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For sheer inefficiency, few
processes in business today rival i
that of the document review 7
process. f

Days after leaving the §
author’s hands, the document |
comes back covered with hand-
written comments, sticky notes
and references to orphan e-mail
messages. Or, worse yet, the
document never comes back
atall. 5

Allinall, it’s not a very pro-
ductive way to work. Fortu-
nately, Access Technology of
20/20 spreadsheet fame has
done something to improve the
document review process:

We 've computerized it.

Our new software program,
ForComment,® allows you to
electronically share documents
with reviewers, who make their
comments on-line as they read.
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ForComment keeps a perma-

nent record of who said what

when. All comments are orga-

nized into the document, so the

author can focus on shaping the ‘

text, rather than chasing paper. ‘
ForComment supports

VAX®/VMS® DECNET,™

ALL-IN-1™ Office Software,

PC-LAN’s and most popular

word processors, including

WordPerfect® and WPS-Plus ®
Isn’tit time you reviewed

the way you review your docu-

ments? Call us at 508-655-9191

for a hands-on demonstration

of ForComment.

Access
‘Technology

A CompuServe Company

ForComment




ou can monitor some

of the parts

Routers

Ll

Segments

Bridges

...or the sum of

You worked hard to create a single, integrated
network. Now you discover most network
monitors narrowly focus on a single, stand-
alone part of the whole system.

There are monitors just for bridges.
Others just for routers. Some concentrate on
segments. Or T1 lines.

What are you supposed to do? Buy
and install four different systems and try to
correlate the data yourself?

LANCE is a better solution. It's the one
totally integrated system that monitors your
entire network from end to end—including
all the segments, routers, bridges and T1’s in
between.

Using one central LANCE workstation,

the p.

you can:

- View systemwide information on all
network activity including peak load,
packet problems, bandwidth utiliza-
tion and collisions and errors.

- Set and monitor alarm thresholds for
cable shorts, duplicate IP addresses,
stations going silent and new
stations.

- Automatically test cables at preset
time intervals with a built in TDR
(Time Domain Reflectometer).

» Collect and analyze statistical data
needed to support decisions on sys-
tem architecture and allocation of
system resources.
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- Anticipate and troubleshoot problems
before users are affected.
LANCE does it all.
Call to arrange a demonstration. You'll
see that when you monitor the sum of the
parts the benefits really add up.
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Micro fechnology

5065 East Hunter Ave., Anaheim, CA 92807
(714) 970-0300 or (800) 999-9MTI

European Headquarters:
Munich, West Germany Tel: 089 470 8191




Comparing LAT terminal servers?
Equinox gives you MORE...

MORE ports

From our entry level ELS-48 terminal
server priced less than DECserver 300,
to our DS-15 with more than four times

has a LAT-compatible server that’s
right for you.

MORE throughput

Thanks to our unique VLSI technology,
the ELS-48 supports 48 users at 38.4
Kbps simultaneously, more than any
other server, so it’s ideal for graphics
terminals. For larger applications, the
DS-15 supports over 600 users
simultaneously at 19.2 Kbps.

Only 3.5" high, the ELS-48 provides up to
48 ports, and runs 38.4 Kbps on all ports
simultaneously. Fully LAT-compatible with
extended DECserver command set, it offers
unmatched performance at a low price.

MORE than just LAT

If you're in a multi-vendor environment,

it’s easy to network your VAX terminals CT;'snDeCS,f
and PCs with non-Ethernet hosts, or i
share modems and printers. Connections 192 terminals
to non-LAT devices are made to Ethernet
transparently without packet delays, and non-
providing fast response even during Ethernet
peak traffic periods. hosts in the
most compact
MORE dependability A
Maximum network availability is assured today.
with our DS-15. Single point failures are
eliminated with backup of all key .
components. In the event a failure is MORE User'frlendly

In addition to full DECserver compatibil-
ity, an extended command set reduces
keystrokes for server configuration and
operation. Enhanced diagnostics and
monitors simplify network management.

detected, switch-over to standby
components is automatic, and hot
plug-in board replacement avoids
costly downtime.

MORE wiring choices
Since 1984, Equinox has made over half
a million connections worldwide with
our clean and simple plug-and-play
building wiring, using inexpensive
twisted-pair cable. You can minimize
cable requirements with our local
multiplexers, and drive longer distances
with our “LD” options.

MORE space-saving
Equinox is well known in the industry
for innovative design, squeezing more
ports into smaller packages than any
other vendor. Save space in your
computer room or wiring closet, with
a choice of tabletop, rack, or wall
mounting options.

EQUINOX

TERMINAL SERVERS - DATA SWITCHING SYSTEMS - MULTI-USER PC UNIX BOARDS
14260 SW 119 Avenue » Miami, Florida 33186 « (305) 255-3500 « FAX (305) 253-0003

All trademarks are the property of their owners ©1990 Equinox Systems Inc.

the capacity of a DECserver 550, Equinox
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Ideal for sites with large user populations
or applications where uptime is critical, the
DS-15 features fully redundant Ethernet
interfaces, central logic, and power
supplies for auto-backup. Up to 1320
connections are supported in a package
smaller than the DECserver 550.

MORE networking features

SwitchLAN, our PC software for printer
sharing, file transfer, and terminal
emulation, increases PC users’
productivity. Dialback Security can
protect all hosts from unauthorized
callers. And T1 wide area connectivity
lets you build bigger networks with
more connections in more places.

MORE value

When you compare our long list of
features, reputation for reliability, high
performance, the 3-Year Warranty and
expandability with our price advantage
(as low as $135 per port), why buy
another DECserver?

Call 1-800-328-2729
today for
information
on our 30 day
evaluation
program and
compare for
yourself.
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THE CF1 PROCEDURAL INTERFACE

Bob Carver and Al Sanders

At the Design Automation Conference in June, the CAD Framework Initiative (CFI)
demonstrated its first prototype guideline, a data model and procedural interface for
circuit connectivity data. CFI has developed momentum through the participation of
many vendors and users. The knowledge gained is sure to improve and speed the de-
velopment of more guidelines to meet the integration needs of the CAD community.

MIND OVER MANUFACTURING

Larry R. Harris, Ph.D.

Expert systems are computer programs that automate judgment by storing the knowl-
edge of human experts and applying that knowledge to a problem. Since manufactur-
ing is critically dependent on human judgment in many areas, it’s particularly ripe for
the exploitation of expert systems. Manufacturers that ignore this technology do so at
their own risk. It’s essential to begin experimenting with expert systems to determine
which areas in your company can benefit most.

VAXELN™: REAL-TIME VAX

Terry S. Berman

Although VAXELN, Digital’s operating system for real-time applications, has been
overshadowed by VMS, a study of how some of VAXELN’s features are implemented
can yield a wealth of VAX engineering knowledge. For those contemplating serious
real-time design or future endeavors in systems programming, a look at VAXELN’s
internal workings can prove rewarding.

FEATURES

HARDWARE: DECSYSTEM 5100 AND 5500

Fay Elassy-Bortcosh

When Digital introduced new members of its second generation of DECsystem serv-
ers, the company underscored its commitment to open systems and the RISC/UNIX
market. Digital engineers were able to leverage existing technology in a design that
boosted performance without increasing costs. The result is two machines that meet
state-of-the-art performance standards at competitive prices.

Continued on page 4.
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atisfy your appetite for total

VAX control, with RoboMon
from CIS, the first full-system
VMS software with unlimited
system monitoring and problem
solving capabilities.

RoboMon turns your system
into an active assistant, constantly
checking itself from the inside
to make sure all is well. It works
directly for you in the following
areas: - Automated Operations
* Process-File-Disk-Queue
Management - Data Center Moni-
toring - Performance Advising
& Tuning * Performance Moni-

toring & Capacity Planning.
System managers world-
wide rely on RoboMon to
anticipate and react to situations
BEFORE they become problems.
Only RoboMon can handle any
activity you delegate to it. Moni-
tor an entire network from a
single location. Tune the system
dynamically as
workloads fluc-
tuate. Create a

“LIGHTS OUT” computing en-
vironment. Generate informative
reports and graphs for evaluating
anything from operating capacity
to hardware and software perfor-
mance. RoboMon gives you the
power to do all this and more.

If you’re a power-hungry system
manager, we’d like to send you a
free demo to sa-

We iIlVite vor for 30 days.

power-hungry
system managers
to take a quick taste

of RoboMon.

For more information, call (617)
527-1550, FAX: (617) 527-6132
or write Computer Information
Systems, Inc. 120 Wells Avenue,
Newton, MA 02159-3302. In
Europe contact: CIS, Ltd. UK
+992 500006.

More Power To You

from il== COMPUTER
INFORMATION
SYSTEMS, INC
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You can purchase with assurance
from Taneum. On top of nationwide
factory maintenance, installation sup-
port and manufacturer's warranty, we
seal the deal with a money-back guar-
antee! That's what we mean by risk- freel “nn“ As[ le
printers are available at 450, 600, 800 or
1200 lines per minute. And the savings are
dramatically significant. For example, you can buy Taneum'’s high
speed 1200 Ipm printer at the price of DEC's 600 Ipm LGO1. And

for bigger savings yet, Taneum's new TCP 640 at 450 Ipm sells for
under $5000!

Save thousands! Fully compatible
with DEC’s LGOT1 line printers, Taneum

Features you won’t get from DEC. You not only save thou-
sands of dollars per machine, Taneum gives you all the features of the
LGO1 plus extra no-cost features like business graphics, forms draw-
ing, bar code, fast 16.7 cpi compressed printing and other options.

Rugged Reliability. These aren't just any printers. We modify
the renowned Mannesmann Tally 600 series print engines for full DEC
LGO1 compatibility. And Taneum printers are backed by the nation-
wide Mannesmann Tally factory service organization. (The same team
that manufactures the DEC printers.)

And remember, Taneum can fill your printer needs even
if LGO1 compatibility isn’t required. We also provide
Dataproducts, Printronix, Centronics or QMS compatibility.

Act Now! Here's your opportunity to save thousands of
dollars and get more features in the bargain. Pick up the
phone and call us toll free at 800 VAX PRNT.
800-829-7768

or (206) 251-0711.

P.S. LGO1 OEM ribbons at great savings.
For IBM AS/400 systems or 3270 environments,
the same great savings apply.

DEC and VAX are registered trademarks of Digital Equipment Corp. IBM is a registered trademark of International Business Machines.

Taneum Computer Products

203 S.W. 41st Street, Renton, WA 98055. (206) 251-0711.
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The following are trademarks of Digital Equipment Corporation:
A-to-Z DECconnect DECsystem DNA LA50 PDP VAX
ALL-IN-1 DECgraph DECUS Eve LA100 Q-bus VAXBI
CbD DECmail DECwindows FMS MASSBUS Rainbow VAXcluster
DATATRIEVE DECmate DELNI HSC MicroPDP-11 RdbExpert VAXELN
DEC DECnet DEQNA LAN Bridge MicroVAX Rdb/VMS VAX LISP
DECalc DECstation DIBOL LAT NAS ReGIS VAX SCAN
RSTS/E VAXserver
UNIX is a registered trademark of AT&T in the U.S.A. and in other countries. RSX VAXstation
MS-DOS is a trademark of Microsoft Corp. RT-11 VMS
Macintosh is a trademark of Apple Computer, Inc. ThinWire VMSmail
X Window System is a trademark of MIT. ULTRIX vr
NFS is a trademark of Sun Microsystems Inc. UNIBUS WPS
Trinitron is a trademark of Sony Corp.
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DEC-Compatible Memory:
The More Information You Have...

b B
S

The Better We Look. Clearpoint!

Clearpoint is the
acknowledged leader

From desktop to data center,
Clearpoint delivers the broadest
memory product line with the most
comprehensive service policy.
Protect your investment— trade-in,
trade-up to our extensive line of
DEC-compatible memory.

¢ MicroVAX 11

* MicroVAX 2000

e MicroVAX 3100

® MicroVAX 3X00

e DECstation 2100/3100
e VAX 11/750

e VAX 11/78X

e VAX 86XX

e VAX 89XX, 88XX, 87XX, 85XX
e UNIBUS

® (O-Bus

¢ (O-Bus/PMI EDC

Our company-wide

pledge to deliver
reliability and
performance
CLEARPOINT
.

Quality Commitment

MicroVAX, DECstation,VAX, UNIBUS, and Q-Bus are trademarks of Digital Equipment Corporation.

Advanced chip technology
and design with several
unique advantages

The Clearpoint advantages include:

e Gate array interface chip set for the
3XXX series product line: Take
advantage of 100% compatibility,
faster boot time performance and
diagnostic compatibility.

e Error detection and correction:
Our EDC chip set provides
faster performance, 64 Kb internal
caches for addresses and data, and
lower component count for higher
reliability.

® 4 Mb technology: We use state-of-
the-art 4 Mb DRAM technology
for higher density, faster memory
products.

e Stackable arrays: Clearpoint's first-
to-market piggy-back design for the
MicroVAX 3100 allows for wider

configuration possibilities.

30-day, no-risk evaluation

We are so confident that our DEC-
compatible boards will improve your
system's performance that we invite
you to use one for thirty days...on us.
You can count on Clearpoint for

= lifetime warranty

= innovative design m superior
reliability m highest density

= round-the-clock support

Call or write to receive the facts:

O Quality Assurance Information

O Product/Services Catalog

O Designer's Guide

0 Spec Sheets

0 Newsletter

O Applications
Video

®

=
CLEARPOINT
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Clearpoint Research Corporation

35 Parkwood Drive

Hopkinton, MA 01748
1-800-CLEARPT
(1-800-253-2778)

Clearpoint is a registered trademark of Clearpoint Research Corporation.



VISTATo change

B o el e A g

\ Not Just LAT-Compatible but
. DEC Compatible

Yesterday’s servers are no match
for today’s problems. Simply con- (]‘a" change or not to change, that is the qur%tion.
Whether it is nobler in mind to suffer

the limitations of networking plans

that leave no room for future advances

orto take steps to insure that you can
always use a product that enhances

your existing networking strategies

is a question that has some urgenciy.

Oh.to have the power to change direction
with modularity unrestricted

necting “A” to “B” just won't cut it.
With more and more pressure VISTA is 100% LAI-compatible.
placed on maximizing budgets, No exceptions or excuses. Beyond
LAT, VISTA delivers DECserver

emulation — command for com-

the need to get the most out of
new hardware is essential.

mand, function for function.

When it’s your time to change, a'nd rmll'zeo}apaglilitt:‘ks m’l",::gd rtwns_ |

i1 a space of such streantlined propo 5.
discover VISTA. It’s a lesson in f(wnf"ept so full of totality 5 - ) The Most Robust TCP/IP and
poetry, can someone make it a reality ? Dual-Protocol Support

Advanced Architecture for
Optimal Expandability

VISTA delivers high performance
TCPIP. Our full-function imple-

mentation is second to none. VISTA is ready to support either
VISTA is quite simply the most advanced communications LAT, TCP/IP, or provide dual protocol support. You'll be able
server ever developed. Its modular architecture allows you to to connect to DEC and UNIX systems simultaneously or
add option cards as your needs change. define network printers that are fully

shared by DEC and UNIX

Start with an 8, 16, or 32-port unit. As your needs grow, systems.
simply add additional line cards. A single VISTA Terminal
Server can expand from eight to an unprecedented 128

ports, all in the space of a single eight-port server.



or not to change.

A Wide Range of Options for
Advanced Communications

With Advanced Communica-
tions Cards, VISTA takes you
beyond conventional terminal

server functionality.

B Slide our X.25 WAN Card
into our server and witness
the highest performance, full

function LAN-based PAD on the market.

m Slide our Hayes-compatible VISTA Modem Card into our

server and enjoy LAN access to eight dial-in/dial-out modems.

B Slide our Network Protocol Translator Card into our server

and actually extend the reach of your existing LATonly

DECservers to UNIX systems via our innovative and trans-

parent LAT to TCP/IP translation.

True value-added benefits available only within VISTA.
Embrace Change for a Change

Instead of fearing tomorrow’s technologies, VISTA provides a
platform that allows new technologies to coexist side-by-side
current strategies. New VISTA line cards will bring entire new

applications right onto your LAN.

W3aow-01

8/00ve

£zrSH-28-01

Datability provides it all at prices that will astound you — and
through a Value Added Reseller Channel that actually adds
value. Wouldn't it be refreshing to talk with highly-trained

resellers that do more than just quote prices?
Exercise your Power to Change.

Purchase aVISTA Server on a full 30-day trial and, if you're not
completely satisfied, return it without any obligation. Thats
Datability’s 100 % Customer Satisfaction Program. And, fora
limited time only, trade in your old server through Datability’s
“The Power to Change” Trade-in Program. Call immediately

for complete details.

Copyright. 1990, Datability Software Systems, Ine

Al product names are registered trademarks of their respective manutacturers
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I'M READY TO CHANGLE.
SEND ME MORE INFORMATION ABOUT

“THE POWER TO CHANGE” TRADE-IN PROGRAM

Name

CALL US TOLI: FREE:
1-800-DIAL.-DSS
In NY: 212-807-7800

Title

FAX: 212-463-0459.

Company

Address

DATABILITY

THE POWER TO CHANGE*"

City State

Zip Telephone

322 Eighth Avenue, New York, NY 10001
Atlanta ® Boston ® San Francisco ® Chicago ® London
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A TiME FOrR OPTIMISM

Wall Street is pessimistic about DEC’s future.
Earnings are so far down that they’re losses, not
gains. Traditional VAX processors are so short on
mips, compared to the RISC boxes, that they seem
weak. VMS consumes more CPU power than you
can imagine. The mainframe VAX 9000 is late, is
underpowered at 30 mips, and probably will be
obsolete before it ships in volume.

Is it time for Digital to give up, or is there a
reason to be optimistic? If Digital is the loser, then
who’s the winner?

IBM can’t figure out what is going on. It recently
announced another mainframe product, but no powerful
midrange product has been released for more than a year, and
there’s still no Ethernet for the critical AS/400. Will the user
interface be Windows or Presentation Manager? Will the
operating system of the future be PC-DOS or OS/2? Who sells
the most PCs? It isn’t IBM, but some company that spells its
name with kanji characters. The new RS-6000 is a nice

CARL B. MARBACH

workstation and server, but it has no communications with
IBM mainframes or midrange computers, except SNA. Does
IBM sound like the winner?

Hewlett-Packard has its own RISC processor. It even has
a version of UNIX called HP-UX. However, its multiuser
RISC machines are selling sluggishly. An insider told me that
the number of new HP customers in the last six months could
be counted by hand — some say on one hand. The acquisi-
tion of the Apollo workstation line only resulted in the phase-
out of Domain as a processor and operating system in favor
of a more standard version. As opposed to IBM, HP appears to
have a vision for the *90s. It’s just not having much success.

Companies such as Data General, Unisys and Wang are
abandoning their proprietary systems for “industry-standard”
solutions. They’ll offer distribution, marketing, sales and
support. But in a commodity market, these are things
customers will shy away from. They’ll be price-conscious.
A price-sensitive market won’t support the kind of sales and
service the computer industry has been used to.

Most bad news today is about the economy. The deficit,
high taxes, unstable interest rates, soaring oil prices and lower
corporate earnings are headlines. But television networks still
schedule their programming with computers, their advertising
billing still runs each week, and payroll programs pay
employees each period. Wall Street information networks give
us up-to-the-minute data about trading, and the same analysts
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who predict that our industry is failing use
computers to do their analyses.

While a recession may be upon us, there’s a
tremendous inertia about our systems that makes it
hard to scale them back. Inventory can be adjusted
over time, personnel can be furloughed or given
early retirement, hiring can be postponed, but that
VAX still needs service and software updates. And
if you can produce a product that helps customers
work better for less money, it still will be bought.

In a tight market, third parties become more
important. Innovators help us get through tough
times. The products you read about in DEC PROFES-
SIONAL are designed to help you get more from your
system. Today you need them more than ever.

But what about DEC? Without its continued success,
eventually there will be fewer platforms for products and
services. But the evidence is that there are more DEC com-
puters now than ever. As the price per VAX mip has dropped,
more VAXs have been placed in the market. The rate of
growth may have slowed, but there will be more VAXs at the
end of 1990 than there were at the beginning.

Without counting out IBM or HP, DEC is well-
positioned to take advantage of the technology and architec-
ture of the '90s. The '90s will be the decade of platform

- independence, with a central network connecting multiple

processors, workstations and servers into a coherent com-
puting engine for the enterprise. DEC has all the pieces. It
offers a networking strategy that embraces not only industry
standards such as Ethernet, FDDI, OSI and TCP/IP but also
proprietary protocols that interface seamlessly with these
standards. It’s only a matter of time before the RISC-based
VAX appears, and by then VMS should have all the hooks and
eyes it needs to integrate seamlessly with UNIX.

How would you like an operating system that ran all your
UNIX software and met all the UNIX standards but was
really VMS, with its 15 years of development? You could
choose among a character-based VMS interface, UNIX
interface or X-based Motif — all within the same operating
system. If your processor offers more than 100 mips, why not?

They say that the three most important things to consider
when buying a house are location, location and location. In
the computer market, it’s position, position and position. DEC
is in a good position to launch us into the most exciting
decade the computer industry has ever seen.

DEC PROFESSIONAL



And you thought DEC

was the safest choice
for hard disks!
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From Reliability Ratings, Inc.

Reliability Ratings; an independent
research firm, will make you think again.

It proves that while the RA 90 is a
good disk drive, the MDI-276 from Micro
Technology is even better.

For example, the research showed
our MDI-276 had the best MTBF: 101,235
hours. DEC finished a distant second at
97082 hours. Systems Industries and
Emulex trailed far behind.

The MDI-276 also had the fewest
failed sites, beating DEC by 13%, Emulex
by 32% and Systems Industries by a
whopping 40%.
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From Reliability Ratings, Inc.

Our uptime was unsurpassed
at 9999%.

And our drive failure rate was 7%
—nobody was lower. Compare that with
reported failure rates of 15% for Systems
Industries and 19% for Emulex!

*Results of an independent survey conducted by Reliability Ratings, an organization that specializes in providing unbiased reliability and
service data to managers of DEC sites. Partial reprints available on request. Reliability Ratings’ research department has no affiliation with Micro
Technology Inc. Reliability Ratings is a registered trademark of Reliability Ratings, Inc. Per cent of sites failed is a function of both reliability and

the average number of drives installed at end-user sites.

DEC and RA 90 are registered trademarks of Digital Equipment Corp. Emulex is a registered trademark of Emulex. Systems Industries is a

registered trademark of Systems Industries.

CIRCLE 144 ON READER CARD

100.00%

100ths of % point

% Uptime

99.90%

>

o w

S 02

° ET x
o 83 3
8% 2 23 £
e o nE w

From Reliability Ratings, Inc.

S0 you can see, when it comes to
hard disks, you only have two real choices.
The company with a reputation for
reliability, DEC. And the company proven
to be more reliable, Micro Technology.

For more information about the
RA 90 compatible drive that’s even more
reliable than the RA 90 itself, call Micro
Technology today at (800) 999-9MTIL.

Micro Technology

5065 East Hunter Ave., Anaheim, CA 92807
(714) 970-0300 or (800) 999-9MTI

European Headquarters:

Munich, West Germany Tel: 089 470 8191




EDITORIAL

DEFENDING (CYBERSPACE

Editor’s note: DEC PROFESSIONAL received the
following letter in response to “Policing Cyberspace” by
Editorial Director Dave Mallery (September 1990).
Because it eloquently represents the position taken by the
advocates of the EFF, we are publishing it here.

I recently read your editorial titled “Policing
Cyberspace.” The words that you use — “I'm out-
raged by this rubbish” — describe my opinion of
what you had to say.

To state that the purpose of the Electronic Fron-
tier Foundation (EFF) is “to defend hackers from
prosecution” is a lie. Perhaps you were misinformed
rather than consciously duplicitous. To assure you
are fully informed, let me explain the purposes of the EFF:

1. To engage in and support educational activities that
increase popular understanding of the opportunities and
challenges posed by developments in computing and
telecommunications.

2. To develop among policy-makers a better understanding
of the issues underlying free and open telecommunications
and to support the creation of legal and structural approaches
that will ease assimilation of these technologies by society.

3. To raise public awareness about civil liberties issues arising
from the rapid advancement in the area of new computer-
based communications media and, where necessary, to
support litigation in the public interest to preserve, protect
and extend First Amendment rights within the realm of
computing and telecommunications technology.

4. To encourage and support the development of new tools
that will endow nontechnical users with full and easy access
to computer-based telecommunications.

Mitch Kapor has repeatedly stated that the EFF isn’t a
“hacker’s defense fund.” Declared Kapor: “Unauthorized
intrusion into computer systems is improper behavior and
should be illegal.” The EFF’s purpose is to see that First
Amendment rights aren’t trampled in over-reaction to real
or imaginary threats posed by computer crackers.

To quote from the EFF Legal Overview:

“Advances in computer technology have brought us to a
new frontier in communications, where the law is largely
unsettled and woefully inadequate to deal with the problems
and challenges posed by electronic technology. How the law
develops in this area will have a direct impact on the elec-
tronic communications experiments and innovations being
devised day in and day out by millions of citizens on both a
large and small scale from coast to coast. Reasonable balances
have to be struck among: traditional civil liberties; protec-
tion of intellectual property; freedom to experiment and in-
novate; and protection of the security and integrity of com-
puter systems from improper governmental and private in-
terference.

DAVE MALLERY

“Striking these balances properly will not be easy,
but if they are struck too far in one direction or the
other, important social and legal values surely will
be sacrificed.”

The speech in your editorial is protected by the
First Amendment, and I wouldn’t have it any other
way. My speech in this message to you isn’t. I
composed it on my workstation and sent it to you
electronically. I believe that speech is speech
whether it finds form in ink or in ASCIIL.

The Constitution knows how to deal with print.
That’s why printing presses aren’t seized by the
government, even when newspapers print “secret”
government documents. Craig Neidorf, the publisher of
Phrack, an online magazine, was indicted on felony charges
of wire fraud and interstate transportation of stolen property
for the electronic publication of a document that someone
else had removed, without Neidorf’s participation, from a Bell
South computer. The document later turned out to be pub-
licly available, forcing the government to drop its prosecution.

Other individuals, such as Steve Jackson, have suffered
losses at the hands of overzealous government officials. Ma-
jor assets of his business, including computers, were seized
by the Secret Service months ago. He still hasn’t been charged
with any crime. Yet the Secret Service won’t return his
property, nor will it state the legal basis for its raid.

Someone must stand up to this abuse of Constitutional
rights, which is why I belong to the EFF and contribute to it
financially. You owe Mitch Kapor, John Barlow and your
readers, some of whom undoubtedly are EFF members, an
apology for your intemperate and inaccurate diatribe.
William D. Weisman, Member of the Technical Staff
California Institute of Technology
Jet Propulsion Laboratory (NASA/JPL)

Altadena, California

P.S. This letter represents my viewpoint as an individual. I
don’t speak for NASA/JPL/Caltech or the EFF. Affiliation is
given for identification only. I'm a data processing profes-
sional, not a cracker, and my duties have included work in
maintaining the security of JPL’s computers and networks.

Dave Mallery: Having spent an afternoon reading the press
releases that the EFF sent, I failed to grasp most, if any, of the
points made above. Perhaps my attention was distracted by
the “poetry,” but I think EFF has a distinct public relations
problem in the writing of press releases.

I support the aims set out above with little hesitation.
However, I'm very nervous about the rhetoric in the press
releases and would like to see the charter of this organiza-
tion in print. I welcome further input (perhaps with mutual
devitriolization).
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LOGICRAFT STANDS FOR
SENSATIONAL SERVERS

Excellent network servers! That’s
what Logicraft is all about. Logicraft servers
give your workstations and terminals all of
the advantages they weren’t born with. Run
PC applications, access PC based CD-ROMs,
emulate an IBM® 327X or send and receive
faxes from any DEC” or Sun® desktop.

Logicraft network servers allow you

. to integrate Novell” or Token Ring LANs
- plus MS-DOS®, OS/2™ and SCO Unix™
.- applications with your DEC and Sun work-
© stations and terminals.
For the world’s best servers, call
" Logicraft at (603)880-0300.

[LOGICRAFT

22 Cotton Road, Nashua, NH 03063
(603)880-0300 FAX:(603)880-7229

Products mentioned herein are trademarks and/or registered trademarks of their
respective companies
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Even if the PS00O
goes down, it wil

Chances are that if your terminal server
suddenly went down, so would everyone
connected to it. Which can mean thousands of
dollars in lost time, productivity, and salaries.
And there would be nothing you could do
about it until someone showed up to repair it.
Whenever that might be.

That scenario will never happen with
the Performance 8000 communications server
from Emulex. The P8000 will continue to
operate even if a power supply or network
interface board has failed, because it features

redundancy of critical components and a
“hot swap” capability. So it isn’t even
necessary to power down the server to
replace a failed component. Everyone on the
network just keeps right on working. And
producing.

The P8000 supports any combination of
128 terminals or other asynchronous serial
devices. With its superior performance, all
128 ports can run at 38.4 Kbps concurrently.
And it’s ideal for use in crowded wiring
closets, because it squeezes those 128 ports

Now, that’s ¢

1 California  North American Offices: Anaheim, CA (714) 385-1

g (éi&);ﬁi&fizll » International Offices: Wokingham (44) 734-772

©1990Ei



mmunications server
keep 128 people up.

into a mere 5.25 inches of rackspace. That's
less than one quarter the size of a DECserver
550.

You also get modular architecture
which will adapt as you do. New types of
networking interfaces can be added easily—
allowing easy expansion for future
communications requirements while
protecting your investment.

In addition, the P800O is compatible
with both LAT and TCP/IP, so users
cancommunicate with all computers on the

LAN. Add to that the fact that the P8000 is
designed for use with wiring closet cable
management systems, and conforms to
domestic and international agency approvals,
and you begin to realize its many, distinct
advantages.

Such advantages
should come as no Ry
great surprise, however. &
Because at
Emulex, we do it all EMULEX
by design. Advantage By Design™

n advantage.

anJose, CA (408) 452-4777 » Roswell, GA (404) 587-3610 » Burlington, MA (617) 229-8880 « Saddle Brook, NJ (2g#f}
lunich (49) 89-3608020 « North Sydney (61) 2-417-8585  Paris (33) 134-65-9191 « Hong Kong (852) 5292708
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SERVERS FOR SUN

I’d like to correct a statement made in
“Servers Set The Stage” by Bradford T.
Harrison (June 1990). Omni Solutions no
longer has a standalone Omni 1000 server
planned. Our success has been and will
continue to be hinged on cooperating
with Sun Microsystems. Our product
provides substantial performance en-
hancements for all Sun servers. The
Omni 1000 is no longer a planned prod-
uct, since it would compete with Sun.
Kent Winton, Vice President

Field Operations and Marketing
Omni Solutions

Mountain View, California

COBOL COVERAGE

A letter-writer recently took you to task
for not having more coverage of COBOL
(“Letters,” page 18, June 1990). I agree
that COBOL is a powerful developmen-
tal tool that the trade journals give short
shrift.

COBOL is one of our major pro-
gramming tools. We use VAX COBOL
for customized system development and
Microsoft COBOL for PC applications.
We aren’t old fogies stuck on COBOL as
some might suspect. We also use other
programming languages and products,
such as Pascal, FORTRAN, BASIC,
Lotus 1-2-3, dBase 111+ and WordPerfect.
I frequently find myself defending our
use of COBOL to people who have read
too many trade journals and done too
little applications programming or system
development.

My experience has been that the
comments of COBOL detractors can be
summarized in three general statements.
1. “COBOL is a 1960s language.”

COBOL, FORTRAN, Pascal, BASIC,
PL/1, C and Ada are much older than
you think. There’s nothing “new” in the
1980s sense in this list. These languages
were in use before the 1980s and the
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microcomputer generation. My experi-
ence with VAX and Microsoft COBOL
prompts me to say, “If you don’t like
1960s COBOL, try 1990s COBOL. You’ll
find a big difference.”

Microsoft has produced some fine

products for the PC environment,
including MS-COBOL. If you like
COBOL, you’ll love MS-COBOL on
your PC. If you like mainframe COBOL,
you’ll love VAX COBOL as it runs under
VMS. If you sneer at COBOL, you’re also
at liberty to sneer at Pascal and C as 1970s
languages. All of these languages have
evolved into worthwhile tools for the
jobs for which they were intended.
2. “Why not use one of several high-
powered mainframe or PC DBMSs such
as System-2000, Adabase, IMS, Oracle,
Focus, Ingres, dBase or Paradox?”

These are all good products for ap-
plication system development. Like
choosing a programming language, it’s
necessary to choose a DBMS appropriate
to the application being developed.
The hitch comes when it’s necessary to
customize an application beyond the
ability of the DBMS.

All DBMSs support one or more pro-
gramming languages for customization.
dBase III+, for example, has its own lan-
guage that resembles C and/or Pascal,
depending on your point of view. Most
mainframe and some PC DBMSs support
COBOL and other languages for cust-
omization. It’s often necessary to choose
a customizing language when develop-
ing with a DBMS, and that choice
commonly is COBOL.

3. “Operating systems and compilers
(i.e., real programs) aren’t written in
COBOL.”

Each programming language has
strengths and weaknesses. Let each
language do what it does best. Writing a
compiler isn’t the same as writing a
report-generating application. There are
languages that are letter-perfect for
operating systems and compilers. A

Please address letters to the editor to
DEC PROFESSIONAL, P.O. Box 218,
Horsham, PA 19044-0218. Letters
should include the writer’s full name,
address and daytime telephone number.
Letters may be edited for purposes of
clarity or space. You also can fax letters
to us at (215) 957-1050 or send them via
UUNET to Managing Editor Lou Pilla
at pilla@propress.com.

number-crunching application is best
done in FORTRAN, PL/1, Pascal or
Lotus 1-2-3. Database management and
report generation are typically done with
COBOL or with a DBMS customized
with COBOL.

For many jobs, COBOL fills the bill.
Lowell McCoskey
Associate Director, Systems
Indiana Business Research Center
Indiana University
Indianapolis, Indiana

UNIX BACKUP REVISITED

I read Philip E. Bourne’s “Achieving
UNIX Backup” (April 1990) with con-
siderable interest. As a UNIX training
professional, I’'m routinely faced with the
problem of introducing VMS users to the
world of UNIX system administration,
and this article makes several valuable
contributions.

However, I noted some technical
errors. First, DEC’s implementation of
tar doesn’t suffer from a “failure to sup-
port multiple tape volumes” as stated by
the author. Such a limitation was a frus-
trating characteristic of earlier versions,
but, as stated in tar’s Reference Page,
“this utility supports EOT handling,
which allows the use of multiple media.”
Therefore, multiple volumes are sup-
ported, albeit only for tape.

Second, in a discussion of the dump
command’s dump-level parameter, the
author states that “files are saved that
have been created or modified since the
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Backing Up With The TUSI?
Trthls On For Size.

If you are backing up DEC equipment,
you can add the speed and capacity of
the 8mm standard in digital, helical
scan tape backup. The industry’s most
advanced 8mm tape drive now interfaces
to your TU/TA8I tape drive, your HSC
tape channel, your DEC/VAXstation 3100
SCSI port, your Unibus, and your Q-Bus.
Digital, Helical Scan Technology. e
This compact 8mm tape with a 2.5-10 GB formatted capacity
has revolutionized the way DEC sites handle the once cumber-
some task of backup. Available in configurations to handle even
the most data intensive sites, the CY-8200 makes unattended
. backup a reality.

Savings in media

and storage costs,

and savings in

time babysitting a

tape drive make

this subsystem

a very nice fit for
your budget.

Alliant
Alpha Micro
Altos
Apollo

DEC 3100
DECHSC
DEC Q-Bus
DEC TU/TA81
DEC Unibus
AT&T Gould
Convergent  HP
DataGeneral [BMRT

2

...and more
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2-Line, 40-Column Drive Status
Display. Don't play guessing games - this
tape drive tells you what you need to
know. A 2-line, 40-column LCD gives you
complete drive status information. Ata
glance you know what command is being
executed, how fast the data is being trans-
ferred, how much tape is remaining, and
what condition that tape is in.
From the Leader in Smm Backup. During the past three
years, Contemporary Cybernetics Group has ported the 8mm
tape drive to more platforms than
the next three vendors combined.
We have the in-house engineering
expertise to support you after the
sale. The CY-8200 is covered by a full twelve month warranty
including telephone technical support. And our standard war-
ranty turnaround time is one to five days-not weeks or months.
If this sounds like the perfect fit, call us for complete
details on the CONTEMPORARY
CY-8200 at (804)
873-0900.

IBM AS/400
Macintosh
NCR

Novell

PC 386/ix Sun
PCMS-DOS Unisys
PCXenix/Unix Wang

Plexus
Prime
Pyramid
Sequent

Rock Landing Corporate Center - 11846 Rock Landing - Newport News, VA 23606 - (804) 873-0900 - FAX (804) 873-8836
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VSORT

AND

VSELECT

The fastest way to sort and
extract records on a VAX.

If you spend too much time sorting with the VAX/VMS sort utility,
spend less — up to 75% less — with VSORT from Evans Griffiths
& Hart, Inc. Compare the following elapsed and CPU times for
VSORT (V03.07) and the VAX/VMS (V4.2) sort utility running on
a VAX 11/780.

VSORT VERSUS VAX/VMS SORT

Time (minutes)
0 5 10

30

15 20

VSORT
VAX/VMS sort

1,000,000 16-byte records

VSORT
VAX/VMS sort 7///] 500,000 32-byte records

VSORT
VAX/VMS sort /] 125,000 128-byte records

ELAPSED TIME

CPU TIME -

VSELECT, the fast sequential record extractor.

VSELECT is also fast and efficient. Running stand-alone on a

VAX 11/780, VSELECT often exceeds scan rates of 1,000 blocks
per second. It can select and reformat records from an indexed
file much faster than the VAX/VMS CONVERT utility can unload
the same file — often three or four times faster.

For RSTS/E, use FSORT3 and SELECT.

If you run RSTS/E on the PDP-11, we invite you to join the hun-
dreds of users and OEMs who, for the past ten years, have relied
on FSORT3 and SELECT for the fastest possible record processing.

Other software products for VAX/VMS and RSTS/E

* ROSS/V a RSTS/E operating system simulator under VAX/VMS.

* KDSS a multi-terminal key-to-disk data entry system.

« TAM an efficient screen formatter for transaction
processing applications.

* DIALUP a data communications package that
links VAX/VMS and RSTS/E systems to
remote computers.

* BSC/DV a device driver for DEC’s DV11.

For more information, call
(617)861-0670 or write:
Evans Griffiths & Hart, Inc.
55 Waltham Street
Lexington, MA 02173

TWX: 710-326-0103

DEC, VAX, VMS, RSTS and PDP are trademarks of
Digital Equipment Corporation.
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date and time of a lesser or equivalent
dump level.” This suggests that a level 3
dump would back up files changed since
a previous level 3 (equivalent level)
dump. This notion is common enough
to be popularized in recent books but is
nonetheless incorrect. As stated in
dump’s Reference Page, “all files that
were modified since the last [dump] date
... for the same filesystem at lesser levels
will be dumped.”

Finally, just to show that you can’t
believe everything you read in the Ref-
erence Pages, I'd like to add one point
to the discussion of the Itf command,
which is used in making ANSI-standard
labeled tapes. Although Itf’s V3.1 Refer-
ence Page specifies the maximum block
size at 20,480 bytes, empirical tests show
that the actual maximum is 16,384 bytes.
Attempts to use larger values result in
the following message, which is very
misleading, not to mention disturbing:

1tf: FATAL > Error writing file /dev
rmtOn:
No such device or address

Tim Maher, Ph.D.
Consultix
Seattle, Washington

Philip E. Bourne, Ph.D.: Dr. Maher
is correct in his assessment of tar,
which supports multiple volumes under
ULTRIX. The ability to handle multiple
volumes is vendor-specific. For example,
Convex UNIX, which like ULTRIX is
based on the BSD version of UNIX,
doesn’t support multiple volumes.

Dr. Maher is also correct in his
assessment of dump. The article notes
that one dump strategy is to perform a
level 0 dump followed by a sequence of
level 5 dumps. To restore a filesystem, it’s
only necessary to restore the level 0
dump followed by the last level 5 dump.
Each level 5 dump saves all files created
or modified since the last level 0, not the
last level 5. The alternative is to make a
0 level dump followed by level 1, 2, 3,
and so on. This reduces the time (and
tape) needed for backup but makes
restoring the files more cumbersome and
time-consuming. u
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NOW FOR THE BRAINS.

From them, you get muscle. Now get the brains your VAX wasn’t born with.

Get a Virtuoso Performance.

Virtuoso masterminds your disk operations
for speed, reliability and shared data access, even
across VAXclusters.

Only Virtuoso lets you use physical or page-
able memory, whole or partial volumes, local or
networked files. Our disk striping and interleaving
across multiple devices map out the fastest routes to
your data. Our hardware error simulation verifies
€ITOr IECOVEry On your system.

Virtuoso means static, dynamic and HOT
FILE caching, and read and write caching cluster-
wide. For your security Virtuoso provides data
encryption, access controls and a windows -oriented
workbench to monitor and control disk activity.
Virtuoso reports on your file system and your disk
and file I/O operations. Our caching statistics help
you maximize our mtclllgcncc Forall these reasons
and more, the smart money’s on Virtuoso.

Shadow Yourself.

Ifa System or Quorum Disk fails, SHADOW
won’t. SHADOW Disk Mirroring for VMS automat-
ically takes over and keeps your critical applications
running. You're notified ofproblems through VMS
OPCOM and when the drive is repaired, SHADOW
brings it up to date.

You can control, monitor, and make changes
to SHADOW sets dynamically from anywhere in
your network, while SHADOW Read ILoad Balanc-
ing increases your processing speed. SHADOW

works with Virtuoso to shadow files, partial vol-
umes, or files across a network.

Avoid Crash Courses.

PSS and EPSS Performance Simulation are
clever enough to test applications before they go
live, on terminal loads greater than your system may
physically have. EPSS tests from an external system
for 100% pure results. PSS and EPSS offer random
think time and input substitution, a windows-orient-
ed workbench, and response time event analysis.
Local, dial-in, LAT and X29 terminal sessions are all
supported.

Make More Smart Moves.

Thinking about security? Recorder monitors
terminal input and/or output. For interactive help-
desk operations and security, Watch lets you view
and modify terminal sessions as they occur.

Your VAX can exercise its full potential. Just
pick our brains. Call 201-798-6400 for free trial cop-
ies of systems software from ASCI.

ADVANCED
SYSTEMS
CONCEPTS, INC.
The Brains Behind The Brawn

33-41 Newark St., Hoboken, NJ 07030
201-798-6400 FAX: 201-798-9203

All trademarks mentioned are properties of their respective holders. Copyright 1990 Advanced
Systems Concepts. Inc.
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NODE LICENSING

QUERY:

Kevin Verble (SIG 12/MESS 297): Is a
PCSA [now LanWORKS] member
license tied to the PC or the nodename?
I have two PCs that could take advantage
of the LanWORKS facilities, but only
one license. I’d like to boot each as
needed onto the network using the same
boot floppy, which means the same
nodename. The PCs don’t have to be on
the network at the same time. If the
licensing is by nodename, this should

abide by the license.

REPLIES:

Comet (SIG 12/MESS 406): Most soft-
ware licensing agreements let you do
what you wish. Having backup copies of
licensed software is allowed. DEC’s li-
censes for VAXs use the License Manager
Facility (LMF) (VMS V5.x). The licenses
usually aren’t tied to a particular proces-
sor apart from the License Unit Re-
quirement Table (LURT) requirements.
If you can get the software to run on a
machine, then it’s OK as long as there
aren’t other copies running. This covers
the case in which you have licenses based
on the number of concurrent users, e.g.,
an eight-user VMS or DECnet license.
Greg Schulz (SIG 12/MESS 414): A por-
table restricted license lets you have a
product installed on several nodes, but
you can use it on only one system at a
time. An example is DECcp. You can
have it installed on all nodes but can run
it only on a given node or cluster to
collect data and then go to a different
node and collect data. This is similar to
an interpretation of copyright law that
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says you can make a backup of a com-
pact disk to tape and play either at dif-
ferent locations but not the same time.
The current LMF scheme doesn’t lend
itself to policing networkwide licensing,
but why not use a DNS namespace
approach to LMF in which the registry is
distributed versus centralized?
Philip Gravel (SIG 12/MESS 415): In a
VAXcluster, you have this capability.
Suppose the cluster has three nodes rated
at 100 units each. If you purchase a 100-
unit clusterwide license, after loading it
into the cluster’s LMF database you can
use it on any node in the cluster, but
only one node at a time. The only
problem is that it takes privileges (sysprv,
cmkrnl, sysnam) to load and unload
licenses. The typical user would be
unable to do this. As you point out, this
can’t be done on a network basis. Maybe
there’s some hope for the future.

VAXSTATION 3100 PRINTER
QUERY:

Philip Mitchell (SIG 23/MESS 255): 1
have six VAXstation 3100s installed and
would like to use the printer port on
them. Whenever I try to use a dot-ma-
trix printer, it prints gibberish. I've tried
to attach the printer using the correct
cable. I haven’t, however, been able to
figure out the setup selections necessary
to have the Print Screen or Print Por-
tion of Screen options work correctly. If
I attach a PostScript printer to the port,
it works OK.

REPLIES:

Rob Vugteveen (SIG 23/MESS 256): To
my understanding, the printer you con-
nect to a VAXstation 3100 should be able

How To Use ARIS/BB

Subscribers to DEC PROFESSIONAL can call
up our online bulletin board and log
into ARIS/BB, our Automated Reader
Information Service. In ARIS/BB, you can
download programs from this publication,
communicate with our editors, request a
change of address, find additional informa-
tion about advertisers, order books and back
issues, check the guidelines for submitting
articles, take a peek at our editorial calendar
for the year and communicate with other
VAX users.

To log in, you’ll need your subscription
number from your mailing label. Set your
terminal to seven data bits, one stop bit and
space parity, or eight data bits, one stop bit
and no parity. Set your terminal emulation
to VT100 and dial:

B (215) 957-1000 - Pennsylvania
M (818) 577-9100 - Southern California
M (415) 873-2135 - Northern California

M (617) 863-5010 - Massachusetts

Baud rates: 300, 1,200 or 2,400.

When the modems CONNECT, hit Re-
turn two or three times.

The ARIS/BB symbol appears at the be-
ginning of each article when the program is
downloadable. VAX PROFESSIONAL pro-
grams are available to subscribers of VAX
PROFESSIONAL only. For subscription
information, contact Phyllis Chandler at (215)
957-1500 9 a.m. - 5 p.m. Eastern Time. Use
these recommendations at your own risk.
Professional Press is not liable for any
damages to your system that might be caused
by the hardware, software, programs or
procedures discussed here.

XMODEM and Kermit are available.
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to print Sixel or PostScript. Not every
dot-matrix printer knows what Sixel is.
When you do a Print Screen, the VAX-
station isn’t sending the ASCII characters
you see on the screen to the printer port.
It maps the pixels displayed into Sixel or
PostScript code, depending on your
choice in the Print Screen menu.
Richard B. Gilbert (SIG 23/MESS 257):
Print Screen uses DEC’s Sixel format. It
only works with a DEC printer. Try an
LA50 or, better yet, an LA75.

CLUSTERED DISK UPGRADE
QUERY:

Todd Dorn (SIG 37/MESS 1344): 1 have a
MicroVAX 3500 with a TK70 tape drive
and two RD54 disks. I have a clustered
system with an RD54 disk containing an
older version of VMS copied when a
local TK50 tape drive was available. I
want to get the VAXstation 2000 disk
drive (clustered system) up to the same
level that my 3500 is running. How do
you perform upgrades on clustered disks
without having the tape drive local to the
clustered disk system? I've heard that
Remote System Manager is the only
means.

REPLIES:

Richard B. Gilbert (SIG 37/MESS 1345):
Copy the saveset from the TK70 to one
of the disks on your 3500. Then copy the
saveset from the 3500 to the 2000. For a
VMS upgrade, it must be placed in the
root directory:

@sys$update:vmsinstal dua0:

Robert G. Schaffrath (SIG 37/MESS
1346): If you copy the savesets, be sure
you have ample free space on the RD54
to do the upgrade. You’ll need about
35,000 blocks for the upgrade to func-
tion. An alternative, assuming you don’t
mind playing with hardware, would be
to temporarily remove the RD54 from
the VAXstation 2000 and connect it to
the MicroVAX 3500. Upgrade the 3500
and then return the RD54 to the
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VAXstation 2000. Do this only as a last
resort.

Dan Osburn (SIG 37/MESS 1365): If you
boot the VAXstation from the system
disk of the MicroVAX with no local files
on the VAXstation, you can simply do a
backup command to install your system
image on the VAXstation disk. Mount
the VAXstation disk from the MicroVAX,
and do the backup command from tape
to the workstation. I don’t often use tape,
but I load workstations by booting them
as LAVc diskless satellites. Then I do disk-
to-disk backup from my MicroVAX
system disk to the workstation disk.

LSE FROM VAXSTATION

QUERY:

Rod Falanga (SIG 43/MESS 235): 1 en-
joy DEC’s Language-Sensitive Editor
(LSE) when developing or maintaining
code and want to use it on a VAXstation
3100/3500. I like being able to re-edit a
file starting where I left off when I saved
it. I've become used to this on my VT340
and want to do it on a VAXstation. I've
been disappointed, though, because
when I re-execute LSE, FileView
appears not to retain the logical that
points to the file last edited and saved.
Can I do anything about that?

REPLIES:

Patrick Mahan (SIG 43/MESS 236):
FileView creates a subprocess to run the
application you request, i.e., LSE. If the
logical name is placed in the process’s
logical name table, it will disappear when
you exit LSE (i.e., log out of the
subprocess). I've noticed this when trying
to define my TPU$SECTION and
TPUSCOMMAND logicals for EVE. I
want to define these logicals only once
at logon and be able to use them for
editing from FileView and DECterm.
However, just using:

DEFINE TPUSSECTION section-file

won’t work, because FileView and
DECterm are separate processes under
VMS. Defining them in the job table also
doesn’t help. I had to define them at the
group level. Thus, it may be that the

logical you refer to isn’t being kept
around for later use.

Paul Manning (SIG 43/MESS 251): LSE
recalls where you are and which file
you're using through local logicals. Use
LSE to edit a file during a DECterm
session and, after you close the file, do a
SHOW LOGICAL/PROCESS LSE*.

This shows the three logicals that the
editor uses to find the last file and its
position. You can use FileView to con-
trol what the logicals are set to. Create
these logicals and set them where they
are.

DECWINDOWS EMULATION

QUERY:

Nick Ceccacci (SIG 24/MESS 298): I'm
looking for a way to use my IBM PS/2
to log on to a VAX and run DECwind-
ows. I don’t need the full-blown support
of LanWORKS. There are vendors that
manufacture RS-232-based X terminals. Is
there a way to emulate this behavior on
an IBM PS/2? The PC has the memory
and capability to do windowing. I don’t
want to invest in the hardware and soft-
ware to hook up one or two PCs to run
DECwindows applications.

REPLIES:

Greg P. Schulz (SIG 24/MESS 299):
Can’t you just add a DEPCA/Ethernet
card to your PS/2 and bring up
LanWORKS and DECwindows?

NIK (SIG 24/MESS 300): 1 don’t think a
DEPCA will work in a PS/2. We had to
use a 3Com board.

Al Lilianstrom (SIG 24/MESS 302): DEC
sells a board called DEMCA for the
Micro Channel bus. Also, if you want to
use the DECwindows display facility in
LanWORKS, a fast PC and healthy VAX
are necessary. I've experimented with it
on a 12.5-MHz AT and a MicroVAX II
as a server, and it isn’t worth it.

Ralph Brandt (SIG 24/MESS 304): The
board used with PS/2 on LanWORKS is
the 3Com 3c523. We have 50s, 55s, 60s,
70s and 80s working. u
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Take a Closer Look: 2.0 GB

of Storage ina 3'/2" Form Factor.

Introducing

When ARDAT™ released the first PYTHON™ DDS DAT
drive for computer data storage, we knew we were on to some-
thing big. High capacities. High performance. And high quality.
Great Technology Comes In Small Packages Too.
Now, with ARDAT's advancements in miniaturization and LSI,
the world’s first DAT drive with a SCSI interface is available in a
3!/, inch form factor. The PYTHON DAT
model 4320NT offers unmatched system integra-
tion capabilities-no other multi-gigabyte device

commes close-not even 8mm tape.
True Computer Grade DAT 1. |Siaes e iR,

uses the same computer grade DAT design
and firmware found in ARDATs original
PYTHON family of DAT systems. No belts. No spring levers.
Microprocessor controlled direct drive reel motors. And, no
mechanical mode changes. The PYTHON DAT model 4320NT,
truly the only 2.0 gigabyte tape drive on the market today engi-
neered specifically for computers, without using adapted audio or
video tape mechanisms.

So, take a closer look. Find out more about True Computer

Grade DAT 1. Call ARDAT, an Archive Company at:
1-800-FAST-TAPE

ARDAT

| AN ARCHIVE COMPANY |
1650 Sunflower Avenue ® Costa Mesa, CA 92626

©1990 Archive Corporation. ARDAT, the ARDAT logo, PYTHON, True Computer Grade DAT are trademarks, and Archive is a registered trademark of Archive Corporation.
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Manufacturing Management

Mitech’s RTAC Process Control Software Package Keeps Manufacturers Safe And Sound

Mitech’s Real Time
Advisory Control (RTAC)
VAX/VMS software package
is among a handful of
process control systems based
on a distributed,
multitasking software
architecture, providing
insight into all of a manufac-
turing plant’s process data
activities. It can respond to
critical events and alarms in
real-time without crashing.
RTAC helps processing
plants operate more safely
and profitably in four ways:
1. It prevents operational,
environmental and safety
problems.
2. It resolves information
overload by interpreting all
plant data, diagnosing
problems before they occur
and providing advice to
control system operators
while the plant is online.
3. It allows companies to
increase capacity and
product quality while
decreasing waste products.
4. It provides the knowledge
of a handful of plant experts
to the whole workforce.
RTAC uses knowledge-
based technology that
integrates information
gathered from process plant
experts with data gathered
from plant information
sources. These sources
include distributed control
systems, databases, MIS
computer systems, supervi-

BLEND CHEST

20-MAR-1990 19:19:54.13

| Increase_RF

Increase recycle content. High content
of softwood fibers in pulp. Higher brightness
of recycle than anticipated.

High content of softwood fibers in recycle
Brighter recycle than anticipated.
Drop in softwood brightness.

Increase recycle content. Do not
increase the dropping softwood

brightness.

Mitech’s RTAC uses a knowledge base of human expertise to solve

problems in manufacturing plants.

sory systems, simulators and
SEensors.

According to George
Carrette, Mitech vice
president of development,
the combination of process
control with expert systems
is a new development in
automated plant manage-
ment. “Human expertise,
through expert systems, is
the most important compo-
nent of RTAC.”

A modular software
system built around a main
RTAC processor, RTAC
modules are distributed
among multiple computers.
A typical RTAC system uses
2 MB of memory for rule
execution and uses 15 to 20
percent of available CPU.

There are two types of
rule execution: scheduled

and event-driven. Scheduled
rules are used to gather data
from the control and
supervisory systems, such as
collecting temperature
readings every 10 minutes.
Event-driven rules monitor,
diagnose and respond to
events such as alarms.

RTAC comprises eight
modules:
1. The Developer’s Interface
is a development tool for
entering sensor and rule
information.
2. The Simulator 1s a built-in
real-time device that lets you
test rules offline.
3. The External Systems
Interface generates separate
1/0 processes for each
control system, network

or database.
4. The Message Interface lets
you automatically trace a
message through a logic
diagram back to the sensor
from which it originated.
5. The Dynamic Graphics
Package is a full-color
graphics interface that
displays messages as plots and
diagrams within a plant.
6. The Performance Moni-
tor provides performance
information about the
system load as well as
communications with other
systems.
7. The Value Monitor is a
watch window that lets you
call up current sensors and
variables remotely.
8. The Examiner enables
Mitech’s user-support
personnel to aid customers
in system troubleshooting.
RTAC communicates
transparently with one or
more plant control and
supervisory systems through
high-speed networks or data
highways. RTAC communi-
cates with control systems
via standard protocols and
networks such as DECnet,
Ethernet or RS-232.
Run-time versions of
RTAC are priced at $15,000.
Full development models are
priced from $22,000.

FOR MORE INFORMATION

Mitech Corp.

74 Junction Sg.
Concord, MA 01742
(508) 371-2002
Circle 465 on reader card
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If you've got a high-end VAX with
large-capacity disks, you know what
a time-consuming pain backup is.

But if you had MegaTape’s new
MAP-8216 subsystem, you could
breeze through backup in no time.
Because the MAP-8216 is the only
VAXBI-bus solution that offers all
the advantages of 8mm, with
licensed VAXBI technology and
DEC’s own BIIC interface chip. It
also gives you the unique security
of MegaTape’s 10 years of backup
leadership and worldwide support.

But that’s not all the MAP-8216

has going for it. Our unique, 2-line
32-character LCD display provides a
wealth of operational status and
real-time performance data that
help you get the most out of its
capabilities.

Get Ready For The

Coming Squeeze.
Data compression is fast becoming
the hot topic in storage systems. So
you'll be glad to know the MAP-8216
comes ready for a low-cost upgrade
that increases transfer rate and
cartridge capacity by 2-5 times with

THE GREAT LEAP FORWARD IN BACKUP
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Your Bus Ticket Qut Of

typical data files. Imagine 10

gigabytes on a single $10 cartridge!
All things considered, there

simply isn’t a better escape from

backup hell than the new VAXBI

bus-compatible MAP-8216. You

might say, it’s the answer to every

VAX user’s prayers.

DEC, VAXBI, VAX are trademarks of Digital Equipment Corp.

© MegaTape Corporation

MEGATAPE CORPORATION

1041 Hamilton Road

Duarte, CA 91010

(818) 357-9921

Telefax: (818) 357-2369




Massive Performance

Active Memory Technology’s DAP/CP8 Massively Parallel Computers Enhance VAX Performance

Active Memory Technology
announced the DAP/CPS8
family of massively parallel
computer systems. The
systems are based on the
CP8, a custom 8-bit, VLSI
co-processor chip that
enhances the performance of
the company’s Distributed
Array of Processors (DAP)
systems by up to 1,000
percent.

In the DAP/CPS8 family,
which consists of the 510C
and the 610C, an 8-bit
co-processor is added to
each 1-bit processor in the
DAP. The 510C contains
1,024 8-bit co-processors and
1,024 1-bit processors. The
610C contains 4,096 of each
processor. The 8-bit co-
processors are used for
complex arithmetic such as
floating-point operations.
The 1-bit processors are used
for memory access,

data movement, fast

Array Memory

An 8-bit, VLSI co-processor chip enhances the performance of

170 and Boolean operations.

Existing 510 and 610
systems can be upgraded by
installing new array boards
containing the additional
co-processor chips. Existing
source code runs
unmodified. Only a
recompilation is needed.

“The new DAP/CP8
family will open new market
opportunities, particularly in
the simulation and modeling
area,” says CEO Geoft
Manning.

A DAP/CP8 can be
attached to a computer
system such as the VAX to
achieve speed improvements
of several hundred times for
many applications. The DAP
incorporates a high-speed
1/0 facility that can simulta-
neously transfer data at
40 MBps in each direction
with minimal effect on

processing speed.

Active Memory Technology’s DAP architecture, shown above.

26

The 510C and 610C are
SIMD machines in which
1,024 and 4,096 processor
elements, respectively,
simultaneously execute the
same instruction on data
within their local memory.
The processor elements (PE)
are arranged in a square
array, each comprising a
general-purpose bit-
organized processor and an
8-bit wide co-processor (the
CP8). Each PE has local
memory that ranges from 32
kilobits to 1 megabit.

Program control is
performed by a master
control unit (MCU), which
takes instructions from the
code store, interprets the
instructions and controls the
PEs, memory and data
transfers. The MCU also
issues tasks to the co-
processors, which execute a
separate microcode instruc-
tion stream in parallel. A
host connection unit (HCU)
controls the interaction
between the DAP and a host
through a SCSI or VME bus
interface. The VME bus
offers connection to other
devices at up to 4 MBps.

The 510C transfers
between memory and
processors at 1.3 GBps. It
performs Boolean operations
at 10 billion per second and
character-handling at 1
billion per second.

The 610C transfers
between memory and
processors at 5.1 GBps. It
performs Boolean operations
at 40 billion per second and
character-handling at 4

 FOR NFORMATION
Active Memory Technology
16802 Aston St., Ste. 103
Irvine, CA 92714
(714) 261-8901
Circle 400 on reader card

billion per second.

DAP/CPS8 systems are
supported by a range of
software. A high-level
language, FORTRAN-Plus,
1s an extended version of
FORTRAN that allows the
handling of matrices and
vectors of any size. An
assembly language, APAL,
provides low-level control of
the MCU and PE array. An
interactive debugging system
lets you examine the state of
the memory in terms of
high-level program language
variable names. And a DAP
run-time system supports
host-DAP communications
and access to fast 1/0O and
VME devices. DAP program
development takes place on
Sun hosts under UNIX and
on VAX hosts under VMS.

Active Memory Technol-
ogy also announced a
downsized version of the
product called the Ultra-
DAP. Based on 1-micron
CMOS technology, the
4,096-processor system will
feature 1.2 Gflops 32-bit
peak performance and 80,000
mips 1-bit peak perfor-
mance. It’s scheduled for
release late this year or early
next year.

The DAP/CP8 family is
priced from $205,000,
depending on configuration.
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MEET CQCS.

THE FOURTH
GENERATION LANGUAGE

THAT WRITES,
RETROFITS
AND

REWRITES,
REPORTS
RUNS

FASTER THAN ANYTHING
YOU’RE ALREADY USING.

WHILE CHEERFULLY COOPERATING WITH EVERYTHING YOU’RE ALREADY USING.

L L ondering how to get

more productivity out of your
VAX—without sacrificing any
speed or efficiency?

Wishing your end users could
have fast, flexible access to their
own database?

Well, you can finally stop
dreaming. Because now there’s a
computer productivity tool so
innovative and powerful, it can
write even the most sophisticated
application in one tenth of the
time it takes you now.

And run it many times faster
than in COBOL.

All without using any more
machine resources than it takes to

run a typical COBOL program now.

The name of this rich, full-
featured 4GL? We call it CQCS.
Developed by Cyberscience,
CQCs is totally integrated with
your existing DEC environment.

That means complete source
code compatibility between
database and hardware platforms
like DEC, DG, UNIX and PCs.

And CQCS gives you direct
access to your own database—
and to remarkably sophisticated,
easy-to-use ad hoc reporting.

It turns your data into
practical information you can
use to meet today’s business
challenges.

For the U.S., call 303-745-3900. For the U.K,, call 011-44-992-44-1111. For Australia, call 011-61-2-412-0003.

DEC and VAX are trademarks of Digital Equipment Corp. UNIX is a registered trademark of American Telephone and Telegraph.

Copyright 1990, Cyberscience Corporation, formerly Cybertek Software, Inc. 10065 E. Harvard Avenue, Suite 800, Denver,

Colorado 80231-5946. All rights reserved.
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So call Cyberscience today,
at 1-800-451-1544, and find
out how people all over the
world have solved both their
productivity and performance
problems with CQCS.

That way, you don’t have
to give up any of the solutions
you're already using.

You can simply use them all
more productively.

Productivity with Performance.



A New Reflection

Walker Richer & Quinn’s Reflection Terminal

Emulation Software Serves Up Reduced Memory Requirements

“People testing it are
impressed with the fact that
they get more versatility and
speed without having to ante
up more memory,” states
Craig McKibben, Vice
President of DEC Develop-
ment at Walker Richer &
Quinn (WRQ). “In fact,
V4.0 requires less memory
than the previous release. ...”
The product to which
McKibben is referring is
version 4.0 of WRQ’s
Reflection series terminal
emulation software.
Reflection 4 Plus
emulates the VT241 and the
graphics features of the
VT340. It can be configured
to run with less than 215 KB
of PC RAM. Reflection 2
Plus emulates the VT320 and
runs with less than 125 KB of
PC RAM. Shrinking
Reflection’s memory
requirements leaves room to
run memory-intensive PC
applications such as
‘WordPerfect and Lotus
1-2-3, with Reflection
working in the background.
Version 4.0 of Reflection
4 Plus and Reflection 2 Plus
packs more features into less
memory by using dynamic
memory, or code overlays,
which are loaded as needed.

Walker Richer & Quinn Inc.
2815 Eastlake Ave. E.
Seattle, WA 98102
(206) 324-0350
Circle 433 on reader card

28

A feature called “state save”
swaps Reflection completely
out of memory but main-
tains the connection to the
host and the screen you’re
viewing. To switch from a
large PC application to the
terminal session you
preserved in state save, you
restart Reflection.

A notable feature of V4.0
is its proprietary file transfer
for VMS and UNIX/ULTRIX
hosts. It recognizes standard
wildcard characters within
file names, which simplifies
the transfer of multiple files.
The wildcard syntax also lets
you exclude specified files.
You can attach as many as 10
of these exclusions to a
wildcard transfer and further
restrict file selection on the
basis of file creation date.

Reflection V4.0 can
specify VAX file attributes so
that in the course of a
transfer it can construct a file
in the format required by
the host. It also features
speedier file transfer (par-
ticularly for X.25 and other
long-distance links) due in
part to the incorporation of
a sliding-window protocol.
Using this protocol, V4.0
sends more data between
acknowledgements from the
host, which keeps the data
moving at a rapid pace.
Implementation of the
“modified Huffman” data-
compression algorithm also
speeds file transfer.

Reflection’s file transfer is
free for the host program,
which is uploaded from PC
disks. Reflection also
supports public domain
protocols, Kermit and
XMODEM, as well as VMS
and UNIX/ULTRIX hosts.
‘When combined with
WRQ’s TELNET manager,
V4.0 performs FTP file
transfer.

Other V4.0 features
include the ability to print in
landscape mode and, in
Reflection 2 Plus, the ability
to produce a 132-column
display with a standard VGA
or EGA video adapter. A
server version of Reflection
is available with a built-in
counter to control the
number of simultaneous
users on a network.

In a related development,
WRQ and Lotus Develop-
ment recently announced
the jointly developed Lotus-
mode keyboard map for

Reflection 4 Plus emulates the graphics features of the V'T340.

users of PC Reflection and
1-2-3 for VAX/VMS. The
map is designed for PC users
who connect to VAXs. They
can use familiar 1-2-3 PC
keystrokes in 1-2-3 for VAX/
VMS. The mapping file
becomes part of their
Reflection configuration file
and does keystroke transla-
tion for them. Keyboard
mapping for 1-2-3 for VAX/
VMS can be used with V2.2
or higher of Reflection 2 or
4 for the PC.

Reflection V4.0 is
packaged with both 5 1/4-
inch and 3 1/2-inch disks.
Upgrades are free for users
who have had Reflection for
less than 90 days. For those
who have had Reflection
longer, upgrades cost $100.
U.S. prices for Reflection 2
Plus and Reflection 4 Plus
are $269 and $369, respec-
tively.
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ARSAP 7

The Most Significant Advancement In
Data Center Management Since ARSAP6.

Introducing ARSAP Version 7—A
Strategic Management Tool That Can
Actually Affect The Bottom Line Of
Your Entire Company

With the introduction of Version 7,
ARSAP completes the transition from sys
tem accounting to systematic, corporate-
wide data center management
provides the information ne
raise the efficiency of a
company’s entire computer
network.

A Single Package Handles
Any Occasion
ARSAP 7 is complete
and ready to grow with you.
Run times that are signifi-
cantly faster than the com-
petition let it handle DEC 9000s, 6000s and
3000s with ease, yet ARSAP is inexpensive
enough for small workstations. For what

/ou all you'll need to manage
data center needs of today and tomorrow.
That’s real value.

True Platform Independence

ARSAP’s unique, open architecture
allows it to produce consistent manage-
ment reports ss VMS, Unix, Ultrix, and

Intergraph platforms, even accepting data

from non-VMS systems such as Convex

and IBM. This remarkable flexibility allows

/ P 7 to handle system accounting
efficiently in virtually any environment.
A consistent VMS-based user inter-
similar commands when ac
ing ent systems. New system usage
monitoring and disk management features
add extra flexibility, efficiency, and secur-
ity. No need to change your operating
procedures. .. ARSAP works your way.

Only ARSAP 7 Beats
ARSAP 6
In the entire VAX world,
there is no other data center
management software that
) much— delivers
so easily, so
economically. Call today to
vl see how much ARSAP 7 can
do for you—and your company’s bottom
line.

For further information

1-800-432-7727

or (301) 725-2500

The Professional Choice For Data Center Management.
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Digital-Signal Solution

Signal Technology’s N!Power Links Digital-Signal Processing And Object-Oriented Techniques

One of the hottest trends in
the high-tech marketplace is
the incorporation of digital
technology directly into
product design and perfor-
mance. Compact laser disks,
digital telephones and even
hearing aids illustrate how
embedded Digital-Signal
Processing (DSP) chips and
digital analysis have changed
digital technology.

Signal Technology, a DSP
developer, has released an
object-oriented, DSP-
influenced software package
called N!Power. Based on
object-oriented program-
ming techniques using the C
language, N!Power adopts X
technology in developing
increased network
interoperability, menu
interfaces and 2- and 3-D
graphics capabilities. Signal
also released V6.1 of its
Interactive Laboratory
System (ILS) standards-based
DSP software package.

According to Bruce
Hannah, Signal’s vice
president of marketing and
sales, X solves one of the
universal industry questions
of the "90s. “We had to ask
ourselves where we were
going and how we would
take our existing products
with us and improve upon
them,” explains Hannah.
“The answer, we felt, was in
providing a very strong
emphasis on maturing open
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architectures and
multivendor solutions. We
wanted to segue from a
tightly defined DSP to a
numbers-crunching system

level object terms, freeing
themselves from file and data
concerns and making code
easier to write and share.
N!Power features more
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DECstation/DECsystem
series with ULTRIX V3.1 or
later. Optional software
capabilities include C and
FORTRAN compilers, and
N!Power is available
on any X server and
on selected X
terminals.

The ILS software
package is designed
primarily for use in
scientific data
analysis via DSP. ILS
consists of more
than 90 ready-to-
run modules,
allowing the user to
perform a variety of
high-level signal
processing tasks such
as data acquisition
and waveform
display and editing.
Application areas
include acoustics,

An X Window System interface display showing windowing

capabilities, menu selections and graphics from N!Power.

with an X front end,” he
says.

N!Power is based on an
object-oriented software
kernel that transparently
manages all data functions as
high-level objects. Users
benefit from N!Power’s
object-oriented focus in two
ways:

1. The user doesn’t have to
monitor data types. Objects
recognize data types and
what can be done to them.
2. At the programming level,
developers can reference
data and functions in high-

than 200 core mathematical,
analysis and control func-
tions that can be invoked
through the application’s
symbolic language or called
from menus. N!Power also
contains a bidirectional 3GL
interface, so users can create
symbolic language functions
in C or FORTRAN and add
such functions to the
N!Power environment.
N'Power runs on any
VAX processor with VMS
V5.1-1 or later and on the

vibration, speech
and voice process-
ing, biomedicine,
radar and sonar. ILS
is available on VAXs,
DECstations/ DECsystems
and X terminals.

N!Power on VAX/VMS,
ULTRIX and Sun systems is
priced between $6,000 and
$24,000. ILS V6.1 on VAX/
VMS and ULTRIX systems is
priced between $6,400 and
$24,750.

Signal Technology Inc.
120 Cremona Dr.
Goleta, CA 93116

(805) 685-8000

Circle 461 on reader card
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Welcome To The Wide Open

D

Spaces Of Progress.

Welcome to a 4GL/RDBMS
world that lets you decide how
to build and run an unlimited
range of applications without
the usual limits. Without the
usual constraints.

Take a seat and let us
explain.
To begin with, the

PROGRESS 4GL lets you
build with incredible efficiency
while giving you the control of
a full-structured programming
language.

When the name of the
game is development speed,
you've got it. When the name
of the game is control, you've
got it. When the project calls
for both, you’ve got both.

And just to make sure you
like the view, you've also got
a menu-driven application
builder, ANSI-standard
SQL and 3GL access if you
want it. You've got a true
distributed RDBMS with
client/server architecture and
two-phase commit. You've got

Thves Uis:niaul

multi-threaded, scalable per-
formance on large multi-
processor systems.

But stay seated, there’s more.

PROGRESS ties together
data across different operating
systems, networks and data-
bases. It lets you port applica-
tions without modification
across UNIX,
VAX/VMS,
0S/2, DOS
(even 640k /
PCs) and CTOS/BTOS
with AS/400 coming soon.
PROGRESS applications run
unchanged over distributed
networks using TCP/IP, DEC-
net, NetBIOS and SPX/IPX.
They even update Oracle,
Rdb, RMS and PROGRESS
databases simultaneously.

What it all adds up to
is 40,000 installations in
30 countries covering every

conceivable application. Plus
the #1 rating for efficiency,
reliability, and overall user
satisfaction in Datapro’s last
three surveys.

So find a phone and call
800 FAST 4GL to find out
about the PROGRESS Test
Drive and the full Datapro
report on PROGRESS.

Once you step into our
world, you’ll never want
to leave.

Progress Software Corporation
5 Oak Park, Bedford, MA 01730
Telephone 617 275-4500

Fax 617 275-4595

PROGRESS is a registered trademark of Progress
Software Corporation.

Datapro, UNIX, VAX/VMS, 0S/2, DOS,
CTOS/BTOS, AS/400, TCP/IP. DECnet, NetBIOS,
SPX/IPX, Oracle, Rdb, and RMS are registered
trademarks of their respective manufacturers.
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PRODUCT WATCH/ PAMELA F. FULLERTON

Managing Without Managers

Managers And Users Can Maximize Their VAX Use With

Russell Information Sciences’ Xecutive Office System And Calendar Manager

Have you ever wished that
someone would develop a
powerful, menu-driven
operating environment that
would make it easy for you
to get the most out of your
VAX? Russell Information
Sciences (RIS) has granted
your wish with the Xecutive
Office System (X-O).

“X-O provides a protec-
tive shell around the VMS
operating system,” says Dick
Russell, president of RIS. “It
protects the operating system
from user interference. Users
get everything they need
without having to deal with
the complexities of VMS,
and system managers get
tremendous security with
the new option of delegating
selected functions safely to
non-VMS users.”

X-O’s menu interface lets
you add and delete users,

manage printer queues,
advise users on disk usage
and selectively back up user
directories. You can add
almost any application,
utility or custom DCL
procedure to users’ menus
quickly.

A standard keyboard lets
you easily access applica-
tions, with each application
maintaining its own familiar
interface. A hotkey lets you
interrupt conforming
applications while another
function is performed and
then returns you to the
point of interruption. A user
can lock or unlock accounts,
transfer files among
accounts, copy, list and
delete files and maintain a
personal menu without the
help of the system manager
or accessing DCL.

A full manager’s menu

UM User Maintenance
ST  Set User Menu Title

NM Network Management

Controlling the System
8S Shutdown System
AF  Auxiliary Functions
F  Finished with X-0

kSelect option and press Do: [}

r Xecutive Office System V3.0 16-APR-90‘
R|11S] Inc.|  Manager's Main Menu 11:46
DEV::MANAGER
Managing the System Managing the Disk
SU  Show Current Users | Index of Files
SM Send Message to Terminals  CO Copy Files
TD Set System Time and Date D  Delete Files

AD Analyze Disk Usage
SR Save or Restore Areas
CL Clean Areas

CD Copy Diskettes

A

Xecutive Office System V3.0’s manager’s main menu.
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lets system managers perform
routine tasks from tailorable
menus. The menu compiler
provides multilevel nested
menus and a simple English
syntax to add and tailor
functions.

Managers can deny users’
access to applications or file
types. They can efficiently
manage disks by analyzing
disk usage and free space and
moving accounts to another
disk. They also can
autoconfigure terminals and
printers by turning them on
at startup.

X-O is available for any
VAX or VAXstation running
VMS and can be used to
control complete systems,
clusters and networks or any
group of users within a
system. It costs from $795 to
$34,995.

RIS also released Calen-
dar Manager V3.4, which lets
you schedule meetings to
the nearest minute. You can
schedule video or telephone
conferences with automatic
worldwide time zone
adjustment. You also can
select standard or military
time when scheduling
calendar appointments.

DECnet scheduling has
been improved in V3.4 with
automatic confirmation of
resources and facilities that
are designated “first come,
first served.” A new link to
VAXmail 1s included in all
print windows. Printouts
and report files displaying
calendar appointments show

Russell Information Sciences Inc.
25201 Paseo de Alicia, Ste. 111
Laguna Hills, CA 92653
(714) 768-5000
Circle 435 on reader card

the location and starting and
ending times of each
appointment.

In addition to full and
view-only proxy levels, a
restricted proxy is available
that can see only blocked or
open times, not descriptions.
Schedules of up to 21 proxy
accounts can be viewed
simultaneously.

Ease of use is enhanced
with single-key command
access. Automatic reschedul-
ing of edited appointments,
a single-screen weekly
summary, holiday support,
multiple-day blocking and
complex meeting scheduling
are available.

Calendar Manager
includes a user interface that
allows “data free” entry.
Intuitive cursor movements
select the details of a
meeting. Schedules of
attendees, resources and
facilities are searched, with
conflicts automatically
resolved. If a requested
facility or resource isn’t
available, Calendar Manager
finds an alternative.

Calendar Manager V3.4 is
available in VMS standalone,
ALL-IN-1 and X-O inte-
grated versions. It costs from
$795 to $34,995.
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NOW FEATURING
POSTSCRIPT SUPPORT

EM4105 is a sophisticated Tek 4105/DEC VT320 terminal emulator that converts your IBM PC
into a color graphics workstation. EM4105 costs thousands less than a dedicated graphics terminal.

HEEEE 4105 EMULATION

EM#05 o 4107 Extensions Including 16/64 Colors w640 x 350 EGA Support
m Pan/Zoom m 640 x 480 VGA and EGA Support
m High Resolution Hardcopy m Plotter Support
m Mouse Cursor Control m Network Support
m 4010/4014 and VT 640 Emulation
And, EM4105 includes all the features of DCS’s popular V1320 emulator, EM320.
m VT100, V1220, and VVT320 Emulation m ASCIl, KERMIT, and XMODEM File Transfer
m DCL-Like Command (Script) Language m Loadable Character Sets
m True 132 Column Display m DOS Hotkey
m Remappable Keyboard m Modem Dialer
m Extensive Online Help Library m Scroll Memory
All EM products feature network support:
m DECnet (PCSA)*  w Novell NCSI u Wollongong WIN/TCP  w Ungermann-Bass Net/One*
= SUN PC-NFS* = 3C0M BAPI* u [xcelan Telnet AP/ » Mobius
= FTP PC/TCP* m Datability RAF
*Multisessions All trademarks acknowledged
Interested in a 30 day evaluation? Call (303) 447-9251 TODAY!
Ce Diversified Computer Systems, Inc.
3775 Iris Ave. Suite 1B, Boulder, CO 80301 FAX: 303-447-1406 (303) 447-9251

Providing Terminal Emulation Productivity Tools Since 1983.
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PRODUCT WATCH/ ERIC SCHOENIGER :

Sales Lead Retriever

Marketrieve Company’s Marketrieve Plus Sales
Automation Software Tracks Leads Through The Marketing Process

Sales is among the most vital
elements of your organiza-
tion. You’d like to automate
the process of lead tracking
and market analysis to
increase the productivity of
your salespeople. But where
do you find a software
package that fits your needs?
And how do you oversee
the sales history and lead
record of your entire sales
force? Marketrieve Com-
pany can help.

Marketrieve Plus is a sales
force automation software
application designed to
increase sales productivity in
the corporate multiuser
environment. It can share
data with other applications
such as order entry, account-
ing systems and spreadsheets
running on the same
computer or on other
computers.

Marketrieve Plus tracks a
lead from the time of
inquiry through the sales
process and after the sale to
perform account manage-
ment activities. Sales and
lead tracking functions
generate daily action lists,
manage prospects, customers
and contact relationships,
and reduce paperwork. Data
is centrally available to
increase management
control of the marketing and
sales process. The system
performs marketing effec-
tiveness analysis, generates
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forecasts automatically,
analyzes a salesperson’s lead
portfolio and provides
management with salesper-
son activity information.
The software is written in
Cognos’ PowerHouse 4GL
application generator and
includes the Quiz report
writer, which gives manage-
ment easy access to informa-
tion with standard or
customized reports.
Capabilities include letter
writing, literature fulfillment
management, data security,
sales histories, company and
parent organization relation-
ships and lead source
analysis. Optional modules
include Cognos’ PowerPlay,
which is a graphics reporting
tool for managers, and
Appointment Scheduling,

which lets you schedule

Correspondence

Applications

appointments within
Marketrieve Plus.

A Pipeline file details
where each prospect is in the
sales cycle. It can be defined
differently for each salesper-
son or product. A Literature
Fulfillment file tracks which
literature has been sent to
which prospects as well as
when it was sent, who sent
it and what should be sent
next. This feature includes a
batch function that auto-
matically generates coded
labels for all literature to be
sent on a given day.

With Marketrieve Plus,
you can track multiple sales
to the same company and
multiple accounts in
different offices within a
national or international
organization. This informa-
tion is linked, so it need

Interface
To Other
Multiple

Networking With

FOR MORE INFORMATION

Marketrieve Co.

350 Harvey Rd.
Manchester, NH 03102
(603) 434-0442
Circle 401 on reader card

Cognos Corp.

67 S. Bedford St., Ste. 100E
Burlington, MA 01803
(508) 535-7350
Circle 463 on reader card

only be entered once.
Updates are performed
automatically.

The software derives its
forecasting from individual
forecasts made and revised
by each salesperson during
the course of the sale. You
can generate forecasts by
product, salesperson, leads,
territory, time period and
other parameters.

Marketrieve Plus is suited
for users with no
computer experi-
ence. The software
provides online
help, and the
company provides

Company
Sales Demographic

Management
Reports

Scripting
Module
(Option)

Parent

Data
Sales ;
Lead Record

Literature

Sales
Fulfillment Pipeline

Marketrieve Plus lets you control the marketing and sales process.

Customer
Support Module
(Option)

Advertising
And Marketing
Reports

training. It runs on
DEC and HP minis
and on MS-DOS-
based PCs and
networks. License
fees start at $1,995
per user for the PC
version and at about
$1,000 per user for
the minicomputer
version.
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Which terminal emulation
keyboard would you rather use?
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We thought so too. The PowerStation is an exact ZSTEM 220 terminal emulation software for connecting to

VT200/VT300 layout keyboard that plugs into your PC. your VAX. ZSTEM 240 includes full VT241 emulation and

The PowerStation brings VAX applications to your complete VT340 16 color ReGIS & sixel graphics. If you

PC without having to rely on messy labels. only need text, ZSTEM 220 will give you fast, accurate and

Here’s the opportunity to standardize on one keyboard complete VT220/320 emulation.

throughout your department. The PowerStation key- With KEA’s top-notch technical support and documentation,

board has been designed to work on PCs, XTs, ATs, PS/2s, plus a solid warranty, you can be assured of quality products

and the AT&T PC. And you can switch effortlessly backed by quality people. Find out why Digital Review Labs

between real VTs and the PowerStation. says KEA's PowerStation s “a godsend.” Call today!

The PowerStation eliminates keyboard remapping when

you run PC versions of your favorite VAX applications, KEA Systems Ltd. ‘ w Fliego(zrgz;lg;:(s)l;

including EDT+, WPS-PC, WPS-PLUS/DOS, and nu/TPU. %738 fgong gra%ﬂ ij’vlé'}'g g’ll
: e n urnaby, B.C., Canada /

Andthekeyboard can be used with regular DOS applications. Sl e

The PowerStation keyboard comes with ZSTEM 240 or Fax: 604-431-0818

PowerStation, ZSTEM and the KEA logo are trademarks of KEA Systems Ltd. All other brand and product names are trademarks or registered trademarks of their respective holders.
©Copyright KEA Systems Ltd.,1989. All rights reserved.
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Trying to find the right ter-
minal server can pose something ERVER s ERVER-
of a knotty problem. What do
you do when they all seem AND LI TERM I s Tw
the same? -

LINC/Term"is the
answer. A family of servers with twice as much LocalNet. The Multi-Protocol Architecture
to offer. Two protocols, two form factors, and two gives you the flexibility you need, with an easy
network management options. All for a price migration to OSI. For media, take your choice
that's singularly affordable, starting at just $175 of Ethernet”or broadband.
per port. A Factor of Two
Double Your Protocols It's your call again. A variety of standalone
LINC/Term provides a standards-based modular units starting at 8 ports, expandable

solution for TCP/IP and LAT as well as our own in cost-effective 8-port increments, or our

LINC/Term is a trademark and LocalNet is a registered trademark of Hughes LAN Systems, Inc. All other products mentioned are trademarks or registered trademarks of their respective holders.




exclusive new “hub” solution, which is ideal
for smart wiring concentrators.

And SNMP Too

SNMP allows you to control LINC/Term
with centralized network management, which
protects your investment in the future. Or
you can use the built-in administration mode

to customize the many security and ease-of -
use features.

A couple more things. Work with Hughes
LAN Systems, and you get over 10 years of
networking experience. Add Hughes Network
Systems, and you have access to the most complete
LAN/WAN product line in the industry:.

Give us a call at 1-800-395-LANS, and
we'll show you how LINC/Term ties up all the
loose ends in networking terminals. We think
you'll find it almost two good to be true.

| & g P .

L] . LT 1] =§.

HUGHES

LAN SYSTEMS

© 1990 Hughes LAN Systems, Inc., 1225 Charleston Rd., Mountain View, CA 94043 (415) 966-7300.

HUGHES |

ubsudiary of GM Hughes Electronics
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The CAD Framework
Initiative’s programming
interface (Pl) allows
electronic design tools

from different vendors to
exchange design data
without file transfer.
Computervision’s THEDA
software for electronic
design was used in a
demo of design data
exchange via the PI.

T THE JUNE DESIGN

“ence (DAC) in Or-
lando, Florida, the CAD
Framework Initiative
(CFI) demonstrated its
first prototype guideline,
a data model and proce-
dural interface (PI) for
circuit connectivity data
developed by the CFI
Design Representation
Technical Subcommittee. For the DAC
demonstration, 20 organizations imple-

mented the PI for 30 computer-aided
design (CAD) tools.

Fifteen “producer” software tools
(applications that store circuit connec-
tivity, or netlist, data) were freely
accessed over the PI by an equal number
of “consumer” tools (tools that process
netlist data). These tools included
schematic capture packages, logic
simulators, object-oriented databases,
layout systems and a synthesis package.
The software was running on worksta-
tions from Digital, Hewlett-Packard,
IBM and Sun Microsystems.

The success and extent of participa-
tion in the demo made it clear that
formal publication of the PI guidelines
this month will place powerful interfaces

omputer—aideddesigntools.I N .I. E R F A c E

SRR R SRR
BOB CARVER AND AL SANDERS

in the hands of CAD vendors and users to
help overcome compatibility problems
that now consume an enormous amount
of engineering time. The presidents of
three companies that participated in the

demo — Cadence Design Systems,
Mentor Graphics and Valid Logic Sys-
tems — already have stated their intent

to implement the PI in future products.

Pl Significance

The significance of the PI goes beyond
the standard, because its development
provides a unique case history of a
successful development project carried
out by a consortium. At the start, there
was skepticism about whether an
organization of groups with often
competing objectives could achieve
success. Nevertheless, the project was
completed nine months after the defini-
tion of the PI specification.

This was the first time CAD users and
vendors worked together through a
standards organization to prototype a
number of implementations in vendor
tools. CFI needed to balance the desires
of users for very tight integration against
their need to avoid being tied to a single
system.

The project began in September 1989,
with the first of several Design Repre-

DEC PROFESSIONAL
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sentation Technical Subcommittee
meetings, to formulate a data model for
circuit connectivity data. From the
beginning, the evolution of the data
model was heavily influenced by two
sources: the Electronic Industry
Association (EIA) Electronic Design
Interchange Format (EDIF) and the
Structural Procedural Interface (SPI) de-
veloped in Europe under the ESPRIT
(E1085) program.

The original data model specified
five kinds of circuit design objects: cells,
cellinsts, nets, ports and portinsts. Later,
a library object was added to provide a
more specific mechanism for a consumer
to select from several designs in a test or
demo suite. The result was the current
“six-box model” (see Figure 1).

Because it was very difficult, until
recently, to provide independent prod-
ucts that communicate at a procedural
level, previous approaches to sharing
design information relied on file
interchange formats. CFI wanted to
develop a procedural interface that
would provide a tight link among tools.

In November 1989, it was decided

The CFl integration project data model.

#

that tool linkage should be based on a
remote procedure call (RPC) mechanism
rather than direct binding. It was also
decided that, rather than delay the project
to define an RPC mechanism, an
existing one should be used. In response,
HP provided its Network Computing
System (NCS) technology.

Although NCS isn’t part of the CFI
speéiﬁcation, its inclusion in the project
contributed significantly to the definition
of an efficient PI that allows the sharing
of large amounts of information among
tools running in different processes on
separate workstations from different
manufacturers (see Figure 2). With the
RPC package, each participant was able
to build a single executable program that
runs with any other participant’s tool.

The final PI document was distributed
to CFI members in January, and the
project moved from the specification to
the implementation phase. Austin-based
Microelectronics and Computer Tech-
nology (MCC), a research organization
and a member of CFI, used its CAD
Framework Laboratory (CFL) to develop
an early prototype that included a sample

Producer

Producer

producer and consumer for testing
purposes. This software, along with RPC
stubs from HP and a demo design
provided by Zycad, was mailed to
participants in March.

The workstations donated to the
project were delivered and installed at
MCC CFL in February and March.
Digital provided a DECstation 5000, HP
an HP 9000 Model 375 and an Apollo DN
4500, IBM a PowerStation 530, and Sun a
Sparcstation 330.

Integration Dry Run

A dry run was held at MCC in late March
and early April. Participating companies
installed their demo software, and testing
for interoperability began. A review in
May revealed that only nine of more
than 200 possible combinations of tools
didn’t successfully exchange data. Fixes
that allowed all tool combinations to
work were completed in June.

The median time for participants to
implement the PI in their tools was three
weeks (the longest was eight weeks,
while the shortest was one week), sug-
gesting that the PI data model mapped

F
Consumer/ |

Cc| C
F
l |

Producer

g 4
|

Remote procedure call in the CFl procedural interface.
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well to the individual tool data models.
For most tools, once the PI was
implemented, integration with all others
in the demo required about two days.

Problems were encountered, of
course, and participants surveyed by CFI
offered suggestions for improving the
PI guidelines and assisting future CFI
development projects. In a few cases, the
library object concept was unnatural,
because the specific tool design model
offered no grouping mechanism above
the cell level. Engineers implementing
the PI in such tools generally had to
develop routines that responded specifi-
cally to the library name and cell name
of the demo design. Their burden was
increased because the library object, not
originally a part of the PI model, was a
late addition to the project.

The lesson learned was that, although
review and decision-making must be
quick and efficient in a joint-develop-
ment project, additions shouldn’t be
considered without thorough review
by all participants. The lesson was
underscored by the fact that the decision
to use a single design example made the
library object unnecessary for the DAC
demonstration.

Some participants complained about
the number of procedures to implement,
indicating that they’d prefer generic
operations using object type as a param-
eter instead of specific operations with
separate functions for each type. This is
a fundamental issue that CFI is now
reviewing.

One significant lesson learned during
the dry run was that there’s a lot more
to writing clear PI guidelines than the
syntax specification. Although almost all
the required semantic information was
outlined at some point in the spec, much
of it was scattered throughout the
document and as a result often was
overlooked by implementers.

While the sample test tools provided
by CFI early in the project cycle to assist
the integration proved to be a great help,
they weren’t rigorous enough to catch
many semantic errors, with the result that
many weren’t discovered until late in the
integration cycle.
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The CAD Framework Intiative (CFI) experience holds a lesson for software vendors
and users in other environments, especially manufacturing, who want to use networks
to improve productivity: Don’t wait for existing standards bodies to provide solutions
to your integration problems.

Networks have had surprisingly little impact on many classes of applications, especially
large production applications that have been in place for many years. The reason is that
networks aren’t solutions — they’re enabling technologies. Networks enable application
developers who know how to use them to get more work done, but in and of themselves
they don’t provide a mechanism to integrate applications.

Although many manufacturing software applications use networks to some degree,
there isn’t a widely accepted mechanism for using networks to “lash together” disparate
applications. This is because connecting large production applications isn’t easy with
the available tools. We need tools that will help us lash together related but unintegrated
applications that exist on multiple platforms.

The procedural interface (PI) designed by the CFI is an excellent example of the
functionality that’s required in these new tools. The tools must provide mechanisms
that will:

1. Mix and match, in real-time, manufacturing and commercial applications from different
vendors, platforms, locations and users.

2. Link applications in previously unforeseen ways, in much the same way that the X
Windows System and, earlier, the Mac interface, lets users cut and paste among
applications and thus leverage them against one another.

3. Leverage investments in a particular program (e.g., a computer-aided design [CAD]
program or circuit simulation package in the case of CFI or an order-entry application
in the case of computer-integrated manufacturing [CIM]), or in a human resource, plat-
form or hardware configuration.

On an intercompany basis, standards such as X.400, CALS and ANSI X.12 now
specify the application-to-application exchange of data. But these standards probably aren’t
explicit or complete enough to deal with the complex data passed among applications
in an organization, nor are they real-time.

For example, consider an integrated manufacturing environment with applications
such as order entry (possibly specialized and home-grown), CAD applications feeding
the shop floor, manufacturing support systems such as material management, shipping
and billing. How to lash together many different and apparently unintegrated applications
from different vendors on different platforms with different users is the challenge facing
the manufacturing software industry.

CFI was a relatively easy win, because the shared data has been exchanged among
applications for many years in the form of static files. But in manufacturing applications,
the data is more varied and complex. In addition, the volume and type of data are more
similar to traditional data processing than scientific/engineering computing. In
manufacturing and commercial data processing, there’s a lot of data and many klunker
and dinosaur applications that embody the business rules of the organization.

It won’t be easy for manufacturing applications to follow the lead of the CAD
community. But the size of the rewards to be reaped from linking manufacturing
applications makes it worth the effort.

CFI is a good model of how vendors and users can drive the process. Don’t wait for
the traditional standards organizations to tell you what you need. They don’t work well
on such a scale. And by then it may be too late. — Philip A. Naecker, Technology Editor.

An example of semantic errors that
arose during integration had to do with
legal identifier names. The specification
stated that identifiers could consist of

letters, numbers and underscores, but
there was no statement of the require-
ment that identifiers had to start with a
letter. As a result, when some producers
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Back up so easy;

you can do

it with

your

eyes closed.

Backing up a VAXcluster has always
been a yawn. Now, with the CTS-
8252, we've made it a snore.

That’s because this dual-drive 8mm
tape subsystem can back up a VAX-
cluster full of data overnight com-
pletely unattended. It runs, you rest.

Just one dual-drive unit backs up as
much as 4.6GB. And if that’s not
enough, you can add up to three addi-
tional units to boost capacity to
more than 18GB.

All on one HSC 40/50/70 con-
troller card!

Compatibility? The CTS-8252 is
plug-compatible with TA series tape
drives so any VAXcluster can be sup-
ported without changing system

or application software.

And for added convenience, the
CTS-8252 even has a TA-81 compati-
ble operator panel incorporating the
same switches and indicators as those
used on DEC drives.

Exclusive dual status
display panels.

No other 8mm system provides the
user with as much vital information
right on the drive. With dual LED
display panels, the user can imme-
diately see all status information in
real time for both drives including:
remaining tape capacity in mega-
bytes, amount of ECC error cor-
rection usage and tape activity

information. There’s no toggling
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through information like some
other drives.
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GFI Ano Tue Rote Or Framewonks

The CAD Framework Initiative (CFI) was formed in 1988 to develop worldwide industry
guidelines for electronic design automation tools and their supporting frameworks to
remove barriers to integration. More than 50 organizations now participate in CFI,
including major computer-aided design (CAD) tool vendors, users and such hardware
platform suppliers as Digital, Hewlett-Packard, IBM and Sun Microsystems.

The role of CFI is to define guidelines for CAD frameworks, not to endorse any
single implementation. Definition of problems and specification of work are carried out
in seven technical subcommittees that focus on architecture, systems environment, design
data management, design methodology management, design representation, intertool
communication and user interfaces.

The development of the CFI procedural interface (PI) was carried out chiefly by
tool vendors and sophisticated users with internally developed CAD software. For future
projects, however, broad involvement is likely by representatives of engineering groups
who aren’t necessarily CAD specialists and by computer companies.

One of the stated objectives of CFI’s guidelines is to consider the integration of CAD
tools in the context of the overall engineering environment. Closely related to this is
the fact that a framework can be viewed as a set of CAD-specific extensions to the
underlying operating system offered by a computer vendor.

CAD is an application that stresses many of the same elements of framework
technology as other related domains. For this reason, computer vendors almost
undoubtedly will play a major role in providing framework solutions.

Frameworks may become the operating systems of the 90s. If so, computer vendors
will need to apply the technology across the broadest possible customer base to make
frameworks an economic reality. Users then will have access to virtual resources more
carefully targeted to engineering design than those of the underlying hardware platform.

— Andy Graham, president, CAD Framework Initiative.

returned identifiers that started with a
number, some consumers initially broke
because they hadn’t allowed for this case.

Remote Procedure Calls

The use of RPCs to connect producers
and consumers was of great value,
because this prevented name conflicts
that were sure to occur if tools had been
directly linked. When a producer was
first started, it registered its name with an
NCS location broker, which determined
which producers were available at any
time on the network.

When a consumer was initiated, it
looked for a UNIX environment variable
that specified the name of the intended
producer. The consumer then requested
that the location broker open a connec-
tion that established communication
between the specific producer and
consumer pair.

The flexibility provided by the RPC,
however, isn’t without cost. Significant
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overhead and performance degradation
are associated with RPCs made over an
Ethernet. When tools are linked directly,

only a few seconds are required to ex-

tract all data, even when thousands of
procedure calls are made. The RPC
mechanism, on the other hand, adds
about 4 ms per call, or an extra two to
five minutes to extract design data.

One potential way to reduce the
number of calls is to provide PI functions

that offer a higher level of granularity.
A consumer, for example, could ask for
all cellinst IDs in a cell or all properties
on a port. The disadvantage of this
approach is that it restricts the capability
of a consumer to extract only the data it
needs.

A second possibility is to add a cach-
ing mechanism to the RPC stubs. With
this approach, when a consumer initial-
izes a list, the stub would request all
elements of the list and respond locally
as the consumer stepped through the list.
This would allow the PI to specify only
the low-level calls and let implementors
add performance enhancements.

CFl TECHNICAL SUBCOMMITTIES WRITING
the formal PI guidelines have been
working to resolve these problems. The
guidelines are scheduled for public release
at the ICCAD conference in November.

CFI has developed tremendous
momentum through the participation of
many more vendors and users than was
anticipated when the project was
conceived. The knowledge gained is sure
to improve and speed the development
of additional guidelines to meet the
integration needs of the CAD commu-
nity. —Bob Carver is Vice President of the
CAD Framework Initiative and a member of
the technical staff at Microelectronics and
Computer Technology Corp. Al Sanders is
a member of the technical staff of the CAD
Framework Laboratory at Microelectronics and
Computer Technology Corp.
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Find out why over
5% of the Fortune 500
are sold on 1=:-CLASS.

“I now use

I*'-CLASS Expert Systems

Jor belp with stock market

It's true. Two-thirds of the Fortune 500
companies have chosen the same expert
system software: 19-CLASS®. And no wonder.

InfoWorld magazine rates 1¥-CLASS the
best expert system shell in its
class. And DuPont has used it
to save $300,000 in productivity
improvements in the first year —
with an investment of only
$2500. The fact is, no other
expert system software today gives you the
combination of power, ease of use and
affordable price of 1°-CLASS.

Now it's your turn to discover 1"-CLASS.
For just $35, we'll send you a complete
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tutorial package that will introduce you to
the leading expert system tool.

The power to create real solutions.
With forward and backward chaining, you
can create knowledge base applications of
unlimited size. And you can apply that
power to real business problems today.
1*-CLASS is at work in applications like
diagnostics and troubleshooting, financial
analysis, customer support, quality control
and process control monitoring.

Can it really be this easy? Yes! You
can start developing practical applications in
no time — without expanding your program-
ming staff.

AtCorp

timing. I only wish I'd
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Alan Yoshioka, Vice President
Shearson Lebman Hutton
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make expert system building simple and
intuitive. A unique graphical rule tree
shows where you are in your expert sys-
tem at all times. And advanced Hyper-text
and Hypergraphics let you create help fa-
cilities and “browsing” access for

The price is
right, too. 1"-
CLASS is the best
value in expert
systems today.
Prices start as low
as $995 for the
development pack-
age and just $2495
for the full product.
Including FREE distribution
of applications in your company!

Discover full compatibility.
1°-CLASS lets you access 1-2-3%, dBASE®
and other programs from your expert
system applications, and vice versa.

USErs.

Try the new 1%-CLASS today for just
$35. After 5 years of use and thousands of
customers, 19-CLASS has been improved so
it's better than ever.

Now is your chance to discover
1*-CLASS. For just $35, we'll send you our
tutorial package today. It will give you an
in-depth, interactive guided tour of the
1-CLASS expert system soO you can
see first-hand why it's so popular.

You'll find out what companies
like Shearson Lehman Hutton
. already know. If you want to
use expert systems, it pays to go
19-CLASS. Send the coupon or call
 today.

Call Toll-free
1-800-677-2400

- Yes! I want to discover what the Fortune 500
already know about 1st-CLASS.

Please send the 1st-CLASS tutorial package right away.

; Charge $35 to my : VISA MasterCard
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respective companies.
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Mind Ovep
Manufacturing

Manufacturing is ripe for expert systems. Here are some ways

Al 1s being put to work on the shop floor. LarrY R HARRIS, PH.D.

EXPERT SYSTEMS ARE COMPUTER pPro-
grams that automate judgment. Using
artificial intelligence (Al) techniques, they
store the knowledge of human experts
and apply that knowledge to the prob-
lem at hand. Since manufacturing is
critically dependent on human judgment
in many areas, it’s particularly ripe for the
exploitation of expert systems. Expert
systems applications in manufacturing
include areas such as diagnostics, sched-
uling, configuration and pricing.

The distinction between expert sys-
tems applications and conventional
computer programs is most easily made
by an analogy to teaching a new driver
how to find his way around town.
Conventional programming is much like
giving precise instructions to the driver.
This method works fine, except that it
isn’t very robust and it must be repeated
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for each destination. The expert systems
approach is similar to teaching the driver
navigational skills such as map reading
and heuristics such as the fact that odd
and even addresses are on different sides
of the road. These generic rules are not
only useful in finding specific locations,
but they also allow the driver to
eventually become self-sufficient.

This analogy has an impact on how
we should program judgmental applica-
tions. Rather than treating the computer
as a blind executor of instructions, we
should teach it the basic rules of thumb
of a particular problem area. Once this
is done, we can hope to have a self-
sufficient problem-solver that can apply
those generic rules to solve many
problems.

The basic difference between con-
ventional programming and expert

systems is that conventional programs
provide only blindly executed instruc-
tions, whereas expert systems possess
generic rules of thumb that can be
applied at the discretion of the inference
engine. In a sense, the THEN clause of
an IF..THEN expert system rule corre-
sponds to the notion of the instructions
in a conventional program. The IF clause
tells when it’s appropriate to carry out the
instructions. It’s as if each set of instruc-
tions were documented along with
when it should be used. Using this
information, it’s up to the inference
engine to determine which rules to
execute in which order.

Diagnostic And Repair Systems

One area in which human judgment is
employed in manufacturing is diagnostics
and repair. Good diagnostic technique

DEC PROFESSIONAL
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requires knowing the cause-effect
relationships inherent in the product’s
design and the best sequence of tests to
isolate a problem. It’s unreasonable to
expect that all field engineers (FE) have
access to this information and, even if

&

diagnostics is model-based. In this case,
the product is modeled to an appropri-
ate level of detail by simulating each
component and the electrical or me-
chanical links among them. The initial or
boundary conditions of the failed

GOOD DIAGNOSTIC TECHNIQUE REQUIRES

knowing the cause-eftect relationships

inherent in the product’s design . . .

they did, that it could be employed
effectively by all FEs.

A far more effective solution would
be to store a model of the equipment
sufficient to provide cause-effect
information to an expert system. In
addition, we’d store the diagnostic
process of the best diagnostician. Armed
with this information, which is made
available in an extremely dynamic form,
each FE can be significantly more
effective repairing a wider range of
products. At one level it can be viewed
merely as an active form of documenta-
tion. On another level it dramatically
broadens the base of people who can
carry out repairs.

The range of Al technology needed to
address diagnostic applications is almost
as broad as the complexity of the
products being repaired. In many cases,
a decision tree is sufficient to express the
diagnostic approach (see Figure). With
this method, the Al tool is used to store
and traverse a very large decision tree.
Often these applications employ image
data that can dynamically illustrate which
tests should be performed and which
adjustments should be made.

In other cases, a rule-based application
is defined in which the salient structural
features of the product being diagnosed
are represented as IF-THEN rules. The
inference engine then propagates the
initial or boundary conditions of the
failed scenario to determine the proper
response.

The third style of expert systems for

NOVEMBER 1990

scenario are described as the initial value
of certain variables. The connection links
within the model will then automatically
propagate these values into the model,
allowing theoretical readings to be
compared to the actual readings. Varia-
tions in these readings can trigger specific
responses from the computer model.

It’s always possible to have a pure
rule-based or a pure model-based
approach. More likely is a combination
that employs the model to implicitly
store all the cause-effect relationships and
uses rules to represent the diagnostic

strategies. In any case, the result is the
capturing and dissemination of an
important body of knowledge about a
product. Rather than being published in
a passive representation such as a book,
it’s distributed in the active form of a
program that can relate the general
structural information to the specifics of
the problem at hand.

Scheduling Systems

The manufacturing process is full of
scheduling decisions, such as which
machines should process which orders
and which trucks should deliver which
finished goods. A variety of linear
programming methods exist for optimally
scheduling these processes. But because
of their inherent complexity, the restric-
tion to linear constraints and the time
they take to run, many shops don’t use
them even though they could have a
significant impact on productivity.

The human judgment that makes
these scheduling decisions often includes
elements that aren’t typically put into the
automated system, e.g., taking into
account seniority when scheduling
machinery operators. Many of the expert
systems used for scheduling employ a
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Figure: In many cases, a decision tree is sufficient to express the diagnostic approach.
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graphical user interface (GUI) that allows
the shift supervisor to preschedule
certain individuals before invoking the
expert system or to override recommen-
dations. In other cases, the expert system
only deals with how schedules should
react to sudden changes such as a
breakdown or illness. The large initial
schedules are generated by linear

#

programming models, because they’re
better at handling the combinatorics
involved. The expert system quickly
recommends alterations to the overall
schedule when sudden changes occur.
These systems determine the ripple
effect of each scheduling alternative and
then find the minimum cost sequence to
reschedule everything. The savings can

Rougn 'n' Reany

be tremendous, particularly if such
decisions are currently made on a seat-
of-the-pants basis.

Configuration Systems

Configuration systems validate incoming
orders to make sure they’re complete. In
a sense, they apply engineering judgment
to the order to ensure that all the
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When computers go to war, they need as much protective
equipment as G.I. Joe. And in harsh environments such as a shop
floor or weather station, the CPU must be protected at all costs.
Ruggedized computers are built-in insurance policies that provide
shock and vibration isolation and environmentally sealed chassis that
prevent wear and tear on the CPU.

Digital, which produces the Industrial VAX (IVAX) series of
ruggedized computers, has now turned its mission-critical spotlight
away from the IVAX and toward products such as the rack-mount
VAX 4000 system server and the rack-mount MicroVAX 3000
Series Q-bus system.

According to Custom Product Manager Garrett Keane, the
decrease in the popularity of the MicroVAX II, on which the IVAX
series was based, led to a general movement toward more recently
released CPUs such as the VAX 4000 and MicroVAX 3000.

“The IVAX lost popularity because of the form factor of the
latest MicroVAX II cycles,” says Keane. “Products like the 4000
and the 3500 are rack-mountable and were designed with that in
mind,” he continues.

The rack-mounted VAX 4000 Model 300 is a mechanically
reconfigured VAX in a 19-inch rack-mountable BA441 chassis. The
Rackmount MicroVAX 3000 Series System provides MicroVAX
3400 and 3800 systems in a standard 19-inch rack-mount BA212
chassis, using 14 inches of vertical rack space. The rack-mount
system includes a 12-slot Q-bus backplane offering the same
functionality as the standard MicroVAX 3000 Series.

Digital’s new “hardened consoles” adhere to the National
Electrical Manufacturers Association (NEMA) and the European
IP 52 standards, both regarded as de facto standards domestically
and in Europe.

Tough Agreements

‘While Digital continues to offer ruggedized rack-mount enclosures,
it has designated a handful of ruggedized computer developers as
proprietors of its mission-critical line of ruggedized VAXs for
manufacturing and military installations.

Through an agreement with Codar Technology and Rugged
Digital Systems, Digital will co-develop ruggedized VAXs that
operate under harsh conditions for the U.S. government.
Ruggedized computers are used by the military aboard ships, aircraft
and trucks in applications that include intelligence analysis, launch
control and satellite tracking.

Digital’s Ruggedized Suppliers Marketing Agreements (RSMA)
program is designed to promote the sale of mission-critical
ruggedized VAXs for military applications. Under terms of the
agreement, Digital will sell to Codar and Rugged Digital specialized
VAX and PDP configurations that will be ruggedized to meet
government specifications for use in harsh military environments.
The ruggedized VAXs use Digital’s software development tools and
support VMS and ULTRIX.

The Codar Model 600M series of ruggedized computers is
designed for tactical applications. The Model 600M is available with
a MicroVAX II, MicroVAX 3500, VAX 8250 or VAX 8350 CPU.
Rugged Digital offers multiprocessor VAXclusters, LANs,
high-capacity disk arrays and workstation clusters. Its R/650 and
R/630 ruggedized product lines are available on the MicroVAX
3500 and MicroVAX II, respectively.

In a separate agreement, Digital has aligned itself with enclosure
manufacturer Crenlo to make NEMA 12 rated enclosures for VAXs
and workstations. NEMA 12 encompasses protecting indoor
computers from dust, dirt and noncorrosive liquids. According to
CIM Marketing Product Consultant Bob Maiorana, Digital will
continue to develop monitors, keyboards and joysticks, while
Crenlo will develop the enclosures.

“Our ruggedized enclosures are based on NEMA specifications,”
says Maiorana. “Hardware enclosures are usually either NEMA 2
or 12. They make up the bulk of the ruggedized specifications out
there today.” NEMA 2 encompasses protecting computers against
limited amounts of dirt and water.

Other companies, however, are beginning to muscle onto
Digital’s turf without the benefit of an RSMA agreement.
Specialized Systems Technology’s SSTA-R31 ruggedized package
houses the MicroVAX, VAXstation and DECstation 3100 and
includes space for fixed and removable peripherals, memory, a
graphics board and a SCSI controller. Personal Computer Quality
Technology’s Ultra-R eliable Microcomputer PC is splash- and dust-
proof and is guaranteed to function without interruption on dirty
factory floors, in contaminated air and in harsh outdoor
environments. It’s targeted for use in process control, data analysis,
CAD/CAM, CIM, networking and military applications.

As of this writing, there were no ruggedized VAXs operating
on U.S. warships, aircraft or terrain-based vehicles in the Persian
Gulf, according to Digital MIL-SPEC program manager Tom
Creamer. —Brian O’Connell, East Coast Editor
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required parts are ordered and that the
rated capacity of each of the components
is sufficient for the product to work
properly. Configuration systems elimi-
nate costly re-orders and, in some cases,
post-assembly testing.

The most well-known configuration

o

marketing department the flexibility to
introduce promotions as it sees fit and
then automatically apply these discounts
to each order. What must be avoided are
different quotes being given for the same
order by different individuals.

Any automated system provides this

CONFIGURATION SYSTEMS ELIMINATE

costly re-orders and, in some cases,

post-assembly testing.

expert system is the XCON system
employed by Digital to configure VAXs.
Digital has claimed annual savings in
excess of $40 million due to XCON and
has avoided building additional assembly
and test centers.

Much like diagnostic systems, the
underlying architecture of configuration
systems can be either rule- or model-
based. Rule-based systems may employ
a bill-of-materials-like configuration
database that stores information about
which parts require other parts. It then
can validate the order by traversing this
database to ensure that all needed parts
are ordered.

Model-based configuration systems
represent the product line as individual
components and the electrical or
mechanical links among the parts. The
links may also have a capacity require-
ment associated with them. The expert
system takes into account the specific
components being ordered and ensures
not only that all required components are
ordered but also that all capacity
requirements are met.

Pricing Systems

Another area in which expert systems can
help a manufacturer is quoting prices to
customers. This sounds like an easy task,
but because of a bewildering array of
discounts — some percentage-based,
some absolute, some regional — it’s easy
to get confused. The goal is to allow the
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capability, but experience shows that in
many companies maintaining these
pricing programs as rapidly as marketing
introduces new promotions is virtually
impossible. The contribution of expert
systems is that each promotion can be
represented as a rule that specifies the
conditions of the promotion. As such,
the promotions are far less procedurally
related to one another and therefore can
be added or deleted with much less
interaction.

In one situation, the maintenance of
the pricing module was turned over to
the marketing department so that the
introduction of promotional programs
was completely under its control. So that
the marketing department could avoid
programming tasks, as many as 20 types

of discounts were predefined in the
system. Marketing merely used a natural
language system to update tables to
specify which products were available
under which discounts. The expert
system consisted of meta-rules that
defined how each type of discount
should be handled. The only time
additional programming was necessary
was when new types of discounts were
introduced.

THE Al TECHNOLOGY IN EXPERT SYSTEMS
can be applied to a wide variety of areas
within manufacturing. As we go through
several life cycles of products that employ
Al technology, we’ll undoubtedly see
deeper benefits. For example, large-scale
products will be designed with built-in
diagnostic systems, not just to assist field
service but also to continuously monitor
critical functions and advise the operator
before breakdowns occur. As such, the
Al component will be an integral part of
the product.

Manufacturers ignore this new tech-
nology at their own risk. It’s essential to
begin experimenting with expert systems
to determine which areas within your
company can benefit most from this
technology. —Larry R. Harris, Ph.D., is
founder and chairman of AICorp, Waltham,
Massachusetts.
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KNOWLEDGE IS POWER.

Introducing KBMS for the VAX.

Now, put the power of knowledge base systems
to work in your most complex applications.

With your VAX and KBMS — the
Knowledge Base Management System —
you can develop your most advanced
applications — those that embed judgment
and the knowledge of experts.

Using KBMS'’s powerful development environ-
ment you can apply advanced reasoning and object-
oriented programming techniques to the development
process. Automatically interface to leading VAX data-
bases like ORACLE and Rdb. Take maximum advantage
of the graphic capabilities of DECwindows. Even make
your existing applications “smarter.” And do all of this
using ordinary English through KBMS’s natural language
facility.
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applications to the VAX. All with an ease you never
thought was possible.

That’s why leading organizations and companies
worldwide are using KBMS today to develop a remarkable
range of real-world knowledge base applications — from
production scheduling in manufacturing and process
monitoring in engineering, to diagnostic systems in data
processing and risk analysis in insurance and banking.

Yours Free:

The Knowledge Base Solutions Kit.
Knowledge is Power. So find

out how you can enhance your productiv-
ity with knowledge base systems. Send for
our special Knowledge Base Solutions Kit.

It includes a 32-page Executive Guide to
Knowledge Base Systems, a White Paper Report

on how knowledge base systems dramatically
enhance productivity, and a KBMS product

overview.

To receive your free
Knowledge Base Solutions Kit,
call toll-free:

800-677-2400, ext. 305.

(In Canada, call 617-893-5738.)

Or write:
AlCorp, Inc.
P.O. Box 9156
Waltham, MA 02254

KBMS is a registered trademark of AlCorp. VAX and DECwindows are registered

trademarks of Digital Equipment Corporation. Rdb is a product of Digital Equipment
Corporation. ORACLE is a registered trademark of Oracle Corporation. MS-DOS is a
registered trademark of Microsoft Corporation. OS/2 is a registered trademark of
International Business Machines Corporation. Copyright 1990, AlCorp. All Rights Reserved.
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VAXELN:

REAL-TIME VAX

LTHOUGH VAXELN, THE DIGITAL OPERATING
system for real-time applications, has been
overshadowed by its more popular cousin
VMS, a study of how some of VAXELN’s
features are implemented can yield a wealth
of VAX engineering knowledge. We’ll ex-
plore the implementation of two facilities:

A

the interjob message-passing facility and the

resource-allocation facility. These exemplify
VAXELN’s exploitation of the VAX processor and
allow us to examine the VAX virtual memory
management scheme and how the VAX variable
bit-field instructions can be used.

Real-time application development is per-
formed under VAX/VMS. The full range of
VAX/VMS tools (e.g., editors) can be used, there-
fore, to develop the application programs. The
programs are then loaded onto the target machine
using the VAXELN tool-

A study

of features

implemented

in Digital’s

operating system

for real-time

applications.

Terry S. Berman

real-time daughter-board, the rtVAX 300.
VAXELN encourages the use of high-level lan-
guages. Currently, the VAXELN toolkit supports
the development of applications in Ada, C and
Pascal. In addition, VAXELN supplies a set of spe-
cialized tools that facilitate real-time development.
These include an interactive debugger that oper-
ates over DECnet, a system resource monitor and
a performance analysis tool. Recent VAXELN
features provide support for DECwindows, a
command language interface (i.e., a subset of
VAX/VMS DCL) and enhanced run-time libraries.

VAXELN Enlightenment

Figure 1 provides an overview of the VAXELN

kernel, i.e., the main component of the operating

system. Components such as the file services,

network services and debugger are external to
the kernel.

kit. The target machine Object Process
can be one in a wide va- Services |  Control
riety of Digital hardware, Services

Message
Services

Input/
Output
Services

Misc.
Services

The principle char-

including members of
the VAX 8000, 6000 and
3000 series, and Micro-
VAX processors. Digital

Power Fail/Restart

Resource Allocation

Dynamic User

Program >Cal|ab|e acteristic of VAXELN
Loading Routines|  from a user’s perspective
Interrupt is that it’s object-ori-
Service/ ented. This means that
Exception VAXELN defines a set of
Handling

objects and associated

also offers three VAX Initialization

Scheduler

operations that are vis-

processors that execute
VAXELN only: the Q-

Kernel Data and Parameters

ible to the applications
program. Objects in-

bus-based KA620, the
VAXBI-bus-based KA800

and a recently announced system resources.

Figure 1: The VAXELN kernel. The blue portions represent routines that can
be called by a user process. Other portions of the kernel control and allocate

clude processes (pro-
grams in execution); jobs
(families of processes);
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events and semaphores, for synchroniz-
ing or signaling process actions; messages,
ports and areas, for intefjob communi-
cations; and devices, e.g., terminals.
Operations on these objects include the
services required to create and delete
objects (e.g., create a process, delete an
area) as well as manipulation of the vari-
ous objects (e.g., wait for an event, signal
a semaphore, send a message, and so on).

The shaded portions of the kernel in
Figure 1 represent routines that can be
called by a user process. These routines
perform the services required for
creation, deletion and manipulation of
VAXELN objects. Other portions of the
kernel control and allocate system
resources such as memory or DMA
registers, perform system scheduling
(i.e., determine which process should
execute next), respond to interrupts and
service the system timer.

— ’ S——

before lower priority events.

An essential feature of a practical
real-time system is the ability to
communicate between processes. For
example, Figure 2 shows two processes.
Process A places data in a buffer
whenever this data is received from an
external device such as a keyboard.
Process B interprets the data. Process A
must therefore pass this data to Process
B. Moreover, it must do so such that the
time required for Process B to interpret
the data is short enough so that the data
to be processed by Process B doesn’t
accumulate indefinitely, causing the
buffer to overflow.

VAXELN provides the concept of
process families, or jobs. Each process
within a job shares a common memory
area. Thus, these processes can commu-

nicate quickly by using this memory area.

Processes in different jobs, however,
must use some other mechanism to
communicate with one another.

Although the operating system
designer can’t control the amount of time
required to perform a specific user
application function, the amount of
overhead time imposed by the operating
system can be optimized. This is
particularly important for real-time
applications and is a fundamental design
characteristic of VAXELN.

One way to implement a VAXELN
interjob message facility is to copy the
data from one job memory area to the
other. This, however, is very inefficient.
Instead, VAXELN “maps” the data from
its location in the memory area of one
job to a memory area in the other. This
requires only that certain addresses be set
rather than actually moving the data.
Figure 3 provides

In addition, the kernel
includes routines that
execute following system
power-on to initialize
the kernel and start ex-
ecution of predefined
user processes. VAXELN
routines execute either as
a result of a user call to
a service routine such as
object creation or are
triggered by an external
event such as a device

Input Data

Read Data
|

| Write Data

an overview of the
VAXELN message-pass-
ing facility. Prior to
receiving a message, a
job must establish a port
object. A port is fun-

Process

damentally a message
queue. The port can be
identified to other jobs
either by associating it
with a systemwide name
or by a pre-established
naming convention. A

interrupt.

The process is the
basic unit that executes
on any VAX processor.

Figure 2: An essential feature of a real-time system is communication between
processes. Here, Process A places data in a buffer when data is received from an
external device. Process B interprets the data.

job can then create a
message and send it to
the desired port by
making calls to the cor-

VAXELN supports the
execution of multiple

concurrent processes. e i

It uses a pre-emptive,
priority-based scheme
(i.e., each process is
assigned a particular
priority) and always
schedules the highest
priority ready process for
execution. This ensures
that time-critical events
such as high-speed data

Create )

T

Message Queue
Méééig;ﬁi

\ | Message2
‘ 1 Message 1 }

Port

Message

responding VAXELN
routines. Similarly, the
receiving job calls the
VAXELN routine for re-
B ceiving messages. Once
the message is received,
the job can access the
data.

To implement this
scheme, there must be a
mechanism for identify-
ing the location of the
message data in the

transfers from an external
device can be serviced

Figure 3: An overview of the VAXELN message-passing facility.

sending job and where it
should be put in the
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51



MANUFACTURING

receiving job. Then, VAXELN must
change the process page tables (i.e., the
tables that control the mapping of virtual
to physical memory) so that the message
data is removed from the sending job’s
address space and appears in the receiv-
ing job’s address space. In addition, it
must provide some way for the receiv-
ing job to know that the message is
queued and a means for the sending job
to locate the queue.

Virtual Memory Management
Let’s examine virtual memory manage-
ment and how it functions on a VAX
processor. Then we’ll explore how
VAXELN takes advantage of the
memory-management hardware to
implement interjob message communi-
cations.

The original idea behind virtual
memory was to allow large programs
to be written without requiring the
programmer to break the program into
pieces that could fit into the available
memory space (sometimes called over-
lays). Instead, using virtual memory
management, a very large address space
is mapped into a much smaller physical
address space. A portion of the program
is kept in memory. The pieces of the
program that aren’t in use are stored on
a mass storage device. Whenever a
reference is made to something not in
physical memory, the operating system
brings the appropriate information from
the mass storage device into memory.

Since all data and code in a VAXELN
system must be contained entirely within
the available physical memory space, the
virtual memory management scheme
isn’t strictly required. Indeed, most real-
time operating systems avoid using vir-
tual memory management due to the
overhead associated with translating a
virtual address into a physical address.
VAXELN, however, uses the VAX vir-
tual memory management facility to such
great advantage that this overhead is ne-
gated and it performs certain operations
much faster.

The VAX permits the definition of
three virtual address spaces as shown in
Figure 4. The first i1s referred to as

*

system virtual address space. The system
virtual address space is unique and is
usually reserved for operating system
code and data structures. The other two
virtual address spaces are the process
virtual address spaces and are referred to
as PO and P1.

Each virtual address space is defined
via the use of a page table and two
internal processor registers. Each entry in
the table defines where a particular page
(i.e., 512 8-bit bytes) of virtual memory
is physically located and the protection
(e.g., read-only) to be applied. The first
entry in the table describes virtual page
0, that is, addresses 0 to 511. Each

quickly pass messages between jobs. To
define a message, a process calls the
VAXELN routine CREATE MESSAGE.
The CREATE_MESSAGE routine deter-
mines how many pages the message will
occupy and then allocates the pages
within the process PO virtual address
space. It also creates a data structure that
describes the message object. The
message descriptor data structure
elements relevant to our discussion are
described in Figure 5.

The memory allocation function
entails adding pages at the end of the PO
address space. There are three steps to
this procedure. First, the physical pages

VAX Virtual Address Space

0000 0000

| Process 1 i
L ¢ Virtual
et I Address

8000 0000

- Page
- Tables

Process 2 Process 3 1
Virtual Virtual
Address Address
Space Space ‘ Each Process
A inaJob
' Shares the
LoERELE R Same
Common PO Space
Job Virtual
Address !
Space :
|

Figure 4: The VAX permits the definition of three virtual address spaces. One is the system
virtual address space. The other two are the process virtual address spaces, P0 and P1.

subsequent entry in the table describes
the next virtual address page. The two
processor registers — the base register
and the limit register — describe where
the table is located in memory and how
many entries it contains, respectively.

Under VAXELN, each process within
a job shares the same PO space. Thus,
there’s one PO page table for every job.
Every process, however, consists of a
unique P1 space, yielding one P1 page
table for every process. Since there’s only
one system virtual address space, there’s
only one system page table.

Interjob Communications
Now we can explore how VAXELN uses
VAX virtual memory management to

that will be mapped are determined.
Second, the physical address values
(known as page frame numbers) are
placed in the PO page table, and the
protection is set for each page. Finally,
the PO limit register is updated to
indicate the additional entries.

Once space has been allocated for the
message, the user process can place the
desired information in the message. The
message then may be sent to another job.
There are two VAXELN routines
involved in the sending and receiving of
messages: SEND and RECEIVE.

The SEND routine must know two
items to perform its function. These are
the data structure that describes the
message and the data structure that

DEC PROFESSIONAL



Gooperation can be pertectly NATURAL.

In the past, different computer
systems were isolated — even antagonistic.
Now, thanks to the powerful, flexible 4th
Generation Technology known as NATURAL,
organizations with mixed computing envi-
ronments can get the maximum possible
return on their investment in information
systems. For example, NATURAL for Rdb/
VMS works flawlessly within Digital's
COHESION software development and
Network Application Support (NAS) envi-
ronments. Letting developers write superior
applications quickly and port those programs

© 1990, Software AG. NATURAL is a trademark of Software AG
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environments. And removing environmental
dependencies from the application code
means applications can be ported into the
future as well.

Applications delivered today span
Rdb, RMS or ADABAS under VMS. As well
as DB2, SQL/DS, IMS/DB, DL/1,VSAM
or ADABAS on IBM platforms. NATURAL
also supports interactive prototyping and
fully integrated CASE. It's 4th Generation
productivity and high performance that's
available now! And provides a client/server
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describes the destination port. Optionally,
the length of the message in bytes can be
specified if it’s less than the created
message size. The object identifiers used
to locate the message descriptor and the
port descriptor as well as the optional
message-length field are supplied by the
calling process.

The message descriptor contains the
address and length of the message and
was defined by the CREATE_MESSAGE
routine. The port descriptor contains the
address of the destination port and was
defined by the CREATE_PORT routine.

SEND uses the message descriptor to
locate the entries in the PO page table,
which map the message to the process
virtual address space. These entries are
then removed, and the PO limit register is
updated. Thus, the message data is no
longer accessible by the sending process.

The next step in the sending process
is to locate the port queue. Since ports
must be accessible to all jobs within a

system, the port address is located in
system virtual address space. The exact
location is established when the port is
created and is contained in the port
descriptor. The message is linked to the
next location in the port queue and is
then available to the receiving job.

Prior to receiving the message, the
receiving job must wait for the message
to be queued to the port. This can be
achieved using the VAXELN services that
wait for objects (i.e., WAIT_ANY or
WAIT_ALL) in conjunction with the
port. Once the wait has been satisfied,
the job can execute the RECEIVE rou-
tine.

The RECEIVE routine uses the
physical address of the message data (from
the queued message descriptor) and maps
this data into the virtual address space of
the receiving job. This entails placing the
physical address of each message page
into the PO page table and updating the
PO length register. In addition, the

RECEIVE routine creates a message
descriptor using the queued descriptor
information and the starting virtual
address of the message data. Thus, the
message is mapped into the address space
of the receiving job without any
movement of data.

Resource Allocation
One of the more frequently performed
operating system tasks is to allocate and
de-allocate system resources. For
VAXELN, these resources include
physical and virtual memory pages,
input/output mapping registers, ports,
page tables, and so on. VAXELN
represents a resource as a bitmap as
shown in Figure 6. Using this represen-
tation, VAXELN can exploit the use of
the VAX variable length bit-field and
character string instructions to implement
the allocation/de-allocation functions.
A bitmap is simply a continuous
sequence of bits and an associated length.

Project Management
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FIELD PURPOSE

Forward Link Pointer to next message.

Backward Link Pointer to previous message.

Object Type Identifies structure as a
message descriptor.

Create Size Size in bytes of message buffer
as specified in the
create_message call.

Send Size The number of bytes specified
in the SEND call (usually the
same as create_message).

Count The number of pages occupied
by the message buffer.

Frame The starting physical frame
number of the message buffer.

Virtual PTE The system virtual address of
the first PO-page page table
entry used to map the message
buffer.

Destination ID The ID of the port to receive the
message.

Figure 5: Major message descriptor fields.

Each bit in the bitmap represents the
status of a particular component of the
resource. If the bit is set (i.e., a 1), then
that component is available; otherwise it’s
considered allocated. For example, if the
first eight bits of the bitmap represent-
ing physical memory pages are cleared
(all 0s), then this indicates that physical
pages 0 through 7 have been allocated. In
addition to the bitmap and its associated
length, VAXELN keeps track of the first
position within the bitmap where allo-
cation is possible. This avoids unneces-
sary searching from the beginning of the
bitmap each time an allocation request is
made.

There are two characteristics of
resource allocation/de-allocation that
make it particularly suitable for
representation by bitmaps. First, the
components of a particular resource are
ordered sequentially. For example,
memory pages are ordered starting at 0
for the first page and, for example, 4,095
for the last page. Second, resources are
normally allocated or de-allocated in
groups. Thus, it’s reasonable to assume
that a process may require many
contiguous memory pages to contain a
particular data structure, e.g., a message.

A major problem associated with
resource allocation is the possibility for
a high degree of fragmentation. This
means that although there may be

&

enough memory pages, for example, to
satisfy a particular request, they aren’t
contiguously located and can’t be
efficiently allocated. This situation arises
over time as requests for allocation and
de-allocation of various-sized blocks of
a resource are made.

VAXELN uses a method known as
“first fit” to allocate resources. This
approach has been shown to provide
good overall performance with respect to
the fragmentation problem. In the
first-fit method, whenever a request for
a particular number of components is
made, VAXELN searches the bitmap for
the first instance in which that number
is available and allocates from that point.
To save time in subsequent requests,
VAXELN sets a pointer if the location
following the allocated area is the next
possible area from which to allocate.
When resources are de-allocated, this
pointer is changed if the resource being
returned is at a lower location within the
bitmap than the current location. This
ensures that the allocation routine will
always start its search at the first possible
location within the bitmap.

On a lot of ma-

representation is so well-suited for the
VAX. To locate the first available set of
bits, SKPC is used to skip over all byte
locations within the bitmap whose value
is 0. Then FFS is used to determine
which bit within the non-0 byte
represents the first available resource
component.

Following this, the required number
of bits is extracted, using the variable field
extraction instruction (EXTV), and
tested. If enough contiguous bits are
found, then the actual bits in the bit
string are complemented to indicate that
they’ve been allocated. Otherwise, the
process is repeated, locating the next
non-0 byte with SKPC. To de-allocate
resources, the appropriate bits within in
the bitmap are set and the pointer to the
bitmap is updated.

The interjob message-passing facility
and the resource-allocation routines are
two instances of how VAXELN exploits
the VAX hardware to achieve high
performance. Other examples abound,
such as the use of the VAX queue
instructions to maintain scheduler queues
or the use of the asynchronous system

chines, working with
Length 1

bit fields is laborious.
On some machines,
for example, deter-

Start Address 1

(Length of bitmap from first non-0 byte.)

(Address of first non-0 byte.)

mining where the first
set bit is within a
bitmap could entail
testing every byte

Length 2

Start Address 2

(Length of entire bitmap.)

(Starting address of bitmap.)

within the map to de-

termine whether its
value is 0 and then
masking (i.e., per-

Figure 6: VAXELN represents a resource as a hitmap and exploits
the VAX variable length bit-field and character string instructions
to implement allocation/de-allocation functions.

forming a logical AND
operation) to deter-
mine which bit within the first non-0
byte is set. On a VAX, however, the find
first set (FFS) instruction is all that’s re-
quired to accomplish this task. Moreover,
finding the first non-0 byte within the
bitmap can be performed directly by the
skip characters (SKPC) instruction.
Armed with the FFS and SKPC
instructions, it’s easy to envision how
VAXELN implements the resource-
allocation routine and why the bitmap

trap (AST) to signal process-switching
within the scheduler. For those contem-
plating serious real-time design or future
endeavors in systems programming, the
study of the internal workings of
VAXELN will prove highly rewarding.
—Terry S. Berman is manager of system
services at TRW in Fairfax, Virginia.
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THE ONLY SCSI HOST
ADAPTER YOU’LL EVER NEED

Just One Board
Install just one CMD multi-function
disk and tape SCSI adapter in your
Q-bus or Unibus backplane for un-
matched performance, reliability, $#
and versatility. -
With CMD’s extensive SCSI
technology you can combine up to}
14 disk and/or tape devices running
under one firmware set. This allows
your SCSI disks and tapes to oper-
ate in harmony, optimizing bus us-
age while increasing speed and reli-
ability.
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For Absolutely The Highest
Performance . . . Demand CMD ? o
CMD SCSI host adapters have proven time attu time, in
documented benchmark tests, to be the fastest available.
Even faster than SMD or ESDI.

By carefully choosing the highest performance adapter,

you can significantly increase the overall throughput of

your DEC system, maximizing your computing invest-
ment.

By Far The Most Versatile

CMD has written the book on offering incredible value-
added features to our SCSI host adapters—unavailable
anywhere else. These include:

M True Multi-Hosting
Equivalent in everyway to DSSI with substantially
more throughput at a fraction of the price.

B Hardware Shadowing
CMD’s Super Shadow capability leaves all others in
the dust and can now offer the attributes of fault tol-
erance and increased data availability.

© 1990 CMD. DEC, Q-bus, Unibus, DSSI, MicroVax, VAX, VAXstation, and VAXBI are trade-
marks of Digital Equipment Corporation. Exabyte is a trademark of Exabyte Corp.

CMD Is Revolutionizing
The Way You Can Add
SCSI Peripherals To
Your VAX, MicroVAX,
or VAXstation!

B Software Enhancements
Expand the productivity of your
SCSI peripherals:
® SCSiwatch Screen Monitor
Software. Indispensible for
tracking the operation of
DAT or Exabyte drives.

® SCSI Online Format. Format
disks or optical cartidges as a
background task—on line!

® SCSI Library Manager Juke-
box Software. Complete ro-
botic and cartridge control for
erasable, WORM, DAT
stackers, or carousels.

e SCSI Pass-Through. To inte-
grate scanners, printers, etc.

All This Backed By A Company With

A Single Dedicated Focus

CMD Technology has become the number one provider
of DEC compatible SCSI host adapters by focusing all of
our energy on providing you with the best hardware and
software solutions. And our future is even brighter with
soon to be released VAXBI and VAXstation board level
products.

To learn more about CMD products call:

800-426-3832

Inside CA call 714-549-4422

3851 S. Main Street, Santa Ana, CA 92707

CIRCLE 240 ON READER CARD



06-71-8¢ “paasasar syydu [y ‘sardojouyay juoyaneym ‘0661 0 1ySuidon



asitall

All the visual presentation, analysis and
integration Wwer you'll ever need. All
ours since Wavefront ported its Visualizer
ries ™ ——including vanced Visualizer™
and Data Visualizer ™ —to Digital's
DECStation 5000.

Now all the resources of the world's lead-
ing 3D graphics rendering and animation
sof are right at your fingertips. From
scientific research to product prototyping,
from simulation to visual inspection, from

resentation to pure entertainment—

igital and Wavefront really put it all

tﬁther.

805-962-8117 for all you'll ever need to
know about visualization and Wavefront's
Visualizer Series. Wavefront Technologies,
530 E. Montecito, Santa Barbara, CA 93103.

CIRCLE 259 ON READER CARD
DEC and VAXstation are trademarks of Digital Equipment Corporation.
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The DECsystem
9100 And 5500
Underscore Digital's
Commitment To
Open Systems And
The RISC/UNIX
Market.
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This fall Digital intro-
duced new members
of the second generation of DECsystem servers
first introduced April 3 with the DECsystem
5000 Model 200. The new systems underscore
Digital’s commitment to the RISC/UNIX
market and open systems while responding to
user demands for compact UNIX servers that
deliver more performance and functionality at
a lower cost than current systems.

The new generation includes the DECsys-
tem 5100 at the low end and the DECsystem
5500, which offers the highest single-stream
performance in the family. Together, the serv-
ers feature support for FDDI networking,
increased support for UNIX software standards,
and SCSI and VMEDbus options along with the
traditional DSSI, SDI and Q-buses.

The first generation of DECsystems was
introduced in January 1989 with the DECstation
3100. In the months that followed, the
DECstation 2100, the DECsystem 3100,

l | ECsystem
~ 5100 And 5500

the DECsystem 5400 and the DECsystem 5800
were introduced, rounding out the first gen-
eration of DECsystems.

Server Profile

The second-generation entry-level server, the
DECsystem 5100, provides a significant price/
performance improvement over the DECsystem
3100. However, the real advantage is in its
greatly expanded communications capabilities
and compact packaging. The desktop machine
is designed for communications, NFS and
compute serving. It supports 12 asynchronous
lines or a combination of eight asynchronous
and two synchronous lines for LAN and WAN
use. It also features five internal storage devices
(see Figure 1).

The high-end DECsystem 5500 is board-
upgradable from the DECsystem 5400 and is
designed to handle departmental, compute and
file serving needs. The 5500 boosts CPU speed
50 percent to 30 MHz, up from 20 MHz on the
5400. A new memory sub-
system doubles the width of
the memory bus from 32
bits on the 5400 to 64 bits
and enhances the memory

controller (see Figure 2).

The DECsystem 5100 (above) and the
DECsystem 5500 (left) extend the second
generation of DECsystem servers.

The new DECsystems
use the R3000 family of
microprocessors from Mips
Computer Systems. The
5100 runs the R3000 chip at
20 MHz, generating more
than 19 mips of perfor-
mance. The 5500 is built

DEC PROFESSIONAL



Sandhills Electric Co.
Work Flow Diagram

. From start-up to completion, the
SAS System is the software you

need to keep projects on time,

_on target, and within budget.

Unlike other software that

focuses on just one side of a
management problem, the

- SAS