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People produétivity. It’s more important than ever.
And a good database system can mean real
productivity.

USER-11 is a high-performance database system.

It is a fact: Software designed with USER-11 is
built more quickly, operates more reliably, and
performs better than other software techniques.

USER-11 is unique. It’s easy to install. Easy to
learn. And easy to apply. Adaptive tools and a
standard approach ensure that maintenance is
easier than ever.

A key to USER-11’s success is its powerful,
dictionary-based modules. Software developers
simply describe and assemble these modules to
create custom business packages—at an
unprecedented rate.

Naturally USER-11 is supported with excellent
documentation and a variety of training options
for beginner to expert. Our commitment is to your
complete satisfaction. '

Whether you are a software provider or a software
user, we guarantee you will be delighted.

Ask us about USER-11 and our family of business
software products, or better yet, ask a
productive USER!

North County

Computer Services, Inc.

2235 Meyers Ave., _

Escondido, California 92025
(619) 745-6006, Telex: 182773

*USER-11 is currently available for DEC computers
using the RSTS and VMS operating systems.

[ IN[cIc]s] ]
.%8@!3.

©NCCS 1983

CIRCLE 30 ON READER CARD




Why settle for half the
VAX information management solution?

Now there's a complete
set of data and text management
tools for VAX™ users. It's called
SMARTSTAR!" and it lets you
design completely integrated
applications —from the physical
VAX RMS file level to the user’'s
application window.

This is the first software
package for the VAX that lets
you create multiple window
applications, including a unique
scrolled forms concept to
greatly increase the effective
VT-100™ screen size. Com-
ponents include:

SMARTDESIGN” —
Design simple to complex appli-
cations, with no procedural or
non-procedural code required.

SMARTQUERY"—Run
those applications with linked
windows, general query capabil-
ity (including pattern matching),
and with multi-user concurrent
processing. All this still with-
out code.

SMARTCALL"™ —Lets
you integrate SMARTSTAR's
fourth generation capabilities
with complex applications when
VAX host programming is
required.

SMARTSTAR is built
around VAX architecture, so
everything is consistent with
Digital's standards. Interfaces to
Digital’s Datatrieve” and ALL-
IN-ONE" are provided with
general VAX datatype support.
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Get the complete solu-
tion. Call now for more facts
about SMARTSTAR or any
of our other VAX software
products.

Sl

Signal Technology, Inc.
The leading independent software developer

for VAX/VMS™

5951 Encina Rd.

Goleta, CA 93117

Call toll-free (800) 235-5787
California (805) 683-3771

Germany * TCAE GmbH, Tel 8139/6067, Telex: 527523
Sweden, Norway, Denmark, Finland * 3K Tre Konsulter AB
Tel: 0764/30175, Telex: 15559

Switzerla:

Telex: 8

uter-G

Japan * Rike: Cor
UK. - Logica Ltd , Te

VAX, VAX/VMS, VT-100, Datatrieve and ALL-IN-ONE are
trademarks of Digital Equipment Corporation



Five reasons why DEC users
should buy Emulex

Broad product line featuring

our new DMF-32 emulation.

Nobody covers LSI-11, PDP-11, and VAX-11 users’
needs like Emulex. More than 15 software-
transparent controllers emulating DH11, DZ11, DV11
and DMF-32. All deliver improved line-handling
capabilities, in a smaller package, at lower costs.

More channels.
Emulex’s new DMF-32 emulation is typical. One con-
troller board handles up to 64 lines, vs. only eight per
DEC module. And Emulex offers all lines with modem
control, not just two. For even more lines, Emulex’s
Statcon Series is the answer. We simply add a low-cost
port concentrator, so that with one controller board
you can connect up to 256 remote and local terminals.

. o
Easy growth path.

As your system grows, upgrading is simple with
Emulex controllers. Just change PROM sets. Example:
DH to DMF for $350. In addition, Emulex’s advanced
microprocessor architecture is consistent throughout
the product line. Think of the inventory savings.

communiciions controllers.

Fewer backplane slots.
Emulex communications controllers pack so much
capability onto each board that fewer boards are
needed. Take a 64-line DH11 emulation. Emulex does
on one board what it takes DEC to do on 36. Think of
the savings in rack space, to say nothing of price.

Lower prices.
For instance, a DEC DH11 controller
lists at $8,950 per 16 lines, with
expansion chassis costing $3,000
or more. Compare that to
Emulex’s CS11/H at $4,500
for the first 16 lines and
$3,000 for each additional
16 lines. At 64 lines, you
suddenly have savings
of about $23,000 and a lot
of extra slots to boot.

&

Don’t speculate with your communications controller
dollars. Invest in Emulex. Phone toll free: (800)
854-7112. In California: (714) 662-5600. Or write:
Emulex Corporation, 3545 Harbor Blvd., P.O. Box
6725, Costa Mesa, CA 92626.

>
EMULEX
The genuine alternative.

GSA Contract #: GSOOK840155575
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From the publishers . . .

THE MORE THINGS CHANGE,
THE MORE THEY ARE THE SAME
Carl B. Marbach

It has been four years since we publish-
ed the first RSTS PROFESSIONAL in
November/December 1979. It was an idea
whose time had come, and we (I include all
our readers and friends) made it happen.
Subscriptions grew, advertising filled its
pages and we printed more useful articles
for DEC computers than had ever been
printed before.

Soon, four times a year wasn't enough
and we moved to produce the magazine
every other month, six times a year. Most of
our readers were RSTS users, but at heart
we were all DEC interactive computer
people. Computers and people don't stand
still, and technology decreed that we move
along, or up. We struggled with the idea and
finally brought out the VAX/RSTS PROFES-
SIONAL this year. We worried a lot. Would
RSTS people not like us any more? Would
VAX people learn to love the "PRO" as
thousands of RSTS user had? Would we be
on the fence and have no audience?

| can report to you that most of our
worries were unfounded. RSTS people are
happy to hear about what is happening in
the VAX world. There continues to be plenty
of good solid technical help for RSTS people
and we are still getting new subscriptions
from, yes it is true, “"NEW" RSTS users.

Thanks to Al Cini, one of the real VAX
Professionals, the VAX/VMS persons are
finding lots of quality VAX information in
our pages. What we are finding is that a lot
of material is not so system specific that it is
wasted on any one operating system. Is it so
far fetched to believe that some VAXs
might have MICRO-11s as data collectors or
remote systems? Using and knowing about
smaller PDP-11s could be important to even
the largest VAX user.

Under Al's direction you can count on
the VAX articles to keep meeting and ex-
ceeding your expectations; of course, he
needs your help. If you have something to
say about VAX/VMS, do your computing
friends a favor and put them on tape or
floppy and send them to us. This is the best
place to get the message to VAX users all
over the world.

New VAX subscriptions are setting
records. We have signed up more new
subscribers in the last two months than any
two month period in our history. It seems
that VMS is a poplular operating system.
Did you know that our magazine has about
four times the circulation of any DECUS
newsletter? The VAX/RSTS Professional is
read in more than 15 countries around the
world. You should see our post office bill!

The VAX/RSTS Professional was con-
ceived to be YOUR technical journal and
forum. It is getting bigger (note the new
bindery process and increase in the number
of pages) and we hope, better. In the com-
puter business four years is a long time but
my message to you is the same as it was in
1979: Thank you for helping to produce the
only operating system specific magazine in
the world. | look forward to the next four
years of sharing it with you. Thanks.

QBUS FEVER Dave Mallery

| have to hand it to someone (or several)
on the DECwest team that developed the
MicroVAX. Choosing the Micro-11 Qbus for-
mat was a decision that will pay off for
years to come.

The choice has made a VAX a possibil-
ity for small system integrators. The whole
world of Qbus peripherals is now available.
This is getting back to the original spirit of
the PDP-11s and the Unibus. Make the bus
specs public and let all the world have at it!
There are probably more PDP-11s than
anything else today because of that fact.
DEC may be big, but the add-on industry
that they spawned is also big. Since that
add-on industry exists to “add-on” to DEC
processors, DEC wins too.

There was lots of talk on the exhibition
floor at DECUS about Qbus performance. It
seems that with the newer block mode
DMA controllers, Qbus performance can
sometimes exceed Unibus. If this is true,
then the last of the “problems” with the bus
vanish.

| hope DEC can cope with the demand
that is going to hit them for this new
machine. DEC's roots are in “pumping iron”
out the door. These fantastic, cost effective
micro boxes will allow them to get back to
the good old days. ®

We'd like to extend to you
all our best wishes for a

Healthy & Happy 1084!

Page 4

PROFESSIONAL

Publishers: R.D. Mallery, Carl B. Marbach
Managing Editor: James L. Trichon

VAX Editor: Al Cini

Director of Advertising: Helen B. Marbach
Business Manager: Peg Leiby

Advertising Sales Manager: Hope Makransky
Assistant Editor: Linda DiBiasio

Production Manager: Georgia F. Conrad

Subscription Fulfillment:
Kathi B. Campione, Claire Hollister,
Margie Pitrone, Connie Mahon, Terry McMahon

Contributors:

llan Caron, Alton O. Moore, III,

Michael Mowat, John D. Papadopoullos,
Robert B. Robbins, Ann Sangpan,
Terry C. Shannon, Marci Shatzman

Bob Stanley, Allen Watson

United Kingdom Representative:

Pauline Noakes

RTZ Computer Services Ltd., P.0. Box 19

1 Redcliff Street, Bristol, BS99-7JS
Phone: Bristol 24181

Mid-Atlantic and Northeastern Representative:
Ed Shaud
P.0. Box 187, Radnor, PA 19087

Phone: 215/688-7233

Cartoons:
Emily Dahistrom, John's

Design, Typesetting & Layout: Grossman Graphics
Photography: Al Ewing

Printing & Binding: Schneider Litho Co., Inc.
Cover Art: Jim Lang )

ALL PROGRAMS PUBLISHED IN THE VAX/RSTS PROFESSIONAL
ARE WARRANTEED TO PERFORM NO USEFUL FUNCTION. THEY
ARE GUARANTEED TO CONTAIN BUGS. THEY ARE DESIGNED TO
GET YOU THINKING. THEY ARE INTENDED TO EDUCATE AND
ENTERTAIN. THEY ARE PUBLISHED ON THE PREMISE THAT IT IS
BETTER TO SPREAD PEOPLES' BEST EFFORTS AROUND EVEN IF
THERE IS AN OCCASIONAL PROBLEM. IF YOU USE THEM. MAKE
THEM YOUR OWN, AND YOU WILL NOT GO WRONG.

Editorial Information: We will consider for publication all
submitted manuscripts and photographs, and welcome your
articles, photographs and suggestions. All material will be treated
with care, although we cannot be responsible for loss or damage.
(Any payment for use of material will be made only upon
publication.)

*This magazine is not sponsored or approved by or connected in
any way with Digital Equipment Corporation. “VAX", "RSTS" and
“DEC" are registered trademarks of Digital Equipment Corpora-
tion. Digital Equipment Corporation is the owner of the
trademarks “VAX", "RSTS™ and "DEC" and is the source of all
“DEC" products--.

Material presented in this publication in no way reflects the
specifications or policies of Digital Equipment Corporation. All
materials presented are believed accurate, but we cannot assume
responsibility for their accuracy or application.

VAX/RSTS PROFESSIONAL, December 1983



THE

SYSTEM PERFORMANCE

TEAM

Technically Superior Products

from

System Performance House, Inc.

1. DOPTER

2. UFDOPT

3. SPSORT

Coming Soon

The best disk structuring/optimizing program available. DOPTER automatically
performs every optimization available in any other program, plus many more
which are found only in DOPTER. DOPTER is available for both version 7 and 8
of RSTS/E. DOPTER is an excellent tool for converting version 7 disks to version
8 type disks. Single CPU price - $750.00.

A fast, safe REORDR-like program which builds better directories which stay
that way longer than those produced by REORDR or RDR* Do not be
confused-only UFDOPT puts the most frequently accessed files at the front of
the UFD’s, detetes unused attributes, sets the contiguous bit where appropriate,
and puts free space near the front of the UFD to speed file creation and to help
prevent “tangling” of the directory links. Single CPU price - $250.00.

An extremely fast, versatile RSTS/E sort utility. SPSORT needs no scratch space
except for a 5 block control file. It comes in three forms, a SORTG/SORTM*
emulator, a Sort-1 Plus* emulator and an FSORT3* emulator. These sorts
provide a direct repacement for their namesakes-with no change in software. In
addition, SPSORT’s emulators have been extended to sort DIBOL decimal,
packed and EBCDIC data types. Single CPU price - SORTG/SORTM emulator,
$450.00, Sort-1 Plus emulator - $850.00, FSORT3 emulator - $1250.00.

Asingle-disk DOPTER which will optimize single-disk systems. There will be no
disk packs or tapes to shuffle; just run it and enjoy the performance increase!

For more information on any of the above products, write or call the SYSTEM
PERFORMANCE HOUSE, INC.

*SORTM and SORTG are registered trademarks of Digital Equipment Corporation. Sort-1 Plus is a Please Send more information:
registered trademark of Oregon Software, Inc. FSORT3 is aregisterd trademark of Evans, Griffiths and Hart,

Inc. RDR is a registered trademark of Software Techniques, Inc.

ODOPTER OUFDOPT OSPSORT

Name
Company
Address
System
Performance Phone
House, Inc. System Performance House, Inc.
5522 Loch More Ct. E. + Dublin, Ohio 43017 - 614/764-1585

5522 LochMore Ct.E. + Dublin,Ohio43017 <« 614/764-1585 = e e e e e e e e e e e e e e e e e =
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Send letters to:
PRO TALK
P.0. Box 361
Ft. Washington, PA
19034-0361

In response to Fred Gervasoni’s
letter in the April, 1983 issue of RSTS
Professional (Page 71), | would first of
all like to answer our young reader’s
request by explaining how the
keyboard number is extracted, and
secondly, share this useful piece of
code with all the other interested par-
ties. The code kills two birds with one
stone and is self explanatory.

K.K.N.G.H. stands for King Khalid
National Guard Hospital. The
hospital’'s computer department is
manned with professionals from the
United Kingdom and is rated as having
one of the most advanced
technological computer departments
in the world.

Thanking you for your time and
effort on this matter.

John D. Papadopoullos

Senior Analyst Programmer
K.K.IN.G.H.

Jeddah (K.S.A.)

See “The All Singing, All Dancing

Skeleton Program’’ in this issue.
* ok %

My article, ““4th Generation System
Development,” August, 1983, Vol. 5,
No. 4, demonstrates that wrong ver-
sion problems are not limited to
programs!

The version published lacked the
statistics which were shown as XXXX
rather than the actual numbers. My
apologies, the correct version s
reproduced below.

““SCOPE

The resulting system is composed of
25 programs distributed between five
menus, three master files, one control
file, four separate transaction type pro-
grams, one major inquiry program,
nine selective report/inquiry programs
and two extract/merge programs. The
system contains 5800 lines of source
code and 900 lines of documentation
produced by ACT4.

ACT4 STATISTICS

Page 6

Total ACT4 usage statistics were 322
minutes of connect time and 522
seconds of CPU usage.”

Two references that were dropped
from the article might be of interest.
EDP ANALYSER of March 1981 pro-
vides an excellent overview of this
subject. ACT4 is located 347 Bay
Street, Suite 603, Toronto Ont M5H
2R7.

DG Burnley

| just thought that you might like to
know that nobody ever came back to
me with an answer as to why TECO/VT
performs a wrap around after column
78.

The general view is that this is not
caused by VTEDIT macro itself, but by
something in the TECO scope driver.

Question: If TECO is so wonderful,
why can’t it check my spelin for me?

WELL, NOW WE CAN FAIL TO
COMMUNICATE WITH MORE
PEOPLE— FASTER!!

| wonder if you could consider hav-
ing a competition in the DEC or RSTS
PROFESSIONAL, where there would
be two prizes.

The first prize would be for the cor-
rect answer, while the other prize
would be for the most original!

Anyway, keep taking the pills —
They appear to be working!

‘ Peter Dick
London, England

% ok ok

Regarding the article by Kevin P.
Herbert, a VAX-11 BASIC subroutine
can not receive parameters by value; it
will not even compile! But there is a
way around this by using the LOC
function. You simply take the LOC of
the parameter, thus giving you the
value.

10 Sub ASTRoutine ( Long ASTPrm
,Long RO_
,Long R1_
,Long PC_
,Long PSL_

by ref
by ref
by ref
by ref
by ref)

e e B RO

Declare long ASTPrm, RO, R1, PC, PSL
ASTPrm = Loc( ASTPrm_)
RO = Loc( RO_)

Rt = Loc( R1_)
PC= Loc( PC_)
PSL = Loc( PSL_)

! Now get the values

print astprm, r0, r1, pc, psl
End Sub
10 1Example of calling an AST
Declare Long ASTPrm, RO, R1, PC, PSL

External Long Constant ASTRoutine
External Long Function sys$DclAST

8§ = Sys$DclAST( ASTRoutine by value, 10§ by value,

Sleep 2%

32767 End

Allen Rueter

St. Louis, MO

Mr. Herbert’s article appeared in

August 1983, Vol. 5, No. 4 (“"Writing

AST Routines in VAX-11 BASIC”). A

correction to this problem was publish-

ed in October, 1983, Vol. 5 No. 5 on

page 22. However, it bears mentioning
again.

L4
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The new Emulex TC7000 tape coupler is more than just another emulation of DEC peripheral hardware
for VAX-11/750 or 780 systems. Like every Emulex disk, tape or data communications controller, it gives you
performance and cost advantages that no other product can match. Re-marketing or using a VAX-11/750
system? The TC7000 coupler allows you to move up to the higher densities and transfer rates of state-of-
the-art GCR tape transports. Backing up a VAX-11/780 system? The same TC7000 gives you a choice of
three tape densities —800-bpi NRZ, 1600-bpi PE or 6250-bpi GCR. In any combination. In a single tape
subsystem, connected to a single plug-in board.

Think what this means in terms of inventory, spare parts, service and system-upgrade possibilities. With
the flick of a switch, you can convert a VAX-11/750 tape subsystem to a VAX-11/780 storage facility. Flick
another switch and you can convert from one industry-standard tape interface to another. The Emulex
TC7000 supports up to four STC-type tape transports or up to eight reel-to-reel units with Pertec-type
formatter interfaces.

All this without touching the balance of your software or hardware. Your VMS or UNIX operating system
just assumes that another TM03/TU77 tape facility has been added to the system. Requires only one
Massbus controller slot in a VAX-11/750 backplane. No extra backplane connection at all in the case

of VAX-11/780 CPUs. The TC7000 fits right into the Emulex V-Master card cage you have already plugged
into your VAX-11/780 terminator slot.

And here’s good news for LSI-11 users. With your support, Emulex
is now one of the country’s leading suppliers of DEC-compatible
hardware. With production soaring, it's time to pass along a part
of the savings in production costs by reducing prices across a
broad spectrum of LSI-11 disk and tape products. Price slashed 33%
on the popular TCO2 tape coupler. Additional savings of 21% to 32% on UCO01, SC02 and SC03
controllers. Phone your nearest Emulex representative for details —and watch this space for even more
good news from Emulex.

It’s official. Fiscal 1983 was a banner year for Emulex, its customers and its suppliers. A 93% increase
in sales. A 155% increase in earnings —much of it to be reinvested in new-product research and new
production facilities that will further reduce the cost of Emulex products. To get the full story, write for
your copy of the Emulex 1983 Annual Report. It’s your story, too.

CEEED ¢ < G

3 ® C
EMULEX

3545 Harbor Blvd., PO. Box 6725

Costa Mesa, California 92626
Toll-Free (800) 854-7112, in Calif. (714) 662-5600.

GSA Contract #: GSOOK8401S5575 ™DEC, VAX, Massbus, LS| and PDP are trademarks of Digital Equipment Corporation. UNIX is a trademark of Bell Laboratories.
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VAX/RSTS SECURITY REVISITED

By Dave Mallery
Photo by Philip G. Anthony

| intend to treat five major aspects of security common walls. Often ignored are the telephone numbers of your dial
to both RSTS and VMS installations in this article: in lines that are written on the RJ-11 blocks on the wall, or
1) Physical — your ability to keep unauthorized people taped to the modems or cables. If there are terminals other
away from your computer and related communications than the console, they are often bereft of security, since
equipment they are in an area considered secure. The operator console
2) Internal — password and other mechanisms either is a multi-faceted threat. Do you know what is done with
inside or outside the operating system or applications that the hard-copy that comes off it? Is it logged in while unat-
ensure that the programs are used by the right people at the tended? Can you see the terminal from the computer room

right times -and locations window. Can you read the printing?
3) Dial-up and Leased line — the weakest link in the More “KBO:" horrors: Most security systems and
chain. operating systems impart special privileges to the console.
4) Software — operating system bugs and “holes” as For instance, the RSTS system start-up procedure logs the
well as “Trojan Horses” console into [1,2]. If the operator aborts the start-up once
5) Psychological — defense against “around-end” attack. INIT.BAC is running, then the console remains logged into

[1,2]. Normally, one relies on the physical security of the

computer room as a guard against this necessary “hole.”

e There are modifications one can make to INIT, but these
Like any defense, you are only as secure as your render the system vulnerable to a full “lock-out.”

weakest link. The press is full of examples of hair-raising This vulnerability does not seem to exist in the VMS
penetrations. The systems penetrated are, in many cases, world. Provided no one has “tinkered” with the startup.com
the most physically secure in the world, yet their defenses files, the start-up process is un-interruptable and does not
seem to peel back with leave any terminals logged

in.

It is a good idea to take

the “vip” tour of the com-
puter room (the one the
boss gives to visiting
dignitaries). See how much
information you can gather
@8 about the system.
T A ' Physical security does
”O[\i&% ® not end with the computer
e PP room. Tape libraries, stag-
ing areas and their ter-
minals, and most impor-
tant, telephone rooms are
vulnerable. Vital data lines
are available at several
places in your building,
perhaps you don't even
know where. Remember
that the person who wants
to crack your system is prob-
ably more knowledgeable
about the phone system
than most phone
employees.

almost no effort.

The reasons for
physical security are ob-
vious. If I want to bomb
your computer, | have to
get the bomb into the com-

s AUTHORIZED
pute.r room or the im- ' PERSON“EL o :
mediate vicinity. If | want

to destroy your data, | have Y V
=MNQ S

i

A

to get into your vault with a
magnet. (I hadn't been six
months in the business
(1967) when a disgruntled
employee erased a year of
summary data for my
employer just prior to a
union walkout.)

There are many more
reasons for keeping people
out of the computer room.
All sorts of information
about your operation is ly-
ing around, coming off the
printers, taped to the ter-
minals or written on the

Page 8 VAX/RSTS PROFESSIONAL, December 1983



Q)
0,

<<°QA

&

WHAT YOU DON'T KNOW
- ABOUT RSTS/E DISKS IS
COSTING YOU MONEY

—

If your disk looks like this, you’re wasting system performance.

If your disk Jooks like this, you’re using DISKIT.

When the job you’re running requires reading the
“red” file, it naturally happens faster on a well-
ordered disk. Disks become ‘“fragmented” as you
use your computer. The system slows down. And
that costs you money.

Now, you can restructure your disks and get back
that lost performance (up to 50%) without spending
a dime on new hardware. DISKIT is the original
software system that makes this possible.

But don’t confuse DISKIT with other system
utilities, DISKIT is a complete “software tool kit”
that optimizes your RSTS/E system.

5242 Katella Avenue
Los Alarhitos, CA 90720
United States
-Phone: [714] 995-0533

DISKIT is:

e DSU — The utility which restructures the infor-
mation on your disk, making data fast and easy
to access. ;

¢ DIR — The incredible directory tool that finds
files at the rate of 400 per second.

¢ RDR — Reorders disk directories 30 times faster
than ever before possible.

e OPEN — Displays complete job statistics and
file activity so you can see what your system is
doing. :

e DUS — The set of CALLable subroutines which
pre-extend file directories, reducing
fragmentation.

In today’s tight economy, it's more important than
ever to get the most out of your hardware invest-
ment. Call or write today and start getting your
money’s worth from your computer. _

287 London Road

Newbury, Berkshire RG13 2QJ
United Kingdom

Phone: 44 (0] 635-30840
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Once a phone line has left your “secure” building, it
travels to the local central office along with all its peers, in
large cables. These cables terminate from time to time up on
poles. They are jumped to the next cable and so finally get to
the office. They are vulnerable to tapping at any point where
they exit a cable. Unless the data is encrypted, it can be
displayed with little or no effort, and the tap cannot be
detected except by the most sophisticated equipment. The
data that is passed on synchronous lines between stat muxs
is harder to separate and read, but it is all there. Wouldn't it
be a nice feature for stat mux makers to offer . . .

One of the most “famous” tap jobs was accomplished
with a little knowledge of phone company internals. The in-
dividual called the repair facility, impersonating a phone
employee (see psychological attacks). He arranged for a
simple bridge arrangement that caused a phone in his room
to ring in parallel with a certain dial-in line on a target com-
puter. All he had to do when the phone rang, was to lift the
receiver and place it into his acoustic coupler. A verbatim
transcript of the entire session was printed out for him, in-
cluding all the passwords typed, etc.

| was in a computer room recently that was a perfect
example. Built in a modern warehouse building, the com-
puter room was equipped with two fine windows that faced
the outside world. The windows were single pane glass. The
room itself had a motion detector, but as I noted, the alarm
would be activated by the bomb as it came in the window.
This firm happens to turn over 50 percent of its employees a
year, but does not percieve any threat from disgruntled
employees. The computer room had an outer room for print-
ing -and job staging. That room opens into a corridor (in a
building with nearly a hundred employees). Both doors are
kept unlocked. Tapes are kept in a vault in the programmer
area across the hall. The vault is unlocked and unattended
during the day. There is no alarm interlock to insure that the
vault is at least closed when the building is locked. No offsite
storage of critical backups is performed.

Another area of concern is the physical security of
printed forms. Where are your payroll and a/p checks kept
right now? Do you even Know?

INTERNAL SECURITY

By internal security, | mean the password and other
mechanisms that are designed to limit access to the proper
people at the right times and places. This can be as simple as
the password mechanism, or as complicated as custom soft-
ware can make it.

There is usually some division of tasks discernable in
the physical layout of a company. One would not expect to
see payroll running on a terminal installed on a salesman’s
desk. Nor would one expect to see the general ledger being
run by the payroll clerk. Least of all, would one expect to see
a warehouseman running the president’s private spread
sheets. This reality has led to the creation of security
superstructures that are based on keyboard-ids. A simple
system along these lines can be added to the RSTS login, or
included in the VMS login.com procedure.

Passwords in a commercial environment are often a
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joke. They are written on terminals, left in the VT100
answerback buffer, yelled across rooms. Terminals are left
logged in while the users are out to lunch, and left in the
same state all night (to let the cleaning service run accounts
payable). How many payroll systems have “PAY" or
“PAYROL" as the password, etc . . . How many RSTS [1,2]s
are there out there with “SYSLIB" as the password. Nuff
said.
Another word about passwords. They should be:

1) full allowable length
2) contain at least one numeric digit
3) not be related to the owner or the application

Secondary passwords are a great idea. They can be re-
quested by the login procedure, or by the application.

Another worry is that valid users, once validly logged
in, will proceed to exit their legal “space” and go elsewhere
in the computer, doing things they oughtn't. This can be
countered by the above mentioned Kkeyboard sensitive
technique: KB43: is allowed into [7,3] from Monday to Fri-
day and from 8:45 to 17:30 only. Any time this keyboard is
found elsewhere, or outside the time range, the alarm is
broadcast to the appropriate parties.

Leaving a trail is critical. There are a number of
messages produced by the RSTS login program that are
broadcast to KBO:. Before you patch these “annoyances”
out, realize that they may consititute the only warning you
may ever get. Any security system you buy or implement
should have a full and flexible alarm system. Alarms on an
unattended KBO: at three in the morning are worthless if
they are never read . . .

DIAL-UP and LEASED LINE

Allowing dial-up access to your computer is probably a
necessary evil. Only huge companies can afford 24-hour, on
site programmer support.

Once you have plugged that little RJ-11 plug into the
box on the wall, you have exposed your computer to the
world-wide switched network . . . the world of the hacker.
Probably the only thing worse than that is to plug your com-
puter into one of the packet networks, or the ARPANET.

The popular press is full of lurid accounts of how it is
done. Your must convince yourself that probes from the
network are a certainty, and that they are going on right
now. If this is the case, do you know that they are not?

There are as many remedies as methods of birth con-
trol. They vary from abstinence to high-tech devices. Let's
look at abstinence. This is a very inexpensive yet highly ef-
fective method. You unplug the phone line from the
modem. You set up a procedure with the operator that
guarantees that the plug will only be inserted after a
specific identification sequence is performed that includes a
call back by the operator to a known phone number not sup-
plied by the caller.

That is great if you have 24-hour coverage. And if the
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Gtart with an
LSI-11

Dataram’s W23 starts
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$16,940 system price*
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RSTS. nd ...and end up with a
r- powerful minicomputer!-

Dataram’s W23 minicomputer system gives you more
than an LSI-11. By packaging an LSI-11/23 (or
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operator remembers to unplug the modem when you are
done. This could also be accomplished by the security per-
sonel in larger operations.

RSTS has an option for a secondary password on dial-in
lines. You can never have enough passwords!

Security packages exist that provide a wealth of protec-
tion for dial-in lines including probe detection and automatic
line disabling after a specified number of attempts.

A newer, but very expensive technique is a variant of
the answering machine that answers the phone, demands a
touch-tone password, and then calls back a pre-stored
number to make the connection. For the shop with only a
few dial-in lines, this is nearly optimum. (Remember that all
of these techniques are vulnerable to the tap technique . . .
they can tap the call-back number . . .)

Everything said about the dial network should be raised
a few orders of magnitude when discussing the packet net-
works.

Leased lines imply that terminals connected directly to
the computer are located in remote locations. Not only can
the line be tapped (with more difficulty), but there are a
number of directly connected terminals in a remote location
that is probably not as secure as your own location.

A super-simple expedient is to have a procedure that
sets all the line speeds to zero outside of business hours. It is
very difficult to log in at speed zero. This is worth the occa-
sional heat you will take in emergency situations. The same
can be said of in-house terminals after hours.

SOFTWARE AND **HORSES™

When | was a Kid (never mind when!), there was a chant
that went: “There's a hole in the bottom of the sea . ..”

Face it: there are hundreds of thousands of lines of code
in both RSTS and VMS. Have you ever seen a program of
more than five lines that didn't have a bug???

Fortunately, these “programs” do get a great deal of
use. Occasional holes do appear and are plugged with great
speed. This is due in no small part to the current crisis of
security. The best way to keep up on the current status of
your favorite operating system is to attend the DECUS prod-
uct panels. Many break-in artists do.

The “Trojan Horse" is a different beast. It is possible for
the author of a third party (or DIGITAL) software product to
leave a “back door” in a piece of software. This will be ac-
tivated sometime in the future by a convoluted series of nor-
mal commands, or a special hidden command. The effect of
the activation can be anything from entry to privilege to
total destruction of the system. | feel that you should be
aware of this possibility and bring it up in the negotiations
for any software purchase. There is really nothing that the
vendor can do, but the possibility is too real.

PSYCOLOGICAL ATTACK

Perhaps the most successful break-ins have occurred
not by a frontal attack on the physical or software defenses
of an installation, but by a script that goes like this:
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TIME: 2:15AM
PLACE: THE COMPUTER ROOM
(phone rings)
OPER: Hi — computer room XYZ Corporation, Suzy
speaking . . .

ENEMY: Oh, Hi Suzy, boy am | glad I got through to
you . . . This is DEC software support. Did
you get the emergency patch we sent
over earlier?

OPER: NO! What patch . . .?

ENEMY: You didn't. .. this is horrible . . . Is the
machine still up??

OPER: yes . ..

ENEMY: Phew! we're in luck! | will have to give it
to you over the phone . . OK?

OPER: Sure

ENEMY: OK, Suzy, just log your console in and run
SONLPAT ... Don't worry, I'll do it very
carefully with you . ..

The net effect of this little scenario is the penetration or
destruction of the system after the next boot.

You can't expect your employees to think of every
possibility. A computer room needs a certain line of defense
against this kind of “around-end” penetration. You must set
up procedures for incoming phone calls at night (and at all
times!). You should brief operators on this technique. They
should know who is calling them, and should never accept
instructions over the phone without at least a call-back to a
known phone number.

WHAT TO DO WITH A PENETRATED SYSTEM

OK, your system has been broken. Now what?

First, you should consider the possibilities of catching
the criminal. Most of these cases go unreported because the
owners of the business don't want to lose face. The FBI
would love to help. You should also have a talk with DEC
Security. You should do that before you change anything.

Once you decide to clean up the situation, here is a list
of things to do:

1) Save all suspect media as evidence

2) Do a cold-start sysgen on empty media using secure
copies of the distribution. If you think your distribution is
suspect, get a new one.

3) Have an outsider do the sysgen.
4) Replace all utilities and third party software.

5) Re-compile any programs on the system that have
any level of privilege. It's a good idea to periodically re-
compile privileged user programs from secure sources
without notice.

6) If you know who did it, swallow your pride and pros-
ecute! We will all be in your debt.

L4
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THERE ARE AT LEAST EIGHT
MORE TERMINALS HIDING IN YOUR VAX.

All you need is one Able VMZ/32 asynchronous terminal
controller to find 8 more lines in your DEC VAX-11/730, /750 or
/780, for a total of 16. With an additional VMZ/32 you can dis-
cover 16 more lines.

The VMZ/32 board plugs into the same space as the standard
DEC DMF32 board it replaces, providing 16 lines instead of 8. With-
out patches to the VMS. And with complete VMS compatibility.

Immediately you’ll unleash a minimum 13% increase in process-

ing speed. You'll instantly realize a 50% reduction in costs per line,
obtain a 50% space savings in the backplane and see a surprising
reduction in power consumption.

The VMZ/32 also reveals hidden performance within
your CPU by increasing its availability (idle time) up
to 500%.

To handle this newly acquired power, the VMZ/32

COMPUTER

gives you modem control on all sixteen lines. This lets you easily
manage the terminals, including those remotely located. Plus, you
can easily vary the speed on each line from a 50 to a 19.2K baud
rate, including split baud capability.

Here’s a dependability clue: an MTBF of over 100,000 hours.
To back it up, the VMZ/32 comes with a one-year warranty from
Able that can be extended if you like. Ask your Able representa-
tive for full details.

If you do unearth a problem, Able Support Service is as close
as the phone.

You can also uncover extra performance hidden in your printer
with Able's VMZ/LP, The VMZ/LP provides a dramatic
reductionin CPU overhead and is LP11 cable compatible.

So, to discover the full potential hiding in your VAX,
Able’s got a simple solution: just plug in the VMZ/32.

The communications specialists.

1732 Reynolds Avenue, Irvine, California 92714. Call toll free: 800-332-2253. In the Irvine area: (714) 979-7030. Or, TWX: 910-595-1729

DEC, VAX, DMF32 and VMS are trademarks of Digital Equipment Corporation.




Wrap a comprehensive assortment of languages,
utilities and data base software around a central dictionary
and VOILA! Information Architecture! (VAX Information Ar-
chitecture, to be specific, or VIA for short).

To be a real Information Architect, though, you'll have
to commit yourself to some planning, organizing and stand-
ardizing. This article will briefly review some VIA funda-
mentals and relate some tips not covered in the manuals
that will, if not make a Frank Lloyd Wright out of you, at
least advance you to “stone mason” level.

UNDERSTANDING VIA

VAX Information Architecture is a collection of
separately purchased and independently useable software
products which “play together” by way of the Common Data
Dictionary (CDD) facility. While you can buy a database
system (DBMS-32) that works within the VIA framework,
you certainly DON'T need it to get the major benefits of a
“data base management" approach to developing software.
The CDD, Datatrieve, a programming language, and a little
mental discipline are really all you need to accelerate or
often eliminate a lot of program development and mainte-
nance. Some of this “discipline” will surface during the
following “walk-through™ examples. We'll also see some of
the VIA products at work, but you should (of course) refer to
the documentation for specific functional details.

IN GENERAL

Who will be your Data Base Administrator?

DBA, like System Manager, is a very important part-
time job in any programming shop, even single-programmer
shops. The DBA is responsible for collecting and defining the
user community’s data requirements, and making sure that
the Common Data Dictionary really is the ONLY central dic-
tionary facility in use at the installation. When all software
intersects through the CDD, the CDD becomes a de facto
“design document” that can help make programmers more
“interchangeable.” Thoughtful maintenance of the Common
Data Dictionary is a very important job, without which the
“Architecture” is reduced to a mere drafting tool. So:

Appoint someone or yourself as “Data Base Administra-

tor,” whether you bought DBMS-32 or not, and make

sure the job is taken seriously.
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A FEW NOTES FOR
INFORMATION ARCHITECTS

By Al Cini

THE CDD DIRECTORY

Directories in the Common Data Dictionary organize ob-
jects, such as record definitions, DTR domains, etc., in a
hierarchical scheme, downward from the CDDSTOP entry-
point node. As a user, you are free to organize this directory
any which way you like (Chapter 1 of the CDD Utilities
Reference Manual describes the directory structure and sug-
gests some organizations), but a few arrangements just |
won't “work” very well at all:

1. It's not a good idea to separate different Kinds of
CDD objects into different “trees™ of the CDD directory. This
is no big deal for some products in VIA, but if you're using
DATATRIEVE and your domains, records, procedures, views,
etc. are arranged along different directory paths, you'll go
crazy trying to work with them. Since each CDD object will
have a “type"” associated with it (e.g., CDDSRECORD) and
since DMU allows you to qualify some directory manage-
ment commands with a /TYPE qualifier, separating objects
by type within the directory is rarely necessary.

2. Avoid naming CDD objects with a language’s re-
served or illegal words. CDDL won't mind compiling an ob-
ject description named “GOTO" but %INCLUDing or COPY-
ing it into a program later can cause headaches. Remember
that, since new VIA products may be bought further “down
the line,” you may need to anticipate them somewhat when
you . ..
3. Establish some sensible naming conventions for ob-
jects and object descriptions. In this area, just a little
thought can go a long way. Ending DTR domain, record, and
view definitions with a “type suffix,” such as ORDER__REC
and ORDER__DMN, will allow you to use the same generic
name (ORDER) for both objects. Further, since CDD objects
are not backed up by versions the way files are, you might
consider a version suffix (ORDER_DMN__V1) as well. These
can help you when you use DATATRIEVE to restructure a
changed file, or to adopt the kinds of “run-time” binding
techniques using Shareable Images we discussed in the last
issue. These kinds of “standards,” such as making sure all
variable names have an underscore in them somewhere, can
also help you avoid “colliding” with a language reserved
word later.

For our example, we'll be referring to CDD objects
defined in CDD$TOP.ORDERS. To simplify working in this
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Multifunction Controllers.

Introducing the World’s First LSI-11 Emulating Multifunction Disk/Tape Controller.

Say hello to SPECTRA 25, the cornerstone of our new family
of high-performance disk/tape controllers designed for use
with DEC's LSI-1l computer.

This revolutionary Q-Bus compatible single quad board
lets you interface any combination of two SMD disks and four
formatted '~-inch tape drives. By using extended commands
to program the onboard E?PROM, you can easily select drive
mixing, mapping, and many other features-all without
removing the controller from the system.

The SPECTRA 25 emulates DEC's RM02/5 and RM80
disk subsystems, and DEC's TSIl tape subsystem. It also pro-
vides complete emulation for operation with DEC’'s RT-11,
RSX-1IM, RSX-1IM-PLUS and RSTS/E operating
systems.

To further enhance system performance,
Spectra Logic offers SPECTRA STREAM™
software, a streaming tape backup utility
that can back up an entire 80MB drive in
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SPECTRA STREAM is a trademark of Spectra Logic Corporation. © 1983 Spectra Logic Corporation

Spectra Logic first introduced the multifunction concept back
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technical support.
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Logic. For further information, including complete technical
specifications, call or write us today.

Spectra Logic Corporation
1227 Innsbruck Drive, Sunnyvale, CA 94089
(408) 744-0930 TWX 910-339-9566
TELEX 172524 SPL SUVL

International Sales Office:
Belgium (32) (2) 5134892

CIRCLE 183 ON READER CARD



directory, we'll set our “default” CDD entrypoint:
$DEFINE CDDS$SDEFAULT CDDSTOP.ORDERS
... permitting us “shorthand” access to its objects.
To avoid confusion, though, our CDD definition source
files will:
Explicitly state the target locations of defined objects,
rather than use CDDSDEFAULT. Particularly within
command procedures and .DDL files, this eliminates the
uncertainty that CDD$DEFAULT is set properly before
proceeding and prevents objects being scattered all
over the CDD by mistake.

DEFINING CDD OBJECTS
The CDD shouldn't be something you wake up in the
morning deciding to use. The natural organization of your
application’s data should dictate your approach to defining
it within the CDD, and not the other way around. As a docu-
mentation tool, a CDD definition for a data structure may
“cue’ a maintenance programmer as to how data is used in
the application, even if the CDD entry itself is never directly
used in any layered software.
For example, lets start with two simple, related
records:
1. An order header record describes an order placed by
a customer for some products, consisting of:
a) An internal order number
b) A customer identifier
c) The date of the order
d) The number of products ordered
2. An order line item record describes a particular prod-
uct within a customer order, using:
a) An internal order number
b) A stock number
c) A description of the item
d) A price
e) A quantity ordered
Several order line item records will be related to their parent
“order" record by way of the internal order number.
Notice first of all that the “internal order number” ap-
pears in both record definitions. By the same token, “stock
number” is likely to appear in some related stock file (for
simplicity’s sake, we haven't “normalized” these things
completely). So, why define these fields over and over again
everywhere we refer to them? Instead:
Define commonly used data structures as generic
templates and “COPY" them into the definitions that
use them. When you make changes to these templates,
the CDDL/RECOMPILE command can be used to re-
build all their referencing definitions.
The definitions for stock and internal order numbers
follow:
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(In ORDERNO.DDL:)

DEFINE RECORD CDD$TOP.ORDERS.ORDER NUM_FLD_V1
DESCRIPTION IS
/% EXAMPLE FIELD DEFINITION #/.
ORDER_NUM_V1 STRUCTURE.
ORD_PFX DATATYPE IS TEXT
SIZE IS 3 CHARACTERS.
ORD_NUM DATATYPE IS TEXT
SIZE IS 3 CHARACTERS.
END ORDER_NUM_V1 STRUCTURE.
END ORDER_NUM_FLD_V1 RECORD.

(In STOCKNO.DRL:)

DEFINE RECORD CDD$TOP.ORDERS.STOCK_NUM_FLD_V1
DESCRIPTION IS
/% EXAMPLE FIELD DEFINITION ¥*/.
STOCK_NUM_V1 STRUCTURE.
ST_LOC DATATYPE IS TEXT

SIZE IS 3 CHARACTERS.
ST_KEY DATATYPE IS TEXT

SIZE IS 4 CHARACTERS.
ST_SFX DATATYPE IS TEXT

SIZE IS 1 CHARACTER.
END STOCK_NUM_V1 STRUCTURE.
END STOCK_NUM_FLD_V1 RECORD.

Now we can define the order header and line item
records:
(In ORDERH.DDL:)

DEFINE RECORD CDD$TOP.ORDERS.ORDER_HEADER_REC_V1
DESCRIPTION IS
/% EXAMPLE RECORD DEFINITION */.
ORDER_HEADER_V1 STRUCTURE.
ORDER_NUM COPY CDD$TOP.ORDERS. ORDER_NUM_FLD_V1.
DT_ORD DATATYPE IS DATE.
CUST_NUM DATATYPE IS TEXT
SIZE IS 5 CHARACTERS.
LINE_ITEM CNT DATATYPE IS SIGNED WORD.
END ORDER_HEADER_V1 STRUCTURE.
END ORDER_HEADER_REC_V1 RECORD.

DEFINE RECORD CDD$TOP.ORDERS.ORDER_LINE_ITEM_REC_V1
DESCRIPTION IS
/% EXAMPLE RECORD DEFINITION */.
ORDER_LINE_ITEM V1 STRUCTURE.

ORDER_NUM COPY CDD$TOP.ORDERS.ORDER_NUM _FLD_V1.
STOCK_NUM COPY CDD$TOP.ORDERS.STOCK_NUM_FLD_V1.
QTY DATATYPE IS SIGNED WORD
EDIT_STRING FOR DTR IS "9999".
PRICE DATATYPE IS PACKED DECIMAL
SIZE IS 5 DIGITS 2 FRACTIONS
EDIT_STRING FOR DTR IS "$$99.99".
DESCRIPT DATATYPE IS TEXT

SIZE IS 10 CHARACTERS.
END ORDER_LINE_ITEM V1 STRUCTURE.
END ORDER_LINE_ITEM_REC_V1 RECORD.

We can further employ the “generic template” capabil-
ity of the CDD to define a “view" of a complete order, con-
sisting of a header record and up to 10 related line items, by
using the order header and line item records as generic
templates:

(In ORVIEW.DDL:)

DEFINE RECORD CDD$TOP.ORDERS.ORDER_VIEW_V1
DESCRIPTION IS
/% EXAMPLE "VIEW" RECORD DEFINITION */.
ORDER_VIEW_V1 STRUCTURE.
ORDER_HEADER COPY CDD$TOP.ORDERS.ORDER_HEADER_REC_V1.
ORDER_DETAIL STRUCTURE OCCURS 10 TIMES.
ORDER_LINE_ITEM
COPY CDD$TOP.ORDERS.ORDER_LINE_ITEM_REC_V1.
END ORDER_DETAIL STRUCTURE.
END ORDER_VIEW_V1 STRUCTURE.
END ORDER_VIEW_V1 RECORD.

Once we've inserted these descriptions into the CDD . . .
$CDDL STOCKNO, ORDERNO, ORDERH, ORVIEW
. we can list them . ..

$DMU LIST/FULL

ORDERS.ORDER_HEADER_REC_V1 <CDD$RECORD>

Created by VAX-11 CDD Data Definition Language Ver-
sion 2.2 . ..

Source:
DEFINE RECORD CDD$TOP.ORDERS.ORDER_HEADER_REC_V1

END ORDER_HEADER_REC_V1 RECORD.
Description:
EXAMPLE RECORD DEFINITION
Used as a generic record by AL (UIC [100,1]) in process AL ...
on 2-NOV-1983 16:14:27.38.
Explanation:
CDD$TOP.ORDERS. ORDER_VIEW_V1
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... and note that the CDD “history” entries provide us
with a cross-reference of generic templates, tracing “who
copied whom" and helping us to assess the impact of a
change to a crucial field or record definition.

SOME DATATYPE NOTES

Keep in mind that many of the comprehensive data-
types supported by the CDD are not directly supported by
some of the layered products. For example, the following
VAX-11 BASIC code %INCLUDESs our record defintions:
10 4INCLUDE $FROM 4CDD "ORDER_HEADER_REC_V1"

¢INCLUDE $FROM %CDD "ORDER_LINE_ITEM_REC_V1"

4INCLUDE $FROM %CDD "ORDER _VIEW_V1"
END

When we compile it . . .

$BAS/AUDIT/LIST CDDSAMPLE.BAS
... we get the following gentle wrist-slaps:

\Er‘ror on line 10

10 $INCLUDE $FROM $CDD "ORDER_HEADER_REC_V1"
.................................... 1
4BASIC-I-CDDSUBGRO, 1: data type in CDD not supported ...

%BASIC-I-CDDADJBOU, 1: adjusted bounds to be zero based for:‘
dimension 1 of ORDER_VIEW_V1::0RDER_DETAIL

We used the CDD “date” datatype to represent “date
ordered,” but VAX-11 BASIC has no date data type. BASIC
“informs” us with a message, and allocates an 8-byte string
for the data item, which we can pass to any of the several
RTL routines which process dates.

Our CDD “Order View" contains an OCCURS clause,
which is considered indexed starting with element 1. Since
all BASIC arrays are zero-indexed, an informational message
advises us that corrective action has been taken (you may
have to specify /SHOW = CDD__DEFINITIONS to CDD objects
to print in your BASIC listings):

1 UNSPECIFIED

1 UNSPECIFIED

GRQUP  ORDER_NUM 1 UNSPECIFIED
STRING ORD_PFX = 3 ! TEXT
STRING ORD_NUM = 3 ! TEXT

c1 END GROUP

c1 GROUP  STOCK_NUM

c1 1
1
1
1
1
1
1

c1 1 STRING ST_LOC =3
1
1
1
1
1
1
1
1

c1
c1

GROUP  ORDER_DETAIL(9)
GROUP  ORDER_LINE_ITEM

c1

UNSPECIFIED
TEXT
TEXT
TEXT

] STRING ST_KEY =4
STRING ST_SFX =1

END GROUP

WORD QTY

DECIMAL(5 ,2 ) PRICE

c1
c1
c1

SIGNED WORD
PACKED NUMERIC
STRING DESCRIPT = 10 1 TEXT
END GROUP
END GROUP

c1
c1
c1

(The /AUDIT qualifier $BAS command instructs BASIC
to write a record to the CDD whenever it %INCLUDEs

anything.)
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SOME NOTES ON DATES

Even though the DATE datatype isn't supported by
most programming languages, there are many system ser-
vice and RTL routines which can be used on the 8-byte string
area where the internal date is kept, and DATATRIEVE can
act directly on dates to do some sophisticated formatting
and arithmetic. It pays to use the standard internal VMS
date format to store your dates, but watch out for internal
dates as segments of string Keys in indexed RMS files! They
don't “sort” properly, and will appear to be arranged in ran-
dom order when processed sequentially.

UNDERSTANDING VIEWS

You may be wondering what, beyond its documentation
value, our “order view" record offers us. It can't be used as a
DATATRIEVE view (we'll see later how theyre related,
though), and seems worthless within an application program.

Well, if you have the TDMS terminal management
package, the “order view" structure can be mapped to a
screen format with the order header as a static portion of
the display and the order line items mapped into a scrolled
region. You can then manage an entire order with a single
TDMS request to the abject amazement of your colleagues!
We'll go into some detail on TDMS in a future article.

Even if you don't have TDMS, order processing pro-
grams written in a higher-level language can process an
order stored internally within the “order view" area. To
speed things up, the RFAs of records whose data is kept
within the view can be retained in an array and used for
rapid subsequent update of the disk records.

USING DATATRIEVE WITH THE CDD
Objects are kept in the CDD in their original source form
and in an internal form. Consequently, “what you see” is not
exactly “what you've got.” For example:

$DTR

VAX-11 Datatrieve V2.0

DEC Query and Report System
Type HELP for help

DTR> SHOW RECORDS

Records:
ORDER_HEADER_REC_V1
ORDER_NUM_FLD_V1

ORDER_LINE_ITEM_REC_V1
ORDER_VIEW_V1 STOCK_NUM_FLD_V1

DTR> SHOW ORDER_HEADER_REC_V1

DEFINE RECORD CDD$TOP.ORDERS.ORDER_HEADER_REC_V1
DESCRIPTION IS
/% EXAMPLE RECORD DEFINITION #/.
ORDER_HEADER_V1 STRUCTURE.
ORDER_NUM COPY CDD$TOP.ORDERS.ORDER_NUM_FLD_V1.
DT_ORD DATATYPE IS DATE.
CUST_NUM DATATYPE IS TEXT
SIZE IS 5 CHARACTERS.
LINE_ITEM_CNT DATATYPE IS SIGNED WORD.
END ORDER_HEADER_V1 STRUCTURE.
END ORDER_HEADER _REC_V1 RECORD.

Notice in the above example that our SHOW command
gets us a copy of the order header record in CDDL format. If
we extract the record definition into a file, however, we see
it translated to DATATRIEVE source format:

DTR> EXTRACT ORDER_HEADER_REC_V1 ON SYS$OUTPUT;

DELETE ORDER_HEADER_REC_V1;

DEFINE RECORD ORDER_HEADER_REC_V1

01 ORDER_HEADER V1.
03 ORDER_NUM.

05 ORD_PFX PIC X(3).

05 ORD_NUM PIC X(3).

03 DT_ORD USAGE DATE.

03 CUST_NUM PIC X(5).

03 LINE_ITEM CNT  USAGE WORD.

Note, however, that this DATATRIEVE record has the
copied generic templates included directly within it. Hence,
another rule of thumb:
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Introducin

the Most

INg,

POWERFUL,

General Le

for the VAX

What is MAPS/GL?

MAPS/GL is a comprehensive
general ledger / financial management
system designed for DEC’s VAX series
of minicomputers. General ledger ac-
counting, financial control, budgeting
and advanced reporting functions are
incorporated in MAPS/GL, and inte-
grated with decision support to form a
state-of-the-art financial management
software system.

Standard general ledger functions
are only the beginning. MAPS/GL
includes many advanced features:

a powerful, user-friendly report writer;
extensive audit trails; three levels of
security; capabilities for custom allo-
cations and complex consolidations;
and more.

All the Flexibility You’ll Ever Need

You can tailor MAPS/GL to your in-
dividual needs, controlling accounting
structures, organizational roll-ups and

reporting specifications. As your com-
pany grows and your needs change,
you can change your system to adapt.
Its powerful but easy-to-use report

writer brings flexibility to your daily
needs as well. Ad hoc reporting from
MAPS/GLs financial database can
solve your special information needs.

Truly Interactive Processing

MAPS/GL was designed for today’s
powerful, interactive minicomputers —
not adapted from an out-of-date
mainframe-oriented batch system.
Inquiry, updating and reporting func-
tions can be performed online, right
now. So your accounting staff becomes
more productive. And your
information much more accessible

to management.

Integrated with Decision Support

Best of all, MAPS/GL can be linked
with Ross’ easy-to-use packages for
financial modeling and business
graphics, MAPS/MODEL and
MAPS/GRAPH. Together these
packages form an integrated financial

deer Software Solution

management system, including micro-
computer-based distributed computing
power with our MAPS/PRO package.

More MAPS from Ross Systems

The MAPS™ (Management, Account-
ing, and Planning Software) family
includes MAPS/ AP for accounts
payable, MAPS /DB for database
management, and MAPS/ISO for
employee stock option tracking. All
Ross products are available for license
or via ROSS/NET™, our VAX-based
remote computing service.

And our commitment includes
customer and product support that re-
flects 11 years of consulting experience.

MAPS from Ross Systems. The
single source for integrated, interactive
financial management software.

DEC and VAX are trademarks of Digital Equipment
Corporation. MAPS and ROSS / NET are
trademarks of Ross Systems, Inc.

MAPS /GL was developed by Price Waterhouse
under the name “FM80” and adapted for the VAX
by Ross Systems, Inc. Our license includes the
support necessary to keep MAPS / GL current with
new FMB80 releases. Price Waterhouse markets and
supports FM80 on computers other than VAX.

MAPSGL

trom Ross Systems

Financial Software Solutions //

DISTRICT OFFICES:
Palo Alro, CA

San Francisco, CA
Los Angeles, CA
Dallas, TX

New York, NY
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When you use the generic template record capability of
the CDD, NEVER EDIT A CDD DEFINITION USING
DATATRIEVE! The COPY clauses will be clobbered and
your template advantage lost!

The ability to extract a CDD definition into DTR format
does, however, have its good points:

DTR> SHOW DOMAINS

Domains:
ORDER_DMN ORDER_ITEM_DMN

DTR> PRINT ALL ORDER_DMN

LINE

ITEM

CNT

CUSsT
NUM

ORD ORD DT
PFX NUM ORD

2-Jan-1983 21-A
2-Jan-1983 21-A
12-0ct-1983 21-G
15-Sep-1983 234
12-Nov-1983 4523

YBT 123
YBT 125
YBU 123
YBV 123
YBV 124

cocown

DTR> PRINT ALL ORDER_ITEM_DMN;

ORD ORD ST ST ST

PFX NUM LOC KEY SFX QTY DESCRIPT

PRICE

YBT 123 TOP 1000 A 0005 $21.50 WIDGET BOX
YBT 123 TOP 1001 A 0008 $03.00 WIDG. RACK
YBT 125 BOT 300 G 0003 $02.00 FLANGE
YBT 125 BOT 300 H 0003 $01.00 FLANGELIPS
YBT 125 MID 300 H 0031 $00.50 THREADS

DTR> EXTRACT ORDER_VIEW_V1- ON ORDERVIEW.OUT;

The translated DTR form of our “‘order view" record can
easily be edited into a DATATRIEVE view:

e full emulation of terminal characteristics up to
the limits of standard IBM PC* hardware

e 75 to 9600 baud operation with x-on/x-off
support

o integral, high-speed, bi-directional, protocol-
free ASCII file transfer

« optional error-free protocol which allows ASCII
and binary files to be transferred between
PC's or between the PC and the host
computer (requires user programming on host
computer; includes sample VAX programs)

» multiple “user-friendly” setup configurations

» user-defined softkeys for simplified auto-dial
and log-in support

« full local printer support

 runs under PC DOS operating system using
monochrome or 80-column color monitor

Now, join the thousands of large and small com
who have discovered the advantages of using

SMaRTERM"/PC Emulators Include:

SMARTERM is a trademark of Persoft, Inc. «SuperVision is a trademark of California Computer Systems, Inc. eVT and VAX are trademarks of Digital Equipment Corporation® Dasher is a trademark of Data General Corporation

—
=1

ORDERVIEW.OUT:)

DELETE ORDER_VIEW_V1;
DEFINE RECORD ORDER_VIEW_V1
01 ORDER_VIEW_V1.
03 ORDER_HEADER.
05 ORDER_NUM.

07 ORD_PFX PIC X(3).
07 ORD_NUM PIC X(3).
05 DT_ORD USAGE DATE.
05 CUST_NUM PIC X(5).

05 LINE_ITEM CNT USAGE WORD.

03 ORDER_DETAIL OCCURS 10 TIMES.
05 ORDER_LINE_ITEM.

07 ORDER_NUM.

09 ORD_PFX PIC X(3).

09 ORD_NUM PIC X(3).

STOCK_NUM.

09 ST_LOC PIC X(3).

09 ST_KEY PIC X(4).

09 ST_SFX PIC X(1).

07 QTY USAGE WORD
EDIT-STRING 9999.

07 PRICE PIC S9(3)V9(2)
EDIT-STRING $$99.99.

07 DESCRIPT  PIC X(10).

(9

3

USAGE PACKED

H
(In ORDERVIEW.DTR:)

DEFINE DOMAIN ORDER_VIEW_DTR V1 OF ORDER_DMN, ORDER_ITEM DMN USING
01 ORDER_HEADER OCCURS FOR ALL H IN ORDER_DMN.
05 ORDER_NUM FROM ORDER_DMN.
05 DT_ORD FROM ORDER_DMN.
05 CUST_NUM FROM ORDER_DMN.
05 LINE_ITEM CNT FROM ORDER_DMN.
03 ORDER_DETAIL OCCURS FOR D IN ORDER_ITEM DMN WITH
D.ORDER_NUM = H.ORDER_NUM.
FROM ORDER_ITEM_DMN.
FROM ORDER_ITEM_DMN.
FROM ORDER_ITEM_DMN.
FROM ORDER_ITEM_DMN.

07 STOCK_NUM
07 QTY

07 PRICE

07 DESCRIPT

We can use this DTR view as follows:

DTR> @ORDERVIEW.DTR; | To define the DTR view
DTR> READY ORDER_VIEW_DTR_V1 READ
DTR> PRINT ALL ORDER_VIEW_DTR_V1

LINE
ORD ORD DT CUST ITEM ST ST ST
PFX NUM ORD NUM CNT LOC KEY SFX QTY PRICE DESCRIPT
YBT 123 2-Jan-1983 21-A 2 TOP 1000 A 0005 $21.50 WIDGET BOX
TOP 1001 A 0008 $03.00 WIDG. RACK
YBT 125 2-Jan-1983 21-A 3 BOT 300 G 0003 $02.00 FLANGE
BOT 300 H 0003 $01.00 FLANGELIPS
MID 300 H 0031 $00.50 THREADS
YBU 123 12-0ct-1983 21-G 0
YBV 123 15-Sep-1983 234 0
YBV 124 12-Nov-1983 4523 0

CONCLUSION
ARCHITECTURE = THOUGHT + PLANNING + COMMON__SENSE + VIAII
Write up your own unique experiences with VAX/VMS
Information Architecture products and send them inl @

anies, universities and individuals
MARTERM"/PC VT100 emulator
software from Persoft, Inc.

. Available through your local computer
 keytop chart (fits on keyboard), reference dealer or directly from:
card, and user manual

* 30-day money-back guarantee if not satisfied

Persoft

with program = =

e unlimited telephone support during normal s =
business hours o nc
JEESSE—— .

Currently available for:

* VT100, VT101, VT102, and VT52 terminals
e Dasher D100, D200, D400 terminals
Coming soon:

» VT125 graphics terminal

» TeleVideo 950 terminal

We accept company purchase orders,
MasterCard, and Visa.

2740 Ski Lane
Madison, WI 53713
(608) 273-6000

Software
for Professionals . ..

by Professionals

*Also runs on Compaq®, Corona®, and Columbia®
computer systems
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From the
VAX editor ...

BIG IS SMALL
Al Cini

Some new VAX products attracted a
whole lot of attention at October’'s Las
Vegas DECUS, and for good reason: come
early next year, multi-user VAX configura-
tions running VMS will cost less than
$30,000 using a new VAX-11/725. For
special applications, particularly embedded
within OEM products, an even smaller/
cheaper “MicroVAX" will extend 32-bit VAX
architecture down into new frontiers of
affordability.

But the really hot DECUS crosstalk
centered on the recently tumbled value of
DEC stock. For those of you who haven't
heard, reports of “flat” earnings in their
first quarter and worries on Wall Street
about slipping DEC management resulted in
a drop in the value of their stock of about
30 points over three days (when a presenter
mentioned “DECSlide” at one of the ses-
sions, | thought for a minute he was refer-
ring to their stock; | was wrong its a VAX-
based graphics package). I've always per-
sonally believed that Wall Street ought to be
moved to Atlantic City and maybe made a
property on the Monopoly board, but there's
no denying some foundation to the
Market's concerns.

Growth is never easy, particularly the
Kind of breakneck-paced growth Digital has
been both blessed and cursed with during
its short lifetime. A company will get used
to things “coming easy” after a while, start
organizing itself into committees, appoint-
ing “coordinator-types,” establishing task
forces, and more or less random-walk its
way through its future. When times get
tough, though (its called “competition”),
shaking off the cobwebs and getting down
to business can be a slow and painful
process.

But think about those little VAXs.
Small, economical, a focused and consistent
element of a well-planned and powerful
product strategy — maybe in this case DEC
can learn something from one of its own
products. L J
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WHAT
IS
THIS?

HINT:
It's
Australian!

ANSWER
NEXT
ISSUE

FOR VAX' RESOURCE ACCOUNTING,
PACS IS AHEAD OF THE PACK

| The competition isn’t even close. PACS is so good, it's the only resource accounting
| package in DEC's™ EAS library. Here’'s why:

[ + Flexible billing algorithms

I + User budgeting and port speed accounting

l + EZLOG™ for true 3-level reporting by account, project and user

I

Name
| Title

I
I
|
I
I
I
I
} Company :
I
I
I
I
I
I
I
I

Address
| City State Zip
| Phone ( )
| SEND COUPON NOW FOR COMPLETE DETAILS ON ALL THE PACS BENEFITS

[
| Sl signai Technology, Inc.

I 5951 Encina Road, Goleta, CA 93117 (805) 683-3771 Outside California call toll-free (800) 235-5787
| TWX 910-334-3471 VAX and DEC are trademarks of Digital Equipment Corporation
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PRELUDE

“l wonder how you boot this
baby?", | thought as I stood in front of
our new VAX 11/780 late one Sunday
night in August.

The hardware was almost ready, |
kKnew — some remaining glitch in our
terminal controllers. And the Friday
before, Eric, our newly acquired pro-
grammer with VAX experience, told
me that he had already brought up
VMS for the first time. So it was
. | bootable. But how?

Ironically, | was working the
weekend because we were in the final
stages of an RSX11M-PLUS Version 2.1
SYSGEN on our PDP 11/70. | was
rebuilding all the task images that
used ‘the Files-11 libraries FCSRES and
FCSFSL. So | was waiting around while
the task builder ground away, with
nothing to do until it finished, looking
at my giant new toy, wanting to play.

“No panel switches,” | mused.
“Can’t be that you enter an address . . .
wait! Maybe from the console, like an
11/70 with a diagnostic panel.” But
the keyboard was unresponsive to nor-
mal typing.

Nothing was running, | knew that.
| saw a familiar key in the power
switch. So, | powered it off and on
again. The keyboard was still dead.

Then, near the power switch, a
rocker switch caught my eye. A label
over it said: “BOOT."

| pursed my lips and frowned in
doubt. “Nah! It can't be that easy.” Ac-
tually said that out loud. But, like Alice
with the cake labeled “Eat Me," a but-
ton labeled “BOOT" was too much
temptation. | pushed it.

There was a whirring noise inside
the blue box. | had a moment's panic at
the unfamiliar noise, then | remem-
bered: there is a floppy disk drive in-
side the thing.

Something printed on the console!
Something else, with a date in 1982,
("Have to set the date right,” | thought
to myself). Another line or two —
pause — and VMS announced it was
up. correcting itself by typing out the
correct date and time.

" | tapped "RETURN."

“Username:” said VMS. So | typed
“SYSTEM" (a good guess, | thought).

“Password:" said VMS. “SYSTEM,"
| entered, since that is the username
and password on a newly GEN'ed RSX
system. But VMS declared it invalid.
“Damn! Why'd they have to make it
different? Oh, well, it was worth a
try.” 1 almost turned away, but then
decided to give it one more crack. (I
really had not read anything but one
book on VMS concepts at this point.)

So I said “"SYSTEM" again, and
then "MANAGER" for the password —
and VMS accepted me!l Warm, fuzzy
feeling. | made a mental note to change
that login as soon as the system was
live. If 1 could guess it in two tries,
anyone could.

Forty-five minutes later [ tore
myself away from the console to check
on my RSX task builds. And so began
my love affair with the VAX.

WHY CHANGE FROM M-PLUS
TO VAX/VMS?

It wasn't much more than a year
ago that we migrated from RSX11M to
RSX11M-PLUS. My article on that
migration, previously published in The
DEC* Professional ( Volume 2, Number
3), was well received. And now here we
are moving on again. Why??

The reasons this time were actual-
ly not as compelling as they were for
the move from M to M-PLUS. We very
nearly just added another 11/70 to our

#

PDP 11 /70 RSX11M-PLUS TO
VAX 11/780 VMS MIGRATION

By Allen Watson, Bergen Record, Hackensack, NJ

stable, but when my company offered
us the option of moving to VAX, we
started looking into it. When we pro-
posed the purchase of another 11/70,
our upper management, who for-
tunately are familiar with computers,
said, “How much more would it cost to
move to VAX, and would it be worth
it?" We told them it would cost quite a
bit more, and their answer was basical-
ly, “You worry about getting what you
need to do the job, and let us worry
about paying the bills.” It's a nice place
to work.

Many More Users

A VAX 11/780 can support up to
sixty-four interactive users with no
messing around with non-standard
equipment or software. I've heard of
systems with more than that. We were
about to add applications to our
system that would increase the
number of terminals to sixty-four (on
two 11/70s) and we were worried
about what would happen if one
11/70 went down. Response times on
some interactive applications were
already pretty bad, varying from five
seconds when things were good to two
or three minutes when things were
bad. We figured that we needed at
least two live 11/70s to handle sixty-
four users, and so wanted a third to
spread things out and provide backup.
But one VAX could handle them all
(with a second for backup).

COBOL Programming, Limited Address
Space, and Disk Access

Most of our applications were
written (for reasons dictated by the
company) in COBOL. When we started
into the 11/70 world | pushed strongly
for PASCAL or even C, because my in-
vestigations showed that COBOL on

e e
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RSX was terrible. At that time,
COBOL-81 was just out and had very
limited capabilities; | understand now
it has improved and expanded. We
used PDP-11 COBOL. And guess what?
It was terrible.

When you use RMS files and FMS
screen forms, those packages along
with the COBOL run-time library take
up 20K of your virtual address space,
leaving you 12K to program in! Our
COBOL tasks were insanely overlayed.
We were unable to buffer our RMS
files, so every read was a disk access,
added on to all the overlay reads. I
tested one program and found that for
every record processed we averaged
100 disk accesses! (I never did quite
figure that one out; there were actually
seven or eight files involved with tables
that had to be searched for each
record, and so on.) Programs took six
or seven hours to task build on a
moderately busy system; compilations
took many hours. Our programmers
reported that on their best days they
got three compilations a piece.

The latest versions of M and
M-PLUS have begun to offer things
such as User Data Space (an “extra”
32K for data structures), clustered
libraries (but not for PDP-11 COBOL),
and Supervisor mode libraries, all of
which offer the programmer ways to
get system code and data out of his
limited, 32K virtual address space. But
just six months ago most of it was
“coming soon,” and who knows when
“soon” is with DEC? Any of these
things would have helped, but would
also have entailed rewriting a lot of
code to take advantage of them. And
we were figuring we would have to do
it.

We also had high hopes in a “vir-
tual COBOL" being developed by
another vendor for RSX; I kept calling
them, offering to be a test site, and
they kept having delays. We never saw
it, and as far as | know it still is not for
sale. That, too, would have meant a lot
of recoding and translating.

We had problems with file shar-
ing, and we were using more and more
memory as more and more users got
on the system, each with a 32K pro-
gram consisting mostly of RMS, FMS,
and run-time COBOL stuff. | started
looking into writing a generalized file

VAX/RSTS PROFESSIONAL, December 1983

server for each of the most heavily ac-
cessed files. (There have been two very
good presentations at the last two
DECUS symposia on doing just that.)
That way, we could remove the file-
handling code from the application pro-
grams and have a single path to the
file. Access conflicts could be resolved
in that central file server.

So then we were told to look into
the VAX. And suddenly all the prob-
lems magically cleared up.

The VAX is a virtual memory
machine. This means that program-
mers don't have any address space
limitation. Well, four gigabytes, but

you call that a limit? We were busting
a gut to try to get our programs to run.
We knew all the shoehorn techniques,
still had problems, and here was a
machine that would take our programs
and just say “OK, no sweat."

COBOL on the VAX is a dream. It
has everything you could want in a
COBOL compiler and more; you can
almost write system programs in it. On
top of that, it compiles fast and pro-
duces good machine code.

We did a benchmark. Took one of
our medium-sized programs that only
used two files, compiled and task built
it on the 70, standalone, and ran it. I no

9

enjoyment. QUICKSTAR includes:

MAKE YOUR

The QUICKSTAR™ family of VAX utility programs increases speed, efficiency and user

- QUICKSTAT™ for interactive system status monitoring
+ QUICKTALK™ for speedy inter-terminal communication
- QUICKCHANGE™ for username switching with no manual logout/login

| Name
| Title

I Company

I Address

I City

State Zip

Phone ( )

SEND COUPON NOW FOR COMPLETE DETAILS!

I
I SIII IIII Signal Technology), Inc.
I

5951 Encina Road, Goleta, CA 93117 (805) 683-3771 Outside California call toll-free (800) 235-5787

I TWX 910-334-3471

I
I
l
I
|
I
I
I
I
I
I
I
I
I
I
I

VAX is a trademark of Digital Equipment Corporation
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longer have the exact figures, but it

was something like this: 28 minutes to
compile, another 25 to task build, and
one hour and thirty minutes to run.

We then talked to our local DEC
office and got use of a VAX 11/780,
also standalone. We took the programs
and data down on a tape one morning,
ran the programs through a conversion
program and then spent about an hour
finding and making five minor syntax
changes the converter had missed. The
files were copied over exactly as they
were: RMS indexed files.

On the VAX, the compile took four
minutes, the link took less than three
seconds. No kidding! Our programmer
hit “RETURN,” turned away, looked
back and saw a prompt, and figured he
had to have done something wrong. He
hadn’t. And the program ran (using the
same disk drives we have) in about
eight minutes instead of one and one
half hours.

For compile, build, and run, we
were comparing 143 minutes on
M-PLUS to under 13 minutes on the
VAX, more than a ten-fold improve-
ment. The run time was more than
eleven times faster.

Now, we had timed some of our
BIG programs — the monthly updates
and such — at over thirty continuous
hours (standalone) on the 11/70. If we
had to run those when other users
were on the system, forget it. If we
could cut those thirty hour runs to
three hours . . . if we could compile a
program thirty times a day instead of
three . . . We walked out of the DEC of-
fice fairly drooling with anticipation.

DEC does not claim the VAX is ten
times faster than the 11/70. Maybe
it's just the COBOL. Maybe it's a unique
mix of things we were doing. But for
us, if we had a chance of getting VAXs
instead of 11/70s, we were going to go
for it. We had reached the point of
changing languages or changing
machines, and the VAX clearly offered
us an easy way out of our problems.

The 11/70 is a Dying Machine
Another reason for moving is that
the 11/70 is no longer a front-line pro-
duct with DEC; they have moved it into
the Traditional Products group and
have stopped making new machines. If
we were going to buy another com-
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puter it seemed to be unwise to buy

one that was clearly at the end of its
life cycle. And they have not announc-
ed another PDP to replace it. They
clearly wanted to encourage users to
migrate to the VAX.

Rumors of the Death of RSX11M

At the DECUS Symposium in
Anaheim during December, 1982,
there was a session that was titled “Is
there life after RSX?"" Rumors were rife
that DEC was going to stop develop-
ment on the operating system and
move on to other things. That was a lit-
tle unnerving to say the least, and had
no small influence on our decision to
get out of RSX and into VMS.

Since that time, reality appears to
be not as bad as anticipated. DEC has
stopped adding new capability to
RSX11M, although they continue to
add support for new peripherals as
they appear. They are, however, con-
tinuing to enhance RSX11M-PLUS. One
reason is that the Professional 300
series of personal computers is based
on M-PLUS, and as work is done on
P/0S for the Professional there is a
back-wash into the parent M-PLUS.
Version 2.1 of M-PLUS recently added
some very nice features, including
(finally) a Supervisor Mode version of
RMSRES that lets you get RMS out of
your address space. RMSRES is also
clusterable, and when (or if) the same
thing is done for FMSRES, it will
ameliorate some of the problems we
were facing. But they are about one
year too late for us.

VMS, on the other hand, is a very
live and growing system. New
capabilities are continually being add-
ed, and dramatically useful ones are
promised for next year (see the section
on Cluster architecture that follows). It
appears that DEC will be putting major
effort into enhancing VMS for some
time to come.

Frequency of Crashes

Ever since | have been a user of
RSX, starting with RSX11M V3.1,
crashes have been a problem. The pre-
Symposium seminar in Crash Dump
Analysis has continued to be in de-
mand, so | presume | am not alone in
this. We eliminated one cause after
another, but, quite frankly we have

never arrived at an entirely reliable

system.

Going from M to M-PLUS brought
great improvement with the elimina-
tion of crashes due to exhausting Ex-
ecutive Pool Space. At first, we ran two
weeks without a crash. But then we
began to add users, and with increased
file activity we began crashing two or
three times a day. Examining the crash
dumps showed a consistent failure
with an odd-address trap and Pool Link
errors.

From the Software Dispatch and
other M-PLUS users | learned that the
cause was a bug in IOSUB file termina-
tion routines. Some misplaced code
was decrementing the outstanding [/0
count after the file data structure had
already been released back to free pool.
When the system was busy, that word
of memory was sometimes already re-
used by someone else and IOSUB was
decrementing a byte of someone else’s
data structure, causing an odd address.
The fix was published in the Software
Dispatch and was included in Auto-
patch B for V2.0, and in V2.1. In addi-
tion there was another bug that could
crash the system if you aborted PIP or
SRD (and users frequently abort a
DIRECTORY command after they see
what they want).

The point is not the particular
problem. System crashes seem to be
part of living with RSX in any form,
and with each new release there seem
to be new reasons for crashing. From
what | have been able to learn from
users of VMS, however, crashes are ex-
tremely infrequent. Our experience so
far would seem to bear that out,
although we have not yet begun to
load the VAX as heavily as we did the
11/70.

With many interactive users, with
the daily distribution of our newspaper
dependent on the computers, and with
jobs that threatened to take days to
run (with no possibility of check-
point/restart), we simply could not live
with a system that crashed as often as
RSX. The VAX promised to cut down
on both crashes and the length of time
jobs had to run, making for a much
more secure environment.

Difficulty of SYSGENs
An RSX SYSGEN has always been
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an unpleasant task. Real old-timers

probably think | am a crybaby; I
understand the early versions of RSX
took days just for the basic SYSGEN,
whereas now it is down to three or
four hours. But that is only for one
basic system generation from start to
finish. | have never done a SYSGEN
that worked right the first time. Even
with M-PLUS Version 2.0 we took
about three weeks of night and
weekend work to complete the gen.

We used non-standard hardware
(foreign disks and controllers) and
somehow DEC always managed to
change the SAVE, BOOT, and disk
driver routines so that our patches
never worked on the next release; we
always had to do it over. At one point |
swore that DEC was doing it deliber-
ately to make it tough on people who
didn't use their hardware. On top of
that, even our DEC hardware had CSRs
and Vectors different from those rec-
ommended by DEC, so Autoconfigure,
when it came along, would not work
for us. And we could not change that
because certain foreign hardware and
software we use was locked into a par-
ticular set of CSRs and Vectors.

Because of earlier problems we
had done a lot of customizing and op-
timizing on our system. And with each
new SYSGEN, it got harder, not
easier.We had to redo almost every-
thing we had previously added to the
system in order to maintain com-
patibility.

Furthermore, after you do a basic
RSX SYSGEN, you still have the prob-
lem of rebuilding privileged tasks,
rebuilding anything that uses resident
libraries or Supervisor mode libraries
changed by DEC, editing in task build
options to DEC utilities, copying users
files and directories onto the new
system pack, and so on and so on. A
new Autopatch tape or a new release,
instead of being a welcome sight, was
always greeted with “Oh, no! Not
another SYSGEN!"

The VAX SYSGEN procedure by
comparison is a piece of cake. Adding a
device, for instance, only requires a
reboot of the system because VMS re-
configures itself every time you boot.

left the foreign hardware and software
on the 11/70s so that everything on
the VAX is DEC standard. We still
bought non-DEC disk controllers and
drives but we made sure they were
guaranteed to be 100% compatible.
Call that wisdom gained from ex-
perience.

We had three 11/70s; we bought
two 11/780s, and are giving up only
one of the 11/70s. So we will still have
RSX around for quite awhile, but run-
ning only tried and tested software.
M-PLUS V2.1 may be my last RSX
SYSGEN, God willing.

Better Versions of Layered Products
We had Datatrieve, Forms Man-
agement System (FMS) and Record
Management System (RMS) on our
M-PLUS system. The VAX versions are
vastly superior. When I saw them run-
ning on a VAX | almost didn't recognize
them, especially Datatrieve (DTR). DTR
on RSX, when the system is really load-
ed, is unbearably slow. Our experience
with it was so discouraging that we
really didn't use it at all, except as a
tool for debugging and fixing up rec-
ords that somehow got clobbered. [
wrote a little DTR routine to handle an
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online phone list of about 200 records;

even that was so slow no one used it,
and | finally replaced it with a set of in-
direct command files that used FMS
forms. Even Indirect was faster than
DTR. Since getting our VAX, | again
tried using DTR to do an online phone
list, and it works like a champ. This
time | used FMS forms from Data-
trieve. | did the entire thing without
reading the manuals, just using HELP,
and did it in a day. And apart from my
experience with FMS in my command-
file phone list, | had never used FMS
before.

The thing that makes VMS so
pleasant is that everything works
together. You can use FMS forms with
DTR; you can call Datatrieve routines
from any of the programming
languages; you can write subroutines
in one language and use them from
any other language.

The new FMS and RMS utilities
make working with those facilities
simple. The ANALYZE utility can take
an existing RMS file that was poorly
designed and optimize it — automati-
cally. We've already copied files from
our RSX system over to VAX, optimiz-
ed them, and put them back on RSX.
Having the VAX has even helped us run
our RSX system better, awaiting the
day when we can transfer the pro-
grams directly onto the VAX.

One very nice thing about moving
from M-PLUS to VMS is that so many
things are familiar. EDT is identical.
DTR does just what it does on M-PLUS
plus much more; files and procedures
can be copied over from RSX unchang-
ed. FMS is, if not identical, similar. The
forms created on RSX can be used on
the VAX, although you may need to
run an Upgrade program against them.
DCL is very much the same, with many
extensions. RMS files can simply be
copied over (and then optimized). And
if you want to, RSX tasks can be
brought over and built and run in Com-
patibility Mode. More on that later.

Eventually, | suppose, many of the
improvements in the layered products
will make their way into M-PLUS —
but not all of them. And clearly, the
VAX gets the improvements first.

VAXCluster Announcement
The clincher for us was the an-

nouncement during the St. Louis Sym-
posium of VAXClusters. We had al-
ready ordered our VAXs, but when we
heard that announcement we knew we
had made the right choice. The cluster
hardware (HSC-50 intelligent disk con-
trollers, the Computer Interconnect or
Cl bus, and the Star Coupler) is already
available and supported on the 780;
VMS V3.4 will support it on the 750s.
And VMS V4.0, due out next spring,
will implement the full-blown cluster
concept along with many new capabili-
ties including checkpoint/restart of
processes, full sharing of disk storage
between CPUs, cluster-wide record
locking, common journaling to track
and safeguard file activity, and the
ability to roll your files forward or
backward by defined recovery units.

These capabilities offer us unprec-
edented opportunity for smooth
growth. It opens the door for us to look
at adding an online library system for
our newpaper “morgue” with full text
searching for everything our paper has
published, an online circulation system,
company-wide word processing, and
ultimately, full computer-to-plate
newspaper pagination including
graphics and photos. With the cluster
architecture we can add terminals,
memory, disks, and additional VAX
processors and still have a single, in-
tegrated system.

LOSSES AND PROBLEMS

Not everything about the move to
the VAX is a gain. There were some
areas in which we lost work we had
done on M-PLUS, and some where we
had to fight to retain M-PLUS features.

Shadow Disk

Readers of my previous article on
“M TO M-PLUS MIGRATION" will
remember that the ability to “shadow™
disk volumes was one of our major
reasons for going to M-PLUS. Shadow-
ing provides an automatic, constant,
on-line, mirror-image copy of a disk on
a second drive. Everything that hap-
pens on your primary disk is instantly
mirrored on the shadow disk. If the
primary drive fails you can immediate-
ly resume operations from the shadow
pack.

VMS does not have shadowing as
part of its repertoire. That was a major

VAX/RSTS PROFESSIONAL, December 1983



stumbling block to us. The new cluster
architecture will (sometime in 1984)
provide shadowing on the VAX for all
RA series disks, whether they are at-
tached to the HSC-50 or a Unibus con-
troller. The HSC-50 will actually do its
own shadowing, removing that burden
from the host VAX. But that shadow-
ing ability is not currently present in
VMS, and when it comes it will not
handle Massbus disk drives such as the
ten we now have.

The reason DEC gives for this is
that the RA series disks appear to the
system to be error-free — no bad
blocks — because the controller
handles remapping of bad blocks.
Massbus controllers don't, so the
system itself must remap bad blocks.
We hope that there will be a way to
enable shadowing for Massbus disks
that are certified error-free.

To use the new VMS shadowing it
appeared that we would have to junk
all our CDC drives and buy new DEC
controllers and disks. And the software
wouldn’'t be ready until next year. We
wanted the VAX; we were not willing
to give up shadowing because we need
that instant backup; and there was no
way we were going to get rid of
perfectly good disk drives. So we press-
ed DEC, making shadowing of our ex-
isting disks a condition of the sale. And
DEC came through.

It seems that in Munich, Germany,
someone else had felt as we did. The
DEC software people in Germany had
written a shadowing package for VMS
that operates identically to the M-PLUS
shadowing. It cost us extra, of course,
but it is DEC supported software. I
believe that The Record is the first VAX
site in the USA with disk shadowing
for Massbus disks. As on M-PLUS, all of
the packs in a shadow set must be set
up with identical bad block files; if a
block is bad on one pack it must be
declared bad on all packs in the set.
This is how M-PLUS gets around the
bad block problem. (Readers interested
in the VMS Shadow package should
contact the DEC Sales Office in
Piscataway, New Jersey.)

I am not certain what the future
of this package will be in forthcoming
releases of VMS. [ suspect we may run
into conflicts between this method of
shadowing and the new one. Come
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what may, we intend to continue
shadowing all of our vital disks, of
whatever Kind.

Command Files Are Different

On the VAX there is no MCR un-
less you run in compatibility mode,
which is slower than running on an
11/70. Indirect Command Files created
on RSX must be entirely rewritten in
VAX DCL. When you have hundreds of
command files as we do, that is no
small problem. It isn't insurmountable;
Command Procedures on VAX can <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>