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SMARTDECISION™
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FORMS BASED
MENU BRIVEN

End-Users Make SMARTSTAR
erty At Cain & Scott.

A Hot Pro

Cain & Scott, a Seattle-based
commercial real estate firm, is a
true end-user environment.
“We have no programmers on
board and I'm not a software
person; says Research Director
Patty Dupre. “But SMARTSTAR"
documentation is so easy and
your service hotline people so
helpful, I was able to create an
excellent forms-based appli-
cation. It gives each of our
brokers and consultants instant
access to the near-3000
apartment buildings in our
database. Productivity for
reporting and querying our
database is at least 10 times
higher with this software.
Everyone is on-line and they

have no problems; they love
using SMARTSTAR!”

SMARTSTAR is today’s
leading SQL-based 4GL appli-
cation development software
designed exclusively for VAX/
VMS. It is an ideal interface to
Rdb and RMS, and it implements
the Digital Standard Relational
Interface. Features include
functional menus, scrolling
regions and windows.

The newest feature is
SMARTDECISION,™ a Lotus-
compliant spreadsheet/
graphics option. . .the
decision-support component
for a total application
development environment.

Other Signal Technology

VAX, VMS, Rdb and RMS are trademarks of Digital Equipment Corporation

Atlanta Boston Chicago Dallas Dayton Los Angeles New Jersey New York Philadelphia San Francisco Washington, D.C.
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products include PACS PLUS®
resource accounting and
chargeback software, which is
installed at more VAX sites than
all similar products combined,
and ILS" signal processing
software, with more than
2,000 installations in 40
countries. And no software
developer is more committed
to customer support and
satisfaction than STI.

For details, a demonstration,
or for information on any STI
product, please call this toll-
free number: 800-235-5787.

Sl

Signal Technology Inc

5951 Encina Road, Goleta, CA 93117
(805) 683-3771 (800) 235-5787
FAX (805) 967-0871 TWX/Telex 910-334-3471

™ Cooperative
Marketing
Program
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Closer to Genius .

Introducing PowerHouse PC”,
the most powerful 4GL for
serious application development
on a personal computer.

PowerHouse PC delivers more power than any other
PC application development product. It gives you
OS/2™ performance and integrated communications.
And it gives you all of this — today.

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

Use PowerHouse PC as a development workstation
to develop applications for your mini, as a host
extension to offload processing, or for stand-alone
la)pplicat'ions. Complete with a communications facility,
owerHouse PC makes the most of your resources by
allowing you to share applications and data between
architectures. What makes PowerHouse PC even
smarter is that it runs under both DOS and OS/2.

When you're ready for serious application develogment
I(;r(l: a personal computer, you're ready for PowerHouse

Call Cognos direct, 1-800-4-COGNOS
In Canada, 1-800-267-2777

FACAAC
WGV

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

Cognos Corporation, 2 Corporate Place, 1-95, Peabody, MA, USA
01960, (800) 4-COGNOS. Cognos Incorporated, 3755 Riverside Drive,
P.O. Box 9707, Ottawa, Ontario, Canada, K1G 3Z4, (613) 738-1440,
Telex: 053-3836. Cognos Limited, Westerly Point, Market Street,
Bracknell, Berkshire RG12 1QB, United Kingdom, National (0344)
486668, International +44 344 486668, Telex: 846337 Cognos G.
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Conquer the
Connectivity Challenge

The Challenge

If you're of the opinion that
networking lots of PCs,
printers, modems and host
computers together has to be
complicated and expensive,
we'd like to change that
opinion.

Presenting SwitchLAN
SwitchLLAN is a simple low-
cost network. It provides
"hot-key" File Transfer,
Terminal Emulation and
Printer Sharing at a cost of
about $150 per PC.

AR OO
AR R

Easy Does It

Installing SwitchLAN is a
snap. It uses telephone type
twisted-pair wiring and the
serial COM port already in
your PCs. You don’t need to
buy expensive network
servers, install network
boards in every PC, or
struggle with coax cable.

Using SwitchLAN is as easy
as installing it. Extensive
help and pull-down menus
are provided so people don't
have to be network gurus to
use it.

DEC PROFESSIONAL SEPTEMBER 1988

Challenge Us

Don't take our word for it.
Call for more information or
a free demo disk. With
SwitchLAN you can turn a
Connectivity Challenge into
Child's Play.

Call 1-800-328-2729
In Florida: 305-255-3500

Equinox Systems Inc.
14260 S.W. 119 Avenue
Miami, FL. 33186

EQUINOX

Simply Better Networks
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ON THE COVER:

This month’s cover illustration
is the work of Pennsylvania-
based airbrush artist Jim Serfass.

This magazine is not spon-
sored or approved by Digital
Equipment Corporation.
“DEC” and “VAX” are
trademarks of Digital Equipment
Corporation. Digital Equipment
Corporation is the owner of the
trademark “DEC” and is the
source of all “DEC” products.
For other Digital trademarks,

see page 106.
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VAX ARCHITECTURE

3 8 SOFTWARE LAYERING ON VMS™
by Philip A. Naecker

Minimizing connections between modules.

4 GETTING ON THE DIGITAL BUS
by David W. Bynon

Has DEC closed the door or is it open for those who know how to look?

ARTICLES

5 Al: EXPERT SYSTEMS TO SPOT TROUBLES

by Kent Cearley

Leaving a trail to correct problems and use documentation effectively.

6 PROGRAMMING: SCANUAF
by James D. Snyder

A program to display users whose UAF accounts satisfy selected criteria.

7 1/0 PROCESSORS: BLOCK 1I/0 AND RECORD I/O

by Darylene Colbert
Comparing I/O methods for optimum performance.

7 WORD PROCESSING: SHARED EDITING WITH WPS-PLUS™

by Isaac Rosen, Ph.D., and Faith Einerson
A method for non-privileged users.

Continued on page 4.
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Smarferm

Tersajr

persafr

EmulateThe Best
WithThe Brightest.

Theres no denying the availability of some outstanding dedicated terminals to
access Digital? Hewlett-Packard, and Data General® host systems. Which makes the
task of precisely emulating the performance of those dedicated terminals on an
IBM® PC or compatible a rather significant challenge.

Based on the feedback we've received from Smarlerm® users, our family of
terminal emulation software has met the challenge, passed every test, and surpassed,
in the opinion of a host of enthusiastic users, the performance of the host system
terminals being emulated.

The reasons why we shine are fundamental.

Every Smarlerm emulation is precise. So precise, in fact, that a dedicated
terminal’s Smarlerm counterpart fully emulates not only advanced performance
features but also unique terminal quirks and bugs.

Every Smarlerm emulation is easy to use. Its one thing to make software do
what hardware does. Its another challenge to minimize software’s human wear. The
people designing our products understand the nature of the people using them.

Every Smarlerm emulation is easy to learn. These days, training costs are a hot
topic. Software intended to boost overall system efficiency must recognize the value
of learning speed. We have.

Its also easy to learn more about how Smarlerm emulations can help you
shine. Your software dealer can supply all the details. Or you can contact us at
(608) 273-6000 to request complete specifications and a demonstration disk of the

Smarlerm emulation that precisely matches your requirements. pg’-sﬂfr“’
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DEC UNIBUS USER:

CONVERT YOUR OBSOLETE
PDP-11
TO A POWERFUL '87 MODEL

~ N7100PLUS ‘ N1100

= 4 Mbytes DRAM = 2 Mbytes DRAM

= 8 KBytes Cache = Memory Management
= Hardware Floating Point = Serial Line Unit

= Memory Management = Universal Boot ROM

J-117"POWER FOR OPTIMUM
PERFORMANCE

FITS ALL EXISTING CPUs —

NO BACKPLANE CHANGE

FOR SPECIAL PRICING ON N1100, CALL OLIVIA AT

(800) 233-1837 In Calif. (714) 261-8811

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

NISSHO

ELE.EC . T R.O N G S

17310 Red Hill Avenue, Suite 200, Irvine, California 92714 » FAX (714) 261-8819, TLX 181-308
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MEMORY INNOVATIONS SHOWCASE-THREE

8,16 and 32 MB Memory
MicroVAX 3X00

for the

Highest Density, Lifetime Warranty, First to Market.
. . . [t must be Clearpoint.

The MV3000

From the largest manufacturer of work-
station memory comes the MV3000, the
best package of memory for the Micro-
VAX or VAXstation 3X00. Backed by
a company committed to innovation,
competitive pricing and unparalleled
support, the MV3000 delivers:

¢ Innovative Technology —
Using a custom gate array design,
Clearpoint packs a full 32 or 16
megabytes of memory onto the
MV 3000 boards using state-of-the-art
one megabit DRAM:s.

# Pricing Economy —
With either a cost-effective 8 MB
design or the innovative 16 or 32 MB
package, the MV3000 offers the best
pricing for the best package.

Call Clearpoint for specifications on the

MV3000.

CIRCLE 105 ON READER CARD

Clearpoint is a registered trademark of Clearpoint Research
Corporatic EE roVAX 3

MicroVAX 2000, MicroVAX I are trademarks of Digital
Equipment Corporation

Xstation 3000,

Unconditional Lifetime

Warrant?r
Clearpoint delivers reliability. With

the strictest testing and burn-in in the
industry, Clearpoint confidently offers a
lifetime warranty. Then backs it up with
a 24-hour Repair/Replacement policy,
24-hour-a-day product support and an
800 service number that gives you a
warranty with teeth.

Guaranteed Buyer
Satisfaction

Need the best memory solution for all
your in-house systems? Clearpoint works
for long-term satisfied customers, not just
short-term sales. With comprehensive,
user-friendly documentation, trade-up
credits and competitive pricing,
Clearpoint guarantees buyer satisfaction.

=P

CLEARPOINT

Get the DEC-Compatible Facts:

MV2RAM (for the MicroVAX II): Up to
16 MB on a board.

MV 2000 (for the MicroVAX 2000): At 16
MB/board, you get MicroVAX 11 perform-
ance — at half the cost!

VXR8800 (for the VAX 88XX, 87XX and
85XX Series) Available in 64, 32 and 16
MB boards.

VXR8600 (for the VAX 86XX Series)
Doubles the original slot capacity to 16 MB.

VBIRAM (for the VAX 83XX and 82XX
Series) Offering up to 32 MB per slot, 128
MB per BI node!

Call or write for a e
product brochure, e

the '88 Product and '.3 2
Services Catalog, or

the Designer's Guide

to Add-in Memory.

Clearpoint Research Corp.
99 South Street Hopkinton, MA 01748
0-CLEARPT (617) 435-2000
8281 CLEARPOINT UR

EUROPE Clearpoint Europe B.V
CANADA Clearpoint Canada

JAPAN Clearpoint Asia 03

If my memory serves me right . . . It must be Clearpoint!




Reflection 4-

First with 16 colors

Reflection 4 PLUS comes in first with
emulation of the 16-color graphics in VT340
terminals and background communi-
cations. You get powerful productivity
features like PC-to-VAX Backup and
Restore. Keyboard remapping, letting
you map long text strings to any PC key. A
scripting language with 800 variables.
Reflection works in popular networks, and
even maintains multiple LAT sessions
with WRQ’s R-LAT™ or Digital’s PCSA™

Reflection 4 PLUS gives you accurate
VT241 and 16-color ReGIS graphics emula-
tion for $349: Reflection 2 PLUS, for $249;
combines VT220 and Tektronix 4014
emulation. With our 60-day satisfaction
guarantee, there's nothing to lose.

**Poly-STAR/240 ignores the ReGIS polygon fill com-
mand used to color the stopwatch.

Test was run on an IBM AT with an EGA and high-resolu-
tion color monitor. Screens were timed locally using one data file.
Files photographed are identical, except for product names.
Software versions: Reflection 4-3.1; SmarTerm 240-2.0b
poly-STAR/240-1.1.

*Plus shipping and sales tax where applicable. Aggressive quantity discounts apply.

Reflection and R-LAT are registered trademarks of Walker Richer & Quinn, Inc. SmarTerm, poly-STAR, and PCSA are trademarks of their respective holders.

SOFTWARE
1-800-8PC-2VAX

1-800-872-2829

WalkerRicher& Quinn, Inc. &
2825 Eastlake Ave. E., Seattle, WA 98102
206-324-0350  FAX 206-322-8151
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Reflection 4

VT241 Terminal Emulation
VT340 ReGIS Graphics
16-Color Display

Polygon Fill

Background Multitasking
RAM Used

Complete Keyboard Remapping
Back up PC Files to VAX

Variables in Command Language
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Can An

Architecture Grow Old?

Carl B. Marbach

VAX hardware was designed and im-
plemented in the mid *70s, which, by
normal computer standards, is a long
time ago. But hardware architecture
tends to last longer than the machines it’s implemented on.
The IBM 360 is long gone, but the architecture that first ap-
peared around 1960 is still here. The VAX 11/780 (yes, it did have
the 11 from the PDP-11), introduced in 1977, is far from gone.
Our subscriber base shows more than 27,000 subscribers with
one in use. The 360 architecture is 28 years old, VAX/VMS 11
years old. So, judging by IBM standards, VAX/VMS is an early
adolescent.

One thing that keeps an architecture young is that it’s ex-
ploited and pushed further by both software developers and
hardware engineers. Over the years, the IBM 360 architecture
has added bits of addressing, virtual memory and other hard-
ware to keep within striking distance of the state of the art.

Although we haven’t added any bits to the VAX, wouldn’t
it be nice to have two concurrent operating systems (UNIX
and VMS) in memory at the same time, both running processes
simultaneously? It might take one extra bit to decide which
operating system would be in control at any one time. And
while 32-bit addressing seemed adequate in 1977, the new
precision architecture computers from Hewlett-Packard and
the AS/400 series from IBM sport a 48-bit address space.

VAX hardware has changed somewhat with the introduc-
tion of VAXSTATION workstation computers. These desktop
VAXs have a full bit-mapped graphic display closely coupled
to the VAX processor inside and allow the VAX to do things
that were impossible for a VAX 11/780. By attaching a special-
ized processor to a VAX, you can add functionality to the basic
architecture without changing the basic structure of the
computer.

I suspect that we’re about to see the most basic change
in VAX architecture ever. Soon there will be a new face, a new
way to look into our VAX system, a new way to control what
it does. We have many people to thank (or blame) for this new
system: Xerox, Apple, MIT and, of course, Digital.

The X Window System, DECWINDOWS, or whatever it
will be called, will change the look of the landscape, alter the
feel of the VAX and give us a different way to do things. In
some cases, it will be so different that it might be difficult to
tell that there’s a VAX there at all. In the world of the X Win-

10

dow System, the terms client and server define positions. But
it’s doubtful that the original VAX designers knew such terms
or how they’d be used.

A successful architecture is robust. That term implies an
ability to expand to do new things that were beyond the scope
of the original design. The VAX has proved to be a robust
computer, doing many things that it never was intended to
do, and doing them well.

I could never envision a wristwatch-sized VAX, even
though we once published a cartoon showing a watch with
the word READY on the face. READY was the RSTS prompt,
not unlike the $ prompt from VMS. Did the original VAX
designers know their creation would exist on a single chip and
be housed in a desktop-sized box that’s smaller than the CRT
it drives? Did they know their creation would exist in a four-
processor symmetric multiprocessor system that could exist
in a 16-VAX cluster and cost millions of dollars?

At a recent press conference announcing DEC’s transac-
tion processing solution, someone remarked that talking about
VAX architecture was boring. “I’ve heard it all before,” the per-
son said. It might be boring, but the VAX keeps growing
(smaller and larger), doing more (symmetric multiprocessing)
and filling our need for enterprisewide computing systems.
If you find anything wrong with the VAX of today, it isn’t old
age, it’s probably acne, which it will outgrow.

Q;A)L 7 WM
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LOGICRAFT’S

Logicraft, the leader in MS-DOS to
DEC integration, delivers PC applica-
tions to VAX users with unique and
cost effective connectivity products.

386Ware, the 1988 DR Target award
winner for best hardware communica-
tions product, is an 80386 based DOS
server that brings PC software to VAX
terminals at speeds five times faster
than an AT.

Cardware, the first product to provide
true IBM PC emulation to the DEC

e/

™ Cooperative
Marketing
Program

TR T T |

digial review
TARGET
AWARDS

Winning Team

family of minicomputers, is still the
best solution for Q-Bus and Unibus
based systems.

Dataware makes your expensive VAX
peripherals (printers, hard disks, etc.)
available to PC users. MS-DOS data
files can be stored on the VAX hard
disk ensuring data back up and security.
Logicraft is committed to providing the
best customer service in the industry. In
the last year, we’ve tripled our service

organization to provide quick answers
to your questions...if you have any.
Call us today for more information or

a free demonstration of our award
ning team of PC emulation products.

JLOGICRAFT

22 Cotton Road, Nashua, NH 03063
(603) 880-0300 Fax 603-880-7229
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Direct Access To All Your
Computers With
INGRES Relational Database.

S i

o

©1988 Relational Technology Inc. Printed in U.S.A.



Whether you have dissimilar hardware, data locked
in existing databases, computers you need to net-
work, or branch offices halfway around the world,
INGRES keeps your information moving with
technology combining Tools, Power, and the direct
Access you need to all your computers.
T l INGRES offers an unmatched inte-
OO S grated application development
environment providing CASE, 4GL, SQL and visual
programming methods. Applications are instantly
portable across multiple hardware and operating
system platforms to cut development time and give
all your users access to your company’s vital
business applications.

P The INGRES high performance
OWer SQL database engine provides
OLTP power to support production applications in
single or multi-CPU and distributed environments.
A unique Al-based query optimizer maximizes pro-
cessing efficiency to keep traffic flowing smoothly.

A Only INGRES integrates existing
CC@SS data into your applications
through flexible access tools. Gateway access to
existing data. Network access to tie your systems
together. The most advanced distributed technology
to integrate islands of information. INGRES
provides access to your data wherever it resides.
Find out how your company can achieve free-
flowing access to information, wherever it resides —
like thousands of companies worldwide —with

INGRES.

Call +800-4INGRES

INGRES INGRES INGRES | INGRES ‘ INGRES
Application Query and Multi-Server™ Database Distributed
Development Reporting [ | Database Gateways ‘ Data

Tools Tools Engine Manager

M E Q0 ES
INGRES

RELATIONAL TECHNOLOGY

Corporate Headquaters: 1080 Marina Village Parkway,
Alameda, CA 94501, (415) 769-1400
International Headquarters: Anchor House, 15-19 Britten Street,
London SW3 3TY, UK, + 44 1 351 7722
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Patents: The Intellectual
Currency Of The "90s

EDITORIAL

Dave Mallery

Patents and trademarks will have an increasing influence on business
in the next decade. Business will ignore them at great risk. A patent
is a monopoly granted by the government on any appropriate subject
matter that’s new, useful and non-obvious, properly disclosed and proc-
essed in a timely fashion. It creates a new form of private property: intellectual property.

A patent holder can keep the patented idea or process to himself or he can license it. There’s
no obligation to license. It’s private property. No one can make me sell you my house if I don’t
want to.

Patents are also a real form of currency. Companies are creating patent portfolios just so
they can have something to put on the table in licensing negotiations with other companies.
It’s been said, and not in jest, that if you wish to build anything that resembles a stored program
computer, you’d better talk with IBM’s patent and trademark department. It’s also interesting
that the list of top patent applications in recent years reads like the Tokyo phone book.

If I design a new electrical wall plug that has a special, unique, non-obvious intrinsic feature
and I obtain a patent for it, you can’t make a working outlet for that plug unless I license you.
Market pressures, however, usually force some adjustments. If no one buys my appliances because
they also have to buy my outlets, then I retain my monopoly in glorious isolation. But if I'm
in a position to migrate my huge appliance customer base into upgrading to a new model with
my plug, then I can force them to buy their outlets from me as well.

This state of affairs should allow me to keep my margins high and prosper. As long as I
can keep my customers so wedded to my appliances that they resist the temptation to change
brands, this will continue.

The real danger is that I've put my customers into a fight-or-switch choice. If they switch,
they’re buying appliances from the competition. In this case, my patent has created a loss of
market share for me.

If they don’t switch, my competition in the outlet business is in a pickle. They have few
courses of action and little hope. Once issued, patents are hard to challenge. Their only hope
is to find that I really didn’t invent this tiny feature of the plug and that “prior art”” exists. If
I planned well, that’s unlikely. About the only other action they can take is to bring antitrust
actions against me, but judges today take a dim view of that attack unless my actions are truly
brazen.

What remains is the trial and judgment of the marketplace.

Many thanks to the Clearpoint Research Foundation, partial sponsor of a recent symposium
on Patents, Monopolization and Competition in the Computer Industry.

Lab Notes

The BI bus means that the issue of patents and trademarks is alive and well. To keep up with
the latest developments with the BI bus, we recently acquired THORIN::, a VAX 8250 and the
latest member of the DEC PROFESSIONAL cluster. Its plugs and outlets are ready and waiting
for whatever adventures the third-party market may plan.

<>
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20 GIGS FOR YOUR VAX RIG

Are you being forced to add more HSC50/70
servers when all you need is more storage
capacity? The Micro Technology MDI-476, a 2.2
gigabyte, DEC DSA cluster compatible stor-
age device is the highest capacity storage
system available.

This system is based on the IBM 3380 con-
cept of using multiple spindles synchronized
together to form one physical and logical
device. Thus, providing sub 18 millisecond
average seek time.

The Micro Technology MDI-476 provides a
new more efficient level of connectivity for
VAX cluster users. The new device offers almost
four times the capacity of DEC’s largest disk,
the RA82.

DEC, HSC50/70, DSA, RA82, VAX are regi ks of Digital 1t Corp

Micro Technology, Inc. designs, manufac-
tures, sells, and supports enhancement
products for the VAX end user. These products
include high capacity and mid-range storage
devices, tape back up systems, and network
management products. Micro Technology’s
commitment to our customers is to solve
the complex connectivity issues faced in today’s
rapidly expanding VAX environment.

When your VAX needs to be enhanced,
call Micro Technology, The VAX Enhancement
Company, 1-800-999-9MT]I.
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1620 Miraloma Avenue ¢ Placentia, CA 92670
1-800-999-9MTI ¢ Fax 714-630-2481
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XT/AT COMPATIBLES WORK

In ARISTALK (July 1988), Ken
Miglionico notes that he can’t get his
Wyse PC AT compatible working under
VMS Services for MS-DOS and PCSA. He
also states that you must use only IBMs
or VAXMATEs. Not so. At the Univer-
sity of Cincinnati, we've successfully
interfaced Zenith XT and AT com-
patibles and Tandy XT compatibles to
MICROVAX II and 2000 systems, as well
as IBM XTs and VAXMATEs. On the
compatibles, we couldn’t use the DEC-
supplied keyboard to go with the DEPCA
boards, however, because (unlike IBM)
these machines strobe the keyboard and
complain when they don’t find their
own.

We've been successful using non-
DEC-supplied Ethernet adapters under
V1.1, although this use isn’t supported
by DEC. I expect that life under v2.0 will
be better than under V1.1 if DEC lives up
to its claims.

Theodore Allan Morris
Cincinnati, Ohio

CAPACITY PLANNING

In Managing Your MICROVAX (July
1988), David W. Bynon states that
capacity planning for CPU performance

CORRECTION
In the article “‘Imagen-ation” by
David B. Miller (July 1988), the credit
for the file used to print the Tektronix
4014 graphics image on page 68 was
omitted. The file was supplied
courtesy of Northwest Digital Sys-
tems. The words GRAPHICS-PLUS
should have appeared at the top of
the image. For more information,
contact Northwest Digital Systems,
P.O. Box 15288, Seattle, WA 98115;
(206) 524-0014.
CIRCLE 450 ON READER CARD
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T TERS

Address letters to the editor to DEC
PROFESSIONAL magazine, P.O.
Box 503, Spring House, PA
19477-0503. Letters should include
the writer’s full name, address and
daytime telephone number. Letters
may be edited for purposes of
clarity or space.

and memory requirements on a VAX-
CLUSTER should be considered on a
node-by-node basis.

In my experience, the only way to
properly analyze VAXCLUSTER per-
formance and effectively perform VAX-
CLUSTER capacity planning is to con-
sider the cluster as one system. This
especially is true if you offer LAT serv-
ices and employ a central JBCSYSQUE.
DAT file. However, DEC’s documenta-
tion presents little information on how
to do this.

Steven Szep
New York, New York

MAGIC MENU MISLED

The From The Lab review of EMETEK’s
Magic Menu (June 1988) is informative
and well-written. However, there’s one
part of the review that could be mis-
leading. Howell D. Rasor mentions that
Magic Menu can be a memory hog, us-
ing 2.4 MB when running eight of the
nine choices. He says this could be a
problem on systems with limited re-
sources (i.e., RAM).

This would make it seem that you

could have only a few Magic Menu
users on a MICROVAX. In reality, you
can have many. The VMS operating
system allocates the optimum amount of
memory. Because Rasor was the only
user and there was spare memory, it
used 2.4 MB. This reduced his page
faulting and memory swapping.

If there were more users, less mem-
ory would be used, and there would be
a little more disk activity. You wouldn’t
be memory limited. That’s the beauty
of a virtual memory machine like the
VAX. In both instances, the number of
image activations is reduced substan-
tially, making the total additional load
placed on the machine by Magic Menu
very minimal.

Joel Corwin
EMETEK
Los Angeles, California

MORE REC.COMs

In DCL Dialogue (July 1988), Kevin G.
Barkes presents a command procedure
that calculates the number of records in
a file. He uses it as an example of a
“stupid DCL trick.” The method is
straightforward, but breaks his own rule
in that it isn’t the simplest DCL solution
to the problem.

The command procedure shown
here produces the same results and is
one-third shorter (see Program 1). The
same VMS informational message is
used but is parsed differently by using
the embedded spaces as delimiters in
locating the record count.

I find DCL Dialogue the most in-
teresting and informative column pre-
sented by the trade journals. The same
applies to DEC PROFESSIONAL and VAX
PROFESSIONAL.

Joseph Pasquale
Montgomeryville, Pennsylvania

In reference to Barkes’s REC.COM pro-
gram, I often use another trick to count

DEC PROFESSIONAL
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Data Shuttle:
It grows with you & it goes with you.

Stack it, stow it or stress it, MDB gives you a ver- F removable canisters (no cables to disconnect) makes
satile, portable and durable Winchester Data rom any moving experience effortless and safe.

Shuttle family for all computer systems o And when it comes to shock isola-
...in all commercial and laboratory .I L 5 g Iga bytes tion, nobody in sight safeguards your
environments. 8 precious data cargo on site or on the

Today you can start small or store as to 6 9 Iga bytes move. Thanks to our MIL-Spec experi-
much as 760 MB per canister. With just ence we use proprietary shock isolators
the four Data Shuttles stacked above, or morel plus for the best possible protection.

you're looking at over 6 gigabytes of - e Available with or without con-

storage. Tomorrow, stack it from there. Sh OC k 1ISO Iatl on trollers or drives. ESDI, ST506, RD5X

Only your ceiling is the ceiling. and SCSI interfaces are jumper selectable.

Portability? Again, almost limitless. Shuttle a nd d ata Grow up with MDB’s Data Shuttle family.

your data for security, maintenance, duplica- p o r|, a b i I i.l,y There’s more in it for you. Call today for
[ J

tion, or other reasons. Our quick release and complete details.

See us at
§ BUSCON, Booth #552 and

SYSTEMS INC. DEXPO West, Booth #1269

— We put the State of the Art to work —
Corporate Headquarters 1110 W. Taft Ave., Box 5508, Orange, CA 92613-5508 * TEL: (800) 556-0222. In CA (800) 637-2028 - FAX: (714) 637-4060 + TWX: (910) 593-1339
ror UNITEDKINGDoM  MDB Systems, UK., Ltd., Intec 2, Wade Road, Basingstoke, Hants. RG24 ONE - TEL: 0256 464767 + FAX: 0256 59748 * TELEX: 858389 MDBSYS G
FoR WESTERN EroPE. MDB Systems, IRL., Ltd., Portumna, Co. Galway, Republic of Ireland - TEL: (353) 509 41163/41413 * FAX: (353) 509 41447 * TELEX: 50918 MDB EI

Data Shuttle is a trademark of MDB Systems, Inc.
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INTRODUCING

more

Best
Sellers!

DATA PRODUCTS
M9030  300CPS PRINTER
B600 600 LPM PRINTER
B1000 1000LPM  PRINTER
BP1500 1500LPM  PRINTER
LZR1230 12PGMIN LAZER
EMULEX
UD33 DISK
CONTROLLER XFR
QD33 3.0 MB DISK
CONTROLLER XFR
QTI4 TAPE
CONTROLLER
MICROVAX
3500-3600
QD21 ESDI DISK
CONTROLLER
CONTROL DATA
CORPORATION
9720-500 500 MEG. 8"
9720-850 850 MEG. 8"
94166-182 WREN 111 182
MEG. 5%4"
TU80 &TU81 COMPATIBLE
TAPE DRIVE
ANDERSON/JACOBSON
2412-STH 2400 BAUD
MODEM
2412-STHM  2400B MNP-4
9611-L 9600 ST INT 4
CHA TDM
MAXTOR
RD54 COMPATIBLE 54"
XT-4380E 380 MEG. 5%4"
HOW TO ORDER

To place your order, just call toll free
800-346-2933. In Pennsylvania call
412-745-0200.

TriLogic’s sales representatives
are available to assist you from
8:00 AM until 5:00 PM

FAX # 412-745-5950

Tjrli[Llolg)i]c

R.D.#2 « BOX 203A - OLD ROUTE 519
CANONSBURG, PA 15317

TOLL FREE
800-346-2933

PROGRAM L

$! REC.COM

$ REC_COUNT == -1

$ IF F$SEARCH(P1) .EQS. "" THEN EXIT
$ ASSIGN/USER REC.TMP SYS$OUTPUT

$ APPEND/LOG 'P1' NLAO:

$ OPEN/READ IN REC.TMP

$ READ IN REC

$ REC_COUNT == F$INT(F$ELEMENT(5," ",REC)-"("

$ CLOSE IN
$ DELETE/NOCONFIRM/NOLOG REC.TMP;*

$ EXIT

i)

PROGRAM 2

$! REC2.COM - Jim Laing - 6/30/88
$! Invoke with P1-filename(s)

$! Exits with REC_COUNT equal to number of records in filename(s) specified

$ SET NOON

$ IF P1 .EQS. "" THEN GOTO ZIPPO

$ IF F$SEARCH(P1) .EQS. "" THEN GOTO ZIPPO
$ ASSIGN/USER REC.TMP SYS$OUTPUT

$ ASSIGN/USER NL: SYS$ERROR

$ SEARCH/NOOUTPUT/LOG 'P1' PHRASE THAT WOULD NEVER_BE FOUND
$ OPEN/READ IN REC.TMP

$ READ IN REC

$ REC_COUNT == F$INT(FSELEMENT(3," ",REC))
$ CLOSE IN

$ DELETE/NOCONFIRM/NOLOG REC.TMP;*

$ EXIT

$ ZIPPO:

$ REC_COUNT == -1

$ EXIT

CIRCLE 177 ON READER CARD

lines (see Program 2). I SEARCH/NOLOG
for some string that never will be found;
the SEARCH command with /LOG
qualifier gives you a record count. In a
few simple tests, I found this to be about
twice as fast as REC.COM. There’s a
significant reduction in direct I/Os, CPU
time and elapsed time. Of course, the
differences between Barkes’s REC.COM
and my REC2.COM are more pro-
nounced when you’re counting records
in a large file.

Jim Laing

Wilmington, Massachusetts

Kevin G. Barkes: The suggestions by Messts.
Pasquale and Laing will indeed increase the
efficiency of the procedure. Even though
SEARCH appears to be more CPU intensive
than a simple APPEND, it’s faster because it

only performs reads, and APPEND does both
reads and writes (to the null device). I forgot
about SEARCH’s record count ability,
violating my own rule to be proficient with
command qualifiers. I've been remanded to my
office with the DCL Dictionary and have
been properly humbled. [ ]

CORRECTION

In the article “Data Sharing In A
VMS/UNIX Environment” by Robert
W. Taylor, Ph.D. (July 1988), the cap-
tion for Screen 2 on page 41 was in-
correct. The correct caption is:
Screens from Census database run-
ning on a Sun workstation, using
Freeform from Dimension.

DEC PROFESSIONAL



Our front end helps protect
your back end.

Today’s users require sophisticated
interfaces for their applications.

Yet complex front ends are a real pain
to create, especially when the specs
change and your deadlines don’t.

But now JYACC introduces JAM™
a powerful
user inter-
face develop-
ment tool
that makes
it easier
than ever
to design

Sreely with JAM. and revise
your complex applications.

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

Use windows and colors

JAM works under the following operating systems

* UNIX® * VMS® « RMX™
+ MS-DOS®  « XENIX®  «VOS™
+ AOS/VS™

You’ll be amazed at how quickly
your applications spring to life with

JAM s interactive screen management

utility. You can use features like con-
text-sensitive help, shifting and scroll-
ing fields, a variety of visual attributes
and extensive data validations to
create exciting screens, windows and
menus—all without writing a single
line of code. JAM also lets you test
your prototypes at any time.

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

Introducing

JAM

JAM for more

JAM and our

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

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

Enhance applications with
context-sensitive help.

JAM from JYACC. It gets your

than a year.

front ends—and back ends—in great
shape. Call for more information about

800-458-3313

demo diskette.

JYACC FORMAKER™ JAM'’s screen

manager, 1s also available separately.

JYACC, Inc., 116 John Street

New York, NY 10038  212-267-7722

JYACC Application Manager. 7he Composer for Sophusticated Applications.
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Excellence in Systems & Application Design

MS-DOS, XENIX: Microsoft Corp.; UNIX: AT&T Bell Labs; AOS/VS: Data General Corp.; RMS: Intel Corp.; VMS: Digital Equipment Corp.; VOS: Stratus Corp.



MICROVAX Il UPGRADE

QUERY:

Bill Naddy (SIG 23/MESS 113): Does
anyone know whether DEC has any
plans to offer an upgrade package from
the MICROVAX II to the 3000 for a
reasonable price? We're CPU bound, and
I'd much rather upgrade the CPU than
the cluster.

REPLIES:

Jeff Corbett (SIG 23/MESS 114): It’s been
reported that the MICROVAX II to
MICROVAX III upgrade kit made an ac-
cidental, short-lived appearance on the
DEC Electronic Store without a price
listed. DEC probably will hold out on
an official announcement until it can sell
some 3600s and 6210s.

Why don’t you want to cluster? My
LAVC is great. I wish my 750 were a
3600, but who doesn’t?

Bill Naddy (SIG 23/MESS 115): Nothing
against clustering, but dollars are dollars,
and I'd rather have a raise than lots of
wonderful hardware. I didn’t know this
had shown up in the Electronic Store.
I know DEC will upgrade someday, but
even at $20,000, how many MICROVAX
II owners will sign up? I asked our
regional DEC manager and he declined
to comment. Has anyone else heard any
rumors?

Dr. R (SIG 23/MESS 119): Yes, Virginia,
there’s a forthcoming MICROVAX II-to-
CVAX upgrade package. It still may be
listed in the DEC Electronic Store, (800)
332-3366. Do a search on KA650, and
you’ll be rewarded with all the details
on this unannounced beauty.

LIBSSET__LOGICAL

QUERY:
Brian Desantis (SIG 46/MESS 235): This is
directed to Hunter Goatley but all who
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ARISTALK

How To Use ARIS

If you're a subscriber to DEC PROFES-
SIONAL, you can call up our VAX and
log into ARIS, our Automated Reader
Information Service. In ARIS, you can
download programs from this publica-
tion, communicate with our editors, re-
quest a change of address, find additional
information about advertisers, order
books and back issues, check the guide-
lines for submitting articles, take a peek
at our editorial calendar for the year and
communicate with other VAX users.

To log in, you’ll need your sub-
scription 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, and
dial (215) 542-9458. Baud rates: 300, 1200
or 2400.

Recent Changes

As a DEC PROFESSIONAL subscriber,
you can download any of the programs
marked with an ARIS symbol in DEC
PROFESSIONAL. VAX PROFESSIONAL
programs are available only to
subscribers of VAX PROFESSIONAL. For
subscription information, contact Karol
Hughes at (215) 542-7008.

XMODEM is available.
KERMIT is available.

SIG Identification

The SIG categories referenced in this
month’s ARIStalk are:
23 . ....MICROVAX

can help, please do. Regarding your
LOGIN program using symbols, logicals
and defined keys through MACRO pro-
grams, I'm finding them quite useful
and offer my thanks. I've been able to
make some minor modifications defin-
ing the keys and attributes but am hav-
ing trouble with logical names. Is there
a way to define them with attributes like
a DEFINE name translation/TRANS =
(TERM,CONCEALED)? The problem
seems only to be on the surface, but it’s
troublesome.

I use logicals for directory names.
If B is my directory DUAO:[BRIAN] and
A is DUB3:[TEST], a SET DEFAULT A:
should put me in DUB3:[TEST]. DIR af-
firms this, but a SHOW DEF lists
A:[BRIAN]. This is a problem in pro-
cedures that use FSENV(“DEFAULT”) to
save a directory specification and restore
it when finished.

REPLIES:

Hunter Goatley (SIG 46/MESS 238): The
RTL function LIB$SET__LOGICAL will
accept an item list and an attribute mask
so you can change the attributes of a
logical name. This routine is docu-
mented in the VAX/VMS Documentation
Set, Vol. 8B, Systems Routines. For ex-
amples of coding an item list in
MACRO, see Vol. 8D, System Services,
Logical Name Services.

I’ve never encountered the problem
you’re describing with A: and B:. Did
this happen when using the program?
They may be getting defined with the
attribute LNM$M__CONCEALED, which
indicates the logical name is an RMS
concealed device and won’t be translated
by DCL or the system services.

Brian Desantis (SIG 46/MESS 241):
Hunter, thank you. With a few of the
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This is a WORD-11 document, and this is how we
did it.
Set up newspaper columns format—

2 to 16 columns :10 sec
Type document and check spelling 3 min :15 sec

That’s it, WORD-11 —simple operations, impressive
speed, great results, and business documents that
have character!

Now you can experience a new level of word
processing simplicity with all VAX/VMS systems.

Transfer graphics :16 sec
Print document 1 min :00 sec
Total Time 4 min :41 sec

Call, or mail the attached coupon, and we’ll send
you more information about WORD-11.
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W()RD PROCESSIN

This 1s WORD-11

Simple to complex document production...Simple method to get there. TELL ME MORE
ABOUT WORD-11, with WYSIWYG, laser printer support, on-line spelling correction, thesaurus, medical &
legal dictionary options, wrapped columns on screen, automatic hyphenation, fully integrated graphics
option, PageMaker™ mterface optlon scientific equations, and list processmg
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logicals, I want to have both term and
concealed translations set. I don’t want
anything other than default character-
istics with the rest, as a DEFINE name
translation would give me.

Brian T. Carcich (SIG 46/MESS 272): This
has nothing to do with translation
characteristics of logical names, but it

may enhance your understanding of
what default means.

When you define a logical to be a
DEVICE:[DIRECTORY.SUBDIR], you
don’t need to add the colon to the SET
DEFAULT logical name command. I
think SET DEFAULT sees the colon and

interprets A: as a device that gets pre- .

W
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2.5 Gigabytes Unattended Backup

Digi-Data’s GIGASTORE™ provides 2.5 Gigabytes of data
storage on a single T-120 VHS video cartridge. That permits backup
of your largest disk drive on off-hours without an operator.

Utilizing true read-after-write coupled with very powerful error
correction, GIGASTORE gives you an unsurpassed error rate of
1 in 102 bits. In addition, you get a high speed search capability
not available in most 9-track drives.

GIGASTORE can be provided with an interface for DEC com-
puters, such as VAX and Micro Vax, for operation under VMS. It
is also available with an IBM PC interface, operating under

MS/DOS.

Call Digi-Data, an organization with a 25 year history of
manufacturing quality tape drives, at (301) 498-0200.

TMGIGASTORE is a trademark of Digi-Data Corporation

DIGI-DATA CORPORATION
' 8580 Dorsey Run Road h S
Jessup, MD 20794-9990
(:8:;]398-0200 oeo\)\“\%
Telex 87-580 WHTE
AT W

\ER

® ...First In Value

in Europe contact: Digi-Data Ltd.  Unit 4  Kings Grove * Maidenhead, Berkshire
England SL6 4DP * Telephone No. 0628 29555/6 * Telex 847720
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fixed onto your current default direc-
tory. When RMS (or whatever) gets
called via DIR, it translates the A (before
the colon) in your default, A:[BRIAN]
and finds A is DEV:[DIR]. It then drops
the extra directory and DEV:[DIR]:
[BRIAN] becomes DEV:[DIR]. I believe it
drops the extra directory because of the
way the $STRNLNM System Service in-
terprets colons.

If you start with your default as
DEV1:[DIR1] and logical A is
DEV2:[DIR2], then SET DEFAULT A:
replaces your current DEV1: with A:.
Therefore, your default is A:[DIRI],
which is translated DEV2:[DIR2]:[DIR1].

SHOW DEFAULT gives the A:[DIRI]
response with no warnings, but that’s
the way the DCL default works.
Remember that your default is a string
of characters in a certain syntax NODE::
DEV:[DIR.SUBDIR1.SUBDIR2.ETC], and
SET DEFAULT only checks the syntax
and doesn’t care if the default specified
really exists. SHOW DEFAULT used to be
the same way; however, since VMS 4.0,
it checks if the directory specified ex-
ists on the node and device and issues
a warning if it doesn’t.

CALYPSO SEQUEL

RUMOR:

Dr. R (SIG 37/MESS 628): As the once and
future Regent of Rumomongery, it’s my
solemn duty to inform ARIS users that
a Calypso sequel is in the offing. Called
Calypso/XCP, this prodigious processor
will be equipped with 60-nanosecond
CVAX II (RIGEL) chips, thus delivering
about 4 to 16 VAX Units of Processing
(VUPS) to power-hungry system
managers. Delivery date is unknown but
could be affected by the recent Silverlake
announcement. Details forthcoming
when available.

REPLY:

Robert G. Schaffrath (SIG 37/MESS 631):
Although I don’t have any information
as exciting as a new CPU, there’s a new
Q-bus terminal controller called DHF11
that should see light sometime in the
near future. It’s a 32-port DEC-423
interface. =
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WHY BUY JUST A TERMINAL SERVER

WHEN YOU CAN HAVE A MAXserver.

There’s a big difference in VAX™ termi-
nal servers. Which is why it pays to
compare before you buy.

Just look at the chart below. The
MAXserver™ from Xyplex™ offers supe-
rior connectivity, with TCP/IP support
and integrated LAN/WAN capability.
The DECserver™ doesn't.

The MAXserver offers more through-
put. Up to 120 ports from one compact
unit. Hot-swap capability so you can
add cards without any downtime.
Redundant power supplies and multi-
ple network interfaces for non-stop
performance. All features you won't

Yet the MAXserver actually costs less!

The support of a
communications leader.
Xyplex specializes in VAX servers, and
has for years. So we can offer you
advantages that Digital simply can’t
match. It’s why we're now installed in
each of the top 15 VAX accounts around
the world.

And we back the MAXserver family
with full service and support. Each
MAXserver is covered by an unpre-
cedented three-year warranty that
includes all parts and labor. Digital
gives you one year.

find with the DECserver.
FEATURE DECserver MAXserver
TCP/IP Support No Yes
Integrated LAN/WAN No Yes
Hot-Swap Cards No Yes
Processing Power 1 MIPS 15 MIPS
Redundant Power Supply No Yes
Warranty 1 Year 3 Years

Copyright © 1988. All rights reserved. Xyplex, Inc. Xyplex and MAXserver are trademarks of Xyplex, Inc.
VAX, DECserver, and VMS are trademarks of Digital Equipment Corporation.
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Free Report and Case
History File.
We've prepared a
Case History File
that will let you
read first-hand
what actual
users have to

say about our
product. We'll
also send

you a 12-page
in-depth report com-
paring the DECserver and the
MAXserver.

Shouldn’t you compare before
you buy? Call or write today for
your free report and Case History
File. Once you know the facts,
you won't settle for just any termi-
nal server.

Call 1-800-338-5316

Xyplex,Inc.

100 Domino Drive
Concord,MA 01742

XYPLEX
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Facit Printers Designed For VAXs
B-Line Emulates LA75

I ndisputably, the oldest
company in the DEC in-
dustry is Facit Inc. of Merri-
mack, New Hampshire. Ac-
cording to George Bause-
wein, director of marketing
communications, the com-
pany evolved from a copper
mining venture that started
circa 1413.

By the Industrial
Revolution, Facit had
become high tech. Since the
1800s, it has produced office
machines. In the early 1960s,
Facit entered the computer
peripherals market and has
manufactured printers since
the early 1970s.

Usually associated with
printers and other peripher-
als for the IBM PC, Facit
recently introduced a family
of three near-letter-quality
dot-matrix printers for
VAXs.

The B3100DE, B3150DE
and B3350DE emulate the
DEC LA75 printer command
set and the IBM Proprinter.
Thus, they can be used with
either VAXs or PCs.

Two Hitachi micropro-
cessors are on-board each
printer. One is for paper
handling and one is for user-
selectable software.

The printers are in-
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tended to be used in straight-
forward printing applica-
tions but are well-suited for
assembly lines. Four possible
paper paths make the print-
ers amenable to various
paper types, forms and
labels. The printers can be
fed from below or above.
Paper with multiforms can
be tractored through, but a
standby mode allows single
sheets to be pulled through
without dismantling the
forms.

This function is directed

Control panels on Facit’s B-line printers let

WAICH

from a keypad panel located
on top of the printers. Pitch
and letter-quality functions
also can be set from the
keypad.

Speeds of 250 cps are at-
tainable in draft mode on the
3100 and 3150. The 3350, with
its 18-wire print head, is
better-suited for word pro-
cessing, as it provides
higher-quality characters and
print speeds of 100 cps. The
3150 and 3350 offer a 136-
column mode (15%-inch
carriage) for spreadsheets
and other wide-sheet ap-
plications.

Facit also is expected to
release a 24-wire print head

users select print quality, font pitch and decibel level.

to accommodate
characters.

The printers run at
about 55 dB, but a noise key
limits the print heads to 50
dB while reducing speeds
slightly. The print buffers are
capable of printing four
copies.

Font cards can be
plugged into a small font
drive located on top of the
printers. There are more than
20 font cards available, all of
which are compatible with
other Facit printers. Three
fonts are located on the chips
as well, so fonts can be
selected without using font
cards.

Three types of ribbon
cartridges are available:
black, long-life black and
four color. The four-color
ribbon can produce seven
colors.

The oprinters also
emulate the LA50 and LA210.
Centronics parallel and
RS-232 ports are provided.

The printers will be
distributed in the U.S.
through Facit’s network of
OEMs and resellers. The
B3100DE is priced at $745, the
B3150DE at $1,015 and the
B3350DE at $1,165.

For further information,
contact Facit Inc.,, 9 Ex-
ecutive Park Dr., Merrimack,
NH 03054; (603) 424-8000.
Circle 576 on reader card
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A Real Work of Art Unveiled

RealWorld's Quality Accounting Software for VAX"

RealWorld Corporation is
a leading developer of ac-
counting software. Our
products have been refined
and enhanced since 1974 and
are used in over 200,000 in-
stallations worldwide. This
proven, reliable software is
now available for the DEC™
VMS™ environment.

The RealWorld® Account-
ing System is a line of elev-
en fully integrated, multi-
user packages covering a
broad range of accounting
and business functions.
These modules include:
General Ledger; Accounts
Receivable; Accounts Pay-
able; Payroll; Inventory
Control; Order Entryl/
Billing; Professional Invoic-
ing; Purchase Order; Sales
Analysis; Check Reconcilia-
tion; and Job Cost.

The flexible modular de-
sign of RealWorld software
lets a business start by automating one or two of the
accounting functions and expand the system as its needs and
capabilities grow. Resellers also profit from this through
future sales to satisfied customers.

A consistent user interface throughout all modules, along
with excellent documentation, add to the ease of learning and

use of RealWorld software.

Our well written, easily
modified COBOL source
code allows the customizing
of applications and develop-
ment of vertical market
products.

Many Value Added Re-
sellers have found Real-
World's powerful software
to be a solid base on which
to build profitable vertical
market applications. In
fact, RealWorld consistently
ranks in the top 10 software
publishers resold by VARs.

We don't impose quotas
or minimum order quanti-
ties on our resellers -- but
choose simply to provide
them with quality products,
excellent margins and pro-
fessional technical support.

If you appreciate the fine
art of quality accounting
software -- for yourself, or as a reseller -- discover RealWorld
on the VAX.

We are unveiling RealWorld VAX software at special intro-
ductory prices, but they won't last long. Call 800-255-
1115 now for details. Users will be directed to a qualified
RealWorld reseller in their area.

Return this coupon for a free 64 page product brochure or call 800-

255-1115 (in New Hampshire call 603-224-2200).

Name
—_— ™ Company
. Address
RealWorld Corporation City State Zip
282 Loudon Road, P.O. Box 2051 Phone ( )

Concord NH 03302-2051 . 0 0
800-255-1115 or 603-224-2200 I am a: User DEC Reseller Consultant DP88
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RealWorld is a registered trademark of RealWorld Corporation. DEC, VAX and VMS are trademarks of Digital Equipment Corporation.



TransLAN' Distributed Load Sharing o

los Angeles

Distributed Load Sharing (DLS) eliminates the inability
of bridged networks to contain active loops.

Vitalink’s Remote Bridge
Boosts 802 Wide Area Network

TransLAN 350 Combines
Bridge And Router Functions

hile its benefits within

buildings or depart-
ments are significant, a local
area network (LAN) is just
one step in the overall net-
working of islands of auto-
mation. The key is to link
networked islands of auto-
mation efficiently and
economically into wide area
networks (WANS).

Vitalink Communica-
tions Corporation of Fre-
mont, California, offers a
standards-based transparent
WAN. The company has
developed a network archi-
tecture based on Ethernet
and IEEE 802 standards that
allows computers and
devices from many vendors
sharing a common backbone
to communicate over long
distances. The network ar-
chitecture provides a com-
mon pathway through
which data from multiven-
dor equipment can travel at
high speeds and take advan-
tage of multiple paths and
parallel links.

The 802 WAN is capable
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of concurrently handling
high-speed and low-speed
data transfers and dy-
namically forwarding frames
to a variety of locations. Fur-
ther, because of its flexibil-
ity and open architecture, the
802 WAN is likely to be com-
patible with future equip-
ment procurements. It
operates with data framed
according to networking
standards developed by IEEE.

The 802 WAN is built
with equipment that per-
forms a number of functions,
including the transparent ex-
tension of a LAN to a distant
LAN, the conversion of in-
compatible data to a format
that can be carried by the
LAN, and the managing and
analyzing of the operation of
both the LAN and WAN.

A cornerstone of the
WAN is the TRANSLAN
bridge. It transparently con-
nects two or more Ethernet
or 8023 LANs to form a
WAN. TRANSLAN simplifies

the operation of a WAN by
automatically learning its
relative location in the net-
work and forwarding data to
its destination. The network
user sees all interconnected
LANS as a single TAN
Therefore, all the connected
devices appear to be local.
The user is able to use the
same commands to connect
to both local and remote
devices.

The TRANSLAN 350,
with Distributed Load Shar-
ing (DLS), is a fourth genera-
tion of the TRANSLAN fam-
ily of remote bridges. It uses
multiple Motorola 68020
processors and has a
5,000-frame-per-second for-
warding rate.

The TRANSLAN 350 can
connect directly to two T1
links (1544 megabits/sec.),
multiple parallel circuits or
alternate routes between
sites. Each TRANSLAN sup-
ports from one to eight V35,
RS-449 or RS-232 ports. DLS
combines the path-control
functions of a router with the
protocol transparency of a
data-link-layer bridge.

Another member of the
TRANSLAN family is the
TRANSLAN III bridge with
DLS. The TRANSLAN III pro-
vides the networking fea-
tures and capabilities of the
TRANSLAN 350, but at lower
agprepate hink  speed
TRANSLAN Il is used to
connect sites that require up
to eight links at speeds of
9600 bps to 64 Kbps, or one
T1 link.

Randy Fardal, Vitalink’s
director of product market-
ing, states, ‘“The TRANSLAN
350 enables customers to use
all the bandwidth available in
their network and have auto-
matic rerouting of informa-

tion if a path fails. Because
TRANSLAN bridges are
transparent to higher-level
protocols, they provide
seamless connectivity for
various types of devices in a
way that’s much faster and
less complex than com-
parable routers.”’

The DLS capability ex-
tends the Spanning Tree Pro-
tocol (STP) and allows vir-
tually all links to carry pro-
duction traffic. STP provides
TRANSLAN and Digital
bridges with the ability to
identify loops in a network,
calculate path capacities and
then place the lowest-
capacity links in a backup
state. By determining these
variables, STP can configure
the most efficient network
topology automatically.

The 802 WAN now can
be designed with alternate
paths between locations,
automatic, dynamic alternate
routing, and no single points
of failure. The result is a
more flexible, reliable and
robust WAN.

The TRANSLAN 350
provides other advanced
capabilities, including direct
DS1-circuit support; the
ability to identify all links,
bridges and data rates used
by a frame in moving from
its source to its destination
address; and an encryption
device resync function.

The TRANSLAN III lists
for 812750 and the
TRANSLAN 350 for $18500,
including software.

For more details, contact
Vitalink Communications
Corp., 6607 Kaiser Dr., Fre-
mont, CA 94555; (415)
794-1100 or (800) 443-5740.
Circle 403 on reader card
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This freehand drawing
was created using DRAW's
tablet mode.

This airport terminal layout illustrates the
placement of user-defined symbols with
object-snapping.

Grid-snapping
was used to create this
map of the London subway system. s e T

| Heartrate Levels

It's Like Having MacDraw" on Your VAX

DRAW: The Precision Visuals Drawing System”

A drawing environment for your VAX with fea-
tures you’d expect from MacDraw? That and
more. Precision Visuals’ DRAW delivers a de-
vice-independent system built for all levels of
users to quickly create color
illustrations interactively.

Because DRAW offers you
your choice of menu, com-
mand, or tablet driven inter-
faces, the system is easy to
learn which makes training a
snap. Engineers, scientists,
project managers, researchers,
technical writers and graphic
artists can use DRAW to
make their plans, proposals, i
and presentations come to
life with publication-quali-

brary with your own custom symbols for every
day use.

With DRAW you can export picture metafiles
to other CGM—compatible sys-
tems so you can incorporate
line drawings with charts or
any other graphics. You can
also use DRAW to route im-
ages though POSTSCRIPT,
HPGL, and other publishing
formats to merge illustrations
with text output.

DRAW provides user control
over every attribute with a
e . feature set that includes

color table support,
g layering, mirroring,

ty artwork.

To make your illustration creation even easier,
DRAW has a symbol library with more than
400 elements — from geographical boundaries
and icons for computer equipment to circuits
and logic symbols. You can easily add to this Li-

3D extruding, variable
line width, 48 hatch pattemns and publication —
quality text fonts. And because DRAW oper-
ates on all VAX/ VMS systems with Tektronix
graphics or VT-240, VT-340 terminals and all
popular hardcopy devices you are not tied to the
hardware.

CIRCLE 148 ON READER CARD

To qualify for a free evaluation copy and to
receive complete technical information, call
Chris Logan at 303/530-9000.

1 PrecisionVisuals®

Precision Visuals, Inc.

6260 Lookout Road

Boulder, Colorado 80301 USA
Phone: 303/530-9000

Fax: 303/530-9329

Telex: (RCA) 296428

PVI Precision Visuals Inter | GmbH
West Germany

Phone: 49-69/6 66 65 97
Fax: 49-69/6 66 67 38

Telex: 176 997 150

Precision Visuals International Ltd.
United Kingdom
Phone: (0895) 35131
Fax: (0895) 72299

Telex: 51826715

MacDraw; PostScriT; VAXIVMS, VT-240, VT-340; and DRAW
are trademarks of Claris, Corp.; Adobe Systems, Inc.; Digital
Equipment Corporation; and Precison Visuals, Inc., respectively



MegaCard MP and MegaRAM VX
Provide Relief For Slipped Disks

System Industries’ Disk Emulators
Combine Disk Storage And High-Speed Access

f slow disk access or an
environment hostile to
delicate disk drive systems
are problems at your site, the
MegaCard MP and Mega-
RAM VX solid-state disk
emulators from System In-
dustries of Milpitas, Califor-
nia, may be for you.
MegaCard MP and
MegaRAM VX emulate
Digital’s RA8X series disk
drives using MSCP protocols.
The CPU looks at the prod-
ucts as if they are under the
control of a UDA50 or KDA50
disk controller, depending
on whether they are installed
on a UNIBUS or Q-bus.
Various configurations
of each product allow for
memory capacities ranging
from 8 MB to 512 MB, de-
pending on whether 256K
DRAMS or one-megabit
chips are used. MegaCard
MPs plug directly into your
system’s backplane. Mega-
RAM VX is a rack-mounted
system allowing for larger
configurations to be installed
using fewer backplane slots.
No moving parts mean
low access times and high-
speed data transfers. The Q-
bus port supports data
transfer rates of up to 33
MB/sec. and the UNIBUS
port supports a 1.8 MB/sec.
data rate. Maximum access
time is 80 microseconds.
When yvou add
MegaRAM [MegaRAM VX or
MegaCard MP] to your
system, you are buying per-
formance,’ remarks Charles
Donchess, national product
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line manager at System
Industries.

“Specific performance
gains are applications depen-
dent, but MegaRAM will
provide 10 times more I/Os
per second than a rotating
disk. Users running I/O-
intensive applications, such
as CAD, CIM, process con-
trol, MRP and online transac-
tion processing, have been
able to shorten program run
times, add more users and
extend the life of their
CPUs”

MegaRAM VX and
MegaCard MP are software
compatible with the disk
drives they emulate. No soft-
ware or driver changes are

necessary. You can run stan-
dard disk diagnostics

to verify system

operation.

Due to their solid-state
construction and lack of
moving parts, both units
should prove extremely reli-
able when compared with
their rotating counterparts.
An operational and mainten-
ance display makes trouble-
shooting and maintenance
easy. Error detection and
correction can be performed
on a bit or word level.

Battery backup provides
a means of protecting your
data from power losses. An
optional battery pack can be
purchased to support 128 MB
for 30 minutes. Extra battery
units can be purchased to ex-
tend support time for hours
and even days.

A Winchester disk
holding 128 MB of data is an
available backup option.
Data can be backed up
manually or an automatic
backup can be set to occur in
the event of a power failure.
A unique battery backup fea-

ture is included with the

The MegaRAM VX combines the speed of
memory access with the storage and
functionality of conventional disk drives.

disk unit to keep your data
intact until the backup is
complete. Data is verified
automatically before power
is removed from the unit. An
automatic data restore func-
tion is available that will
reload the data from disk. In-
cluded with each backup
package are all controlling
electronics and a battery
pack.

High-speed data trans-
fers are possible with the
High-Speed Interface. This
option provides a direct
memory access port allow-
ing data transfers to and from
the MegaCard MP or
MegaRAM VX at rates of up
to 12 MB/sec. Addresses may
be specified in Random Ac-
cess or Block Access modes.

A Multi-Port option
lets you configure the Mega-
Card MP and MegaRAM VX
with up to four controller
boards made up of any com-
bination of Q-bus, UNIBUS
and High-Speed Interface
boards. Thus, up to four
separate processors and
high-speed devices can be
interfaced with the units.
The internal memory inter-
face bus has a 16 MB/sec.
bandwidth, allowing it to
support the Q-bus, UNIBUS
and the High-Speed
Interface.

Fluctuations in memory
pricing make it difficult to
determine exact prices for the
MegaCard MP and Mega-
RAM VX. Current pricing is
$500 per MB, depending on
configuration.

For more information,
contact System Industries,
560 Cottonwood Drive,
Milpitas, CA 95035; (408)
432-1212.

Circle 497 on reader card
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Honey High Speed Backup : B %timizer |
Diet Orange Disk Optimizer ‘ 0

Vanilla VAX Accelerator

and quench your VAXes’ thirst for high
periormance with deliciously productive
software flavors:

Resnurfc ol S 2 0 ,
i Know-it-All Raspberry Report Writer
Rootbeer Resource Accounting

CIRCLE 249 ON READER CARD | v Cherry Capacity Planning

Only RAXCO’s total VAX/VMS® system management solution— the economical RABBIT PAK
DEAL — gives you more software choices at less cost. This winning combination has made
RAXCO the largest, fastest growing DEC computer utility software company on the globe.
To learn more about RABBIT PAKS and what it can do for you, contact:

VAXIVMS are regi ks of Digital i Co.
RAXCO, INC. USA RAXCO, INC. RAXCO RAXCO RAXCO
2440 Research Bivd. CANADA UNITED KINGDOM NORWAY DENMARK
Rockville, MD 20850 519.371.5020 44.533.866.613 47.268-02.42 451.19-33-44
301:230:2620 RAXCO INTERNATIONAL RAXCO RAXCO HEAD-ON COMPUTER
RANCO, INC. THE NETHERLANDS FRANCE AUSTRALIA SYSTEMS LTD. .
CALIFORNIA 31.35.62444 33-34-774384 61-3-470-6739 ISRAEL R AX CiO
714.253.4667 RAXCO INTERNATIONAL RAXCO RAXCO SHO SHIN CORPORATION RABBIT
SINGAPORE SWEDEN FINLAND JAPAN SOFTWARE
65-445.2273 46-8-33.96-00 358.41.620766 S :
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The three-schema model for Supra RDBMS. Programs, 4GLs
and user queries interact with the external layer.

CinterAct Features Revisions
To Cincom’s RDBMS

Supra Supplants Ultra

t CinterAct, a conference

for Cincom Systems
Inc’’s software users, Cincom
released several upgrades of
and revisions to The Infor-
mation System/Extended
Architecture (TIS/XA), the
framework that integrates its
software products. TIS/XA
bridges Cincom’s VAX and
IBM systems and unifies all
Cincom packages into one
software architecture and
one set of standards.

Held in Cincinnati,
CinterAct coincided with
Cincinnati’s bicentennial,
which featured, among other
events, the inaugural flight of
a British Airways Concorde
from London.

For DEC users, the most
significant event was the
release of Supra for VAXs.
Supra is Cincom’s critically
acclaimed RDBMS for large
manufacturing applications
on IBM mainframes.

Supra for the VAX will
replace Cincom’s Ultra in-
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teractive database system,
but the company says it has
provided an easy upgrade
path for Ultra users. The
migration should take only
two hours, depending on the
size and complexity of the
database, explains Tom
Mel ean, Cincom’s vice
president of marketing. Jo
Anne Heck, a senior section
manager at McDonnell
Douglas Corporation of St.
Louis, reports that her com-
pany’s changeover from
Ultra 1.5 to Supra “will be an
easy migration.”

The VAX version is in-
tended to interoperate closely
with the IBM version. Ac-
cording to Heck, applica-
tions designed using VAX
Supra “‘could run unaltered
on the IBM version of
Supra.”

Supra 1.0 was bench-
marked at 24.39 transactions
per second on a VAX 6230

with VMS 50 running the
DebitCredit test at DEC’s
Digital Benchmark Center.
Cincom, based in Cincin-
nati, is a participant in DEC’s
Cooperative Marketing Pro-
gram (CMP).

Supra comprises a
three-level architecture that
insulates applications from
the underlying structure of
the database (see Figure).
The external layer defines
how users see the data and
screens. The conceptual layer
is the structure of the cor-
poration’s database. The
lowest, internal layer
specifies physical definition
of the data.

The primary compon-
ents of Supra include:

1. A directory that provides
a central organizational
database and defines the
three schema and their rela-
tionships. This insulates user
requests from physical re-
quirements that specify the
RDBMS.

2. A Relational Duta
Manager (RDM) and a new
Physical Data Manager
(PDM). The RDM has a data
manipulation language that
allows users transparent ac-
cess to data. It can be used
with, among others,
COBOL, BASIC and FOR-
TRAN, or with MANTIS,
Cincom’s 4GL application
development language. The
PDM works behind the
scenes to manage physical
files of stored data, the con-
ceptual layer. Among its
other system management
functions, the PDM permits
the central database to be ac-
cessed from any node on a
DECNET.

3 A relational query
language, SPECTRA, which
lets non-technical users
create applications. This ties

IBM machines and VAXs
together.

4. A set of utilities for both
programmers and adminis-
trators. These maintain files
in the central directory and
in the PDM, and define and
test relational views of data
before they are implemented.

Throughout, compati-
bility and procedures similar
to Cincom’s Supra for the
IBM mainframe environment
are maintained.

The size of a single copy
of Supra varies according to
CPU size. Prices range from
$47.250 for the 8250 to
$220,500 for an 8978 cluster.

In other product-line
moves, Cincom released an
optional add-on module,
Repetitive Manufacturing
Control (RMC), for its
manufacturing management
information system, Con-
trol. Now in Release 6.2,
Control comprises two in-
tegrated systems: Control:
Manufacturing and Control:
Financial.

Cincom also announced
a CASE technology agree-
ment with Index Technology
Corporation of Cambridge,
Massachusetts; D. Appleton
Company (DACOM) of
Manhattan Beach, Califor-
nia; and Aion Corporation
of Palo Alto, California. The
CASE alliance combines
MANTIS with CASE tools
from the other developers.
MANTIS is also transportable
between VAXs and IBMs.

For further information,
contact Cincom Systems
Inc.,, 2300 Montana Ave.,
Cincinnati, OH 45211-3899;
(513) 662-2300.

Circle 431 on reader card
—Evan Birkhead
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Not just
another
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$995 Colleague Portable Terminal includes:

$1295 Colleague PLUS also includes:

M 20 Auto Connect/Auto Dial Channels M Full-Featured \nternal Word Processor
M 20 Programmable Function Keys per channel B Data Capture/Send/Screen-Snap
W Full 25 Line x 80 Column Supertwist Display M Session Record/Playback
M Internal 300/1200 bps Auto Answer/Auto Dial Modem M Print to Serial or Paralle\ Port
with Security Callback Modem compatibility M 65K of Non-volatile RAM Storage

B 75019.2K bps RS-232 Port & Parallel Printer Port
B nternal 10-Hour Rechargeable Battery with Recharger
W VT-52/100/220 7-Bi/220 8-Bit Emulation
B full-Size/Full-Travel Keyboard
B Compact — 7.51bs.; 13" x 10" x 2%"
B Shock Resistant/High-Impact Plastic Case

Random

Also Available:

B External Numeric/Application Keypad
B \nk Jet Printer

B Carrying Cases
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The CoPro is the result of a joint effort between MDB
and Lockheed Aeronautical Systems Company.

Cooperation Produces CoPro
MDB Systems And Lockheed Join Forces

f your MICROVAX II or

older LSI-11-based system
is suffering from the blahs,
the MLSI-CP11 CoPro co-
processor might be your
ticket.

MDB  Systems of
Orange, California, ‘“‘co-
processed” with Lockheed
Aeronautical Systems Com-
pany, Ontario, California, to
produce the Q-bus/UNIBUS-
based coprocessor. MDB did
the design work and builds
the board, while Lockheed
furnishes system support and
software.

The unit is treated as a
peripheral device on the bus.
Up to eight CoPros can be
installed on a single bus. An
average of 1 mip increase in
performance can be expected
for each CoPro installed.

The CoPro uses DEC’s
18 MHz DCJ11 chip, which
supports 22-bit addressing
and the PDP-11/70 instruction
set. An FPJ11 floating point
accelerator permits floating
point operations in excess of
220K FLOPS, bringing the
CoPro’s performance up to
the level of a PDP-11/70 with
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a floating point accelerator
option.

There’'s 512 KB of
private, dynamic fast RAM
on-board. An additional 3.5
MB of memory can be ac-
cessed through a Global
Memory Window mapped
onto the host’s memory.
Each CoPro can access host
common memory through
separate or shared memory
windows. Individual CoPros
can isolate memory from the
host, forcing all data to be
transferred to main memory
before the host can access it,
providing data security for
sensitive applications.

Users can be logged
onto separate CoPros shar-
ing the same host and not
be aware of each other’s
presence.

Two 32K x 8-bit
EPROMS are available for
user-defined applications, as
well as containing initial
program load code and on-
board diagnostics. Access
time for the EPROMS is less
than 350 nanoseconds.

Data transfers and status
information are accom-

plished via two 16-bit dual
ported registers. Dual Direct
Memory Access (DMA)
channels provide full duplex
DMA between the Q-bus and
the CoPro’s internal bus. The
CoPro is configured to han-
dle read and write operations
concurrently.

External devices can in-
terface directly to the
CoPro’s processor bus,
although they can’t directly
interface to the host’s Q-bus.
Devices can take advantage
of the CoPro’s DMA access
to its memory or to the pro-
gram [/O and interrupt
features that interface with
the DCJ11 processor. One
device supported by the
CoPro’s external bus is a
four-channel expansion
module sporting full duplex
and DMA capabilities, as well
as an 8036 Communications
/O component. Use of these
daughterboards in conjunc-
tion with the CoPro effec-
tively provides a powerful
front-end communications
processor.

An RS-232 serial port
supporting baud rates be-
tween 300 bps and 38.4K bps
is included. It’s used to con-
nect a console terminal.

The CoPro is a Q-bus
device that can be used on
UNIBUS systems using MDB
adapter modules.

Due to bus structure
differences between the
18-bit UNIBUS and 22-bit Q-
bus, only the lower 256 KB of
memory can be addressed
across the bus.

According to Stan
Margulis, MDB’s vice presi-
dent, “The significance of
the CoPro lies not so much
in its exploitation of state-of-
the-art hardware technology,
but in its unique provision

for life extension of, and even
more unique, the combina-
tion of existing DEC
operating systems and user
investment therein.”’

Dave Ayres of Lockheed
Aeronautical Systems adds,
‘“Established PDP-11 and
MICROVAX II system ap-
plications will be able to
reach MULTIMIP and
M/FLOP performance by
simply adding modules —
built with off-the-shelf tech-
nology with processor ar-
chitecture and operating
software identical, not just
compatible, to the host — at
a fraction of the cost of a new
supercomputer solution.”

Loaders and drivers to
control interprocessor com-
munications are supplied by
Lockheed. DEC’s QIO inter-
face is used to allow cus-
tomer applications to access
global memory. Although
the CoPro currently runs
RSX-11-S, the host machine
can run RSX-11-M, RSX-11-M +,
RSX-11-S, MICRORSX or
VMS. An RT-11 version of the
CoPro will be available in
the future.

A single CoPro module
lists for $7,500. A software
toolkit and documentation
with a limited authorization
to copy lists for $1,500. A
$2,000 license to use the
CoPro with a DEC operating
system is required for each
CoPro purchased.

For further information,
contact MDB Systems Inc.,
1110 West Taft Ave., Orange,
CA 92665; (714) 998-6900.
Circle 578 on reader card

Lockheed Aeronautical
Systems Co., 1800 Airport
Dr., Ontario, CA 91761-
0033; (714) 395-2411.
Circle 579 on reader card

—David B. Miller
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- 1heQED11/%0 can address 4 Mbytes of memory N L wideonsiteservice
~ andcomes standard v K cache, soitsJ- ‘ ~ (overnight replacement
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Pericom’s MX7000 Series
Carves New Emulation Niche

PC-Based Graphics Workstations
Feature Tektronix, ReGIS Emulations

A number of applications
using emulations under
MS-DOS convert PCs into
terminals. These packages
use PC communications
devices to connect with the
host and display graphical
output on EGA or VGA
adapters or other video
display cards with appropri-
ate device drivers. They pro-
vide a cost-effective solution
for applications where over-
all functionality isn’t of
prime importance.

But many emulations,
like the popular Tektronix
42xx, can’t operate efficiently
under these conditions. In
addition, certain graphics
users may have to overlay
alphanumeric text on the
graphics plane, potentially
raising costs or reducing the
number of available colors.
Alpha users may suffer from
slow scroll speeds.

Available in either 286
(MX7286) or 386 (MX7386)
processor-emulating ver-
sions, the MX7000 Series
workstations from Pericom
Inc. of Torrance, California,
provide standalone PC as
well as graphics terminal
emulation. Users can switch
between terminal emulation
and DOS applications by
toggling keys.

The MX7000s emulate
DEC’s VT52 through VT340,
without multisessioning, and
ReGIS terminals. With ap-
propriate software drivers,
they support AutoCAD and
other PC design packages.
The VAX CPU sees the
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workstation as a terminal, a
logical application.

Tektronix 42xx emula-
tion also is on-board. “Even
DEC feels there is somewhat
of a market for Tek emula-
tion,” points out Bill Tickner
of Pericom PLC, Pericom’s
UK.-based parent company.

Pericom is targeting
sites where users need to ac-
cess central databases but re-
quire PC workstation
capabilities for functions
such as design or administra-
tion. The market focus
reportedly will be on the
petrochemical, aerospace,
pharmaceutical and financial
industries.

With the MX7386,
graphics and alphanumerics
hardware resides in the
system bus. There are two
cards. One is designed for
alphanumerics and graphics
enhancement logic.

The other is a 12-MHz
68000 workstation processor
with 1 MB of memory for
complex graphics functions.
The workstation card can
operate in parallel with the
PC processors to offload
graphics-intensive functions.
The MX7286 comes with
either an 8- or 12-MHz pro-
cessor and 1 MB of memory.

The MX terminal card
provides the user with four
graphics bit planes with a
resolution of 1024 x 768 and
four alphanumeric planes
capable of displaying 80 or

132 columns and 24, 32 or 48
lines of text. The graphics
and alpha planes use
dedicated logic aimed at
drawing graphical images
and displaying or scrolling
text.

Both  workstations
come with either a 15- or
19-inch high-resolution
color monitor, a 20- or
40-MB hard disk, a 3%- or
5%-inch floppy drive, serial
(19.2 Kbps RS-232) and
parallel (printer) ports, and a
custom-designed VT220/IBM
PC keyboard.

System expansion
possibilities include two
16-bit and one 8-bit option
on the 80286, and one of each
on the 80386. Other options

include higher-capacity hard
disks and modules that pro-
vide IBM coax or Ethernet
compatibility.

Pericom markets the
workstations through its na-
tional distribution network.
For OEMs, a board-only
configuration will be
available.

For more information,
contact Pericom Inc., 2219
205th St., Suite 103, Tor-
rance, CA 90501; (213)
618-9190.

Circle 575 on reader card

Pericom PLC, The
Priory Cosgrove Milton
Keynes MK19 7]JJ; (0908)
560022.

Circle 580 on reader card
—Evan Birkhead
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Pericom MX7000 Series workstations can function
as DEC- and Tek-compatible graphics terminals
or can operate in standalone mode.
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Face it. HereS what it takes
toimprove the view from your desk.

The 407HR color graphics terminal from GraphOn has what
it takes to improve the view from the desk of anyone doing
serious graphics on a VAX. Our formula: take the best qualities
of DEC and Tektronix, combine them, and then extend them
to new levels of usefulness. Here’s what you get:

More Detail. Our Tek 4207 emulation provides 1024 by 768
high resolution for more detail. ReGIS resolution of 800 by
500 matches the DEC VT'340.

Better Color. Both Tek and DEC modes have been extended
to 256 colors at one time from a palette of over 16 million.
Versatility. The 407HR integrates superior graphics with
flawless 132-column V1220 alphanumerics. And when you
switch between Tek and DEC modes, the 407HR automatically
resizes its display to give you the largest possible image, at the
correct aspect ratio.

Enhanced Ergonomics. The 407HR features the best CRT
in the business: a 14-inch Super Fine Pitch Trinitron. Its rich
contrast, sharp detail, and freedom from glare let you work
all day without tiring. And to kill flicker, the 407HR has a
minimum refresh rate of 60 Hz, noninterlaced.

Speed and Power. The 407HR teams the 68000
microprocessor with the 34010 graphics processor to give you
the speed and power you need to keep ahead of your most
demanding tasks.

Face it. You need to know about the 407HR. Call us today

for complete details and specifications, or to arrange for an
eye-opening demonstration of just what it takes to improve
the view from your desk. 1 (800) GRAPHON

CIRCLE 265 ON READER CARD

GraphOn Corporation  Copyright 1988, GraphOn Corporation
1980 Concourse Drive  GraphOn is  trademark of GraphOn Corp. DEC, VAX, VT, and ReGIS are

San Jose, CA 95131 trademarks of Digital Equipment Corp. Tek and Tektronix are trademarks of
Tektronix, Inc. Trinitron and Super Fine Pitch are trademarks of Sony Corp.

1-800-GRAPHON
408-435-8400

FAX: 408-433-1711
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«1 know it pays to have power protection.
But why should I pay for
more protection than I need?

You shouldn't, and you won't, with Power Protection Systems
from AT&T. Unlike most other
uninterruptible power sys-
tems, AT&T systems deliver
allthe power they're rated for,
so you don't have to pay for a

“cushion” you don't need.

The reason? A unique

AT&T Power Protection Systems

come nsiglephuct & ndi K mades - parallel processing design,
developed by AT&T Bell Laboratories, that incorporates an
innovative electronic by-pass feature, along with precision
microprocessor controls, and battery reserves to protect
against power fluctuations as well as complete blackouts.

AT&T's design offers another big advantage: it accom-
modates both linear and non-linear power loads, so you get
an “umbrella of protection” that covers your laser printers
and other peripherals as well as your computers.

To precisely meet your needs, AT&T offers a broad line
of models, ranging from single-phase 1 KVA for desktop and
small PBX applications, to 3, 5 or 10 KVA for floor-standing
minis and larger PBXS, to three-phase 10 and 20 KVA models.
Everything it takes to meet the requirements of virtually any
computer environment.

On top of all that, AT&T gives you a 12-month free parts
and labor warranty* backed by prompt, expert customer
service from more than 100 nationwide locations.

For more information, and the location of your nearest
distributor, call AT&T at 1 800 982-0030. In Canada, call
1800 445-5607. *Limited warranty detils on request. © 1985 ATST
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Software
Layering On VM

MINIMIZING CONNECTIONS between modules.

BY PHILIP A. NAECKER

SOFTWARE LAYERING is the logical exten-
sion of software modularization, which
is the isolating of specific software func-
tions in separate modules that can be
maintained independently. Software lay-
ering extends this by providing whole
classes of software functions (e.g., data-
base access) in a group of modules that
serve to insulate programs from changes
in underlying support structures.

In brief, software layering means
that any function performed by the
operating system can be performed from
within a user-written program; i.e., the
function is callable from a program.
Further, the function will continue to
work even when there are changes in the
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systems and data structures underlying
the function.

Software layering, which is used
extensively in DEC’s VMS operating
system, has contributed greatly to the
success of VMS. However, many com-
plain that VMS isn’t layered sufficiently.
There are functions that can be per-
formed by components of VMS that
can’t be performed by a user program.
The inadequate layering of VMS may be
one reason the release of VMS version
50 was delayed.

Layering Basics
The basic idea of software layering is
simple. Instead of constructing software

from a series of interlocking modules,
you build it from a series of indepen-
dent layers in which each layer performs
an entire function. Software layering
strives to minimize the connections or
interfaces between modules, and thereby
minimize interdependencies.

Consider a traditional building-
block approach to constructing a soft-
ware application in a personnel depart-
ment. If a function is to be used in more
than one routine in the application, it’s
generally modularized or placed in a
separate callable subroutine. For exam-
ple, a function to look up an employee’s
name through an employee’s number
might be placed in a routine called

DEC PROFESSIONAL
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PER__NAME__FROM__NUMBER. This
routine then can be used anywhere the
employee’s name is needed.

But modularization has a number
of weaknesses. First, a routine like
PER_NAME__FROM__NUMBER prob—
ably isn’t used in isolation. There are
likely to be routines to obtain other in-
formation about an employee, and there
also may be routines to open and close
the personnel database that contains the
information.

The number of routines exacerbates
the next problem: What do you do
when PER_NAME__FROM__NUMBER
needs to change? If it has been used in
hundreds of modules or in dozens of ap-
plications, changing the routine can be
difficult and time consuming, because so
many applications must be relinked.
This is true when any personnel routine
must be changed. Because many per-
sonnel routines use other personnel
routines, a change in one is likely to
necessitate the relinking of every ap-
plication that uses it.

Layered software behaves differ-
ently. A change to a module beneath the
interface is transparent to any program
using that module. On VMS, this is ac-

complished through shareable images
linked dynamically at run time. Thus, a
change in PER_NAME_FROM__
NUMBER automatically is
available to every program that uses it
the next time the program is run. It also
ensures that interdependent modules,
such as PER_NAME__FROM__NUMBER
and PER_NUMBER__FROM__NAME,
are changed simultaneously. Dynamic
linking serves to protect the calling pro-
gram from changes in the underlying

made

modules.

Just as calling programs must be
protected from changes in the sub-
routines, the subroutines must be free
to change without being restricted by
the stability requirements of applica-
tions. Dynamic linking provides the
means to change the underlying sub-
routine as long as the interface isn’t
changed; the CALL statement in the call-
ing program can’t change without pro-
grammer intervention. Dynamic linking
also means that we can change the
subroutine whenever needed. For exam-
ple, say we discover a way to improve
performance in our PER_NUMBER _
FROM__NAME routine. Every applica-
tion that uses this routine will benefit

from the improved performance.

But not all features of layered soft-
ware are embodied in dynamic linking.
Suppose a programmer needs more
functionality (e.g., wildcard lookup
capability) than is provided in PER__
NUMBER_FROM__NAME. In a non-
layered environment, he probably
would get the record definition for the
file, open the file, and read it. Then, if
the developer of the original PER__
NAME_FROM__NUMBER wants to
change the file layout (or move the
employee name to a different file or rela-
tion in a database), the new routine
would break. “Tough luck,” you say.

Unfortunately, shortcuts like this
seem to crop up in programs for the
company president, so it’s not always
easy to say ‘“Tough luck”” And often, by
the time it’s discovered that the routine
cheats and uses the file directly, it has
been incorporated into other programs.

On the other hand, if we force the
programmer to submit a request for a
new routine, for example PER__
NUMBER_FROM__WILDCARD, and the
routine is developed by those responsi-
ble for the entire personnel data access
system, the request might become lost

Layering diagram of VAX DATATRIEVE.

Typical software layering on VMS.

Figure 1

Figure 2.

User-Written
Program

Standard DATA-
TRIEVE

Network Access

DDMF

User Program

DATATRIEVE Shareable Image

DATATRIEVE Shareable Image

DSRI Layer of Rdb

User-Written Extensions

RDBMS Layer of Rdb

RMS
File System

DSRI Comp-
liant Products

DBMS

VMS Systems Services

VMS Operating System

Disk Class Drivers

Disk Port Drivers
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SOFTWARE LAYERING IS

important because it provides a technical

means that makes it relatively painless

to achieve the disciplined software

engineering approach.

in a sea of similar requests. One solu-
tion is to provide the programmer with
access to the internal routines used by
the shareable image to manipulate the
personnel data. The programmer
doesn’t benefit from the higher level of
abstraction provided by a routine like
PER_NUMBER_FROM__WILDCARD,
but at least he can build his routine in
a way that won’t break every time the
data is moved.

That leads to another attribute of
layered software. A layered software ar-
chitecture provides a mechanism to ac-
cess lower levels of functionality (lower
layers in the layering diagram) without
loss of support. As lower levels of func-
tionality are used, there’s less data
abstraction and more work to access the
information, but not necessarily any loss
of maintainability.

One great benefit of properly
layered software is that it’s inherently
extensible. In a layered software ar-
chitecture, the software engineer is free
to mix and match the layered product
with user-written code to achieve a
result. For example, on VMS you can
write a new system service that per-
forms privileged functions for non-
privileged users and have that function
available to all programs.

Using and developing layered soft-
ware is more a software engineering
discipline than it is a technology. It’s
always possible for a clever programmer
to circumvent a well-thought-out layer-
ing scheme and bypass the layers pro-
vided. Some programmers think it’s best
to reach the lowest levels of the system
and “twiddle the bits” directly.
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This may be good for them,
because it provides job security. Their
programs will break every time there’s
a change in the underlying software or
operating system. But for those who
make things work and keep them work-
ing, this approach is unsatisfactory.
Software layering is important because
it provides a technical means that makes
it relatively painless to achieve the
disciplined software engineering
approach.

Layering And VMS

On VMS, software layering is used both
in the operating system and in the
dependent software products. The
dependent products often are called
layered products because they layer on
top of the operating system.

In general, VMS provides good
capability for software layering. For ex-
ample, VMS-shareable images let a user
write highly maintainable software that
can be linked dynamically. And VMS
system services usually provide a
mechanism to get to many of the lowest
levels of operating system functionality
in a supportable and maintainable
fashion. For example, to perform a read
or write on a disk you can:

1. Use your favorite high-level
language’s run-time library (RTL) by us-
ing high-level language statements.

2. Make calls to RMS directly.

3. Use QIO’s to the disk ACP.

Although you lose some power of
abstraction as you work at increasingly
lower levels of granularity, each level is
sufficiently well defined so that you can
be assured your programs will continue

to work over time.

There are many good examples of
software layering on VMS, as well as
some important layered components
that are missing. Let’s look at a few of
these in a case-by-case fashion.

Language RTLs

The first layered products running on
VMS were the languages. On VMS, a
language is implemented in two parts:
a compiler that’s used only at compile
time, and an RTL that’s implemented as
a shareable image. The RTL bridges the
gap between the operating system and
a specific language and performs com-
monly used functions like formatting
and conversion, file access and text
string manipulation.

The RTL is developed and main-
tained by the language development
team at DEC but is distributed as part
of the operating system. The RTL
routines are accessed by calls from the
compiled code, and because the RTLs are
distributed as part of the operating
system, the compiler can be sure that
these routines will be available on
whatever system is running the
application.

The advantages of this approach are
substantial. If each of these common
functions is performed directly using
operating system instructions, both
compilations and the resulting compiled
modules are much longer, and run-time
and compiler performance are de-
creased. Furthermore, because changes
in the operating system are most likely
to impact a language in the area of utility
routines (especially file access), the
needed changes to the language support
routines can be delivered as an updated
RTL with the operating system update,
thus keeping the
synchronized.

PSM

The VAX Print Symbiont Modification
(PSM) routines provide an excellent ex-
ample of the potential complexity of
building layered access to operating
system software. The intent of PSM is to
provide users access to the VAX Print

two changes
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Performance 4000.
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Performance 4000 sup-
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Symbiont, so that they can make
changes in its function without writing
their own symbiont, which is a difficult
task.

For example, a site may need to put
a special flag page on every printout for

device. For example, there’s a terminal
class driver (TTDRIVER) that’s called by
most user programs to perform terminal
/0. The terminal class driver in turn
calls one of many port drivers, depend-
ing on whether the physical terminal is

VMS SOFTWARE LAYERING 1S

a powerful tool available to both

users and developers of VMS

software and layered products.

security purposes. PSM provides a way
to do this but still get the normal func-
tioning of the print symbiont for all
other functions, including /FORMS pro-
cessing, burst pages and restartable print
jobs.

But although PSM is layered (it can
be called by users and used to create a
new symbiont with custom features not
found in the standard VMS symbiont),
new symbionts created by PSM can’t be
layered themselves. This is a major
shortcoming. For example, many users
want the advantages of LAT-based
printers, which are supported by a sym-
biont that uses PSM, called LATSYM. But
LATSYM isn’t modifiable, so if you want
to create, say, your own flag page for a

printer that’s on the LAT, you’re out of
luck.

Drivers
A powerful VMS idea is that of layered
class and port drivers. A class driver is
a generic software construct that pro-
vides a general software interface to a
class of devices, such as disks or ter-
minals. The class driver is called by pro-
grams that want to interact with or ob-
tain information about a device.
The port driver is in turn called by
_ the class driver, in a layered fashion. The
port driver is hardware dependent and
knows about the physical communica-
tions medium to the device and about
the specific physical attributes of the
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on a DZ device, a DMF, the LAT and so
on. On the disk side, the disk class
driver (DUDRIVER) calls one or more
port drivers, such as the PADRIVER for
the'CL

Volume Shadowing

Not every layered product provides new
functionality directly to users. Some
layered products can be transparent to
users. VMS Volume Shadowing is an ex-
ample of a layered product that executes
at very low levels in the operating sys-
tem and is transparent to most users.
The Volume Shadowing layered product
is actually just a key that enables an im-
age already shipped with VMS. The im-
age is a device driver (the DSDRIVER)
that implements volume shadowing.
Because the DSDRIVER is simply
another disk class driver, there’s no ef-
fect on any other programs or layered
products.

Is It Layered Enough?

Many VMS utilities are callable and
therefore can be used in a layered appli-
cation. The SORT, CONVERT, TPU
Editor, Librarian and several other tools
are callable and can be layered under
applications.

Even so, many VMS watchers
believe there’s not nearly enough layer-
ing in VMS. They cite the following
points:

1. Many utilities still aren’t callable,

even in V5.0 of VMS. High on the list of
desired callable utilities are VMS MAIL
and BACKUP. Callable VMS MAIL would
provide a mechanism for applications to
conveniently communicate with users
by sending and receiving MAIL
messages. Users also would be able to
put a customized user interface on top
of MAIL. Callable BACKUP would pro-
vide an easier way to automate the
backup process, an awkward task cur-
rently done with command procedures.
The absence of a number of other
utilities and interfaces forces users to in-
stitute great kludges and work-arounds.
For example, although the ANALYZE/
IMAGE utility can determine the image
version number and link date, there’s no
way to get this information from a pro-
gram or from DCL. Instead, the output
of the ANALYZE/IMAGE utility must be
parsed to locate these items. Similarly,
although DCL and the INSTALL utility
can tell if an image is installed, there’s
no way to get this information in a
program.
2. Although DCL is extensible by ad-
ding new verbs, there’s no graceful way
to modify the default functions of a
DCL command without incurring a lot
of startup overhead (using foreign com-
mands). The only way to change the
operation of a DCL command is to get
a copy of the command definition file
(CLD) and modify it. This technique
violates one of the principles of layer-
ing, however, because it will fail when
the next release of the operating system
makes changes to that command.
Further, there’s no way to extend
DCL by adding lexical functions, an un-
fortunate omission for sites that want to
customize their environments. Although
we can add a new privileged system
service and have that available to every
program on the system, we can’t make
that service available to the most fre-
quently used program on the system,
DCL itself.
3. The omissions in DCL extend beyond
the issue of extensibility. DCL does a
number of things that mere mortals
can’t do, or at least can’t do in a sup-
ported fashion. For example, in DCL the
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command $ SET UIC changes the iden-
tity of a user. There’s no corresponding
system service that a program can call,
so there’s no supported mechanism that
a program can use to change a process’s
UIC. Other examples of the special
nature of DCL abound.

4. In the system management area, DEC
has a new layering project under way.
Embodied in the new SYSMAN architec-
ture, the goal of this project is to layer
most system management functions
under a common architecture so that
they can be performed from a variety of
user interfaces and on any node in a
network.

The beginnings of this new archi-
tecture were seen in VMS V4.x, when
VMS added new system services for
reading and modifying the system
authorization information and rights
list. But these functions operate at a very
low level, the item level, and don’t lend
themselves to simple use from a pro-
gram. While it’s still not clear when all
of the system management functions
(e.g., quota management, network man-
agement, LAT management, system
parameters) will be available through the
SYSMAN architecture, it sounds as if this
will be some years from now.

5. Each version of VMS has taken
longer to develop than the previous ver-
sion. VMS watchers speculate that one
reason is that nearly every change to
VMS has necessitated a change in the
VMS system kernel. Therefore, the en-
tire VMS development process has been
gated by the number of people who
concurrently can work on the kernel.

However, it appears now that this
limitation has been fixed. The system
kernel has been decomposed substan-
tially and the interfaces between those
components have been defined architec-
turally. This has been a major task and
is supposedly one of the reasons that
VMS V50 arrived late.

How Far Can You Go?

How far can you go with software lay-
ering? One of my favorite examples is
the layering in the VAX Information Ar-
chitecture (VIA) data management soft-
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ware. Figure 1 shows the layering
diagram of one component of VIA, VAX
DATATRIEVE.

In this layered architecture, a user
can write a program that can do every-
thing that standard DATATRIEVE can do,
because the user can write a program
that calls the DATATRIEVE image in the
same way as standard DATATRIEVE.
DATATRIEVE itself takes advantage of
this feature in the Distributed Data
Management Facility, which provides
network access to DATATRIEVE from
remote nodes.

On the other end, a user can extend
DATATRIEVE by adding functions that
layer beneath the DATATRIEVE shareable
image interface. These extensions are
then available both to user-written pro-
grams and to standard DATATRIEVE.

But there’s more. Each of the boxes
below the DATATRIEVE shareable image
also has several layers. If we expand the
layering diagram fully, it will look
something like Figure 2.

Because the VIA architecture is
layered, changes in each layer have no
impact on other layers except, possibly,
those that have an interface directly with
the layer that changes. For example,
when the Rdb development team
decides it needs to change the on-disk
structure of an Rdb database, only the
RDMS component in the layering
diagram will have to change. Similarly,
when VMS made Ethernet-based
clusters available (as a new port driver),
none of the other components of the
system had to change to take advantage
of the new functionality.

VMS SOFTWARE LAYERING is a powerful
tool available to both users and
developers of VMS software and layered
products. The ability of VMS to compete
with new operating systems will depend
greatly on the ability of the VMS
development team to extend the layered
software features of VMS.
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GETTING ON

The Digital Bus

Has pec cLoseDp the door or is it open for

those who know how to look? BY DAVID W. BYNON

BACK WHEN LIFE was simple and only
PC software had copy protection, there
were the MASSBUS and the UNIBUS.
These adapters were general-purpose,
proprietary buses used for peripherals
like disk and tape controllers. Bus
adapters, or backplanes, were used to
communicate with a central processor
and main memory bus. On the VAX
11/780 this is called an SBI, and to the
VAX 11/750 this is known as the memory
interconnect.

Although the MASSBUS and
UNIBUS, as well as the Q-bus, are pro-
prietary bus systems, DEC published its
tec¢hnical specifications and encouraged
OEMs to build products for them. The
OEMs did just that, and DEC’s processor
products became a long-term success.
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DEC continues to build upwardly com-
patible computers.

Times Change

At present, DEC’s engineering strategy
moves away from the traditional bus
designs like MASSBUS, UNIBUS and Q-
bus. It’s current emphasis is to build
computer interconnects. Just look at
what’s available: VAX Bus Interconnect
(VAXBI); Network Interconnect (NI), i..,
Ethernet; Computer Interconnect (CI);
and Storage Interconnect (SI).

When DEC changed its engineering
strategy, it revamped the proprietary bus
policies. The announcement of VAXBI
brought the shocking news that the
door was closed to anyone without a
license. As a result, many argue that

DEC is forgetting who helped make it
the company it is today.

But DEC, like any smart investor,
is securing its money. While the VAXBI
licensing policy is not 100 percent open,
all is not lost. The door is open to those
who look. The new engineering
strategy — VAXBI, NI, CI, SI — makes
DEC’s future clear. New products will
be built around common interconnects.
The primary interconnect, because it’s
the common element among all DEC
systems, will be the NI.

A Technical Look

The VAXBI bus is the interconnect
around which DEC is building future
generations of VAX systems. It is likely
to remain current well into the 1990s.
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VAX ARCHITECTURE

The VAXBI Corner displaying the Bus Interface Interconnect Chip.

The VAXBI is a fully specified
32-bit synchronous bus. A single ZMOS
interface chip, the Bus Interface Inter-
connect Chip (BIIC), provides the inter-
face between the VAXBI bus and the user
interface on each of the system com-
ponents, called nodes.

This chip is responsible for all bus
transactions, including interrupts,
multiprocessing commands, error

SEPTEMBER 1988

checking and distributed arbitration.
The BIIC’s arbitration scheme ensures
fair access for all nodes on the bus. The
BIIC, a custom clock receiver and a few
discrete components on one end of the
edge connector make up the VAXBI
Corner.

A second VAXBI component, the
VAXBI Chip Interface (BCI), is a syn-
chronous interface bus that provides the

connection between the BIIC and the
user interface of each node.

A VAXBI node is one or more VAX-
BI modules, which may be a mix of
three options: CPUs, memories and
adapters. CPU nodes process machine
instructions, access memory nodes and
control the action of adapters. Memory
nodes temporarily store instructions and
data for CPUs and adapters. They re-
spond to read and write transactions
issued by a CPU or adapter. Adapter
nodes move data to and from memory
and take control instructions from
CPUs.

There are several types of adapters:
mass storage, communication and bus.
Mass storage adapters provide high-
speed data transfer between storage
devices and VAXBI memory nodes.
Communication adapters provide inter-
faces to LANs, other computer systems
(cluster nodes) and terminal devices. Bus
adapters enable the use of UNIBUS
devices. As many as 16 VAXBI nodes can
be supported on a single VAXBI bus.

The VAXBI performs synchronous
operations, meaning all operations are
clocked. Events occur on the bus at
200-nanosecond intervals (in Grace
Hopper terms, that’s about 196.66 feet of
light speed) with all address, data, ar-
bitration and error checking being time-
division-multiplexed over all 32
transmission lines. The addressable
range of a VAXBI bus is 1 GB, or 30-bit
addressing. The address space is divided
evenly between /O and memory.

VAXBI bus data transfers are per-
formed at fixed lengths of 4, 8 or 16
bytes. The maximum data transfer is 133
MB/sec. for 16-byte transfers. Compare
this with the UNIBUS at 1.1 MB/sec. or
the Q-bus at 3.3 MB/sec.

Bus arbitration is evenly distributed
between the nodes. When the bus is idle,
any node can arbitrate, although the
node with highest priority will win
control of the bus. When a node gains
control, it becomes the master for only
one command transaction. In this way,
no single node can take over. It then
sends its command and address infor-
mation to begin a VAXBI transaction.
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Memory

Processor

g

.

VAXBI Bus
Mass Storage Communication
Adapter Adapter
(Disk, Tape) (Terminals, Ethernet)

Low-end VAXBI bus configuration.

Processor Processor Memory
VAXBI Bus
Communication Mass Storage
Adapter Adapter

Multiprocessing VAXBI bus configuration.
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The node that responds to the master’s
transaction is called the slave.

One of the most important features
of the VAXBI bus is that it maximizes
the use of multiple processors. Of the
13 VAXBI transactions, nine fully sup-
port multiprocessing. Two of these in-
structions support interlocked com-
munication between nodes and another
provides interprocessor interrupts.

It’s interesting to look at the way
DEC builds computer systems around
the VAXBI bus. For instance, single-
processor systems can use the VAXBI
bus as a combination memory and I/O
bus (see Figure 1). Multiprocessing
systems with two CPUs and a common
memory node can use the VAXBI as a
shared memory bus (see Figure 2).

The VAXBI bus also will support
single-board computers with a private
memory bus. This scheme is used to
build a high-end system, where the full
bandwidth of the VAXBI is required for
/O (see Figure 3). In these high-end
systems, which may support multiple
processors, a high-speed memory bus is
used. A VAXBI adapter connects one or
more VAXBI buses to the system.

When 0ld Is New

A new processor can make an old bus
design seem fresh. The MICROVAX 3xxx
series did just that for the tiring Q-bus.
Just when it looked as if the MICROVAX
line would go to a single-board com-
puter design, such as that of the
MICROVAX 2000, DEC threw users a
new bone.

This was both good and bad news
for the OEMs who build and market
hardware for the Q-bus. It was good
because the controllers and peripherals
will work with the new Q-bus pro-
cessor. But it was bad because DEC
packages the MICROVAX 3500 in a new
chassis that meets FCC requirements by
using an RFI seal at the top of each
board. So the OEMs will have to
redesign their boards.

The Q-bus consists of two uni-
directional and 42 bidirectional signal
lines incorporated into a backplane. The
backplane, which houses the signal lines
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With the WY-85 at left, Wyse authored Our dual resolution mode lets you retain
the best selling alternative to DEC’s VT-  full VT-220 compatibility and shift from
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but loaded with features that make it even And there’s a happy ending. The WY-85
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and physical connectors for each
module, is divided into four rows (A-D)
and eight or 12 slots (columns).

As a special design for the
MICROVAX II and 3xxx processors, the
Q-bus is wired so that some of the C
and D backplane rows are intercon-
nected. This CD interconnection is

called the MICROVAX Memory Inter-
connect, or CD. Depending on the
backplane, three or more slots may be
wired this way.

DEC produces several Q-bus
designs. Two were designed for LSI and
MICROPDP systems. They used 16- and
18-bit addressing. The MICROVAX II and

3XXX systems require 22-bit addressing
and therefore use an extended Q-bus
design. This is called the MICROVAX
Q22 bus.

All communication on the Q-bus is
performed asynchronously, allowing
devices to transfer data at varying data
rates. The bus operates in a master/slave

Figure 3
Processor Processor Memory
Memory Bus
VAXBI
Adapter VAXBI Bus
Mass LAN
i&%ﬁ%‘; Adapter
VAXBI
Adapter VAXBI Bus
cl VAXBI-
To-UNIBUS
Adapter Adapter

High-end multiprocessor VAXBI bus configuration.
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Memory Data Bus J

Memory MICROVAX
Memory Processor
Q-bus Row D And C Q-bus Row B And A
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MICROVAX Q-bus bus configuration.
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] WOULDN’T BE SURPRISED

if DEC introduces more low-end

VAX systems built around a

single-board computer design.

relationship. If more than one device re-
quests use of the bus, the one with
highest priority gets it.

When a device takes control of the
bus, it’s said to be the master. It may
control data transfers until it decides to
release the bus. In performing the data
transfers, the master addresses another
device, designated as its slave.

The bus master generally is a proc-
essor or a DMA device that initiates a
bus transaction. The slave acknowledges
the transaction by receiving data from,
or transmitting data to, the master. An
example of this is a disk drive controller
as master, transferring data into memory
as the slave.

The Q-bus supports two methods
of device priority: distributed arbitration
and position-defined arbitration. Using
the distributed arbitration method,
priority levels are implemented in the
hardware. When two or more devices of
equal priority interrupt the system at the
same time, the device electrically closest
to the primary CPU is granted priority.
MICROVAX systems use the distributed
priority method.

Position-defined arbitration grants
priority based solely on the electrical
position of the device on the bus. The
device closest to the CPU has the highest
priority.

Based on this bus design, it’s possi-
ble to put multiple processors on the
same bus. In fact, while looking at a set
of MICROVAX II schematics, I found that
the processor can be assigned an arbitra-
tion level. The signal lines for this con-
trol terminate at the console interface
module housing the time-of-year clock.

Q-bus performance is enhanced on
the MICROVAX II and MICROVAX 3xxx
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systems through a Private Memory In-
terconnect (PMI). It’s the same idea as a
private memory bus on high-end VAX-
BI systems. By putting main memory
data transfers on a private bus, the main
bus can be freed for device I/O opera-
tions. Figure 4 shows how the
MICROVAX II and MICROVAX 3xxx
systems use the Q-bus.

Single-Board Designs
I wouldn’t be surprised if DEC in-
troduces more low-end VAX systems
built around a single-board computer
design. The MICROVAX 2000 systems
have been tremendously successful.

The MICROVAX 2000 uses the same
CPU and floating point processor as the
KA630 (MICROVAX II), repackaged on a
single multilayer printed circuit board
with private buses. An expansion bus is
available for memory, graphics co-
processor, communication and external
storage devices.

The MICROVAX 2000 is said to be
a busless design because it doesn’t have
a backplane or bus adapter typically
associated with other DEC computers.
This doesn’t mean, however, that the
system doesn’t have a bus and that it’s
not expandable.

Interconnects
DEC is big on networks. Thus, it makes
sense that the DEC strategy is to use
networks in as many facets of comput-
ing as possible. At present, networks are
used in two DEC bus strategies, the CI
and NI. Both are high-speed processor-
interconnect channels used to form
VAXCLUSTERS.

Processor-interconnects are needed
to pass information and data between

the cluster members. For instance, this
might consist of member connection
messages, cluster transition states infor-
mation, and user files.

The connection must be high
speed. A low-speed link wouldn’t work
because of the volume of information
that must be moved and the timeliness
of the interprocessor messages.

Large VAXCLUSTER systems use
the CI, a high-speed coaxial network.
Each node has an /O processor (CI780,
CI750 or CIBCI) that connects two com-
munication channels to a central passive
hub called a Star Coupler. The Star
Coupler forms a star network between
the processors.

To implement VAXCLUSTER
technology on a broader scale, DEC uses
Ethernet, referred to as the Network In-
terconnect. Like a Computer Intercon-
nect processor, an Ethernet controller is
a high-speed communication device that
uses coaxial cable or twisted pair as the
medium. Small differences exist: The CI
has a 70-megabit bandwidth compared
with Ethernet’s 10, and an Ethernet con-
troller has only one channel.

Unlike the VAXBI and Q-bus
designs, the Computer Interconnect and
Network Interconnect aren’t priority-
ruled bus designs. Rather, they work on
the principle of contention. For instance,
Ethernet (the NI) is a broadcast-based
network based on an access method
known as Carrier Sense Multiple Access
with Collision Detection (CSMA/CD).

You can compare CSMA/CD to a
group conversation. The conversation is
open to everyone; the cable is available
to any computer that needs to transmit
a message or data.

In a conversation, people wait to
speak until the other speaker is finished.
Likewise, each computer listens to the
cable and transmits data only when the
line is clear. If two people speak at once
in a group conversation, each stops for
the other. When a transmission collision
is detected by a transceiver, it tells the
controller to stop sending. The control-
ler will wait a random period and try
to send again.

This type of bus protocol allows
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We can’t guarantee a promotion every time. But we caz provide the most compre-
hensive, functional, and integrated software solutions available today for your Digital
computer systems.

At First Independent Trust in Sacramento, Software AG technology helped speed
the conversion from a PC-based system to VAX-based applications, including
online student loan application and approval systems.

“We had a staff of 10 programmers, none with ADABAS or NATURAL experi-
ence,” says Albert Hay, newly appointed Vice President of MIS. “After just one
week of training, we were able to get working, building applications. That’s what
really impressed me about Software AG products.”

From ADABAS, our relational data base management system, to NATURAL, our
4th Generation application development language; PREDICT, our active data
dictionary; and NET-WORK, our distributed communications technology for VAX
and VAX-to-IBM environments, Software AG provides a broad foundation of
integrated, proven software tools, unmatched by any other VAX software vendor.

And because the foundation is solid, the building grows—into CASE technologies,
such as NATURAL CONSTRUCT; computer-based training systems; graphics
data processing; and a variety of end user facilities.

So don’t be shy when it comes to promoting yourself. Join the 500 organizations
around the world that have discovered VAX software solutions from Software AG.

ADABAS, NATURAL, NATURAL CONSTRUCT, NET-WORK, and PREDICT are trademarks
of Software AG. VAX is a trademark of Digital Equipment Corp.

Another Software AG product promotion.

For more information
about Software AG VAX
software, call toll-free:
1-800-843-9534.

(In Virginia and Canada, call
1-703-860-5050).
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Network DEC to UNIX?
Uhat o Didl Kinow-- (Uil Kelp You!
TCP/IP Networking Softwose..

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

For TMQ ROX, RT-11, TAS, Aud TIX-Pl..

Network to UNIX using just our TCP/IP software and your standard DEC Ethernet
hardware on the UNIBUS, Q-bus, VAXBI, or the new MicroVAX 2000. And run concur-
rently with DECnet, LAT, or LAVC.

Dusjgued To Bowsfit {fow..

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

For oy Applictiou..

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

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

[WM? Call Process Software Corporation today.

pnocEsS CAElE 413-549-6994

— = 50
35 Montague Road « PO Box 746 « Amherst, Massachusetts 01004

DEC. IAS, RSX. RT-11, UNIBUS, VAX. and VMS are Digital Equipment Corporation trademarks. Unix is an AT&T
trademark. Ethernet is a Xerox Corporation trademark. TSX-Plus is a S&H Computers trademark
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SAM2010

ENVIRONMENTAL SECURITY SYSTEM
INTELLIGENT / POWERFUL / SENSITIVE

MONITORS computer room environment and PROTECTS your computers
(DEC-VAX, microVAX, PDP/Il, DG-MV Series, IBM 370, 4300 and others) from
environmental hazards. ABLE to monitor multiple stations, alert users,
telephone key people and conduct orderly system software and power shut-
downs if nobody responds to alarms.

L SAM 2010

PROTECTS Your Computer, Programs, and Data Against:
¢ Air-Conditioning Failure * Excess Temperature, Humidity
e Smoke / Fire / Water / Assault * A.C. Power Irregularities
BETTER THAN AN INSURANCE POLICY,
SAM-2010 AVERTS DISASTER BEFORE COSTLY DAMAGE OCCURS

Only the SAM2010 system does all the above, AUTOMATICALLY when measured
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processors and devices with a wide
range of capabilities to use the same bus.
Compatibility is no longer a major issue.
Figure 5 shows how the CI and NI buses
tie systems together.

DEC’s Interconnect Future

The 1990s will be the decade of the
node. Every computing component will
be a node on the bus, which will be a
network. OEMs that rant and rave about
this DEC policy and closed DEC ar-
chitecture have their eyes closed. The
whole world is open to OEMs that have
imagination.

Some very innovative products are
on the market. For example, the Perfor-
mance 4000 terminal server from
Emulex Corporation, of Costa Mesa,
California, uses DEC’s Ethernet LAT
protocol. It provides the same services
as DEC’s terminal servers, but has ad-
ditional features.

First, it’s expandable from 16 to 32
lines. Second, it has a parallel printer
port. Now you can use a non-serial
printer without having to use some
newfangled converter. This is just one
example of an expansion device that
connects to a DEC bus. There are many
others.

What I'd like to see is an EtherTerm
— an Ethernet-based terminal. You take
your favorite microprocessor, like an In-
tel 80386 or DEC 78032, mix it with a
high-resolution graphics processor, such
as the Dragon chip set, add 4 to 16 MB
of memory and enough firmware to
house the X Window System and your
network software, and button it all up
with a LAN coprocessor, such as the In-
tel 82586.

And what about an NI-based
storage server for MICROVAX systems?

If you examine how DEC has
designed VMS software, you’ll find that
the door to new hardware is wide open.
For this reason, DEC’s interconnect
strategy looks like it has a bright future.
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in your favor.

With ARSAP you can do it all. Everything
from capacity planning to performance
management to project accounting,.
ARSAP was designed to work with VMS,
so you don’t need to change your operat-
ing procedures to put this comprehensive
system to work for you. And because of its
exclusive options, ARSAP is the most effi-
cient and powerful system accounting
product available today.

Manage users and control project costs using
ARSAP reports.

Selective Image Accounting reduces
accounting files by as much as 90%.
Only ARSAP allows you to select and report
on the specific applications
you choose, instead
of the familiar “all or
nothing” alternative
offered by other sys-
tems. This valuable
option saves thou-
sands of I/0’s to
your system disk and
reduces the space
requirements of
accounting files by
as much as 90%!

ARSAP is a registered trademark of GEJAC, Inc. DEC is a registered trademark of Digital Equipment Corp. Intergraph is a registered trademark of Intergraph Corp.
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Buffered 1/0 €1000°s)
Press any character to centinue
Total Buffered 1/0 (1000°s) used for period =

49913.578

Analyze historical data to plan system resources
required for future growth.

Disk Management and Global System
Reporting aid long-term capacity planning.
With ARSAP, you can generate easy-to-
read bar chart capacity reports for any
accounting statistic available from VMS,
including CPU time, memory utilization,
buffered I/0’, direct I/O’, connect time,
and more. And our disk management
reports identify amount of space allocated
to each user and total amount of free
space remaining.

Terminal Reporting tracks usage for
control and troubleshooting.

ARSAP’s exclusive terminal reporting
feature lets you track usage and locate
the physical terminal on which a par-
ticular session took place, even when
access comes through virtual terminals,

Intergraph™
workstations or
DECservers (LATs).

Use “ARSAP Intercept”
to automatically select
image data for
software reporting.
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Get the details on ARSAP today.

ARSAP (version 6.0) is the product of 11
years of system accounting design. No
other software package is better suited

to your DEC system or your system
accounting needs. Only ARSAP offers you
a complete solution. For more information
about how ARSAP can meet your needs

ARSAP gives you the “evidence” to effectively
allocate limited hardware among users.

1-800-43ARSAP

(1-800-432-7727) « (301) 725-2500
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Mail the coupon below to GEJAC, INC.
8643 Cherry Lane, Laurel, MD. 20707

Name Title

Company

Address

City State Zip
Telephone
Send information on:
1 OChargeback O Performance
I [OProject Evaluation
: Accounting 0 Capacity
| OResource Planning
Management O Software Package
O Printer Forms Reporting
Tracking O Other
I have these VAX/VMS systems:
# of systems Model##’s




Introducing a new line of disk drives that hits them all The new DS-Series
from Century Data, with storage capacities from 450 MB to more than
1 GB. If compatibility is what you respond to, you'll feel
omfortable knowing the new DS-Series drives are the first
EC® plug compatible replacement drives for |
the RA81 and 82 Series that don't require extra
external boxes. If size is the big issue with you,
look at how our drives measure up to theirs.Ours are half the
size, and half the weight, which makes it very e
twice the storage capacity the same rack you're using
now. Looking for low power onsumption? Our drives draw
less than 1/3 the power of a EC unit at start-up, and use

Compatibility

The New DS-Series
1009 DEC-RA Series Compatible.

New RA90 Compatible Disk Drives
See Century Data at
DEXPO West—Booth # 121

© 1988 Century Datalncorporated. DECisaregisteredtrademarkof Digitial Equipment Corporation



]ust 1/2 the power to run. They can save enough in power costs to
pay for themselves in less than 4 years. Does speed catch
your attention? The DS-Series boosts system performance
ith average seek times of just 15 to 18 milliseconds. Or do
u look at the bottom line first? Good, because

DS-Series drives will cost you less there.Which is
pretty impressive when you consider they give you so much
more. And if you're the type to put an emphasis on reliability,
you should know we've _been building extraordinarily
reliable disk drives for Reliability  [LLSS than 20 years. For more
information on the new disk drives that push all the
right buttons, call us or ite Century Data Incorporated.
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CENTURY DATA

2055 Gateway Place, San Jose, CA 95110.
Outside California call 1-800-325-5756.
Inside California call (408) 298-5756.
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By Kent Cearley

Leaving A Trail

To Correct Problems
And Use
Documentation
Effectively.
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SYSTEMS TO
SPOIESIROUEIBLES

Expert systems are one of

the more practical technol-
ogies emerging from Al research. Several
products from DEC use this technology, rang-
ing from XCON, which was developed in 1979
and is involved in the configuration of most
customer shipments, to VPA, a new package
designed to advise system managers of per-
formance bottlenecks and what can be done
about them.

Unfortunately, the term expert system has
become a new buzzword. It often is lumped
into a set of Al jargon like neural nets and
frame-based representation that obscures its
inherent simplicity and its practicality for real-
world problems. One problem for which it’s
suited is common for system managers.

The Scenario

Under the scenario, a printer queue suddenly
stops, or a user’s terminal is hung. A series of
steps is followed to determine the source of the
problem. Depending on the cause, remedial
action is taken and the problem is resolved,
under the optimistic version.

In reality, the help desk receives the call
and tries to contact the system manager. He
can’t be found, and a frantic search ensues for
documentation or procedures, which, hope-
fully, are understandable and helpful for the

problem. Or, he’s found and remembers
vaguely that this problem almost was intrac-
table, but the fix was so obvious that it wasn’t
worth writing down.

The Program here enables the manager or
problem solver to leave a trail so that if the
problem recurs, it will lead to the appropriate
solution. A framework also can be developed,
with the same program, for a dynamic docu-
mentation base that can interact with operators
and help determine the cause of the problem
and suggest probable solutions.

This is an interactive extension of the help
file. Although help systems are a relatively
closed architecture, the system developed here
is extended in a variety of ways.

This system addresses three concerns:
design, tool selection and ease of maintenance/
extensibility. These are obstacles to most ex-
pert system development, and there are highly
paid professionals who address them in large
projects or lucrative contracts. In our im-
plementation, the solutions to these obstacles
are simple and direct.

Design

The first stage is design. This is a good place
to clarify goals without regard to the specifics
of implementation. The goal is to develop an
online version of the troubleshooting guide.
The structure of this guide is familiar to those
experienced with the Chilton’s school of car
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maintenance and is even found in several DEC manuals.

Because designing many expert systems consists of struc-
turing the information in a troubleshooting format, most of
the work already is done. Where there are questions in the
troubleshooting procedures, the operator will be prompted
for information (or, by extension, they can be determined with
calls to external routines). Where particular paths can be
followed based on the operator’s answer, there will be branches
in the flow of interactions. When a solution has been found,
it will be recommended to the operator and can be initiated
automatically.

In Al and particularly in expert systems, programs operate
in problem space. Conceptually, this is the separation of the
problem and solution by an abstract space, consisting of all
possible paths from one to the other. The troubleshooting
guides start exploring several possible paths through this space
and, based on each choice, gradually end up at a specific point.

This is an example of a forward-chaining methodology,
the navigation of problem space proceeding from the set of
possible problems to the solutions. Backward-chaining
systems start with a possible solution and work backward
through the problem space to see if they have the right prob-
lem. Because troubleshooting guides are usually classification

problems (i.e., determining the nature of the problem), this
system is forward chaining.

One tremendous advantage of implementing expert sys-
tems over conventional programming is you don’t need to
know exhaustively what you’re trying to accomplish. You can
start with a few paths and solutions, for instance a direct im-
plementation of the troubleshooting checklists, and fill in a
little more each time you discover a new solution or different
contingency.

The tree can grow in this problem space to encompass
every nook and cranny you explore neurally in searching for
solutions or in characterizing the essential nature of the prob-
lem. Best of all, even a partially completed system is of value;
it can solve problems to the extent of its knowledge base.

Selecting Tools
After you understand the design approach, the next step is to
select tools that are suitable to its implementation. A tool
should allow most of the effort to be spent in entering and
extending what the system knows, versus mastering syntax
or other incidental detail. This is the goal of programs known
as expert system shells.

These shells can be expensive and often require training
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® Copy, Move or Delete Multiple Files
® Edit or View Selected Files

® See Files in Multiple Directories

® Execute DCL Commands

gl Do all of this WITHOUT TYPING afile
name or directory name.

Only $395
Credit cards accepted.

TO ORDER
CALL: 1-800-343-4300
ext. 21

Dege-Com
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QUEMAN

THE VAX QUEUE MANAGER

QUEMAN
£

L1 svsspRINT L] syssBatCH

- 40
MOE _ BATCH |
MOE _ LPa0 L]

o =
.
LARRY_ LPAD [__ EJ |

LARRY__ BATCH

CURLY_ BATCH
CURLY__ LPAD

LARRY__TEXT

) e mE

[LPao)

&

Only QUEMAN automates the complete control and processing
of all your print (output) queues, batch queues, and print forms
in a single CPU or cluster environment. QUEMAN provides full
screen displays which easily monitor, detect, and correct any
errors which may occur. Additional features of QUEMAN include:

= Elimination of cumbersome DCL commands and reduced CPU time
in processing of queues

Batch and Print queues can automatically be merged, paused, reset,
started or stopped

Print queues are easily assigned, deassigned, and forms changed
at any time

All forms utiiized by print queues are maintained and can easily be
created, modified or changed

Special ZOOM feature lists information about each job in the queue
and allows the following job command to be executed: Delete, change
destination, hold, release, and restart (change form also for print jobs).

For more information or a free trial on how QUEMAN can automate and control
all of your print queue and batch queue processing call or write

DATA CENTER SOFTWARE
[%; 218 Maple Street
DATA CENTER Danvers, MA 01923
RE

SOFTWA Tel. 617-777-1221

*VAX is a registered trademark of Digital Equipment Corporation
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or extensive reading to bring up the simplest implementation.
The approach uses a language with many of the features of
shells built in.

The language is OPS5; it costs about $3,150 for a
MICROVAX. Compared to most expert system development
shells, this is relatively cheap. Most shells for the VAX have
a variety of data structures and options and are as complex
as they are powerful. These features and complexity aren’t
always necessary. OPS5, for example, has two basic constructs:
assertions (like assignments in traditional programming, e.g.,
A=1) and rules (if x, then y).

Although simple, even this syntax won’t have to be
understood for this project. A shell will be provided consisting
of five statements. Troubleshooting specifics will be inserted
as text into a basic rule template. After plugging in this text,
everything else is handled automatically. Here’s an example,
using this technique to implement a section of a
troubleshooting guide. This is followed by how it is main-
tained and extended.

For the example, I'll use the troubleshooting section in
the DECSERVER 100 Operations Guide. This section, for release
1.2, begins in Chapter 4. Using the Table of Contents, we can
extract the information to design a simple outline. This outline
is helpful in understanding both the scope and the depth of
the knowledge base. It also provides an excellent source docu-
ment for maintenance and testing.

The six headings in the troubleshooting section are:

What to do first

Problems affecting all ports
Problems affecting individual ports
Problems involving service nodes
Problems involving the Ethernet
Digital service

s> s e s
Do e W

Under these headings are various steps to isolate the prob-
lem until a determination is made and solutions are suggested.
The complete section of the troubleshooting outline for sec-
tion 4.2 breaks down into:

4.2

4.2.1

4.2.2
4.2.2.1
4720
4.:¢.2.3
4.2.2.4

4.2.3

4.2.4
4.2.4.1
4.2.4.2

A5

4.2.6

Translating into the design of the expert system, each level
is a menu of the levels beneath it. If the first menu looked like
this:

1. Problem is affecting all ports (4.2)
2. Problem only affecting individual port(s) (4.3)
3. Problem involves service nodes (4.4)
4. Problem seems to involve Ethernet (4.5)
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and the user selects 1 as the closest approximation to what
he thinks is happening, this would translate in the trouble
guide to 4.2. At this point, you would display a menu of
choices to classify the problem further. These choices would
be:

1. Server green light is off (4.2.1)
2. Server green light is blinking {4.2.2)
3. No console messages {4.2.3)
4. Downline loading problems (4.2.4)
5. Message 913 appears on console (4.2.5)

Whenever the problem doesn’t break down any further,
you have a recommendation for action. This occurs, for ex-
ample, at selections 4.2.2.1 and 4.2.2.2. This is the end of the
problem chain, and there’s a small difference in the way you
enter the rule.

Here are the rule templates:

{P 1.4
(STATE "NODE 1 4 .)
-->
(WRITE (CRLF) | Problem menu
(CRLF) | goes in this window. ..
(CRLF) |
(MAKE NEXT-NODE MENU))
(P solution
(STATE "NODE solution .)

Sis
(WRITE (CRLF) | Solution text  ..... : |

(CRLF) | goes in this window. .. |

(CRLF) | .. |

(CRLF) | |
(MAKE NEXT-NODE RETURN))

The first template is for a menu, and the second is for a
solution or the end of a problem chain mentioned above. The
uppercase text needs to be entered exactly as is; the lowercase
is the variable information you fill in, based on which section
you’re entering.

The shell has one rule already coded, the main menu. This
can be modified to whatever problem domains you want to
implement. If an item is selected that you haven’t coded yet,
the user will get a “Not implemented yet . . . ”” message. The
rules can be appended in any order to the end of the shell.

Here’s an example of the main menu already coded in the

shell:

(P Main_routine
(state “node 1 .}
-

(write {erif) | -~ Troubleshoot ing Menu ---

|
{erlf) | |
{erif) | 1 - Terminal Hang |
{erif) | 2 - SNA Gateway |
{erif) | 3 - Router |
{crif) | 4 - DECNET Problems i
{er1f) | 5 - DECSERVER 100 |

|

ferlf) |

DEC users worldwide know that the

MegaCard, with MSCP compatibility, is the

MegaCard Solid-State Disk.
Capacities: 5 to 512 Mbytes.

most cost-effective way to lower system response times!

With access times in the microseconds,
the MegaCard lets you add more users and
applications while simultaneously improv-
ing performance. Increased performance
results in better system utilization and

* Multi-ported

* Battery backup

* Fully software compatible
* Easy to install; low maintenance

* Capacities from 5 to 512 Mbytes

With the MegaCard,
the only thing
going up is your

productivity.

The MegaCard is particularly well-
suited for frequently accessed data, such as
index/database files, scratch files and
CAD/CAM, as well as for disk based opera-
ting systems. Or, use it as a high speed
swapping and paging disk.
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* Field expandable

Emulates the DEC RA80 with MSCP, or the
RLO1/RLO2 disk subsystems. Plugs into the
Q-bus or Unibus and has optional high-
speed interface. . . and, the MegaCard is
available now!

Request our new free brochure today!

Q-bus and Unibus are Registered Trademarks of Digital Equipment Corp.
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productivity.

IMPERIAL

V} Imperial Technology, Inc.
A Subsidiary of System Industries, Inc

831 S. Douglas Street - EI Segundo, CA 90245

Telephone: (213) 536-0018

Telex: 664469 - Fax: (213) 536-0124
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Just because

it costs more
doesn’t mean
its worth
more.

We’ve all made that mistake. Thinking its got to
be valuable. Why else would it be so expensive?
And if you're like us, when you start looking closer
you realize that “it ain’t necessarily so.”

Take a close look at Business Computer Services

DOWN TO EARTH accounting system. We're

less expensive than our competitors.

Yet, BCS provides fully integrated business software including:
Accounts Payable 77T\ Accounts Receivable -

T L iy 9

i’urchase Order ((io|7]&))) (ﬂ‘l(];‘l'l;] I«Ed&‘“' | digial review
nventory \ | rder Entry

Payroll \ | |/, Job Cost TARGET
Report Writer \—;;»/ Bill of Materials | AWARDS
Sales Analysis ] Resource Scheduling [ xOoMINEE]

If that wasn’t enough, our packages:

have standardized code to help in the maintenance of the applications.

are adaptable to various working environments.

have online help in addition to a user manual.

operate on a variety of systems including VMS, UNIX, XENIX, MS-DOS.
The next time you go shopping remember, just because someone says its art
doesn’t mean it is. And just because it costs more doesn’t mean its worth more.
Business Computer Services 405-843-8631

6801 N. Broadway / Oklahoma City, Oklahoma 73116
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0000000000000000 Coming Attractions ©000000000000000
General Ledger account allocation. Accounts Payable duplicate invoice o
checking. Accounts Receivable sales tax supports four breakouts of tax g
rate. Inventory pricing based on cost markup. Ordering by vendor/vendor o

o

part number. o
0000000000000 000000O0O0OOOOOO0OOO0O0O0O0OOO0ODO0OOO0O0O00O0O0OO

000000000

DBL... more than just a language.

“When I chose to develop my applications in DBL, I didn’t
realize I was making an excellent marketing decision as well.
Not only is DBL easy to learn, easy to use, and easy to
maintain, but it allows me to sell my applications on almost

any hardware my customer chooses . . . and
I only need to maintain one set of sources.
DBL is more than just a language . . . its

an important part of my business.”

Merrill Likes
Business Computer Services

PISN

Digital Information Systems Corporation
i 11070 White Rock Road, Suite 210

Rancho Cordova, California 95670

(916) 635-7300

FAX (916) 635-6549

TWX 910-367-3701
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OPS5 Tips

OPS5 WRITE statements have no provisions for such basic re-
quirements as clearing the screen or using character attributes.
This can be added, however, with any editor that allows you
to insert escape sequences. The escape codes can be added be-
tween the | | brackets in the WRITE statement. Typical se-
quences for VT100/VT200 are:

<ESC>[?731 Set column width to 80 and clear screen

<ESC>[1m Bold

<ESC>[7m Reverse video

<ESC>[Om Back to normal

If you’re using EDT, <ESC> can be inserted with this key
sequence:

{GOLD} 27 {GOLD} {SPECINS}

Lines with (CRLF) after the WRITE statement and before
the last (CRLF) on the line closed with a parenthesis can be
added as required to accommodate all the necessary text.
Assuming you’ve customized already, the main menu selec-
tions let you implement the DECSERVER 100 selection. Take
the highest-level headings from the troubleshooting guide and
enter them in the menu template:

(P 1.5
(state "node 1 5 .)

i

(write (erif) | DECSERVER 100 Troubleshooting menu |
(crif) | |
(crif) | Please select the option which describes |
(erif) | the problem most closely |
(erif) | |
(crif) | 1 - Al] ports on the server are affected |
(crif) | 2 - Only individual ports are affected |
(crif) | 3 - Access to service nodes affected |
(crlf) | 4 - Seems to be related to Ethernet 1
{crif) | 1)

(make next-node menu})

The text following <node is the main menu node ‘I’
followed by the menu selection which brought ‘5’ followed
by a terminator ‘.’ . These must be separated by spaces. In the
title (the text following ‘P’), the selections must be separated
by ‘.’ with no embedded spaces. These names following the
‘P’ should be unique.

To implement the next level, say selection 1, the node will
be 1.5.1. This scheme continues until the node is a solution
node. Here’s 1.5.1:

(P 1.5.1

{state "node 1 51 .)

i

(write {crif) |
{crif) | 20 seconds after initialization, the green
(cr1f) | 1light on the DECSERVER 100 should be in one
(crlf) | of three states. Please select the one
(crif) | which is appropriate:

(or1f) |

(crif) | 1 - Light is off

(crif) | 2 - Light is blinking
(crif) | 3 - Light is on, solid green
{erif) |

(make next-node menu))
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Joesnt matter
0Se hardware.

\Well connect it.

Here's the problem. Your company has grown faster
than anyone thought possible. Half of it runs on VAX™
computers, there are eleven different types of work-
stations in three different buildings, and more PCs
than you can count.

And now it’s your job to try to make a network
out of it all.

Fortunately, there’s Chipcom. We're totally commit-
ted to Ethernet connectivity, no matter whose hard-
ware you have. We peacefully coexist with almost all
makes of equipment, including those implementing
the Manufacturing Automation Protocol.

And we do it with complete transparency to higher
level network protocols.

Chipcom offers a complete line of Ethernet connec-
tivity devices for broadband and fiber optic networks.
As well as providing connections for your twisted
pair or baseband networks. All of Chipcom’s products
are fully IEEE compatible. All provide incredible relia-
bility with outstanding performance...a full 10 Mbps.
With options to let you incorporate MAP/TOP, and
et you stretch your LAN far beyond ordinary limits;
to 24 miles in some cases.

‘Call Chipcom. We're the people who can solve

r Ethernet LAN connectivity problems. No mat-
r what media it’s running on. No matter whose
vare you have to connect.

HIPCOM

ality products. For reliable networks.

4 sun

~ microsystems

_ -

Server

UNOVELL

5 Bear Hill Road Waltham, MA 02154
617-890-6844 ext. 292 Telex: 928338 CHIPCOMUD Fax: 617-890-6857

_ VAXisatrademark of Digital Equipment Corporation.
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DEC Now Producing
AI VAXSTATIONS

Licenses for LISP and the OPS5 expert system building toolkits
currently are shipping with specially configured Al VAXSTA-
TIONS. The new machines are running VAX LISP V2.2, which
DEC says provides a 25 percent improvement in performance
over V2.1.

The Al VAXSTATION 2000, the low-end member of the
family, is designed to facilitate the transfer of Al programs
among nodes in a Local Area VAXCLUSTER. The Al VAXSTA-
TIONS 3200 and 3500 are higher-performance versions that are
“appropriate for developing even the largest Al applications,”
according to DEC.

All three workstations run LISP and VAX OPS5 on either
ULTRIX or VMS. Both VAX LISP and VAX OPS5 were designed
to integrate with VAX C and FORTRAN, which DEC hopes will
increase the potential for Al application development.

DEC benchmarked the 3200 and 3500 (which are powered
by CMOS microprocessors) running LISP 3.5 times faster than
a MICROVAX II.

—Evan Birkhead

Al Development| Main Storage Monitor Options
Platform Memory
Al 6 MB 71-MB disk 19” Cartridge
VAXSTATION monochrome | tape drive
2000
Al 15 MB | 159-MB disk,| 19” b&w,
VAXSTATION 95-MB tape 4-plane
3200 grayscale
graphics
Al 16-32 MB| 280-MB disk,| 19" color,
VAXSTATION 296-MB tape 8-plane
3500 graphics

The specialized Al platform configurations.

To implement 15.1.1, a solution, use the second template:

(P1.51.1
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(state ‘node 1 511 )

>

(write {erif) |
(er1f) | Problem: Power is not reaching the server
(cr1f) |
{crif) | Corrections:
{crif) |
{crif) | * Make sure plug is in securely
(crif) | * Check wall outlet, insure circuit
(crif) | breaker has not been tripped
(crif) | * Insure voltage switch is set to
(erlf) | correct voltage
{crlf) | * Check fuse in DECSERVER, refer to
{cr1f) | DECSERVER 100 Terminal Server
(erif) | Site Preparation/Hardware
(crif) | Installation guide
(erif) | * Swap power cords
(crlf) |
{crif) |

(make next-node return))

After the system is laid in,
you can customize the
outline for problems
specific to your site and
Incorporate your own
experience.

The only difference in this template is that MAKE NEXT-
NODE is followed by RETURN instead of MENU. This is re-
quired for rules that offer a solution to the diagnosed problem.

The three rules just coded (not including the main menu
which already exists) can be added in any order to the end
of the text of the OPS5 shell with a text editor. OPS5 then can
be invoked to compile the rules with the command: $ OPS5
filespec. This creates an executable version that can be run by:
$ RUN filespec. The main menu is displayed, and interaction
at the terminal begins.

This example implemented the following section of the
DECSERVER 100 Troubleshooting Guide:

4 - DECSERVER 100
4.2 Problem is affecting all ports
4.2.1 Server green light is off

The implementation can continue with 4.2.2 or 4.3, and
the rules can be created and entered in any order. The system
so far can solve a single problem; with each additional rule,
its scope expands. After the system is laid in, you can customize
the outline for problems specific to your site and incorporate
your own experience. This maintenance and extension are two
of the most important real-world issues in effective use of ex-
pert system technology.

Maintenance And Extension

All changes to the troubleshooting system should be made to
the outline first. This accomplishes two things: it documents
system changes, and it shows what rules must be added,
modified or replaced.

The outline should map one-to-one with individual rules.
This will make it easy to test and debug potential problems,
such as incorrect advice or missing classifications.

The evolution of rules is an ongoing process. It doesn’t
require an expert to extend the system. With an understand-
ing of the template syntax and its relationship to the
troubleshooting outline, it should be an easy process for a
number of people to contribute their expertise in an incremen-
tal fashion.

OPS5 allows interfacing to other DEC programming
languages and tools. This capability could be exploited by
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allowing menus to determine the problem classifications for
themselves rather than relying on the operator. The operator
would be prompted only for what the procedures couldn’t
determine. OPS5 also can write to external files. This could
allow the program to create DCL procedures for the resolu-
tion of certain problems.

I hope this demonstrated how easy it is to begin employ-
ing the benefits of expert systems. This system evolved from

PROGRAM

real-world issues in system management. What it lacks in
sophisticated user interfaces, it makes up in simplicity of use
and price/performance. —Kent Cearley is senior software program-
mer in the office of University Management Systems, University of
Colorado, Boulder, Colorado.

ARTICLE INTEREST QUOTIENT
Circle On Reader Card
High 419 Medium 420 Low 421

:3; --- OPS5 Expert System Shell
(vector-attribute node)

(literalize state

verb
response
level
node)
(startup
(strategy lex)
(watch 0)

(disable halt)
(make state “verb query “level 1 “node 1 .
(run)

)

“response 1)

::: --- Shell Control Productions

(P Not-Found
(state)
-=>

(remove 1))

(P Not-Implemented
(state “response <> nil)
Lis
(write (cr1f) (cr1f) | Function not yet implemented... |)
(remove 1))

(P Pop
(state “response *pop*)
(state “verb stack)
-—>

(remove 1 2))

(P Get-Query
{ <f1> (state "level {<level> <> nil} "node {<node> <> nil})}
(next-node {<node2> <> return})
i
(modify 1 “verb stack)
(bind <idx> (1itval node))
(bind <off> (compute <idx> + <level> - 1))
(bind <nxt> (acceptline *pop*))
(make state “response <nxt>
“level (compute <level> + 1)
“node (substr <fl> node <off>) <nxt> .)
(remove 2))

(P Display-Solutions-Loop
(next-node return)
-3
(bind <j1> (acceptline))
(remove 1))

;i3 -=- Main Menu

(P Main_routine
(state “node 1 .)
-—>
(write (crif)

(crif) | --- Troubleshooting Menu --

(erif) | |
(cr1f) | 1 - Terminal Hang 7 - EMail |
(cr1f) | 2 - System Down 8 - DECSERVER100 |
(cr1f) | 3 - SNA Gateway 9 - DECSERVER200 |
(cr1f) | 4 - Router 10- Fiber Optics |
(cr1f) | 5 - Printer Problems 11- Backup/Restore |
(cr1f) I 6 - DECNET Problems 12- ALLINI |
(crif)

(cr1f) | Enter Selection ==> |)

(make next-node menu))
i3+ --- End of Expert System Shell --- User Written Rules follow

(P1.5
(state “node 1 8 .)
“=3

(write (cr1f)

; comments can be added after semicolons

DECSERVER 100 Troubleshooting menu

| |
(crif) | |
(crif) | Please select the option which describes |
(crif) | the problem most closely |
(crif) | |
(crif) | 1 - A1l ports on the server are affected |
(crif) | 2 - Only individual ports are affected |
(crif) | 3 - Access to service nodes affected |
(crif) | 4 - Seems to be related to Ethernet |
(cr1f) | 1)

(make next-node menu))

(P15l
(state “node 1 51 .)
-=>

(write (crif)

| |
(cr1f) | 20 seconds after initialization, the green |
(cr1f) | Tlight on the DECSERVER 100 should be in one |
(cr1f) | of three states. Please select the one |
(cr1f) | which is appropriate: |
(crlf) | |
(cr1f) | 1 - Light is off |
(cr1f) | 2 - Light is blinking |
(er1f) | 3 - Light is on, solid green |
(crif) | 1)

(make next-node menu))

(Piysa
(state “node 1 511 .)
-->
(write (cr1f) |
(cr1f) | Problem: Power is not reaching the server.

|

|
(cr1f) | |
(cr1f) | Corrections: |
(cr1f) | |
(cr1f) | * Make sure plug is in securely |
(cr1f) | * Check wall outlet, insure circuit |
(crif) | breaker has not been tripped |
(crif) | * [nsure voltage switch is set to |
(crif) | correct voltage |
(crif) | * Check fuse in DECSERVER, refer to |
(crif) | DECSERVER 100 Terminal Server |
(crif) | Site Preparation/Hardware |
(cr1f) | Installation guide |
(cr1f) | * Swap power cords |
(cr1f) | |
(crif) | |

(make next-node return))

SEPTEMBER 1988

63



By James D. Snyder

A Program To
Display Users Whose
UAF Accounts
Satisfy Selected
Criteria.

The VAX/VMS User
Authorization  File
SYSUAE.DAT contains account information for
all system users. At Princeton Plasma Physics
Laboratory, we have a VAXCLUSTER con-
sisting of six nodes, which is heterogeneous
in that each node has its own SYSUAFDAT
authorization file. Most users have accounts on
each node, and many have different privileges
and quotas on each node.

In addition, we have several MICROVAX
IIs connected to the cluster via DECNET, each
of which has its own authorization file. There
are DEC utilities (such as AUTHORIZE) and
third-party utilities that allow examination of
various UAF parameters for a specific user in
a single authorization file.

However, we often need to look at some
or all of our authorization files simultaneously
and from a different angle. Rather than seeing
the parameters for a specific user on a par-
ticular node, we need to be able to see quickly
and easily a display of all users whose accounts
satisfy a specified set of criteria in any or all
authorization files (see Figures 1 and 2).

For example, we have to be able to
generate a list of all users who have SYSPRV
or SETPRV privilege on any cluster node,
haven’t logged in on any or all nodes in the
past year or have an excessively large or small
working set quota on any or all nodes. To
facilitate this, we developed a program called
SCANUAF. SCANUAF allows our system
manager to enter parameters that effectively

”

say, “Show me all users who ...)” where

CANUAF

3 ’

represents anything that can can be
determined from the authorization files.

Input Commands

SCANUAF signals that it’s ready for input with
the prompt SCANUAF>. Input commands to
SCANUAF consist of sets of parameter-value
pairs. The parameter half of a pair designates
the UAF parameter to be examined. Any
parameter defined in the UAF (other than
passwords) may be specified. For the most
part, parameter names are the same as those
that would be specified in the AUTHORIZE
utility.

The value half of a pair is the value against
which the values from the UAF records are to
be compared. A value may be an integer or a
character string, depending on the parameter
to which it applies.

A parameter-value pair is connected by a
comparison character. The characters =, \,
< or > are used, respectively, to search for
users whose UAF value is equal to, not equal
to, less than or greater than the value specified
in the command.

For example, to display all users who have
a base process priority of 4, the command
would be:

SCANUAF > PRIORITY=4

To display all users who haven’t logged
in interactively since the beginning of 1988, the
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Over the noise of
corporate issues, your
department’s
computing needs are
not always heard. In the
stack of things to do,
they often wait at the
bottom of the pile.

RDM is the ONLY application developer designed specifically
to get department software development done. More than
just a database, RDM is a complete application development
system AND full relational database — integrated into one
flexible, table-driven tool.

RDM'’s table-driven technology is a generation beyond con-
ventional database development. RDM supplies all the
parameters that shape standard application components. You
add your own custom-designed specifics. RDM eliminates
the need to code and recode routine application features.

RDM is nonlanguage, fill-in-the-form application develop-
ment. With no programming code to analyze, the learning
curve is short and productivity increases. With or without
software development specialists, you create the entire appli-
cation: data input forms, summaries and reports, command
menus, on-line help files and processes to validate and
manipulate data. You'll implement even the most procedural
tasks — without procedural language syntax.

A fter initial software development — your department’s
needs will evolve. RDM makes system modification and
maintenance easy. You add new forms and reports — when
you need to. You create new files or change data relationships
— quickly. And without any change or rewrite, RDM appli-
cations will transfer and share data across 10 different operating
systems. You save time and money with one software
product for your VAX, PDP11 and IBM-PC.

Since 1980, RDM has been the choice of more than 2500
departmental application developers. For quick application
development and easy maintenance, for increased productivity
and extended portability, for stand-alone, integrated,
distributéd or networked systems . . . there’s no better
software solution than RDM.

Find out how your
applications canrise to
the top of the stack.
Call today.

800-362-6203
In Canada, call 800-255-6378

CIRCLE 190 ON READER CARD

ENTERTAINMENT
MANAGEMENT

Data Acquisition “

_4 >Student Ragistration

Bill Of Materials

shop floor
manage meni

Pmcess‘ Contfol

| Inventory Control
< CLIENT TRACKING

s

|

Interactive Technology, Inc.
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SCANUAF > LOGINT <01-JAN-1988

Node: USC
Username: AMARTIN

LOGINT : (None)
Username: ANCHER

LOGINT : 16-JUN-1986 16:23:59.62
Username: APALLADINO

LOGINT . 5-NOV-1986 12:08:49.93
Username: APAN

LOGINT : (None)
Username: APUNJABI

LOGINT : 29-JUL-1986 16:28:22.14
Username: ARCHIVE

LOGINT : (None)
Username: ARCTFTR__NONS

LOGINT : (None)
Username: ARNOLD

LOGINT : (None)
Username: ARUN

LOGINT : (None)
Username: BARNES

LOGINT : 14-APR-1986 11:05:58.42
Username: BOLLENBACHER

LOGINT : (None)
Username: BROWN

LOGINT . 3-JUN-1985 08:15:32.52
Username: CBOWMAN

LOGINT : (None)
Username: CHALSEY

LOGINT : (None)
Username: COBRIEN

LOGINT : (None)

Display all users who have not logged in since 01-JAN-1988.

command would be:

SCANUAF > LOGINT <01-JAN-1988

For a given search, our system
manager can enter up to five parameter-
value pairs, each separated by an
operator AND or OR. For example, to
display all users with (SYSPRV,BYPASS)
or SETPRV authorized privilege who
haven’t logged in interactively since the
beginning of 1988, the command would

be:

SCANUAF > PRIV = (SYSPRV,BYPASS) OR
PRIV= SETPRV AND LOGINT
<01-JAN-1988

Processing

For a given UAF record, each specified
parameter-value pair from the input line
is evaluated and is assigned a logical
value of TRUE or FALSE. After a pair is
given a logical value, the operator
preceding the pair tells whether the
logical value should be ANDed or ORed
with the composite logical value of the
previous pair. If the composite logical
value for an entire input string is TRUE,
SCANUAF displays the username on that
UAF record and (optionally) the UAF in-
formation that resulted in the record’s
selection.

One useful feature of the program
comes implicitly with use of the \
comparison character. For example, to
see a list of the last time user SMITH
logged in interactively on each node,
specify USER =SMITH as one parameter-
value pair and pick an implausible in-
teractive login date for the value part of
another parameter-value pair, as follows:

SCANUAF > USER =SMITH AND
LOGINT -JAN- 1900

SCANUAF provides special com-
mands to allow our system manager to
tailor the searching and display
mechanisms. These commands allow for
the following:

1. Restrict the searching to the author-
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