DFS performance 

VMS 

Ethernet 

can be five to 10 times the performance 
of standard DECNET file access and is 
close to the performance of Local Area 
VAXCLUSTERS. 

Distributed Queueing Services 
For sharing and managing printing re
sources, VAX DQS enables VMS systems 
to access printers that are connected to 
other VMS systems. Thus, DQS offers an 
efficient way for systems to share 
printers (see Figure 3). DQS is im
plemented using the standard VMS print 
symbiont features, so you can print on 
printers connected to other VMS 
systems in a network using the same 
PRINT command and system service 
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calls as you use for local printing. DQS 
supports access to directly attached, 
LAT-attached and PrintServer40-style 
printers. 

DQS provides commands for 
displaying the status of print jobs and 
deleting jobs from print queues. When 
printers are shared among systems us
ing DQS, they become network-wide 
resources. DQS simplifies adding new 
systems, because it makes printing avail
able without purchasing new printers. 

DQS also supports report distribu
tion, where one system sends jobs to 
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multiple printers. Shared printers allow 
you to average the costs of high-speed 
or specialized printers, thereby making 
the printers more cost effective. Costs 
are reduced further, because DQS 
systems share printers and, therefore, re
quire fewer of them. This reduces not 
only the initial investment but the 
overall resources required to manage 
those printers. 

Remote System Manager 
For sharing system management 
resources, Remote System Manager 

1 
_, I 

l Disk Driver _r-:' 

-

provides tools for managing a collection 
of systems in a distributed manner. RSM 
management tools assist a central system 
manager in loading software; managing 
user accounts, directories and proxies; 
and performing backups of remote 
disks. A system manager can use RSM 
to manage many systems, including sys
tems distributed over a wide area network. 

RSM frees users of workstations 
and systems from system management 
tasks. An RSM installation can support 
hundreds of systems through a single 
management interface. Remote (or 
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client) systems can be collected into 
groups to be managed as a single entity. 
To coordinate the multiple server sys
tems required to support a large site 
configuration, RSM stores some of its 
information through the VAX DNS. This 
allows RSM to be configured so that its 

R s M c A N perform 

initial system 

software loads or 

can load layered 

products on top of 
existing systems. 

services are available even if some of the 
server systems are down. 

RSM provides consistent copies of 
software to systems and reduces inter
vention by users of those systems. Soft
ware installation can be offered to users 
by a site facility. RSM can perform in
itial system software loads or can load 
layered products on top of existing 
systems. An organization can build 
libraries of software configurations 
tailored to specific needs. Those libraries 
can be loaded automatically into systems 
upon user request. 

Users know that they should back 
up their data for reliability, but they fre
quently fail to do so because of the time 
and effort involved. With RSM, users 
can back up files with a minimum of ef
fort. RSM maintains a schedule of 
backup times and instructions, and it 
starts the desired operations without 
user intervention. Such automatic 
backup can increase the reliability of 
data stored on those systems. As with 
software distribution, backup can 
become a service that can be offered to 
a collection of systems by a site facility. 

Distributed Name Service 
VAX DNS provides a global naming 
service that stores certain types of in
formation for DFS and RSM. DFS uses 
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DNS to maintain information about the 
names and locations of remote file 
groups, and RSM uses DNS to store 
names and attributes of RSM server and 
client systems. 

DNS can be configured to use 
multiple computer systems, each run
ning server software, to implement a 
single name service. Each server holds 
only a portion of all the naming infor
mation that's available. Typically, infor
mation is stored closest to where it most 
frequently is read and modified, but all 
information can be accessed from any 
system in the network. 

Information can be replicated on 
several systems, and the DNS auto
matically will update all copies of that 
information to reflect any changes. Hav
ing multiple copies of information 
enables the service to have higher relia
bility and better performance. 

DNS can hold information about 
millions of entries and still provide ef
ficient access and reliable operation. 
Thus, DNS can support very large net
works with many different applications 
storing information. 

DFS and RSM are the first Digital 
products to use DNS, but other products 
will follow. DNS is a cornerstone of 
future DECNET technology and will 
provide the basis for building larger, 
more manageable and more functional 
networks in the future. 

Examples Of DSS Installations 
In a typical office environment, com
puters frequently are used for word pro
cessing, running electronic spreadsheet 
programs on data and printing docu
ments and reports. As an office out
grows the capabilities of its first com
puter system, additional ones are pur
chased. Users of these additional sys
tems want to continue to have access to 
the same documents, data and printers. 
DSS provides benefits in this environ
ment in the following ways: 
1. It supports resource sharing between 
all VAX timesharing systems and 
workstations. New systems can have 
immediate access to the resources of ex
isting systems, and vice versa. For ex-

ample, by providing for shared use of 
printers, the purchase of high-quality 
laser printers is more cost effective. 
2. It supports VAXMATE and other DOS 
systems through VAX/VMS Services for 
MS-DOS. Using DSS, DOS systems can 
use files and printers attached to any 
VAX in a network. 
3. It allows word processing and 
spreadsheets to be run on shared files, 
making all documents and data accessi
ble to users on all systems without hav
ing to create duplicate local copies. 
4. It makes adding and maintaining 
workstations easy. Office users need not 
become system managers, and system 
managers can accomplish their jobs in 
less time. 

As a business computing environ
ment expands to include offices at 
remote sites, DSS can provide trans
parent shared access to the same 
resources regardless of their location. 

Software Development 
Engineers working on large software 
projects can use DSS to coordinate their 
work across a few or many computers. 
Source code can be managed in the usual 
way with Digital's VAX Code Manage
ment System (CMS). CMS ensures the 
consistency of the source code, even 
though several engineers are working on 
the same modules. With DSS, these 
developers can work on different com
puter systems and still use CMS to 
maintain a single current copy of the 
source files. 

With DFS, all developers can access 
the latest copies of the object modules; 
libraries, compilers and other develop
ment tools. This not only allows all 
project members to access the same data 
but reduces the total disk space required 
for a project. 

With DQS, workstation users can 
share high-speed printers, making them 
cost-effective. Each system doesn't need 
its own printer but can choose to use the 
printers connected to any other system 
in the network. 

RSM can coordinate software for 
programmer workstations, making it 
easy to install additional systems and 
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simplifying software version updates. 
RSM's automated backup features will 
protect the project's valuable investment 
in work with a minimum of system 
management time. 

Computer-aided Design 
In a computer-aided design (CAD) en
vironment, DFS allows multiple work
stations access to shared copies of design 
databases. Used in this manner, version 
skew problems between designers can 
be eliminated. Changes in the database 
made by one engineer are visible auto
matically to all other engineers, regard
less of which system they use. Large 
disks can be placed on a few systems and 
can be shared by many others, making 
large amounts of file storage available to 
relatively inexpensive workstations. 

In addition, DQS in the CAD en
vironment can provide workstation 
users with easy access to expensive plot
ters, and RSM can provide backup and 
software distribution services. 
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Because DSS is layered on DECNET, 
DSS products will benefit from the 
evolving capabilities of the Digital Net
working Architecture (DNA). DNA is 
expanding to include the Open Systems 
Interconnect protocols, which will 
simplify cross-vendor operability. DNA 
also is addressing the needs of Digital 
customers to build even larger and more 
self-configuring networks, operating 
over a growing set of interconnects. 

Dss provides easy ways for systems 
to easily share files, printers and 
management resources. The newly an
nounced VAX Remote Procedure Call 
(RPC) facility will enable systems to 
share computing power in an equally 
transparent manner. Using VAX RPC, 
application programs can be distributed 
over several computers, so different pro
cedures in a single program can execute 
on different processors. Each piece of a 
program can be placed where it will 
work most efficiently. VAX RPC can be 
used in conjunction with DSS to allow 

VMS 

users to build flexible computing en
vironments based on multiple net
worked computers. 

DECNET System Services com
bines multiple computer systems into a 
single integrated computing environ
ment. DSS provides seamless growth 
from a few to many systems sharing 
data, printers and management re
sources. It can be used within a local 
geographic area or across a wide area. 
It can reduce the total cost of owning 
multiple systems by sharing expensive 
hardware and human resources. Also, it 
can provide increased flexibility in 
reconfiguring systems to deal with 
changes in performance requirements 
and system availability. -Jeffrey 
Schriesheim is a consulting engineer in the 
DECNET System Services Seftware Develop
ment Group at Digital Equipment Corpora
tion, Boxborough, Massachusetts. 
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A Minisuper 
For University 

Research 
Ev AL u AT I N G ' I N s TALL I N G ' using a little big one. 

BY PHILIP E. BOURNE, PH.D. 

MORE THAN ONE year ago, we were 
faced with a problem that plagues all 
MIS directors: the need to enhance com
puting capability to satisfy the expand
ing needs of a growing user community. 
This community needed to process 
larger, more complex, and more CPU
intensive applications than were feasi
ble on available VAX/VMS processors. 
Rather than acquire another VAX, we 
decided to add a minisupercomputer. 
This article describes the process that led 
to that decision and our experiences 
during the first eight months of mini
supercomputer operation. 

Our computing environment con
sisted of two VAX 11/780s, one VAX 
111750, one MICROVAX II and one ST-100 
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array processor from Star Technologies 
Inc., which was front-ended by one of 
the VAX 11/780s. The VAX processors 
were connected via an Ethernet local 
area network running the DDCMP/ 
DECNET protocol. 

It's important to understand the 
nature of the computing environment 
beyond the available hardware and soft
ware. The user's adapability and his ap
plications determine the success of 
migrating to a minisupercomputer system. 

Our departmental computer facility 
is located in a large research-oriented 
university. The facility operates in
dependently of the university's central 
computer center and limits its activities 
to molecular biology research by a small 

group of scientists and students who use 
their own codes or public domain soft
ware written in machine-independent, 
single-precision FORTRAN-77. 

Because none of our applications 
was VAX specific, the prohibitive cost of 
redeveloping them for use on a different 
processor wasn't a factor in our decision. 
Nor were we dependent on VAX/VMS
specific commercial application soft
ware. Finally, we believed that our users 
could make the transition to a new com
puting environment without significant 
loss of productivity. 

Although conditions for adopting 
a non-VAX processor were favorable, we 
wouldn't have considered minisuper
computer alternatives if we already had 
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invested in VAXCLUSTER hardware. 
Most likely, the features available from 
clustering would have outweighed any 
performance improvement expected 
from a minisupercomputer. 

N aturally, users were divided on 
w hich should be the processor of choice. 
Half thought the Cray-like architecture 
of many minisupercomputers offered 
the potential for significant increases in 
system performance. The time required 
to solve problems in the facility would 
be reduced, and the analysis of problems 
that previously only could have been 
addressed on shared supercomputer 
resources would become feasible. 

The other users thought it wasn't 
worthwhile to exchange VMS on VAX 
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systems for some unknown system. 
They weren't prepared to cope with the 
problems of hardware incompatibility 
and the traumas of learning a new 
operating system and converting ex
isting applications to a new hardware 
type. These users also pointed out that 
it seemed foolhardy to accept a machine 
with a one-, two- or three-digit serial 
number from a company that was try
ing to survive with a single product line 
in a competitive market. 

Decision Making In 
Theory And Practice 
Given the divided opinions, it was 
essential to compare the VAX and 
minisupercomputer alternatives with 

ETHERNET 
LAN 

TCP/IP 
DDCMP 

particular care to determine the better 
option. The following questions were 
considered: 

1. Overall throughput - Under nor
mal working conditions, what is the 
maximum productivity of each system? 

2. Peak CPU performance - What's 
the shortest time possible for process
ing a single application? 

3. Capital cost - What's the capital 
outlay for the hardware and software 
components required to make the sys
tem function satisfactorily? 

4. Operating system - What operat
ing systems, including tools and utilities, 
are available to meet our needs? Are 
these systems easily manageable? 

5. Network compatibility - Would 
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we be able to achieve the functionality 
currently possible with DECNET? 

6. Application software - What sup
porting tools, particularly compilers, are 
available? How adequate are they? 

7. Reliability - Would all the hard
ware components of the system be suf
ficiently reliable? 

8. After-sales service - What's the 
quality of hardware and software 
support? 

9. Operational cost - What are the 
current and projected costs of hardware 
and software maintenance? 
10. Fledgling status - Will the manu
facturer survive in a competitive 
marketplace? 

Let's look at each of these con
siderations from the perspectives of 
choosing a processor and our ex
periences with the new processor over 
a number of months. 

Peak CPU Performance 
And Overall Throughput 
Unless these categories are considered 
together, it's easy to believe that 
published benchmarks will be matched 
in your computer center. This almost 
never is the case. It's worthwhile to 
estimate the expected overall gain in 
productivity (i.e., the increase in the 
amount of work that can be processed 
in any given day), rather than how fast 
a single application will run when it has 
the processor to itself 

This assessment is useful in the case 
of minisupercomputers, because they 
differ in the speed with which different 
types of calculations can be performed. 
To understand this point, consider the 
architectural features which, in princi
ple, give these processors improved per
formance relative to a high-end VAX. 

Every minisupercomputer system uses 
one or more of the following techniques 
to achieve high processing speeds: 
1. Vectorization - Processing multiple 
data elements by means of a single 
machine instruction. Each part of an in
struction is performed sequentially. 
2. Pipelining - Processing different 
parts of the instruction simultaneously. 
3. Parallel Processing - Processing a 

Relative ·compile 

times must be 

assessed in relation 

to the availability of 

effective program 

productivity tools. 

single application by more than one 
processor (typically two to eight). 

If the majority of application code 
is scalar (i.e., processes single variables 
rather than multiple array elements), 
there may be little to gain by using a 
vector processor. Some minisuperc;:om
puters are no faster, and sometimes 
significantly slower, in performing 
scalar operations than comparably 
priced VAX processors. However, for 
code that's highly vectorizable, a mini
supercomputer can improve signifi
cantly the price-performance ratio over 
that provided by a scalar processor such 
as a VAX. 

A similar argument applies to pipe
lining. A significant overhead is incurred 
in loading the pipes before an appreci
able increment is gained in processing 
speed. This pipeline latency may negate 
any major gain in speed in certain 
applications. 

If you wish to gain additional in
sight into these computer architectures, 
read "Advanced Computer Architec
tures" by G. Fox and P. Messina in the 
October 1987 issue of Scientific American. 

Another major consideration is the 
precision required by the majority of ap
plications. If they require double (64-bit) 
precision, special attention must be 
given to processors that perform calcu
lations in double precision. When forced 
to process in double precision, pro
cessors designed for single (32-bit) 
precision suffer performance degrada
tion of at least an order of two in some 
cases. 
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Each of these points illustrates the 
importance of running benchmarks 
representative of your intended applica
tions. We prepared two benchmarks, 
one scalar and one vector, typical of our 
applications to be run on the proposed 
processor. There was little difficulty in 
persuading the vendors to run them. 

It immediately was evident that 
there were discrepancies between the 
speeds with which our applications pro
cessed on the various processors com
pared with the published Linpack 
benchmarks quoted by the vendors of 
each minisupercomputer. In addition, by 
running our own benchmarks, we had 
access to relative compile times, an im
portant issue in relation to vector and 
parallel processors not included in the 
published benchmarks. 

The additional overhead in compil
ing code to take advantage of vectoriza
tion and parallelism makes compilation 
times much longer than for scalar pro
cessors like the VAX. Thus, in research 
and development, where much time is 
spent in compilation, the advantage of 
a faster processor for running applica
tions is offset by longer compile times. 
Contrary to this argument, experience 
with the new processor demonstrated 
that useful program productivity tools 
that reduce the compile-time bottleneck 
are available. Therefore, relative compile 
times must be assessed in relation to the 
availability of effective program produc
tivity tools. 

As expected, when we compared 
the timings of the vector and scalar 
benchmarks from several minisuper
computer systems to the time they re
quired on a scalar VAX 8700, the scalar 
benchmark was slower in most cases, 
and the vector benchmark showed a 
dramatic performance improvement. 
The question was, how much of our 
work would be vectorizable and how 
much would be scalar? In other words, 
would we improve our productivity by 
having a vector processor? 

We attempted to answer this ques
tion with the help of image accounting, 
available using the VAX/VMS accounting 
utility. We monitored all executable im-
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Pushing The Envelope 

Convex has announced a new series of processors that take the maximum performance 
of its line into the Cray area. 

C onvex recently announced five new models, all based on the same processor. The 
lowest, a slowed-down uniprocessor called the C130, fills a niche above the Cl offer
ing, now renamed C120. Starting with the C210, Convex adds a supercomputer pro
cessor to each model, ending with the quadratic C240. The C240 has an impressive 
800-MB-per-second memory bandwidth and is into the Cray area. 

One of the best features of Convex's Berkeley variation of the operating system 
is that it attempts to keep all processors busy, even on other tasks, by allocating them 
dynamically, like the way VMS allocates pages of memory. 

No supercomputer is better than its compiler. A compiler for a Convex must excel 
both at vectorizing and threading, to maximize the use of those multiple processsors 
and their dynamic shareability. 

The earliest planning documents for the Cl series stressed VAX compatibility as 
a goal. The true target of that compatibility was in compiler syntax. Other goals are 
the DCL shell, EDT and DECNET emulation. VAX coexistence is a simple fact of life if 
you 're in the supercomputer business, because every customer has a large VAX. 

Cluster connectivity is now the issue. The first level is DECNET over Ethernet. 
Looming large on the horizon is the demand for some form of high bandwidth 

connectivity, similar to the Cray interconnect sold by DEC. This is a dedicated 82xx 
with a custom BI-based high-speed interconnect (a latter-day DR11W). The major use 
for such an interface, however, is high-volume file transfer, as the interactivity is well 
handled by the Ethernet connection. 

In addition to DECNET emulation, Convex supplies TCP/IP and NFS for connec
tion to most of the UNIX universe, including the world of workstations. 

-Dave Mallery 

ages (both user and operating system) 
accessed over a five-day period on one 
of our VAX 11/780s. By knowing 
whether they were predominantly scalar 
or vector, we were able to estimate what 
percentage of our total workload was 
scalar or vector. Using these percentages 
and the known speeds, relative to the 
VAX 11/780, of vector and scalar process
ing on the processors under considera
tion, we could estimate the time it 
would take to process the VAX 11/780 
workload on each of these machines. 

estimate of future use patterns. 
Neither machine would remain idle 

during the extra 70-80 percent of the 
total available computing time gained by 
replacing the VAX 11/780. The amount of 
work being done on each VAX 111780 
wasn't what needed to be done, but 
rather what coul'd be done given the 
limitations of the computing environ
ment. If a faster processor were avail
able, we estimated a linear increase in the 
number of scalar applications, including 
compilations (the major bottleneck to a 
vector processor), and a far greater in
crease in vectorizable applications. 

We estimated that 100 hours on a 
VAX 11/780 would take 18.7 hours on the 
scalar VAX 8700 and 28.6 hours on a 
Convex C1-XP vector processor, the 
machine we installed eventually, from 
Convex Computer Corporation of 
Richardson, Texas. Why did we buy a 
processor that's slower and incompati
ble with the existing environment.l
when a similarly priced VAX is faster 
and compatible? The answer lies in our 
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This latter assumption seemed valid 
because most of the major codes we had 
been running were vectorizable. Under 
those assumptions, the overall produc
tivity of the Convex C1-XP vector pro
cessor was estimated at twice that of the 
VAX 8700. 

Now that the Convex C1-XP has 
been in place for a number of months, 

it's difficult to say whether these 
assumptions were correct. The size and 
number of problems being solved has 
increased significantly. We can't say 
whether the same would have been true 
if a VAX 8700 had been installed. 

The observed improvement in per
formance of vectorizable applications is 
partially dependent on the amount of ef
fort required to carry out the necessary 
modifications to the code. We found that 
a FORTRAN application written with lit
tle attention to the possibility of vec
torization would run on the Convex 
C1-XP with little or no modification at 
five to six times the speed of a VAX 
11/780; i.e., at about the speed of a 
VAX 8700. 

With an afternoon's work for the 
average programmer, a 10- to 15- fold 
improvement over the VAX 11/780 is 
typical for vectorizable applications. 
With a more dedicated effort of one to 
two days, 20 to 30 times the speed of the 
VAX 11/780 is possible. 

Why didn't we add an array pro
cessor, using an existing VAX as a front
end? Our bias was toward a general
purpose processor because we'd been 
using the ST-100 array processor for 
several years. Although fast for some 
specialized applications, the ST-100 had 
never been embraced by the majority of 
the users. It doesn't have a durable FOR
TRAN compiler, and the effort required 
to get an application to run in Array 
Processor Control Language (APCL) 
was more than most users were prepared 
to make. Perhaps this is a moot point, 
because good FORTRAN compilers were 
available for other array processor options. 

Another concern was the fear of dif
ficulty in scheduling jobs using a front
end VAX that already was overloaded. 
Again, this is a moot point, as we have 
since moved the ST-100 from a heavily us
ed VAX 11/780 to a dedicated front-end 
MICROVAX II and have achieved better 
performance, if not in CPU time then in 
wall-clock time. 

We didn't consider massively parallel 
machines, in which many (sometimes 
thousands of) processors are available to 
work on a single application; they arrived 
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THE AGE OF CONNECTIVITY IS HERE 
Funny thing about critical information; it 
never seems to be available when you need 
it most. The sales data for a big meeting is 
in the branch office ... in Alaska. Or in 
another computer down the hall. How do 
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the country." 
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polling remote sites. Plus, BLAST lets you 
use PCs as terminals to other computers. 

NOW AND IN THE FUTURE, BLAST 
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tivity for whatever data you need ... wherever 
it may be. No other software offers such 
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product for -;uch a wide range of computers. 
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him you want to have a BLAST! Or for 
more information, call us at 
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BLAST is available for most popular 
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on the market too recently to allow us to 
obtain sufficient information as to their 
viability. 

Since then, sufficient feedback has 
become available to warrant their con
sideration in any future decision-making 
process. 

Cost 
All vendors were prepared to lower list 
prices significantly and offer attractive 
packages incorporating future upgrades 
and software and hardware support. In
corporating the Convex Cl-XP into our 
existing VAXNMS environment entailed 
capital costs that we wouldn't have in
curred if we had added a VAX 8700. Most 
significant was the addition of a 
MICROVAX II with an. ULTRIX and 
DECNET/ULTRIX license. 

Operating System 
In adopting a minisupercomputer, our 
users were worried about learning a new 
operating system. TIUs may seem a minor 
point to a computer professional, but to 
a scientist, whose major interest is in get
ting results rather than experimenting 
with different operating systems, this is 
a major issue. For users comfortable with 
VMS, the thought of learning some 
derivative of UNIX, the operating system 
found on all minisupercomputers con
sidered, wasn't pleasant. 

Our users were persuaded to make 
the shift, because by not learning UNIX, 
they would be postponing the inevitable. 
UNIX-based workstations already had 
started to appear, and their cost, perform
ance and graphics capabilities made it 
likely that they would become popular. 
The potential for a common user inter
face using UNIX, on both the single-user 
workstation and a shared minisupercom
puter, was attractive. 

Users' success in making the transi
tion from VMS to UNIX depends on their 
knowledge of computing, the availabil
ity of support personnel and local 
documentation. In our case, a series of 
lectures was given and supplemented by 
a 90-page manual. The manual attempted 
to teach the fundamentals of UNIX use 
from a VMS perspective. Updated and 
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detailed documentation was distributed as 
the users became more adept with the 
new operating system. 

The major market for minisuper
computers is potential high-end VAX 
customers, and, therefore, it's not surpris
ing that many concessions have been 
made to the VAX/VMS user. Most vendors 
offer a VMS shell, which runs on top of 
UNIX, to create the illusion of a VMS en
vironment. Convex offers Convex VMS 
User Environment (COVUE), which we 
made available to users. However, our 
users didn't embrace this product, prefer
ring to learn UNIX using online tutorials. 

COVUE would be more useful for 
users who intended to remain pre
dominantly VMS users but occasionally 
would run applications under UNIX. For 
the application programmer, COVUE is 
inadequate. To be productive, program
mers must take advantage of the many 
utilities and tools available in the UNIX 
environment. 

Another issue relating to a move to 
the UNIX operating system was system 
management. We weren't well-versed in 
UNIX system management prior to the 
arrival of the Convex Cl-XP. Convex of
fered excellent, well-documented courses 
at its headquarters to bring us up to speed; 
still, nothing could prepare us for the ex
perience of starting a new system. 

With VMS, the extensive document 
set is usually sufficient to help a system 
manager get the system up and available 
to users. The Convex UNIX system 
management documentation is sparse and 
inadequate. The ULTRIX document set 
filled in a few of the gaps. More impor
tant, we found the Convex hardware 
technicians responsible for the installation 
to be well versed in software installation 
and modification. Occasional telephone 
support from the Convex Technical As
sistance Center (TAC) was, and still is, 
invaluable. 

When the system was installed 
(which took less than one day), we de
cided not to make it available to users un
til we were satisfied completely that it was 
running properly. Tills lead time gave us 
the opportunity to write and test site
specific software; i.e., communications, 

daily backups, accounting and other 
housekeeping chores. TIUs prevented later 
glitches that would have upset the user 
community and slowed the transition 
process. 

Keeping extensive logs on all aspects 
of system management supplemented the 
sparse documentation. The logs still are 
maintained and not only provide a daily 
reference guide but can be expected to 
benefit the next generation of system 
managers. 

Network Compatibility 
Our users also were concerned with net
working. In a distributed computer en
vironment, network access is critical. 
How would a UNIX processor fit in with 
an existing DECNET network? 

For the VAXs, a number of hard
ware/software solutions were available, 
solutions that would provide transparent 
network access between the TCP/IP pro
tocol used by UNIX and the DDCMP pro
tocol used by DECNET. Discussions with 
personnel at several sites, including Con
vex headquarters, convinced us that they 
worked well. 

The problem with a number of 
VAXs requiring transparent access was the 
prohibitive cost of providing hardware/ 
software solutions for each VAXNMS 
system, so that it could emulate the 
TCP/IP protocol. We could have used an 
existing VAX as a gateway, but this 
wouldn't have been convenient and would 
have placed an additional burden on a 
heavily used processor. 

We opted for a MICROVAX II run
ning ULTRIX and DECNET/ULTRIX as a 
dedicated gateway. In retrospect, this has 
proved successful, even though it required 
a significant programming effort. Con
vex provided some templates, written in 
both DCL for the VMS side and shell 
scripts for the UNIX side of the gateway. 

Still, significant programming was 
required to tailor these ideas to our own 
environment. Nevertheless, we now have 
a transparent networking environment 
comprising a diverse set of hardware and 
operating system types and permitting file 
and mail access, remote logins and shared 
printing resources (see Figure). 
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Another useful feature of the ULTRIX 
gateway is that it supports the Local Area 
Transport (LA1) protocol used by the 
DECSERVER terminal servers. Users 
already connected to terminal servers 
could toggle between multiple terminal 
sessions easily on both UNIX- and VMS
based processors. The terminal servers 
later were supplemented with a port 
selector, as shown in the Figure. 

Support of the 1CP/IP protocol 
opened up a new dimension in wide area 
networking. We now have transparent ac
cess to Internet, a conglomeration of 
1CP/IP-based networks including Arpanet 
and NSFnet, important to our users. Ac
cess to UNIX-to-UNIX copy (UUCP) for 
communications to UNIX hosts not 
reachable on Internet also is possible us
ing telephone dialup lines. Our main use 
of UUCP is for communicating with 
Convex support personnel, both at the 
local office and at Convex headquarters. 

At the time of this writing, Sun 
Microsystems proprietary Network File 
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System (NFS), the last piece of the current 
network puzzle, is being put into place. 
Convex UNIX supports NFS, providing 
transparent file access in a manner similar 
to a VAXCLUSTER running VMS. The 
Convex C1-XP will act as a file server for 
a growing number of UNIX workstations. 

Application Software 
One advantage of the VMS operating 
system is the large number of available 
Digital and third-party application soft
ware products. In our case, such soft
ware wasn't critical to our major ap
plications and yet was used widely for 
ancillary tasks, such as word processing 
and graphics. 

If we had given up our VAX/VMS 
environment completely to UNIX-based 
hardware, our productivity would have 
been affected adversely. With VMS 
available on MICROVAX and VAXSTA
TION computers, we were able to move 
the ancillary applications to relatively 
low-cost processors, reserving the mini-

supercomputer for more CPU-intensive 
applications. 

Nevertheless, the relative lack of 
good commercial application software 
for the UNIX environment has some 
disadvantages. For example, a problem 
was encountered while attaching a 
Talaris T1500 laser printer to the Con
vex C1-XP. Under UNIX, appropriate 
queue and font management software, 
including filters for Tektronix emulation 
mode, had to be written. Also, 
LASERPLOf, a set of FORTRAN plotting 
routines from Talaris, required modifica
tion to get them to compile and run 
with Convex FORTRAN. What had 
taken several hours using VMS took 
more than a week using Convex UNIX. 

Regarding compiJers, minisuper
computer manufacturers intent on cap
turing a slice of the engineering and 
scientific market provide a sturdy FOR
TRAN compiler. All the manufacturers 
we considered, including Convex, had 
highly capable FORTRAN compilers. A 
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fast syntax checker is available and has 
proved useful for the early stages of pro
gram development. 

Good profiling and debugging 
tools are available as part of the standard 
Convex UNIX distribution and are in
valuable in vectorizing code. All of the 
considered compilers ran standard 
FORTRAN-77 code, and many, including 
Convex, could handle some VAX FOR

TRAN enhancements. At least one (not 
Convex) supports an identical run-time 
library. 

The quality of software received 
from Convex has been good. Convex 
has a Contact Report system, like the 
Software Performance Report (SPR) used 
by Digital, and hence, reported errors 
get fixed in subsequent software 
releases. However, because the Convex 
user base is much smaller, the quantity 
of available feedback is small, and prob
lems do slip through the Beta test phase. 
For instance, an upgrade to the COVUE 
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software didn't work when we first 
received it. Convex TAC claimed the 
problem was related to peculiarities in 
our hardware configuration, which 
would be fixed in the next release of the 
product. 

When the next release didn't solve 
the problem, further analysis revealed 
the problem was caused by a blank line 
in a system file read when COVUE is in
voked. This problem should have been 
found before the product was released. 
In the meantime, we had been without 
use of the product for a few months. 

Hardware Reliability 
Like benchmarks, reported figures on 
mean time between failures are merely 
useful guides. We talked with person
nel at sites with installed machines to 
estimate their reliability, and received 
favorable reports. Our Convex Cl-XP 

has been very reliable, although no ex
act figures have been kept. 

Mega Ram 

This is surprising, as the machine 
is located in temporary space with little 
air circulation and an average tempera
ture of 82° F. A VAX 11/750 and a 
MICROVAX II operate under the same 
conditions with estimated equal or bet
ter reliability. 

After-sales Service 
Minisupercomputer manufacturers, like 
other computer manufacturers, need to 
maintain a good reputation for after
sales service to help promote their prod
ucts. Convex has proved no exception. 
Our hardware technician regularly dials 
into the system without being asked, 
and scouts for potential problems; 
genuine preventive maintenance. Sales
people and software technicians keep us 
updated regarding product develop
ments and announcements. 

We feel that we are valuable 
customers. The relatively small size of 
the company and a low turnover of per-
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sonnel provide continuity in after-sales 
service. We don't need to familiarize new 
personnel with the various aspects of 
our computer operation. 

Operational Costs 
The desire for these companies to sell 
cofuputers means that software and 
hardware maintenance costs are negoti
able. Obviously, bargaining must be 
done at the time of purchase, while 
leverage is available. For software, both 
the license and maintenance costs should 
be negotiated. 
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Hardware upgrades, at least in the 
case of the Convex Cl-XP, can be ex
pensive. For example, the per megabyte 
cost of physical memory purchased 
from Convex isn't in line with the 
equivalent Digital cost because there's 
no third-party source of memory to of
fer an alternative and help control prices. 

We were able to budget for our an
ticipated hardware needs for the next 
two years, and to get a better deal by 
bundling future upgrades into the initial 
purchase at a reduced cost. If this isn't 
possible, negotiate the pricing of future 
upgrades at the time of purchase. 

Fledgling Status 
Although minisupercomputer manufac
turers have grown quickly, driven by a 
demand for high-end processors to fill 
the gap in Digital's product line, the 
bubble may burst. Analysts predict that 
this segment of the market is becoming 
saturated. If so, a shake out may take 
place, and companies with the most 
diverse product line and with the largest 
number of software products will survive. 

Potential purchasers need to con
sider the expected lifetime of an installed 
minisupercomputer system. If more 
than five years, careful thought must be 
given to the choice of processor, as some 
companies may not survive. 

Digital eventually will introduce a 
product to supplement its high-end 
VAX and VAX.CLUSTER products. It will 
use some form of supercomputer ar
chitecture, even ifit involves a departure 
from vanilla VMS. Any Digital an
nouncement can perturb minisuper
computer market conditions. In the 
meantime, potential and existing 
customers can benefit from a com
petitive market. 

We estimated that the lifetime of 
our processor would be no more than 
three years. The viability of Convex 
Computer Corporation during the life
time of our processor wasn't an issue. 
Any technological improvements lead
ing to significantly faster general
purpose processors, from Digital or any 
other manufacturer, still would be 
within our reach. 

The choices in upgrading any com
puting environment are many and 
varied. Often, insufficient consideration 
is given to the complete set of options 
available, with preference to the simplest 
solution: an upgrade from the vendor 
whose product already has been in
stalled. But this approach should be 
governed by an estimate of future pro
ductivity rather than by the reluctance 
of system personnel or management to 
change their ways. 

Our decision-making process 
began with the user community and a 
good understanding of the applications 
that needed to be performed. We ex
plored as many options, within our 
budget, as a reasonable time frame per
mitted. Even so, there was an unresolv
able division of opinion as to whether 
we should stay with the proven formula 
of VMS on VAX processors or invest in 
some potentially more productive but 
unproven computer resource. 

With our selection of a Convex 
Cl-XP minisupercomputer, the pro
cessor became as much an experiment 
as a tool. Proof that the experiment was 
successful comes from the usage statis
tics calculated since the computer was 
installed. During the first month, we 
observed a 45 percent use rate, in
dicating little resistance to an alternative 
computing environment. Thereafter, use 
climbed steadily to full capacilty after 
eight months. 

Our satisfaction with the mini
supercomputer experience is best ex
pressed by our plans. We plan to up
grade to the next generation of mini
supercomputer or massively parallel 
machine within the next 12 months. We 
can expect a two- to three-fold im
provement in performance for both 
scalar and vector operations. - Philip E. 
Bourne, Ph.D., is a research scientist in the 
Department of Biochemistry and Molecular 
Biophysics at Columbia University and a 
senior associate of the Howard Hughes 
Medical Institute, New York, New York. 
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VAX 

By Kathleen D. Morse 
and Rodney N. Gamache 

When the VAX ar
chitecture first was 
implemented, the 

Key Synchronization 
Mechanisms In 
The VMS/SMP 
Design. 
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VAX 11/780 CPU consisted of 22 hex boards (16 
x 12 inches each). The power and packaging 
requirements for such a system - large 
cabinets, noisy fans, machine-room cooling
made connecting multiple CPUs a challenge. 
Today, with single board CPUs, technology 
improvements have redirected the multipro
cessing challenge at the software implementers 
to determine the best way to use systems with 
six, eight or even more CPUs. 

The first multiprocessing VAX, the 11/782, 
consisted of two VAX 11/780s connected with 
a multiported memory, the MA780. This 
memory provided two crucial features 
necessary to VMS multiprocessing: common 
memory, shared by both CPUs, and an inter
processor interrupt capability. The other hard
ware feature crucial to VMS is the set of 
interlocked instructions, part of the VAX ar
chitecture and in every VAX. 

The original VMS multiprocessing code 
was asymmetric, matching the asymmetry of 
the first multiprocessing hardware (see Figure). 
Although memory was common to both 
CPUs, nothing else was. Most important, the 
1/0 subsystem was accessible only to the 
primary processor. This asymmetry resulted 
in the following design: 
1. All kernel-mode code executed on the 
primary processor, including 110 requests, 
device interrupt handling, booting, shutdown, 
paging, swapping, etc. 
2. Executive, supervisor and user-mode code 
executed on either CPU. 

This design was elegantly simple, as the 
VAX architecture specifies that all kernel-mode 
exceptions are vectored through a System 
Control Block (SCB); i.e., one or more pages 
of main memory accessed by hardware via the 
System Control Block Base register. By 
creating a different SCB for the secondary pro
cessor, any kernel-mode exception occurring 
on the secondary processor could be folded up 
and given to the primary processor for hand
ling. This design was so simple that a bread
board was implemented in a single weekend, 
although bringing it to product quality with 
integrated error handling, automatic system 
reboot, system shutdown and installation pro
cedures, took another year. 

The system performance for asymmetric 
VAX/VMS varied, based on the characteristics 
of the application workload. Compute-bound 
workloads get the best system use. For exam
ple, building the VMS sources into executable 
binaries required 22 hours elapsed time on a 
single VAX 11/780 but only 12 hours on a VAX 
11/782. Conversely, as expected, 1/0-bound ap
plications receive no performance boost by in
creasing the computational powers of a system. 

The design of the later VAX systems 
removed the hardware asymmetry, limiting the 
VAX 11/782 by the new BI bus and its 
peripherals. The BI architecture provides a 
protocol that allows multiple processors to 
issue device requests and operating system 
software to specify which processors a device 
controller will interrupt. 

The challenge now became, "Could a 
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Secondary Processor Primary Processor 

Key: MA780 - Multiported memory 
UBA - UNIBUS adapter 

MBA - MASSBUS adapter 

mature operating system be modified to 
include symmetric multiprocessing 
while undergoing active development in 
many different areas by more than 100 

software engineers?" 

The Development Of SMP 
A team of five senior VMS software 
engineers, members of Digital's VMS 

Engineering Group, met weekly for 
three months to produce a symmetric 
multiprocessing (SMP) design. They 
consulted with the hardware engineers 
for the VAX 8800, 8300 and other VAX 

systems and with the TOPS-10 and RSX 

operating system designers who had ex
perience in adding multiprocessing 
capabilities to those systems. 

A working design document was 
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SBI - Synchronous backplane interconnect 

developed and updated regularly to 
record the pros and cons of various 
ideas, preserving the rationale for the 
various design decisions. This type 
document is invaluable for re-evaluating 
ideas rejected once, because the evolv
ing design might have solved a technical 
problem that previously prevented an 
idea from being usable. The SMP work
ing design document also would be 
valuable as a guide for future enhance
ments to SMP. 

Critical to SMP was the require
ment for a new type of synchronization 
method throughout the VMS kernel that 
would synchronize multiple processors. 
In a sense, the asymmetric multiprocess
ing (ASMP) VMS design merely had put 
a lock on kernel mode and allowed only 
the primary processor to acquire that 
lock. It would have been possible to use 

VAX 11ns2 system block diagram. 

the same strategy under SMP; i.e., hav
ing a lock on kernel mode but allowing 
any processor to acquire that lock. 

However, the VMS engineers 
believed that such a design wouldn't 
have provided performance much bet
ter than that of ASMP. They had plans 
to provide a high level of parallelism, 
allowing processors to execute different 
portions of the executive at the same 
time. For example, a process adding a 
system-wide logical name should be 
able to execute on one CPU, while 
another CPU handled a device interrupt 
for completion of a disk 1/0 request. 

Synchronization In VMS 
The original VMS Vl.O design used two 
types of synchronization: raising inter
rupt priority level (IPL) and mutexes. 
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The VAX architecture provides 31 IPLs; 
1 through 15 are dedicated for use by 
software, and 16 through 31 are reserved 
for hardware. IPL O isn't really an IPL; 
rather, it's the level at which user, super
visor and executive mode programs 
execute. 

VMS blocked different types of 
system events by raising IPL above the 
level at which that event occurred. For 
example, process rescheduling was done 
via an IPL 3 software interrupt. Code· 
threads that modified a process' context 
always executed at IPL 3 (or higher) to 
prevent a reschedule. Another example 
is the manipulation of device controller 
registers, done at the device's hardware 
interrupt level, thus blocking out less 
important system activity, while the 
time-critical code path was executed. 

The second type of synchronization 
method, mutexes, was used to lock soft
ware constructs, such as global section 
descriptors. Mutexes provided a mech
anism for defining many locks without 
assigning a unique software IPL to each 
one. A mutex was acquired by the 
operating system on behalf of a process 
and was owned by that process. Re
scheduling could occur while a process 
owned a mutex, but process deletion 
couldn't. Deadlocks, where a process of 
higher priority attempted to acquire an 
owned mutex, were avoided by making 
the second lock request put the re
questing process into a wait state. 

In a multiprocessing system, each 
VAX CPU has its own interrupt prior
ity level, independent from that of the 
others. Thus, raising IPL would syn
chronize on a single CPU but not across 
the entire system. Mutexes were not 
viable because they could be used only 
within process context and at low IPLs. 
The SMP team created a new VMS 
mechanism that it named a spinlock. 
Places that VMS previously syn-

DECUS Ofl!ce 
'l2t9 'B-Oston''Post ffil. ' 
}riarlboro, MA 01752 
l\!(617) '480-3f83 t 

ENTER SS7 ON READER CARD 

APRIL 1988 

chronized by raising IPL would have to 
be changed to acquire a spinlock; places 
where VMS lowered IPL now would 
release a spinlock. 

The design for spinlocks included 
some critical concepts: 

2. Each spinlock would be acquired and 
released at a particular IPL that 's 
associated with that spinlock. This 
would block other activities from inter
rupting time-critical code. 

1. The spinlock would have to be 
owned by a CPU, not by a process as 
mutexes are. 

3. CPUs would spin-wait when they 
blocked for a spinlock resource held by 
another CPU, because spinlocks would 
be assigned to time-critical resources 
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that couldn't be locked for long periods 
of time. 

lock detection simple. 
Another debugging aid was built 

into the spinlock design: A part of each 
spinlock data structure was set aside to 
hold the last eight PCs that acquired or 
released each spinlock. These consis
tency checks proved invaluable in deter
mining interactions between different 
components in the VMS kernel, such as 

4. The design of spinlocks must include 
a mechanism for deadlock detection, 
because the debugging of hung systems 
would be too costly during the develop
ment cycle. Therefore, each spinlock was 
assigned a rank. Spinlocks have to be ac
quired in order of rank, making dead-
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memory management and scheduling. 
The actual locking of a spinlock is 

accomplished with an interlocked test
and-set memory operation, the Branch 
on Bit Set and Set Interlocked (BBSSI) 
instruction. The spinlock interlock bit 
is contained in a separate byte within the 
spinlock structure. The unlocking of a 
spinlock is done with the inverse Branch 
on Bit Clear and Clear Interlocked 
(BBCCI) instruction. These interlock 
operations are atomic memory transac
tions for all processors in a VAX 
multiprocessor configuration. Because 
memory is common to all processors, 
the interlocked memory test-and-set 
operations provided a sufficient method 
of extending synchronization to all pro
cessors within a multiprocessor system. 

The SMP design also allows for op
timizing the routines that acquire and 
release spinlocks for systems that are 
single CPUs. On a single CPU system, 
the spinlock acquire and release routines 
never are called; instead, only a move to 
process register (MTPR) instruction is 
executed to raise IPL. System perform
ance of a single CPU has been measured 
as only a tiny percentage different from 
that of VMS V4.x. 

The mutex synchronization method 
still was needed for locks that would be 
held for long periods of time and for 
when IPL had to be lowered. Mutexes 
still would be owned by processes, not 
by CPUs. 

Granularity Of Spinlocks 
And Devicelocks 
One of the aspects of the SMP design 
that would have direct impact on the 
performance of the system was the 
granularity of the spinlocks. A coarser 
granularity (fewer spinlocks) would be 
easier to implement and debug; how
ever, it would provide fewer syn
chronization points with longer block
ing of the processors. A finer granularity 
(more spinlocks) would provide more 
parallelism and shorter blocking times; 
however, it would be more complicated 
to design and implement and would re
quire more synchronization points. 

The SMP team decided that a 
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manageable number of spinlocks for the 
initial design would be no more than 32 
and that the SMP design would provide 
the ability to create a finer granularity 
of locks in future releases, as perform
ance measurements identified time
critical locks. 

As the SMP development evolved, 
it became clear that a finer granularity 
of spinlocks would be easy to imple
ment for the 1/0 subsystem. With multi
ple BI buses possible, it would be possi
ble to have two CPUs handling different 
devices simultaneously. This resulted in 
a new concept for spinlocks: dynamic 
versus static. 

A static spinlock protects resources 
that are common to all VAX/VMS 
systems, and thus are assembled into the 
VMS source code. Dynamic spinlocks 
are used to synchronize device-specific 
code and, therefore, are created at boot 
time, depending on the 1/0 configura
tion of the particular system. 

In other words, the number of 
dynamic spinlocks varies from system 
to system, while the number of static 
spinlocks is consistent across all systems. 
The dynamic spinlocks used to lock 
particular devices were named device
locks by the SMP team to differentiate 
them from the static spinlocks. A 
DEVICELOCK is used wherever device
specific code previously raised IPL to a 
device's IPL to block interrupts. 

Converting To The 
New Synchronization Design 
The first task was to identify each VMS 
resource that was locked by IPLs and 
design an alternate locking mechanism; 
i.e., spinlock, mutex, interlocked queue, 
etc. Scanning the VMS sources for all 
references to the SETIPL, DSBINT 
(disable interrupt), and ENBINT (enable 
interrupt) macros provided an initial list. 
All queues were identified, such as the 
packet queues for various size alloca
tions of non-paged pool (IRP, 110 request 
packet; SRP, small request packet; and 
LRP, large request packet) . 

After all the resources were iden
tified, modifications would be made to 
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The first take was to identify each 
VMS resource that was locked by 
IPLs and design an alternate 
locking mechanism ... 

the VMS sources inserting macros that 
would acquire and release the various 
spinlocks. Macros were used, as they 
could be changed easily at assembly 
time, if the SMP evolution identified 
other enhancements to the spinlock 
design. Modified versions of the acquire 
and release routines could be loaded to 
collect performance statistics or to add 
consistency checks for debugging com
plex problems. The SMP team noted that 
these tools also would be useful for 
customers debugging user-written 
device drivers. 

IPL Usage 
In trying to determine what spinlocks 
were required, the SMP team first ex
amined the IPL usage for synchroniza
tion in VMS. Here's how VMS used the 
various IPLs: 
1. IPL O was used by kernel-mode pro
grams that needed to access data struc
tures readable only in kernel mode, such 
as the MONITOR performance measure
ment utility. 
2. IPL 1 wasn't used. 
3. IPL 2 was used for delivery of asyn
chronous system traps (ASTs) to a pro
cess. Code that had to examine the cur
rent process' structure, namely the pro
cess control block (PCB), executed at or 
above this IPL; the process could not be 
deleted, because process deletion occurs 
via an AST. Page faults ·can be taken at 
IPL 2; thus, code that examined pageable 
data structures had to execute at IPL 2 (or 
lower) to be able to take page faults. The 
allocation of paged pool is one exam
ple; it would have to be protected with 
a mutex. 
4. IPL 3 was used to request a process 
schedule or reschedule event. The 

scheduling code immediately raised to 
IPL SYNCH to perform the necessary 
data structure synchronization. 
5. IPL 4 was used to dispatch 1/0 com
pletion requests that no longer needed 
access to the unit control block (UCB) 
for the device and, therefore, didn't have 
to execute at the IPL of the device. 
6. IPL 5 was used to invoke the system 
debugger, XDELTA, from the console 
terminal. 
7. IPL SYNCH (IPL 7, changed to IPL 8 

in VMS V4.0) was used to synchronize 
most of the VMS data structures, such 
as the memory management database. 
8. IPLs 6, 8, 9, 10 and 11 were the fork 
IPLs. 1/0 completion work was broken 
into two pieces: device handling that 
had to be done at device IPL (20 to 23) 
to correctly lock out other device ac
tivity, and post processing that was less 
time critical and could be done at a 
lower IPL. Fork IPLs were used for the 
second half of the 1/0 completion work. 
9. IPL 14 was used on the ASMP system 
for XDELTA instead of IPL 5. 

10. IPLs 16 through 31 are the ones 
assigned by the VAX architecture to 
hardware. Devices interrupt at IPL 20, 21, 
22 or 23, depending on the particular 
device. Power fail interrupts occur at IPL 
30; thus, some VMS code executes at IPL 
31 to block powerfail interrupts. 

Static Spinlocks 
The next step was to determine the data
bases in VMS and the resources that they 
locked: memory management, schedul
ing, non-paged pool, the 1/0 database, 
the file system, the timer queue, etc. The 
list quickly grew larger than the number 
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of software IPLs available, making it 
clear that a number of spinlocks would 
have the same IPL. 

IPL SYNCH had protected a large 
number of resources and would be a 
good candidate for a finer granularity of 
spinlocks. Where VMS code previously 
had raised IPL to SYNCH, the SMP team 

would have to determine if one or 
multiple spinlocks needed to be 
acquired. 

In summary, IPL SYNCH became 
the following spinlocks: 
1. FILSYS - File system structures 
(such as FCBs and WCBs). 
2. IOLOCK8 or SCS - Fork IPL 8 (in-

GigaTapB'" 
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eluding SCS-related code such as the 
cluster connection manager, lock 
manager, etc., and map registers, 
datapaths and BDTs). 
3. TIMER - Timer queue entries. 
4. MMG - Memory management, PFN 
database, swapper, modified page writer. 
5. JIB - Portions of the job informa
tion block OIB). 

6. SCHED - Process control blocks, 
scheduling database, acquisition/release 
of mutexes. 

Each fork level also had its own 
spinlock: QUEUEAST (for IPL 6), 
IOLOCK8 (for IPL 8), IOLOCK9, 
IOLOCK10 and IOLOCK11. Other IPL 11 
spinlocks were created for non-paged 
pool acquisition and release (POOL) and 
sending messages to mailboxes, such as 
for operator communication (MAILBOX). 

System time was a tricky area that 
took much design. It was implemented 
through a hardware clock spinlock 
(HWCLK) that protected the system time 
quadword and the first timer queue en
try, in addition to the TIMER spinlock 
that protected the timer queue. (This 
queue couldn't be implemented as an in
terlocked queue, because entries only 
can be inserted at the head or tail of an 
interlocked queue, and the timer queue 
is ordered by expiration time.) 

The HWCLK spinlock is unique 
because it's the only static spinlock 
whose IPL is assigned at boot time. This 
is because different VAX processors have 
implemented the hardware clock at dif
ferent IPLs, some at 22, others at 24. 

A few other spinlocks were created, 
as other areas requiring locking were 
identified. Two examples are 
INVALIDATE for translation buffer 
invalidation and EMB for error logging 
buffers. 

1/0 Subsystem Synchronization 
The original VMS 1/0 subsystem design 
used two main concepts for synchroniz
ation: device IPL and fork IPL. The 
device IPL is the level at which the 
device interrupts occur. To synchronize 
access to the device controller registers, 
VMS device driver code raised IPL or ex
ecuted at the device IPL to block out 

DEC PROFESSIONAL 



The Data Analysis Tool You Won't Outgro • 

I f your job demands a 
powerful data analysis tool, 
the SAS® System is your 

solution. The SAS System gives 
you ready-to-use procedures 
for performing every kind of 
analysis-from simple descrip
tive statistics to advanced 
regression, analysis of variance, 
discriminant analysis, cluster
ing, scoring, and more. 

The SAS System reads data 
in any structure from any kind 
of file. You can create new 
variables, modify old ones, com
bine files, detect errors, and 
accumulate totals. Once your 
analysis is complete, you can 
report your results in lists, 
tables, charts, or plots. 

* Computer Intelligence, January 1986. 

Warehouse Inventory Report - 16JAN87 

Quantity Quantity Projected 
on Hand on Order Reorder Date 

123980 10000 THU, FEB 12, 

89450 5000 FR I, FEB 20, 

20110 1000 MON, MAR 30, 

8585 0 TUE, FEB 10, 

360003 15985 500 TUE, FEB 10, 

592853 469120 20000 WED, FEB 18, 

87 

87 

87 

87 

87 

87 

For details, send 
us your name and 
address. Or call a 
Software Sales 
Representative today. 

The SAS System. 
It 's the most 
widely installed 
tool for data 
analysis among 
VMS users* ... 
And more. 

And as your needs grow, 
the SAS System grows with 
you. All the tools you need for 
color graphics, forecasting, 
modeling, ''what if" analysis, 
project management, optimiza
tion, and quality control are 
available in the SAS System. 
You choose the products you 

/Al 
SAS Institute Inc. 
SAS Circle 0 Box 8000 
Cary, NC 27512-8000 
(919) 467-8000 
Fax (919) 469-3737 

need, and enjoy the 
same easy-to-use 
language and 
syntax in each. Plus, 
you can use the 
same software on 
your personal 
computer. 

The SAS System runs on Digital Equipment Corp.'s VAX"' series 
minicomputers and workstations under VMS:"'as well as other main
frames, minicomputers, and personal computers. Rate 

3Q 

40 

5Q 

60 

------- roduct;o 
lots I Re· ------ n Rate 

SAS is the registered trademark of SAS Institute Inc., Cary, NC, USA. 
Copyright Q 1987 by SAS Institute Inc. Printed in the USA. 

~D~D t a I 
™ Cooper~tive 

t Marketmg 
Program 

lested ------~:cted L ---------
Lowest ----- ot Stat . -----

4 Highes;-------~!!ics ---
1 Mean ----- I 

6 

6 

6 

7 

3 

4 

4 

4 Perce;; 
2.5 

6 

8 

9 

10 

3.5 

5.5 

6.5 

7.o 

0 

33 



other device activity. Executing at such 
a high IPL blocks almost all other 
system activity too, so high-IPL code 
must be kept to a minimum for optimal 
system performance. The process of 
forking solved this problem. 

Only a few VAX instructions need 
to be executed at device IPL during 110 

completion. The rest of the code can be 
executed at a much lower IPL, allowing 
time-critical device interrupts to be 
handled for other devices. Forking is the 
process by which a code thread saves a 
small amount of context in a block of 
memory and places that block on a 
queue for further execution at a lower 
IPL. This fork process also provides a 
mechanism for synchronizing with 
other code that executes at the lower 
fork IPL. 

Under SMP, both device IPL and 
fork IPL execution still are needed. 
However, because IPL doesn't provide 
synchronization across CPUs, spinlocks 
would be required. The behavior of the 
VMS device drivers was investigated to 
identify other design requirements. 

Three cases were identified where 
a VMS driver must execute at device IPL: 
1. In its interrupt service routine, when 
completing an 110 request. 
2. In the fork thread raising from its 
fork IPL, to synchronize with the inter
rupt service routine, when initiating an 
110 request. 
3. During a device timeout, to syn
chronize with the interrupt service 
routine. 

From these three cases, it became 
clear that two categories of spinlocks 
would be required: for device and for 
fork levels. The design would have to 
allow acquistion of a device spinlock 
(devicelock) while holding a fork spin
lock (forklock), to provide synchroniza
tion between fork threads and interrupt 
service routines. An interrupt service 
routine usually doesn't need to hold a 
forklock. However, it may have pre
empted a thread holding the forklock, 
or a fork thread may be running in 
parallel on another CPU. Therefore, the 
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Forklocks provide a mechanism for 
the fork dispatcher to implicitly 
acquire the spinlock prior to 
executing the fork thread. 

interrupt routine may not modify any 
field in the VMS I/O subsystem database 
for that device, called the unit control 
block (UCB), that's protected by the 
forklock. If modification of any database 
protected by a lower IPL is necessary, 
the interrupt service routine must fork 
first. 

A devicelock primarily syn
chronizes the access to the device or 
adapter registers. However, it also may 
synchronize some storage in the UCB 
(or some other data structure) for special 
devices. The first action in every inter
rupt service routine must be to acquire 
the appropriate devicelock. Devicelocks 
are dynamic spinlocks created for each 
channel request block (CRB) at boot 
time. By creating a unique spinlock for 
each CRB, VMS can use the multiple 
processors to execute interrupt service 
routines for different controllers in 
parallel. 

Forklocks provide a mechanism for 
the fork dispatcher to acquire implicitly 
the spinlock prior to executing the fork 
thread. This synchronizes fork threads 
and device timeout routines with each 
other. 

Other VMS SMP Changes 
Many other aspects of VMS had to be 
changed to handle the new SMP func
tionality, including: 
1. Booting and startup of secondary 
processors. 
2. Powerfail recovery procedures. 
3. Shutdown and bug check. 
4. XDELTA, the system debugger. 
5. CPU data structures. 
6. Console terminal synchronization 
(device affinity). 
7. VMS executive coding mechanisms 

that locked pageable code in memory 
(also known as poor man's lockdown). 
8. Error logging. 
9. Scheduling and process affinity. 

The list is tantalizing. If you'd like 
more information on SMP, attend a 
DECUS symposium. VMS SMP designers 
will be doing several presentations on 
various aspects of SMP. 

The key to the VMS SMP design is 
the new synchronization primitives; i.e., 
spinlocks. The flexibility of the spinlock 
design will be important in future en
hancements to SMP, as already proved 
in the evolution from static to dynamic 
spinlocks. 

Granularity is an attribute of spin
locks (serialization points) that must be 
factored into the design of any multi
processor system. Each spinlock repre
sents, at most, a single thread of 
execution. 

In other words, each section of code 
protected by a spinlock can be executed 
by only one processor at a time. If two 
processors attempt to access the same 
section of code (critical region), only one 
processor will proceed while the 
other(s) spin wait. The ability to increase 
the number of spinlocks will prove in
valuable in future enhancements to SMP, 
as performance measurements indicate 
ways to improve the current granular
ity of spinlocks. -Kathleen D. Morse and 
Rodney N. Gamache are consulting software 
engineers for Digital Equipment Corporation, 
Nashua, New Hampshire. 
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W hen you've got to 
turn those numbers 
into a presentation, 

turn to the SAS® System. The 
SAS System includes easy-to
use procedures for charts, 
plots, maps, and three-dimen
sional displays. At a glance, 
you can grasp detailed statistics, 
spot relationships among items, 
and trace emerging trends. 
And when your manager wants 
more, the SAS System lets you 
customize your graphs and 
present multiple displays on the 
same page for easy comparison. 
You can produce your graphs 
on terminals, plotters, trans
parencies, or slides. 

The SAS System runs on these 
minicomputers: Digital Equipment Corp. 
VAX"' 8xxx and 11/7xx series under 
VMS:" and MicroVAX II"' under MicroVMS"'; 

You can even use the SAS 
System to analyze your data 
before you present them. We've 
got tools for every kind of 
analysis-from simple descrip
tive statistics to advanced 
regression, analysis of variance, 

discriminant analysis, cluster
ing, scoring, and more. 

And as your needs 
grow, the SAS System 
grows with you. All the 
tools you need for full 
screen data entry, model
ing, forecasting, "what if" 

analysis, project man
agement, optimiza

tion, and quality 
control are 

Prime Computer, Inc. Prime 50 series under PRIMOS<t; and Data General 
Corp. ECLIPSE<t MV series under AOS/VS. The SAS System also runs on 
IBM 370/30xx/43xx and compatible machines under OS, CMS, DOS/VSE, 
SSX, and ICCF; IBM XT/370 and AT/370 under VM/PC; and IBM PC XT 
and PC AT under PC DOS. Not all products are available for all systems. 

SAS is the registered trademark of SAS Institute Inc ., Cary, NC, USA. 
Copyright 0 1986 by SAS Institute Inc. Printed in the USA. 

available in the SAS 
System. You choose 
the products you 
need, and enjoy the 
same easy-to-use lan
guage and syntax in 
each. Whether you 
license one product 
or several, you'll enjoy 
the same high-quality 
software, training, 
documentation, and 

support we've offered for more 
than ten years. 

For details, send us your 
name and address. Or call 
a Software Sales Representa
tive today .. 

The SAS System. It's 
for those who need a 
graphics package today, 
and for those who have 
an eye on tomorrow. 

/Jllf. 
SAS Institute Inc. 
Box 8000 0 SAS Circle 
Cary, NC 27511-8000 
(919) 467-8000 

® Fax (919) 469-3737 
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COMMUNICATIONS 

oly-STAR/240 

By Dav i d B . Miller Poly-STAR/240, from 
Polygon Inc. of St. 

PC-To-VAX 
Communications 
With Polygon's 
Po/y-STAR/240. 
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Louis, Missouri, allows PC-to-VAX com
munications by emulating DEC VT52, VT102, 
VT125, VT220 and VT240 terminals. Also, it 
provides facilities for both text and non-text 
file transfers as well as the following features: 
1. Online help. 
2. Hotkey capability between MS-DOS and 
the STAR program. 
3. Stored program setups for later use. 
4. Windowed-menu or command-line modes. 
5. Host control of emulator. 
6. VT240 ReGIS graphics emulation. 
7. Multiple sessions. 
8. Script files to perform activities 
automatically. 
9. LAT support for network activities. 

Installation And Setup 
For this review, I tested poly-STAR/240 version 
1.1. Hardware requirements include an IBM PC 
XT/AT or compatible with at least 512 KB RAM, 
PC MS-DOS version 2.0 or later, one or more 
serial ports and/or an appropriate network 
card. CGA and EGA monitors are supported. 
An IBM monochrome monitor and adapter 
may be used if graphics aren't important. Ad
ditionally, an UltraPAK board from Tseng 
Laboratories of Newtown, Pennsylvania, 
allowing 132 columns can be installed. Installa
tion required establishing appropriate hard 
drive subdirectories and following the installa
tion menu. 

Communications support includes drivers 
for Hayes and compatible modems, DF03s, 
Scholar modems and DEC's MiniExchange. 

Also, you may define your own modem set
tings. Keyboard support defaults to standard 
U.S. layouts. Other hardware support settings 
primarily refer to monitor-type and keyboard
type determination. PC, PC/AT and enhanced 
PC multiple COM ports can be configured. 
Color mapping setup allows definition of 
background, foreground, border colors, etc. 
Attributes for reverse, blinking and boldface 
characters are established from the emulator 
attributes menu. Hotkey sequences can be 
customized to permit fast exit to DOS and poly

STAR. Poly-STAR needs to know the level of 
help to include and the number of multiple 
sessions allowed at any one time. If you don't 
have network support, a COM port is required 
to handle each session. 

If you're a member of the "deprived of 
hard disk set," installing the program on flop
pies may present a challenge. The installation 
instructions had a definite hard disk tone and 
were unclear about floppy systems; a little ex
perimentation is needed to get it right. You 
may have to forget installing the online help 
and LAT features because of the lack of disk 
space. 

All configuration settings are stored in the 
file STAR.CFG. Although parameters for menu 
colors, display attributes, hotkey sequence and 
keyboard type can be changed as desired, a 
reinstallation must be performed to affect other 
settings. Poly-STAR looks for STAR.CFG upon 
startup, so multiple configuration files must 
have different names and be renamed to 
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HOLD ON, THERE'S MORE 
Your VAX can also automatically docu
ment what it programs. And deliver fully 
integrated production applications in the 
same time it takes an analyst to just write 
design specs. And always produce bug
free code. 

Programming itself is just one of the new 
skills your VAX will acquire when you use 
CorVision to automate the design, coding 
and maintenance of application software. 

NOW WE'LL REALLY 
POUR IT ON 

CorVision from CORTEX Corp. is a fully 
integrated CASE product for the VAX. It 
provides a standardized application life 
cycle environment that seamlessly couples 
a graphics-based application design tool 
with a code generator. 

With CorYision, developers use dia
grams and pictures to describe applica
tions. The code generator automatically 
translates these graphics into error-free, 
fully documented executable code that 
runs on any VAX VMS system. The gen
erated applications are 100% compatible 
with DEC's RMS and Rdb. And they can 
be easily customized with any native VAX 
3GL, or CorYision's own 4GL. 

CorYision dramatically improves pro
grammer productivity-our customers 
report gains of 6:1 and more. It provides a 
standardized methodology for application 
development. It has the power to handle 
large, complex commercial applications. 
All of which translates to one simple 
message: Users get applications that are 
delivered on time, perform as expected, 
and change as their needs change. 

HARD TO BELIEVE? 
If all of this sounds too good to be true, 
we would be pleased to show you how it's 
done. To arrange for a demonstration call 
Cortex, Direct Marketing at (617) 894-7000 
today. We'll bring fresh coffee. 
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poly-STAR/240 INSTALLATION 

Copyright (c) 1987 
Polygon, Inc. 
Version 1.10 

Show Current Installation Parameters. 
Set All Installation Parameters. 

Set Distribution and Destination Drive. 
Select Modem Support. 
Select Language Support. 
Select Hardware Support. 
Select Communication Support. 
Select a Hotkey sequence. 
Modify colors on poly-STAR menus. 
Modify Emulator attributes. 
Select Help Support. 

Load or Store a poly-STAR Configuration. 
Exit without installing poly-STAR software. 

Press [Enter] to go on to Next Menu 

Screen 1:The Installation menu displays a variety of changeable initial parameters. 

STAR.CFG should you need a different 
set of initial parameters. 

Because only one configuration file 
is allowed, poly-STAR permits multiple 
setup files to be defined and stored on 
the disk. Before beginning a session, 
you may wish to invoke a setup created 
during a prior session. Setup files 
govern such items as communications, 
file transfer and printer parameters as 
well as key definition and emulations 
options. Before exiting STAR, the cur
rent setup, if not already saved can be 
stored to disk, making it convenient to 
get started in future sessions with less 
hassle. 

Emulation 
Typing STAR< CR> or STAR/s <setup 
file name> <CR> at the DOS prompt 
gets things going and displays the main 
Activity menu. 

As packaged, poly-STAR comes 
ready to communicate with a VAX 
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through the COMl port and assumes no 
modem. 

As you make choices from Activ
ity menus, poly-STAR uses windows to 
display them. The windowing system 
seemed clumsy to me. For example, to 
connect to my host VAX by modem: 
1. I chose the Dial/Connect menu from 
the main menu. A second window ap
peared on the screen. 
2. I chose "Dial the number shown 
above." I had this set up in a setup file, 
so it was already there; otherwise at that 
point, I would have had to go back and 
load a setup file or enter the phone 
number. 
3. The VAX was dialed. Rather than be
ing dumped into emulation mode, a 
third window was displayed telling me 
to press any key. 
4. I still wasn't in emulation but instead 
back in the Dial/Connect menu. How 
to get out? The only exit choice available 
was, "Exit without taking any action." 
That didn't make sense, but it let me out 

of the current window with no major 
problems. 
5. Still not in emulation, I was returned 
to the Main Activity menu. I moved the 
cursor back up to Terminal Emulation, 
which gave me the familiar almost
blank screen with status line. A couple 
of RETURN keys later and the familiar 
Username: prompt appeared. 

This is too many steps. I found the 
same pattern of slight inconvenience 
surfaced for other activities such as file 
transfer. Some of these steps can be 
eliminated, or mouse support can be in
cluded. Pulling down and clicking is 
easier than repeatedly tapping the cur
sor keys. 

As an alternative to the windowing 
system, a Command Window can be 
displayed where commands that per
form the same functions available 
through the regular windowing system 
can be entered. If you can remember the 
essential commands or can read the 
manual quickly, this method will save 
time. 

Once emulation started, poly-STAR 
performed well. The documentation 
contains tables of keys to help you find 
your way around the PC keyboard. The 
keyboard resembles the VT220 in regard 
to physical key placement. This means 
that two keys identically labeled be
tween the two keyboards (e.g., Fl) can't 
perform the same function. VT220 users 
may be thrilled, PC keyboard users may 
find it confusing. 

If Polygon's keyboard layout 
doesn't suit your needs, the program 
KTEDIT, supplied with the distribution, 
can be used to redefine it. All keys, ex-

poly-ffAR 
PolygoUJ\Inc. 
1024 Executive Pkwy; 
St. Louis, MO 6Jl41 
(314) 576-7709 
Price>t$;i99 
Hard'*are: IBM PC .XT/AT or cdmpatible 
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Most sales order management 
systems promise a great fit. 

If you happen to wear their size. 
In sales order management, "great fit" means doing the 
job the way you do business - using your unique order 
types and your way of processing them. It also means 
adapting to your changing needs. And it means doing all 
of this without the time or cost of custom program 
development. 

If you have unique requirements for export orders, 
consignment orders - any kind of order - Cardinal 
can automate them quickly and easily at a fraction of 
the cost of custom software development. No one else 

can offer you this combination of exact fit and easy 
adaptability. 

The secret: the Cardinal Configurator, an exclusive 
architecture that lets you specify, in detail, an unlimited 
number of order types and how each is processed. As 
your needs change, your systems can change with them 
- without programming. 

So why settle for an inflexible order management 
system? Or spend a fortune on custom software devel
opment? Call Cardinal. And get the best of both worlds. 
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& t'"'V"1r~inr"'tl ~,.....~,..... l"''"'r~ 
.. """'-Al '-All l'-..AI \...A\...Al'-A """'-'' t"J 

75 Second Avenue, Needham, MA 02194 • (617) 449-0066 
Distributors: Los Angeles (714-554-1551) • Sydney (2-436-4022) 

INTEGRATED SOFTWARE FOR: ORDER MANAGEMENT • PURCHASING • INVENTORY 
• RECEIVABLES • PAYABLES • GENERAL LEDGER 



,.. .., 
poly-STAR/240 

r-- Main Menu Copyright (c) 1987, Polygon , Inc. 
Version : 1.10 SN: 07164A-02074 

Activities for the Current Session: 
• Terminal Emulation 
• Session Setup r- Current Session Info 
• Error-Free File Transfer 
• Become File Server (Host) Session Name: DEFAULT 
• Streaming File Transfer Port: COM1 
• Commands from Command Window Setup Name: STANDARD 
• Execute a Script 
• Dial/Connect 
• Hangup/Disconnect 
• Answer/Accept Connection 

Session Control Activities: r- Menu Function Keys 
• Create a New Session 
• Switch Sessions F2 Display Help Text 
• Release a Session RETURN Select an Activity 

UP ARROW Move Cursor UP 
Program Exit Options: DOWN ARROW Move Cursor Down 

• Exit Retaining All Sessions HOME Move Cursor to Top 
• Exit Releasing All Sessions END Move Cursor to End 

.... ..... 
Screen 2: In Window mode, all activities take place f rom the Main menu, or Activity menu as Polygon refers to it. 

cept SHIFT, CTRL, ALT and CAPS LOCK, 
can be redefined. Keys can be defined to 
represent single or multiple keystroke 
combinations. Key definition files then 
are saved to the disk. Before STAR uses 
the file, it must be renamed to the file 
designation recognized by the program. 
For example, the standard English key
board initially is called ST_ENGUS.KBD. 

A few display differences also ex
ist. In regard to text, STAR will use color 

ion 

g Laboratf!ies Inc. 
_;,heasantti:R.ftn Newtown <SonunonsY 
town, PA~ 18940 

(215) 968~0502 
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to indicate certain combinations of at
tributes such as bold, underline and 
blinking characters. Rather than jump 
and smooth scrolling, STAR provides 
fast and slow jump scroll. User-defined 
characters must be viewed in text and 
graphics mode rather than text mode 
only. Double-high and double-wide 
characters are displayed as normal 
characters with one space after and one 
blank line below. 

In regard to graphics, images may 
not appear exactly the same between a 
VT240 and a PC. Images won't scroll off 
the screen. Normally, oversized text cells 
are filled with the background color, but 
may sometimes be filled with the fore
ground color in that row if the leftmost 
pixel is on. ReGIS error reports and 
Tektronix emulation aren't supported by 
STAR. Other features not supported in
clude the ReGIS Polygon fill command, 
color graphics printing or the expan
sion, and compression or rotation of 
printed output. 

Because an entire VT240 graphics 
screen won't fit on a PC screen, poly-

STAR provides key combinations to shift 
the display to different sides and/or 
quarters. For example, ALT-F8 in text 
mode shifts the PC screen between col
umn 1 to 80 display and column 53 to 
132 display. More options are provided 
in Graphics mode, allowing for screen 
shifting to top and bottom, left and right 
or up and down, and left and right 
shifting. 

File Transfer 
Streaming file transfer requires logging 
onto the host; opening an empty file; 
choosing the direction, either Transmit 
or Capture; entering an appropriate file 
name and beginning the action. Again, 
I feel there are some intermediate key
strokes such as exiting the transfer 
menus to start the transfer that could be 
eliminated. But overall, the transfers 
went smoothly. 

To transfer non-text files, Polygon's 
HST program, which responds to STAR 
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Commands are available to 
support looping, decision making 
and subroutine-like calls, and 
specialized commands that check 
for character strings on the 
currently displayed screen ... 

corrections to errors in the documentation. 
Supplied appendixes include an ex

tensive troubleshooting list and tech
nical notes describing procedures for us
ing attached printers, requirements for 
printing DEC-line drawing characters 
and miscellaneous information on 
modems, keyboards, etc. Another ap
pendix describes differences between 
VT220/240 terminals and the emulation. 
Last, Polygon-specific escape sequences 
are listed. transfer commands, must be installed 

and activated on the host machine. This 
also went smoothly. It would be nice 
though, to include some support for 
XMODEM and KERMIT protocols, 
because they're so widely used. 
Granted, there are a lot of KERMITs out 
there, but settling on a standard format, 
shipping it with the software and mak
ing it a part of the program would be 
a nice touch. 

Script Files 
To avoid repeating commands, Polygon 
supplies a programming capability to 
create script files. These may be executed 
to perform such tasks as logging onto 
a host computer or performing unat
tended operations such as file transfers. 

Commands are available to support 
looping, decision making and sub
routine- like calls, and specialized com
mands that check for character strings 
on the currently displayed screen, net
work connections, create log files, con
nect, dial, etc. Script files also may be 
nested. The VAXLOG.SCR script file 
distributed with the software is shown 
in Program 1. 

LAT Support 
With LAT support and an Etherlink 
board from 3Com of Santa Clara, 
California, or DECNET-DOS and ap
propriate Ethernet board, the network 
world opens up. Poly-STAR allows you 
to connect to any available service us
ing the same menu as dialup connection. 

Poly-STAR listens to the Ethernet 
line and builds up a directory of services 
to which you can connect. One discon
certing feature is that nodes and services 
are displayed on a menu whether they 
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are available or not. I knew that two out 
of three nodes on my network weren't 
available, but the LAT option displayed 
them as possible connections anyway. I 
tried to connect to them from poly
STAR's command window but didn't get 
the bad news until trying to log on. An 
update of the available services 1would 
help. 

With all things being equal, if a node 
is available, LAT support works fine and 
I experienced no problems with it. 

Documentation 
The D-ring-bound documentation is 
written clearly, although it pays to look 
for and read any Readme files on the 
distribution, because they contain some 

For new users, a helpful glossary of 
STAR program and general communica
tions terms is included. 

The user interface could use some 
streamlining and XMODEM and/or KER

MIT support should be included, and 
perhaps PC disk-on-a-VAX capability, 
but poly-STAR performed well in regard 
to emulation, file transfer and network 
support. If you're shopping for VT ter
minal emulators, poly-STAR deserves a 
second look. -David B. Miller is associate 
director of computer services at Beaver Col
lege in Glenside, Pennsylvania. 
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SET SCRIPT AUTO /• Remove these two commands to see the •/ 
LOG SCREEN OFF /• scr i pt commands as they are executed !I 
UPDATE COMMAND DISPLAY ONLY /• d i splay the command wi ndow on ly •/ 
FOR 3 /• make 3 attempts to log on •/ 

SEND "-M" /• send 1 carr i age return •/ 
IF RECEIVE "Use rname : " THEN NEXT AFTER O: O : 20 DO RETRY 

DISPLAY "Username : " 
/• wa i t 20 seconds for the Username prompt •/ 

SEND INPUT() /•type log i n name • / 
SEND "-M" /• send carriage return after name •/ 
IF RECEIVE "Password : " THEN NEXT AFTER 0 :0:20 DO RETRY 

DISPLAY "Password : " 
/• wa i t 20 seconds fo r the Password prompt •/ 

SEND INVINPUT() /• type i nvis i b le password •/ 
SEND "-M" /• send carr i age retur n after password •/ 
IF RECEIVE "$$" THEN LEAD AFTER 0 : 0 : 20 DO RETRY 

RETRY: 
/• wa i t 20 seconds for the DCL prompt •/ 

ENDFOR 
DISPLAY "LOGIN FAILED" /• display on screen •/ 
DISPLAY "PRESS [RETURN] TO CONTIM.JE" 
DISPLAY INPUT() 
RELEASE ALL SESSIONS 
BYE 
LEAD: DISPLAY "LOGIN COMPLETED" 
EXIT 
B> 

/• ex i t program •/ 

/• ex i t scr i pt •/ 

V AXLOG.SCR - Login script for a VAX/VMS host computer. 
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There's a new player in town. 

So cut the DEC~ 
Sorbus~ the nation's leading independent computer service company, has 
spent the past 12 months putting together the manpower, the parts, and 
the systems to maintain your DEC equipment. 

Weve never been more ready. And neither have you. 
We can take care of everything-from your PDP-llXX, to your VAX 

nnxx, to your MicroVAX I or II. And most any peripheral you can name, 
whether it's attached to a DEC host or not. 

You'll get guaranteed 4-hour response time. Diagnostics. Assured 
parts availability through the companies of Bell Atlantic Customer Services, 
Inc. An 11-hour service day. And Field Engineers trained on your entire 
system, not just on bits and pieres. 

In other wonls, you'll get what you'd pay DEC a premium for-and 
more-at our standard service rate. 

Because, frankly, we don't even have a premium service rate. 
Just premium service. 
Just Sorbus service. The kind that's earned us the Nmnber One slot 

inDatamaJion and Computer Decisions reader surveys for eight and eleven 
years nmnmg. 

Were ready. So cut the DEC. call 1-800-FOR-INFO. 

Smbasisaseniremllk~Smbas Inc. 

DECisatademark~F.quipmentCeiqoatim. 
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LAY BALL! 
By John Bredesen Departmental com

puting and its dis
tributed data require

and Randall Newcomb 

Task-To-Task 
Communications 
Between Processes 
On The Same Or 
Different Nodes Is 
Under The Guidance 
Of The 'Umpires.' 
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ments increase the need for program-to
program communication between multiple 
network nodes. Unfortunately, it can be dif
ficult finding programmers who have experi
ence in DECNET programming. Also, there's 
a lot of maintenance and performance over
head for each application. This article will 
discuss the consequences of one solution to 
this problem: a message bus system, called 
BALLGAME, that has a simple programming 
interface. 

Functional Software, of Minneapolis, 
Minnesota, has three clients, each with sub
stantially different hardware and applications, 
but with similar DECNET communications 
problems. 

Client A markets and supports systems 
for optimized data storage and retrieval. Its ap
plication is written in MACR0-11 and runs on 
PDP-lls running RSX-llM +. It uses a non-RMS 
indexed file system layered on top of FILES-11. 
Each system supports approximately 70 users. 
When the number of users increases beyond 
70, the system is configured to run on a small 
DECNET network (fewer than 10 nodes). 

Client B has a very large, diversified 
manufacturing company with a sophisticate9 
engineering information service organization 
that uses several large VAXCLUSTERs, a Local 
Area VAXCLUSTER and dozens of depart
mental MICROVAXs. All systems run VMS and 
DECNET with Rdb as the database system, and 
all databases reside on one of the central 
VAXCLUSTERs. 

Client C is a manufacturer of durable 
goods. It uses a combination of PDP-lls and 

VAXs running RSX-llM+ and VMS. Its appli-

cations, written in FORIRAN, are used to track 
work-in-progress (WIP) in one of the 
manufacturing facilities. Each PDP supports 
approximately 40 users. The VAXs have a small 
number of users and are used to generate hard
copy reports. 

A Common Proble 
Before the development of BALLGAME, all 
clients wrote DECNET-specific code into ap
plications. Most of the DECNET code was for 
file access. With the advent of distributed pro
cessing, each client found a need to have pro
grams running on one system pass informa
tion to programs running on another system. 

In client A's network, the data on each 
system in the network had to be identical; any 
data entered into one system had to be pro
pagated to the other systems. The client needed 
a way to perform this information exchange 
in real time and with minimal changes to the 
existing single-system code. One approach 
was to implement a master/slave system; i.e., 
it would have different distributions for net
worked and single-processor systems, an ex
pensive prospect in terms of support. A sim
ple intertask communications system to coor
dinate data on the various nodes in a peer-to
peer implem~ntation would provide a more 
supportable and cost effective solution. 

Client B used Rdb to access databases on 
the central cluster. This, however, had the 
disadvantage of requiring a DECNET link for 
each process. Because management was com
mitted to the concept of distributed process
ing, the number of applications requiring data 
access across the network was going to in
crease; network saturation was inevitable us-
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Best Becomes Better 
With WordPerfect® 4.2 

WordPerfect's new version 4.2 
for VAX/VMS provides ver

satility and word processing 
independence. Streamlined for 
speed, WordPerfect delivers 
more power than ever. 

Feature-laden 
Now VAX users can have all the 

features which have taken the 
IBM PC world by storm. Version 
4.2 for the VAX contains the well 
known typing, editing, and 
printing features so popular on 
the version for IBM PCs. Powerful 
capabilities include Document 
Comments and Summary, Parallel 
and Newspaper-style Columns, 
Table of Authorities, Line Num
bering, Sort, a 10,000-headword 
Thesaurus, and an Auto-hyphena
tion Dictionary. With WordPer
fect, you can edit multiple 
documents, edit and print in 
Reveal Codes, preview a docu
ment before printing, and adjust 
the horizontal and vertical limits 
of any screen. 

Transf errable 
Now you can select hardware 

without the burden of software 
concerns. WordPerfect files 
created on the VAX system are 
fully compatible with versions of 
WordPerfect on any other 
machine- no conversion pro
gram is needed. If you wish to 
convert files from other word 
processing formats, WordPerfect 
supports DX/DCA conversion 
programs. 

Integrated 
WordPerfect now integrates 

with DEC's ALL-IN-1, enabling you 
to replace WPS Plus or other 
editors within ALL-IN-L WordPer
fect documents can be mailed 
and handled in the same manner 
as WPS Plus or EDT documents. 
Integration of WordPerfect with 
ALL-IN-1 requires that the ALL-IN-
1 image be relinked -a standard 
procedure for integrating pro
ducts into ALL-IN-L This integra
tion occurs at the DSAB (Data Set 
Access Block) level. Products 
which are not hnked as part of 
the ALL-IN-1 image are not truly 
integrated. 

For the VAX 8350 and smaller 
systems, the integration option is 
$500. The options for VAX 8500 
and larger systems costs $1000. 

Multi-lingual 
With a worldwide reputation 

for product quality and support, 
WordPerfect Corporation has 
responded to meet international 
needs. For example, WordPerfect 
4.2 is now available in English, 
Danish, Dutch, Finnish, French, 
German, Icelandic, Norwegian, 
Spanish, and Swedish. 

Superlative 
WordPerfect Corporation 

continues to improve product 
speed and productivity. With a 
40% increase in speed over 
version 4.08, WordPerfect 4.2 is 
the fastest word processor availa
ble for VAX/VMS. 

See for yourself. Try an evalua
tion copy on your system for the 
cost of media and handling. For 
more information, contact your 
local VAX Reseller or WordPerfect 
Corporation. 

WordPerfect Corporation 
288 West Center Street 
Orem, Utah 84057 
(801) 227-5500 

WordPerfect is a registered trademark of 
WordPerfect Corporation. VA.Y. ALL-IN-1, WPS 
Plus, and EDT are trademarks or registered 
trademarks of their respective holders. 

ENTER 170 ON READER CARD 

WordPerfect 
CORPORATION 

VAX/VMS VAX/VMS VAX/VMS VAX/VMS VAX/VMS 



ing this approach. Also, with as many 
as 100 users concurrently accessing a 
database, the Rdb code, with its many 
checks for locks and errors, was com
plex to write and support. Finding con
tractors and consultants with the 
necessary Rdb experience was difficult. 

Client B's central cluster also had 
special accounts, some with proxy ac-
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BALLGAME ACP 

Link 

Link 

n 

Link 

BALL
GAME 
ACP 

NODE C 

Network communication between the Umpires. 

cess, specifically for network access to 
the database. Therefore, all database ac
tivity appeared to be coming from one 
user account. The proxy accounts had 
the potential to compromise security 
and made it difficult to track who was 
accessing and modifying data in the 
databases. The concept of user programs 
communicating via a simple intertask 
communications system with database 
servers would minimize the number of 
network links and tighten database 

security by allowing individual 
accountability. 

Client C used the PDP-lls for data 
input. The VAXs used data received 
every half-hour from the PDPs to 
generate reports. The PDP application 
was very 110 bound. Because of POOL 
limitations, each of the 40 users ran a 
copy of the input program which 
opened, wrote to and then closed the 
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BALLGAME is derived from the 
concept of messages being pitched and 
caught by programs. Play between 
these programs is under the 
guidance of the umpires. 

data collection files for each transaction. 
They planned to migrate the data input 
program to also run on the VAXs. They 
required an operating system-independent 
task-to-task communications facility. 

BALLGAME Overview 
Each client's application software re
quired a message bus to allow tasks on 
different nodes to communicate. This 
facility needed to be callable from 
programs written in MACR0-11 , 
MACR0-32 , FORTRAN, BASIC or 

PASCAL, because the clients all wanted 
to do additional application develop
ment using the message bus facility. 

BALLGAME was developed by each 
client as a general-purpose message bus 
to allow a task, or process in VMS ter
minology, to communicate with a task 
on any node in the network, including 
the same node as the caller. The name 
BALLGAME is derived from the concept 
of messages being pitched and caught by 
programs. Play between these programs 
is under the guidance of the umpires. The 

programmer has the option of making 
synchronous or asynchronous calls to 
BALLGAME. 

Each client wrote a unique version 
of BALLGAME to optimize performance 
and supportability for his hardware 
and/or software environments. Though 
the implementations of BALLGAME are 
different, the basic concepts and benefits 
have been similar for all clients. We will 
focus on the RSX version in this article. 
For a discussion of a VMS approach to 
developing a message bus, read Glen 
Macko's article titled "Developing a 
Message Bus for Integrating VMS 
High-Speed Task-to-Task Communica
tions'' in the 1986 Proceedings of the Digital 
Equipment Computer Users Society 
(DEC US) . 

How BALLGAME Works 
The basic concept of BALLGAME is that 
rather than having tasks on different 
nodes talk directly to each other, the task 

SHIFT YOUR MICROVAX 
INTO 

HIGH GEAR 
WITH 

MSCP RAM DISK 

Unlock 
Programmer 
Proauctivity 

Available in 

16MB, 48MB, 

or BOMB for 

all DEC Q-Bus 

computers. 

Ideal for disk 

intensive 

applications. 

ELIMINATES ROTATIONAL LATENCY 
and SEEK TIMES BATIERY BACKUP 

OPTION AVAILABLE 

SEE FIRST TECHNOLOGY INC. 
3255-7 Scott Blvd. Suite 103 Telephone (408) 748-7717 
Santa Clara CA 95054-3013 Facsimile (408) 748-7621 
*VAX. MSCP are trade marks of DIGITAL EQUIPM ENT CORPORATION 
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With System 1032 
Application Facility 

System 1032/ AF automatically generates most of 
your application code from menu selections. Yet 
you can add custom procedures wherever you 
need something special. 

CompuServe 
Data Technologies 
Tel: (617) 661-9440 
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LOA ZZ:/PAR=GEN/HIGH 
CON ONL ZZA,ZZ: 
INS BALLGAME 
ENA ZZ:/ACP=BALLGAME 

! Loads the device driver 
! Adds it into the configuration 
! Installs the ACP 
! Enables the driver 

listhead, referred to as RLBLHD. 

The driver is loaded into the system using MCR commands. 

These are outstanding 110 requests 
from the application programs. When 
the driver passes a request to the ACP, 
the 110 packet is placed on the receive 
queue listhead. These are new requests 
to the ACP. When the ACP is activated 
by the executive, it checks the receive 
queue for new requests. If any are found, 
it processes them according to the as
sociated function code. Table 1 contains 
a list of the modules in the ACP, along 
with a brief functional description for 
those who wish to write their own ver
sion of BALLGAME. The "Guide to 
Writing an I/O Driver" in the RSX 
documentation set it may help explain 
these actions. 

sends the message to an intermediate 
program known as the UMPIRE. The 
UMPIRE talks to the UMPIRE on the 
other node, and then the receiving 
UMPIRE forwards the message to the 
target task. 

This means that regardless of the 
number of tasks communicating with 
each other, only one network link is 
required between any two nodes, be
cause network communication is only 
between the UMPIRES as shown in 
Figure 1. 

The RSX flavor of BALLGAME is 
implemented via the QIO executive 
directive and BALLGAME, an ancillary 
control program (ACP) that functions as 
the UMPIRE. The ACP talks with its 
counterparts on other nodes with 
DECNET. RSX BALLGAME consists of 
the application, the driver and the an
cillary control program (ACP). 

In RSX the application issues a QIO 
executive directive to read or write 
messages to the network using the 
logical unit number (LUN) of the 
BALLGAME device. The parameter list of 
the QIO contains the node and target 
task. These calls are passed to the driver. 

T he driver relocates the buffer ad
dresses from the application's virtual 
address space (16 bits), to physical 
addresses (22 bits). Then, it passes the 
request to the ACP by placing the re
quest in the receive queue listhead of the 
ACP. T he driver activates the ACP if it's 
stopped or not executing. The driver is 
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loaded into the system using the com
mands found in Figure 2. 

The ACP 
The ACP has three queue listheads that 
represent work left by the driver for the 
ACP to perform: the receive queue 
listhead; the write (WLB) listhead, re
ferred to as WLBLHD; and the read (RLB) 

Development Methods 
The most fundamental change in pro
gram development since BALLGAME's 
inception has been the server/client con-

SERVER 

SRVAST 
SRVCLN 
SRVCLR 

SRVCON 

SRVDAT 
SRVDMO 
SRVDON 

SRVERR 
SRVINI 
SRVMOU 
SRVPCF 

SRVREC 
SRVRLB 
SRVSND 
SRVWLB 

ACTION 

Main module. Dequeues packets from the 
drivet Calls other routines based on the func.
tion code. 
AST to receive network control messages. 
Processes IO.CLN requests. 
Called by SRVAST to process network control 
messages. 
Confirms a message when read by a local 
task. 
Data structure$ for entire program. 
Processes 10. OMO requests. 
Completes an 1/0 request. Decrements data 
structures, call $IOIFIN, etc. 
Prints status messages on console. 
Initialization r9utine called at program start. 
Processes JO.MOU request. 
Called by SRVCON to issue a message to con
firm a pitch locally. 
AST called when network read completes. 
Processes 10.RLB requests. 
AST called when network write completes. 
Processes 10.WLB reqtlests. 

A list of the modules in the ACP along with a brief functional description of 
how to write your own version of BALL GAME. 
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cept. The user program, referred to as 
the client, controls the user interface and 
talks to a server program that services 
the client's request and performs the re
quested task. Many clients can talk to 
one or more servers, and servers can talk 
to other servers. These applications can 
be thought of as being made up of two 
or more distinct parts operating in har
mony. The client program can be do
ing something, such as displaying a 
form on a screen, while the server pro
gram is satisfying the client's database 
request. This rudimentary form of 
parallel processing may be effective in 
making the application appear faster. 

With all the database-specific code 
located in the server, a non-database 
programmer can write the client code 
with database access provided through 
subroutine calls. A database program
mer writes the server program and the 
subroutines that are used in the client 
program. In the event of a change in the 

structure of a database, the required code 
changes are isolated to the server. The 
client code doesn't need be changed as 
long as the subroutine interface is stable. 

Because access to a resource occurs 
through a single server, the code in that 
server may be simpler to write, because 
many of the checks for resource locks 
are no longer necessary. Under some 
circumstances, such as fault tolerance re
quirements, this lock checking is left in 
to allow servers on separate nodes of a 
cluster to operate simultaneously. 

In addition to the possibility of 
having more than one server running at 
a time, a decision needs to made regard
ing how quickly requests must be 
handled. A single-threaded server will 
process one request completely before 
servicing the next. The multithreaded 
server, on the other hand, processes 
many requests concurrently. 

Single-threaded servers are the 
easiest to write and are best used when 

the requests can be satisfied quickly. 
Requests can queue up, so you must be 
careful to ensure that the requests can 
be handled in a timely fashion. Because 
most single-threaded servers function 
similarly, much of the code can be re
used in future servers. All of the RSX 

client's servers are single threaded as are 
the majority of the VMS client's servers. 

Multithreaded servers are more 
complicated because of the requirement 
of processing several requests simultane
ously. These servers are used to process 
requests that may take longer to fulfill. 
They usually require the server to wait 
for an outside event such as communica
tion with a foreign computer system or 
database requests that are large or 
complex. 

By using BALLGAME asyn
chronously, you can increase the 
throughput of the server by servicing 
multiple requests simultaneously, even 
though the time to complete each re-

WORKHORSE. 
The De Rex S-3000 II: A heavy duty page printer without peers. 

Unlock 
M.I.S. 

Fast, quiet, reliable and cost 
effective, the S-3000 has been 
designed specifically as a high
volume printer. And it is 
thoroughly backed by the 
expertise, technical support 
and nationwide service of 
De Rex. 

• 30 pgs. per min./ Up to 
150,000 per month 

• Less than 55 OBA 
• Vector and Raster Graphics 
• High resolution: 300x300 DPI 

•Bar codes 
• Dual input feeders/High 

capacity (2500 sheet) 
• Remote or local attachment 
• Compatible with IBM 

(including channel attach) 
DEC, H-P, Prime, UNISYS 
and most other popular 
computers 

• Forms overlay-up to six 
forms 

• Versatile output: up to 32 
character sets 

For heavier output, the S-6000-
11 is another De Rex field
proven, high speed, reliable 
printer. At 75 pages per minute, 
with both portrait and 
landscape orientations, it 
provides great versatility of 
output at higher speeds. 

ELECTRONIC PRINTER SPECIALISTS 

7716 Wiles Road 
Coral Springs, Florida 33067 
305/753-0840 • 800/245-7282 
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With System 1032 
Application Facility 

One keystroke builds a standard applILtition 
from any System 1032 database you indicate. 
You then extend this prototype in to a full
fledged system by filling in specification menus. 
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Subroutines Are Shareable With BALLGAME 

BALLGAME allows subroutines to be shared by many applications on different nodes in the network. This reduces code maintenance 
by allowing these subroutines to be modified without relinking the applications themselves. The following example will make things 
more clear. 

Assume that there's a routine that does some long, complex calculation on a large quantity of data based on two parameters that 
are passed to it. 

cAtt CALc (A, a q 
PRINT A;;'*";B;"= ";C 

SUBROtrrINE CA~b ( x. Y. Z} 

iahg com.Plex t:aich1a~on p6~;1b1y using rginO'te aata 6.:1~ \ --

z ,;P i:estllt 

RE'ttJRN 

If this routine is needed by other systems and the developer has any interest in writing maintainable code, this subroutine CALC will 
be in a separate file and will be linked with the main program. Other applications that require this function link in CALC. Now sup
pose CALC needs to be changed because of either a bug or enhancement request. To get the benefits of this change, the developer 
must relink all applications and redistribute them to all machines. The developer could place the routine into a shareable image to 
remove the relink requirement, but it still must be redistributed to all nodes. 

However, if CALC were part of a server on a central node, the change could be made and the new code distributed to one location, 
and all applications immediately would see the change. The application programs might access this routine as follows: 

on the client node .. . 

CALL CALC (A, fl, q 
PR~f A;"*~':fl;" <io1.fi;C , 

S®.ROU:flN.E C}!;F (X ... ~ .• Z) 
l R64tine to load 'x, y; aild z into msgblk a!6hg wi~h 'instrilctloi{ 
CALL MSG~OAD ("CALC': X, Y, Z, MSGBLK,. MSGS,1~ 

PJTiDH ("OTHEll.::1', "CALCL PRQCESS", MS~Jltik, MSGSIZ) 
CATCH ("OTHER:;'', "CALC_PROCEss·: MSGBLK, MSGSJZ) 

I Ro'U~ine to unlo~d x.y,:;?nd z from msgblk . ,,.
1 

in 

CALL MSG_ UNLOAD (command, x . Y, z. MSGBLK. MSGStZ) 
RETURN 

and on the server node .. . 

C(l.1'QH ("GALLER!1'', "CLIBNT'', M~G.BLK, MSGSIZ) 
t .Routine to unload x, y, and z from msgblk 
CALL MSG}T'UNl.?~D (c~:ynmand, IN1}~2. OUT. MSGl3Lk, J):1SGSl2;/. 
fF comma/id = "i::ALC".fHEN ·' " ' '' 

CALL CAtC(lNI, lN2, OUT) 

.etse ·''' 

ENI:f.11? hi 
1 

\ . ;.o 

! Routine to load x, y, and z into msgblk along with instruction 
CAf+ M$~~0A!> \Fo~and, !!;ll. rN~I OUT1J"1SGBLK, MS~SIZ) 
PITCH ("CALt:ElR:;'~ "ctffiNr~ MSGSLK. MSGSIZ) ! se*1J rtply back' 

S't.IBROUTl~E. C.ALC(R 

ldn:g tom.ple.x cfakulatfon on (R, S) using LOCAL i,Jata fWis ... 

T = result 
RE~ 

Not only does this have maintenance benefits, but there may be some performance gains. The server can run on a faster machine, 
such as a VAX 8800, while the client runs on a PDP-11/23 . Also, the server can buffer some of the data, reducing disk 1/0 for subsequent 
calls. The server will keep the files open all the time to avoid the overhead incurred there. Results can be cached and only recalculated 
when the input changes. 
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quest remains constant. It's essentially 
the same approach that RSX takes 
toward 1/0. Each request is assigned a 
context that's maintained from the time 
the request arrives (usually from an 
asynchronous CATCH) until the time the 
result is PITCHed back to the client. The 
server will spend no time waiting if re
quests are queued up from clients. The 
multithreaded design also implies that 
the server mostly will be AST (event) 
driven, which makes for interesting 
debugging sessions. 

Security 
By using a server to access a resource, 
such as a database, access can be con
trolled and logged if desired. Access to 
the resource can be denied to anyone ex
cept the server itself The server then can 
log the information it receives from 
BALLGAME (node, task name, etc.) about 
the client it's talking to. Thus, all or part 
of the activity on the database can be 

With a message bus at their disposal, 
developers have greater flexibility 
with the design and implementation 
of an application. 

logged. For example, all changes to the 
salary field of an employee database are 
logged. The server can restrict further 
activity, so that the change can occur 
only during normal business hours and 
when requested by a task BRUNO on 
node DOLLAR. 

With a message bus at their dis
posal, developers have greater flexibil
ity with the design and implementation 
of an application. Form (client) and 
function (server) are separated and may 
be assigned to different developers. As 

long as the message format and content 
are defined clearly, each group can write, 
test, and debug their sections in
dependently. Bugs in the server may be 
fixed without changing the client and 
vice versa. -John Bredesen is an analyst 
with 3M Company, St. Paul, Minnesota, and 
Randall Newcomb is an independent consul
tant with Functional Software Inc., also in 
St. Paul. 
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•Over 4GB rescued to date 
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With System 1032 
Application Facility 

System 1032/ AF integrates everything on your 
VAX: VMS services, 4GL, existing 3GL modules. 
Integrate at the menu level or invisibly weave 
everything together inside an application. 
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B.y Lauren ce F. 

Utilities To Read And 
Write IBM Tapes 
With Your PDP-11 
RSTS/E System. 

* 
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BM TAPES 
UNDER RSTS/E 

I k . Have you ever wished that you 
KO 0 . 1 n could exchange IBM EBCDIC-for-

matted magnetic tapes with your PDP-11 
RSTS/E system? We've been using the two util
ities described here for five years, and they 
allow you either to read or write IBM un
labelled tapes, whether EBCDIC or ASCII, with 
no additional hardware or software. 

The programs are coded in BASIC PLUS 
but can be compiled easily under BP2, if ad
ditional speed or very large tape block sizes 
are required. Each is a free-standing utility, and 
both use the same conversion function for 
EBCDIC to ASCII or the reverse. This function 
may be lifted and used in any other applica
tion requiring this type of data format 
conversion. 

Use IBMWRT (see Program 1) to write 
tapes and IBMRD (see Program 2) to read 
them. Tapes for either can be 800 or 1600 bpi, 
IBM unlabelled format, and fixed tape block 
size (the tape's block size must be an even 
multiple of the logical record size). The max
imum logical records per tape block when 
writing is 300, and there's a maximum tape 
block size; it can't be determined easily but 
must be decreased if a maximum memory er
ror occurs when trying to write a tape. There 
usually aren't problems if tape block size is 
kept below 10,000-12,000 bytes. But, if larger 
block size is required, change CVT$$( ... func
tions to EDIT$( ... functions, and compile the 
utilities under BP2. 

When using IBMWRT, specify both the 
tape block size to use and the logical record 

size of the data records in the disk file being 
transferred. Data records are padded or trun
cated to this length before being written to 
tape. The logical record size can't be larger than 
the tape block size, and the tape's block size 
must be an even multiple (greater than or equal 
to 300) of the logical record size chosen. 

These programs are designed to write or 
read a single file to or from the tape. Multiple 
input files either must be put on separate tapes 
or combined into a single file first before 
writing. Files being written in IBM tape for
mat must be ASCII disk files. The file can be 
written to the tape either in ASCII or EBCDIC 
format. When reading a tape file with IBMRD, 
either ASCII or EBCDIC tapes can be read, and 
the output always is an ASCII file. 

To write tapes, first zero the tape to be 
used, then RUN IBMWRT, and answer the 
following prompts: 
1. TAPE DENSITY 800/1600 < 1600 > - Enter 
either 800 or 1600; the default is 1600 bpi. 
2. TAPE BLOCKSIZE, LOGICAL RECORDSIZE 
- Enter the tape block size, comma and the 
logical record size (both in bytes) of records 
in ASCII disk file to be written on the tape. If 
the file contains records of different length, use 
the length of the longest record. All records 
will be padded to that length on the tape. The 
tape block size must be an even multiple of the 
logical record size. 
3. TAPE DRIVE MSO: - Enter the tape drive 
mnemonic. It must be four characters starting 
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with an Mand ending with:. Default 
is MSO:. 

4. FILENAME WITH ASCII DATA -
Enter the device: filename to write to 
tape. 
5. CONVERT TO EBCDIC Y - Enter Y 

or N. Default is Yes. 
Messages are printed as each tape 

block is written. When complete, a final 
message indicates how many total tape 
blocks were written and how many total 
logical records they contain. The final 
tape block will be padded out with 
blanks. 

To read tapes, RUN IBMRD and 
answer the following prompts: 
1. TAPE DENSITY 800/1600 <1600> -
Enter either 800 or 1600; the default is 
1600 bpi. 
2. TAPE BLOCKSIZE, LOGICAL 
RECORDSIZE - Enter the tape block 
size, comma and the logical record size. 
(both in bytes) of the records in the 
ASCII disk file to be written on the tape. 
If the file contains records of different 
length, use the length of the longest 
record. All records will be padded to 
that length on the tape. The tape block 
size must be an even multiple of the 
logical record size. 
3. TAPE DRIVE MSO: - Enter the tape 
drive mnemonic. It must be four char
acters starting with an M and ending 
with :. Default is MSO:. 
4. REWIND TAPE BEFORE STARTING Y 

- Enter Y or N. Default is Yes. 
5. FILENAMFJDEVICE FOR OUTPUT 
KB: - Enter the output filename or 
device for the data read and converted 
from the tape. Default is on your screen. 
If a filename is used, it will be an ASCII 
disk file, with all records the same length 
as specified. 
6. CONVERT FROM EBCDIC TO ASCII 
Y - Enter Y or N. Default is Yes. If the 
tape is written in EBCDIC, you must 
specify Y to this prompt. 

That's all there is to it. -Laurence 
F. Koolkin is president of Systems Alternatives 
Inc., Montpelier, Vermont. 

ARTICLE INTEREST QUOTIENT 
Enter On Reader Card High 
562 Medium 563 Low 564 

APRIL 1988 

PDPclustering NOW! 
Since its intrcxiuction, the PDP-11 has 

been one of the most reliable systems for 
data processing departments world-wide. 
Until now, the CPU power of even the 
largest PDP-11 couldn't handle the growing 
needs of today's organizations. Now there's 
The Link, the solution to CPU bound PDP-11 's 
running RSTS/E. 

PDPclustering with The Link allows your 
system virtually unlimited growth. You can 
add up to 63 users on each ncxie of your 
PDPcluster. 

The Link: 
• Offers unlimited CPU power 
• Allows totally transparent access to 

shared disks 
• Uses standard DEC hardware 

• Requires no application program 
modification. 

• Enforces full file protection and record 
locking 

The Link includes: 
• Communication interface hardware 
• Link system software 
• Complete documentation 
• 90 day warranty 
• Extended support available 

Free 30 day trial. 

For more information on The Link call: 
Northwest Digital Software, Inc. 
West 405 Walnut, P.O. Box 1797 
Newport, WA 99156 
Phone: 509-447-5631 

Long live the PDP-11 ! 

See us at DEXPO South, Booth #304 
NORTHWEST DIGITAL SOFTWARE, INC. 

Established 1979 
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DOC MP 
DEC 
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FMS 
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VMS 
VT 
Work Processor 
WPS 
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lET'S c 

Function Prototypes, 
Part 2 

ftll Jaeschke Editor's note: In this issue, Mr. Jaeschke 
completes his two-part series on function 
prototypes. Part 1 appeared in February. 

Prototype naming conventions 
allow for the specification of the leading part of an argument 
list. This is useful with functions that have a variable number 
of arguments such as the printf and scanf families declared 
in stdio.h. 

int f$c•nf {FILE •f11e_pt.r, c-onst;; tjlar •forlllat_spec, ... ); 
int scanf {const char •foraat spec •. • • ); 
int sscanf (char *St.r, const. char •fonwat;; spec, .. . ) ; 
int. fprint.f (FILE •fit• ptr, const. char •for.at spec, ... ); 
hit. print:f (<Const cti.r-•fonaat spec,, • . . ) ; -
'int spdntt ('CMr •s'tr" cons~ char •foM11at._$pec, ... ); 

Here, all the known (guaranteed) arguments are declared, 
and this list is followed by a comma and an ellipsis, indicating 
that there may be more arguments, but no information is 
known about their type or number. This format also can be 
used with fixed type and size argument lists, but it serves no 
purpose and, in fact, reduces the ability of the compiler to 
diagnose argument list mismatches. Besides supporting these 
library functions, the Standard provides a portable way of 
writing and calling your own C functions from C using 
variable argument lists. This requires use of the header stdarg.h 
that defines the macros v~tart, va_end and va_arg and 
the type of va_Jist. 

Given that the ellipsis notation disables argument list 
checking, you might think that the following declarations are 
identical because neither provides any argument information. 

As it happens, the second declaration is illegal, according 
to the draft ANSI Standard. The ellipsis only can follow a 
comma and because there's no first argument, a comma would 
be illegal. 

Functions Without Arguments 
Because prototypes were invented by the ANSI Committee, 
most existing C code doesn't use them. Therefore, new-style 
function declarations must coexist with old-style declarations, 
if existing code isn't to be broken immediately. An old-style 
function declaration is considered to be a prototype without 
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' ' Because prototypes were invented by 
the ANSI Committee, most existing 

C code doesn't use them. 

'' an argument list. For example, int fl ); declares that function 
f has return type int and that no information is known about 
the argument list, so the compiler can't perform checking. To 
indicate that a function has no arguments and to allow the 
compiler to police this, the format int flvoid); should be used 
instead. For example: 

~oid $Ub2(void); 

} 

sub20; 
sub2(10); 

produces the message: 

%CC-W-MISARGNUMBER 

The number of arguments passed to the function doesn't 
match the number declared in a previous function prototype. 

The keyword void has three possible uses (i.e., it's over
loaded) as a function type, a pointer type and in function pro
totypes as shown here. 

Now that we've seen the new-style function definitions, 
we can look at the way in which a new-style function without 
arguments should be defined. It is: 

type sub{void) { •.. } 

The keyword void goes in place of the argument list, just 
as it does in the corresponding prototype. 

Prototypes And Argument Widening 
Another potential benefit of prototypes is that they may be 
used to bypass the default widening rules when dealing with 
function arguments. Whether a prototype allows the default-
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Introducing Reflection 4. 
VT241 emulation to satisfy your 

ReGIS appetite . 

A/~ 11/!Zf)~ • • 
frrtt1m~ whid1 J>la e Rcflt-ction n cut above. 

VT240/ 241 emulation Command Lan~uage 

T220 emulation 
R1iim ·t srr1;1t l1111x1111gc ideal _r1111tom11ti11g 

fnY111t'11lly used ro11t111es. 

Tektroni 4010/4014 emulation Multitasking 
Ho/- t'IJ l1t'fll't't'll yv11r Jn_vori_te PC p~mm and 

~ 
·1mvt• your VAX sessmn rrmnmg. 

Conserve RAM 

VT340 ReGIS graphics 
Ytm ca11 nm 1:11n~ Refleclio11 lo lood 011/y tile 

fi·nt11res you use. 

Addresses LIM expanded memory ReGIS Graphics 
16 colors.111/ ReGIS commands, i11cl11ding: 

Keyboard remapping /10lygon fill, 4 c11r~r ·tyles, mouse support. 

Fast, accurate file transfer ~~6tr 
Downloadable character sets 

LAT protocol support 
Stn>ed with complemc11 fary tecJm!cal s11p11ort and 

complete doc11menlnt10n. 

Automatk ALL-IN-1 and Reflection 4 Plus 
VAX Mail pickup A/I mt'llll items w1t/1 dessert of Bnck11p n11d LAN. 

$349 

~- Reflection 4 
All menu items except dessert. 

$299 
Backup to VMS or UNIX 

-A~~-LA support 

Microcom Networking Protocol* ~fleclion 2 Plus 
VT'220, Tektronix 4010/4014, w1f/1 dessert of 

Backup and LAN. 
$249 

Reflection 2 

•MNP support $50.00 when in season. 
VT220 served without dessert. 

$199 

• • 

• 

• 

A well-balanced communications 
diet requires more than functional 
emulation and error-free file transfer. 
High-performance Vf241 emulation 
and ReGIS graphics are just a begin
ning with Reflection 4. 

tom user interfaces, or for automating 
complex or frequently used routines. 

With the PLUS option, you'll never 
fear a changing communications envi
ronment. PLUS supports popular 
I.ANs and LAT protocol under DECNet 
DOS. You can even back up PC files 
onto any VAX, UNIX or ULTRIX . 
system. 

any Vf240/ 241 emulator and $100, 
and we'll send you Reflection 4 PLUS. 
You can trade up to Reflection 4 PLUS 
for $200 with any other Vf emulator. 

Reflection uses less RAM than the 
competition. So there's more room 
for your other PC programs when 
Reflection is in the background. 

We think you'll find our hearty com
mand language ideal for writing cus-

Trade up to Reflection 4 PLUS, 
the full-course ReGIS emulation soft
ware. Send us the original diskette to 
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widening rules to be overridden is implementation-defined. 
In the following example: 

of g, the compiler could bypass the default argument widen
ing rules allowing the conversion overhead to be omitted. This 
is useful to programmers who use float instead of double and 
on systems where a subroutine call is needed for argument 
widening and eliminating widening. They no longer need to 
pay the price of float/double/float conversions. 

f() 
{ 

} 

extern void g() ; 
ch;;ir c; 
short s ; 
fl0;at f; 

g(c, s, f); 

the char c and short int s are both widened to int, and the 
float fis widened to double before being passed to the func
tion g. In function g, the argument declarations could be: 

Note that the current math.h routines still require dou
ble arguments though, because all existing code expects 
widening to occur during function calls. However, the set of 
math library function names with a prefix off and 1 is reserved 
for future use by the Standard, so that versions of these routines 
can be provided that take and return float and long double 
values, respectively. 

void g(c; s, f) 
char c; 

• short s; 
flo;;it f; 

Currently, VAX C always widens char and short to int, 
although it will pass a float without widening, provided an 
appropriate prototype is in scope as follows: 

{ 

} 

However, if the prototype for function g was: 

void g(char c, shorts, float f); 

vol~ sub(float f, ch;;ir cxJ 
vol d suby (f l,o'at f, char; c.r,, .. ) t 

test() 
{ 

} 

f I o;;it. fl = 1. 234 ; 
char cl = >;;i•; 

sub (flj cl,); 
subx (fl, cl); 
suby(fl, cl, fl); 

and it was in scope for both the calls to g and the definition 

98 

Recipe: 

Load: 

Modify: 

Voila! 

Build Your Own Mainframe Computer System 
For Under $8K! 

Start with one PC-386/286 computer running PC/MS-DOS and/or SCO Zenix, * 
Add one or two of your own SMD disk drives, 

Add one SMD disk controller for PC-286 bus (we provide), 

Format each disk drive up to 512MB/volume in DOS, 

Add our PC/MS-DOS or Zenix software disk driver for the drives. 

Software disk driver with formatter/partitioner on diskette media. 

Config.sys file and reboot. 

You now have a micro computer system that looks like a minicomputer 
and possesses the power, reliability and properties of a mainframe. 

For further information, contact: 

UPPER BOUND MICRO COMPUTERS, INC. 
18 Elizabeth Street 
West Conshohocken, PA 19428 

Phone: 
FAX: 

215-825-0505 
215-828-8618 

*PC-DOS is a registered trademark of IBM; MS-DOS and Zenixare registered trademarks of Microsoft Corp.; SCO is a trademark of The 
Santa Cruz O~ation, Inc. 
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. . . FROM YOUR VAX. 
When VAX users demand the latest, most productive data 
analysis tools, they get them with SPSS software. SPSS offers 
the only family of analytical software that's created specifi
cally for the VAXNMS environment. Enabling everyone to 
get more work done while conserving system resources. 

SPSS products let you do it all , from data management 
and statistics to producing professional reports, charts and 
maps. Ready to run on everything from VAXclusters'" to 
VAXmates;· they streamline every task. 

Our SPSS-X'" mainframe system gives users the power 
to reduce mountains of data into meaningful information. 

What's more, it comes with very special VAX options . 
Like SPSS-X Track;· a versatile system management tool 
that lets you perform complete performance monitoring, 
capacity planning and chargeback reporting. And SPSS-X 
Capture;· the data base interface that combines the data 
management capabilities of Datatrieve'" with the power 
of SPSS-X. 

At SPSS, we've been producing software for the DEC 
community for over fifteen years! Now contact our Market
ing Department to see what our products can do for you. 

CALL 1/312/329-3304 

SPSS Inc.• 444 North Michigan Avenue, Suite 3000 •Chicago, Illinois 60611 

In Europe: SPSS Europe BV •P.O. Box 115 • 4200 AC Gorinchem, The Netherlands• Telephone: + 31183036711•TWX: 21019 

VAX, VMS, VAXcluster, VAXmate and Datatrieve are trademarks of Digital Equipment Corporation. SPSS-X, SPSS-X Capture and SPSS-X Track are trademarks of SPSS Inc. 
for its proprietary computer software. 
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VAX 
MANAGERS 

ISN'T IT ABOUT TIME 
YOUR TAPE HANDLING 

WAS AS PROFICIENT AS YOUR 
DISK PROCESSING! 

EDISON SOFTWARE SYSTEMS 
HAS THE TOOL KIT 

THAT PICKS UP 
WHERE VMS LEAVES OFF. 

THE CONVERT & IMAGE 
TAPE HANDLERS 

CONVERT CAN: 
•CREATE & PROCESS STANDARD IBM LABELED 

TAPES 

•PROCESS FILES FROM EBCDIC TO ASCII & ASCII 
TO EBCDIC 

•TRANSFER PACKED & Bl NARY Fl ELDS 

• READ OR WRITE VARIABLE & FIXED LENGTH 
RECORDS 

IMAGE CAN: 
•COPY ANY TAPE IN ANY FORMAT 

•COPY A TAPE FROM ONE REEL TO ANOTHER 

•COPY SELECTED BLOCKS OR FILES FROM 
A TAPE 

•PRINT A SELECTED FILE OR BLOCK FROM A TAPE 

•MERGE DATA FROM MULTIPLE REELS TO 
A SINGLE REEL 

•COPY TAPE TO TAPE WITH ONE DRIVE 

RELIABLE • ACCURATE 
AND FULLY SUPPORTED BY: 

EDISON SOFTWARE SYSTEMS 

Call Today 
(201) 906-1321 

OR WRITE 

P.O. BOX 211 
METUCHEN, NEW JERSEY 08840 

*DEC & VAX are trademarks of Digital Equipment Corp. IBM, DOS, OS are 
trademarks of International Business Machines, Inc. Convert Tape Utility 
is a copyright of Edison Software Systems 1982 ALL RIGHTS Reserved. 
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The call to sub passes fl as a float because that's specified 
in the prototype. However, there's no prototype for subx, so 
ft is widened to double in that call. In both cases, ct is 
widened to int. 

While it can be messy, it's possible to have some 
arguments in a list widened, while others in that same list 
aren't, by using the ellipsis specifier. The ellipsis notation causes 
argument type checking to cease, such that any arguments that 
actually follow will go unchecked. These unchecked argu
ments are widened as if no prototype were currently in scope. 

An example of this is the call to suby above. The first 
argument, ft, is passed as a float as requested by the prototype, 
whereas the third argument, ft, is passed as a double because 
type checking is enabled only for the first two arguments. 

Can VAX C ever pass char and short arguments without 
widening? If this were done, it wouldn't mean that these 
arguments would be represented as a byte and word, respec
tively. The VAX architecture calling sequence requires each call 
argument to occupy a longword on the call stack, so each byte 
and word argument must occupy its own longword. Actu
ally, VAX C already violates the VAX calling sequence by allow
ing doubles and structures to be passed by value, so it could 
pack char and short arguments into the same longword, 
although this isn't likely to happen. 

New-style Function Definitions 
Consider the following program where main calls test: 

#include <s:tdio,h> 

main() 
{ 

} 

doub I ~ test; {i'ht ~ , d<ft"\'.Jb 1 • 

print.f(''"f\n°, test(l0 1 10.4)); 

doubl: test (l f d) 
int i; 
doubled; 
{ 

} 

Although the function definition for test is correct, it's 
made obsolescent by the Standard. Obsolescent features are 
ones that are currently common practice but for which an 
alternate (replacement) mechanism has been provided. The 
new-style format is: 

double t.est(int. i, doubled) 
{ 

} 
retur~ (i * d); 

This new-style function definition format combines the 
argument list names and their declarations in a PASCAL-like 
manner. The reason for this is uniformity: The definition 
matches that of the corresponding prototype. Note that: 

int testl(int i, int j) { ... } 
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can't be written as: 

because argument declarations may not be combined, even if 
they have exactly the same type, as shown. 

Similarly, the use of function declarations without argu
ment lists is obsolescent requiring that the special keyword 
void, or some other pro_totype format, be used to ensure con
formance with future versions of the Standard. 

Note that a prototype is terminated with a semicolon. Ex
cept for the fact that there's no function body (within { ... } ), 
a function prototype looks like a new-style function defini
tion, hence the name prototype. And because we require iden
tifier names in the argument list of new-style function defini
tions, we allow them in prototypes, so that a prototype easily 
can be constructed from the definition. Simply take the first 
part of the definition and add a semicolon. 

Function Main 
There can be no arguments in a prototype for function main 
because the Standard permits main to have either no 
arguments or two arguments. Given that it's unlikely for a 
user program to call main, this isn't a problem, just an idiosyn
crasy of the Standard. Of course, the meaning of, and type 
of any arguments beyond the first two, is implementation
defined. A common third argument is envp, the environment 
pointer. This is an array of pointers to char, where each pointer 
points to some environment string. Numerous C compilers 
implement this capability, although to be strictly conform
ing, you should use the library function getenv instead. 

The ANSI Rationale 
The following statements are taken from the Rationale Docu
ment which accompanies the ANSI C Standard. This document 
explains some of the rationale that went into the Standard
making process. Section 3.9.3 (Function declarators) states, 
"The characterization of the use of the 'old-style' function 
declarations and definitions - that is, the traditional style not 
using prototypes - signals the Committee's intent that the 
new prototype style should eventually replace the old style. 

"The case for the prototype style ... is that the new syn
tax addresses some of the most glaring weaknesses of the 
language ... , that the new style is superior to the old style on 
every count. 

"It was obviously out of the question to remove syntax 
used in the overwhelming majority of extant C code, so the 
Standard specifies two ways of writing function declarations 
and definitions. Characterizing the old style as obsolescent is 
meant to discourage its use, and to serve as a strong endorse
ment by the Committee of the new style. It confidently ex
pects that approval and adoption of the prototype style will 
make it feasible for some future C Standard to remove the old 
style syntax." 
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t!;t!fdl: 
When you'c"., 

expect the worl · 
from your 
expert system. 

T 
ired of being limited? It's time to discover 
GURU - an expert system environment with 
comprehensive inference engine and rule 
management controls. 

Incredible flexibility. 
GURU lets you design an expert system that runs 
exactly the way you want. By using fuzzy variables, 
certainty factors, reasoning rigor, rule selection order, 
and numerous environmental and utility variables, you 
have virtually unlimited control over the consultation 
environment. 

Unprecedented development efficiency. 
Using GURU's case saving and replay, you can track 
the effects that rule changes have on system behavior. 
You can also use meta rules to examine or alter other 
rules during a consultation. And using GURU's knowl
edge tree, you can display the relationships and 
dependencies between an application's rules, variables, 
and goals. 

Quick and thorough. 
By mixing forward and backward chaining, goal search 
time can be shortened dramatically. And, using GURU's 
multiple rule firing capability you can re-fire rules 
as values change. GURU also comes equipped with 
seamlessly integrated 4th generation decision support 
capabilities such as data base, spreadsheet, and 
report generator. 

GURU runs on PCs, LANs, 
and VAXs. 

To find out how GURU can 
exceed your expectations, 
call 1-800/ 344-5832 or 
317 / 463-2581. 

~ 
mdbs® 
P.O. Box 248 
Lafayette, IN 47902 
1-800 / 344-5832 
317 I 463-2581 

Explore the world 
of expert systems 
with GURU Tutor! 
This full-featured develop
ment environment allows 
you to prototype GURU 
applications using rule 
sets, data bases, spread
sheets, and more for only 
$75. To order, call us at 
1-800/ 344-5832 or write. 
VISA, MasterCard, and 
American Express accepted. 
GURU is a registered trademark of mdbs, Inc. 
V~ of Digital Ecp.Jipment Corp. 
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Become a 'C' Expe • • • 

Order Let's C Now 

Please complete and return with payment to: 

by Rex Jaeschke 

A Self-Teaching Guide to C language 
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Declaring something as obsolescent is the first step 
necessary to drop support for something in a future version 
of the Standard. However, my personal opinion is that al
though a new function definition format is now largely avail
able, the old-style format never will be dropped, unless a group 
of heretics works on future C standards. 

To Convert Or Not To Convert? 
If you have a significant investment in C code already, should 
you upgrade to a new (and ANSI-like) C compiler? The answer 
to that question can vary considerably. However, because the 
correct use of prototypes can add a significant amount of 
reliability to your compilations, getting that capability alone 
may justify the conversion. However, you should note that 
newer compilers have changed in subtle ways and when ANSI
conforming compilers become available, the conversion effort 
may be even greater. The good news, though, is that most 
compiler vendors will continue to support many of their old 
habits in the interim. But, yes, you will have to answer that 
question eventually. 

Many compilers supporting prototypes for library 
routines have both the old-style and the new-style declara
tions in their headers. The new-style declarations are included 
if a special macro name is defined at compile time. VAX C 

doesn't provide this capability. When you include a VAX C

supplied header, prototype checking is forced on you - at 
least for the run-time library calls. Whether or not you use 
prototypes for your own functions is up to you, but in most 
cases, it's hard to conceive why you wouldn't. 

VAX C Header Time Bombs 
While I was researching the section on macro expansion (in 
Part 1), I decided to play devil's advocate on the rest of the 
compiler's headers, and I came up with the following con
trived, yet valid, example. It adequately demonstrates the need 
to enclose formal arguments in macro definitions in 
parentheses. 

, ~v 

·;i nd' 1
1

~de ii~:St-d i 0. h 

FlLE 11rfpt, 
i9ti fn; 

fpl = fopen("te{St . dat11 , 
i:fl g .. .. ==~!ff. <i+~= ~-;~i,; 
H (feof (f'p2 = fpl)) 

; 
L 

if (hrror(;fp2::: fpl)) 

k~:h \\:!?~ ~-dtft' 
cfearerr(fp~ = fpl); 

Jfj; 1\'iv + · 
eno(fp2 == fpl); 

The four functions feof, ferror, clearerr and fileno take 
one argument, of type FILE*. Because (fp2 = fp t) is an ex
pression of this type, it results in a valid and potentially useful 
call. Although you can argue that embedding assignments 
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Gone as far ···\¢ 

as your data baSC·: .. 
can take you? _-,~~:t · 

MDBS III®can 
take you further. 

y ou know the situation. You need to 
develop a system that will handle massive 
amounts of data and involves complex 
data relationships. And not only do you 

need it in an unreasonable time, it has to run on a PC 
or a mini. And on top of that, your current dbms 
simply can't handle the job. 

Design real world schemas. 
MDBS III supports data bases into the hundreds of 
megabytes and beyond, yet you 
can still retrieve data in 
split-seconds. 

You can design a data 
base to represent 
structures as they are in the real world, capturing 
many-to-many, one-to-many, many-to-one, one-to-one, 
forked and recursive relationships. There's no time
wasting, space-hungry dummy records or extra coding. 
Every time you modify your data structure, MDBS III 
modifies your data base automatically. 

Develop more efficient applications. 
MDBS III offers high performance with flexible data
structures, airtight data integrity, automatic recovery, 
password, encryption and read/ write protection, trans
action logging, spur-of-the-moment query, report gen
eration, easy schema restructuring, and much, much more. 

From PCs to LANs to VAXs, see how far MDBS III can take 
you. Call 1-800/ 344-5832 or 317 / 463-2581. 

~ 
mdbs 
PO. Box 248 
Lafayette, IN 47902 
1-800 / 344-5832 
317 / 463-2581 

Technical specifications 

• records/ data base- unlimited 
• fields/ record- 32,767 • max 
db size-4GB •records/ set 
(file)-unlimited •fields/ index 
-32, 767 • indexes/ record-
2,500 • access codes-65,535 
• plus performance tuning, 
significantly reduced storage 
requirements, clustering, multi 
user, multiple language I/Fs 

MDBS Ill is a registered trademark of 
mdbs, Inc. VAX of Digital Equipment Corp. 
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within expressions potentially is misleading, or at least con
fusing, the technique is well established. As it happens, VAX 
C implements these four "functions" as macros and when ex
panded, the above program produces the following: 

i f i'(feof(fp2 = fpl)) 1 

if ((((•fp2 = fpl)->_flag&OxlO)!=O)) 

if (ferror(fp2 = fpl)) 
if ((((•fp~:::: fp1) -:;>_flagff0x20) !=O)) 

clearerr(fp2 = fpl); 
((•fp2 = fpl)->_flag &= -cox201ox10)); 

fn = fi leoo(fp2 =,+fpl); 
fn = ((•fp2 = fpl)->_fi le); 

In each case, the problem expression is *fp2 = fpt which, 
under strict ANSI-type checking rules, would produce an er
ror because fp2 and fpt have the same type and *fp2 indicates 
the FILE object being pointed to while fpt is a FILE pointer. 
On many implementations, a FILE object is a structure. 
Therefore, such an expression would try to assign a pointer 
to a structure into a structure, and this should fail on any com
piler that supports structure assignment. As it happens, VAX 
C won't complain about this expression because FILE is de
fined as follows : 

' typedef struct _iobuh FILE; 

FILE is a pointer to a struct rather than a struct itself. 
Therefore, the type FILE * (that of fpt and fp2) is a pointer 
to a pointer to a struct, and the assignment tries to assign a 
pointer to a pointer to a struct into a pointer to a struct. 

Because VAX C treats all pointers as being compatible, it 
permits the erroneous copy resulting in a trashed FILE ob
ject. Probably, all operations on the file supposedly being 
pointed to by fp2 will fail, although this fact may not be ob
vious. By failure, I mean that the wrong area of memory will 
be interpreted as the file's 1/0 context table and eventually, with 
the right kind of operation, some random area of memory will 
get trashed. 

If you haven't spotted the error yet, it 's simple. The cor
rect macro expansion for the offending expression should be: 

•(fp,2 = fpl) 

because the contents-of operator * has higher precedence than 
assignment. In fact, except for the comma operator, assign
ment operators have the lowest precedence. The correct defini
tion for the four macros in stdio.h should be: 

#define feof (p) 
#def.ipe fer~pr(p) 
#define fi lerio(p) 
fdeflne cle~rerr(p) 

(((•(p))->_flag&_lOEOF)!=O) 
(( (• (P) ):->_f lag&_IOERR) !=0) 
((•(p})-> f 'ife) 
( (• (p) )-> =f I ag &= -(_IOERRl_IOEOF)) 

The subtle difference is that *p has been replaced by *(p) 
in each case. Because these macro definitions in VAX C V2.3 
can fail, I suggest you correct them if this is likely to cause 
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Readers are encouraged to submit any C-related com
ments and suggestions to Rex Jaeschke, 2051 Swans 
Neck Way, Reston, VA 22091. 

you grief. I have reported these problems to the VAX C 
development group who agree they should be fixed and are 
getting VAX C V2.4 ready for field testing. This is a 
maintenance release only and contains no new functionality. 
However, it's quite possible these macros won't be fixed in 
that release; in that case, you also should fix the macros when 
you install V2.4. 

Many other valid expressions using operators other than 
assignment can cause these macros to expand incorrectly ; 
however, they all should generate syntax errors. 

Continuing my witch hunt, I came across curses.h, con
taining macro definitions like the following: 

# define cl earok (win, bf) 
#define leaveok(w i n, bf) 
#define scrol lok(win, bf) 

' ;# define, wrapok(win, bf) 

(win-> cl bf) 
(win-)-leave; bf) 
(win-)-scrol I = bf) 
(w i n-~:=wrap = ,bf) 

Again the problem has to do with order-of operator 
precedence, particularly with the argument b£ In each case, 
bf is assigned to an expression. However, if the user calls 
clearok, for example, as follows : 

c I earc,k (w 1 bl , b2) 

in theory, the macro would be expanded to: 

(w-)_clear = bl, b2) 

and the assignment would take precedence over the comma 
operator producing a result other than what was intended. 
What really happens is the compiler sees a call to a macro with 
three arguments, while the macro definition contains only two 
and an error message results. The correct macro call should be: 

clearok(w, (bl, b2)) 

It expands to: 

(w->_clear = (b1, b2)) 

Therefore, the macro definitions are correct and can't be 
expanded incorrectly when given valid C expressions as 
arguments. As we often find with witch hunts, the problems 
are more imaginary than real. -Rex Jaeschke is an independent 
consultant, author and lecturer. He is the C language editor of DEC 
PROFESSIONAL, and our representative on the ANSI C Standards 
Committee. 
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INTRODUCING THE BRIGHTEST IDEA EVER 
IN VAX COMMUNICATIONS SERVERS. 

TheMAXserver™ SOOOfromXyplex. 

Before you buy a terminal server, look at 
what Xyplex has to offer. 

Xyplex introduces the MAXserver 5000, 
with more performance, more reliability, 
and more capability than anything Digital 
has to offer.All at a much lower price! 
Here are just some of the eye-opening 
facts: 

Blazing performance. Digital 's 
DECserver TM 500 is based on an old single
processor design so it slows down as vou 
add users. But the MAXserver 5000 us~s 
advanced parallel processing, so you get 
the same high performance with 120 users 
as you get with one user. 

Shining reliability. Did you know 
that when one DECserver 500 component 
fails, the whole server can fail? Not with 
MAXserver 5000. Xyplex has designed it 
for uninterrupted service, with redundant 

power supplies and multiple network 
interfaces. Plus our "hot-swap" serial 
cards allow you to change cards without 
disrupting the network. 

LAN and WAN brilliantly integrated. 
MAXserver even integrates both IAN and 
WAN,as well as TCP/IP connectivity, in 
one package. Its open architecture and 
expandable design means you 'll be 
able to communicate with existing and 
emerging industry-standards, with sim
ple, straightforward connections to UNIX
based systems. 

A brighter approach to packaging. 
The MAXserver 5000 can serve up to 120 
users in one-sixth the space it takes with 
8-port terminal servers. With computer 
room space at a premium, the MAXserver 
has a smaller footprint, uses less power, 
and gives you two or three times the num
ber of ports as a D ECserver 500 in the 
same amount of space. 
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See the price and see the light. 
Here's the clincher: Xyplex offers all of the 
above advantages - and more- for a much 
lower price. See for yourself how Xyplex 
delivers more server for less money. 

Shouldn't you find out about the bright
est VAX communications server ever 
offered? Call Xyplex for complete product 
information and a free in-depth report 
comparing the MAXserver 5000 with the 
DECserver 500. 

Xyplex and MAXserver are trademarks ofXyplex, 
Inc. DECserver is a trademark of Digital Equipment 
Corporation. UNIX is a trademark of AT&T Bell 
Systems.© Copyright 1988. Xyplex, Inc. 

XYPLEX 

Xyplex, Inc. 

100 Domino Drive 
Concord, MA 017 42 
1-800-338-5316 

XYPLIX 
COMMUNICATIONS 
SERVER 



Obtaining Full-Service 
Maintenance 
Corporate 
Connectivity 
is becoming a 
reality this year. 

Extensive multivendor LANs wiring up 
corporate computer users in what's 
becoming known as Worknet environ
ments eventually will push the single
vendor system from the scene. As full
system integration takes hold, it will 
become mandatory for the various 
major computer equipment vendors to 
work together and learn to coexist. Also, 
it will become mandatory for MIS 
managers to obtain competent multi
vendor equipment maintenance services, 
so that delays in troubleshooting, equip
ment repair and returning a downed 
system to operational status can be 
minimized. 

With corporate connectivity, there 
will no longer be pure DEC-system in
stallations. More likely, we will see 
something like DEC-IBM processing 
connections with PCs and Macintoshes 
as distributed terminals; workstations, 
file servers, network hardware, graphics 
processors and other add-ons from vari
ous OEM vendors and third-party 
system and applications software that 
will run on any connected station or 
provide access to all system components. 
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For the field service vendor, this 
means he must be able to provide com
plete support in this new, complex en
vironment. Special problems exist in 
servicing multivendor installations; MIS 
managers need to evaluate corporate DP 
maintenance and service needs and the 
capabilities of the field vendor before 
entering into a service contract. The 
time may have come to rethink the old 
OEM service standard and consider 
switching to a third-party service 
provider. 

Selecting A Field Service Vendor 
With full-system integration on the way, 
it's probably more important than ever 
to orient service toward a one-call solu
tion; a supermarket of servicing may be 
a better way to describe this new need 
to effectively cope with physical and 
logical connectively across vendor lines. 
Having one vendor provide total sys
tems service versus multivendor service 
could mean the elimination of delays in 
returning a downed system to an online 
status, especially those delays that result 
from competing service vendors' finger 
pointing, troubleshooting unfamiliar 
components and the inability to look 
past specific hardware boundries when 
attempting to locate faults. 

On the user's end, don't forget that 
when using more than one service ven
dor, it becomes the customer's respon
sibility to determine which service ven
dor to contact. The user is put in the 
position of doing preliminary trouble
shooting/guessing as to what/where the 
problem area is so that the right service 
vendor can be notified. 

When obtaining service for a 
mixed-vendor installation, the first deci
sion for MIS managers is whether to 
contract for one-source service or go 
with multiple vendors. Let's look at a 
scenario that demonstrates why, with 
corporate connectivity as the new goal, 
this becomes an important decision. 

Let's suppose you have a combined 
DEC and IBM DP center containing 
several IBM mainframe systems and DEC 
VAXs, each with its associated peripheral 
equipment. At present, service is being 
provided by IBM and DEC on their 
systems respectively. This means that 
when service is required you must con
tact the correct service vendor. How
ever, normally this isn't a problem as the 
equipment is well defined and it's usu
ally known which machines are experi
encing problems. 

You've probably been approached 
for years by third-party maintenance 
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Cl-PMl-EDC 
• Full PMI support 

• Single bit error correction, double bit 
error detection 

• Runs complete DEC diagnostics 

• 4 megabytes on one board 

• Control Status Register (CSR) 

• Block mode OMA 

Cl-MIV16 
• 4, 8 and 16 megabytes on one board 
• On-board parity 

• Plug compatible to any MicroVAX II 

• Completely hardware and software 
compatible with the MicroVAX II 

Cl-QBUS-EDC 
LSl-11, J-11, MICROVAX I 

• Single bit error correction , double bit 
error detection 

• Runs complete DEC diagnostics 

• Dual width card 

• 2 or 4 megabytes on one board 

• Block Mode DMA 

Additional Qbus Memories 

• Cl-1173: 4 megabyte block-mode 

• Cl-1173-EDC: 2 megabyte error detect
ing and correcting w/block-mode 

• Cl-1123+ : 1 megabyte dual width 

Cl-MICR0-11 QBUS SYSTEMS 
• LSl-11/23 or 11/73 CPU 

• 256KB-4MB memory, 
20MB-150MB Winchester, 
51/4'' or 8" dual floppy, or 
cart. tape, serial ports, 4X8 backplane, 
power supply all in a rack/table-top 
chassis. 

Cl-MIV8-EDC 
• Single bit error correction, 

double bit error detection 

• 8 megabytes on one board 

• MicroVAX II hardware and software 
compatible 

• Control Status Register (CSR) 

• MicroVAX error logger support 

CHRISLIN ALSO CARRIES STATE-OF-THE-ART MEMORIES 
FOR VAX, VMEbus, MULTIBUS, IBM PC or RT 

Chrislin Industries Caribe~ Inc. 

Call Toll Free: 800-468-0736 (est.) 

P.O. BOX 1657 SAN JUAN, PR 00629 
ENTER 104 ON READER CARD 

TELE. 809-876-5205 TELEX 345-4170 (CH RISLN PD) 

FAX NO. (809) 876-6140 

31332 VIA COLINAS, WESTLAKE VILLAGE, CA 91362 
TELE. 818-991-2254 

REPRESENTATIVES: CANADA-TECH-TREK, ONTARIO (416) 238-0366 MONTREAL-(514) 337-7540 
WEST GERMANY-DEMA COMPUTERTECHNIK (089) 272-3240 SWITZERLAND-OAP (01) 948-0580 

PMI , PDP, QBUS, LS l-11 , J- 11 , MicroVAX, VAX are trademarks of Digital Equipment Corporation. IBM is a trademark of International Business Machines. 
MU LTIBUS is a trademark of Intel Corporation, IBM Personal System/2 is a trademark of International Business Machines. 



OEM Versus TPM Service 

OEM-tfaiped technicia~s. 
OriginaJ factory parts! 
OEM-backed warranty. 

4. Can turn to manufacturer if not satisfied. 
* Service incentive: revenues from present system and future sales. 

1>i'Minuses 
1. Less flexiDle service contracts. 
2. May charge more for service than independents. 
3. Limited. service on other vendors' prpducts. 

InconvetlEmce. 

Technic~s are cross ·;!fained to m~~tain yoqr products. 
Very flexible, negotiated service contracts. 

3. Usually less expensive than equal service from OEM and provides for 
e;s;tended service at no extra charge. 

Provides :,service fo; f~ or most ~:ystem components. 
Full g'eogt:aphic service. . .. 

* Service incentive: revenues derived from maintenance business. 

Minuses 
Technicia~~ may or m'y not be f~f~~ty trained; 
Parts ma·/or may not'·be from th~ ~anufacturer. 

3. Equipment warranty doesn'~ allow for outside service. 

(TPM) companies wanting your 
business, but with only two major ven
dors and independent operational sys
tems, one-stop service just didn't seem 
that important. And although the price 
break on maintaining a larger amount 
of equipment combined with lower 
rates would save your budget dollars, 
you worried about whether switching 
would alienate the OEM vendor, affect 
the quality of service or if independents 
could provide parts availability in a 
timely manner. And because you've 
never dealt with TPM before, you de
cided to play it safe and stay with the 
present multivendor service formula. 

Now, let's change the scenario to 
reflect the new corporate approach to 
computing. The IBM and DEC systems 
in the DP center are being joined 
together via a network; and not only can 
these systems communicate with each 
other and use all peripherals on the new 
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network, but users throughout the cor
poration can access either system from 
their own workstations. This change in 
DP operations greatly impacts the ser
vice situation. 

Under this new integrated systems 
setup, a problem arises; some users can't 
access the laser printer through the net
work. This problem concerns a joint 
peripheral, the printer, that runs off all 
processors. Who do you turn to? Is it 
IBM's, DEC's or another vendor's prob
lem; maybe it's the Megatek Graphics 
Processor that's not able to access? The 
ball is now in your court, not the ser
vice vendor's. You must determine 
which service organization to call. In
itial troubleshooting responsibility has 
been shifted to you, and away from the 
maintenance company. 

With mixed-vendor systems all 
fully connected and integrated, it's not 
easy to pinpoint the fault. It may require 
several calls to each service vendor, 

because each is responsible only for its 
specific equipment. If the vendor's 
troubleshooting doesn't produce results, 
finger pointing begins, and when each 
service vendor is brought in, the fault 
isolation procedure begins again. As this 
process continues, the delay in return
ing the system to full operating status 
mounts. The customer is the loser in this 
type of service situation. 

The best way to alleviate this prob
lem is to have one service vendor 
responsible for the entire installation, 
and there are several options available. 

One option is to pursuade one 
OEM to provide the complete service 
package. For instance, in the previous 
example, let's say you're happy with the 
IBM maintenance people. You can ask 
IBM to maintain the complete system 
based on the fact that all components are 
connected to an IBM processor. This 
may or may not be accepted by the OEM. 

Some, like IBM, will service outside 
products only to a limited extent. Also 
ask yourself, "Do I want a competing 
vendor servicing the whole environ
ment? Is it in that vendor's best interest 
to keep competing products up and run
ning as quickly as its own? How well 
trained are the CEs in these other prod
ucts?" 

Another option is to contract with 
a TPM company. I equate these service 
vendors with the independent garages 
in the automobile industry that compete 
against the dealer's service departments. 
They provide maintenance on many 
brands and types of equipment. Yet 
many are factory trained, use OEM parts 
and provide excellent support at com
parable or lower prices than the dealer's 
service departments. 

The TPMs 
There are two main types ofTPM com
panies: manufacturer owned or af
filiated, and independents. Service ven
dors, like Control Data Engineering 
Services and Unisys Customcare, are 
divisions of computer equipment manu
facturers that also service equipment 
other than their own. With these com-
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DEC REPAIRS? 
At DSN, Qualitv is Guaranteed: 

ONE YEAR WARRANTY.* 
For DEPOT repairs and spares in the DEC 

marketplace, just one phone call will prove 
DynService Network offers the most compre
hensive service with responsive turnaround. 
But, how can DSN prove to you our excep
tional quality workmanship? 

Very easily. Now, DynService Network 
guarantees quality with a ONE YEAR WAR-

RANTY on all parts repaired or replaced by 
DSN during the repair of your DEC modules 
(Printed Circuit Boards). 

This means that we are so confident in our 
repair work, we back it up all the way. And 
it means you can rely on DSN's competitive 
pricing and full support to help with your as
sets management for a healthier bottom line. 

Far DEC Reoairs, Call: (4151 732-3080 

DEC SPARES? 
Fullv Tested and Guaranteed lnuentarv. 

DSN has a substantial inventory of spares 
for your immediate needs. We also offer 
a 24-hour Exchange Program on various 
spares in our inventory. You can rely on our 

professional staff, creative resources and 
15 years of experience. DSN is committed to 
full service, competitive pricing and fast turn
around. Call today. 

Far DEC Soares, Call: (4081432-6100 
• DSN One Year Warranty offered on those parts DSN repairs or replaces. 

··DEC is a registered trademark of Digital Equipment Corporation. 

Dy,,S ervice Network 
National Depots for Repairs and Spares 



panies, TPM is a separate business and 
not related to its sales and service. _ 

The independents, on the other 
hand, are service vendors only. Sorbus, 
TRW Customer Service and Maintech 
are examples of service vendors who 
maintain various systems and com
ponents and who don't manufacture 
their own computer systems. Third
p arty maintenance is their main 
business. 

TPM companies have gained ac
ceptance over the last few years, because 
they've shown that they can provide a 
good, quality service product. And in
deed, with the advent of network con
nectivity and increasing mixed-vendor 
environments, they actually may offer 
advantages over OEMs in many service
related areas. It's estimated that TPM 
companies accounted for approximately 
$2 billion of the $18 billion service in
dustry revenues last year. This percen
tage is expected to increase greatly over 
the next few years as the service industry 
approaches $40 billion in total revenues. 
TPM companies offer some valuable 
alternatives to users when compared to 
OEM maintenance in the mixed-vendor 
computer environments. 

Servicing Problems 
Let's depict some of the unique prob
lems encountered in maintaining and 
servicing mixed-vendor equipment sites. 

Who's at fault? This is the first 
question that must be answered in a 
mixed-equipment, multiservice vendor 
situation before problem solving can 
begin. Add the various levels of software 
support, which also may be part of the 
maintenance package, to the hardware 
support assignments and this could 
become a complex issue. 

Finger pointing begins when no 
agreement is reached among the service 
providers. As an example, suppose 
there's a problem with your DEC 
PDP-11124 equipped with a 7250 Graphic 
Processor from Megatek. If your DEC 
FE is responsible only for the 11124 and 
its associated DEC components, how 
will this cabinet be tested? According to 
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TRW FEs apply TRW's own diagnostics 
and training expertise for support. 

Derek Mendel, a West Coast field ser
vice consultant specializing in DEC 
mixed-vendor CAD/CAM environments, 
the 7250, most likely, will be discon
nected before testing. If the PDP-11124 
successfully runs the tests, the FE con
siders it operational. When Megatek 
tests its graphics processor, it too suc
cessfully runs the diagnostics. Yet, when 
connected back into the PDP-11/24, the 
system still fails. Who is at fault? And 
more important, how do you get it 
resolved? 

Training of the FEs is another major 
consideration when dealing with a 
variety of equipment brands. An OEM 
field representative is factory trained on 
his company's own equipment. Usually, 
they'll have a good working knowledge 
of the peripherals associated with their 
computers, but what about the network, 
off brands and competitor's components 
running as part of the LAN? Would you 
take your Chevy to a Toyota mechanic 
for repairs? 

Cross-vendor training is essential 
in providing quality service at mixed
vendor sites. FEs, or CEs if you prefer, 
whether product specialists or system 
oriented, must have a working knowl
edge of all major products in the in
tegrated systems environment. 

Parts inventory also presents unique 

problems at mixed-vendor installations. 
Every OEM and supplier of equipment 
will have its own part numbers and 
ordering systems. The service provider 
must be able to track down the needed 
part immediately, regardless of what the 
OEM calls it or what order numbering 
system defines it. 

And what about obtaining parts in 
a timely manner? Can Sorbus or CDC 
get their hands on a vital DEC part as 
quickly as a DEC FE? Can Unisys get 
that IBM part quickly? And as the user, 
can you? 

Attitudes also play an important, if 
intangible, role in mixed-vendor equip
ment servicing. If your DEC FE is work
ing on an IBM PC, is he as eager to get 
it up and running as he would be if the 
equipment in question were a VT220? 
Has IBM spent as much time and money 
training the CE on a competitor's prod
uct as on its own? If additional OEM 
support were needed, for example, on 
an Emulex PCB, would the OEM be as 
open in disclosing data to DEC, a possi
ble competitor, as it would to Maintech, 
a non-seller of competitive products? 

Do the diagnostics available check 
out the entire system with all vendor 
products being exercised? And what 
about the roadblocks put up by OEMs 
to prevent competitors from using their 
diagnostics? Do they impede the non
OEMs' service ability? 

With test equipment how much is 
necessary to troubleshoot, test and ad
just the many types and brands of OEM 
components now linked to the comput
ing network? Will a moving van be re
quired to carry the exercisers, testers, 
boards and cables and tools required? 
Can one FE possibly know how to use 
and interpret all of the gadgets? And 
most important, whose wallet will pay 
for all this, the user or the service 
vendor? 

As you can see, mixed-vendor 
equipment, all operating together in an 
integrated corporate computing en
vironment brings many substantial 
problems and challenges to the field ser-

DEC PROFESSIONAL 



vice endeavor. I'm sure as you read over 
the list above, other questions, and 
possible problem areas, come to mind 
depending on your situation. By now, 
no one can blame you if you're think
ing, "How did I get into this anyway?" 
"Can my equipment ever be serviced ef
fectively and efficiently under these 
complex conditions?" 

Well, thankfully, the answer is yes! 
These mixed-equipment servicing 
problems can be handled. And now 
we'll take a peek at how some TPM pro
viders are addressing the task. 

Handling The Problems 
I have talked extensively with a few 
. third-party maintenance providers over 
the last few months collecting firsthand 
data on how they're addressing the 
complex issues involved with mixed
vendor equipment servicing and how 
these TPM organizations are meeting the 
challenges of maintaining DEC equip
ment combined with other hardware on 
a day-to-day basis. 

Of course, all of the TPM firms 
contacted believe their industry provides 
the best answer to the "Who's at fault?" 
question. By providing a one-stop, 
supermarket of service for all user 
equipment and system needs, this prob
lem, along with all finger-pointing, is 
eliminated. The TPM vendor takes 
responsibility for almost all of your 
maintenance and servicing needs. The 
user is relieved of determining what 
piece of equipment or which component 
is failing; it doesn't matter. You make 
one call to get it fixed. This returns the 
user to the same situation that existed 
in preconnectivity/pre-LAN days. 

However, common sense reminds 
us that, although the larger TPM com
panies claim total service ability, with 
the hundreds of brands available today, 
both foreign and domestic, no one com
pany can guarantee a customer that it 
can maintain and properly support every 
piece of hardware. But they can support 
the hardware supplied by the larger 
OEMs and many of the smaller ones 
with their one-call approach. Of course, 
occasionally a second call to another 
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party may be necessary. This was true 
even on the standard DEC-based 
systems. 

As John Zarzano, director of 
Strategic and Business Planning for Sor
bus, commented, "Minimizing the ven
dors who handle account servicing is 
very beneficial from an end user's view
point. Having only one number to call 

for almost any type of service problem 
results in a closer working relationship 
and better response between the service 
provider and the user responsible for 
obtaining service.'' 

All of the major TPM firms con
tacted spend considerable time and ef
fort in cross training FEs to work on a 
variety of hardware makes and models. 

--------

WANTED: Communications Wiring System 

Isn't it about time 
you hire the best! 

The MOD-TAP Communications 
Wiring System is a modular solution 
for voice and data building wiring. 
MOD-TAP System is not biased 
towards any particular manufacturer's 
equipment or Local Area Networking 
scheme. MOD-TAP System is 
guaranteed to interconnect any com
patible equipment utilizing twisted 
pair wiring. 

MOD-TAP System 
285 Ayer Road 
P.O. Box 706 
Harvard, MA 01451 
(617) 456-3500 

MOD-TAP System UK Ltd. 
City Commerce Centre 
Marsh Lane 
Southampton Hants, SOl lEX. 
England 
44 703 212120 

Trademarks are the property of their respective owners. Mf)l)-'liU?System 
Call today 1-800-252-1100/617-772-5630 for our new 1988 Applications Catalog. 
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digltal 
revtew 

both agree • • • 
REPORT CARD 

Dynamic Load 
Balancer 

loaded system. Documentation 
is clear, brief and to the point. 
Use of 1he producl is cffori less 
once ii is inSlalled. The prod
uct functions without apparent 
errors and has no adverse side 
effects on other system func
tions. Telephone support for 90 
days is included in the price of 
the product Installation uses 
!he BACKUP program ralher 
1han VMSINSTAL, bul is very 
simple nonetheless. The prod
uct is an excellent value, given 
the cost of alternatives. 
DETAILS: The Dynamic Load 
Balancer is avai lable for a 30-
day demonstration period, in
cluding documentation and 
1elephone supporl, for $69.95. 
Single first copy distributions 
are priced al $1.495, while sub
sequent copies cost $ l, 195. The 
product runs on any VAX un
der VMS. 

''One of the 
best in the 
industry'' 
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SUMMARY: The Load Bal
ancer's performance signifi
cant 1 y improves the 
performance of a heavily Digital News 
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Squeeze The Most 
Out Of Your VAX 

Because DYNAMIC LOAD 
BALANCER frees up memory 
and CPU resources, you will be 
able to have more interactive 
users on your existing hardware. 
The more heavily loaded your 
VAX is, the greater your results 
will be. 

Efficient Watchdog 

The DYNAMIC LOAD BALANCER 
is like having a VAX system man
ager monitor and tune your system 
on a non-stop basis. By monitoring 
system performance and interac
tively modifying VMS system 
parameters, CPU cycles and physi
cal memory resources are distrib
uted more evenly and efficiently. 

Nominated for: 

"Best system 
management 

product'' 

digttal review 

TARGET 
AWARDS 
NOMI EE 

Here"s What VAX Professionals Are Saying: 

"Using the DYNAMIC LOAD BALANCER is like having another VAX 780." 
-INTERSTATE ELECTRONICS 

"We were seriously considering replacing our VAX 785 with a larger CPU to give 
us additional processing power and better interactive response time for the users. 
I'm happy to report that response time is no longer an issue." 

-YUMA REGIONAL MEDICAL CENTER 
·"Overall response time has improved forty percent!" 

-UNIVERSAL SEWING SUPPLY 
"System performance has improved sufficiently to allow us to defer an emergency 
purchase of a 32 mb memory upgrade." 

-UNIVERSITY OF TEXAS, Radiology Department 
"/am EXTREMELY pleased . .. congratulations on developing an excellent product." 

-CITY OF LARGO, FLORIDA 

YOO CAN INCREASE SYSTEM PERFORMANCE BY AT LEAST 25% * 
. WITHOUT ADDING HARDWARE! 

THE ORIGINAL VA( 

YNAAfl 
LOAD jl BALANCER™ 

Join the hundreds of sites who have already purchased DYNAMIC LOAD BALANCER. Licenses are $1,495 for 
any VAX. Cluster licenses are $3,495. A 30-day evaluation package is available for $69.95 which includes media 
and full documentation. Distributor inquiries welcome . 

PLEASE CALL: 1-800-525-2527 In CJ.S. • 1-800-325-2527 In California • 619-455-7 404 Elsewhere 

30 .. DAY DEMO $69.95 

UCH TECHNOLOGIES, INC. 

DYNAMIC LOAD BALANCER is the registered trademark of Touch Technologies, Inc. 
VAX and VMS are the registered trademarks of Digital Equipment Corp. 

• Results will vary depending on the system saturation level. Heavily saturated systems will benefit the most. 

San Diego Headquarters 
9990 Mesa Rim Road, Suite 220 

San Diego, CA 92121 
FAX: (619) 455-7413, Gii-Giii 
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Sorbus, which maintains over 400 dif
ferent brands of computers and related 
equipment, feels that maintenance is 

. their only business, and therefore, they 
must perform better than OEM service 
organizations. Thomas Hodge, product 
manager in charge of DEC-related ser
vice, states, "The customer is paying for 
uptime, not the time that the FE is out 
there. Therefore, it's to our benefit as 
well as the customer's to have the FE in 
and out of the site as quickly as possible." 

The parts availability and locating 
issues also are being addressed success
fully by the TPM companies. For exam
ple, TRW's automated-parts cross
referencing system can track and order 
any part from its 10 million plus item 
inventory within minutes. And it 
doesn't matter what part number desig
nation the manufacturer assigns, it can 
be cross referenced quickly, even to 
locate a duplicate part by another manu
facturer. Sorbus and Maintech each 
employ similar parts referencing and 
locating systems. 

TPM firms are geared to support 
customer requirements for both parts 
and service. "When servicing mixed
vendor systems, the array of products 
maintained is current with customer 
needs and not based on the needs of the 
manufacturer of the basic processing 
components," according to Larry Feld, 
project manager at TRW's Customer 
Service Division. 

When maintenance is the primary 
business of the service vendor, flexibility 
on service agreements also is improved. 
For example, the user can continue with 
DEC-supplied service and just buy 
TRW's diagnostics or training services, 
or continue with IBM maintenance while 
turning over printer service to TRW. 

Sorbus will take on a contract to 
support only one OEM CPU in a mixed
vendor CPU site, but won't accept a 
peripherals only situation. Sorbus, 
working with another Bell Atlantic 
company, will provide a multiyear 
fixed-price service contract as part of a 
sales or lease package, if desired. 

Maintech, the TPM arm of Volt 
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Delta Resources Inc., will provide 
design engineering to solve integration 
or compatibility problems on mixed
vendor systems with or without a ser
vice commitment. They also will bun
dle equipment sales into maintenance 
contracts, freeing the customer from 
capital investment situations. 

Maintech is an interesting entity 
unfamiliar to many MIS managers. They 
have been in the business of maintain
ing DEC-based mixed-vendor systems 
since 1971, but have kept a low profile. 
Yet, according to Frank D 'Alessio, vice 
president of Maintech, last year's 
revenues of $16 million plus were 
derived almost exclusively from servic
ing DEC-based mixed-vendor systems. 

None of the TPM vendors inter
viewed felt that the restrictions from 
Digital Equipment Corporation on us
ing DEC Diagnostics has hurt them. 
Most either write their own, purchase 
packages from outside vendors, such as 
TRW, or do a combination of both. The 
same applies to documentation, 
engineering drawings and other items 
needed for servicing the equipment. The 
bigger third- and fourth-party organiz
ations produce their own and do sell 
them on the open market. 

One of the most impressive items 
I came across while researching this ar
ticle involved a piece of test equipment 
that, in my opinion, demonstrates the 
commitment the TPM industry is mak
ing to mixed-vendor servicing. 

At TRW's Fairfield, New Jersey, 
facility, I was introduced to Sleuth, a 
proprietary tester designed specifically 
for the mixed-vendor system's servicing 
environment. The use of this versatile, 
suitcase-size tester is now in the im
plementation phase. Sleuth is capable of 
running remote diagnostics on, or 
troubleshooting just about any system 
component, by any manufacturer, under 
a service agreement with TRW. The 
tester works by attaching custom-made 
pods containing the correct circuitry for 
the device under test, and inserting a 
diskette into the tester. This diskette 
holds proprietary routines to exercise 
and test the target device. New pods and 

diskettes continually are added as new 
units and modules are placed under the 
TRW service umbrella. 

TPM And Mixed-Vendor 
Environments 
With system integration and LAN fever 
sweeping through corporate computing 
centers, it's time to take a fresh look at 
the purchasing and obtaining of main
tenance services. It's a new ballgame. 
Connectivity has changed the rules, and 
maybe also changed the field service 
players who are best able to provide the 
types of support needed. 

While OEM vendors grudgingly 
take on non-brand products to support 
their installed systems and service add
ons on a limited, authorized basis, TPM 
providers are interested in maintaining 
the whole installation. For most TPMs, 
maintenance is · their main business. And 
because it is, their concept of customer 
support isn't based on possible future 
equipment sales, but is oriented toward 
total customer care. Hardware main
tenance; hardware, software and opera
tional support; training services; etc., are 
how they make their money. They have 
the incentive to perform and meet cur
rent site needs, regardless of equipment 
mix or operating environment. 

While it's generally accepted that 
OEM service departments are well
trained and experienced in their own 
product lines, their training and ex
perience with other products probably 
is less intense because of the occasional 
call type of situation that arises. On the 
other hand, a typical TPM FE is cross
trained and constantly is exposed to 
working on a variety of product mixes 
serviced by the company. 

TPM companies now are recog
nized as quality maintenance providers. 
They may or may not be less expensive 
than other service providers, but they're 
capable of delivering an excellent service 
product, with national coverage quickly. 
And in a mixed-vendor systems situa
tion they may provide a superior service 
product, and be more suited to this type 
of environment. • 
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No other application development software 
is quite this fast. 

Sure, you expect speed. But 
not this much speed. Truth is, any
one who has ever developed applica
tions is surprised by PROGRESS. 
Like the developers who gave it 
the highest satisfaction rating 
among the 4GL DBMSs recently 
surveyed by DATAPRO. * 

Well, hold your horses. 
Because now there's some

thing even better: new PROGRESS 
V 4. It's designed for building, modi
fying, and customizing database ap
plications. It requires less code than 

other 4GLs, it's crash-proof, and 
it's transparently portable across 
VAXNMS, UNIX, XENIX, 
ULTRIX, MS-DOS, andLANs. 

But now it's been enhanced 
with over 25 major new features, 
to give you even more speed, flexi
bility, and control. 

For only $95 t, you can test 
drive a complete copy of 
PROGRESS V 4. And if it's not as 
fast as we say it is, we'll refund 
your money. So call today. 

And hang on tight. 

,------------, 
Send $95t for your PROGRESS V 4 Test Drive. I 
Or call: Progress Software Corporation 
(Fonnerly Data Language Corporation) I 
50akPark I 
Bedford, MA 01730 I 
1-800-FAST 4GL I 
(In Massachusetts, 
call 611-215-4500) I 
FAX: 617-275-4595 I 
Telex: 509965 I 

I 
I 

PROG===~--= R I ... =-===--=--~ I ---~"111111!!'111' 

~ASTEST FROM START TO FINISH. _J 

Offices in: Boston, San Francisco, Washington, D. C. , Amsterdam, Brussels, Cologne, Copenhagen, Helsinki, London, Melbourne, Munich, Oslo, Paris, Sydney, Stockholm, Vienna, Zurich 

*DATA PRO Reports on Software, DATAPRO 70 © 1986, 1987, DATA PRO RESEARCH CORPORATION tFor international orders please call for shipping and handling information. 

PROG RESS is a registered trademark of Progress Software Corporation, developers of advanced software technology for business and industry. The following are trademarks of the following companies: VAX, VMS and ULTRIX of Digital 
Equipment Corporation; UNIX of AT&T; MS-DOS and XENIX of Microsoft Corp. 
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The Emerging 
x 
WINDOW X Window System 
Evan Birkhead Editor's note: 

This is the first 
in a series that 
will address the 

emerging X Window System. Known as X 

by its developers at MIT's Laboratory for 
Computer Science (LCS) and Project Athena, 
X Window is a machine-independent, 
network-transparent graphics interface protocol 
that was introduced in January 1987. Its 
source code was made accessible to various 
hardware vendors, so they would adapt it to 
their specific platforms. 

Last year, 11 companies made a 
financial commitment to evolving the 
standard: Apollo, Apple, AT&T, 
CalComp, Digital, Hewlett-Packard, 
Sequent Computer Systems, Sony, Sun 
Microsystems, Tektronix and Xerox. 
Primarily because of this united support, 
X has gathered a great deal of 
momentum and, in some circles, is ac
cepted as a de facto standard. X cur
rently is preferred by software 
developers who require a common win
dowing system and by multivendor net
work managers who oversee shared 
workstations, which explains Digital's 
keen interest. 

Consortium Adds New Members 
In January, one year after the debut of 
the X Window System, MIT announced 
the MIT X Consortium, a group of 
companies devoted to supporting and 
pushing the X standard. Each of the 11 

companies that lent support during the 
first year will pay a total of $150,000 over 
the next three years to fund develop
ment. They also agreed verbally to sup
port internally and lead the further 
evolution of X, according to MIT's Bob 
Scheifler, the principal architect of X. 
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"Each will be expected to make a sub
stantial time commitment among their 
own personnel," said Scheifler. 

MIT will act as a broker in the con
sortium, a foundation for guidance and 

. . . success will be 
measured by the 

number of third-party 
software applications 

that implement X 
in the coming year. 

cooperation. Scheifler was excited, 
because the consortium marked the first 
time MIT gained control of a standard 
after it left the academic environment 
and moved into the real world. 

In addition, IBM, Bull and Fujitsu 
America became full consortium mem
bers. Companies such as Stellar Com
puter Inc., Evans & Sutherland and Soft
ware Productivity have become affiliate 
members for $15,000 apiece. MIT is ex
pecting others to join. 

In return, the university delivered 
an upgraded development platform and 
planned new initiatives in other areas. 

In addition to a lot of bug fixes, 
Release 2 of version 11, available at the 
end of February, includes added color 
support for IBM and Apollo machines 
and improved toolkits, according to 
Scheifler. As for contents of future 
releases, Schiefler said, "We gave 
developers a page of issues, and they 
wanted to address all of them this year." 
Among these were added 3-D graphics 
functionality, PHIGS capability, PostScript 
and image processing. 

Having established his plans, 
Scheifler told the consortium members, 
"It's time for vendors to build applica
tions.'' 

Popular Among 
Software Developers 
With the support of both IBM and 
Digital, X has it made. But, success will 
be measured by the number of third
party software applications that imple
ment X in the coming year. The stead
ily growing consortium of hardware 
vendors certainly should increase the 
probability of more software. 

Already, X appears to have been a 
catalyst to some software developers: 
1. Adobe Systems has released a version 
of its PostScript electronic publishing 
package called Display PostScript using X 
Window. 
2. CASE vendor Interactive Develop
ment Environments has announced X 
implementations of its system. 
3. Index Technology, another multi
platform CASE manufacturer, also has 
endorsed it. 
4. x-Pression application development 
tool system from Cognition Inc., a 
UNIX specialist, is based on X. 
5. X has been adopted by Polygen Cor
poration and used in its Centrum 
technical information management sys
tem and its Quanta molecular modeling 
program. 
6. Locus Computing Corporation has 
debuted an enhanced version ofX Win
dow, based on System V UNIX. One of 
the many others is Applix Inc. Undeni
ably, X is popular at Applix. John 
Butler, Applix's marketing vice presi
dent, urges developers to support X 
with their products rather than with 
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their mouths. "X is a giant step for
ward," he explained . " N ow software 
developers don't have to start from 
scratch on each port." 

The Disappearing 
Operating System 
For more than a year, Applix has been 
using X to port its Alis office automa
tion software to different workstation 
platforms. Noting that today's applica
tions are more visual , allowing the user 
to worry less about the operating sys
tem, Butler said that with X the soft
ware developer "doesn't have to deal 
with the physical characteristics of a 

device we're transporting to. It's a 
straightforward and workable ap
proach." 

According to Charles Foundy Iler of 
Daratech, a market research firm, the 
user will win with the increasing ac
ceptance ofX Window. Foundyller says 
the user will have access to more ap
plications, and the price for software 
will drop, because the developers will 
see a larger market. He believes that the 
multiple hardware platforms will spur 
competition and drive prices down. 

Additionally, Foundyller says the 
operating system market will undergo 
an interesting transformation. "Operat-

Coi;ppanies Mentioned In This Article 
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ing environments such as IBM's MVS, 
VM, AIX and MS-DOS; DEC's VMS; and 
Apollo's AEGIS," he concludes, "are go
ing away due to developments like this." 

The Most Hard-Core Supporter 
After the release of X Window, Digital 
came out with DECWINDOWS, a win
dowing and graphics interface for net
work users running VMS, ULTRIX and 
MS-DOS. "We can think of no stronger 
endorsement than a public commitment 
to the development of an architecture 
based on this standard," explained 
Richard Treadway, Digital's VMS prod
uct manager. "Our customers have in
dicated they would prefer an open win
dowing system across multiple hard
ware and software architectures." 

Without question, Digital intends 
to make X, in the guise of DECWIN
DOWS, the standard windowing system 
on all of its future workstations. Its in
house development of DECWINDOWS 
reportedly has improved upon the 
original X in the following areas: a 
wider range of toolkits for building 
screen management devices, support for 
more international character sets, and 
the optimization of X code for VMS, 
ULTRIX and MS-DOS. 

At the consortium announcement, 
Digital's Scott MacGregor echoed 
Treadway's comments from a year 
earlier. Noting that X works in TCP/IP 
and DECNET settings, MacGregor said, 
''X is a good integrating vehicle for 
various heterogeneous networks and, 
we believe, in integrating networks." 

He added that the next version of 
DECWINDOWS "will have a particular 
'look', which is how we will encourage 
applications developers to design their 
user interface.'' MacGregor says that X 
helps the most important interface in 
computing environments: the user's in
teraction with the software application. 

IBM Makes Its Move 
IBM's entry into consortium is more 
important to the future of IBM than the 
future of X. Gig Graham, an analyst 
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with Gartner Group, said that in com
mercial data processing sites, System 
370s that each require a dedicated con
sole for traffic monitoring will be able 
to share one console among 30 com
puters using X. In addition to reducing 
the cost for users, this will help syn
chronize messages and optimize the net
work's operating performance. 

In the long term, Graham sees 
fewer system managers governing each 
370 network and more efficient message 
processing, resulting in lower costs and 
better performance. 

For IBM, the inevitable OS/2 also 
will play a major role. An official state
ment from IBM said that "IBM already 
has shown its support of the X Window 
System as a windowing standard 
through the implementation of X ver
sion 10.4 on the IBM RT PC and the re
cent announcement of X version 11 of 
the IBM RT PC. We also intend to sup
port it for the IBM Personal System/2." 
Indeed, much of the PS/2's acceptance in 
the ever-increasing multivendor en
vironments may hinge on the PS/2 run
ning its own version of X. 

IBM was reluctant to participate in 
the initial backing for X, because "the 
timing wasn't right," explained Dick 
Verburg of IBM's UNIX Project shop in 
Austin, Texas. "Version 11 was better for 
us. But we never were opposed to X. 

"X isn't a closed door," he added. 
"It's always extendable. Things can be 
added to it." 

For its part, Apple said that it will 
run X on A/UX, its proprietary version 
of UNIX for the Macintosh II. 

Behind Digital in terms of X sup
port are workstation vendors Sun, 
Apollo and a few supercomputer ven
dors who, like IBM, seem to be 
acknowledgeing that networked multi
vendor workstation environments are 
the inevitable wave of the future. 
In other words, if you can't beat 'em, 
join 'em. 
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PowerStatior{ 
A Complete VT220 I VT241 Work Station 
Upgrade for the IBM PC/XT/AT and PS/2 

PowerStation™ 240 
VT240 style keyboard and ZSTEM VT240 Emulation Software. 
Optional WPS labelled keys (GOLD KEY MODEL) add $30. 

$435 

ZSTEM pc™ • VT240 Emulator Emulation Software only. $295 
VT240/241 Emulation Software with all the features of ZSTEM VT220 plus 
ZSTEM 4014, sixel and ReGIS graphics. 
PowerStation'" 220 
VT220 style keyboard and ZSTEM VT220 Emulation Software. 
Optional WPS labelled keys (GOLD KEY MODEL) add $30. 

$289 

ZSTEMpc'"·VT220 Emulator Emulation Software only. $150 
All the features of ZSTEM VT100 plus 8-bit mode, downloadable fonts , 
user defined keys, full national/multi-national modes. EX1ended macros
/script language. True 132 columns on Hercules, VGAs, Super EGAs, and 
standard EGAs using the EGAmate option. 128 columns on CGAs. 43 line 
support on EGAs. Enhanced keyboard support. Ungermann Bass NeVOne 
and VMS Services for MS-DOS support. 

''Now true 800 
pixel wide VT241 
display and 
support for 
VMS Services 
for MS-DOS.'' 

EGAmate' " $39 
Daughterboard option for 132 columns and true 800 
pixel wide ReGIS display on standard EGA adapters. 
PS220/2 $19 
Keyboard adapter cable for PS200 on PS/2 systems. 
ZSTEMpc™-4014 Emulator $99 
Use with ZSTEM VT100, VT220, or stand-alone . 
Interactive zoom and pan. Save/recall images from 
disk. Keypad, mouse, digitizer. printer, plotter. and 
TIFF support. 4100 color and line style color mapping. 
640 x 400 and 640 x 480 on some adapter/monitors. 
ZSTEMpc™·VT100 Emulator $99 
High performance COLOR VT100. True double 
high/wide. smooth scrolling . ISO and attribute 
mapped color. XMODEM and KERMIT. softkey/MAC
ROS, DOS access. 

KEA Systems Ltd. 
#412 · 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9 

Telephone (604) 732-7411 Telex 04-352848 VCR Fax (604) 732-0715 
Order Toll Free (800) 663-8702 

in Beta Test 
(For Applications 
created using the 
Oracle Database] 

30 day money back guarantee AMEXIMCNISA 
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XE NT IS® 
DICTIONARY 

MCBA Transcomm/GSI 
Diagonal Data Ross Systems 
Applications developed in-house 

NCA'S 
MAXCIM* 

Manufacturing 
& Accounting 
Software 

XENTIS- the premier report generator for DEC VAX/VMS computers-will soon be 
able to interface with the Oracle 4th GL. For programmers and nonprogrammers 
alike. XENTIS is fast and easy to use. 

Proven in more than 500 installations. the Park Software report writer can combine 
information across several data bases ... for example, your accounting staff can pull 
information from Ross Systems accounting software and combine it with data from 
Argonaut's Human Resources package in one report. And soon you 'll be able to add 
data from applications created with the Oracle system. 

To learn more about XENTIS and our fully functional evaluation kit, 
call (206) 343-0447 today! 
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FROM 
THE LAB MDB TURBOMUX 
David W. Bynon The MDB 

TURBOMUX TURBOMUX 
MDB Systems Inc. 
1110 West Taft Ave. 
Orange, CA 92613-5508 
(714) 998-6900 
Price: $6,455; each additional terminal 
server unit is $4,200. 
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communica
tions subsys

tem from MDB Systems Inc. of Orange, 
California, is an efficient alternative to 
the Digital DHV11 and many third-party 
DHVl 1 emulators. The MDB approach is 
what makes it unique. 

bus. The Q-bus version was used for 
this lab review. The terminal adapter 
unit is a 32-port asynchronous 
multiplexer in self-contained housing. 
You have your choice of a rackmount or 
tabletop unit. As many as eight terminal 
adapter units can be cascaded together 
to provide up to 256 ports from the 

same microprocessor module. l•r :::::=---------~-------.. 
The TURBOMUX is designed 

around two basic components, a DHU 
micrnprocessor module and a terminal 
adapter unit. The microprocessor 
module is a controller that plugs directly 
into your host machines' UNIBUS or Q-

Each port supports full modem 
control and 16 baud rates, from 50 to 
38.4K baud. Additionally, the transmit 
and receive speeds may be different. 
Signal compatibility includes RS232-C 
and RS423-A. Cable length between the 

The MDB TURBOMUX, Q-bus version, is a high-petformance 
communications subsystem. 
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microprocessor module, computer sys
tem, and the terminal adapter units is 10 
to 1,000 feet. 

Installation was quick and easy. 
Like many controller manufacturers, 
MDB has chosen to use non-volatile 
RAM (NOVRAM) to store the micropro
cessor's configuration parameters. To 
configure the TURBOMUX processor, 
plug the board into an empty slot, con
nect a terminal to port O of the terminal 
adapter, bring the system back up and 
enter a few commands at the terminal. 
Once the configuration has been writ
ten to NOVRAM, the system is rebooted, 
and then, you have 32 more ports. 
There's no software to install, no drivers 
to patch and no parameter changes to 
make. Just slip it in and go. TURBOMUX 
uses the standard DHU/DHV driver 
YFDRIVER.EXE under VMS. The VMS 
SYSGEN utility is used to determine the 
correct CSR and vector. 

Testing TURBOMUX wasn\ easy. It 
required presenting a known load to the 
communication subsystem and measur
ing the results against that of another. 
The problem I faced was not having 
another system with as many ports; the 
second lab system, a MICROVAX 11, has 
a single DHVl 1. 

What I came up with involved con
necting eight lines between the 
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MICROVAX with the D igital DHV11 and 
the MICROVAX with the TURBOMUX. 
Then, I wrote the following two 
programs: 

$! Read port program 
$! 
$OPEN/READ PORT 'Pl' 
$ READ LOOP : 
$ READ-PORT INPUT 
$ GOTO READ_LOOP 

$! Write port program 
$1 

$OPEN/WRITE PORT 'Pl' 
$WRITE LOOP : 
$ WRITE-PORT "QWERTYUIOP" 
$ WRITE PORT "QWERTYUIOPASDFGHJKLZXCVBN 

MQWERTYUIOPASDFGHJKLZXCVBNM" 
$ WRITE PORT "QWERTY" 
$ WRITE PORT "QWERTYUIOPZXCVBNMAS" 
$ WRITE PORT "QWER" 
$ GOTO WRITE_LOOP 

The read port program was used to 
read data coming into a port, while the 
write port program was used to put data 
out to a port. I started four processes on 
each machine executing the read port 
program (i.e., $SPAWN/NOWAIT @READ_ 
PORT TXA1:, $SPAWN/NOWAIT @READ_ 
PORT TXA3:, etc.) and four processes on 
each running the write port program. 
Next, I started the monitor program 
$MONITOR IO to watch the results. 
They were interesting. 

The buffered I/O rate reading on 
each system was approximately the 
same; the DHV11 system ran at an 
average of 46.1 buffered I/Os per second, 
while the TURBOMUX system hung in 
there at an average of 52.6. Clearly, the 
TURBOMUX was processing more data. 
However, it's difficult to tell the true 
throughput difference, as the DHV11 
could be holding the TURBOMUX back. 

The big surprise came when I 
switched from monitoring I/O to 
monitoring the system, $MONITOR 
SYSTEM. The DVH11 system's CPU 
usage was tracked at 99 percent, while 
the TURBOMUX system loafed along at 
approximately 75 percent. 

What Makes The Difference? 
The TURBOMUX processor em ulates a 
OHU11, not a OHV11. A DHU11 has 
several high-performance features not 
found on the DHV11, such as a pro
grammable delay timer and OMA first 
in first out (FIFO) buffers. The program-
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mable delay timer allows characters to 
collect in the buffer, known as a silo, and 
be sent to the CPU via a single interrupt. 
A OHV11, on the other hand, interrupts 
the CPU for every character transmitted 
or received. So, you can see that the 
CPU in the DHV11 system spends a great 

deal of its time serv1cmg interrupts 
rather than computing. 

The MOB TURBOMUX is a high
performance terminal communications 
subsystem alternative for single VAX 
systems. Its design, performance, pack

aging and expandability make it first rate. • 

2.5 Gigabytes VAX Backup 

//U///H/H////ll//lllll/1/11 

Gigastore works with the standard VMS, DCL Backup Com
mand and all Qualifiers or standard Unix Dump/Restore Command 
and all Arguments. It also provides DEC tape emulation for general 
purpose use. 

Utilizing true read-after-write coupled with very powerful error 
correction, GIGASTORETM gives you an unsurpassed error rate of 
1 in 1023 bits. In addition, you get a high speed search capability 
not available in most 9-track drives and the convenience of a T-120 
VHS cartridge. An IBM PC interface is also available. 

Call Digi-Data, an organization with a 25 year history of 
manufacturing quality tape drives, at (301) 498-0200. 
™GIGASTORE is a trademark of Digi-Data Corporation. 

II 
OIGl-OATA CORPORATION 
8580 Dorsey Run Road 
Jessup, MD 20794-9990 

~~ (301) 498-0200 
• Telex 87-580 

••••e .. . First In Value 
In Europe contact: Digi-Data Ltd- • Unit 4 • Kings Grove • Maidenhead, Berkshire 

England SL6 4DP •Telephone No. 0628 29555/6 •Telex 84n20 
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FROM 
THE LAB The Link MC3 Terminal 
David 8. Miller The Link Mc3 

(MC for Multi
ple Concept) 
terminal from 

Link Technologies of Freemont, Cali
fornia, emulates a VT100, an IBM PC or 
a host of other models. 

Ergonomically, the Link is a com
fortable terminal with which to work. 
The screen can be tilted and swiveled to 
any angle. Its small footprint ( 12 x 10 

inches) ensures that it will fit in many 
tight places where other terminals 
won't. 

The keyboard is noticeably shorter 
in length (17 inches) than the VI220. I 
like the touch of the keys; they have a 
positive response, and the] and F keys 
contain tabs to keep you on the home 
row. Shift, Return, Escape, Caps Lock 
and Tab all are within easy reach and are 
the appropriate size. The 16 function 
keys are labeled clearly and spread across 
the top of the board. To the right are the 
Scroll Lock and Set Up keys. Directional 
arrows are located in a similar fashion 
to the VI220, to the right of the main 
key bank and toward the bottom. A 
keypad to the right emulates the VT100 

edit keypad, as you would expect. Color 
coding in grey and white distinguishes 
the standard keys from the special
purpose ones. 

I'm not a fan of green monitors, but 
if I had to use one, the Link's would be 
a fine choice. Resolution is excellent; 
characters can be displayed in fine or 
bold fonts. I found both fonts easy on 
the eyes and pleasant in appearance, 
whether the display was set for 24 lines 
or the compressed 42 line mode. 

At the rear of the unit are three 
ports, two serial and one parallel. The 

122 

parallel port can be joined to any parallel 
printer with a standard IBM PC male to 
Centronix cable. This beats worrying 
about serial port pin assignments. The 
auxiliary serial port may be used to con
nect another printer or to another host 
computer if Virtual Terminal mode is 
selected. 

Setup 
Upon startup, Link checks itself out and 
displays the results with a list of any 
options installed, such as a different 
keyboard or RS422 interface. 

Three setup screens display the 
available parameters. Instructions at the 
bottom of the display are the same for 
all three screens. Current settings may 
be changed and saved in Link's non
volatile memory, factory settings may be 
re-established and the last set of saved 
settings may be restored if desired. The 
keyboard's Function keys may be set to 
emulate the current emulation mode. 
Using the Function keys 1 to 3 moves 
the terminal through the three screens; 
F4 invokes the Desk Accessory option. 
Directional arrow keys permit move-

Link MC3 tenninal 
emulates a VT100 

and other models. 

ment from setting to setting on the 
display and through all the options for 
any one particular parameter. 

Screen 1 displays current settings 
for the ports at the rear of the unit. 
Parameters for each port may be set in
dependently. In terms of communica
tions·parameters, currently available set
tings are baud rates of 110, 300, 600, 1200, 

2400, 4800, 9600, 19.2K and 38.4K; seven
or eight-bit words with one or two stop 
bits; even, odd, mark, space or no par
ity; and either of the handshake pro
tocols, XON/XOFF and DTR. 

Next on this screen, the Host is set. 
This allows either the main or auxiliary 
port to connect to the host computer as 
the online connection. This has par
ticular significance in terms of setting up 
virtual terminals. 

Available communication modes 
are Full and Half Duplex, Block in 
which blocks of data rather than in
dividual characters are sent, Local where 
data isn't transmitted to the host 
machine and Monitor where control 
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Everyone's talking about it now, but we've been shipping it 
since 1982. And we've continued to set the real-time standard 
every year since. RTU™, our real-time enhanced UNIX 
operating system, provides guaranteed 
response plus the flexibility and compatibility 
of SVVS-validated AT&T UNIX System V. 

Scientists, engineers and OEMs can choose 
from a whole family of MC680XO-based 
multiprocessor computers, from 2 to 20 
MIPS, designed for high-performance 
applications in data acquisition, measurement 
and control, C3I, GIS, imaging, and real-time 
simulation. 

What's behind the trend to real-time UNIX? 
Want to learn how your real-time application can benefit 
from UNIX power and compatibility? 

UI.J MASSCOMP 
UNIX is a registered trademark of AT&T Bell labs. 
MASSCOMP and RTU are registered trademarks of Massachusetts Computer Corporation. 

ENTER 136 ON READER CARD 

Send in the coupon below for your free copy of 
Understanding Real-Time UNIX, by Prof. John Henize. 

Get your engineers on track with the best 
real-time systems available. 
1-800-451-1824 
(MA 617-692-6200) 

Send this coupon to MASSCOMP, Dept. AJMA, 
One Technology Way, Westford, MA 01886 A 

D YES, please send a complimentary copy of 
Understanding Real-Time UNIX. 

D Send me information on MASSCOMP real-time 
computer systems. 

NAME ________________ _ 

TITLE ________________ _ 

COMPANY _______________ _ 

ADDRESS ________________ _ 

CITY _______ STATE ___ ZIP ___ _ 

PHONE ________________ _ 

MY APPLICATION IS:--------------



characters are displayed mnemonically 
rather than hidden. This has particular 
value in debugging. If a status line is 
displayed on the screen, the designa
tions, FDX, HDX, BLK, LOC or MON, in
dicate the current setting. 

Moving along on Screen 1, select
ing an emulation mode means choosing 
between VT100, VT52, Link 125, Wyse 50, 

Smooth settings weren't as smooth as 
I'm used to on DEC terminals. 

The Virtual Terminal parameter 
allows the Link to be configured as two 
entirely different terminals using the 
main and auxiliary ports independently 
of each other. The active port deter
mines the configuration in force at that 
time. By choosing Virtual Terminal/ 

Two character sets are supported under VT100 
emulation as are all VT100 screen and 
character attributes for reverse video, 

blinking characters, split screen and the like. 

Televideo 910/925, ADM 3A, ADDS View
point/Viewpoint 60 and IBM PC (PC 
scan codes and the IBM character set are 
emulated). After choosing an emulation 
mode, you can move to Setup Screen 3 
and reset the function key definitions. 

Finishing the left column, you can 
choose 80- or 132-column mode, the 
number of display lines (24, 25, 42 or 43) 
and display pages, which forces the ter
minal to work in 80-column mode only, 
allowing six pages of available memory 
as opposed to two pages in 80- or 
132-column mode. 

Autopage mode, if set ON, treats all 
display memory as one contiguous 
block. The default is OFF, which cuts 
display memory into individual pages of 
24 or 25 lines depending on the current 
setting for page length. Display 
memory is designated as individual 
pages of a certain length, depending on 
your choice from the submenu. A stan
dard virtual page is 24 lines long. 

Scroll mode can be set for Smooth 
Slow (two scan lines per second), 
Smooth Fast (four scan lines per second) 
and Jump (12 scan lines per second). The 
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Split, the screen is divided into two in
dependent sections with the main port 
displaying 24 lines of data and the aux
illary port, 17. Without Split, the ter
minal's first page of display memory is 
for the main port, the second for the 
auxillary. Depressing CTRL-BREAK or 
CTRL-SysReq, depending on the 
keyboard emulation you choose, will 
cause the terminal to toggle between the 
virtual terminals. 

. The last two concerns are Auto 
Font load which ensures that a particular 
character font is loaded correctly when 
an emulation is enabled, and the Printer 
Port designation which allows the 
choice between the serial or Centronix 
parallel ports. 

Setup Screen 2 provides for alter
ing display and audio attributes. I like 
to have the status line ON at the top of 
the screen that displays the communica
tions mode, video pages used and/or 
available and the current time. Other 
settings made here include brightness, 
video type (normal or reverse) and 
keyclick ON/OFF. 

You can set cursor style to blocks 
or underlines, in the steady or blinking 
flavors, or turn it off altogether. The 
tone and volume of the bell may be 

changed, although I found the lower 
volume setting to emulate noiselessness. 
Those accustomed to the very obvious 
VT220 screech or a VTlOO's machine gun 
sound effect will find even the higher 
volume setting on the Link to be a little 
low in volume. 

Lines may be wrapped or set to 
overwrite the last character by chang
ing the Auto Newline setting; the 
Return key can be defined to send a plain 
CR or CR/LF pair; you can choose end
of-line and end-of-block terminator 
characters as well. 

A nice feature built into the ter
minal is the ability to display the time 
on the status line and to set its internal 
clock to the current date and time. The 
clock isn't battery powered and must be 
reset if the terminal is turned off. 

Setup Screen 3 deals primarily with 
the keyboard. The Link's 16 function 
keys automatically take on the charac
teristics of the chosen emulation unless 
specified otherwise. The F keys can be 
programmed to your liking, and the set
tings can be saved permanantly for 
future use. Also on this screen, the type 
of keyboard codes (PC scan codes for PC 
mode and ASCII for everyone else) can 
be set. In addition to configuring the 
keyboard shipped with the terminal, 
PC/AT and PC/RT styles are available that 
can be configured for use on a DEC 
system in VTlOO mode. 

The Desk Accessory option can be 
accessed on any setup screen by press
ing the F4 key. Presently, this feature is 
a calendar. Using the arrow keys in
crements or decrements the months and 
years. Three months of data can be 
displayed on the screen at one time. The 
manual hints that custom firmware 
could be developed to include a 
calculator and rolodex. 

Graphics, Screen 
Attributes And Fonts 
Two character sets (one of which could 
be DEC graphics) are supported under 
VTlOO emulation as are all VT100 screen 
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Not just 
another 
VTJOO/VT220~ 

terminal 

$995 Colleague Portable Terminal includes: 
• 20 Auto Connect/Auto Dial Channels 

• 20 Programmable Function Keys per channel 
• Full 25 Line x 80 Column Supertwist Display 

• Internal 30011200 bps Auto Answer/Auto Dial Modem 
with Security Callback Modem compatibility 

• 150-19.2K bps RS-232 Port & P-arallel Printer Port 
• Internal 10-Hour Rechargeable Battery with Recharger 

• VT-5211001220 7-Bit/220 8-Bit Emulation 
• Fu/I-Size/Full-Travel Keyboard 

• Compact - 7.5 lbs.; 13" x 10" x 25/a" 
• Shock Resistant/High-Impact Plastic Case 

\)J~~~~~ 

\\\~ 

\J)~~~~~ ~~~ 

\\1\~ 

$1295 Co\\eague PlUS a\so \nc\udes: 
• Fu\1-~atured Internal \J\lan) ~rncessm 

• Data Capture/Send/Screen-Snaµ 
• Session Record/P\a'lbac\<. 
• Print to Serial or Parn\\e\ Port 
• 651( ot Non-\Jo\ati\e Rf\M ~tornlde 

Also Availab\e: 
• External Numeric/ t\pp\ic.ation ¥-ewau 
• Ink Jet Printer 
• Carrying Cases 

VT is a Regis ered Trademark of Digital Equipment Corp. Random and Col ague are trademarks of Rand m Corporation. 
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NOW AVAILABLE! 
BACK ISSUES OF VAX PROFESSIONAL 
The Software Journal for VMS 

I ssues dating back to August 1983, are now 
available at only $4 an issue. That's $92 

for a 23 issue set. This is your chance to 
replace your worn-out copies and 
rrussmg issues. 

Over the years, VAX 
PROFESSIONAL has covered the 
important topics on VAX/VMS 
systems. Six issues a year, filled 
with articles by hands- on experts 
like Bill Hancock, Al Cini, Dave 
Mallery, Carl Marbach, Rex 
Jaeschke, Kevin Barkes and 
many more. 

Complete your computer 
library, order a set of 23 back 
issues. Then, when you need 
technical software information, you'll reach no 
farther than your book shelf 

ORDER YOUR SET OF AVAILABLE 
BACK ISSUES NOW! 
FOR FAST SERVICE CALL (215) 542-7008 
with credit card information or · complete and 
mail the form below. 

T Clip and Send T 

VAX PROFESSIONAL BACK ISSUE ORDER FORM 
YES, I want ____ back issue set(s) at $92 per 23 issue set . 

Payment enclosed for $ ___ _ 

Charge to D VISA D MasterCard 
(Canadian orders add $10 shipping for each set .) 

Account # 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Expires ______ _ 

Signature ___________ _ Date 

Name (Please print) 

Company 

Address ______________________ _ 

City State _____ Zip 

Telephone ( __ ) _________ _ 

ALL ORDERS MUST BE PREPAID 
Make checks payable and send to: 
VAX PROFESSIONAL, P.O. Box 504, Spring House, PA 19477 

DP0488 

and character attributes for reverse 
video, blinking characters, split screen 
and the like. An added feature, Protect 
Mode, allows you to designate parts of 
the screen as untouchable; the cursor 
will skip over protected characters to the 
next unprotected field. 

Eight-character font banks are 
available, of which two at any one time 
may be active. If Virtual Terminal is ON, 

both may have two fonts loaded inde
pendently of each other. Characters also 
may be composed by inputting a hex 
escape sequence into the font library. It 
then is available for future use. 

Printing Functions 
Supported printing modes include a 
screen dump and transparent printing 
which directs all output to the printer 
rather than the screen. I found it helpful 
to program some of the function keys 
to turn these features on and off. 

Documentation 
Documentation consists of a thin, terse 
manual that briefly describes the setup 
features and basic operation. It also sup
plies numerous appendices and charts 
for port pinouts, escape sequences and 
font designations. I found that Setup 
Screen 3 and the documentation didn't 
agree totally in appearance, but it didn't 
cause any major confusion. In general, 
for a manual this size, it describes the 
essential features of the terminal well. 

Glitches 
During my test, I encountered two areas 
that deserve comment. The manual in
dicates that the function and editing keys 
should be reset upon powerup or 
changing from one emulation mode to 
another. I found this to be true. When 
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I invoked EDT and retrieved a file, the 
directional arrows did nothing until I 
entered Setup Screen 1 and pressed F to 
reset the function and editing keys. Of 
course, this means that any keys that had 
been programmed prior to this were set 
back to their default values, meaning 

Supported printing modes 
include a screen dump 
and transparent printing 
which directs all output 

to the printer, rather 
than the screen. 

another trip to Setup Screen 3 and 
restoring the last saved setup. 

The other glitch I discovered was 
that the keyclick suddenly disappeared 
for no apparent reason. It seemed that 
whenever Help was invoked at the DCL 
prompt, the keyclick went to lunch. The 
setting for this option confirmed that 
keyclick had been turned off I tried to 
find other combinations of commands 
and sequences to simulate it, but 
couldn't find any. 

Service, Repair, Warranty 
The Link is warranted for three years 
from date of purchase, indicating the 
confidence the company has in its pro
duct. In addition, on-site, walk-in and 
extended repair-by-mail service plans 
are available at very reasonable costs. 

The technical staff at Link Technol
ogies was friendly and helpful although 
small. The person with whom I spoke 
indicated he was the technical staff at the 
current moment, so it may be difficult 
to get immediate phone support. 

Overall, I like using the Link MC3 
particularly for its superior display and 
keyboard touch. Link Technologies also 
offers a VI220 emulator, LINK 220, and 
a recently announced full-featured ASCII 
and DEC-compatible terminal, the 
MC10. • 
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THE MOBIUS STRIP 

The Newsletter of Micro and Host Computin 

Who Uses MObius? 

ALCOA 
Amherst College 
Association of American Railroads 
Atlas Steels 
Bain & Company 
Bankers Trust Company 
Barra 
The BOC Group 
British Aerospace 
British Railways Board 
Calgary Board of Education 
CH2M Hill 
Chicago Medical School 
City of Boise, Idaho 
Compaq Computer Corporation 
Contel Information Services 
Cornell University 
Crowe Chizek & Company 
Dataquest 
Dofasco 
Dupont 
Eastman Kodak 
Ericsson Information Systems AB 
First Church of Christ, Scientist 
Gandalf Data, Ltd. 
General Instruments Corporation 
Griffith Laboratories, Ltd. 
Harvey Mudd College 
Hydro Quebec 
Jet Propulsion Laboratory 
Korn Ferry International 
Lockheed 
M/A-COM Government Systems 
Magnavox 
Martin Marietta 
McDonnell Douglas 
Ministry of the Treasury, Canada 
MIT Lincoln Labs 
NASA, Johnson Space Flight Center 
National Film Board of Canada 
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New Hampshire Department of Education 
Pitney-Bowes 
RCA 
Scott Paper 
Smithsonian Institution 
Standard Oil 
Stanford University 
Ungermann-Bass 
US Army 
US Navy 
Warner-Lambert 
Westinghouse Electric Corporation 
XYPLEX 
. .. And many more 

Join thousands of Mobius 
users at over three hundred 
sites who have discovered 
true PCIV AX integration. 

For more information about the Mobius 
System and a free subscription to our 
regular four-page edition of The Mobius 
Strip Newsletter , contact FEL 
Computing. 

~ 
COMPUTING 

10 Main St. , P.O. Box 72 
Williamsville , VT 05362 

(802) 348-7171 

Telex 9102409365 EasyLink 62008742 

Mobius is a registered trademark and Task
Force is a trademark of FEL Computing. 



Chipcom gives 
you a "Whole ne"W 

waY. to look at 
Ethernet. 

Let Chipcom help 
broaden your Ethernet 
horizons. Few will argue that the 
Ethernet IEEE 802 .3 communications standard 
is the fastest, most reliable, most device-com
patible networking standard ever devised. Yet 

some things remain well beyond its reach . 
Things like the VAX cluster in the engineer

ing facility. Or the LAN in the building next 
door. Systems and devices so far away that 
baseband Ethernet alone can't cope. Which 
means you can't create the fully Ethernet-
compatible, site-wide network you need. 

Now, thanks to Chipcom, that 's no longer true. 
Because only Chipcom offers the Ethermodem T• 

Series-a complete line of Ethernet Connectivity 
devices that network your Ethernet devices 

directly to your broadband cabling system. 
Without modification, and without performance 
tradeoffs. 

With an Ethermodem-based Ethernet LAN, 
your system will cover a significantly broader 
area, with greater point to point distances. And 
do it with a system topology that remains sim
ple and flexible, no matter how many devices 
you attach. 

Best of all, you 'll continue to get the full 10 
Mbps throughput and 100% collision detection 
that helped make Ethernet the obvious net
working choice in the first place. 

Ethermodem Series devices are available for 
both 18MHz and t 2MHz broadband LAN systems, 
and include all the transceivers, remodulators, 
repeaters and frequency translators you need 
for a complete broadband LAN. They coexist 
with other broadband products, and are trans
parent to higher level network software, 
such as DECneC TOP~" XNS™ and TCP/IP. Plus, 
they 're fully compatible with nearly every 
Ethernet device ever made. 

It's true that Ethernet may still be the best 
thing to ever happen to networking. But that's 
mostly because Chipcom is the best thing to 
ever happen to Ethernet. 

For more information about the Ethermodem 
111/1 2 and lll/18 Series of products, call us today. 
Government buyers, please note that Chipcom 
is listed on the GSA Schedule, contract number 
GSOOK87 AGS5385. 

Chipcom Corporation, 195 Bear Hill Road, 
Waltham, MA 02154, 617-890-6844, Ext. 292, 
Telex: 928338 CHIPCOM UD, Fax: 617-890-6857 
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© 1988 Chipcom. Ethermodem. DECnet. TOP and XNS are trademarks of Chipcom Corporation. Digital Equipment Corporation. The Boeing Company and Xerox Corporation. respectively. 
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CWSTER 
CHRONICLES 

FRODO Meets BILBO 
And Joins GOLLUM 

Dave Mallery To build an 
LAVC, you 
need DECNET. 
(You can't 

bring up a cluster without DECNET, 
because the boot request from a member 
over the Ethernet is a DECNET 
message.) In an Ethernet-based LAVC, 
you only need end node licenses 
(cheaper) unless you ' re planning 
something like asynch DECNET or leas
ed lines, for which you need a router. 
Also, note that any DECNET license is 
cheaper on a MICROVAX II than on a 
750. In our case, the router we bought 
for the MICROVAX II was about half the 
cost of a router on the 750. 

A single end node of DECNET in
stalls right out of the box with almost 
no complexities. When you've installed 
DECNET, your mail messages will 
include the node name. This was the 
first inkling our users had that changes 
were coming: "Who's BILBO: :?" It was 
also the start of their mass education. It's 
amazing how concerned otherwise calm 
VAXMAIL users become when anything 
as radical as a node name appears. 

How To Become A Cluster Of One 
When making the transition from a 
single VAX to a cluster, we recommend 
that you bring up the original machine 
as a cluster of one. This allows you to 
make the transition to the physical 
names of the devices as they'll be known 
under the cluster, before you actually 
cluster two or more machines. Remem
ber, you have to wring out your existing 
software to get it to run in your brave 
new world. 

Becoming a VAXCLUSTER is sim
ply a matter of SYSGEN parameters, 
after you have DECNET up. The first 
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parameters (DECNET related) are 
SCSNODE and SCSSYSTEMID. SCS
NODE becomes your DECNET node 
name, and SCSSYSTEMID becomes: 

DECNET area*1024 + node#. 

Then you change the following SYSGEN 
parameters as indicated in the Table. 

It shows that we've declared a 
quorum of two, identified the 750's 
system disk as a quorum disk (one vote) 
and given a single additional vote to the 
750 itself. This adds up to two, and 
when there's a quorum of two, cluster
ing can occur. When you reboot, your 
'/AX is a cluster with one member. 

The only thing that has changed is 
the device names for the disks. In our 
case, the system disk DRAO: is now 
BILBO$DRAO:. Becoming a cluster of 
two or more involves more effort, but 

for now, this will let you fix all your 
logical device name assignments. We 
operated this way for several weeks, 
because we were waiting for things like 
late device-driver patches. In retrospect, 
it was a healthy delay, as quite a few pro
grams (the kind that only run once a 
week) showed up as needing logicals. 
This way, those changes were behind us 
by the time we added the second node, 
and we were free to concentrate on a 
new set of problems. 

Much of what you hear about 
clusters is hearsay. While planning, we 
consulted our gurus and got a different 
opinion from each. Several things, sup
posedly impossible, proved easy, while 
others were big let-downs. For exam
ple, try as we may, we were unable to 
convince the 750 to let the other nodes 
boot from its MSCP-served system disk. 
The restriction about needing a true 

Clearpoint makes the smallest 16 MB in the DEC universe. There are 8 MBs of 
surface mount 1-MB chips per side. The ROM socket daughterboard is on the right. 
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MSCP controller in the boot node holds 
true. Fortunately, FRODO:: (the 
MICROVAX II) has its own system disk 
on an Emulex QD33, so it became the 
boot node. We arranged to have only 
one SYS$COMMON directory on 
BILBO:: (the 750), so there's no double 
software maintenance problem. 

Why Bother? 
The 750 was there. It was paid for. It has 
a huge 2.4 gigabyte disk farm, connected 
with reliable SI controllers to a fast (5 
MB per second) CMI bus (also paid for). 
Now that we're running, it's clear that 
our longshot has paid off; BILBO:: had 
enough CPU power to be an MSCP 
server. It has enough power to be a 
superb batch engine as well. This keeps 
the 1/0 from our batch jobs off the 
Ethernet. I note in passing that 750s cur
rently are a glut on the market, and the 
quoted retail price runs in the low 
$7,000s. Also, BILBO:: has been running 
continuously for three years. In that 
time, it has had only one service call, a 
regulator. 

Becoming A Cluster Of Two 
Now the fun begins. In short, you 
become a cluster of two by letting the 
VMS update procedure modify your on
disk structure for clustering and allow
ing the second node to show up on the 
Ethernet requesting membership. Our 
timing was perfect, because the V4.6 
upgrade was waiting to go in when 
those DRDRIVER patches arrived. On a 
busy Saturday, we did a fresh V4.6 
upgrade, requested cluster modifications 
on both nodes and watched the two 
nodes join. 

As soon as the second cluster was 
running, we had to cope with the 
startup files and getting the single 
SYS$COMMON. The easiest way to get 
it is to have VMSINSTAL make it for you 
during the system upgrade. It will ask 
you if you want a single rooted com
mon. This results in each node's SYSn 
containing a directory that's an alias for 
the common root (V4COMMON). For 
more information, read the Guide to 
VAXCLUSTERS (AA-Y513A-TE), Section 
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Here's the 16 MB installed on stand-offi over the motherboard. 

The cabk supplied by Trimarchi conn«ts to the motherboard (center) and exits through 
the bottom (right). The extra connector is for a floppy. The E-Z Box is on the far left. 

131 



2-4. It allows you to have a single UAF 
file with NETUAF, VMSMAIL.DAT and 
RIGHTSLIST.DAT. 

There's another "magic" logical we 

found: MAIL$SYSTEMFLAGS. Set it to 7 

and mail goes through the cluster 
without regard to the node on which it 

originated. 

Enter Gollum:: 
Gollum:: is our first MICROVAX 2000. It 
arrived after the first few weeks of 

clustering. GOLLUM:: arrived diskless 

and with only 4 MB of memory. The 

plan was to give it to our busiest pro

grammer and see what happened. Be
cause I'm incapable of owning a com

puter that has no third-party hardware, 

I got an E-Z Box from Trimarchi with 

a single 160-MB look-alike. The drive 

installation was uneventful and only 
took a few minutes. 

Trimarchi gives you a cable that 

connects to the 60-pin Berg connector 

on the motherboard and exits the box 

through a hole that DEC puts there to 
connect its expander box. The disk was 

preformatted and was recognized by 

Gollum as GOLLUM$DUAO:. It has been 

running continuously for more than one 
month, is used heavily by the program

mer and is backed up over the Ethernet. 

We decided to capitalize on this disk by 

putting the programmer's directory out 
there, thus keeping all of her program
ming 1/0 off the Ethernet. 

The key to performance in 
MICROVAX 2000s is to keep the swap
ping and paging off the Ethernet. To do 
this inexpensively, buy a Seagate ST251 

VAXCLUSTER 
QUORUM 
VOTES 
DISILQUORUM 
QDSKVOTES 

2 
2 
1 

" DRAO " 
1 

You can recoup in programmer 
productivity the cost of each VAXSTATION 

twice within the warranty period. 

(40 MB) at your neighborhood computer 
store for about $400. It's an RD32 and 

can be formatted by the MICROVAX 2000 

through its ROM-based diagnostics. 
DEC supplies you the cable to install it 

when you buy the diskless MICROVAX 

2000. The formatting is documented in 
the MICROVAX 2000 documentation. 

When it breaks in about four years, 

throw if away! Note: This is hearsay. We 

haven't done it in our lab yet, but we 

have all the parts and will try it soon. 

The next question that arises is, 

"How do I put a second disk onto my 

MICROVAX 2000?" That's more difficult. 

Digital has caused the signals for the 
second small ST506 cable to be routed 

through the SCSI connector. They have 

to be converted back to ST506 by special 
circuitry in the DEC expander box. In 

other words, forget it until someone like 

Trimarchi figures out how to do it. 

What this world needs now is a 

good MSCP driver that speaks the 
MICROVAX 2000 kludge of SCSI. That's 
a real SCSI bus, and it has many times 
the bandwidth of the ST506 interface. 

Another MICROVAX 2000 news 
item has serial ports, even on the VAX
STATION. You possibly can sneak 
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another user in through that back door. 

Of course, you could never get away 

with that with a busy programmer on 

a 4-MB system, but if you add memory, 

you could. 

We installed the Clearpoint 16 MB 

add-in board. This entails a fair amount 

of surgery on the box that is well 

described in the manual. Clearpoint 
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supplies a little daughterboard that plugs 
into the socket of one of the DEC RO Ms, 

which then plugs into the daughter
board. This handles the decoding prob
lems for so much memory. The memory 
is flawless but perhaps only cost effec
tive for users running software with 
massive memory demands (or, for users 
sneaking dozens of users in through the 
other back door). Market pressure will 
bring the price down soon enough, and 
there's also an 8-MB board available. 

What's the other back door? LAT, 
of course. LAT seems to have been cast 
into stone, concerning the way it appears 
on the Ethernet. Given that stability and 
a good Ethernet analyzer, cracking LAT 
is a computer science term project. It has 
been done up and down the block. We 
found no roadblocks in our way when 
we came in via the Ethernet from our 
AT equipped with Polygon's poly-STAR, 
which speaks LAT, and a 3Com 
Etherlink Ethernet board. I'm sure we 
could get there with RAF and others. 

You enable LAT on an MICROVAX 
2000 by setting a single logical: 

LAT$DEVICE = ESAO: 

This logical exists thanks to the 
folks who brought us multiple Ether
nets on the BI bus. You use it there to 
declare which one carries the LAT. 

A word to the wise. After you give 
a programmer a MICROVAX 2000 with 
a big screen and a mouse, forget about 
ever getting him to work on a single ter
minal again. It takes about a week for 
the most skeptical person to become a 
believer. You can recoup in programmer 
productivity the cost of each VAXSTA
TION twice within the warranty period. 

Next month, we'll explore other 
devices, including the Logicraft 386ware. 
There were a few problems with it on 
an LAVC that were fixed rapidly. By 
then, we'll have lots of real work run
ning on it. We're also planning to get all 
the interactive users off BILBO::, retun
ing it to excel as a file and batch server. 

ARTICLE INTEREST QUOTIENT 
Enter On Reader Card 
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Take advantage of the wealth of knowledge 
available from your Government. The 
U.S. Government Printing Office 
has just produced a new catalog. It 
tells about the most popular books 
sold by the Government-nearly 
1,000 in all. Books on agriculture, 
business, children, diet, energy, 
health, history, space, and much, 
much more. For a free copy of this 
new catalog, write-

New Catalog 
Post Office Box 37000 
Washington, D.C. 20013 
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By James A. McGlinchey 
I respond to those questions that 
are interesting and applicable to 
the general RSX user. Please mail 
your questions to: RSX Clinic, 
DEC PROFESSIONAL, P.O. Box 
503, Spring House, PA 19477-
0503. Questions also can be 
submitted through ARIS. 

RESUSCITATING CPR 
QUESTION: How come you never write 
anything about VAX-11/RSX? 

REPLY: If I can't say anything good 
about a subject, I'd rather not say 
anything at all. VAX-11/RSX, formerly 
called the Application Migration Execu
tive (AME), is a way of running a 
semblance of RSX on a VAX/VMS system. 

I can't really call it an emulator 
because VAX-11/RSX isn't a complete im
plementation of either an RSX-11M or an 
RSX-1 lM-PLUS system. Therefore, 
VAX-11/RSX isn't a suitable platform for 
running established RSX applications, 
nor was it ever intended to be. 

The performance of VAX-11/RSX is 
slow. The more recent the vintage of 
your VAX, the slower VAX-11/RSX will 
run, yielding performance roughly 
equivalent to a PDP-11/23 while running 
on a MICROVAX II. In my experience, 
VAX-11/RSX is enough of an RSX system 
to run the RSX utilities, enabling you to 
use a VAX to develop software to run on 
RSX systems. 

Close on the horizon, however, is 
a new product. CoProcessor RSX 
(CPR/RSX) isn't an emulator but a real 

RSX system running in a real PD P-11 in
stalled as a VAX coprocessor. This is a 
software/hardware addition to your 
MICROVAX, using the KXJ-11/CA PDP-11 
coprocessor board plugged into your 
Q-bus VAX. The software is a modified 
version of the current release of 
RSX-11M-PLUS. 

It's not clear whether multiple 
CPR/RSX systems will be able to run in 
the same VAX. The possibilities are in
triguing. Digital is touting CPR/RSX as 
a migration path for your RSX 
applications. 

When viewed as an integrated ar
chitecture, though, it seems to be a com
bination of the best of both worlds: a 
VAX, with its development tools, secur
ity and networking, combined with a 
PDP-11 doing serious real-time work. 
CoProcessor RSX is in field testing right 
now. I'm sure I'll have more to say about 
CoProcessor RSX, as it becomes a real
ity. I wonder if CoProcessor RSX ever 
could have an RSX host? 

RSX TO VMS 
QUESTION: My company is installing more 
and more VAXs, and I'm wondering how 
much of my 12 years of RSX experience can 
be used on the VAX. I'm a system program
mer and have written RSX device drivers, 
ACPS and privileged tasks. How should I 
learn VMS? 

ANSWER: My RSX experience serves me 
well in dealing with the various VAXs. 
VMS has an equivalent for every RSX 
facility, whether it be an MCR com
mand, a utility or a subsystem option . 
If you're looking for a direct match of 
an RSX facility, you won't find it, bu t 
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that's the wrong mindset anyway. 
Consider the facility you're dealing 

with on RSX and its intrinsic function. 
It may be called by a different name in 

VMS and be grouped into a different 
subsystem, but it will be there. Keep 
looking. 

For instance, because device drivers 
in VMS and RSX are similar (despite 
what the VMS folks say), an equivalent 
of the RSX LOAD command should be 
hiding in VMS somewhere. The cor
responding facility in VMS for loading 
device drivers is the LOAD and CON
NECT commands in the SYSGEN utility, 
and it wasn't difficult to find. You'll find 
VMS contains equivalents for most RSX 
executive directives and utilities. 

If you have MCR commands 
burned into your nervous system, as a 
lot of us veteran RSXers do, you '11 have 
to learn the DCL commands. Then, it's 
time to learn the VMS idiosyncrasies. 

Given the length of your experience 
with RSX, reading the manuals will be 
more efficient than going to training 
courses. Things like clustering, system 
tuning and system management are best 
learned by going to DECUS symposium 
sessions or one-day seminars. When you 
get to the hard-core system program
ming and real-time stuff, you'll find a 
lot of similarities. 

As you get closer to the bare metal, 
however, the VAX and VMS architectures 
become an important factor in your 
thinking. You may want to take a VMS 
Internals course and become conversant 
with the VMS hardware architecture. 
Get the VMS Internals and Data Structures 
book. 

You can make the transition to VMS 
smoothly and without losing what 
you've invested in learning RSX. 

TIMING IDLE TIME 
QUESTION: How can I measure the idle 
CPU time on my system? The Zero CPU 

Ticks statistic from RMDEMO doesn't seem 
to be accurate. 

REPLY: The Zero CPU Intervals statistic 
is simply a count of the number of times 
the CPU has been found to be idle at the 
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beginning and end of a clock tick. A 
CPU tick occurs when a task is running 
when the clock ticks every 1/60th of a 
second. A Zero CPU Interval occurs 

when a task runs and exits between 
ticks. The task runs for less than a clock 
tick interval, and the CPU is found to be 
idle at both the start and finish of the 
clock tick. 

Because a clock tick is a long time 
in the CPU's view, knowing the CPU 
was idle at the start and end of the tick 
doesn't tell very much about what hap
pened during the interval. You can't 
conclude that the CPU was idle during 
the entire interval. 

I measure idle CPU time with the 
following program: 

START: MOV #COUNT.RO 
ADD #1,(RO) + 
ADC (RO)+ 
ADC (RO)+ 
ADC (RO) 
BR START 

COUNT: .WORD 0,0,0,0 

.END START 

For you MACR0-11 hackers, the 
ADD _#1,COUNT is correct rather than 
INC COUNT. INC doesn't generate a 
CARRY bit. 

Run this program at priority 1, 
making sure that no other program is 
running at the same priority. The pro
gram will sit running in a hard loop, us
ing all the remaining CPU. Because it 
runs at the lowest priority, it can't af
fect any other program. I have a more 
elaborate version of this program that 
contains a Mark Time AST routine to 
display the count every 10 seconds, but 
the essential part is shown above. Run 
the program for a timed interval, such 
as 10 or 15 minutes. Using the MCR OPE 
command or a debugger, read out the 
contents of COUNT and, after some 
octal arithmetic, you'll have the number 
of iterations this loop performed. Use 
the timing data in the PDP-11 processor 
handbook to calculate the time duration 
of each loop (7.65 microseconds on an 
11170) and, thereby, assess the idle CPU 

time on your system. • 
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BBC Delivers Enhanced 
Version Of VCL 
Boston Business Computing Ltd. is deliver
ing VCL 2.0, an updated version of its VMS 
emulator for MS-DOS and UNIX systems. 
By implementing DEC's DCL, VCL 2.0 
offers a VMS-like environment on non-DEC 
machines. 

VCL 2.0 adds 30 new commands, such 
as DIFFERENCES and MAIL, lexical func
tions, flow control of command files, an 
updated manual, and a customizable HELP 
facility. The lexical functions allow access to 
system variables, conversion of data types, 
and character string manipulation. VCL 2.0 
supports all of the VMS flow control com
mands used in command files. With com
ma11d files, users can create batch processes 
that run afo.T hours and provide results the 
next day. 

Licenses for VCL 2.0 start at $195. 
To learn more, contact Boston Business 
Computer Ltd., Riverwalk Center, 360 
Merrimack St., Lawrence, MA 01843; 
(617) 683-7920. 

Enter 400 on reader card 

Postscript Has 
DEC LN03 Emulation 
AST Camintonn Digital Division announced 
the AST TurboLaser/PS, an eight-page per 
minute laser printer with a resident Post
Script controlier and an optional board for 
LN03, Diablo 630 ECS and HP LaserJet Plus 
emulation. AST TurboLaser/PS has DEC 
LN03 emulation with RS232-C con
nectivity, and a choice between a Data
Products or Ccntronics parallel interface for 
compatibility with this environment. This 
board is a field upgrade for the AST Turbo
Laser/PS and has an add-in option already 
installed. With this upgrade, the printer pro
vides PostScript, DEC, Diablo ECS 630, and 

ll a 

The AST TurboLaserlPS eight-page-per-minute laser printer. 
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HP LaserJet Plus compatibility. The AST 
TurboLaser/PS also has an RS-422/AppleTalk 
port, making it compatible with Apple, IBM 
and DEC environments. 

The AST TurboLaser/PS costs $4,595. 
The emulation upgrade costs $595. 
To find out more, contact AST Camintonn, 
2121 Alton Ave., Irvine, CA 92714-4992; 
(714) 553-0247. 

Enter 401 on reader card 

FORTRAN-Verifier 
Saves CPU Time 
Professional Software Tools Inc. announced 
FORTRAN-Verifier for VAX/VMS systems. 
FORTRAN-Verifier is a Computer-Aided 
Software Testing (CAST) tool that measures 
program logic coverage. It improves the 
quality of software by showing exactly which 
portions of program logic haven't been 
tested. FORTRAN-Verifier can save CPU 
time by finding the smallest set of test cases 
that will cover program logic. 

FORTRAN-Verifier also reports the 
portions of code that are most often executed. 
This information can be used to improve 
program performance. 

Prices start at $2,450 for a single 
MicroVAX. 
For more information, contact Professional 
Software Tools Inc., 1260 Oxton Dr., San 
Jose, CA 95121; (408) 281-4551. 

Enter 403 on reader card 

Bridge Connects VAXs, 
MVs On TCP/IP LAN 
Bridge Communications Inc. has announced 
a communication software package that con
nects VAX and MicroVAX systems on a 
TCP/IP protocol-based Ethernet or bridge 
5-megabit-per-second broadband LAN. It 
provides full terminal connectivity and file 
transfer without the addition of non-DEC 
hardware. The V/IP software lets any VAX 
system running VMS achieve multivendor 
connectivity over a LAN through the DoD 
TCP/IP protocol set. Users on the LAN can 
make virtual terminal connections to VAX 
hosts running V/IP using the TCP/IP Telnet 
protocol, and can transfer files between hosts 
using the FTP protocol. The V/IP software 
is compatible with Bridge's line of com
munications servers, internetwork gateways 
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and bridges, and network control services. 
Prices range from $8,000 for the 

MicroVAX to $20,000 for the VAX 8800. 
To learn more, contact Bridge Communica
tions Inc., 2081 Stierlin Rd., Mountain View, 
CA 94043; (415) 969-4400. 

Enter 404 on reader card 

CQD-300 Compatible 
With DEC MSCP 
The CQD-300, from CMD Technology Inc., 
is a high-speed dual-wide ESDI disk con
troller that's compatible with the DEC Mass 
Storage Control Protocol (MSCP). The 
CQD-300 can be used with LSI-11/23, 
LSI-11/23 + , LSI-11153, LSI-11/73, LSI-
11183, Micro/PDP-11, and MicroVAX II. It 
supports RT-11, TSX+, RSX, RSTS, 
MicroVMS, VAXELN and other operating 
systems that use the DU driver. 

The CQD-300 supports normal and 
adaptive block mode DMA with Q-bus 
transfer rate up to 3.2 MB/sec. It has a 64K 
bytes sector buffer that allows the CQD-300 
to control high-speed 10 MHz and 15 MHz 
ESDI disk drives with 1 to 1 sector interleave. 

Two models are available. The 
CQD-300/10 with transfer rate at 10 MHz 
is priced at $1,150. The CQD-300/15 with 
transfer rate from 15 MHz to 20 MHz is 
priced at $1,250. 
For further information, contact CMD 
Technology Inc., 3851 S. Main St., Santa 
Ana, CA 92707; (714) 549-4422, FAX: 
(714) 549-4468. 

Enter 402 on reader card 

PASSPORT Boosts 
Application Performance 
Version 4. 7 of PASSPORT, an SQL applica
tion development environment recently was 
introduced by FORTEX Corporation. An 
integrated development toolset, PASSPORT 
provides the extensive non-procedural and 
procedural capabilities necessary to build and 
maintain powerful industrial applications. 
Introduced with PASSPORT is the Forms 
Builder option, allowing the painting of 
screens and menus for rapid application 
development. 

PASSPORT is transportable across dif
ferent operating systems and SQL RDBMSs 
and across hardware environments. 
PASSPORT can "snap on" to any SQL 
RDBMS, using the installed database as the 
PASSPORT database. PASSPORT applica
tions, which are automatically generated in 
C code, are portable to different IBM or 
DEC environments. 
For further information, contact FORTEX 
Corporation, 125 Wilbur Pl., Bohemia, NY 
11716; (516) 567-2003. 

Enter 405 on reader card 
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SOLO Talks Users 
Through Training 
Advanced Micro Technology Inc. has in
troduced a system for developing computer
based training (CBT) for VAX, PDP-11, 
UNIX and PC software applications. The 
SOLO Talking Software Trainer uses an 
"Audio/Sync" device that connects to the 
printer port of a standard terminal or PC. 
The SOLO software synchronizes an in
structor's voice from cassette to hands-on in
teractive application software training. 

With SOLO, a human voice describes 
each operation as the system demonstrates 
step by step. The instructor then asks the stu
dent to perform the operation. The voice 
stops automatically to wait for the student 
response. If mistakes are made, a helping 
message appears on the screen. 

The basic SOLO Authoring System is 
$6,000. 
For more information, contact Rich 
McMahon, Advanced Micro Technology 
Inc., 183 Guggins St ., Boxboro, MA 01719; 
(617) 263-3030. 

Enter 408 on reader card 

Clustering PDP-11s Now 
Possible With The LINK 
The LINK from Northwest Digital Software 
Inc., provides a means to cluster PDP-11s 
imo one powerful system. The LINK V2.1 

The CQD-300 disk 

controller from 

CMD Technology. 

offers multinode capabilities with full 
bidirectional disk access. 

The LINK V2.1 allows up to five 
PDP-11s running RSTS/E to be clustered 
forming one multinode system, more power
ful than a VAXcluster of three VAX 8200s. 
It needs no application program changes. The 
LINK provides full file protection and 
privilege enforcement, record locking, RMS 
support and data caching. 

The LINK software package begins at 
$10,000. 
For more information, contact Northwest 
Digital Software Inc., Box 1797, W. 405 
Walnut, Newport, WA 99156; (509) 447-5631. 

Enter 409 on reader card 

350 Combines Bridge 
And Router Functions 
Vitalink Communications Corporation in
troduced the TransLAN 350 with 
Distributed Load Sharing (DLS). The DLS 
function lets wide area network managers 
design and operate an extended Ethernet net
work with more than one route between 
LANs, while using virtually all the routes for 
carrying traffic. This capability combines the 
path-control functions of a router with the 
protocol transparency of a data-link-layer 
bridge. 

This capability extends the Spanning 
Tree Protocol (STP) and allows virtually all 
links to carry production traffic - even those 
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that the STP assigns as backup links. The 802 
WAN now can be designed with alternate 
paths between locations; automatic, dynamic 
alternate routing; and no single points of 
failure. 

The TransLAN 350 sells for $18,500, in
cluding software. 
To obtain further information, contact 
Vitalink Communications Corp., 6607 
Kaiser Dr., Fremont, CA 94555; 
(415) 795-6130. 

Enter 407 on reader card 

Water Detector Provides 
Early Warning Signal 
Dorlen Products introduces its newest ver
sion, the Model SS-3(T). The SS-3(T) like 
other Water Alerts provides early warning 
of leakage in computer room subfloor wir
ing areas, etc., where undetected water ac
cumulation could cause down time, damage 
or financial loss. The SS-3(T) is used with 
Dorlen's PS-3(T) Power Supply/Tester. 

The SS-3(T) doesn't need batteries, and 
can be tested remotely from the PS-3(T) loca
tion. Double-pole double-throw relay con
tacts are provided, making the detector ideal 

for interfacing with existing alarm/security 
systems as well as Dorlen's AD-5 Auto
Dialer. Sixteen SS-3(T) detectors can be con
nected to a single PS-3(T). 
For complete information, contact Dorlen 
Products, 7424 W. Layton Ave., Milwaukee, 
WI 53220; (414) 282-4840. 

Enter 406 on reader card 

The Model SS-3(T) 

water detector 
gives early 
warning of 
computer room 
leaks. 

It's Snow For UN IX, 
XENIX, ULTRIX Systems 
Snow Software has announced the release of 
its Snow Report Writer for UNIX, XENIX 
and ULTRIX operating systems. This Report 
Writer is used to create customized reports, 

ZOLTECH DELIVERS -
CUSTOM OR STANDARD 

Zoltech's modular design allows literally thousands of 
configurations to be built with its V-series family of 
system chassis. Zoltech will deliver anything from empty 
metal shells to completely tested turnkey systems: You 
decide what you want to do and Zoltech will do the 
rest. Q-Bus and VME systems are our specialty, but we 
also do custom designs. 

VME TOO ... 
ENTER 172 ON READER CARD FOR VME 
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Complete Systems 
Empty Chassis 

7023 Valjean Avenue, Van Nuys, Cali fornia 91406 USA 
(818) 780-1800 Telex 755451 

ENTER 174 ON READER CARD FOR Q-BUS 
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forms and business graphics, without the 
time and expense of custom programming. 
One hundred different spreadsheet, database, 
accounting, word processing packages and 
languages can be read and/or written to by 
Snow Report Writer; e.g., file data from 
Lotus 1-2-3, dBase, Wordstar, several kinds 
of BASIC, ASCII, many COBOLs, etc. 

The Snow Report Writer software pack
ages run on the MicroVAX among others. 
384K memory and a fixed-disk are required. 

Suggested list for XENIX is $995, 
UNIX costs $1 ,195 and ULTRIX costs 
$1 ,295. 
To find out more, contact Snow Software, 
2360 Congress Ave. , Clearwater, FL 34621; 
(813) 784-8899. 

Enter 410 on reader card 

VAX Version Of 
MRM Introduced 
The Atrium Information Group has in
troduced the Micro Resource Manager 
(MRM), a VAX/VMS version ofits computer 
tracking and support software. MRM is a 
program for managing, supporting and 
analyzing the use of computer resources, such 

You can buy time 
for your VAX ... 

by piercing layers of 
inefficient file I 10 and still 
maintain total VMS compatibility. 

as workstations, PCs, nums, mainframes, 
software, peripherals or services. 

The major functions included in 
MRM/VAX are inventory tracking, con
figuration management, maintenance 
management, purchasing and receiving, 
online tech notes, network management, 
problem and support tracking, and manage
ment reporting. 

MRM/VAX pricing begins at $4,995 for 
the MicroVAX. 
Learn more by contacting The Atrium In
formation Group Inc., 200 W. Lowe Ave., 
Fairfield, IA 52556; (515) 472-6400. 

Enter 411 on reader card 

TPTool Announced 
For VAXNMS 
Gray Matter Software & Consulting Inc. has 
announced the release of TPTool, a text pro
c;essing and printing tool for VAX/VMS 
systems that provides 80 percent of standard 
word processing capabilities on VAX 11/780 
CPUs. 

TPTool allows users to create complex 
memos, correspondence and documents 
while still using their favorite VMS text 

editor. Documents can be previewed on the 
screen to view the effects of pagination, 
headers, footers, hyphenation, justification, 
etc. 

TPTool supports all major VMS file
types, including RUNOFF files, for printing 
on the full DEC line of printers. Printers can 
be on standard VMS queues, attached to a 
VAX terminal port, attached to a terminal's 
auxiliary port, or to PC printers attached to 
the PC's printer port. 
For further information, contact Gray Mat
ter Software & Consulting Inc. , 1300 Dexter 
Ave. N ., Seattle, WA 98109; (206) 285-7414. 

Enter 412 on reader card 

Touchstone 1.6 
Improves Linear Simulation 
EEsof Inc. has introduced Touchstone 1.6, the 
newest generation of its linear simulation 
program for the design, analysis and op
timization of microwave/RF circuits. Touch
stone 1.6 features a new sparse admittance 
matrix reduction capability, full-feature 
screen editor commands, increased variable 
and equation faculties, etc. 

The user interface has been enhanced 

Why this publication 
and more than 1,200 
others let us go over 
their books 

ff file-110 intensive applications are consuming your 
system's resources FILE-PACER will buy you marked 
improvements in performance. This means increased 
throughput or extend_ed life for your current hardware. 
However you look at it you're buying time for your VAX. 

once a year. 
FILE-PACER is a layered software product consisting of 110 
routines which substitute for built-in 110 statements in any 
VAX/VMS language. It makes all RMS parameters 
accessible in all languages providing a homogeneous 
interface to RMS. FILE-PACER improves performance of all 
RMS file types, even across DECNET. Up to 50% 
improvement has been observed. 

Call for information including a detailed benchmark study 
and how to obtain our demo. . 

_5 {1 J ... s.o•ft•w-ar_e_P.ro•d•u•c•ts-ln•t•e•rn•a•tl•o•n•a•I .'".c •. ----
/ 

1 

P:O. BOX 818 • SEVERNA PARK, MO 21146 

(301) 544-4400 
VAX, VMS, RMS, DECNET are trademarks of Digital Equipment Corporation 

ENTER 181 ON READER CARD 
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Some publications . we're sorry to say, keep their readers 
undercover They steadfastly refuse to let BPA (Business Pub
lications Audit of C1rculat1on. Inc ) or any other independent. 
not-for-profit organization audit their circulation records . 

On the other hand. over 1.200 publications (like this one) be
long to BPA Once a year. BPA auditors examine and verify the 
accuracy of our circulation records 

The audit makes sure you are who we say you are The infor
mation helps advertisers to determine 1f they are saying the right 
thing to the right people in the right place 

It also helps somebody else important. you Because the more 
a publication and its advertisers know about you . the better. they 
can provide you with articles and advertisements that meet your 
1nformat1on needs . 

RPA. For readers 1t stands for meaningful 1nformat1on. For ad
vertisers it stands for meaningful readers Business Publications 
Audit of Circulation, Inc 360 Park Ave So .. New York, NY 10010 

IN TELLIGENCE 
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Choosing The 
Right Tool For 

The Job 
ct GRAFPOlnT 

--

Picking a high·perfonnance graphics tenninal emulation 
package is easy. Consider the following and you won't get stuck 
with the wrong tool for your job. 

A large installed base indicates widespread customer 
aueptance. Grafpoint has the largest instaJJed base of 4105, 4107, 
and 4115 Tektronixn' emulation products. 

A flexible product will operate in a number of environments. 
Grafpoint's products also provide DEC VTlOO ni and VT200 
emulation, operate in asynchronous as well as networked 
environments, and support the broadest possible range of graphics 
boards for your IBM PC~', XT ni, ATn', PS/2 ni, or compatible. 

A partial emulator may work today, but not fill your future 
requirements. Grafpoint's third generation of Tektronix emulation 
products stand up to the most rigorous compatibility testing in the 
industry; the others don't. 

Quality technical support protects your productivity as well as 
your inveshnent. By offering a 30-day money back warranty, a 
year of free technical support from a readily available team of 
emulation experts, a year of free software updates, and a generous 
upgrade policy that protects your investment, Grafpoint sets the 
standard in customer support. 
Graf point is a trademark of Grafpoim ENTER 124 ON READER CARD 
Tektronix is a trademark of Tektronix, Inc. 
IBM PC, XT, AT, PS/2 are trademarks of International Business Machines Corp . 
DEC, \'f are trademarks of Di!(ital Equipment Corp. 

Avoid RCSS (Rubber Chicken Shock Syndrome)! 
Buy your terminal emulation from the proven leader. 
To hear about our latest generation of products, or 
arrange for a demonstration call today 
1-800-426-2230/ (in California 1-408-446-1919). 

1-----------
1 Yes, I want to learn more about the leader in Tektronix I 

emulation. Send me your FREE pamphlet "Spend Less on a I I Graphics Terminal . .. " 

I - I 
1 

Title I 

I 
Company I 
Address _______________ _ 

I City State Zip I 
~~ I 

I (I GRAFPOlnT'" I 
I - Please fill in coupon or attach your business card and mail to: I I Grafpoint, Spend Less, 1485 Saratoga Ave., San Jose, CA 95129 

- -1 --------



with full-screen editor commands, including 
search and replace; repeat find command; file 
read/insert; and select, delete, move, copy, and 
undo block. These features simplify the 
preparation of circuit files, especially large 
circuit files where sections of code are 
repeated and/or available to be read from 
separate files. 
For further information, contact EEsoflnc., 
5795 Lindero Canyon Rd., Westlake Village, 
CA 91362; (818) 991-7530. 

Enter 413 on reader card 

SMS Announces Its 
SMS 1000 Model 38 
Scientific Micro Systems Inc. announced its 
SMS 1000 Model 38 system compatible with 
the DEC LSI-11 computer. This is a com
plete microcomputer system based on DEC's 
Q-bus architecture. The Model 38 is a 
powerful tabletop computer that has a Win
chester hard disk drive, an LSI-11/23 or LSI-
11/73 CPU, four or eight serial ports, a selec
tion of removable media, and a five-slot 
quad-height Q-bus backplane. The system 
supports both high-performance real-time 
operating systems such as RT-11, RSX-UM 
and RSX-11M-PLUS, and timesharing 
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operating systems such as RSTS/E, UNIX 
and TSX-PLUS. 
SMS 1000 Model 38 is priced between 
$3,000 and $17,000. To find out more, con
tact Scientific Micro Systems Inc., 339 N. 
Bernardo Ave., Mountain View, CA 94043; 
(415) 964-5700. 

Enter 416 on reader card 

DEC Extends Electronic 
Mail Capabilities 
DEC has extended its electronic mail 
capabilities with the new VAX Message 
Router/P Gateway. This allows IBM PROFS 
mail users to connect with DEC's MAILbus 
to exchange mail or documents with DEC's 
electronic mail system users in a global elec
tronic messaging network. 

DEC also is enhancing its DECnet/SNA 
Gateway capability by adding support for 
VM and DOS/VSE operating systems. 

The VAX Message Router/P Gateway is 
priced from $3,000 for a MicroVAX 2000 to 
$36,000 for a VAX 8800. The DECnet/SNA 
Gateway is available for $16,500. 
For more information, contact DEC, 
Maynard, MA 01754-2571; (800) DEC-INFO. 

Enter 415 on reader card 

Clearpoint Updates 
Free Designer's Guide 
An expanded 1988 edition of the 80-page 
Designer's Guide to Add-In Memory is available 
from Clearpoint Inc. The text is written for 
the very technical to the management
oriented. 

The updated edition includes new infor
mation on the buses appearing today: the 
proliferation of new DEC machines; where 
to find the best price/performance for 
memory; an expanded survey of the per
formance and memory options available in 
the IBM line, from the PS/2 Micro Channel 
to the 9370; what the HP 9000 offers users; 
and mips and megabytes for the new SUN 
4/2XX and Apollo DN 4000. 
To receive a free copy, contact Clearpoint 
Inc., 99 South St., Hopkinton, MA 01748; 
(617) 435-5395. 

Enter 422 on reader card 

DMI Releases 
OM 371 For VAXmate 
D MI Inc. announced its newest portable tape 
system for the VAXmate and AT/XT-
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compatible PCs. The DM 371 operates with 
the DMI DM 300 and the DEC RCD Ex
pansion Systems for the VAXmate, and the 
IBM AT/XT-compatible PCs. The DM 371 
uses a ruggedized 3 1/z-inch streaming car
tridge tape drive with the newest high
density/high-speed CD-2000 mini data car
tridge that provides data reliability 100 times 
great~r than previous larger cartridge backup 
systems. The required cables, controllers, and 
easy-to-use proprietary software are supplied 
by DMI based on the system configuration 
it's backing up. 

The 60-MB portable tape system is 
priced at $995. 
To obtain additional information, contact 
DMI Inc., 1 Hughes, Irvine, CA 92677; 
(714) 583-1800. 

Enter 414 on reader card 

SNITCH Informs 
System Managers 
Jager Computer Systems has announced 
SNITCH, a VAX/VMS utility that lets sys
tem managers find out when anything "in
teresting" happens on their systems. Every 
minute it checks whether any defined events 
have occurred. 

SNITCH detects a user logging on or 
off The operator can specify either a user
name or a UIC. Wildcards are allowed. It can 
detect activity on a specified terminal and 
detect when anyone runs a specified image 
or when a specific user runs an image. 

Users establish how often SNITCH is 
to test for the condition and report. Events 
can be reported every time they are seen up 
to three times. Users establish up to 64 events 
in each category. Events can be added or 
removed from the list at any time. 

SNITCH sells for $495. 
To learn more, contact Jager Computer 
Systems, 8835 Macleod Trail SW, Calgary, 
AB Canada T2H OM3; (403) 259-0700. 

Enter 417 on reader card 

US/DESTINY Enhanced 
With Version 2.2 
Intelligent Information Systems (IIS) has an
nounced version 2.2 of HS/DESTINY, a full
featured 4GL/DBMS on VAX/VMS and a 
new price structure regardless of VAX 
model. 

HS/DESTINY provides a total environ
ment for information management, transac
tion processing, and application develop-

ment. Its DBMS accommodates hierarchical, 
network and relational technology and in
cludes security, online recovery, and transac
tion roll-back. It provides features such as 
field arrays and key arrays with variable oc
currences. It also supports data sorting and 
online access of existing RMS files . 
HS/DESTINY has a dictionary combining a 
conventional live data dictionary and pro
gram library. 
Learn more by contacting Intelligent Infor
mation Systems, 503 Broadway, Ste. 500, 
New York, NY 10012; (212) 966-4468. 

Enter 433 on reader card 

ROM Provides Read/Write 
Support For RMS Files 
Interactive Technology Inc. has announced 
an extension to RDM, which allows RMS 
data files to be accessed by RDM applica
tions. The RD M Gateway Dictionary allows 
a user to define an access path to non-RDM 
files. RDM's access extensions also will per
mit other software to access data files created 
for RDM applications transparently. 

RDM provides a wide range of integra
tion and extension capabilities for RMS file 
users. From added input screens or transac-

RSX 
coNSUl1\NG 

If your job depends 
on your computer ... 

why haven't we 
heard from you yet? 

• M, 5, M-PLUS, Micro-RSX 
• Performance Ana~uning 
• Device Drivers a SpeciaHy 
• Col~Up Support Service 
• Disk Corruption Recovery 

ENTER 130 ON READER CARD 
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Best Power Technology ' s UPS systems deliver clean, 
computer grade power more reliably, more efficiently, 
and more quietly than any other. With less heat, too. Best 
technology represents a true breakthrough in UPS design, 
and never relies on the raw incoming AC line as a backup. 

Find out more about the elegant simplicity of a Best UPS. 
Find out why we're more reliable, and why we cost less 
to own, less to operate. Find out why Best is #1 in the 
world.* Call for our NEW FREE CATALOG today! 

Call 1-800-356-5 794 ext . 3150 TODAY! 
In Wisconsin call (608) 565-7200, ext. 3150 

Best Power Technology, Inc. 
P.O. Box 280, Necedah, Wisconsin 54646 

"Advanced Technology ... for less." 
*The world ' s largest manufacturer of single phase UPS. based on KVA shipped . 

ENTER 101 ON READER CARD 
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tion processes to complex reports, RDM will 
support quick development of extensions to 
an RMS-based application. Its files may be 
related dynamically one to another or to 
RD M files based on data content of the files 
involved. 
More information can be obtained by con
tacting Interactive Technology Inc., 460 Park 
Plaza West, 10700 S.W. Beaverton-Hillsdale 
Hwy., Beaverton, OR 97005; (503) 644-0111 
or (800) 362-6203. 

Enter 418 on reader card 

Visual 630 Intended 
For Business Graphics 
Visual Technology Inc. has a new Visual 630 
processing terminal, a VT220-compatible 
high-resolution video display terminal, 
which integrates text and graphics displays. 
Its processing capabilities include the execu
tion of down-line-loaded applications at the 
display terminal level and the ability to locally 
configure a RAM disk for local applications 
processing. It also includes user-friendly 
pull-down menus and a built-in mouse. 

The Visual 630, intended for business 
graphics applications, offers benefits in 
installed applications such as UNIX en
vironments, because C call routines and I/O 
transfer utilities can be incorporated. 
Developers and systems integrators also can 
add value by adding plug-in personality 
modules. 
For more information, contact Visual 
Technology Inc., 1703 Middlesex St., Lowell, 
MA 01851; (617) 459-4903. FAX: 452-0402. 

Enter 429 on reader card 

I nterCAP Ports 
Illustrator I To DEC 
InterCAP Graphics Systems has ported Il
lustrator I technical illustrating software to 
VAXstations II/GPX and 2000. This is 
available on Apollo's Series 3000 and 4000 
personal workstations. The Apollo personal 
workstations and VAXstations have compati
ble databases, enabling them to coexist 
within the same network. 

With the Illustrator I, artwork can be in
put from a variety of sources, including 
CAD/CAM systems and scanners. Artwork 
then can be modified and output to devices, 
such as laser printers and phototypesetters. 

The DEC version of Illustrator I is of
fered as a complete system with input and 
output devices, and as unbundled software 
to customers who already own compatible 
systems. It runs under VMS. 
Learn more by contacting InterCAP 
Graphics Systems, 2525 Riva Rd., Annapolis, 
MD 21401; (301) 224-2926. 

Enter 419 on reader card 
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Visual Technology's 630 processing display terminal. 

WordPerfect Office Is 
OA Package For The VAX 
WordPerfect Corporation has released Word
Perfect Office. The package includes a shell 
menu program that lets the user access Word
Perfect or any one of the office programs 
from the shell with one keystroke. The Note
book program is an online database that 
allows the user to organize information into 
individual records that have the on-screen 
appearance of a business card file. The Mail 
program has a simple screen approach to 
creating and sending messages, _letters or files 
to connected network users. The Calendar 
program helps users organize and keep track 
of time schedules. The Scheduler uses fea
tures from the Mail and Calendar programs 
to coordinate the schedules of users and 
resources. 

Cost varies from $1,000 on a VAXsta
tion to $29,000 on the VAX 8978. 
For more information about WordPerfect 
Office, contact WordPerfect Corp., 
266 West Center St., Orem, UT 84057; 
(801) 227-4020. 

Enter 421 on reader card 

EnQuery Report Writer 
Migrates To VAX 
Datamate Company has developed a version 
of its popular English-language report 
generator and file extracter for the VAX 
under VMS. EnQuery is a simple-to-operate 

report and query processor that allows users 
to generate formatted reports from simple 
English words and phrases, such as PRINT 
ACCOUNT NAME BALANCE END. 

EnQuery uses its own data dictionary 
structure to describe existing data files. It also 
extracts data from existing files and reformats 
it as comma-separated values that can be read 
into Lotus 1-2-3 and similar PC products, 
allowing the user to define what data he 
desires and easily move it to PC-application 
software. All of EnQuery's features are 
available to the non-technical user through 
its simple statement syntax. 
For a demo tape and more information, con
tact Datamate Co., 4135 S. 100th East Ave., 
Ste. 128, Tulsa, OK 74146; (800) 262-7276. 

Enter 444 on reader card 

Persoft Announces 
WordPerfect Support 
Persoft recently displayed its WordPerfect 
keyboard driver. The driver is necessary for 
many users because the VAX version of 
WordPerfect assumes that the user is using 
a DEC terminal, and thus assigns its com
mand keys to DEC VT terminal keys. The 
new SmarTerm driver lets users have their 
familiar PC keyboard template while using 
WordPerfect on the VAX. 

The SmarTerm keyboard driver emulates 
all keystrokes and multikeystroke sequences 
of the PC version of the WordPerfect tem
plate while using WordPerfect on the VAX. 
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The WordPerfect support is available in 
SmarTerm 240 release 2.0b at no extra charge. 
The price of SmarTerm 240 is $345. 
For more information, contact Persoft Inc., 
465 Science Dr., Madison, WI 53711; 
(608) 273-6000. 

Enter 425 on reader card 

SM600 Compatible With 
DEC's DSA Controllers 
Emulex recently announced the SM600, a 
removable, 51/4-inch ESDI disk subsystem 
that's compatible with all of DEC's DSA 
controllers. Designed to be part ofEmulex's 
Storage Module Disk Interconnect (SMDI) 
family, the SM600 takes advantage of full 
DSA functionality while providing all the 
security and high-capacity data interchange 
features of removable storage modules. 

A two-drive standalone SM600 costs 
$26,000. 
Find out more by contacting Emulex Corp., 
3545 Harbor Blvd., Costa Mesa, CA 92626; 
(800) 854-7112, ext. 2252 (outside CA) or 
(714) 662-5600, ext. 2252. 

Enter 426 on reader card 

WARPspeed II Available 
From Fedmark 
Fedmark has introduced the WARPspeed II 
line of MicroVAX-based workstations for 
engineering and scientific applications. The 
WARPspeed concept brings a new level of 
computational and graphics performance to 
the VAX-based workstation field. Perform-'
ance enhancements are accomplished by the 
integration of powerful concurrent pro
cessors (CP), and graphics engines (GE), with 
standard MicroVAX systems. Full compati-' 
bility with all DEC hardware and software 
(and compatible third-party) products is 
maintained. 

WARPspeed workstations are priced 
from $50,000 for a basic system to $140,000 
for a system with four each CPs and GEs. 
The basic system includes MicroVAX CPU, 
SM RAM, RD53, TK50, CP, GE with 
keyboard-monitor mouse, VMS and choice 
of compiler. 
For further information, contact Fedmark, 
3720 Farragut Ave., Kensington, MD 20895; 
(301) 946-1474. 

Enter 427 on reader card 

Laticorp Releases 
CONTEXT 1.0 
Laticorp Inc. has announced CONTEXT 1.0, 
a knowledge access system that delivers the 
precise information people need to work 
more productively, as individuals or as a 
team. 

CONTEXT allows any text - ASCII 
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files, C sources, (text, strings, and comment 
fields), and formatted word processing 
documents - to be searched without struc
turing and defining fields in advance. CON
TEXT uses the inverted indexing method. 
Searches may use Boolean, proximity, limit
ing and ranging operators, a synonym 
thesaurus and a stop list. Dates, values, and 
user-defined fields also may be searched. 

CONTEXT is for the VAX line running 
under ULTRIX 2.0. 

More information is available from Laticorp 
Inc., 185 Berry St., San Francisco, CA 94107; 
(415) 543-1199. 

Enter 428 on reader card 

ITRON Releases 
Network Software 
ITRON, a division of Infotron, has intro
duced Comrnix Network Software to con
trol the Commix 32. The CNS is designed 

Introducing TRW's 
family of diagnostics for on-line 
or stand alone examination. 

Meet TRW's new family of diagnostic packages 
designed for use in the maintenance of DEC systems. 
R!aturing exceptional time-saving, cost ·saving advan· 
tages for you. 

TRW diagnostics are available now for use on Digital 
Equipment Corporation's 700 series of VAX systems. 
An on-line package which operates under VMS and 
exercises peripheral sub-systems. Plus stand alone 
diagnostics that assist in isolating CPU problems. 

TRW diagnostics are intended for use on the VAX 700 
series of processors, as well as a wide range of DEC 
and DEC-compatible peripherals. And, since TRW diag· 
nostic licenses are not restricted to a single CPU, 
TRW diagnostics are transportable. 

© 1986 TRW Inc. TRW is the name and mark of TRW Inc. 

Menu-driven and user-friendly, they're easy to learn 
and use. Affordably-priced TRW diagnostics are 
warranted and supported. Volume discounts are 
available, tpo. 

Check out the many advantages of the diagnostic 
software you've been waiting for. Call TRW at 
1 ·(703) 898· 7555 or write TRW Technical Training 
Center, 420 Hudgins Road, Fredericksburg, VA 22401. 
And discover our Rx for system check-ups. 

DEC. VMS, VAX and MicroVax II <re trademarks of Digital Equipment Corporation. 
UNIX is a trademark of AT&T. 

ENTER 165 ON READER CARD 
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~~""~ rfece,; 
spe~ .?cf ~' 

WHO: For our subscribers. 4~Jto~~ 
WHERE: From your PC or terminal to our VAX • • . just log in! '4Jll/i:I 

WHAT: It's an online electronic bulletin board called ARIS (Automated Reader Information 
Service), "talk" to our editors, advertisers, other readers. 

YOU SET: 

• ACCESS to our new Message Center 
with 28 Special Interest Groups (sIGs), 
one is sure to interest you! 

• HELP with your computing problems. 

• CONVERSATION with the editors 
about articles and issues. 

HOW: /l's Easy ••• 

• INFORMATION on products and 
used equipment. 
• PROGRAMS downloaded from our 
library (Free!). Both ASCII and 
KERMIT protcols are available. 

• FUN doing it! 

l Set your PC to seven data bits, one stop bit and space parity, or eight data bits, one 
• stop bit and no parity (300, 1200, 2400 baud available). 

2. Dial (215) 542-9458. 

3. ARIS asks for your name and subscriber number (the number is on your mailing label). 

That's all it takes to use our electronic bulletin board. 

GET ONLINE! DIAL IN NOW! IT'S FREE! 
00388 



for QA-type users who want the com
munications aspect of networking to be 
transparent but don't want the complexities 
attached to communications software. CNS 
works in the background while menus with 
highlighted selections automate the com
munications process. These menus pop up 
whenever needed via a hot key and are used 
to transfer files, access network printer/ 
plotters and send/receive electronic mail. 

The Commix 32 can be expanded to 
more than 8,000 I/Os via an Ethernet link 
module and has the advantage of putting the 
I/Os where the users are located, doing away 
with long and costly cable runs. 

The Commix sells for less than $125 
per port. 
If you need more information, contact 
ITRON, 130 Gaither Dr., Bldg. 116, Mt. 
Laurel, NJ 08054. 

Enter 430 on reader card 

AMNET Releases 
Version 2.10 
AMNET Inc. has announced software ver
sion 2.10 for the Nucleus 7400 Network 
Switching Node. Version 2.10 has the latest 
features of the CCITT's 1984 specification 
for X.25. It also supports hunt groups, which 
allow a network manager to define a group 
ofX.25 ports to be called by the same name. 
Another CCITT 1984 feature includes ex
tended frame numbering from 0 to 127 as 
opposed to the older 0 to 7 numbering scheme. 

Version 2.10 adds increased reliability 
plus the capability to have hot standby nodes 
that are activated automatically or by 
operator command from the network man
ager. It also increases the largest network 
configuration possible to 250 nodes with 264 
virtual circuits per node. 

Version 2.10 is VAX compatible. 
To learn more, contact AMNET Inc., 1881 
Worcester Rd. , Framingham, MA 01701; 
(617) 879-6306. 

Enter 431 on reader card 

CLUSTOR Extends MV 
Clustering Capabilities 
System Industries Inc. (OTC-SYSM) has a 
new family of fully integrated data storage 
systems, the CLUSTOR -Series. These sys
tems have large disk storage capacity, 
multiprocessor connectivity and other 
powerful features and options, including 
cache processing, performance monitoring, 
removable Winchester chassis, patch panel 
switching, drive status and long line 
connections. 

MicroVAX users can benefit by deploy
ing the CLUSTOR products in Local Area 
VAXcluster configurations because they pro-
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vide a measurable increase i~ performance 
and facilitate cost-effective implementation 
of Q-bus devices rather than expensive BI 
devices. 

puter port adapter and clustering software. 
The CLUSTOR 5 optimizes data utilization 
through dynamic caching functionality as a 
standard feature. 

The first two products are CLUSTOR 
3 and CLUSTOR 5. Minimum configura
tions include cabinet, integral disk server, 
two Winchester disk drives, interfaces, com-

Find out more information, by contacting 
System Industries Inc., 560 Cottonwood Dr. , 
Milpitas, CA 95035; (408) 432-1212. 

En ter 435 on reader card 

" J • • • oiner Associates O net®) 
has quietly created a viable, tactical 
approach to IBM-DEC host 
connectivity." 

"The Joiner Qnet®) approach 
will satisfy many mainstream user 
needs for file transfer, printing 
and job submissions among DEC, 
IBM, and other processors without 
major commitments in expendi
tures, re-education and program 
development. " 

George J. Weiss 
Program Director 
November 20, 1987 

(]) 
GARTNER GROUP, INC. 

We couldn't have said it better. 

Jnef 

Joiner Associates Inc. 3800 Regent Street, P.O. Box 5445, Madison, WI 53705-0445 USA 608-238-8637 
Jnet is a registered trademark of Joiner Associates Inc. 
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Datability Introduces RAF 
Print Server Software 
Datability Software Systems Inc. recently an
nounced a PC software package that allows 
PC printers to be configured as VAX/VMS 
system printers, as if connected through a 
DEC Terminal Server. 

Using Datability's reverse-LAT
compatible technology, RAF Print Server is 
implemented as S KB of memory-resident 
software on the PC. Once installed, a VAX 
system manager can define a VAX print 
queue that automatically prints on a PC
based printer exactly as a print job now prints 
through a DEC Terminal Server. 

The cost for RAF Print Server is $49S 
for each PC chosen to act as a print server. 
The cost for RAF is $39S per PC and $39S 
per host/user, or sites have the option of pur
chasing a BULK PC License and/or an 
unlimited Host Master License. 
For further information, contact Datability 
Software Systems Inc., 322 8th Ave., 
New York, NY 10001; (800) 342-S377 or 
(212) 807-7800. 

Enter 420 on reader card 

their most critical resource, employee exper
tise. LEVELS knowledge bases can be 
developed by domain experts familiar with 
the problem or knowledge engineering pro
fessionals. LEVELS's design aids assist the 
developer in coding the expert system ap
plication, testing its functionality and 
validating the expertise it contains. 

Prices for LEVELS for the VAX range 
from $4,000 on the MicroVAX 2000 to 
$36,000 on the VAX 8800, 8900. Run-only 
versions are available from $1,600 to $14,400. 
Learn more by contacting Information 
Builders Inc., 12SO Broadway, New York, 
NY 10001; (212) 736-4433. 

Enter 436 on reader card 

EXOS Is Well 
Suited For VAX 8000s 
Excelan Inc. recently introduced a high
performance Intelligent Ethernet controller 
for UNIBUS-based computers. Excelan also 
reduced the price of its current UNIBUS 
board. 

The EXOS 304 is the second in Ex
celan's new 300 Series of controllers that uses 

RAF print server software from Datability Software Systems. 

LEVELS Expert System 
Released For The VAX 
Information Builders Inc. recently introduced 
the LEVELS expert system tool for the VAX. 
LEVELS VAX is a powerful expert system 
tool that interfaces to a variety of databases 
and application programs. 

LEVELS allows companies to manage 
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Intel's 80286 microprocessor as an on-board 
CPU. Using this chip improved performance 
up to 7S percent. 

The EXOS 34 is well suited for VAX 
8000 systems, which support UNIBUS 
peripherals. The 304 also offers performance 
advantages for VAX 7SO, 780, and 78S Series 
systems when they're used as network 
servers or are running distributed file systems 
and applications that require a high number 

of network connections or high data 
throughput rates. 

The EXOS 304 is available for $3,S20. 
The EXOS 204 was reduced by 2S percent 
to $2,120. 
Learn more by contacting Excelan Inc., 
2180 Fortune Dr., San Jose, CA 9S131; 
(408) 434-2226. 

Enter 424 on reader card 

LinkLoc Available For 
VAXs And MicroVAXs 
Phar Lap Software Inc. has released its 
_LinkLoc software package. LinkLoc is a 
linker plus locater utility for the Intel 
8086/286/386 family of microprocessors. It's 
used for the development of ROM-based 
software for embedded systems and con
trollers. LinkLoc is available for the VAX and 
MicroVAX systems. 

LinkLoc is used by a programmer or 
engineer to link ROM- based software writ
ten in assembly language or in high-level 
languages such as C and PASCAL. It pro
duces executable image files that can be 
downloaded to many targets, including in
circuit emulators, ROM-based debuggers 
and PROM programmers. 

The VAX/VMS arv:f VAX/ULTRIX ver
sions start at $1,49S. 
Find out more by contacting Phar Lap Soft
ware Inc., 60 Aberdeen Ave., Cambridge, 
MA 02138; (617) 661-lSlO. 

Enter 432 on reader card 

Talaris 1590 Designed 
For Shared Printers 
Talaris Systems has announced a network 
protocol for shared printers. The new pro
tocol, called LAP (Local Area Printstation) 
Protocol, is a set of rules and conventions to 
oversee the flow of network traffic to and 
from a Talaris 1S90 Printstation residing on 
a LAN. 

The architecture is compatible with 
many LANs. The first implementation is on 
Ethernet for VAX/VMS systems. The LAP 
protocol is a low-level protocol that sits on 
top of the data link layer used by any network 
adhering to the ISO Open Systems Intercon
nect Network Model. The LAP Protocol 
simultaneously can coexist with different 
network protocols, including DECnet, LAT, 
TCP/IP, and AppleTalk on standard Ethernet 
cabling. Talaris also will use the protocol for 
developing additional network interfaces for 
the Talaris 1S90 Printstation. 
More information is available through Talaris 
Systems Inc., 60S9 Cornerstone Ct. West, 
Box 261S80, San Diego, CA 92126; 
(619) S87-0787. 

Enter 437 on reader card 
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The only thing you 'II 
ever need between 

your Macintosh and 
your VAX is ... 

Us. 
111111111111111111111111 

PhoneNET 111111111111111111111111 

EtherPort SE 

Ether/SC 

AL>P FutPath 

So Many Products, So Little Time. 

Finally! True Macintosh/VAX inter-operability, available now in dozens of flavors and styles. 

We're Computer Methods Corporation, and from early planning to product installation we can 
help you build the network you need today and lay the foundation for the network you'll need 

tomorrow. 

Solid Knowhow. 

We've been researching Macintosh/VAX connectivity since the Mac's birth in 1984. We've written 
and lectured on the topic for two years, and we're recognized experts (our consulting clients include 
both Apple and Digital) in this important and growing field. We don't make any of the connectivity 

products. We just make them happen. 

One Source, No Headaches. 

Call or write for our free Connectivity Catalog. Then, call to place your order. Talk to us about a 
volume discount relationship. As a Businessland Marketing Assistance Partner, we've got you covered 

nationwide. 

At Your Service. 

Afterward, we can help you install your network, show you how to use it effectively, even help you 
write custom VAX server software. Friends for life. 

ApplcTalk and Macintosh arc tradcmarlcs of Apple Computer, Inc. 
AlisaTalk is a trademark of Alisa Systems, Inc. 

Computer Methods Corporation 
525 Route 73 South • Martton, NJ 08053 

(609) 596--4360 
CommUnity is a trademark of Technology Concepts, Inc. 
DEGlct and VAX arc trademarks of Digilal Equipment Corp. 
EthcrPort SE, Ether/SC, and FutPath arc trademarks of Kinetics, Inc. 
Helix VMX is a tradcmarlc of Odesta Corpontion. 
Kcypak is a trademark of Keyword Office Tcchnologiea, Inc. 
Inter Mail is a trademark of INTERNET. 
pcLink is a trademark of Pacer Software, Inc. 
PhoneNET is a trademark of Fanlloo. 
TSSnct is a trademark of Thursby Software Sy9tema. 

Oh, and 

Computer Methods Corpontion is our trademark. 

A Businessland Marketing Assistance Partner. 
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End User Facility 
Gives Programmer Relief 
CompuServe Data Technologies recently 
unveiled an information and report facility. 
The System 1032 End-User Facility is an 
add-on module to CompuServe's System 
1032 4GL/DBMS. It supports data access 
and reporting by end users, relieving pro
grammers of building applications for many 
information needs. It also fully integrates 
System 1032 data with RMS and other 
VAX data. 

Security is fully addressed in the End
User Facility. Access may be controlled down 
to the field level, by password, usemame or 
work group using the screen-based Ad
ministration module. This module quickly 
defines data files and sets up views of data 
to the facility's data dictionary. 
More information can be provided by con
tacting CompuServe Data Technologies, 
1000 Massachusetts Ave., Cambridge, MA 
02138; (617) 661-9440. 

Enter 423 on reader card 

Softstar Systems 
Announces V2.00 Of Costar 
Softstar Systems has released Version 2.00 of 
Costar, an interactive software cost estima
tion tool. Version 2.00's new features include 
a new screen-based user interface that fea
tures menus, color, context-sensitive help, 
and full-screen editing. New commands 
make Costar more powerful, and the new 
user interface makes Costar easier to use. 

The package is for software managers 
who need reliable estimates of a software 
project's duration, staffing and cost. It lets 
them make preliminary estimates during a 
project's initial definition, and then produce 
more accurate forecasts as the project's defini
tion is refined. 

The VAX/VMS version of Costar costs 
$1,500. 
For more information, contact Softstar 
Systems, 28 Ponemah Rd., Amherst, NH 
03031; (603) 672-0987. 

Enter 438 on reader card 

3.5 Mip Attached 
Processor Is For VAXs 
Computer Maximizers Inc. (CoMAX) an
nounces the release of V/MAX, a simple-to
use, attached processor for VAX end users, 
VARs and OEMs. V/MAX increases the pro
cessing power of heavily compute-bound 
systems, relieving the VAX of extensive pro
cessing loads. This is accomplished by run
ning specific CPU-bound programs on the 
V/MAX attached processor instead of the 
host (VAX) CPU. 

V/MAX is ideal for computation-
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-===============---
SALARY INCREASES PAGE 1 Effective January 1, 1988 

Percentage Increase 5.6 
= ----==- -

EHPLOYEE LAST FIRST HONTHLY NEW 
HtmBER NAftE NAtlE SALARY SALARY 

105 NOLL ROHAl.D H $ 4,500 $ 4,752 
HO MRVIN RAYtlOHD G $ 3,000 $ 3,168 
135 ANDERSON WILLIM A $ 2,100 $ 2,217 
2-45 BUCHANAN HAROLD H $ 2,100 $ 2,217 
203 FOSTER TODD A $ 2,000 $ 2,112 
209 WESSELLER HERttM R $ 1,500 $ 1,584 
120 CUSHNER JAtES H $ 1,450 $ 1,531 
215 CONVEY EILEEN N • 1,250 $ 1,320 
205 GONZOLES VICKI l $ 1,250 $ 1,320 
235 WA WIUIA B $ 1,000 $ 1,056 
145 NORRIS PAUL G $ 850 $ 897 
150 HIRSCH DEBRA A s 800 s 8-44 

Totals for report $21,800 S23,020 

The System 1032 End-User Facility, from CompuServe, lets non-programmers 
design sophisticated reports. 

intensive programs such as circuit simulators 
and other number crunchers. It runs at 3.5 
to 4 millions instructions per second and isn't 
affected by the load on the host VAX. The 
floating point multiply time is 437 
nanoseconds. One or more V/MAX-attached 
processor boards may be added to any VAX 
system to multiply the total system 
throughput. 
For further information, contact CoMAX 
Inc., 15187 Springdale St., Huntington 
Beach, CA 92649; (714) 897-5096. 

Enter 439 on reader card 

New Standards Set 
With 8500 Series 
Versatec has announced the 8500 series of 
electrostatic monochrome plotting systems. 
The new product line accepts 906/907 and 
HPGL data formats. The 8500 series is ex
pected to replace pen plotters in applications 
requiring high throughput or fast turnaround 
and is targeted at workstations and PCs used 
in microCAD applications. 

Two models are available. The 8524 
plots on 24-inch wide media and the 8536 
on 36-inch wide media. Both plot with 
200-ppi resolution at 1 ips. An E-size draw
ing (34 inches x 44 inches) can be plotted in 
less than 45 seconds. 

Versatec's RS-232C serial interface ac
cepts vector data up to 38.4K baud transfer 
rate. Both allow easy connectivity to 
workstation platforms such as Sun, IBM, 
DEC or Apollo. 

The 8524 is priced at $19,900 and the 
8536 at $24,900. 
For more details, contact Versatec, 2710 
Walsh Ave., Santa Clara, CA 95051; 
(800) 538-6477, in CA (800) 341-6060. 

Enter 440 on reader card 

UDMS Supports INGRES 
DBMS For VAXNMS 
Interactive Software Systems Inc. has an
nounced that its UDMS data management 
and retrieval product supports the INGRES 
database management system for the 
VAX/VMS environment. 

UDMS has a clean pick and choose, 
window-based approach to reporting, ex
porting, querying and updating. Initially 
designed to work exclusively with RMS and 
the CDD, UDMS now is capable of access
ing/joining up to 32 INGRES, System 1032 
and/or RMS files in a relational data view, 
complete with inner and outer joins. C was 
used to build the interfaces and perform the 
direct 110. Performance feedback indicates 
that not only does the UDMS interface to 
INGRES work effectively (almost trans
parently to u'sers), but that it provides great 
response times. 

Pricing for the UDMS system ranges 
from $2,950 to $15,300. 
Interested persons can contact Interactive 
Software Systems Inc., 7175 West Jefferson 
Ave., Ste. 2125, Denver, CO 80235; 
(800) 962-UDMS. 

Enter 441 on reader card 
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Over the aolse or 
corporate Issues, your 

departmeat's 
computlag aeeds are 

not always JJeard. la tlle 
stack oftlJings to do, 
tJJey often wait at tJJe 

bottom of tJJe pile. 

RDM is the ON LY application developer designed specifically 
to get department software development done. More than 

just a database, RDM is a complete application development 
system AND full relational database - integrated into one 

flexible, table-driven tool. 

RDM's table-driven technology is a generation beyond con
ventional database development. RDM supplies all the 

parameters that shape standard application components. You 
add your own custom-designed specifics. RDM eliminates _ .... .:.._:::..::;:;...::....:.,.~......,--... ••l!l!!!!I 

the need to code and recode routine application features. 

RDM is nonlanguage, fill-in-the-form application develop
ment. With no programming code to analyze, the learning 
curve is short and productivity increases. With or without 

software development specialists, you create the entire appli
cation : data input forms, summaries and reports, command 

menus, on-line help files and processes to validate and 
manipulate data. You'll implement even the most procedural 

tasks - without procedural language syntax. 

A fter initial software development - your department's 
needs will evolve. RDM makes system modification and 

maintenance easy. You add new forms and reports - when 
you need to. You create new files or change data relationships 

- quickly. And without any change or rewrite, RDM appli
cations will transfer and share data across 10 different operating 

systems. You save time and money with one software 
product for your VAX, PDP-11 and IBM-PC. 

S ince 1980, RDM has been the choice of more than 2500 
departmental application developers. For quick application 

development and easy maintenance, for increased productivity 
and extended portability, for stand-alone, integrated, 

distributed or networked systems ... there's no better 
software solution than RDM. 

Find out how your 
applications can rise to 

the top of the stack. 
Call today. 

800-362-6203 
In Canada, call 800-255-6378 

Interactive Technology, Inc. 
460 Park Plaza West 
10700 SW Beaverton-Hillsdale Highway 
Beaverton, OR 97005 
503-644-0111 
TLX 703920 

ENTER 190 ON READER CARD 



h 
B t:her 
W ith A 

Gr pHics 
T e ri-minal 

TwinTerm™ turns your PC into a 
full-featured graphics terminal. 
Includes support for: 

• TEK 4100 and 4200 series 

• DEC VT100, VT220, 
VT240/241 

• AT, PS/2, and UNIX/VMS 
workstation environments 

To learn more about the TwinTerm 
family of terminal emulators, call 
(213) 568-9119. 

n1·c 
Advanced Technology Center 
5711 Slauson Avenue, Suite 238 
Culver City, California 90230 

TWX 510-101-1670 

ENTER 191 ON READER CAR 

lnterOFFICE Integrates 
ALL-IN-1 And OFFICE 
The Boston Software Works Inc. has released 
InterOFFICE, a transparent electronic mail 
gateway that integrates Wang's OFFICE and 
DEC's ALL-IN-1. InterOFFICE is trans
parent to end users. It automatically enters 
all ALL-IN-1 users in the Wang OFFICE 
user directory, and enters all OFFICE users 
in the ALL-IN-1 user profile. OFFICE users 
can send mail to ALL-IN-1 users as if they 
were local OFFICE users, and vice versa. No 
foreign addressing formats are required. 

lnterO FFI CE operates over a serial line, 
so any system with a spare serial line can run 
InterOFFICE. By using modems, the Wang 
and DEC systems can be connected across 
the ocean. 
Find out more information by contacting 
The Boston Software Works Inc., 120 Fulton 
St., 2nd Flr., Boston, MA 02109; (617) 
367-6846. 

Enter 445 on reader card 

Archive 2000 Solves 
File Archiving Dilemma 
The new release of Archive 2000 (V3.1) from 
Software Techniques Inc. and UIS Ltd. ends 
offline file storage problems. 

Archive 2000 allows a user to archive a 
file with a SAVE command. It manages the 
process from there, queuing requests 
throughout the system and allowing the 
operator to perform SAVES for the entire 
system at the same time. Version 3.1 provides 
an optional cache that allows files to be main
tained on the system for longer periods of 
time. 

Security of archived files is bolstered 
with the implementation of offline Access 
Control Lists (ACLs), allowing the system 
manager control over the level of user access 
to archived files. Archive 2000 takes advan
tage of the powerful offline media manage
ment capabilities of Media/Schedule/Vault. 

Archive 2000 is available for all 
VAX/VMS systems. Prices range from $1,600 
for a MicroVAX II to $10,000 for a VAX 
8800. 
To learn more, contact Software Techniques 
Inc., 6600 Katella Ave., Cypress, CA 90630; 
(714) 895-1633. 

Enter 446 on reader card 

ATIENTION VENDORS 
The DEC PROFESSIONAL magazine will con
sider DEC-specific hardware and software 
products for review. We do not endorse or 
guarantee any products reviewed or discussed. 
For further information contact: 

The Editorial Department, Professional Press, 
921 Bethlehem Pike, Spring House, PA 194n. 

REB Combines Mac Bridge 
& Router Characteristics 
RAD Network Devices has combined 
remote Mac bridge and router performance 
characteristics under a single device. The 
Remote Ethernet Bridge (REB), the 
"brouter" (bridge + router), combines the 
best attributes of two widely used network 
devices to form a building block for 
organizations that require an Ethernet-based 
wide area network. 

The REB's speed is attributable to its 
high-packet transfer rate. By using pro
prietary algorithms, RND's product allows 
both multiple paths between networks and · 
internetwork, node-to-node data security. 

The bridge monitors data traffic con
tinuously and uses alternate routing as 
needed to increase data transmittal over all 
links. Redundancy capabilities are made 
available through point-to-point, inter
bridge multiple links. During normal opera
tion, the REB recognizes the redundancy 
provided by active loops and selects the 
fastest data path. 

The REB supports any inter-LAN 
topology and is transparent to all higher level 
protocols such as TCP/IP, DECnet, XNS 
and ISO. 
For more information, contact RAD Net
work Devices, 151 West Passaic St., Rochelle 
Park, NJ 07662; (201) 587-8822. 

Enter 442 on reader card 

ANSI LOCATOR Adds 
Mouse Power To ANSls 
Applied Business Systems has announced the 
ANSI LOCATOR. It adds the functionality 
of a pointing device to a range of standard 
ANSI terminals. 

The ANSI LOCATOR is connected be
tween the host and the terminal, using the 
existing cable and adding another short cable. 
The mouse is connected to a third port on 
the ANSI LOCATOR unit. 

The ANSI LOCATOR functions in two 
basic modes, non-interrupt mode and arrow
key simulation mode. In the first mode, as 
the mouse is moved, the screen cursor moves 
accordingly. The cursor can be moved as 
much as desired without disturbing the 
host. The host, meanwhile, maintains a logi
cal cursor. 

In the second mode, the mouse move
ments are translated to sequences identical to 
those sent by repeated pressing of the arrow 
keys. The host echo in return moves the 
screen's cursor. 

The ANSI LOCATOR sells for $299. 
Learn more by contacting Applied Business 
Systems, 12141 Candy Lane, Saratoga, CA 
95070; (408) 446-9464. 

Enter 434 on reader card • 

DEC PROFESSIONAL 



---------.111111 i 1 ·1t1·1*'*§11illlli.---------
i~ 
~~ NEW TM USED 

• 11~· BUY DEC SELL 

NOTICE 

SURPLUS DEC* 
EQUIPMENT OWNERS SYSTEMS 

MODULES 
PERIPHERALS 

VAX@Q·BUS@UNIBUS 

Don't sell Y.OUr unneeded DEC* eguiument 
... without first contacting our Procurement 
Division. 

CALL TODAY 
617-547-4005 • 800-892-9230 

TELEX 374-8460 FAX (617) 354-1417 
DEC 

COMPETITIVE PRICING djo~~6~~~10N 
LET US QUOTE YOU ON ALL YOUR DEC NEEDS 
*DEC A TRADEMARK OF DIGITAL EQUIPMENT CORP 

There are tremendous differences in the way 
others buy your equipment. Our cash 
purchases are completely hassle free both 
before and after the sale, and we assume all 
resale liability. 

Learn all the facts Call us today! 
1-800-328-7000, ext. 557 
In Minnesota call 1-612-894-4020. 

~MIDWEST" 
UuoSYSTEMS 

INCORPORATED 

2800 Southcross Drive West . Burnsville . MN 55337 

*A trademark of Digna I Equipment Corporallon MS-5568 

PUBLIC NOTICE!! 
BOSTON BOARDS & SYSTEMS, INC. 

55 Rear Main Street, Kingston, MA 02364 

617-747-6222 
Our Guarantee Is Our Reputation!! 

Systems 

SPECIAL 
VAX 111780 XA-AE FCC 

8000 
SERIES $18,900 

MICROVAX II 
Systems & Peripherals 

Systems 

& 

Peripherials 

Systems 

--· ~T .M . WE ALSO BUY NEW & USED 
EMC2 

EXCESS*DECINVENTORY 
• (5 2)'· ;)€ KENNEDY FWJTSU National 

!!!eb.~c. ci~~~OL E~ ~· 
FAX:617-747-6255 
TELEX #920038BBS Digital is a registered trademark of Digital Equipment Corporation 
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Imagine Buying New &,uipment 
at Used Prices! 

RA81-AA, AD 

$11,000 

RA60-AA 

$12,500 

HSCSX-BA, CA 

$9,650 

KDJ11-AB 

$1,650 

~ ..... ~ Fujitsu Disks 
& 

Subsystems 

$CALL 

DELUA-M 

$3,195 

~ ~ - ~ 
_, 
--_ ... - ... - -- -- ... - ... .-.. ..... w .... -- ~ 

KIMBERLY ELECTRONICS 

800-84 - 9 
In NJ 201-387·0872 
140 Route 17 North 

Suite 210 
Paramus, NJ 07652 

~~ 

National 
MVII 8mb Memory 

$1,375 

~......... Cipher Tapes 
& 

Subsystems 

$CALL 

DELNI-AA 

$1,150 

DHQ11-M 

$1,295 

LA75-CA 

$650 

MS 630-CA 

$2,195 

Emulex 
Disk, TAPE, & Comm. 

$CALL 

rM-' Full Mfg. Warranty rM-' Customer Service rM-' Compatibility rM-' Immediate Delivery 

Call us for our latest prices on Digital, Fujitsu, Emulex, National Semi and ask for our new catalog. 

Call Kimberly where what you Imagine can become a reality! 
ENTER 286 ON READER CARD DEC and VAX arc Trademarks of Digital Equipment Corp. 



This publication 
is available in 
micro form. 

HALT! 
The reason to Secure your MicroVAX 

University Microfilms 
International reproduces this 

publication in microform: 
microfiche and 16mm or 

35mm film. For information 
about this publication or any 
of the more than 13,000 titles 

Uncontrolled access to your 
HALT switch means uncon
trolled access to your system 
and network. Even an entry 
level programmer can gain 
control of your µVAX or µ/PDP 
by HAL Ting it, rebooting it into 
SYSBOOT and changing 
SYSGEN parameters. 

we offer, complete and mail the coupon to: University 
Microfilms International, 300 N. Zeeb Road, Ann Arbor, 
MI 48106. Call us toll-free for an immediate response: 
800-521-3044. Or call collect in Michigan, Alaska and 
Hawaii: 313-761-4700. 

BA123 BA23 

0 Please send informa tion about these titles: 

SECURE COVER™ provides total protection preventing 
access to controls, removal of disks and system or option 
boards. Sliding, key operated Lexan® windows provide easy 
access for authorized users. 

Available for: 
• BA123, VAXstation 
• BA23 

ORDER TODAY, 
CALL TOLL FREE: 

Company/Institution --------------- • MV2000 
Address ____________________ _ • VAXstation 2000 1-800-832-LOCK 
City _ _ _________________ _ • System V, H9642 

• PDP-11 rack mounts _______ ___ Zip ____ _ _ State 

Phone ~(-~-----------------
• Rack mount Exp. unit 

IN MA (617) 326-7979 

University 
Microfilms 

International 

R S T S 
RESCUE SQUAD 

• Recovers irrevocably corrupt disks 
• Mounts the unmountable 
• 90% success to date 
• Over 4GB rescued to date 

CALL 24 HOURS 
(215) 542-7910 

~ 
S Y S T E M S~ 
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~ 297 High Street, Dedham, MA 02026 
~ SECURE Protected under U.S. Patent # PCT/US87/02197 

TECHNOLOGIES INC ENTER 288 ON READER CARD 

•PRO 350/380 MEMORY BOARDS 

•DISK DRIVES - BIG & FAST FOR PRO 

• RAM-DISK Software for 
Micro/RSx,*11 M (+) & P1os* 

Call 415-420-9579 
Proto Systems 

1238 Josephine St, Berkeley, CA 94703 

DEC SUPPORT - VAX and PDP-11 Special
ists. We offer a full range of Applications and 
Operating System support for: VMS, RSTS, 
RSX, RT-11 , MACRO, C-language, BASIC, 
COBOL, and DIBOL. Including: new applica
tion development and installations, existing 
application maintenance, and system tuning, 
on-site or remote via telephone. Contact: West 
Bay Consulting, 2618 Elliot Street, Santa Clara, 
CA 95051 . (408) 246-6279. 

RALLY/RDB/TEAMDATA TRAINING AND 
CONSULTING. Proven track record in all 
phases, from simple prototyping to large-scale 
applications. Other skills include: all-in-1 , 
Datatrieve, 3 GL:s, and more. Curious? 
Fredrickson Consulting Services. (206) 
283-0273. 

FOR SALE OR LEASE: DEC VAX 111780 XAAE 
System (8 Megs) loaded with Control Data 9771 
XMD Disk Drives, EMULEX Controllers & 
Multiplexers, FCC Box, VAX/VMS & UNIX Li
censes plus much more. Will split system. 
Qualifies for DEC Maintenance. Available Im
mediately. (718) 318-3360 Fundways, LTD. 

11173 RSTS/E High-Performance System: 20 
ports, 2MB memory, 310 MB disk, floppies, 
streaming reel-to-reel tape, console, modem. 
DEC maintained , available immediately. 
$19,000 with RSTS/E, DTR, FMS, WP, SS, 
MAIL. Financing available. Hardware-only 
possible. SAi , 802-229-0823. 

~DIGITM COMPUTER 
~ EXCHfl.-NGE INC 
27773 Industrial Blvd . Hayward. CA. 94545 

Call (415) 887·31 00 
FAX (415) 887-5590 TLX 709536 

• ••••••••••••••••••••••••••••••••••••• 
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INFORMATION 
Rates: 1 time: $600 

3 times: $550 
6 times: $500 

12 times: $450 

Size: Ye pg. - 23!.a" x 2%" 

Camera ready mechanical 
required. 

Typesetting and composition 
available. 

For more information call 
Mary Browarek at 
(215) 542-7008. 

20·50°/o OFF LIST 
mnmnomo TM in Inventory 

Fully Guaranteed 

Performance - Not Promises! 
8370 Dow Circle• Cleveland, OH 44136 

216•234-8040 

'

DLR 
E"'E: lF 

BUY • SELL • LEASE • TRADE 

Ch~~ ~B~f t.'M§'•· mo~ooma ,~ 

ENTER 206 ON READER CARD 

We need to buy your excess 
DEC equipment 

now! 

VAX & PDP-11 
Turn your unwanted 
computer equipment 

into cash! 
v Large inventory 
v Immediate availability 
v Super Prices 

617-777-4666 ttbs~.~ 
FAX-617-777-8433 800-DEC-DLER 

ENTER 204 ON READER CARD 

DEC PRO Garage Sale! 
• ABLE DH/DM 16 DHV ports for 

your VAX with full modem control 
and distribution panel 

• DILOG 16 port VAX DHV 
same as above 

• ABLE DH/DM for PDP UNIBUS 
with distribution panels 

• EQUINOX DSS .. . loaded 
• 750 memory: 1 MB boards 
• SI 6100 UNIBUS controllers 
• UNIBUS memory: 11/44 style 

1 MB boards 
• BOXES full of 11/40 spares 
• UNIBUS 4- and 8- slot backplanes 
• ABLE Enable + cache 
• KDJ11-A, DLV-11, 4 MB memory, 

disk controller (DR), AB-AB backplane 
and other Q-bus goodies 

call KEVIN at 215-542-7008 

ENTER 203 ON READER CARD 

MICROVAX II 
VAX 700 SERIES 
VAX 8000 SERIES 

Systems & Peripherals 

• Add-On Flexibility 
• Purchase Options 

ENTER 202 ON READER CARD 

\IAX CAREERS 
SOUTHEAST 

Being in the right place at the right time is the best way 
to take advantage of a career opportunity! Making you 
aware of the right place and presenting your creden
tials at the right time is whatj do best! 
Numerous opportunities for all levels of VAX profes
sionals. Skills in the following areas are highly valued : 

• FORTRAN • ADABAS 
• COBOL • MANUFACTURING 
• DATATRIEVE • HABITAT/SCADA 
• ORACLE • DECNET/ETHERNET 
• DBMS-11 • ALL-IN-ONE 
•ROB •MASS 11 

CALL or WRITE 
BRENDA CAREY, C.P.C. 
DIGITAL SPECIALIST 

When you want to be in the right place 
at the right time! 

(919-222-0231) 
AMOS & ASSOCIATES 

6338 Chapel Hill Road 
Burlington. N.C. 27215 

ENTER 201 ON READER CARD 

ARE YOU EXPOSED? 

Cover yourself with our 
Disaster Recovery Services 

• YAX Hotsite Backup Services 

• Computer Ready Coldsite Services 

• 8600, l l/785 's, l 1/780's Computers 

AMERICAN DIVERSIAED 
Costa Mesa, California 

CONTACT: 
INFORMATION SERVICES 

(8001 669- 7070 

ENTER 200 ON READER CARD 

SWITCH COVERS 
Protective Covers for 

Digital Equipment 

AA81 ........ $13 VAX 11/750 .... $15 
RAGO .. ...... $13 VAX 111780 .... $15 
MICROVAX ... $13 PDP 11/23 . ... $13 
SA482 .. .... . $13 PDP 11173 .... $13 

1-800-445-8296 
R 3657 Hi Dale • Lake Orion, Ml 48035 

INC. 313-332-7997 

ENTER 205 ON READER CARD 



6th Annual Volume Buying Week in New York 
June 21-23, 1988 Jacob Javits Convention Center 

On June 21-23, 1988, at the Javits 
Convention Center, PC EXPO will 

host thousands of Volume Buyers and 
Resellers at its Sixth Annual Volume 
Buying Week in New York. Don't get 
caught in long registration lines. You 
can avoid any waiting and save some 
money by using the hassle-free, "No-

Line" registration coupon below. Just 
fill it out, send it with your check, 
and we'll send you your badge and 
conference guide well in advance of 
showtime. 

In its sixth year, PC EXPO in New 
York offers 2000 exhibit booths, over 
500 exhibitors, 175 speakers, 42 

seminar topics to choose from, plus 
new connectivity-focused additions -
Connections 88 and Connections 
Lab - that no one concerned with 
computers can afford to miss. And, 
in keeping with our tradition, all of the 
lectures in our world-class Seminar 
Series are free to all attendees. 

Don't wait in lines unnecessarily. Save your valuabletimeandmoney. 
Register now! ENTER 146 ON READER CARD 

-------------------------------------------------

:::XPD 
June 21-23 
1988 
Jacob 
Javits 
Convention 
Center 

DEC 

ADVANCE NO-LINE 
REGISTRATION FORM 

NAME-------------------
BUSINESS 
TITLE-------------------

Check only your main job 
function from box below 

AA _ Accountant 
BB _ Administrator 
CC _ Consulta nt 
DD _ Corporate Officer 
EE _ Creative Arts (All) 
FF _ Designer (All) 

III 

COMPANY _________________ _ GG _ DP / WP Manager Operator 
HH _ Engineer (All) 

CO. ADDRESS _________________ _ 

CITY _________ STATE ________ _ 

MAIL STOP 
(if any) _________ z1p ________ _ 

TELEPHONE ________________ _ 

Use one form per person. Photocopy if necessary. 

By attending the 6th Annual PC EXPO in New York. I consent to the 
use of photographs of me in any promotional materials related to the 
show and /or events 

Signed _________ Date ________ _ 

_Check here for hotel information 

II _ MIS Dir./ Mgr. 
JJ _ Programmer 
KK _ Purchasing 
LL _ Sales / Marketing 
MM _ Scientist 
NN _ Securities / Fin. Analyst 
00 _ Service Technician 
PP _ Systems Analyst 
QQ _ Systems/ Aplctn . Mgr. 
RR _ Systems / Architect 
SS _ Systems / Maintenance 
TT _ Systems/ Mgr. 
UU _ Systems/Project Mgr. 
VV _ Systems/Prototyper 
WW_ Other (specify) 

I Day $25-
Date must be given here __ 
2 or 3 Days - $50 

On -site registrations are 
$30 for I day, 
$60 for 2 or more days 

MAIL ORDERS must be received by PC EXPO no later than May 20, in which case your show badge will 
be mailed to you on or before June 7. Mail orders received after May 20 will be processed and the badge held 
for arrival under the individual's name at the "Pre-registered attendee" counter in the Crystal Palace Lobby. 

Registration fees must be in U.S. funds . All foreign mail orders, except Canada, must be received by May 
13, and such badges will not be sent by return mail , but held at the "Pre-registered attendee" counter for pick
up on arrival. All registrations are non-refundable. Confirmation for all registrations will be sent by PC EXPO 
upon receipt of your registration form and payment. 

Mail check payable to PC EXPO with completed registration form to: PC EXPO, P.O. Box 1026, Englewood 
Cliffs, NJ 07632. Incomplete or improperly completed forms will be returned. PC EXPO attendees must be 
qualiried_ Minors under 18 may not register. 

Check your co.'s main activity 
from only one of the boxes below 

TRADE RESELLERS 

~ = ~~~~~::~ g~~~~::~~!1. I 
3 _ Computer OEM 
4 _ Office Products Dealer 
5 _ Service Vendor 
6 _ Software Developer 
7 _ Systems House 
8 _ Turnkey Vendor 
9 _ Value Adder 
IO_ Other (specify) ----

CORPORATE VOLUME BUYERS 

~ = ~~~~~t~~\~i Firm II 
C _Banking 
D _ Communication 
E _ Const.I Architects 
F _Credit 
G _ Education 
H _ Engineering 
I _ Government/Military 
J _Hospital 
K_ Hotel 
L _ Industrial Design 
M _ Insurance 
N _Law Office 
0 _ Management Conslt . 
P _ Manufacturing 
Q _ Publishing 
R _ Real Estate 
S _ Research Development 
T _ Retail Sales 
U _ Securities Broker 
V _ Transportation (All) 
W_Utility 
X _ Wholesale / Retail Sales 
Y _ Other (specify) ___ _ 



ADVERTISERS INDEX 

Reader 
Service 
Number Page 

191 Advanced Technology Center ... 152 
178 American Digital Systems ........... 68 
101 Best Power Technology, Inc ...... 143 
180 BLAST/Communications 

Research Group ...................... .5 7 
102 C.P. International ........................ 81 
195 Cardinal Data Corp .................... 79 
103 Chipcom Corp .......................... 128 
104 Chrislin Industries, Inc .............. 107 
105 Clearpoint, Inc ............................ 11 
107 Coefficient Systems Corp ........... 21 
108 Cognos Corporation ................... 15 
109 Comdisco Disaster 

Recovery Services, Inc ............. 35 
110 Communications Test 

Design Inc ............................... 60 
111 CompuServe/Data Technologies .. 87 
112 CompuServe/Data Technologies .. 89 
113 CompuServe/Data Technologies .. 91 
193 Computer Associates .................. 23 
179 Computer Methods Corp ......... 149 
173 Cortex ......................................... 77 
114 Datability Software 

Systems, Inc ................... I.F.Cover 
189 Datamedia Corp ........................... 9 
116 Demac Software Ltd ................... 25 
115 Demac Software Ltd ................. 134 
117 DeRex, Inc .................................. 89 

DEXP0 .................................... 129 
184 Digi-Data Corp ......................... 121 
192 DILOG ....................................... 17 
118 DynService Network ................ 109 
119 Edison Software ........................ 100 
120 EEC Systems, Inc ......................... 7 
121 EMC Corporation .............. B.Cover 
122 Equinox Systems, Inc .................... 2 

Executive Software ....... supplement 
123 FEL Computing ........................ 127 
194 Gold Key Electronics ................ 142 
124 Graf point ................................... 141 
182 Human Designed Systems ............ 1 
125 Imperial Technology ................... 61 
126 Information Builders, Inc ........... 31 
127 Interactive Software Systems ....... 55 
190 Interactive Technology .............. 151 
129 Intra Computer ........................... 55 

].Net (Joiner Assoc.) .................. 147 
130 James McGlinchey .................... 143 
131 Jyacc ............................................ 43 
132 Kea Systems Ltd ........................ 119 
133 Liberty Electronics .................... 159 
134 Logicraft, Inc .............................. 65 
135 Maintech, A Division of 

Volt Delta Resources .............. 117 

Reader 
Service 
Number Page 

136 MASSCOMP ............................ 123 
137 MDBS, Inc ................................ 101 
138 MDBS, Inc ................................ 103 
140 MICOM/Interlan Systems ......... .45 
141 Mint Digital Systems .................. 18 
123 Mobius ...................................... 127 
185 Mod-Tap System ........................ 111 
147 MTI Systems Inc ........................ 27 
142 NBS Southem ............................. 37 
188 Nissho Electronics ........................ 6 

Norm DeNardi Enterprises ....... 138 
143 Northwest Digital Software ........ 95 
144 Odesta Corp ............................... 13 
145 Park Software ............................ 119 
146 PC Expo ................................... 157 
175 Persoft, Inc ......... : .......................... 5 
148 Precision Visuals ......................... 29 
149, 151 Printronix, Inc ...................... 67 
150, 152 Printronix, Inc ...................... 69 
153 Process Software ......................... 18 

Professional Press ............... 102,146 
154 Progress Software ...................... 115 
176 Random Corp ........................... 125 

Raxco ............................ supplement 
155 Relational Technology ................. 33 
157 Restor Communications .............. 63 

SAS Institute Inc ......................... 73 
SAS Institute Inc ......................... 75 

224 Scherers ............................ LB.Cover 
157 See First Technology Inc ............. 87 
181 Software Products International .. 140 
158 Sorbus .................................... ..... 83 
159 SPSS, Inc ..................................... 99 
160 Summus Computer Systems ....... 72 
161 Synctronics ................................. .54 
162 Talaris Systems ........................... .49 
164 Tektronix/Information 

Display Group ......................... 71 
186 Touch Technologies ................... 112 
177 Trilog Corp ............................... 135 
165 TRW Customer Service 

Division ................................. 145 
187 Upper Bound Micro 

Computers, Inc ........................ 98 
VAX Professional ...................... 126 
Vermont Creative Software ........ 19 

166 Viking Software .......................... 22 
167 Walker Richer & Quinn, Inc ........ 97 
168 Windjammer Barefoot Cruises .. 113 
169 Wollongong Group, Inc .............. 59 
170 Word Perfect ............................... 85 
171 Xyplex, Inc ................................ 105 
172 Zoltech Corp. (VME) ................ 139 
174 Zoltech Corp. (Q-Bus) .............. 139 

More information about many of these adverlisen is available electronically on 
our Automated Ruder Information Service (ARIS). Dial (215) 542-9458. 

158 

SALES OFFICES 
VICE PRESIDENT Helen Marbach 
NATIONAL SAW MANAGER Jeffrey Berman 
ADVERTISING SERVICES 

MANAGER Connie Mahon 
ADVERTISING COORDINATOR Lori Goodson 
SENIOR ACCOUNT EXECUTIVE Dan MainieriJr. 
CLASSIFIED ADS & USED EQUIPMENT 
Mary Browarek 

REGIONAL SALES MANAGERS 
MID-ATLANTIC Mark Durrick 
INTERNATIONAL Helen B. Marbach 
MIDWEST, SOUTHEAST Peter Senft 

Professional Press, Inc. 
921 Bethlehem Pike 
Spring House, PA 19477 
(215) 542-7008 

NEW ENGLAND 
Trish McCauley 
Senior Account Executive 
Professional Press, Inc. 
238 Bedford St., Suite 3 
Lexington, MA 02173 
(617) 861-1994 

NORTHERN CALIFORNIA 
and NORTHWEST 
A. G. Germano 
Regional Sales Manager 
Alonna Doucette 
Account Executive 
Professional Press, Inc. 
715 El Camino Real, Suite 206 
San Bruno, CA 94066 
(415) 873-3368 

SOUTHERN CALIFORNIA 
and SOUTHWEST 
David Beardslee 
Regional Sales Manager 
Karin Altonaga 
Account Executive 
Professional Press, Inc. 
1010 East Union Street 
Suite 101 
Pasadena, CA 91106 
(818) 577-5970 

PROFESSIONAL 

DEC PRO FESSIONAL 



A HIGH QUALITY, ENTRY LEVEL ANSI TERMINAL OFFERING 
OUTSTANDING PRICE/PERFORMANCE. 

Introducing the newest addition to the Freedom ONE family of terminals 
from Liberty Electronics. The Freedom ONE ANSI. The ONE terminal for 
your DEC and Data General requirements. This low-cost, ANSI-only terminal 
includes many of the same advanced features you'd expect to find in 
higher priced terminals. 

For starters, it provides emulation ofDEC VT220; VTlOO '" and VT52; 
as well as Data General DASHER'" D210 and 0211. It has the same sleek, 
award-winning ergonomic styling of the original Freedom ONE. It comes 
with a high contrast amber 14-inch flat screen, with full tilt and swivel 
capability. It includes a choice of two detached, low-profile keyboard 
styles: DEC VT220 and Data General 02101211. 

· It's all backed by Liberty's comprehensive warranty programs 
and nationwide network .of authorized service-centers. 

· The new Freedom ONE ANSI. You won1t 
find a higher quality ANSI terminal 
for the price. Anywhere. · 

Western .Region (714) 476-3113 
Central Region (312) 690-3433 · 
Eastern Region (617) 660-1938 
Canada ( 416) 238-0366 



BACK END 

The Machine 
Makes The Man 

John C. Dvorak The notion 
that the ma
chine makes 
the man always 

has intrigued me. However, I never took 
the idea to the limit until recently, when 
I was in Hawaii having a drink with a 
well-known Japanese architect. We were 
talking about spatial relationships and 
the differences in visual perception be
tween the Japanese and the Americans. 
When the subject turned to automobiles, 
he remarked that big American cars 
aren't safer because they're bigger, 
they're safer because people drive them 
differently. "When you're in a Japanese 
car," he commented, "you drive like a 
Japanese!" 

I touched on this concept last year 
in an article for PC Magazine titled 
"Spreadsheets, Just Say No!" In that 
piece, I suggested that the use of spread
sheets slowly turns your mind into that 
of an accountant. It affects the way you 
look at the world. In other words, to be 
able to use the spreadsheet at all, you 
have to alter the way your brain sees 
patterns and makes decisions. 

Until now, I haven't taken this idea 
to its maximum. If the theory that driv
ing a Japanese car turns you into a 
Japanese driver is true, this means that 
living . in a Japanese house makes you 
adapt certain Japanese traits, which 
aren't Japanese at all but are a function 
of the house. 

Marshall McLuhan first discussed 
notions like this, when he determined 
that watching TV makes you think dif
ferently than you do when reading a 
book. One patterns thoughts in a non
linear manner; the other, in a linear 
fashion. The linear thinker approaches 
a problem differently than the non
linear thinker. 

This theory also has been touched 
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on in science fiction, where visitors to 
Mars slowly evolved into Martians 
because of their environment. The no
tion that physical characteristics may be 
altered by the environment to the extent 
that the person becomes an alien may 
not be too far from the truth, if we look 
at our computer scene as a microcosm 
of society. 

Take the UNIX user, for example. 
UNIX users have peculiar characteristics, 
like wearing idiotic buttons all over their 
shirts. 

Operating systems (OS) have 
distinct characteristics. To be successful, 
they must have enough personality to 
affect the user and make him loyal to the 
system; so loyal that he might resort to 
fisticuffs if his pet OS is insulted by 
another. 

The operating system, in most in
stances, is the theme behind the environ
ment of any computer system. More 
than just a file loader, it limits what you 
can do and how you can do it. A non
computer user easily can sense the dif
ference between an Apollo, Sun, DEC 

running VMS, Macintosh and a Xerox 
Star, even if all the systems are running 
similar applications. 

More important, the users of these 
various systems will have distinct per
sonalities. I always assumed that the per
sonality of a user predisposed him to 
adopting a certain system. The arrogant 
Mac user is a yuppie with a Mac as a 
status symbol. The boring IBM user is 
a guy too sheepish to choose anything 
but IBM products for fear of losing his 
job. 

The new notion, though, may in
dicate that the opposite is true. The IBM 

user may become sheepish and boring 
because he uses an IBM. It's a computer 
designed after much committee work 
and plenty of meetings. The final prod
uct is a predigested pablum machine 
turning the user's brain to mush. "Driv-

ing a Japanese car turns you into a 
Japanese driver!" 

The ultimate hacker nerd system is 
UNIX running on a DEC. Nobody is at
tracted to this combination by free will. 
The kids in universities are forced to use 
it until they slowly turn into UNIX 

nerds, Data General despots or any 
number of things, depending on where 
they get jobs. Until that happens, they're 
loyal to the UNIX machine. 

The machine makes the man. 
If these assertions are true (as they 

appear to be), the societal implications 
are colossal. Modern sociology is based 
on the concept that people are influ
enced by their environment, specifically 
peer pressure. You are what your peers 
say you are. 

Unfortunately, there are so many 
anomalies to this simple notion that 
sociologists spend all their time study
ing the exceptions in a vain effort to 
pigeonhole the results into the main 
theory. Newton meets a quark. 

If there's any proof that the peer 
group is affected by inanimate objects 
such as car interiors, hanging wall art, 
even indoor plumbing, we may be bark
ing up the wrong tree in our efforts 
to figure out why people act the way 
they do. 

If using a computer for a few hours 
a day significantly can affect a user's 
personality and thought patterns, one 
only can speculate what the complex in
teraction of Japanese cars, Italian suits 
and Russian vodka might have on a per
son, especially a UNIX lover. 

Whatever the case, there's some
thing we computer users now should 
consider when discussing our likes and 
dislikes toward a particular machine, 
software package or operating system. 
Is it our opinion or the machine's, mak
ing us think this way? In other words, 
who (or what) really is talking? 

DEC PROFESSIONAL 



for just $2.00 a month for 5 years! 
Scherers is pleased and proud to offer such an exceptional value! 

On site Digital Maintenance ofVT.320's * for .3 full years for a one time cost of just $72.00 
when you purchase yourVT.320*. This is only $2.00 per month for ON SITE maintenance 
and warranty for .3 full years. Now you can own the quality of a Digital VT.320 *with one of 
the lowest costs of ownership. Call Todayll I 

SCHERERS 
(614) 889-0810 

ma~nomaTM 
* Trademarks of 

Authorized Distributor Dig ital Equ ipment Corpo ration 

ENTER 224 ON READER CARD 



Introducing Archeion. 
The Optical Disk Subsystem 
for VAX Computers. 

If it seems like there's no end to 
the difficulties of storing vast 
amounts of data, take heart. 

Because now, there's EMC's 
Archeion. 

Archeion is the answer VAX users 
have been hoping for. A high-perfor
mance, practical, compact system for 
archiving. 

It puts an end to the costliness, in
efficiency and aggravation associated 
with on-site and off-site tape storage 
facilities. 

Archcion provides up to 56 giga
bytes of on-line storage. One platter 
alone stores an amazing 2 gigabytes of 
information. And because data is ac
tually burned into the disk, accidental 
erasure and head crashes arc a thing of 
the past. Of course, because 
Archcion employs optical 
technology, it offers 

an exceptional capacity for storing 
data. But what's more, Archeion has 
incredible data retrieval ability. All 
information is avail
able to you instantly. 
Seeks are performed 
electronically, enabl
ing Archeion to give 
you the speed of a 
disk while allowing 
you the convenience 
of using your standard 
tape commands. 

tape commands and the language 
you're already using, so there's no need 
to change your application software or 

go through a slew of 
new manuals to re
educate your users. 

It's not hard to 
see the benefits of 
Archeion for your 
archiving needs. 
Miles of data in inches 

The 90 reels of magnetic tape shown 
above could be instantly accessed 
using just 6% of Archeion's total 

on-line storage capacity. 

In addition, any sus
pected problem can 
quickly be isolated by 
Archeion, which 
means that if your 
entire data base is on
line and a disk drive 
goes down, your sys
tem won't. That 
means convenient, 
hassle-free service
ability. 

of space. Information accessed in mil
liseconds. Dramatic savings in time 
and personnel. 

What's more, it's quick and easy 
to convert tapes to optical storage. 
Archeion is fully compatible with all 

VAX systems. Plus, 
Archcion under

stands all of your 

The end result of all of this is sim
ple: you can't find a better way of 
storing and retrieving tremendous 
amounts of data than with Archeion 
Optical Disk Subsystem. For more in
formation, call l-800-222-EMC2 (In 
Mass, 617-435-1000). EMC Corpora
tion, 171 South Street, Hopkinton, 
Massachusetts 01748-9103. 

EMC2 

The System Enhancement Company 

VAX is a registered trademark of Digital Equipment Corporation. 
Archeion is a registered trademark of EMC Corporation. 
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