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Interactive
Data Base Management

INTAC is a new concept for data
storage and retrieval that features
an easy-to-use question and
answer format, built-in edit rules,
multi-key ISAM data access, inter-
active inquiry and a unique report
generator.

Financial
Modeling

MAPS, recognized worldwide for
over five years as a leader in finan-
cial modeling and reporting, is
used to construct budgets, finan-
cial forecasts, consolidations and
“what if”’ analyses.

Two
Distinguished
Products for

PDP-11...
And now VAX

Users

INTAC"™
MAPS"™

Ross Systems, with over seven years of
proven capability, now offers these two
products to current and prospective
PDP-11 and VAX users. INTAC and
MAPS enable business managers to
produce instant reports themselves, and
relieve DP managers from the pressures
of special requests.

Ross Systems offers these management
tools on our timesharing service, for
license on existing computers and as
part of a complete, in-house timesharing
installation.

Call us collect for more information.

/0SS SYSIEMs

Frmec o rporated

1900 Embarcadero Road, Suite 208, Palo Alto, CA 94303 « (415)856-1100 ¢ Other offices in San Francisco, Los Angeles and Dallas
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Reliable, Economical Printer Systems
At 200, 300,600 & 900 Ipm.

For DEC, Data General, Hewlett Packard, Texas Instruments
and most other popular computer systems.

# Low Cost.
Initial low purchase price, plus the long-term savings
resulting from inherent reliability.
High Performance.
At 200, 300, 600 and 900 lines per minute.
¥ Quiet.
Set new industry standards for impact technology.
¥ Reliable.
Built for heavy-duty applications.
# Superior Print Quality.
Achieved through fully formed steel band technology.
& Easy-to-maintain.
Latest microprocessor tec mmmw dnri diagnostics make
these printers the products for the '80s.
@30-Day Delivery.
& The Industry Leader At Your Service.

1'd like to know more

My computer is a

¥ Guaranteed Compatibility.
SSI's interfacing technology guarantees compatibility with
DEC, DG, HP, Tl, Perkin Elmer and most other processors.

@ Parallel or Serial.
SSlI’s pioneering approach in interface technology allows
you the choice of parallel or serial operation. In serial
interfacing, SSI also offers both asynchronous and the
synchronous needed for IBM and Burroughs Poll and
Select, plus others.

# Nationwide Service.
Unmatched quality of service through SSl's innovative
central dispatch control system.

@ Band-Change Flexibility.
Many different bands provide many different typefaces
with a single change by the operator. Special bands
available also.

__Information Only

__Immediate

|
|
l
|
|
l

| Southern Systems

2841 Cypress Creek Road

| about the following
printer system(s)
I 200 Ipm impact matrix
—The B series (300 or M re | .
I 600/ p band) y requirements are:
—High speed 900 |pm — 83-6 months
I band
— The 2200 series (300, -
I 600, 900 Ipm drum) Name
— The 2550 (1500 Ipm Title
I charaband)
_OT series (UOO 1000, Con’] an
1200 Ipm heavy duty paity
| band printers) Address
_Sn rial Interfacing
(synchronous or |
| asynchronous) Clt\/
I —Parallel Interfacing State
Telephone

Fort Lauderdale, Florida 33309

Telex 522135
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I The Printer System Problem-Solvers

(305) 979-1000; (800) 327-5602
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Everyday we find the pressure to
produce is being pushed on the pro-
gramming staffs around the world.
Programmer productivity is the name
of the game.

Application Development is a time
consuming process, and without the
proper tools, even the best program-
mers can get lost in the shadows.

Amcor has the solution for the produc-

tivity problem. .. AMBASE, our revo-
lutionary Application Development
System and DBMS. AMBASE is
designed to work with DEC PDP-11
computers utilizing the RSTS/E
operating system.

AMBASE is helping technical staffs
worldwide to improve their produc-
tivity from 100-900%. Jobs that took
10 days are being completed in 1
day with AMBASE.

So don't get lost in the shadows, let
AMBASE put you out in front.

For more information on AMBASE,
or any of AMCOR's complete line of
data base oriented applications, give
us acall, or use the coupon provided
below.

Software for DEC
RSTS/E Systems
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J AMBASE

4

LOUISVILLE, KY. 40299
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! 502/491.9820
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From the editors...

Dave Mallery

Yesterday | spent about 12 hours try-
ing to make a megabyte 11/40. No one has
ever made one before — in fact, it probably
never entered the original architect's wildest
dreams. | was working with several of the
finest engineers | have ever met in an at-
mosphere of ‘lets roll up our sleeves and
make it go." It didn't go, but it will.

The scene in that computer room was
one of the high points of my career. | tend to
wax philosophical at times, and this was one
of them. Here we were, one of the senior
design engineers in the industry, a RSTS in-
ternals man of the highest caliber, a
regional sales manager whose hardware
and software expertise overshadows most
‘gurus’ and yours truly using logic analysers,
home made diagnostics and raw intuition to
shoot a wierd glitch in the interaction of
RSTS as it is initialising itself with the
widest selection of foreign peripherals you
ever saw - all to make a ten year old design
cpu see a megabyte of 64Kk chips. There's
more logic on any board in the backplanes
of that machine than the entire cpu, yet
that old cpu is such a supurb engine that all
the effort is worth while.

What is it that justifies all that hi-
priced effort on a ten year old PDP-11?
Simple — it runs RSTS.

Last month, | spent a day wandering
through two floors of the New York Col-
esseum for the COMDEX show. That is a
show for micro-computer manufacturers
and distributors. | saw about fifty variations
of the same machine — an 80nn processor
with a 10 or 20 MB winchester running
endless variations of cp/m based ‘operating
systems’. Everyone was telling me how they
were going to have UNIX real soon and that
would be the promised land. The trouble
with all these systems is that the software
(operating systems) for them is TERRIBLE
(You think VAX has it bad!). Then, in a
corner of the exhibits, without much fan-
fare and hoopla, | saw the giant killer. A box
containing an 11/23 and a winchester,
much like the others, except for one big dif-
ference. If you type ctrl/c, it says ‘Ready".

All DEC has to do to sweep that entire
industry into the trash heap is to make a
realistic oem RSTS license agreement for
23's. The hardware is priced right... how
about the software???

THANK YOU Carl Marbach

In New Orleans in 1979 Dave and | at-
tended the DECUS meetings at the OMNI
hotel. The RSTS SIG was in an uproar over
funding for the SIG and its activities. DEC,
they said, wanted to be less involved in pay-
ing for things like our newsletter; we were

going to have to pay for it ourselves. As a
contributor to that infrequent and too small
document | was concerned: | looked forward
to its arrival even if it was only twice a year
or so (there seemed to be no real schedule).
Frankly, it didn't seem worthy of a price but,
| thought, we could really have a dynamite
newsletter! Paid authors, color, professional
typesetting, advertising, regular columns,
and a real schedule we could count on . . .
this wasn't a newsletter it was . . .

| turned to Dave and said out loud for
the first time, "what we need is a
MAGAZINE". Without being too dramatic,
the RSTS PROFESSIONAL was born in that
meeting room. Can we? Could we? Will we?
We did! But not without lots of help. We are
indebted to our authors for their knowledge
and their perseverance in turning it into the
written word for all of us to read. We are in-
debted to our advertisers who went out on a
limb with us, especially in the first issue
when we didn't even exist in the real world.
But we are most indebted to our readers:
YOU. Without a readership that has con-
tinued to grow beyond our expectations (we
print 7000 issues of what you are now
reading), without the constant feedback we
need to make this a better magazine,
without your contributions of articles, and
without your financial support we could not
be where we are today. Even today, our “tell
a friend” and the bounty hunter program
are our best source of new subscriptions
and sale of the classic back issues.

RSTS is indeed something special. What
other operating system could have a
Magazine like the RSTS PROFESSIONAL.
People are amazed to find a magazine
directed toward one type of computer
usage, but RSTS has blazed the way for real
“user friendly”, “full featured”, “robust”,
and functional operating systems. It is the
standard that VMS will be measured
against, the goal that the RT11 people will
shoot for (and make), and a classic in the
Computer Hall of Fame. You did it! Never
forget, it is people who make things great,
and it is all the great applications that are
out there that have made RSTS what it is.

We are saying “thank you". Not only in
words but in deeds as well. The wealth of
material we have been getting is growing all
the time, and we hate to hold any of it up
for even one issue, but we can't fit any more
in the size book we are putting together
now. Therefore we offer the following two
“thank you's":

First: Our December issue will be our
gala second anniversary issue and will have
116 pages instead of our normal 100.

Second: Beginning in 1982 the RSTS
PROFESSIONAL will be coming to you every
other month, six times a year! As RSTS
grows into the 80's we need the extra
coverage to keep all the good things coming.
So beginning in 1982, you'll be able to see us
in February, April, June, August, October
and December. — Thank you. [ ]

PROFESSIONAL

Editors
R.D. Mallery
Carl B. Marbach

Assistant Editor/Advertising
Helen Marbach

Controller
Peg Leiby
Administrative Assistant
Hope Makransky
Subscription Fulfillment
Kathi B. Campione
United Kingdom Representative
Pauline Noakes
RTZ Computer Services Ltd.
P.0. Box 19, 1 Redcliff Street
Bristol, BS997JS
Phone: Bristol 24181

Contributors
Scott Banks
Rudy Bazelmans
Mark Diebert
Steven L. Edwards
Jeffrey R. Harrow
Stephen F. Heffner
Kevin Paul Herbert
Paul R. Laba
Richard A. Marino
Mike Mayfield
Gary W. Miller
Ross Miller
David Spencer
David Whip
Cartoons
Douglas Benoit
Photographic Consultant
Bill Marbach
Design & Production
Grossman Graphics

Editorial Information: We will consider for publi-
cation all submitted manuscripts and photo-
graphs, 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 publication is not promoted, not authorized,
and is not in any way affiliated with Digital Equip-
ment Corporation. Material presented in this
publication in no way reflects specifications or
policies of Digital Equipment Corporation. All
materials presented are believed accurate, but
we cannot assume responsibility for their accuracy
or application.



VICE - PRESIDERT

Remember when DEC controller manufacturers
discouraged plant tours?

Every business starts with a big
idea and a small shop. Emulex
was no different. The simple rea-
son we outpaced the industry was
our dedication to fundamentals

Like design. Even in the begin-
ning Emulex customers didn't
have to tolerate compromises.Then
as now, Emulex designed con
trollers that actually out-performed
their counterparts

We also concentrated on prod-
uct quality. Conventional reliability
standards weren't good enough for
Emulex (they still aren't). We use only
pre-tested/aged parts (MIL STD
883B); dynamic 96-hour environ-

mental temperature cycles; and four
complete and distinct levels of test-
ing and quality control certification.

Emulex didn't skimp on sup-
port. Application experts help before
the sale, technical support and cus-
tomer service after the sale. Nation
wide maintenance is available
through Control Data and General
Electric

Concentrating on fundamentals
paid off. Today
Emulex has
the indus-
try's best and
broadest line
of disk, tape

CIRCLE 58 ON RE

and communications controllers
for DEC PDP-11, LSI-11, PDP-11/70,
and VAX-11 CPUs.

We admit that being big is no
reason to work with Emulex. But
the fundamental reasons why we're
the biggest certainly are.

There is a real difference
between an imitation DEC control-
ler and a genuine Emulex. Come
see for yourself.

Emulex. The genuine alternative.

Emulex Corporation

3 e 2001 East Deere Avenue
Santa Ana, CA 92705
(714) 557-7580

EMULEX Twx: 510-595-2521
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LETTERS to the RSTS Pro...

Send letters to: Letters to the RSTS Pro, P.O. Box 361, Ft.
Washington, PA 19034,

Dear Mr. Marino:

First, I would like to praise your new column in RSTS
Professional on benchmarks. I think it gives much needed
information and am looking forward to future issues.
There are a couple of questions I would like to see ans-
wered in your column.

I am wondering what kind of performance increases |
can realistically expect by adding cache (KK11-A) to an
11/34A that is running RSTS/E v 7.0. DEC says in their
literature that a typical program ‘could’ execute in 40% less
time. Their 40% figure comes from using 80% hit ratio
with 80% memory reads. Are these figures applicable to a
RSTS/E site running application software written in
BASIC-plus? Also, what kind of performance can we get
from larger foreign caches that hang on the UNIBUS such
as ABLE CACHE/434?

These questions stem from the fact that our 34 is begin-
ning to feel the effects of running approximately 25 jobs
with about 6 to 8 active at any one time. I am wondering if
cache would not be a way of getting a good return on
investment.

Keep up the good work. Sincerely,
Ed Horst, Elkhart, IN

RICHARD???

Dear Sir,

SREORDR - Sorting Alphabetically
Your readers may be interested in this slight variation to
SREORDR which allows it additionally to sort the direc-
tory in alphabetic order as well as the normal date and time
sorts. This can be useful if you want to look for a particular
filename in a directory. I have found it helpful for program
development directories where one tends to have a mass of
files and date order is not so interesting, but names are.
The attached source file SREORDR. APP should be
appended to REORDR.BAS and then compiled to
SREORDR.BAC <124> or whatever it is called in a
particular system. Yours faithfully,
G.T.A. May, Special Systems Division
Software Sciences Limited, UK

P.S. I've attached an installation process and demonstra-
tion run. You've got to follow the installation process else
RSTS Basic Plus runtime system screws you up because
I've redefined function FNI%.

George, thank you. “SREORDR - Sorting Alphabeti-
cally” is scheduled for the December 1981 issue.

Dear RSTS Pro,

At the Spring Symposium I got the impression that few
people know of the dangers and loopholes of an unsecure
RSTS system. There are many ways of getting into a
system that has not had the relevant safeguards built in. 1
have been in RSTS for six years and below are a few that |
have come across.

1. 1,2 password SYSLIB.

2. 1,1 password same as pack id.

3. Control C to ‘Command file name?’ prompt on
start up.

4. Temporary access to a privileged account, copy
UTILITY.SAV <232> to your own account, then
rename; change PWs of privileged account when access
wanted. Hence check that no dangerous cusps have pro-
tection code < 232> | even in (1,2).

5. 1f KBO (or any KB used by a privileged user) is not
set to PRiveleged in SET sub option, then a non privileged
user can OPEN ‘KBO0:" and mimic LOGIN, hence receiving
a privileged password as input. He could then login to the
privileged account and run a pre-compiled program in his
account to log the unsuspecting user in.

Graham Dare, Systems Support Manager
Ladbroke Hotels, Holidays & Taverns
Watford, England

Thanks, Graham, now not only do we know the dangers
— we also know the loopholes.

Dear RSTS Pro:

First, | wanted to let you know that I have been enjoying
your magazine a great deal. It's really fantastic to have a
magazine devoted to RSTS!! Secondly, I wanted to thank

the folks at Software Techniques for their contributions. |
did, however, find a minor problem with the Mini-
debugger (DEB, a Basic-Plus 2 Mini-debugger, RSTS
Professional, Vol. 3, #2). If your compiler includes the
patch to make SCODE and $PDATA read-only psects
(patch seq. 45.2.12) the goto and resume functions will not
work. This is because the routine depends on psect place-
ment to determine some addresses. The cure is simply to
make the $CODD and $CODF psects in the debugger
read-only psects (ie: .psect SCODD,RO).
Again, thanks for a great magazine.
Dave Patterson, Programer/ Analyst
Sivalls, Inc., Odessa, Texas

You're welcome, Dave. And, a “thank you” to you also —
our readers help make it possible.

Dear RSTS:

I am very thankful for the many useful articles in
the RSTS PROFESSIONAL dealing with disk optimiza-
tion and monitor internals. | have been making good use
of the information found in some of the articles in your
March 81 issue, but I have found some problems and
inaccuracies I'd like to convey:

On “Disk Structure Notes” by Dave Mallery:

Point #4 you said “Dump the SATT™. This is disas-
trous, I think, for a RSTS pack. Could you explain more?

Point #10, you said creating a non-deletable zero
length file would save the contiguity of a UFD. Uponclose
inspection, I've found that zeroing such an account will
reduce the size of the UFD to one cluster — hence zeroing
a UFD will break it up in any case.

On “All Things BRIGHT . . .”

This program was very helpful. I used what was in
it to write another program, too.

The only problem I found was at line #9040 — if
“ROOT%" is negative, the error “Interger Overflow”
would occur. ROOT% would have to be an F.P. variable
to work for such large disks.

Enclosed is a listing of a program we use to create
accounts (UFD’s). It will create an extended, contiguous
account, on line, placing it near the center of the pack.
Please feel free to publish if you wish. Thank you.

Sincerely,

James Swanson, Systems Analyst

Area Two Educational Computer Center

Thank you, James. Readers can find your program
“CREATE.BAS” on page 26 of this issue.

Response from D. Mallery: Point 4 - “I meant, inspect
the satt to see how far towards the center we have pro-
gressed (the SATT algorithm assigns from lo to hi end).”

Hopefully you're planning to publish the VMS Profes-
sional soon. Please advise date of charter issue and put us
on waiting list. Stanley J. Swikart, Dublin, Ca.

Will do, Stanley.

Gentlemen,
Is this a record?
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L R Ly 2IRFGLTOR PRIV 30000
AHN L1y 2IRFGASN . s PRIV 30000
CLy 2 JRFGESEF . TORyFRIV 30000
L1y 2IRMERET«TEREFRIV O
ET
1
I

L1y QAQUE X PRIV 30000

s EM [
v | LLy2d5WITEH Xy FRLV 000
BY-STAT=LL»2IBYETAT X3 FRIV 30000
TE=CO=ELls LATECH . TEC20O
(RB-~=L 1y 2ITRKB. TSR 70
(Y rE=Lle 2ITYFE .TECSS
il L TY =0y 2 UTILTY o X3 30000
YTS0 U1 e 2AVTSOFY X5 0
YiHad k1
LT B
CLAS~-=R2
FRED-=TR2
GHALNG u
BT DEZCL03vOICLABAT « TER O
U

B2 L1039 QIEFSSEL . TSK50
Ly P TSENI (
Le Y IMAIL TS

p o LTI K F FR
y DANET X PRIV 30000
NECF « %3 30000

IE T e THOR3Q

VT L0 yJIVTERLT . TECSFRIV O

Anonymous
If it's not it ought to be! See “CALLER.BAS” in the
December 1981 issue and eliminate all this and save 98
small buffers. Did you enjoy seeing “the picture” last issue?

DO YOU REMEMBER THIS?

(Photo c: RSTS Profe I, Vol. 3, #2, p. 93.)

Photo contests appear in the RSTS Professional occa-
sionally and readers have until publication of the next
issue to submit their answers. We may, from time to time,
limit the number of correct answers eligible to receive
prizes.

Because we have not received a correct answer — this
contest continues.

. . continued on page 95
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| THE
ULTIMATE

REPORT WRITER

GRS

GENERALIZED REPORTING SYSTEM

QUERY LANGUAGE and REPORT WRITER
for PDP-11/RSTS systems

from

ENTERPRISE
TECHNOLOGY
CORPORATION

Call or write for complete details:

305 Madison Avenue ® New York, NY 10165

(212) 972-1860
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The RSTS/E Benchmarks
Part Il

By Richard A. Marino, Data Processing Design, Inc.

In the last article | briefly defined benchmarking. Now
we will look at one particular type of benchmarking — com-
ponent benchmarking. This type of benchmarking com-
pares a benchmark environment by measuring a single com-
ponent. A component may be a program, a job stream, or
even a single action. The purpose of a component bench-
mark is to measure differences in the benchmark environ-
ment and from this information determine characteristics
of both the environment and the component.

Let's start with an example. One part of building a
RSTS/E Version 7 system is the assembly of various files
that are part of the monitor. One of these is the assembly of
the file TTDVR.MAC (the terminal driver). The lines in the
SYSGEN.CTL file which perform this task looks something
like this:

R MACRO *TTDVR,TTDVR/C = COMMON,KERNEL,CONFIG,CHECK,KBDEF, TTDVR

This assembly requires no user interaction and is a good
measure of the performance of a cpu and disk since the ac-
tivity requires both extensive processing and plenty of i/o.
For our test we have eliminated the listing part of the
assembly and are using the command file in figure 1. If you
want to duplicate this component benchmark use this com-
mand file and modify a CONFIG.MAC from any previous
sysgen using the information in figure 2.

The purpose of this component benchmark is to
evaluate the effect of cpu and disk combinations on this
assembly. In order to provide the widest possible range of
environments, we performed the assembly on both RT-11
and RSTS/E systems. This is very straight-forward since the
assembly on RSTS occurs under the RT-11 run time system
using a standard version of the RT-11 Macro assembler. The
various environments are shown in figure 3. Since in all
cases the environment was a single job environment, the
amount of memory was not particularly relevant to this
benchmark. Note, however, that while the amount of total
physical memory does not impact this component bench-
mark significantly (a fact confirmed independently) this is
not always the case, and one should be careful when bench-
marking across operating systems.

The results are shown in figures 3 and 4. The elapsed
times progressed about as one would expect given the dif-
ferences in the environments. Some conclusions can be
drawn concerning this particular component (the assembly
of TTDVR.MAC):

1. An 11/23 with RX02's is faster than an 11/03 with
RLO1.

2. Using an RX02 in combination with an RLO1 is not
much better than just using the RXO0Z2.

3. An 11/44 is only slightly faster with RKO7s than with
an RLOZ2.

4. An 11/70 with an RPO6 is not much faster than an
11/44 with RKO7.

What value are these conclusions? If you were planning
for example to upgrade your system and a significant part
of your system load were programmers doing assemblies,
this type of benchmark might help you make your selection
of new hardware. In this case you would certainly consider
an 11/23 RLO1 based system over an 11/34 RLO1 system
(less than 10% difference). Further you would probably
choose the less expensive 11/44 RLOZ system over the
RKO7, RMO2, or 11/70 system.

This particular component benchmark was inten-
tionally limited in its scope. You would need some further
work to establish that a multi-user environment would per-
form the same.

Our second example of a component benchmark deals
with much less hardware but a more complicated problem.
The screen editing component of two of DPD’s products, the
WORD-11 word processing system (for documents) and the
WAFE editor (for text files) are essentially the same. Each is
a full-screen editor with keypad and keyboard functions.
Each also is a complete editor not a pipeline editor (like
TECO, or EDIT). This means that one can backup to the top
of the file at any time. This one feature significantly com-
plicates the editor since it must keep track of text it has
passed and how to display it. The display format | should
mention is changable throughout the document or text file
by using ‘rulers’.

Both of these products are available on a wide range of
systems (since 1977 on RSTS/E for WORD-11). However the
smallest hardware configuration has typically been an
11/34 with some 11/23's just now starting to be used.
Written in a portable version of MACRO-11, the software
itself is transportable, the question we needed to answer
was what would the performance be on very small systems.

We converted the editor to run under RT-11 Version 4
and then set out to measure its performance on four very small
benchmark environments:

1. 11/03, dual RX02
2. 11/23, dual RX02
3. 11/03, RLO1 (equivalent)
4. 11/23, RLO1 (equivalent)

In contrast to the example of the macro assembly, the
editor is an interactive program and has many different
features and operations. We decided to measure several
typical operations:

1. Entering the Editor (Startup)

2. Display one screen (Move and display 7000
characters)

3. Move 10 pages (Move 35000 characters, display
7000)

4. Finish the Edit (Write the output file)
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Oregon Software Software
Sort-1-Plus Techniques DISKIT

“ ...l would like to single out two of the “ The second entrant to my ‘Hall of
many products that | have personally Fame’ is a package from Software

bought and paid for. The firstis OMSI Sort Techniques called DISKIT.

Version 1.6. | have used OMSI Sort since its ...Using DISKIT, | created 130 accounts and
original release as a macro replacement for fully extended their centred UFD’s in three
SQWIK and MQWIK, the old DEC type-1 minutes and forty seconds (a job that used
header sort. It was the best software buy | to take four to eight hours). | then copied the
ever made, yielding staggering reductions in full contents of a 300 Mb RMO5 equivalent
run time. Version 1.6 contains the final to this new ‘well structured’ disk in

additions to a fine product—the macro 45 minutes, optimising clustersize and
rendition of XQWIK and OQWIK, the extract contiguity in the process. | (foronce) was
and reordering portions of the sort. speechless... The documentation is

Amazingly fast and truly flexible. Bravo! ” excellent. In short, this package is the ‘final
solution’ to structured disks, eliminating all of
the time and complexity and reducing the
job to one of the simplicity of a SAVRES.”

Editor Dave Mallery
reprinted from March 1981
RSTS Professional magazine

Recommended by RSTS Professional
Now available from RTP.

* Is a complete replacement for * DSU A disk backup utility for creating
$SORT - no other software required optimum structures.

* Sorts in excess of 32767 records *DIR A complete replacement for SDIRECT

* Handles records across block boundaries that runs twelve times faster

* Up to 50 times faster than * OPEN An ‘open files’ display
$SORT Call Ed Patient or Steve Collins ~ program (‘control F')

* LIBRARY For BASIC PLUS 2
users a library of disk handling
routines

* Costs £1250-00

* Costs £600-00

NECLTIMe PrODUCTS
1 Paul Street, London EC2A 4JJ. Telephone 01-588 0667

OMSI. Sort-1-Plus are trademarks of Oregon Software, DEC. RSTS are trademarks of Digital Equipment Corp. DISKIT. DSU are trademarks of Software Techniques, Inc
Portland, Oregon Maynard, Mass Los Alamitos. Ca

CIRCLE 5 ON READER CARD
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The results shown in figures 5 and 6, were interesting.

Some conclusions are:

1. Invoking a program is, understandably, very disk
speed dependent. The size of the editor (120 blocks)
makes its startup time on floppy disks very slow (23

seconds).

2. Display speed is cpu intensive. More so than ex-
pected. Disk speed plays only a minor part in how
fast one can move in a document or file by small

amounts.

3. Finishing an edit is disk bound.

What do these conclusions mean? Primarily, if one was
engaged in editing a few documents, but each edit con-

sumed a long time, a
faster processor is
better than a faster
disk. For frequent,
small edits, a faster
disk makes a lot of

difference.
From this compo-

nent benchmark we
arrived at some
answers, but since we
were surprised at the
cpu intenseness of
displaying characters
we decided to also
look at the cost of
printing. For the word
processing system the
print spooler does not
simply copy a file to
an output device. It
must do much of the
complicated work and
in fact determines
spacing, line wrap-
ping, page breaks,
proportional spacing,
footnotes, and many
other things itself. We
did a short and simple
component test of the
spooler on the same
configurations:
1. Start the spooler
2. Scan past 32000
characters with-
out printing
3. Print one page

The results are
shown in figures 6
and 7.

Here we were not
very surprised. Start-
up was again very
disk bound (the
spooler is approx-
imately the same size
as the editor). Scan-

ning past characters involves all the work of printing except

the actual physical printing (since the spooler must still

count lines, etc.) and this time was comparable to that of
the editor, given that the editor must do extra work to
enable the user to backup in a document. Printing was as

expected somewhat cpu intensive. Except for program

startup, printing is essentially cpu bound.
This implies several things. First, on a small floppy disk
system, it is much better to print one document of 50 pages

than 5 of ten pages, but if you are going to print 5 of ten
pages, try to print them all at once and only invoke the

-

DOC

RSTS UTILITIES
DEC® SYSTEMS

CALOUT permits user to dial up a second CPU and ex-

CONTRL

IMAGE allows DOC log file to be played back intelligently,
one frame at a time.

MONITR records entire dialog of selected job-session in
a secured log file. This is invisible and unintru-
sive to user being monitored.

LOCK simplifies and generalizes menu creation. Limits
user to authorized menu. Records tasks run.

® No installation, simple to use ® Clean, certified

| Please send me detailson |

UNIQUE
ENHANCGE

change data files of any kind

provides remote interactive training and user sup-
port. Complete log file of session may be kept.

makes 4 logical terminals out of 1 physical term-
inal. Complete log file of each job session may be
kept.

® Inexpensive, low overhead

| o caLout O Doc 0 MONITR |

| O coNTAL O IMAGE o ek |

| Name |

|Phone () | '
| Company -

| Address | CLYDE
|City digital systems

l Box 348
I_ or call Janet (617)275-6642 _J Bedford. MA 01730
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spooler once. Finally, although the spooler is cpu intensive,
by itself on an 11/03 it probably can still drive a 1200 baud

printer continuously.
Only printing to a fast
printer, multiple
devices or providing
simultaneous editing
and printing would
the faster processor
really help.

These examples
of component bench-
marks demonstrate
what simple elapsed
time benchmarks can
do if they are well
planned and well ex-
ecuted. Often times it
is not the physical ac-
tivity of benchmark-
ing that is difficult
but the planning and
the interpretation of
the results. Hopefully
these examples have
given you some ideas
for benchmarks on
your system.

Component
benchmarks though
are only part of the
picture. In future ar-
ticles we will examine
program instrumen-
tation, a method to
measure specific pro-
gram performance,
operating system op-
tions and how they af-
fect peformance,
combined and system
benchmarks which
are methods to
measure the perfor-
mance of multiple
components, and
hardware contribu-
tions to performance.

This is a partial
listing of the
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; TERMINAL TYPES

KL11 #

PK11 i

DH11
DM11BB
DHONL
DH1NL

DZ11
DZ11AB
DZONL
DZ1NL

nnunun

) 17

; TERMINAL OPTIONS

MULTTY
EKOCTL

; DISKS
CNT.DB =

; OTHER DEVICES

TMO2

LP11

1

2.

:# OF KL11 TYPE INTERFACES
(INCLUDING CONSOLE)

# OF PSEUDO-KEYBOARDS
:# OF DH11 MULTIPLEXERS
;1 IF DM11BB'S; ELSE O
:NUMBER OF LINES ENABLED
;NUMBER OF LINES ENABLED
;# OF DZ11 MULTIPLEXERS
;1 IF DZ11A/B'S; ELSE O

:NUMBER OF LINES ENABLED
;:NUMBER OF LINES ENABLED

;1 IF MULTI-TERMINAL OPTION; ELSE O
;1 IF ECHO CONTROL OPTION; ELSE O

;¥ OF RPO4/5/6'S; ELSE O

# OF TU16/TE16/TU45/TU77'S; ELSE O

;# OF LINE PRINTERS:; ELSE O

; SYSTEM PARAMETERS

JOBMAX =

LOGICL

QSTATS
JSTATS
DSTATS

48.

50.

11703,
11703,
11703,

11723,
11723,
11/23,

11/34,
11/34,
11/34,

11744,
11744,
11744,
11744,

11770,

:MAXIMUM # OF JOBS
:# OF SYSTEM WIDE LOGICALS

;1 FOR QUEUE STATISTICS
;1 FOR JOB STATISTICS
;1 FOR DISK STATISTICS

FIGURE 1

RXO02 Single Floppy
RX02, "RLO1" Winchester
“RLO1" Winchester

RXO02 Single Floppy
RX02, “RLO1" Winchester
“RLO1" Winchester

RX01, RLOZ
RLOZ
RLO2 (RSTS/E)

RLO1
RLO2
RLOZ (RSTS/E)
RKO7 (RSTS/E)

RPO6 (RSTS/E)

Unless otherwise indicated, the operating system is RT-11 V4.
The "RLO1" Winchester is the Data Systems Design DSD 880.
The macro assembler from RT-11 Version 4 is being used.

FIGURE 2. Environments

CONFIG.MAC file used in the sample macro assembly com-
ponent benchmark. It includes only the non-zero values in
that file.

Processor Disk(s) Elapsed Seconds
11/03 RX02 403
11/03 RX02 + RLO1 386
11/03 RLO1 262
11723 RX02 243
11723 RX02 + RLO1 228
11/23 RLO1 143
11/34 RX01 278
11/34 RX01 + RLO2 250
11/34 RLOZ2 131
11/34 RSTS/E RLO2 140
11744 RLO2 79
11/44 RSTS/E RLOZ 83
11/44 RSTS/E RKO7 82
11/70 RSTS/E RPO6 68

FIGURE 3. Macro-11 Assembly (TTDVR)

250
2254
2004
1754
1504
1254
1004

graphics

03 1 1723 11738 1734 11734 11764 1
T11 R S R111  RSIS/E  R11 RS
%02 Ri RX01 RLOZ RLO R R

1749
1576 R

Elapsea S

@
@ e @

1 03 11/23 1 1ree >0
[ 1 RT11 R 1S/E  RS1S/E
R 101 RX02 R RKO

FIGURE 4. Macro-11 Assembly Time (TTDVR)

Editor

Elapsed Time in Seconds

Component 11/03 11/23 11/03 11/23
Activity RXGZ2" RXE2*  RLOI** ~ BLB1I™T
Enter Editor (Startup) 24 22 6 S5
Move/Display 7000 78 43 71 36
characters
Move 35000 characters 107 i 81 43
File Document (End) 27 25 24 5

*RX02 was Digital Dual RX02 drive on VT103 using both drives.
* *RLO1 was DSD 880 Winchester RLO1/2 equivalent on VT103,
single drive.

FIGURE 5. WORD-11/WAFE Component Benchmark
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it Spooler

| %4
i graphics Elapsed Time in Seconds
& Component 11/03 11/23 11/03  11/23
o Activity RX02®° RX02®° RLO1** RLO1**®
‘ KEY:
3 ‘ Enter Spooler (Startup) 24 25 5 4
! B 11/ v Scan 32000 characters 86 45 75 37
“ e ‘ B \aehe by Print one page 14 7 12 6

*RX02 was Digital Dual RX02 drive on VT103 using both drives.
**RLO1 was DSD 880 Winchester RLO1/2 equivalent on VT103,
single drive.

3 FIGURE 7. WORD-11 Component Benchmark %

£ditor —— - - - Spooler —————

FIGURE 6. WORD-11 Component Benchmark

My CHIPS ARE STALE,

I WAS UP AND DowN ALL NIGHT.,.

Structured disks for all! 7 S

Announcing

REACTZ2.TSK it

® a ‘REACT’ replacement that
locates & extends UFD’s

® all standard ‘REACT’ functions
(Delete, Standard, Enter)

® user specified location and length
for new UFD.

® high speed — this product uses : :
software developed and licensed @NK Im eoiNG To
by Software Techniques, Inc. SLIT my RSTS

g

® distributed as an RSX or BP2 task
on 9 track 800/1600 tape

32769%
Introductory Price: $200.°°

Single CPU License

70 James Way
Southampton, PA 18966
(215) 364-2800 @

Nationwide Data Dialog j

Call For Quick Service

& 8l

CIRCLE 7 ON READER CARD
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IT'S AN 11/40 BORN AGAIN
. .. from the editors

What other kind of computer could the
RSTS professional have but a RSTS system.
But what to get? The menu looks like
Howard Johnson's ice cream selection:
11/28, 11/24. 11/34, 11/35, 11/40,
11744, 14745, 11450, 11/55, 11/60,
11/70, Magnum (Able computer) or 7? At
Toronto last year the RSTS people had a
paper tape based 11/20 running RSTS??

We wanted something small, small
enough to be affordable. We wanted
something big, big enough to hold lots of
data and be used by many users. We
wanted something new, new enough to
have the new big reliable disks. We wanted
something up to date, up to date enough to
have all its memory on a single board and be
semi-conductor so it would be fast. We
wanted something that would be industry
compatible, so it could have 800/1600 tape
and a single board controller.

We discovered that all of what we
wanted was available new, at lower prices
than the old original equipment except for
one thing, the processor. It seemed that old
processors were readily available at very at-
tractive prices. 11/40s were about half the
price of the newer 11/34 yet seemed to of-
fer the same power. The 11/40 looks like an
original DEC computer; lots of lights and
switches, it sort of has the appearance of an
11/45 or an 11/70. A classic.

We hunted for a while and learned a
lot. In order to run RSTS the processor must
have: memory management (standard on
the 34), a clock, a stack limit register (KJ-11,
ours ran without one just fine for some
time), the EIS board for the 11/40 (11/34
standard again). You will also require
memory, DL-11 console interface, and some
type of disk. Of course, in order to connect
terminals you will need a multiplexer
(DH-11), a tape for backup (TU-10 type) and
a line printer for high speed output.

Newman Computer exchange had a
bare 11/40 with EIS but no memory
management for sale and we bought it.
Maybe we're picky, but it seemed awfully
hard to deal with them; lots of phone calls
never were returned and they seemed more
distant that their Michigan location should
have been. It was close to 6 weeks from the
time we decided to buy that computer and
when it was delivered; too long we thought.
Newman gives a 30 day warranty and they
check it out carefully before it goes out the
door and into the moving van. They also in-
cluded the prints and some manuals with it,
but this can vary from machine to machine.

We tested their warranty because
when we powered up there was no 5 volt
supply to run the processor. It took a $460
DEC service call to repair the faulty
regulator. Newman stood behind their
machine and paid the bill, no sweat. All in

our quality and reliability has
proved second-to-none. DTI of-
fers as standard, a one-year war-
ranty. For data entry as you have
never before seen, write to DTI
for more details about the PRO-
TERM 80.

SA/E YOUR
COMPUTER

The PROTERM 80 saves CPU time by “debugging”’ on-line without the text editor. Now
you can run Basic on-line the way Basic was meant to be used. The PROTERM 80
interacts directly with Basic and permits immediate syntax checking and on-line
debugging that you have never had before. PROTERM 80’s 48 user-defined key
functions (programmable from the keyboard or downloadable) can save thousands of
hours in programming time as well as CPU time. With sales of over 4,000 CRT terminals,

DATA TERMINALS CORP.
45 West Street

Medfield, Mass. 02052 U.S.A.
Tel. (617) 359-4188

TELEX 924-325

THEPROTERM8O0
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all, they were distant, honest, snappish or
short with us sometimes, slow, but in the
end delivered what was promised and stood
behind what they sold. We would buy from
them again if they had the right piece at the
right price. Why don't they advertise?
Maybe Al Newman knows? If we all tell him,
he might get the message.

We now had this wonderful 11/40
with 16KW of DEC memory up and running
a toggled in memory diagnostic 24 hours a
day. What next? Let me give you a small
anatomy lesson on PDP-11's. The processor
and all other components plug into a six slot
high backplane. Those that use all six slots
are called HEX high modules, four slotters

are QUAD height modules, two slots and
you are a DUAL height module, while the
lowly one slot is a SINGLE height module.
These backplanes come in a variety of con-
figurations. There is a processor backplane,
a memory backplane, a DH-11 backplane,
other controller backplanes, and last the
standard UNIBUS backplane that comes in 4
wide or 9 wide varieties to hold 4 or 9
modules. Well, our 11/40 had the processor
backplane with the processor in it. The proc-
essor backplane also holds the memory
management board, the stack limit board,
the DL-11 console interface board, the KW-
11L clock board, the EIS board, and the op-
tional FIS (floating instruction set board,
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N RS
< $200. RSTS/E* %:“
WORD PROCESSOR S

CBEDIT.BAS

Basic-Plus* program with VDT input,
window edit and document save. Add,
locate, change, replace, delete, block
move and copy merge, etc. Crash
and operator error recovery. Supports
DEC, Hazletine and Mime standard
VDT's. Others easy to add.

Fully formatted output (margins, justify,
center, underscore, super-sub-script,
readers, page numbers, etc.), to type-
writer, line printer or disk. Bidirectional
driver for Diablo-Xerox 16-17.

User’s manual and source
code included.
9-Track $200. RKOS5 $260. ppd
T. F. Hudgins & Associates, Inc.
P.O. Box 10946, Houston, Texas 77018
Woods Martin 713/682-3651

“TM Digital Equipment Corporation
CIRCLE 9 ON READER CARD

which is on the 11/40 not supported with
the 4 word math package and it, therefore, is
almost useless). The only other backplane in
the computer was a memory backplane capa-
ble of holding 32KW of old DEC memory.

No other backplane (DD-11C for 4
modules, DD-11D for 9 modules) was in the
computer! Fortunately these are available
from many used sources, new from DEC or
new from several other suppliers. We opted
for a new 9 module backplane from Able
computer (see inside back cover). While the
DEC backplane is a wire-wrap nightmare,
the Able people have managed to do it with
only one wire wrap (tell you about that one
later); it is all a multi-layer printed circuit
board, neat and compact. Installing a
backplane should be easy; just mount it in
the box (BA-11) and plug in the two power
connectors. Our connectors, male and
female, would not mate. Old style BA-11
and new style backplane. Order old style
connectors, install and you're ok. Thank you
DEC supplies catalog and 800 number!
OOPS, extra wires on the backplane that the
prints say shouldn't be there. They are right;
the backplane has wires for battery backup
of Semi-Conductor memory and some + 20
Volt wires that our BA-11 doesn't have. Just
wrap them up and don't connect them.

Now we have a computer, small
memory, and a 9 module backplane. We
decided to remove the small bulky DEC
memory and replace it with a single board
256KB memory. We took CDC because it
was available right then, but today it is

available from most of the memory sup-
pliers. It is parity memory, but it requires an
external 7850 parity controller. Some of the
new ones have all of this right on the board
itself. The memory comes with good in-
structions on installation and configuration
so in it went. On went our toggle in
diagnostic and we were running our tests
on 32K of MOS memory in a new backplane.
In order to access more that 32KW on an
11/40 you must have the memory manage-
ment board. We shopped around again and
found one with the COMPUCOM people in
Atlanta, GA. Nice people. Shipped it im-
mediately. While installation of this board is
easy (it goes in the processor slot assigned
for it), there are options on about 3 other
processor boards that have to be changed.
This will require some soldering of wire
straps on these boards, all indicated in the
memory management manual and the
11/40 processor manual as well as on the
prints themselves. Once these changes were
made and a new diagnostic toggled in, we
were running diagnostics on the entire
256KB of memory. We later found that the
KJ-11 should have been included with the
memory management and the folks at
Compucom shipped it right out.

Next issue: The disk, The magtape, The
multiplexers, The printer.  J

The RSTS PROFESSIONAL recognizes that a problem does exist in our industry with illegal use of software.
With this issue we begin a series on these problems — and solicit your comments and suggestions for this feature.

Have You Stolen Any Good Software Lately?

Richard A. Marino, Data Processing Design, Inc.

You are probably a thief! If not, you probably harbor
one or are an accomplice to one. | used to have high expecta-
tions, but | no longer believe in honesty — when it comes to
software. Almost all of us, have, at one time or another,
been a SOFTLIFTER.

Is the theft of software that pronounced? BELIEVE IT!
It's not always the kind of theft you might think. There cer-
tainly are cases of intentional, for-profit, thievery. Unfor-
tunately vendors are finding that former employees who
claim they are not stealing software but just re-inventing it
find little support from the judiciary. But most software
theft is less pronounced and rather innocent. It's the casual
borrowing of software from another site to ‘try it out’. Or
running software you've purchased for one system on three.
And it's not just the small companies — one of our users, a
multi-million dollar institution, just got caught running
WORD-11 on two unlicensed systems.

This type of theft is hard to track. People do not fink. I
don't even expect my best friends and most faithful
customers to tell me when they suspect somebody is run-
ning DPD’'s software illegally. This type of theft is un-
policable — but it is damaging. When a company like ours or
any other large, successful software house puts decades of
work in developing and documenting a product, it deserves
the benefits. This casual thievery in the long run hurts the

user community as well. The investment in designing and
building a new product along with the costs of documenta-
tion and support are more difficult to justify if one can't pro-
tect the investment by stopping the theft of the software.

The intangible nature of software and the difficulty of pro-
tecting it from clever as well as casual thievery weighs heavy
on the minds of software producers. Some go to great effort to
protect the software, sometimes including complex security
routines in their software. But there are no perfect solutions.

What will be the result of this continuing illegal activ-
ity? There will certainly be more and more lawsuits. Despite
the three-year wait we face to get a trial date and the
possibility that there will be no monetary reward for win-
ning our case, like all software producers we must pursue
cases of obvious theft to their conclusion in court. Higher
priced software may also be the result, to cover some of
these new unexpected costs of the marketplace. Perhaps
there will be fewer products coming to market and less in-
novation from the small software house unwilling to risk
the callousness of the open marketplace. The problem is
growing. It is racking the microcomputer marketplace and
is threatening those of us producing software for the busi-
ness minicomputer market as well. It is unfortunate we
face this problem — and believe me we face it together. In-
nocent theft is still theft and it is not a victimless crime. ¥
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“...With departmental budget cuts, high interest rates,
hardware prices falling back, an upgrade down the
road...”

‘ l , “But I've always bought PDP11s. They're the best.”
“l didn’t say don’t USE a PDP11...justdon’t BUY one!”
Dont £
“HAMILTON will rent you the latest in DEC
systems —popular 11/23s, hot new 11/24s and

11/44s, and all on a simple no-deposit monthly pay-
ment basis. Great for fitting into tight budgets. You’ll
get prompt delivery, the systems configured the way
YOU want them, AND they’ll bundle in your choice
from HAMILTON’s extensive software and utilities

library.”

“That sounds great, but don’t these rental schemes lock
you in for 5 years?”

“No, not if you rent from HAMILTON. If you know
you’re never going to change so much as a terminal for
3-5 years, then go talk to your bank about a long term
lease. But, if you want the flexibility of upgrading either
all or any part of your system when you need to, then go
talk to HAMILTON about rental. They'll listen.”

“That’s really interesting. I didn’t know I had that kind of
rental alternative.”

“And what’s more, you can talk to HAMILTON about
their rental-with-purchase-option plan which gives
you the right to buy the system when you’re ready.”

“But will DEC maintain my HAMILTON rental systems?”

“DEC maintenance is already INCLUDED in your
monthly rentals. Plus, HAMILTON handles all the
shipping and guarantees you a really smooth installa-
tion.”

“HAMILTON certainly has a comprehensive rental pro-
gram.”

“Of course. They have more experience in renting DEC
systems than anyone else, with thousands of installa-
tions in Europe and North America.”

“You know, if they hadn’t limited my department budget
this year, I could have gone straight to a VAX 11/750.
Hey. I don’t suppose HAMILTON rents...... ki

“11/750s? Of course! Call them now ...
Toll Free 800-631-0298

VAX, PDP & DEC are trade marks of Digital Equipment Corporation In New Jersey 201 _327_1444
_—_——_————————_——————_—1 In Canada 416-251-1166
HAMILTON RENTALS or complete the coupon for an individual rental quota-

tion on a system of your choice.”

HAMILTON
[RIENTIAVLAS

6 Pearl Court, Allendale, N.J. 07401

PLEASE RUSH ME A QUOTATION BASED ON THE
FOLLOWING SYSTEM: CIRCLE ONE ONLY IN EACH LINE

Processor Minc 11/03 11/23 11/24 11/34 11/44 VAX 11/750
Disks RX02 RLO1 RL02 RKO7 RMO02 RMS0
Operating System RTI1 RSX1IM RSTS/E VAX/VMS CTS

Software RABBIT RSTS UTILITIES  RABBIT VAX UTILITIES
WORD PROCESSING OTHER e

Rental 6Months 12 Months 18 Months

Name = et = |

Position - = SRS ) o e Pearl Court, Allendale, N.J. 07401
Comp — — - One Penn Plaza, New York, N.Y. 10119
Address - 415 Horner Ave., Toronto, M8W4W3
Ty T e Zip

Telephone Number LONDON  PARIS DUSSELDORF  CALGARY

RS

————————— ey

CIRCLE 10 ON READER CARD
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‘
r VERSION 2.1 NOW AVAILABLE:

QUE-11 — V2.1
ONE JOB SPOOLER

FOR RSTS/E CONTROLS
ALL SPOOLING

- ete,

® DEC QUE Compatible

® One job controls all spooling

® Saves small buffers and job slots

® Spawns jobs as needed

® Handles line printer and keyboard
spooling

® Controls as many BATCH JOBS
as pseudo-keyboards

® Full parameter replacement in

QUE calls

® “DO” command replaces indirect
processors

® QUEMAN SYS call supported

® Program deliveries — NOW

® Only $995 single cpu license

® Trial Version $100

For more information contact:

On Track Systems, Inc.
P.O Box 245
Ambler, PA 19002-0245
Phone: 215/542-7133

Software
Product
Description

Product Name: LOCK-11 Version 2.0

Description:

Lock-11 is a security superstructure built upon the
standard RSTS password structure that provides the
following extensions:

e Absolute control of system access by keyboard.
Manager may limit any keyboard to certain ac-
counts or groups of accounts and control time of ac-
cess.

e Auto-login (with or without password) and chain
with specified core common contents by KB.

e Real time system surveillance. Manager specifies a
list of alarm keyboards which log all infractions and
probes as they happen. Opser is not required.

e Password knowledge is no longer carte blanche
system access. System detects unauthorized use of
passwords. Privileged passwords don't work on
non-privileged keyboards. Non-privileged passwords
work only on specified keyboards.

e Manager may establish special priority/burst set-
tings by KB.

e Manager specifies a list of console keyboards from
which security file editor may operate.

Minimum Hardware/Software Required:

Any valid RSTS/E system running Version 7.0 or later. Any
version of RSX emulation is needed.

Support: See License Agreement
Installation: User Installed
Ordering Information:

Available on 9 track 800 or 1600 BPI tape. Multiple CPU dis-
count schedule:

First license 0% discount
Second thru Third license 50% discount
Fourth thru Twentieth license 70% discount

Licensed users desiring source code for internal use only
must execute a separate Program Sources License Agree-
ment. Sources are available at ten times the initial license
fee.

License Fee:

Single CPU license: $850.00. Annual maintenance at 12% of
current list price.

Contact:

Dave Mallery
Nationwide Data Dialog
215—364-2800

CIRCLE 11 ON READER CARD
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LD1: [1,3] EXTEND.BAS

By Scott Banks and Nationwide Data Dialog

EXTEND 3000 1 OPEN OUTPUT FILE &

10 1 & 1
1 EXTEND. BAS & 3020 PRINT #KB%, 'Output file? '; &
1 & \ INPUT LINE #KBS, Z$ &
1 WE TAKE AN INPUT FILE (DEFAULT .BAS) AND CREATE AN & \ P.BESS = CVT$$(2$,255%-64%) .
| OUTPUT PILE (DEPAULT .BES) THAT WILL BE IN EXTEND MODE. & \ IF F.BESS = '' .
| IF THE FIRST LINE OF THE PROGRAM IS NOT LINE 1, WE WILL ADD & THEN 2% = INSTR(1M,F.BASS+'.' , '.') &
| A LINE 1 WITH AN EXTEND STATEMENT, OTHERWISE, YOU MUST ADD & \ F.BESS = LEFT(P.BASS,2%-1%) .
| 'EXTEND' YOURSELF. s 1
1 & 3040 P.BES$ = F,BES$ + '.BES' &
1 A NOTE ON COMMENTS. BASIC-PLUS, UPON SEEING A & UNLESS INSTR(1%,F.BESS,'.") &
| LINE-FEED AFTER AN EXCLAMATION POINT, TAKES ALL POLLOWING & 1
| TEXT AS COMMENTS. WE WILL ADD THE 'l' IF NECCESSARY. & 3100 OPEN F.BES$ POR OUTPUT AS FILE P.BESY .
| HOWEVER, POR ANY LINE THAT CONTAINS AN '|', WE MUST ASSUME & 1
| THAT IT IS POR COMMENT PURPOSES, IF YOU HAVE AN 'I' IN & 3190 RETURN &
| QUOTES (A PROGRAM CHAIN TO [1,3] PERHAPS), YOU MUST EXAMINE & 1
| THIS AND REPAIR IT YOURSELF IF NEED BE. & 3200 1 CONVERT .BAS PROGRAM TO .BES &
1 &
1 PROGRAMS, OR PROGRAM SECTIONS THAT PREVIOUSLY WORKED & 3220 BAS.COMS = 0% | NOT IN COMMENT MODE &
| IN EXTEND MODE ARE SELDOM A PROBLEM. THERE MAY BE SOME & 1
| COMPLICATIONS IN CONVERTING CODE THAT WAS ORIGINALLY WRITTEN & 3240 INPUT LINE #F,BASS, BAS.LINS &
| FOR NOEXTEND MODE. IN EXTEND MODE, UNLIKE NOEXTEND MODE, & \ 2§ = CVT$$(BAS.LINS,-1%) &
| SPACES OFTEN TAKE ON GREAT SIGNIFICANCE. & \ 2% = ASCII(RIGHT(Z$,2%)) AND 127% &
1 & Ny LEFT(2$,18) < '1' &
1 BASIC-PLUS KEYWORDS MUST NOT CONTAIN SPACES IN EXTEND: & OR LEPT(2$,18) = '1°' &
1 & AND 2% >= 48% AND Z% <= 57% &
1 999 FNEND (NOEXTEND) & THEN PRINT #F.BESY, '1'; CHR$(9%); ' EXTEND' &
1 999 FNEND (EXTEND) & 1
1 & 3280 GOTO 3320 &
1 SPACES MUST SEPARATE KEYWORDS: & 1
! & 3300 INPUT LINE #F.BASS, BAS.LINS 1 EOF -> 3390 &
! 1020 GOT01090 & !
1 1020 GOTO 1090 & 3320 BAS.LINS = CHR$(9%) + 'l' + CVT$$(BAS.LINS,8%) &
1 & UNLESS LEFPT(CVTS$$ (BAS.LINS,8%),1%) = 'I' &
1 AND WATCH LSETS AND RSETS LIKE THIS: & IF BAS.COM% &
1 & 1
1 4320 LSETAS = '12°' & 3340 BAS.EOLY = ASCII(RIGHT(BAS.LINS,LEN(BAS.LINS))) 1
1 4320 LSET AS$ = '12' & \ IP BAS.EOL% &
! & THEN BAS.LIN$ = CHR$(9%) + '1' &
1 PINALLY, ONCE A PROGRAM HAS BEEN CONVERTED AND WHATEVER & IF LEN(BAS.LINS) <= 2% &
| YOUR PROBLEMS, ALL EDITING CAN THEN BE DONE WITH TECO. & X PRINT #F.BESV, CVT$$(BAS.LINS,4%) &
| A BARGAIN AT TWICE THE PRICE! & \ BAS.COMV = 0% &
1 \ GOTO 3300 &

90 GOSUB 19600 !

200 F.BASY = 1% & 3360 BAS.COMS = INSTR(1%,BAS.LINS,'!') &
\ P.BESY = 2% & | BAS,COMSM = LEPT(CVT$$(BAS.LINS,8%),1%) = '|' &
! \ PRINT #F.BESS, CVT$S$(BAS.LINS,4%); CHR$(9%); '&' &

1000 GOSUB 2000 | OPEN INPUT FILE & } GOTO 3300 &
1

1040 GOSUB 3000 | OPEN OUTPUT FILE & 3390 ! RETURN &
1

1200 GOSUB 3200 | BUILD OUTPUT FILE & 3800 : CLOSE OUTPUT FILE &
1

1600 GOSUB 2800 | CLOSE INPUT FILE & 3820 - CLOSE F.BESY &
1

1620 GOSUB 3800 | CLOSE OUTPUT FILE & 3990 ; RETURN &
1

1880 GOTO 1000 & 19600 1> —-—--- STANDARD INITIALIZATION - &
1 ON ERROR GOTO 19800 &

2000 1 OPEN INPUT FILE & \ KBA=12% &
1 \ OPEN 'KB:' AS PILE KBS, MODE 4% B

2020 PRINT #KBS, 'Input file? '; | EOF -> 32767 & \ RETURN &
\ INPUT LINE #KB%:, 1I$ & 1
\ P.BASS = CVTS$$(Z$,2558-64%) & 19800 1> —==-—- LOCAL ERROR TRAPS ~—-cmmmmmmmmeeeee &
\ GOTO 32767 UNLESS LEN(P.BASS) & EA=ERR &
\ FP.BASS = F.BAS$ + ',BAS' & 1

UNLESS INSTR(1%,F.BASS,'.') & 19810 RESUME 3390 IF ERL=3300% IP Ev=1l% | SOURCE EOP

1 19820 RESUME 32767 IF ERL=2020% IF Ey=11% | INPUT EOP

2100 OPEN F.BAS$ FOR INPUT AS FILE F.BASY, & 19990 GOTO 32000 &

RECORDSIZE 4096%, & 1
MODE 8192% & 20000 1> —=——--—- STANDARD ROUTINES ——-cmmmmmmmmmeeee &

! 1

2190 RETURN & 32000 1> ==—--- STANDARD ERROR TRAPS -—mmmmmmmceen &
1 1

2800 1 CLOSE INPUT FILE & 32500 ON ERROR GOTO 0 &
1 \ SsTOP &

2820 CLOSE F.BASY & 1
1 32560 DEF PNES(EN) =CVT$$ (RIGHT(SYS(CHRS (6%) +CHRS (9%) +CHRS (E%)) ,3%) ,5%) &

2990 RETURN & 1

1 32767 END L ]

5 m

Word On Track Systems Provides:

= % ©® Sales On Track
Processing ; At your
¢ “Saivies - Systems, Inc
RSTS/E ® Installation convenience! ’ .

* ® Demonstrations P.O. Box 245

Word-11 by
Dgta Processing Design, Inc. ® Training )gtff),/gg{ Amb:;.'-,sl;::‘sao:‘a:;gzu
181 W. Orangethorp Avenue . . o

Placentig, CA 92670 ® Consulting

& P
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DEG Terminals,
Peripherals and Supplies?

We've gotem!
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And we'll get 'em on their way to you right away —
usually within 24 hours. Exactly what you wanted.
At the right price. In time. On time. Every time.
Anywhere in the continental U.S.A.
You can count on us.

Because we're The Suppliers.

DEC Peripherals

BA11KE
DD11CK/DK
DH11AD
DL11E
DZ11-A,B,C,D,E,F
FP11-A
MS11LB
MS11LD
MSV11DD
DLVI1J
RMO5-AA
RKO7EA
RK711EA
RLO2-AK
RL211-AK
RLO1-AK
RL11-AK
RLV21

RLV11
RX211-BA
RXV21-BA
TJE16-EA
TWE16-EA
TWU45-AA
KDF11-AD,HD,HFEHH,HK
DR11C
MR11EA
VT103-AA BA

Call us at (904) 434-1022

DEC Terminals

LA 34 DECwriter IV
LA 36 DECwriter |l
LA 38 DECwriter IV
LA 120 DECwriter |l
LA 180 DECprinter |

VT 50 DECscope CRT
VT 52 DECscope CRT
VT 100 DECscope CRT
VT 103 DECscope CRT
VT 132 DECscope CRT

Call us at (904) 434-1022

=

DEC Supplies

Disk Cartridges and Packs
Diskettes

Diskette Storage Units
Mag Tape

Ribbons

Paper

Forms Caddy
Anti-Static Rugs

Print wheels
Terminal/Printer Stands
Forms Bursters

and Decollators
Check Signers

and a whole lot more

Call us for our complete
catalogue:
1-800-874-9748.

In Florida, call

(904) 434-1022.

COMPUTER
& TERMINAL
EXCHANGE

We're The Suppliers

114 East Gregory Street Pensacola, FL. 32501

DEC is a registered trademark
of Digital Equipment Corporation

CIRCLE 14 ON READER CARD
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ARE MACROS WORTH USING?

By Rudy Bazelmans, Sykes Datatronics Inc.

ABSTRACT
Often programmers fail to utilize the tools which are available to increase produc-
tivity. One powerful tool for the programmer is macros. This paper discusses the ad-
vantages and disadvantages of using macros and addresses the question of whether
to use a macro preprocessor or a macro assembler.

Introduction

It is often necessary for programmers to repetitiously

program particular sequences of code. Examples of these
repeated sequences would be:

e Standard parameter passing and subroutine linkage.
e Stack and register manipulation.

e Test and branch sequences.

¢ |/0 routines and their calls.

¢ Error checking and aborting.

e Multiple byte arithmetic operations.

Many of these items are particularly error prone and re-
quire a certain amount of thought each time the routine is
copied. Macros can offer a solution to some of these
problems because they possess the conciseness of assembly
language along with the ease of use of a high level language.

Macro instructions are one line abbreviations for a
group of instructions. The programmer initially defines the
group of instructions which make up the macro. Then
subsequent calls to this macro will be expanded in-line.
Macro instructions look very similiar to ordinary assembly
language instructions. The parameters (or operands) passed
on the macro call are used by the macro processor to
customize each call.

Although macros have been used by programmers to
simplify the programming of assembly language, they have
also played an important part in the development of high
level languages. SNOBOL for example, was initially im-
plemented using macros. Fortran and PL/I have been
revitalized thru the use of a structured macro package called
Ratfor (RATional FORtran). Editors such as TECO (VTEDIT
and EMACS) are incredibly powerful, this is partly due to
their macro capability. Another area of computers which is
heavily dependent on macros is system generation. On many
Digital Equipment and Data General computers the system
monitors are customized by having the user answer a
number of questions and using these answers to include or
exclude certain elements of the monitor.

Purpose
The main purposes of using macros are:

1. As an organizational tool to aid in the layout and
design of a program or system.

2. As an abbreviation mechanism to help simplify the
coding and understanding of programs.

3. As an error checking tool to aid in writing bug free
code.

4. To aid in the correction of errors and changing pro-
grams.

Advantages of Using Macros

1. After a macro is developed, only one line of code is
needed to perform a repetitive task. The time re-
quired to develop a macro is usually only as long as
the time needed to program the sequence of code
the first time and check it when it is used the
second time.

2. Using macros reduces the number of bugs within a
program because macros relieve the programmer of
much of the housekeeping. A well designed macro
will perform defaulting, error checking and local op-
timization. This reduces the amount of time which
a programmer spends thinking about repetitive
tasks.

A. When certain parameters are not specified in
the macro call, the macro can use default values
in the expansion. For example, if no output
device is specified, the macro can assume the
output device is the terminal and generate the
appropriate code.

B. The macro can do error checking by flagging
conflicting or missing parameters.

C. If desired, local optimization can be accom-
plished automatically. For example, jumps can
be replaced with branches and adds replaced
with increments.
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3. Macro calls usually consist of only one line of source

code. As a result:

A. The size of the listing is reduced, therefore
reducing paper costs, output and processor
time.

B. Programs which contain macro calls are often
easier to read and understand than programs
which do not use macros.

1) Macro calls hide confusing details which
make programs hard to read.

2) For programs which must execute very
quickly, calls to subroutines can be replaced
with macros instructions to insert the
desired code in-line. This preserves the
readability and ease of programming
characteristic of subroutines, but eliminates
the overhead of subroutine linkage.

C. The program entry time is reduced which frees
up processor and terminal time.

Using macros reduces the number of bugs within a

program because once a macro is debugged, its in-

ternals do not have to be rechecked.

Although macro definitions must be stored on disk,

space is conserved because libraries of macros can

be shared among users.

A. Macros which are common to all programs can
be stored in the system library and referenced
by everyone.

B. Macros which are common to all the programs
within a particular product line can be stored in
the product library.

C. Any macros which are specific to a particular
program will have to be stored within that pro-
gram, but disk space will still be conserved.

Disadvantages of Using Macros

1.

Macros could have the effect of complicating pro-
gramming if the programmer carries them too far.
For example, the programmer may have too many
parameters on the macro call making them difficult
to read. Or he might try to handle too many special
cases and as a result, increase the chance of errors.
In order to handle many cases, poorly designed
macros could generate unnecessary code. An exam-
ple of this would be a macro which unnecessarily
saves all the registers.

In non real-time applications, users could inap-
propriately use macros to generate code in-line
when the code should actually be made into a
subroutine in order to conserve memory. Macros
which have many lines of code which are non-
variable are an example of this programming flaw.
There is some machine overhead involved in defin-
ing and referencing macros. The language processor
(macro preprocessor or macro assembler) must in-
itially read in the definition of each macro, then for
each macro call, the actual parameters are
substituted for the formal parameters found in the
definition. There is no overhead on the resulting ob-

page 21

Jject code, only in the time spent translating the
source program.

Advantages of Using a Macro Assembler Over a Preprocessor

1.

The macro assembler has more flexibility because it
can use the information contained within the sym-
bol table. It is also possible to use EQUs and SETSs to
count loops and nesting levels.

Macros can be expanded without making additional
passes through the input file and no intermediate
file needs to be generated.

Many routines needed to expand the macros
already exist in the assembler, such as: read a line,
test the statement type, convert routines, etc.

Disadvantages of Using a Macro Assembler
Over a Preprocessor

1.

2.

Designing a good macro assembler is complicated
and will take more time than a macro preprocessor.
The macro assembler will be larger than an ordinary
assembler, and since the code, symbol table and
macros must all reside in memory at one time, the
programmer will be limited in the number of sym-
bols and macros which may be used. In order to pro-
gram large applications using a macro assembler, a
Linker is usually required. Table 1 shows the
estimated amount of memory available for sym-
bols, macros or both, for each laguage processor.
The memory sizes are based on a job size of 28KW.
As shown in the table, using a preprocessor and an
assembler offers the user approximately 23 the
amount of memory for symbols and macros.

TABLE 1

language
processor

preprocessor
assembler —

macro-assembler — —

memory for

macros symbols  both

24Kkw —
20kw —

16kw

3.

Since no temporary file is generated during the first
pass of the assembler, all macro calls must be re-
expanded during pass two.

Advantages of Using a Preprocessor Over a Macro Assembler

y 1

A preprocessor allows the programmer to use the
power of macros to help program both high and low
level languages. Besides being used with most
assembly languages, macros have been successfully
used with high level languages like Basic, Fortran
and C. Macros have also been used with several
editors like TECO and EDIT.
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2. Macro languages can be fairly complicated, and a
preprocessor allows the same macro syntax to be
used with any assembler or compiler. This reduces
the training time for employees.

3. The amount of memory for macros within a
preprocessor would be about twice as much as
within a macro assembler and the amount of
memory available for symbols within an assembler
would be about 60% more than the memory
available within a macro assembler.

4. A preprocessor would be easier to design than a
macro assembler and would take less time to imple-
ment.

5. A preprocessor expands the macros once whereas
the macro assembler must expand them twice,
thus reducing processing time.

Disadvantages of Using a Preprocessor
Over a Macro Assembler

1. Many of the routines which are in the assembler
must be duplicated within the preprocessor.

2. A preprocessor must make a pass through the
source file.

3. A preprocessor must generate a temporary file for
use as an input file for the assembler.

Structured Macros

A group from Duke University in North Carolina
developed a set of structured macros early in 1974. These
macros were implemented in order to provide PASCAL-like
control structures for the PDP-11 assembly language. This
package of macros called BIOMAC is perhaps the best
known package of structured macros available. Below are
the comments made by the authors of BIOMAC about their
macro package:

1. There were two important reasons for implemen-

ting BIOMAC:
A. To eliminate tedious test-and-branch code se-
quences.

B. To provide a block structure capability to reduce

References

the errors caused by the complexity of transfer
instructions.
The important macros which are available are:
IF...THEN...ELSE, CASE, WHILE, REPEAT and FOR.

2. BIOMAC provides both the benefits of the assembly
language (efficiency and direct control) as well as
the ease of programming provided by a high level
language.

3. The primary benefits of structured macros are in in-
creased programmer productivity and error reduc-
tion.

4. Unlike good compilers, good macro processors are
incapable of making global optimizations and they
can not enforce variable scope rules.

5. BIOMAC adds approximately one jump instruction
for each block (a block is the basic unit of a struc-
tured program). It is estimated that there is an
overhead of about 5-10% in program size and
Speed.

6. Structured macros are useful when high level
languages are not available for a particular machine
or when these high level languages obscure the
useful features of the machine in use.

7. Assembly languages don't have to be difficult.

General Comments

During a discussion concerning the overhead of high
level macros in a book entitled Software Tools, Brian W.
Kernighan and P. J. Plauger said; “We feel strongly that this
[overhead] is absolutely immaterial in comparison to the
benefits of this [macro] preprocessor. Even though a single
compilation may cost twice as much, our experience has
been that many fewer compilations are needed, because the
code works sooner. If you can find a bug in a few minutes in-
stead of a few hours it pays for a lot of compiling. The other
saving is in the much reduced cost of modifying a program
after it's been in service for a while.” Kernighan and Plauger
also warn us by saying:; “Beware of becoming too clever
with macros. In principle, [a macro language] is capable of
performing any computing task, but it is all too easy to
write unreadable macros that cause more trouble than they
save work."” Then at a later point in the book, "...whenever
you can, let the machine do the work, for that is the
ultimate purpose of building tools."

Calingaert, Peter. Assemblers, Compilers and Program Translation. Potomac, MD: Computer Science Press, Inc., 1979, chapter 4, pp. 73-98.

Donovan, John J. System Programming. New York: McGraw-Hill Book Co., 1972, chapter 4, pp. 111-148.

Eckhouse, Richard H. and L. Robert Morris. Minicomputer Systems, Organization, Programming and Application (PDP-11).2nd ed. Englewood Cliffs, NJ: Prentice-

Hall, Inc., 1979, pp. 112-123.

Herman-Giddens, G.S., C.B. Warren, R.C. Barr and M.S. Spach. “BIOMAC: Block Structured Programming Using PDP-11 Assembly Language.” Software-Practice

and Experience, John Wiley Sons, Ltd., 1975, Vol. 5, pp. 359-374.

Kernighan, Brian W. and P.J. Plauger. Software Tools. Reading, MA: Addison-Wesley, 1976.

PDP-11 Macro-11 Language Reference Manual (AA-5075A-TC). Maynard, MA: Digital Equipment Corp., chapter 7, pp. 7-1 to 7-8.

Struble, George W. Assembly Language/Programming the IBM System/360 and 370. 2nd ed. Reading, MA: Addison-Wesley Publishing Co., 1975, chapter 16, pp.

375-389.

v



With LSI11/PDP 11 Software
Compatible Disc/Tape Con-
trollers Offering Single
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The reasons start with DILOG'’S (Distributed Logic
Corp’s.) full time engineering and deS|gn staff. Not
outside suppliers. That means when you contact DILOG
for product selection or after sale service, you'll get ‘““first
hand’’ assistance...along with years of experience
manufacturing uP based controllers that interface with
DEC 11 CPUs.

The intelligent products you'll discuss all utilize
common proprietary architecture and DILOG automated
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These high performance
data storage interface products also feature ® minimum
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WANGCO PERTEC J QUANTUM
TDX WANGCO IMI

WESTERN DYNEX

DRI

CAPACITIES .25 TO 300 MB
DISTRIBUTED
LOGIC (ORP

CIRCLFE 15 ON READER CARD
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PROGRAM DEVELOPMENT SYSTEM

By David Whip, Maryland National Bank, Baltimore, Maryland

PDS is a set of teco macros designed to aid in the de-
velopment of structured Basic+ and Basic+2 programs.
Some of the features included are : “shorthand” entry of
often used phrases "OPEN", "PRINT USING", etc.; automatic
indentation of FOR-NEXT and WHILE-NEXT loops; user
entered “shorthand™ entry; file include for often needed
code such as MAP or COMMONSs; automatic line numbering;
and automatic alignment of comments.

It is assumed in the following discussion that the user is
familiar with teco at, at least, a novice level and
understands pointer manipulation and search commands.
PDS may be included automatically by renaming PDS.TEC to
TECO.INI and entering teco as usual, or, after entering teco
do EI PDS$$. The pointer position will not be changed by the
El command which may safely be used at any time. Several
Q registers are used by PDS (see Table 1.) and should not be
used for other purposes.

TABLE 1. Q Registers Reserved by PDS

NUMERIC
AB.C.LLLM,P.S,T

ALPHA
B.C.D.E.,F.G,ILN.P,S,T,UW

Once PDS has been loaded it is possible to change 4
preset values. The position at which comments will be
aligned is kept in Q register C and is initialized to 50. This
value may be changed by entering 30UC at which time
newly entered comments would be aligned at column 30.
The indentation constant is loaded in Q register I. This is the
number of spaces which will indent each FOR-NEXT and
WHILE-NEXT loop. The indentation feature may be turned
off by entering OUI, or set to any other desired value by
entering NUI where N is the desired constant. The starting
line number is preset to 100 and may be changed by enter-
ing NUL; the line increment is initialized to 10 and is located
in Q register M.

If desired the file include or keyboard entry macros may
be invoked at this time.

To use the file include macro type MIS$

*MISS

File to include:

FOO.BAS

Loaded . . . Use CTRL B To Insert

If the file is found the above message will be printed
otherwise there will be an error message. The information
to be inserted may be on multiple lines, but should not have
any leading line numbers, spaces, or tabs in order that the
automatic indention feature will work properly. It is also
legal to use the tilde insert (see the section on keyboard en-
try macros).

The keyboard entry macro is called by entering ME$$

*MES$$
Enter Macro (End With CTRL Z) :
For ~ = 1toN% \

Print Date$(1000% + ~) \
Next ~
1 Z

The tilde (~) is used as an escape character in the
macro definitions. Its purpose is to allow the user to type in
information and have the macro continue after the entry is
made. In the above case when the macro is invoked < For >
will be printed and the keyboard moniter will be called re-
cursively. The user may type in as many characters as de-
sired followed by < CTRL Z> which will cause < = 1 to N%
\ <CR><LF> Print Date$(1000% + > to be printed
and characters will again be accepted from the keyboard. At
any point the user may abort the macro by typing <esc>.

Either of the two macros may be used multiple times
from the teco command level during a session, of course
only the last macro entered or file read will be available to
the user. Any indentation included in the macro must be
implicitly typed into the macro since the indentation Q
register is not updated during the macro invocation.

PDS is started or restarted by typing MS$$ from the
teco command level. After entering the MS command you
will be in the keyboard monitor loop. All characters typed at
the keyboard are trapped and processed before being
echoed at the terminal. Certain characters have special
meaning to PDS as shown in Table 2.

TABLE 2. Control Characters Recognized by PDS

CHARACTER MEANING

CTRL A Open " ~" As File ~

CTRL B Include File Macro

CTRL.C As Usual

CTRL D User Entered Macro

CTRL E Auto Line Numbering

CTRL F For Macro

CTRL L List Program

CTRL | <TAB> Indents To Proper Position
(uses spaces)

CTRL N Next Macro

CTRL P Print Using Macro

CTRLR Reprint Line

CTRL U Delete Line

CTRL W While Macro

CTRL Z Exit Tilde Routine

<ESC> Exit Macro

el Comment Start In Col C%

< DEL> As Usual
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The very nature of the shorthand approach makes it
difficult to show the method of program entry, because the
control characters are replaced by their associated strings.

<CTRLE> <CIRLW>A< >B I<CR>
< [AB><CIRL' P> <ESC>A I<CR>
<TAB>A=A+1 \ <CR>

<TAB> <CTRL N> <CR>

<CTRL E>END<CR>

FIGURE 1. Program As Entered At The Keyboard

100 While A< >B \
Print A \
A=A+1 \
Next
110 END

FIGURE 2. Program As Typed At The Keyboard

Assume that MS$$ has been entered. Enter a line
number <TAB>, or <CTRL E>, and <CTRL W>.
< While> will print and the bell will sound. This is the in-
dication that the keyboard monitor has exited from the in-
ner loop associated with the while macro. Enter the condi-
tion associated with the while, now type <CR> and
another <TAB>. Notice that automatic indentation has
taken place. Type in some statements either with or
without line numbers. In all cases the first <TAB> on aline
will maintain the proper indentation. When you wish to end
the loop enter the <TAB> at the beginning of a line,
followed by <CTRL N>. As you see the effect is a <CR>
with no < LF> followed by an extent to the proper position
under the associated While. The same effect will be seen
with the <CTRL F> or For Macro and <CTRL N>.

At any time you may exit from the PDS macro by typing
<ESC> (except from the tilde entry macro). An example is
the use of < CTRL P >. The terminal will type <Print> and
pause. If you wish a plain print statement type <ESC>, the
bell will ring, and you will still be in the keyboard monitor.
To enter a <Print Using> statement you would type
< CTRL Z>, Using > would print and the bell would ring. On
the other hand, if you wished a < Print #1% Using > simply
type #1% <CTRL Z> at the pause after <Print>. After
exiting from PDS you may use any teco command you wish
including dot moving. If MS is entered at the beginning of a
line and a tab is typed, the correct indentation will be es-
tablished. If the dot is in the middle of a line, the line up to
the dot will be printed upon entry.

There are several restrictions on the use of PDS. The
major restrictions deal with the indent feature. <CTRL F>
and <CTRL W> must be used immediately after an initial
<TAB> to have an indentation effect. If they are used at
any other position on the line they are assumed to be state-
ment modifiers and the indentation register is not adjusted.
A line including < CTRL N> must have the <CTRL N> im-
mediately after a leading <TAB> since its position is
physically changed. If a line is deleted (< CTRL U> from
within PDS) which contains <CTRL F>, <CTRL W> or
<CTRL N> the indentation register will have to be ad-

justed. The method is to insert the opposite control
character and then delete it. For example, < TAB> < CTRL
W> <CTRL U> could be adjusted by <TAB> <CTRL
N> <CTRL U>.

Clearly there is more that can be done with a system
like PDS. For example it might be useful to develop a set of
macros for Fortran or Runoff. Please let me know of any
enhancements that you find useful in your applications. The
basis of the keyboard monitor can be found in “Structured
Programming In Teco™ by Jacquie Stafsudd (RSTS Profes-
sional, Vol 2, Nbr 2) and “BLDCTL: Control File Processor" by
David Spencer (RSTS Professional, Vol 3, Nbr 1). Anyone
desiring further information on the type of text processing
covered in this article should read Proceedings of the ACM
SIGPLAN SIGOA Symposium On Text Manipulation Portland,
Oregon June 8-10, 1981 published by the ACM.

1PIS.TEC V1.1 22-aPR=-81 '
: i
1COPYRIGHT (C) 1981 '
10AVID WHIP :
' !
! CHANGES TC V1.0 INCLUDING: '
TRAP CTRL C :

' SAVE ET CONTEXT :
! CTRL U NOW WORKS FOR SCREENS !
! FIX 2UG IN <TAB> MACRY 1
X FIX 3UG IN CTRL N {
FIX 3UG IN AUTC LN !
RENAME TECC.INI OR

! EIFCSSS :
| ME - ENTER PACRC '

EN
I MT = FILE INCLUDE
{ MS = START PU0S

:
! !
P CTRL & = OPEN .
B = FELE INCLLEE !

'

AS USuaL

USER MACRC

AUTC LINE N3R !
FCR !

1ST TAS INC:ENTS TS

PRCPER POSITICN IN LINE!
LIST PPCSRAM !
NEXT 1

1 CESUY> T M5 !
! <EX.PT>- COMMENY START IN CCL CX!
t <DEL> - AS USUAL

CTRL U - AS usSuaL
' -

REGISTERS 3

= MACRC PROCESSCR A% = STRINS INSERT PCSITICN !
= QPEN MACRC 2% = CURRENT CHARACTER FROM K3 .
= USER MRCRY CY = INCENT CCL FCR COMMENTS |
= ENTER MACRZ FPCM K2 S% = SCRATCH [
= FCR MACRD T% = COLLMN TC INDENT TO = 7 !
= KEY304R3 MONITCR 1% = PCSITIONS TC INCENT :
I3 = EANTER MACRO FRCM™ FILE L% = LINE NUMBER T2 ENTER 3
! N3 = NZXT MACRO MX = LINE NUM3IER INCREMENT H
! P} = PRINT USINS MACRO 3

! 8% = START POS !
! T3 = TA3 anC IND:=MT HANDLER {

! US$ - USER FILE MACRO !
'

i*U6
ETud (O ! SAVE CONTEXT!
ETHI8327063ET ! TkAP? CTRL C 2 TURN CFF ECHO!

£ 1 1 CPEN '
- 2n ¥ FILE
2L C
o USER
- -
! AUTC LN
g3=- 6"
' FOR
3= et Ta
S8~ 12%= 2 1381 0L
a=wlL 5% 2¢ 58T ACRAT >
0reT 2%4/<>/ 4017
&€ VENY 182 % >
T Fg £ LIST 1
8= 14 T=3IUT I< T > I
ua L F< ! EXT i
3= 1e"= .UA GP MB FK = ! PRINT !
B 15%= CEAY J3Ay 0S8y OV Fe * ! CTaL R
8= 21%= EFR2™G 134T =CCh YK 3247 B> 132

|
(e I b T o s 4
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U,PTR% POINTER TO THE NEW UFD FILE &

!> RAD.PAS1% = RAD-50 VALUE FOR FIRST 3 CHAR, OF PASSWORD &

ok F< = I iCIRL b 2 «UP J M3 C0,.XD CroK QPJ
B~ 3= GALATHTY= JINT :
WA SU U5 Fe R ST (% S
33~ i - { gL oz atul
3= 27"s 37 i 1 CESC> 1 a*a/f1le To Include: /
5= 3I"= =14=32"N GAZUS J 3I/:ER/ #G 273171 3xXU Ok MLLS
«Ce0SUL 134T 10AT LS 1FAT SHGAT
13317/ 103124 * CS™S ZUS A QS,ZxU QS.IK
C$35¢ 3257 }Za!// Big® d*4/Lo3ded . . . Use CTRL B8 To Insert/
«3AT QESI/L E< ! COMMENT! |
33=127"= OAgM= 7AT N D> 1 3%4/2Can’t Find File Cr Account/ *
| 13AT 10AT *
R OETS2%= 0aAT
|
Js=52”0L 2uS irUs
| 1-."N .ua OL ! AT EOF? _ NOC !
1us * N AE <Ga=32%8 L2 * ¢ x ! SKIP N3RS ANC SFACES!
25% £AT 3387 BAF » ° =C3AQ)=7UT ::3S/NEXT/™5 JIXT °
gl STUL OuT g ! SET T TC CRNT PCS-7 OR ZERO IF T<Q!
g Cay ct ° ! RESET OCT CALL KE3MON!
333177 BAY ! CHAR ! (1
>
JC QGET ! RESTORE CONTEXT!
aruT
CAJUS (7#((=CS)/7)+7)458<  32AT 223177 >
atus 74(0%Q) "= QT<32AT 32317/ > *
13177
]
< IAUWXWhile %
Sa=a2nr""z § MG ' ! TILOE ! I*UF4For %
ca~- 1"= p C; - $ END 3 SAUNZNext %
L3~ 2= SIS @S/ RRATS B eK 0% - L RESCH FIULKDpen """ Ag File ™ %
=1a=10%= "MT * T oSEy o arUPXPrint ~ Using %
9851 € t CHag ! 50uc ! COMMENT COL <= 50 !
BT U1 ! POSITIONS TO INCENT <- 2
120uL ! START LINE MBR <=~ 1€0 !
10uUM ! LINE NER INCREMENT <= 1C !
I4UE IEI//
i%A/Zntar Macro (End With CTRL 2) : / 1327 1CAT '
CREAI E.BAS ! UFDCLU% UFD CLUSTER SIZE TO CREATE &
: . :
By James Swanson, Area Two Educational Computer Center, Mason City, lowa sk o
1 EXTEND ! USER FUNCTIONS &
2 & ‘&
! CREATE . BAS ! FUNCTION DESCRIPTION &
1&
! CREATE.BAS will create a user account on-line, It will create it & 820 ! FNERR%( ) PRINTS A STANDARD ERROR MESSAGE &
! as contiguous and extend it to its full length. The UFD wiil be placed & ! FNL$( ) DECIPHERS THE DIRECTORY LINK WORDS &
! at or near the center of the pack or at any location indicated by the & 900 18
! floating point variable "CENTR" at line 1000 which contains the block & 18
! number to place the UFD at. & ! DIMENTION STATEMENTS &
1 This program has been tested for only a short while but it has & 16
! created accounts that have survived SONLCLN as well as the REFRESH & L&
! option in INIT. &
1& 902 DIM #1%, M%(3583%,7%) &
\ DIM #2%, U%(3583%,7%) &
3 ! PROGRAM NAME:  CREATE.BAS & !> M%(3585,7) = MFD VIRTUAL ARRAY &
! AUTHOR : JIM SWANSON & 1> U%(3585,7) = UFD VIRTUAL ARRAY &
! DATE WRITTEN: 16-JUN-81 &
X VERSION: 1.1 & 903 DIM C%(30%) &
X Jor 1> C%(30) = FOR CHANGE-TO'S &
te 1000 MAXCLU% = 16% &
s \ CENTR = 61536. &
! COPYRIGHT & !> MAXCLU% = LARGEST POSSIBLE UFD CLUSTER SIZE &
e !> CENTR = CENTER OF DISK TO PLACE DIRECTORIES (BLOCKQ) &
s L#%%8 MAXIMUM UFD CLUSTERSIZE SET AT 16 ####
i Copyright (C) 1981 by & 1#4% CENTER OF DISK SOMEWHERE AFTER BLOCK 61536 uln &
i Area Two Educational Computer Center, Mason City, IA &
'& 1010 NULLBUF$ = STRING$(512%,0%)
1& > NULLBUFS = 512 BYTES OF CHRS$ (0%) &
! This software is furnished free of charge to members of the
! North American DECUS organization and may be copied only 1020 PRINT 'CREATE - Create and extend user accounts.' &
1 with the inclusion of the above copyright notice. This
! sottware or any other copies thereof may not be provided or 2000 ::
! otherwise made available to any other person. No title to and ! MATIN PROGRAM &
1 ownership of the sottware is hereby transferred. & s
1&
t The information in this software is subject to change without i€
! notice and should not be construed as a commitment by The Aree 2010 PRINT 'PPN to create'; &
s S FIRE 2 SR L o wen g
¥ : » = =
E gzﬁggsazi?ﬁszreno rcspozslbxllty for the use or reliavlllity a \ S.PPN$ = PPNS$ IF ASCII(S.PPNS) = 618 1"=" :
3 = \ PPN$ = CVT$$(S.PPN$,-1%)
10 ON ERROR GOTO 19000 \ GOTO 32767 UNLESS LEN(PPN&
STANDARD ERROR TRAP & \ PPN$ = '('+PPN$ UNLESS INSTR(1%, PPNS, (') > 0% &
\ PPN$ = PPN§ + ')’ UNLESS INSTR(1%,PPNS,')') > 0% &
150 ! 1000 ### CENTER OF DISK SOMEWHERE AFTER 61536 ### \ INPUT 'Device';DEVS &
\ DEV$ = 'SY:' UNLESS LEN(DEVS) &
400 1& \ DEVS = DEVS + ‘1’ UNLESS INSTR(1%,DEVS,':') > 0% &
1§ 1> S.PPN$ = PROJECT-PROGRAMMER # SAVED FOR "=" RESPONSE &
! USER VARIABLES & !> PPN$ = PROJECT-PROGRAMMER NUMBER FORM: " (#,#)" &
18 !> DEVS = DEVICE TO CREATE ACCOUNT ON &
! VARIABLE EXPLANATION &
2012 INPUT 'Password';PASSS &
450 ! ACCNTS ACCOUNT IN FILE FORMAT FOR TESTING & \ PAS1§ = MID(PASS$,1%,3%) &
1 C%(30) FOR CHANGE-TO'S \ PAS2$ = MID(PASSS$,4%,3%) &
! CENTR LEFT OF CENTER OF DISK TO PLACE DIRECTORIES & !> PASS$ = PASSWORD &
! DEVS DEVICE TO CREATE ACCOUNT ON & !> PAS1$ = FIRST 3 CHARACTERS OF PASSWORD &
1 ES RSTS ERROR MESSAGE & 1> PAS2$ = SECOND THREE CHARACTERS OF PASSWORD &
! FILS NAME OF FILE OT BE OPENED IN MFD & ! GET THE NECESSARY DATA
! M%(3585,7) MFD VIRTUAL ARRAY &
! M.PTR% POINTER INTO THE MFD ARRAY & 2015 FIL$ = 'UFD'+PAS1$+'.'+PAS2S$ N
! M,UAA%R POINTER TO MFD'S ACCOUNTING ENTRY & \ ACCNT$ = DEV$+PPN$S+FILS &
! M.UAR% POINTER TO MFD'S UAR & !> FILS = NAME OF FILE OT BE OPENED IN MFD &
! MAXCLU% LARGEST POSSIBLE UFD CLUSTER SIZE & !> ACCNTS = ACCOUNT IN FILE FORMAT FOR TESTING &
! MFDCLU% M% (31% ,0%) MFD CLUSTER SIZE &
! PAKCLUS% PACK CLUSTER SIZE & 2020 CHANGE SYS(CHR$(6%)+CHRS (-10%) +ACCNTS) To Cs &
! PAS1S FIRST 3 CHARACTERS OF PASSWORD & \ RAD.UFD% = _C8(7%) +SWAPS (C4 (8%)
! PAS2S$ SECOND THREE CHARACTERS OF PASSWORD & \ RAD.PAS1% = C%(9%)+SWAP%(C%(10%)) &
! PASSS PASSWORD & \ RAD.PAS2% = C%(11%)+SWAP% (C%(12%)) &
! PPNS$ PROJECT-PROGRAMMER NUMBER FORM: "(#,#)" & \ PPN% = C%(5%) +SWAP%(C%(6%)) &
! PPN% INTERGER VALUE FOR THE PPN & \ IF LEN(PASSS) = 0% &
! QU QUOTA FOR TEE NEW ACCOUNT & THEN GOTO 2012 IF C%(23%) = ASCII('S') &
! RAD.PAS1% RAD-50 VALUE FOR FIRST 3 CHAR. OF PASSWORD & AND C%(24%) = ASCII('Y') &
! RAD.PAS2% RAD-50 VALUE FOR SECOND 3 CHAR. OF PASSWORD & ELSE IF SWAPS (C% (28%)) < 0% &
! RAD.UFD% RAD-50 VALUE FOR "UFD" & THEN PRINT 'Invalid password or account.' &
! STA% VALUE OF THE MFD'S STATUS WORD FOR THIS UFD & \ GOTO 2000 &
! U%(3585,7) UFD VIRTUAL ARRAY & !> RAD.UFD¥ = RAD-50 VALUE FOR "UFD" &
|
|

UAR% STARTING DCN OF THE NEW UFD &

1> RAD.PAS2% = RAD-50 VALUE FOR SECOND 3 CHAR, OF PASSWORD &




September 1981 page 27
RSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSION ALRSTSPROFESSIONALRSTSPROFESSIONALRSTSP

MENU,/AUTHORIZATION PROCESSOR SYSTEM

M APS is a system to generate Application Menus and provide system security by controlling user access.

e Unlimited number of menu levels ® Menu entry points may vary between users

® Three levels of user authorization privileges @ "Keywords' to jump between menus

® Variable arguments passed between menu and program @ Menus are all file driven
e And more . ..

Written in MACRO for RSTS E, RT11, RSX1 1M, And VAX.

CALL OR WRITE: (414) 784-8250

McHUGH, FREEMAN AND ASSOCIATES, INC.
1135 LEGION DRIVE ® ELM GROVE, WISCONSIN 53122

CIRCLE 57 ON READER CARD

!> PPN% = INTERGER VALUE FOR THE PPN & !> UAR% = STARTING DCN OF THE NEW UFD

! GET THE RAD 50 VALUES OF THE STUFF & ! GET THE MFD'S UAR TO FIND THE CLUSTER NUMBERS OF THIS &
{ VERIFY THE VALIDITY OF THE DATA RETURNED & 1 NEW UFD. &

! PUT THE PPN INTO THE NAME ENTRY OF THE MFD &

g SET THE MFD ENTRY BIT (64) IN THE MFD STATUS WORD. &
| SET UP THE LABEL ENTRY FOR THE NEW UFD

2040 ON ERROR GOTO 2043
\ OPEN DEV$+PPN$ FOR INPUT AS FILE #2% &
\ PRINT 'This account already exists.' &

\ CLOSE #2% & 2070 PRINT IF POS(0%) &
\ GOTO 2000 & \ INPUT 'Quota';QUs &
\ GOTO 2070 IF QU < 0% &
2043 1 \ CLOSE #2%
1& \ OPEN DEVS$+'[1l, 1]' AS FILE #1%, MODE 16384% &
1 CREATE THE UFD & \ M.UAA% = FNL%(M%(M.PTR%,6%),MFDCLU%) &
1 \ M%(M.UAA%,0%) = 1%
1& \ M%(M.UAA%,X%) = 0% FOR X% = 1% TO 5% &
RESUME 2045 & \ M3 (M.UAA%,6%) = QU% &
\ M%(M.UAA%,7%) = UFDCLU% &
2045 ON ERROR GOTO 19000 & !> M.UAA® = POINTER TO MFD'S ACCOUNTING EVTRY &
\ OPEN DEV$+'[1,1]' FOR INPUT AS FILE #1% & 1> QU% = QUOTA FOR THE NEW ACCOUNT
\ MFDCLU% = M%(31%,0%) & ! SET UP THE MFD'S ACCOUNTING ENTRY STLFF
\ PAKCLU% = M%(0%,4%) & 1 ZERO EVERYTHING AND PUT THE QUOTA AND CLUSTER S1ZE. &
1> MFDCLU$ = M%(31%,0%) MFD CLUSTER SIZE & ! AND PUT A "1" IN THE LINK ENTRY TO INSURE "IN U - &
!> PAKCLU% = M%(0%,4%) PACK CLUSTER SIZE &
2075 M3 (M.PTR%,1%) = PPN% &
2050 INPUT 'Account cluster size';UFDCLU% & \ M%(M.PTR%,4%) = STA% &
L : (UFDCLU%*1./PAKCLU% <> UFDCLU%/PAKCLU%) & \ M%(M.PTR%,7%8) = UAR: &
OR (UFDCLU% < PAKCLUS%) & \ CLOSE #1% &
OR (UFDCLU% > MAXCLUS%) & ! PUT THE PPN, STATUS WORD, AND UFD'S FIRST DCN &
THEN PRINT 'Illegal cluster size.' & ! INTO THE MFD ENTRY &
\ GOTO 2050 & ! CLOSE UP THE MFD & FINISH UP. &
1> UFDCLU% = UFD CLUSTER SIZE TO CREATE &
2090 PRINT ' Account ';DEVS;PPN$;' placed at DCN# ';NUM1S(UARR);'.' &
2055 UFDSIZ% = UFDCLU% * 7%
\ UFDSIZS = '/SI:'+NUM1S$(UFDSIZ%) & 2100 rE
\ UFDCLU$ = '/CL:'+NUM1$ (UFDCLU%) & &

\ LOC$ = '/PO:'+NUM1S$ (INT(CENTR/PAKCLU%)) '
\ OPEN DEVS$+'[1,1]"'+FILS$+LOC$+UFDSIZ$+UFDCLUS FOR OUTPUT AS FILE #2% & 5
+MODE 16% &
! OPEN THE ACCOUNT AS A FILE &

HERE A ROUTINE TO MAKE AN ENTRY INTO AN "ACCT.SYS" OR OTHER &
y FILE CAN BE MADE.

l&

l&

2057 OPEN DEVS$+'[1,1]' FOR INPUT AS FILE #1% &

\ M.PTR% = FNL% (M%(0%,0%) ,MFDCLU%) & 4000 G010 2908 &

\ UNTIL M.PTR% = 0% & :

\ GOTO 2060 IF M% (M.PTR%,4%) AND 64% & 19000 l&

\ GOTO 2060 IF M (M.PTR%,1%) <> RAD.UFD% & ; & B R.OR TR ADS &
\ GOTO 2060 IF M8 (M.PTR%,28) <> RAD.PAS1% & i

\ GOTO 2060 IF M% (M.PTR%,38) <> RAD.PAS2% & %

\ GOTO 2063 & i

! FIND THE UFD IN THE MFD

& ES = Y S(6% RS (9%) + ERR)) ,3%) &
{> M.PTR% = POINTER INTO THE MFD ARRAY & 19005 E$ RIGHT(; S(CHRS(6%) +CHRS (9 CHRS ( 1)

$ = RSTS ERROR MESSAGE

2060 Q.PTR% = FNL$ (M% (M.PTR%,0%) ,MFDCLU%) & 19020  IF ERL = 2020% &
NEXT & - R W 3 . s e
: : THEN PRINT 1id inf t t create. &
\ PRINT 'OOPS'l, file not found again during reset search.' & N RESUM;nggoé: 12 SERASI LN CAR SE 5
\ GOTO 32767 ! AND ERROR IN FILE-NAME-STRING-SCAN HERE
! SHOULD NEVER GET HERE & 2 RROS L EshatE e .
2063 1& 19980  IF ERR > 49% &
18 AND ERR < 53% &
! BUILD GP THE NEW UFD AND MAKE & THEN PRINT E$ &
1& \ RESUME &
! THE M FD SEE v AS A UFD & ! BAD NUMBERS ON USER INPUT HANDLED HERE &
1&
& 19990 2% = FNERR%('MAIN',ERR,ERL,'Aborting...") &
RESUME 32767 &
2064 PRINT 'Extending...'; &
000 !&
2065  M.UARS = FNL®(MS (M.PTR%,7%) ,MFDCLUS) & #0000 28
\ FIELD #2%, 512% AS 2$ & 1 DEFINE FUNCTIONS &
\ FDCM$ = CVT$$(SWAP$ (UFDCLU%)) & 1&
\ FDCM$ = FDCM$ + CVT%$(SWAPS (M% (M.UARS,P%))) & 15
FOR Pt = 1% TO 7% &
\ RSET Z$ = NULLBUFS$+FDCM$ & 22002 DEF FNLS (L$,CLUS%)
\ PUT #28, RECORD X3 & S(({Ls AND 3584%) /5128) *CLUS &
FOR X% = 1% TO UFDSIZ% & +(SWAPR (L% AND -4096%) /16%)) *32% &
1> M.UARS = POINTER TO MFD'S UAR +((L$ AND 496%) /16%) &
1> U.PTR% = POINTER TO THE NEW UFD FILE & iy e g e
" EMPTY THE ENTRIES IN THE NEW UFD ' by : R L L
! SET UP THE UDCM IN EVERY 32ND ENTRY OF THE NEW UFD. & 22060 DEF FNERRS (F.S,E%,ELS,MS$) g
\ PRINT CHRS(7%) ; RIGHT (SYS(CHRS (6%) +CHRS (9%) +CHRS (ES)) ,38) ;' in ';E.$
2067 STA% = SWAP%(60%) OR (16%+32%+64%) & \ PRINT °® at line';EL% &
\ UAR$ = M%(M.UAR%,1%) & \ PRINT M$ IF LEN(MS) &
\ U%(0%,1%) = -1% & \ FNEND &
\ U%(0%,6%) = PPN% & 1> FNERR$( ) = PRINTS A STANDARD ERROR MESSAGE &
\ U%(0%,7%) = RAD.UFD% & '

!> STA% = VALUE OF THE MFD'S STATUS WORD FOR THIS UFD & 32/67 END
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SO YOUR DISK PACK IS IRREVOCABLY CORRUPT
By Mark Diebert, E.R. Squibb & Sons, Inc., East Brunswick, N.J.

10 EXTEND &
! This program supports extend mode &

IRARR KRR AR AR A KRR KRR R KA AR KRR AR AR AR R AR A KA RR AR AR AR AR AR AR A R AR
PREEER AxrER g
t***** Neijther the author of this program, nor the author's EEREE §
1*****  employer warrant that this program will perform any SAEXE &
{*#****  function whatsoever. Any person(s) using any form of *¥*** &
t***** this program upon any computer system or computer FERRS 5
t*#**** related devices do so at their own risk. EENRE 5
PEEEER ArKER g
1***** This program is intended solely for the purpose of i I
t*#****% jllustrating various data manipulation technigues as RERRR
I1***** an adjunct to the DECUS Symposium workshop entitled: RAREE G
yREAdd So Your "Disk Pack Is Irrevocably Corrupt". RREKR 5

| ErERE *rEER g
IRARRRR AR AR AR AR AR AR AR AR AR R IR KRR AR R R AR AR AR AR RR KRR KRR R KR I ARRIAR 5

&

90 ON ERROR GOTO 19000 &
! Set the standard error trap &

900 DIM Mfd.label$ (7%), &
Mfd.fdcms (3%,7%) ,Tmp.arayls (7%), &
Dir.field$(31%,7%)=2% &

! Dim the in-core arrays for the MFD label entry, &

! MFD FDCM, temporary print array &

1000 PRINT "The function of this program is to demonstrate "; &
"simple RSTS/E directory handling." &
\ PRINT "There are two read options available:" &
\ GOSUB 11000 &
\ PRINT &
\ GOSUB 11100 &
\ PRINT "Output to <KB:>"; &
\ INPUT LINE Outfil$ &
\ Outfil$=CVT$$ (Outfil$,b38%) &
\ Outfil$="KB:" UNLESS LEN(Outfil$) &
\ OPEN Outfil$ AS FILE 12% &
! Print the header &
! GOSUB to print the various options &
! GOSUB to print the write instructions &
! Route the output &
1010 INPUT "1-Read 2-Write a blockette 0-End";Code% &
\ GOTO 32700 UNLESS Code% &
\ Input "Which disk";Disk$ &
\ GOSUB 10000 &
\ ON Code% GOSUB 1050,3000 IF (Code$>0%) AND (Code%<3%) &
\ GOTO 1010 &
! Get a macro option (read/write/end) &
! Get the disk name &
! GOSUB to set up the pack information &
! GOSUB to the proper routine if the option is in range &
| Get another option &
1050 PRINT &
\ INPUT "Read option";Task% &
\ ON Task% GOSUB 1100,1200 &
IF Task$>0% AND Task%<3% &
\ RETURN UNLESS Task$% &
\ GOSUB 11000 IF Task%>2% OR Task%<0% &
\ GOTO 1050 &
! Get a read option &
! GOSUB to the proper read routine if the option is in range &
! Return to macro option if no read option was entered &
! GOSUB to the help text if the read option was out of range &
! Get another read option &
&
&
1100 INPUT "Enter link";Link.next$ &
\ GOSUB 11.00 &
\ PRINT "Link:";NUM1S$(Link.next%);" UFD Cluster:"; &
NUM1S(Clus.next%) ;" Block offset:";NUM1$(Block.next%); &
" Entry offset:";NUM1$(Entry.nexts) &
\ PRINT &
\ RETURN &
! Get the link to be parsed &
! GOSUB to break apart the link &
! Print the components of the link &
! Return &
1200 Proceed$=0% 5
\ INPUT "DCN of blockette";Dcn.find% &
\ PRINT "Block offset into DCN (0 to ";NUM1$(Pcs%-1%);")"; &
\ INPUT Temp% &
\ INPUT "Blockette position in the block (0 to 31)";Entry.find$% &
\ GOTO 1200 IF Entry.find$>31% OR Entry.find$<0% OR Temp$<0% OR &
Temp% > (Pcs$-1%) &
\ GET #1%,BLOCK Dcn.find% &
\ Temp%=512%*Temp% &
\ GOSUB 11300 &
\ Tmp.arayl$ (I%)=SWAP%(CVTS$%(Dir.field$(Entry.find%,I%))) &
FOR 1%=0% TO 7% &
\ PRINT #12%, "Word";TAB(10%);"Value";TAB(20%);"Lo Byte";TAB(30%); &
"Hi Byte";TAB(40%);"RAD50" &
\ PRINT #12%, NUM1$(I%);TAB(10%);NUM1$(Tmp.arayl%(I%)): &
TAB(20%) ;NUM1S$ (Tmp.arayl$ (I%) AND 255%) ;TAB(30%); &
NUM1S (SWAP% (Tmp.arayls (1%)) AND 255\);TAB(40%); &
RADS (Tmp.arayl$ (I$)) FOR I$=0% TO 7% &
\ PRINT #12%, &
\ Proceed$=-1% &
\ RETURN &
! Reset the "OK to proceed" switch (for write) &
! Routine to dump a blockette &
! Input the DCN of the blockette &
! Input the block number within the DCN &
! Input the position in the block &
! Get the device cluster from the disk &
! Compute the oftset into the buffer &
! GOSUB to field the buffer &
! Load the print array within the blockette &
! Dump the blockette &
! Set the "OK to proceed" switch (for writes) &
! Return &
&
&
3000 PRINT
\ PRINT "You are now in the routine that allows the user to write" &
\ PRINT "onto the disk. Are you sure that you want to do this"; &
\ INPUT Temp$ &

1 Dim the string array that will fleld the directory entries &

\ RETURN UNLESS ASCII(CVTS$S$ (Temp$,32%))=89% &

10000

11000

11100

11200

11300

19000

19990

19999

32700

32767

\ GOSUB 1200
\ RETURN UNLESS Proceed$
\ FOR I%$=0% TO 7%
\ PRINT "Enter word ";NUM1$(I%®);
\ INPUT Tmp.arayl$(I%)
\ NEXT I%
\ INPUT "Ok to write (Y/N)";Temp$
\ RETURN UNLESS ASCII(CVT$S$(Temp$,32%))=89%
\ LSET Dir.field$(Entry.finds, I8)=CVT%$ (SWAP% (Tmp.arayl$ (I%)))
FOR I%=0% TO 7%
\ PUT #1%,BLOCK Dcn.finds
\ PRINT "Blockette written."
\ RETURN

=

Prompt for and get verification that we want to be her

Return unless we want to stay
REMEMBER: Non-file structured access required to write !! &

LRI

!
1
¥
1 GOSUB to get the blockette that we want to write to &
! Enter the seven words of the blockette &
! Verify that we want to write the blockette &
! Return unless we want to write &
1 Place the blockette into the buffer &
! Put the record out to disk &
! Print the verification message &
! Return &
&
&
OPEN Disk$ AS FILE 1% &
\ GOSUB 11300 &
\ GET #1%,BLOCK 1% &
\ Mfd.label% (I%)=SWAP%(CVTS$(Dir.field$(0%,I%))) FOR I%=0% TO 7% &
\ Pcs%=Mfd.labels (4%)
\ Mfd.fdcms (0% ,I%)=SWAPS (CVT$%(Dir.field$(31%,1I%))) FOR I%= 0% TO 7% &
\ PRINT “Danget -- The link to the first MFD name entry is 0." &
UNLESS Mfd.label$ (0%) &
\ PRINT "Danger -- Word 1 of the MFD label is not -1." &
UNLESS Mfd.label%(1%)=-1% &
\ PRINT "The pack cluster size is";Pcs$ &
\ OPEN Disk$ AS FILE 1%, RECORDSIZE 512%*Pcs% &
IF (Pcs$<17%) AND (Pcs$>0%) AND (((Pcs$ AND 1%)=1%) XOR &
((Pcs® AND 2%)=2%) XOR ((Pcs% AND 4%)=4%) XOR &
((Pcst AND B8%)=8%) XOR ((Pcs% AND 16%)=16%)) &
\ GET #1%,BLOCK 1% &
\ FOR I2%=1% TO 3% &
\ Temp$=512%*12% &
\ GOSUB 11300 &
\ Mfd.fdcms (12%,1%) SWAP%(CVTS%(Dxr field$(31%,1%))) &
FOR I1%$=0% TO 7% &
\ NEXT I2% &
\ PRINT "The FDCM in block";I%;"differs from the FDCM in block";Il% &
IF Mfd.fdcms (I$-1%,I2%) <>Mfd.fdcmd (I1%-1%,12%) &
FOR I2%=0% TO 7% FOR Il%=I%+1% TO 4% FOR I%=1% TO 4% &
\ RETURN

Subroutine to set up the pack information:

Open the disk on file channel 1

GOSUB to field the buffer into 16 byte arrays

Get the first block of the disk

Build the MFD label array

Initialize the pack cluster size variable

Get the first MFD file directory cluster map

Print some messages if the label is messed up
Print the pack cluster size

Reopen the pack using a buffer large enough to hold a pack &
cluster

Get the first pack cluster &

Loop through blocks 2,3, and 4 and get the FDCM's from each &

EAC R

of those blocks for comparison purposes &

(we expect a minimum pack cluster size of 4) &

Print a message if any of the FDCM's are different &

Return &

&

&

PRINT TAB(10%);"1-Print the components of a specific link" &
\ PRINT TAB(10%);"2-Dump the contents of a specified blockette" &
\ RETURN &
! Subroutine to print READ help message &

! Return &

PRINT "The write option of this program is limited to the"; &
" building of one blockette” &

PRINT "at any given time. The user must "; &
"know, in advance, the entire contents of the" &

N

\ PRINT "blockette to be built, and must be able to identify the"; &
" DCN, block offset," &

\ PRINT "offset for the position off the blockette to be built." &

\

b

PRINT &
RETURN &
! Subroutine to print the WRITE help message &
! Return &
Clus.next$=(SWAPS (Link.next%) AND 14%)/2% &
\ Block.next%=(SWAP% (Link.next%) AND 240%)/16% &
\ Entry.next$=(Link.next% AND 496%)/16% &
\ RETURN &
! Subroutine to break apart the next link: &
! Clus.next% is the next UFD cluster needed &
! Block.next$ is the block oftset within that cluster &
! Entry.next% is the entry offset within that block &
! Return &

FIELD #1%,Temp%+(I$*16%+I18+I1%) AS Temp$,
2% AS Dir.field$(I%,I1%) FOR I1l%=0% TO 7% FOR I%$=0% TO 31% &

\ Temp$=0% &
\ RETURN &
| Offset into the buffer Tempt blocks and field as 32, &

! 16-byte arrays &

! Return &

&

&

IF ERR=11 THEN &
RESUME 32700 IF ERL=1010 &
\ RESUME 19999 &
1f the error is "End of file" then &
Resume @ program end if we are looking for a task
Resume @ RETURN

ON ERROR GOTO 0 &
! Abort end all else &
RETURN &
! Convenient return for error handler &
CLOSE I% FOR I$=1% TO 12% &
! Prepare to end o)

END

L

! The end
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FIP’s Alignment Algorithm

By Paul R. Laba, Computer Services, Le Moyne College

Introduction

This article is the result of a Software Performance
Report | recently submitted to DEC seeking clarification on
the alignment algorithm used by FIP in the placement of
files or UFDs on RSTS disks. It is assumed that the reader is
familiar with the usual notations and definitions concerning
RSTS disk directories; some brief definitions are pre-
sented here for completeness, although more detailed
explanations can be found in several past articles of the
RSTS PROFESSIONAL.

Block
256 contiguous words of data.

Cluster
A collection of one or more contiguous blocks. The
number of blocks in a cluster is always a power of 2 in
the range 1 — 256.

Disk Cluster (DC)
The primary storage unit on a RSTS disk. A DC is the
smallest allocatable unit of disk data.

Disk Clustersize (DCS)
The number of blocks in each disk cluster. This value is
based on the disk type (RM02, RLO1, etc.), such that
every disk cluster can be addressed with a single 16-bit
word. This value is hardware dependent and cannot be
altered.

Disk Cluster Number (DCN)
The address of each disk cluster on a disk pack,
starting at O and increasing to the maximum disk
cluster. DCN O always contains the disk's boot block;
DCN 1 always addresses the start of the MFD (Master
File Directory).

Pack Cluster (PC)

A collection of one or more contiguous disk clusters.
The pack cluster serves as the minimum unit of
storage for all data structures on a RSTS disk. Pack
clusters can be thought of as logical extensions of disk
clusters. The Storage Allocation Table (SAT) on a RSTS
disk maps each pack cluster (not disk cluster!) with a
single bit, indicating whether the pack cluster is
allocated (1) or free (0).

Pack Clustersize (PCS)
The number of blocks assigned to each pack cluster,
defined when a disk pack is initialized (via DSKINT).

The pack clustersize must always be greater than or
equal to the disk clustersize.

Pack Cluster Number (PCN)
The address of each pack cluster on a disk pack,
starting at O and increasing to the maximum pack
cluster. PCN O is aligned with DCN 1, with the effect
that no pack cluster includes DCN O (unnecessary,
since DCN O is always allocated).

File Cluster (FC)
A collection of one or more pack clusters. File clusters
can be thought of as logical extensions of pack
clusters, since they serve as the minimal storage unit
for a specific file.

File Clustersize (FCS)
The number of blocks contained in a file cluster. This
value is defined when the file is created, and must
always be greater than or equal to the pack cluster-
size. The maximum clustersize for a file is 256.

The Alignment Algorithm

It is common knowledge that FIP aligns file clusters on
pack cluster boundaries. This is necessary, since each bit in a
disk's SAT represents a pack cluster. What is not commonly
known is that FIP goes one step further in aligning file
clusters; it aligns them on file cluster boundaries! The align-
ment algorithm, formally stated:

Let ROOT = starting DCN of a file cluster,
FCS = File Clustersize,
DCS = Disk Clustersize.

Then, for FCS > DCS,
ROOT modulo (FCS/DCS) = 1.

The algorithm restricts “where" on a disk a file's clusters
may be placed. For example, a file with FCS = 8 must have
all of its clusters aligned on a disk with DCS = 1, at DCNs in
the set {1,9,17,25.....8n + 1}; no cluster of the file can ever
be placed at any DCN not in the set. If the FCS is 64, then the
alignment set becomes {1,65,129....,128n+ 1}. For a disk
with DCS = 4, a file with clustersize 64 will have its clusters
aligned in the DCN set {1,17,33,...16n+ 1}, where 16 =
64/4.

Less formally, the effect of the algorithm is for FIP to
alter the pack clustersize to match the clustersize of a file
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being created or extended. For example, when a file with
clustersize 256 is created or extended, FIP logically
segments the disk into pack clusters of size 256 in order to
align the file clusters. Note from the algorithm that the
placement of a file's cluster is completely determined by the
FCS and DCS. This is a significant change from the general
notion that the pack clustersize plays the dominant role in
FIP's determination of a file cluster’s placement on a RSTS
disk; instead the file clustersize itself plays a more impor-
tant part. (Of course, the PCS defines the minimum FCS, so
that the pack clustersize does have some control over a file
cluster’s alignment).

Files with clustersize equal to the disk clustersize can
have their clusters placed at any available disk cluster.
However, this is impossible for disks having a pack cluster-
size larger than the disk clustersize, since the minimum
clustersize for a file is the pack clustersize.

Experimentation

In order to confirm this phenomenon, a small BASIC-
PLUS program was written to scan a selected UFD, passing
the DCNs of files with various clustersizes through the above
algorithm. The file cluster alignment was confirmed in every
case. Furthermore, the results were verified for the root
DCN of all UFDs on the disk. (This is not surprising, since
UFDs are nothing more than files with clustersize limited to
16).

While the alignment algorithm is itself interesting, the
implications of the algorithm are quite surprising. Consider
the following scenario.

A freshly DSKINTed RF-11 fixed-head disk shows the
following attributes:

Disk Clustersize (DCS): 1

Pack Clustersize (PCS): 1

Allocated DCNs: {0,1,5-9}
Non-allocated DCNs: {2-4,10-1023}

Note that 1,014 contiguous blocks exist, starting at DCN 10.
I now enter the following command to create a file:

PIP DFO:DUMMY .FIL/MO:16/CL:128/SI:896 = NL:

My wish is to create a contiguous, 896-block file with
clustersize 128. Since 1,014 contiguous blocks are available,
the file creation should succeed. Instead, | get the dreaded
?NO ROOM FOR USER ON DEVICE message. The reason:
since FIP must align the file clusters on a file cluster
boundary, the file must begin at DCN 129, leaving only 895
contiguous, non-allocated blocks. If | re-enter the above com-
mand, changing the file clustersize to 64 (/CL:64), then the
creation succeeds. Analysis shows that the file starts at DCN
65, with enough contiguous blocks to hold the entire file
(DCNs 65-960).

Another implication of the algorithm appeared when |
attempted to build a UFD on a non-file-structured disk (via
my own utility). Concerned only with pack cluster align-
ment, | created the UFD, only to receive the message, ?BAD
DIRECTORY FOR DEVICE when trying to read it later. Once

the UFD was moved to a cluster that satisfied the alignment
algorithm, the problem disappeared. Point of the story? FIP
not only utilizes the algorithm in creating or extending files
or UFDs; it expects and requires that such alignment is
always maintained.

Rationale

While becoming more aware of the algorithm'’s effects,
| was still puzzled by its purpose. Why should FIP require
that all file clusters start on file cluster boundaries, rather
than pack cluster boundaries? Clearly, disk fragmentation is
not reduced by the algorithm. It can be argued that
fragmentation actually increases (consider the above ex-
ample on a large, almost-full disk pack). Furthermore, files
thought to be “back-to-back™” on a disk may actually have
small “gaps” between them, where the second file could not
be aligned on the pack cluster immediately following the
first. DEC provided the not-so-obvious reason for the
algorithm:

“We always start files on file cluster boundaries
to guarantee that the entire file cluster (or UFD
cluster) will never cross a SAT block boundary.”

Without the algorithm, files with clustersize greater than
the pack clustersize (requiring two or more bits in the SAT
per file cluster) could end up spanning a SAT block boundary
in order to map a single file cluster. This would be
undesirable, since it would increase SAT disk access
overhead. DEC concludes their explanation saying, “We have
no intention of changing this algorithm.”

A Bug in FIP

The SPR submitted also pointed out a bug in FIP having
to do with (you guessed it) the alignment algorithm for
placed files. One of the features added to RSTS version 7.0
was the ability to place files starting at specified disk cluster
numbers, via the /POSITION switch. (When will they provide
us the ability to place UFDs?). Documentation on the matter
indicates that a placed file will be located at or after the
specified DCN, with a bit set in the file's directory marking it
as placed (an “L" appears in directory listings). Continuing
with the DFO:#disk scenario from above, | attempt to place
a 16-block contiguous file at DCN 970, with a file clustersize
of 16. The following command is issued:

PIP DFO:TEST.FIL/M0:16/CL:16/SI1:16/P0:970 = NL.:

Since all DCNs from 961 through 1023 are non-allocated, the
file creation succeeds. However, a directory listing shows
the file's starting DCN as 961, and the file is not marked as
placed. As expected, the alignment algorithm would not per-
mit the file to be placed at DCN 970 (since 970 modulo 16
< > 1), but why not place the file at the next higher aligned
DCN (977)? DEC described the bug this way:
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“The problem results from the fact that the

routine that allocates the blocks out of the SAT RSTS/E USERE
rounds the requested DCN down to the PCN on
the file cluster boundary. Later, when the file is SYS CALL LIBRARY

created, the code checks to see if the DCN where
the file was created is greater than or equal to the

DCN requested by the user. Because of rounding, FOR

this test fails and the file is not marked as bein

placed” y RT-1l & RSX EMULATORS
In the above example, if any DCN from 961 to 976 had $5OO/CPU

already been allocated, the file placement would have suc-

ceeded, with the file starting at DCN 977, and the “placed” AVAMILABLE 2 TRACK TAPE Z5Ky

bit being set. CONTACT:
DEC further noted that the problem is difficult to repair C. MUSUMECI
and would not be corrected until the next RSTS release (will NATIONAL PUBLIC RADIO

there ever be a next release?). Note that, even with the bug,

the placement of files still works, if you are willing to accept e a st

“works" to mean that files end up somewhere near (before WASHINGTON, D.C. 20036
or after) your specified DCN, and the “placed” bit may 202-822-2644
sometimes not get set.  J
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DEC USERS:

Consider the

Alternatives.

We're System Industries. And we've
become the world’s largest supplier of
high-performance DEC*-compatible disk
storage systems. For a lot of good reasons.
Our broad product line includes data base
hardware for almost every DEC minicom-
puter you can name—including the
“supermini” VAX-11/780*.

You can buy your peripherals from
DEC. Or you can buy them from us. But
before you decide, consider the alterna-
tives. Then, you'll realize there's only one

viable alternative—SYSTEM INDUSTRIES.
MRS SEbatee  ETRR

1 You get
more reliability.

Reliability. We've always done much
more than talk about it. We've delivered.
Case in point, our Add-On, Non-Stop Re-
liability (ANSR) systems. They provide
redundant data paths between each com-
puter and each disk drive, so if a compu-
ter fails, users can continue to access data
on any drive using an alternate data path.

Another reliable alternative we offer is
our superior 160 Mbyte, SMD-compatible
Winchester storage drives. These
drives have already delivered more
than 10,000 hours MTBF. That's
twice the reliability that you'd get
with an RMO3.

We've been achieving optimum
disk storage system reliability for 10
years. By constantly evaluating drive
technology advances, developing
new disk controllers, and supporting all
such activities with proper user software,
System Industries has earned its reputa-
tion for unmatched reliability.

You get
faster delivery.

s

We've built our entire bus
ness around fast, effective /
service. And the first step / 4
that procedure is respon )
sive delivery. We provide 77
DEC users with equivalent storage systems
in typically 30 days ARO, instead of 180
days.

With System Industries, you'll never
have to wait six months for the disk stor-
age system you want. We'll deliver an at-
tractive alternative—in a calendar month.

You save

more money.

We've made it a habit to save DEC
users big money on disk storage systems
for more than a decade now.

For example, two RMO3 storage units
with a combined capacity of 160 Mbytes
can cost you $50,000. While three of our
160 Mbyte Winchester disk storage drives

in support of a DEC VAX-11/780 can
give you 480 Mbytes for $42,500.

We can show you how to start from
scratch and configure a high-perfor-
mance disk storage system for your

new CPU. Or how to add to your pre-
sent disk storage. Or how to trade in
your RPOX/RMOX drives for one of
our superior disk systems. Whichever
alternative you decide upon, you can al-
ways count on 100% software transpar-
ency, and big dollar savings.
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4 You get a lot
more flexibility.

Flexibility has been one of our key cus-
tomer benefits during the past decade of
supporting DEC users in the field. We've
simply eliminated the problem of limited
choice.

You tell us what you need. We'll supply
the alternatives. And they can include such

base shared by mul-
B

tiple CPU’s for non- ;I

: 4
stop operation...or ‘g

our reliable, ultra-

i
i
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You get stronger

6 sales & service.

Uptime is an important part of our busi-
ness. That's why we maintain service
centers throughout the U.S. and Europe.
We ofter four-hour response to U.S.
customers within a 50-mile radius of nine
major cities, and to European customers
contacting our wholly-owned subsidiary
near London.

We've delivered and

installed 15,000 sys-

tems over the past 10
years. Our service or-

unique features as a data
/e el

flexible Winchester-
SMD combos running
off the same controller.

Our disk controllers are manufac-
tured on a standard basis, but they
are designed with flexibility that
permits us to configure unique data
storage systems that provide specific
solutions to a wide variety of custo-
mer application requirements. You
name it, we can probably come up
with a highly versatile arrangement to
take care of all your disk storage
system needs.

You can save
more floor space.

Our approach has always been to give
our customers the greatest storage value
in the smallest floor space possible.

For example, you might choose our tul-
ly loaded, 19-inch rack-mounted configu-
ration housing our disk controller and
three 160 Mbyte Winchester disk storage
drives. This gives you 480 Mbytes of ultra-
reliable storage in a space normally taken
up by one 80 Mbyte RM03. To get 480
Mbytes of storage from DEC, you’'d need
six 80 Mbyte RM03s standing in a row.

Or you might want to select our newest
Winchester-SMD combo that packs 900
Mbytes into the same floor space normally
occupied by a 300 Mbyte RM04/05 from
DEC.

elle\é\

ganization has doubled
in size every year since
1977. And we cover all
major metropolitan areas with 24 hours;
day, seven days/week contract agree-
ments, providing on-site maintenance
as a standard option. Our field service
engineers are experts at maintaining the
complex data base systems we attach tc
DEC computers.

For more information about the on/;
viable alternative to DEC data storage
systems, contact the System Industries
office nearest you.

*DEC and VAX-11/780 are registered trademark

Digital Equipment Corporation

Yy
L
®
System Industries
United States: 525 Oakmead Parkway, P.O. Box 425, Sunnyvale, CA

94086, (408) 732-1650, Telex 346-459.
Europe: System Industries (Europe), System House, Guildford Road
Woking, Surrey, GU22 7QQ, England, (048 62) 5077, Telex 859124

California (714) 754-6555, (213) 557-0384; Colorado (303) 986-1591
Georgia (404) 955-2252; lllinois (312) 948-9330; Massachusetts (6
695-4022; New Jersey (201) 839-8650; New York (516) 482-6082; New
York Metro (212) 785-9300; Ohio (513) 771-0075. Seattle (7
451-8791; Texas (713) 497-7224, Washington, D.C. (703) 734971
West Germany (06102) 5464/5; Sweden 08-63 62 74
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DEAR RSTS MAN:
What solutions have other users found
to make disk garbage unreadable? Our
students sometimes erase a file
without meaning to and then search
around through disk garbage until they
find it and then pull it back into their
account. Last week, while looking for a
paper he had erased by accident, a stu-
dent stumbled across an instructor’s
grade book and pulled that along with
his paper into his account. The instruc-
tor whose grade book it was, was not
exactly thrilled.
Cordially, Gordon G. Henderson
Director, Computing Center
Earlham College, Richmond IN
Dear Mr. Henderson: Confer RSTS
Programming Manual, p. 1-8. Modify
your grade book program & other sen-
sitive programs to use their normal pro-
tection codes + 128. Other folks, not
willing to endure the FIP overhead in-
curred zeroing files, use batch pro-
grams to open & zero files until they
run out of space, then delete them all.
Others suffer.

DEAR RSTS MAN:
How does PIP.SAV work so quickly?
K. Wallewein
Calgary, AL 12K5B3
Dear K: PIP.SAV is written in MACRO
(RT11 version). That makes it about
seven to ten times faster than B+ 2
and 20 to 100 times faster than B+ (on
average). It also avoids SYS calls for
directory lookup & uses huge buffers (if
you let it) and swaps buffers when
copying. The problem with writing in
MACRO is that the difficulty of produc-
ing debugged code is directly propor-
tional to the relative speed
enhancements noted above.

DEAR RSTS MAN:

| attach a solution to the problem
raised by Wilf Forrow (Vol. 3, No. 1, p.
15). | hope this may be of use to your
readers. | have not used it with an
LA120 but it works with similar
devices.

1. Problem: When outputting to a ter-
minal device RSTS does not check

whether the device is actually pres-
ent and on-line. Data can be lost
down a hole.

Solution

The RSTS/E operating system
detects and acts on device status
only for modem configured ter-
minal devices.

A local device, or remote device
using private wires must be made
to look like a modem configured
device. Then, the operating system
must be informed that the device is
“remote”. The device itself must be
made to set and unset the modem
control signals via its V24 interface
connection. So the steps taken are
as follows:

A. Ensure that Modem Support is
requested at SYSGEN time.

B. Rewire the device connections
as shown in Figure 1.

C. Using the ‘SET’ option when the
system is booted up change the

relevant devices from “LOCAL”
to “MODEM”. This means RSTS
will respond to the modem con-
trol signals.

D. Using TTYSET set the device
characteristics, especially
speed, using the /RING option.
This means that every time the
device fails, RSTS effectively
“hangs the line up” and sets the
device characteristics back to
those set in the /RING option. If
this option is not used the
device is always set back to 110
baud.

E. When printing to the device,
always open it in MODE 16% to
prevent hibernation on device
failure. Error 27 (1/O to detached
keyboard) will always occur
when the device is unavailable.

Yours faithfully, George T.A. May
Special Systems Division
Software Sciences Limited, UK

BEFORE MODIFICATION AFTER MODIFICATION
1. LOCAL DEVICE
DH DH
Multiplexer Multiplexer
Device Device
pin 2 pin 2 2 2
e 3 =
in3 in 3 3
' . £ _ pin 20 pin5
! pin 7 oin 7 gin8
. - - > |
v 4 7
SRS
2. PRIVATE WIRE DEVICE
DH DH
Multiplexer Multiplexer
Device Device
ling ; p'in3 P:ng ﬂ Modem Modem l_,‘ pin 5
pin pind |=—sf pin pin 6
i i [ Z | N7 pin7 e el pin 8
' L Moden (720 [+ 20
pins 2,3,7 not shown
pin 2 TRANSMIT pin 7 SIGNAL GROUND
pin 3 RECEIVE pin 8 CARRIER DETECT
pin 5 CLEAR TO SEND pin 20 DATA TERMINAL READY
pin 6 DATA SET READY
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SYSTEM PERFORMANCE
ANALYSIS FOR VAX

AND RSTS/E USERS

If your system is suffering from slow response, clogged |/0, reduced throughput,
then put RAXCO’s RABBIT-2 on your case. RABBIT-2 locates the trouble spots in
your operating system and identifies the source of the problems.

RABBIT-2 will chart your system performance, on an hour by hour, user by user, or
program by program basis. RABBIT-2 will quickly sketch a profile of your average
system day,your average user demands, and your average program resource
requirements.

RABBIT-2 provides the tools you need to investigate system throughput in terms of
CPU, 170, memory, connect, KCTs, etc. — over any time period you specify. You
can play "What if?" by simulating the removal of the offending program or user and
displaying the results of the change.

RABBIT-2 capabilities include:

Batch and interactive analysis

Interval or time displays

Resource consumption diagrams
User and program investigation
Graphic or numeric output

WHO was on WHEN

Profile analysis of users and programs
Ratios of resources utilized

Rankings of users and programs
Forecasting of future resource consumption

RAXCO markets a complete line of operational support,
financial planning and data management systems for DEC
computing equipment. For a free catalog of these systems

. RAXCO.

3336 N. Flagler Drive
West Palm Beach,
Florida 33407

(305) 842-2115

'

IE—
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RSTS/E MONITOR INTERNALS
Part 3

By Mike Mayfield, Northwest Digital Software, Box 2-743, Newport, WA 99156

The demand for information on RSTS internals has been
so great that | have decided to write a complete book on
RSTS monitor internals. It will include not only monitor
tables but disk structures, writing device drivers, runtime
systems, and resident libraries, FIP, file attributes and per-
formance optimization. Look for more information on it
here in the RSTS Pro.

This is the third in a series of four articles describing
the internal structure of the RSTS/E V7.0 monitor tables.
The articles to date have described job and memory control.
This article will describe the structures involved in the device
and file control. Both the large and small file systems will be
discussed.

After reading this article you may want to go back and
take another look at Francois Dubois’ article entitled
“JBSTAT" in Volume 3, Number 2 of the RSTS Pro. His pro-
gram makes use of much of the information presented in
this article.

3.0 FILE CONTROL

A disk is typically broken down into several files. Each
file can be treated as if it were a separate disk. RSTS takes
care of finding a place to put the file data and then retriev-
ing that information when needed.

Since most RSTS systems are used in commercial and
general purpose applications which make frequent use of
disk files, improvements in the file control system can have
a significant impact on system performance. For this reason
DEC essentially rewrote the file control system for version 7
of RSTS.

The result was the large file system. As the name im-
plies this new file control system allows large file sizes
(larger than 65,535 blocks). It also includes many perfor-
mance improvements, especially when the same file is in use
by more than one person.

For purposes of this discussion we will call the standard
file control system the small file system and the new file
control system the large file system.

3.1 SCB — SMALL FILE CONTROL BLOCK

Each time a file is opened a structure called a Small Con-
trol Block (SCB) is allocated to the opener. This stucture con-
tains all the information needed to access the opened file.
This information includes the file size, current block
number, pointers to seven clusters of the file and a pointer
to the remaining cluster information in the directory.

When a file is accessed the file size (S$SIZ) is checked
against the desired block number. If the desired block
number is greater than the current file size an error is
returned for GETs and an automatic file extension is done
for PUTSs (except in the case of contiguous files and update
mode).

The window base block number (S$FVB) and the win-
dow information (SSWND) are used to map the logical block
number supplied by the user into a physical block number
on the disk. A window holds pointers to seven clusters of
the file. If the desired logical block is contained in the seven
clusters pointed to by the current window the physical block
can be determined immediately. If it is not contained in the
current window a window turn is performed.

A window turn in the small file system consists of
following the linked list of retrieval entries in the directory
starting at the beginning and continuing until the entry for
the desired cluster is found. (See Scott Banks' articles on
directory structure). Once the desired retrieval block is
found it is loaded into the window (SSWND) and the window
base block (SSFVB) is updated to show the new window
mapping base.

A small file system control block (SCB) has the follow-
ing format:

ssses 1 | Status flags | Disk driver index | 0 SS$SIDX

SINT (3.1 oTh mntt o LRt [ seer
e oT | ot e R sisis
O TR P | PN e e -
Bl e R s s sseve

Siwii 5 R TG § i secuos
e s N | 35 ssurio
 Bthoat 1o Binetri | Me ot Ble |t
S AR T . e l 16 S$WND

|
|
| 18
|

| Retrieval entry window 20
|

| 22
|

: 24
| 26
|

| 28
|

|

30

Offset Symbol Description

0 SSIDX  This byte is the driver index. It is always O
to show that the device associated with
the SCB is a disk device.

1 S$STS  This byte contains the file status bits (see

section 3.1.1).
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2 SSPT This byte contains a count of the number
of transfers pending on this file by this
user. When an [/0 is requested this byte is
set to 1. If the request requires more than
one physical 1/0 transfer, this value is in-
creased as necessary. An [/0 request can
require more than one transfer if it in-
volves more than one block and the blocks

either cross a cluster boundary or cross a

cylinder boundary on a disk that doesn’t

do automatic cylinder movement (such as

RLO1/02).

3 SSUNT This byte contains the FIP unit number
for the disk in use. Each disk unit on the
system has a unique FIP unit number
associated with it.

4 S$SIZ This word contains the current file size, in
blocks. The file size may range from O to
65,535 blocks.

6 SSNVB This word contains the next block to read
or write if a sequential [/0 transfer is re-
quested.

8 SSFVB This word contains the block number of

the first block in the retrieval window
(SSWND). The block number corresponds
to the first block of the first cluster in the
window. Knowing this block number and
the file's cluster size you can determine
which blocks are mapped by the current

window.

10 SSCLUS This byte contains the file's cluster size
minus one.

11 SSFLG This byte contains file status bits and

locked block information (see 3.1.2).

12 SSUFND These two words contain a pointer to the
name entry in the UFD for this file. The
first two bytes are the low order bytes of
the block number of the UFD. The next
byte is the high order byte of the block
number. The last byte is the offset, divid-
ed by 2, into the block to the name entry.

16 SSWND The first word contains status bits (see
section 3.1.3). The following seven words
are the current retrieval window. Each
word contains the device cluster number
(DCN) of the first block of the associated
cluster.

3.1.1 S$STS — Status Flags

The status flags show the current status and restric-
tions placed on the file in use. These bits correspond to con-
ditions in effect at the time the file was opened (such as
write protection) and conditions in effect as of the last [/0.
The format of SSSTS is as follows:

Bit Symbol Description

8 DDNFS The disk is opened non-file structured.
The remaining status bits apply as if the
disk were opened file structured.

) DDRLO The file is read protected against the user.

eia cables

Standard and extended length cables.
Highest quality materials.

Stringent quality control.

Stocked lengths for immediate delivery.
Custom lengths to order.
Coax/twinaxial cables also available.
Quantity pricing and fast delivery.

WIREWEIRKS
WIREWORKS CORPORATION
Data Communications Division
380 Hillside Avenue, PO Box 3600
Hillside, New Jersey 07205

Tel: (201) 686-7400

Twx: 710-985-4675
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10 DDWLO The file is write protected against the
user.

11 SCSUPD The file is opened for update (mode 1).

12 SCSCTG The file is contiguous.

13 SCSLCK The current block (shown in SSNVB) is im-
plicitly locked.

14 SCSUFD The file is really a UFD opened in non-file
structured mode (ie. OPEN “DKO:[1,2]" AS
FILE 1).

15 SCSUSE This user received the original write
privileges.

3.1.2 S$FLG — Flag Bits

SSFLG serves two purposes. First, it defines the number
of blocks that are included in an implicit lock. Second, it con-
tains status bits similar in purpose to S$STS. The format of
SSFLG is as follows:

Bit Symbol Description

04 SCSLLK These five bits specify the number of
blocks that are included in the current im-
plicit lock. This value may vary from O to
31.

The file is opened in read regardless mode

(mode 4096).

6 SCSEXT This SCB is followed immediately in
memory by another small buffer's worth
of information about explicitly locked
blocks. The information in this extended
portion of the SCB consists of a table of
double-words where the first byte is the
most significant byte of the block number
of the first explicitly locked block, the
second byte is the number of blocks in-
cluded in the lock, the third and fourth
bytes (as a word) are the least significant
bytes of the block number of the first
locked block.

7 SCSDLW The file was either written into or ex-
tended. The file size and date last written
need to be updated when the file is closed.

5 SCSRR

3.1.3 SSWND — Retrieval Window Flags

The first word of the retrieval window contains flag
bits used for new version 7 features. The format of SSWND
is as follows:

Bit Symbol Description

0 SCSSPU The file is open in special update mode
(mode 5).

1 SCSAEX Always do a real extend on the file (mode
8).

2 SCSCHE The file is open for user data caching
(mode 256 or mode 2048)

3 SCSCSQ The wuser data caching specified by

SCSCHE is sequential (mode 2048).

3.2 FCB — LARGE FILE CONTROL BLOCK

With version 7 of RSTS came the optional large file sup-
port. If this option is taken at sysgen time the standard file
processing code in FIP is replaced with a new improved ver-
sion. This new file processor uses totally different control
structures which allow many improvements in perfor-
mance, especially when the same file is opened by more
than one user.

With the new file system control structures, less disk
overhead is required to open a file for the first user and no
disk overhead is required for subsequent users of the same
file. In addition, disk overhead associated with window
turns (loading the retrieval window from the directory) is
reduced, especially when the file is open more than once.

The structures used in the new file system are the File
Control Block (FCB) and the Window Control Block (WCB).
When a file is opened a list of FCBs for currently opened files
is searched. If the desired file is not found in this list the
directory is searched to find the information for the file.
This information is loaded into an FCB and a WCB.

When the same file is opened simultaneously on
another channel, or by another user, the information about
the file is already in an FCB. No search of the directory, with
its attendant disk accesses, is needed. All the information
about the file is already contained in the existing FCB. A new
WCB is allocated for the open and linked to the previous
WCB or list of WCBs for this file. No disk accesses are re-
quired and FIP is released immediately.

As you can see, the overhead of opening a file when
someone else already has it open is drastically reduced. This
can be used to our advantage by writing a small program
that opens the most commonly used files in read/regardless
mode and then detaches and goes to sleep indefinitely. Both
data files and commonly used programs can be opened in
this way. Once opened, there will essentially be no overhead
the next time any of these files are opened.

To allow the existing FCBs to be searched quickly they
are Kept in a linked list. Each disk unit has its own linked
list. The base address of each list is kept in a table (FCBLST)
and is accessed by the FIP unit number (FUN), times two, for
the associated disk unit.

The window control blocks (WCBs) associated with each
file are also kept in a linked list. The pointer to the base of
this list is kept in the FCB for the file. The last WCB in the
linked list contains a pointer back to the FCB.

The following diagram shows the linked list of FCBs
and WCBs:

FCBLST

Indexed by FUN*2

FCB FCB FCB
i It | = = =k |
| File: A | | Pile B | [FFile 2 |
| | | | | I
| % | . | y
[ | | | |
| [ \ e o e
v | v | v
| [ | | | [ |
| WCB | | WCB | | WCB |mmm—3 | WCB |
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The format of a File Control Block (FCB) is as follows:

F$PROT

FSRCNT 15 |

F$SIZM 25 |

Offset
0

12

13

14

15

16

20

25

13 |

| File ID (link to name entry in UFD) | 2

FSLINK
FSFID
FSPPN

| 6 F$SNAM

| File name extension in RADS50 | 10

Status byte | 12 FSSTAT

| N/U access count | 14 FS$SACNT
| 16 FSWFND
| 18
| 20 FSUFND
| 22

FIP unit number | 24 FSUNT
File size (LSB) | 26 FS$SIZL

File cluster size | 28 F$CLUS

| Pointer to first WCB for this file | 30 FSWCB

Symbol
FSLINK

FSFID

F$PPN

FSNAM

FSSTAT

FSPROT

FSACNT

FSRCNT

Description

This word contains a pointer to the next
FCB on this FIP unit. The end of the list is
terminated by a forward link of O.

This word contains the file ID for this file.
It is used when searching the FCB list dur-
ing an open by file ID (only available in
MACRO).

This word contains the PPN of the file.
The programmer number is in the first
byte, the project number in the second
byte.

These three words contain the file name
and extension in RADS50. The file name is
in the first two words, the extension in
the third word.

This byte contains file status bits (see sec-
tion 3.2.1).

This byte contains the file's protection
code.

This byte contains a count of the number
of times this file is currently open for nor-
mal or update access.

This byte contains a count of the number
of times this file is currently open for
read/regardless access.

FSWFND This double word is the FIP block/sub-

FSUFND

FSUNT

FSSIZM

block (FBB) of the first retrieval entry for
this file in the directory. FBBs are de-
scribed in section 3.2.2.

This double word is the FIP block/sub-
block (FBB) of the name entry for this file
in the directory. FBBs are described in sec-
tion 3.2.2.

This byte contains the FIP unit number
for the disk unit containing this file.
This byte contains the most significant
byte of the file size.

26 F$SIZL This word contains the least significant
bytes of the file size.

28 FSCLUS This word contains the file's cluster size.

30 FSWCB This word contains a pointer to the first

window control block (WCB) for this file.

3.2.1 F$STAT — Status Flags

The status flags contained in FSSTAT have the follow-
ing for mat:

Bit Symbol Description

0 US.OUT This file is a swapping disk that is not in-
cluded in the SAT.

1 US.PLC This file is placed starting at a specific
disk block.

2 US.WRT Write access has already been given out.

3 US.UPD This file is open in update mode.

4 US.NOX This file is contiguous. No extends are
allowed.

5 US.NOK This file may not be deleted or renamed.

6 US.UFD This file is really a UFD opened in non-file
structured mode (i.e.; OPEN “DKO:[1,2]"AS
FILE 1).

4 US.DEL This file has been deleted.

3.2.2 FBB — FIP Block/Sub-block

A FIP block/sub-block provides all the information
necessary to immediately retrieve any entry in a directory if
the FIP unit number is known. Given this information a
directory entry can be accessed in one seek. The format of
an FBB is as follows:

Offset  Description

0 This byte contains the offset within the directory
block, divided by 2, to the desired directory entry.

1 This byte contains the block offset within the
cluster to the desired block of the directory.

2 This word contains the device cluster number of

the first block of the desired cluster.

3.3 WCB — WINDOW CONTROL BLOCK

The window control block (WCB) contains all the infor-
mation needed by the monitor for an individual user of a
file. Each simultaneous opening of a file generates a unique
WCB. These WCBs are pointed to by the user’s I0OB (see sec-
tion 1.4, Volume 3, Number 1).

When an [/0 request is made for a file, the WCB
associated with the specified user and channel number is
used to access the retrieval window. If the desired retrieval
information is not already present in the WCB a window
turn is performed. Unlike the small file system, the large file
system will start a search at the current position if the
desired retrieval information is beyond the current position
in the linked list of retrieval entries.
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Turn your PDP-11 into a
powerful word processing tool.

With the WP Saturn you can add

powerful word processing to
your PDP-11, LSI-11, or Vax Sys-
tem, without the cost of a stand-
alone system.

WP runs on RT-11/TSX, RSX, RSTS, IAS, VMS.

WP’s ASCII Format interfaces to standard DEC
files.

Assembler Language provides maximum
speed and efficiency.

User Friendly Prompting helps you master
word processing with minimal training.

Extensive List Processing: Forms, prompted
data entry and sort/select; plus flexible merg-
ing of lists and documents.

For Information €all . . .

800-328-6145

Saturn Systems, Inc., 6875 Washington Avenue South,
Suite #218, Minneapolis, MN 55435, (612) 944-2452.
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As the list of retreival entries is followed, the linked list
of WCBs for this file is checked. If the desired retrieval entry
is already contained in a WCB, that WCB is used instead of
following the link on disk. When the desired retrieval entry
is found the information is copied into the current WCB's
retrieval entry window.

The format of a window control block is as follows:

wssTs 1 |

WSFLAG 3 |

| Disk driver index | 0 WS$IDX

Job number *2 | 2 WSJIBNO

WSNVBM 5 | Next block # (MSB)| Pending transfers | 4 WSPT

| Next block number (LSB) | 6 WSNVBL

| Pointer to FCB at FS$CLUS | 8 WSFCB

| Retrieval entry number | 10 WSREN

| Pointer to next WCB for this FCB | 12 WSWCB

Offset Symbol
0 WSIDX

1 WSSTS

2 WSJBNO

3 WSFLAG

4 WSPT

5 WSNVBM

6 WSNVBL

| 14 WSNXT
| 16
18 WSWND
20

Retrieval entry window 22

26

|

|

|

|

|

|

| 24
|

|

| 28
[

|

30

Description

This byte is the driver index. It is
always O to show that the device
associated with the WCB is a disk
device.

This byte contains the file status bits
for this user (see section 3.3.1).

This byte contains the job number,
times 2, of the user that owns this
WCB.

This byte contains file status bits and
locked block information (see section
3.3.2).

This byte contains a count of the
number of transfers pending on this
file by this user. When an 1/0 is re-
quested this byte is set to 1. If the re-
quest requires more than one physical
1/0 transfer this value is increased as
necessary. An [/0 request can require
more than one transfer if it involves
more than one block and the blocks
either cross a cluster boundary or cross
a cylinder boundary on a disk that
doesn't do automatic cylinder move-
ment (such as RLO1/02).

This byte contains the most significant
byte of the next block number to use
for sequential access.

This word contains the least significant
bytes of the next block number to use
for sequential access.



September 1981
RSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPR

8 WSFCB This word contains a pointer to the file
control block (FCB) at offset FSCLUS in
the FCB.

This word contains the current
retrieval entry number. It identifies
which retrieval entry is currently
stored in WSWND of the WCB.

The low order bits of this word are file
status bits. The high order bits are a
pointer to the next WCB for this FCB.
See section 3.3.3 for more information.
This double-word is the FIP block/sub-
block (FBB) for the next retrieval entry
in the directory. It allows immediate
access to the next retrieval entry in the
directory if sequential access is taking
place.

The following seven words are the cur-
rent retrieval window. They contain
the device cluster number of the first
block of each cluster for this retrieval
entry.

10 WSREN

12 WSWCB

14 WSNXT

18 WSWND

3.3.1 WSSTS — Status Flags

The status flags in WSSTS show the status and restric-
tions placed on the file for the current user. Bear in mind
that each time a file is simultaneously opened a new WCB is
allocated and each WCB has its own set of status flags. The
format of WSSTS is as follows:

Bit Symbol Description

8 DDNFS The disk is opened non-file structured.
The remaining status bits apply as if the
disk were opened file structured.

9 DDRLO The file is read protected against the user.

10 DDWLO The file is write protected against the
user.

11 WCSUPD The file is open for update (mode 1).

12 WCSCTG The file is contiguous.

13 WCSLCK The current block of the file is implicitly
locked.

14 WCSUFD The file is really a UFD opened in non-file
structured mode (i.e.; OPEN “DKO:[1,2]'AS
FILE 1).

15 WCSUSE This WCB received the original write
privileges.

3.3.2 WSFLAG — Flag Bits

WSFLG serves two purposes. First, it defines the
number of blocks that are included in an implicit lock.
Second, it contains status bits similar in purpose to WSSTS.
The format of WSFLG is as follows:

Bit Symbol Description

04 WCSLLK These five bits specify the number of
blocks that are included in the current im-
plicit lock. This value may vary from O to
31,

G R i N AN SR A GNP 0 1 i
Hardware Accessories
For DEC Equipment Users

C-XX Overtemperature Protection System

Standard DEC PDP 11, VAX, and System 10-20 ma-
chines are NOT adequately protected from equipment
damage due to high machine room temperatures.

This unit provides aural warning signal and total system
power shutdown with two customer adjustable tem-
perature limits and approved interface to standard
DEC AC power control system.

B-11 CPU Speedup for PDP 11/45 and 70

This timing generator modification allows 11/45 or
11/70 CPU instruction throughput rate to be increased
by up to 15%.

Both products are attractively priced, install in a few
minutes with no special tools or skills, and are allowed
by DEC Field Service in contract systems. Call or write
for further information.

Nassau Systems
P.O. Box 19329
Cincinnati, Ohio 45219
(513) 231-1283

DEC, VAX, and PDP are trademarks of Digital Equipment Corp.
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TERMINALS FROM TRANSNET

PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN « 36 MONTH LEASE PLAN
PURCHASE PER MONTH
DESCRIPTION PRICE  12MOS 24 MOS 36 MOS

LA36 DECwriter Il ........... §1,095 $105 S 58 S 40
LA34 DECwriter IV........... 995 95 53 36
LA34 DECwriter IV Forms Ctrl.. 1,095 105 58 40
LA120 DECwriter I KSR...... 2,295 220 122 83
LA120 DECwriter Ill RO <o 12,085 200 12 75
V1100 CRT DECscope ........ 1,595 153 85 58
VT132 CRT DECscope .. .. 1,995 190 106 72
TI745 Portable Terminal . ... .. 1,595 153 85 58
TI765 Bubble Memory Terminal = 2,595 249 138 93
TEXAS Tl Insight 10 Terminal . . ... 945 90 53 34

71785 Portable KSR, 120 CPS . 2,395 230 128 86
INRRRSVIT ISR ESR 11787 Portable KSR, 120 CPS . 2,845 273 152 102
TI810 RO Printer ............ 1.895 182 102 69
TI820 KSR Printer T

DT80/1 CRT Terminal . i 1,695 162 90 61

DY NP\ 0 Bl 07803 CRT Terminal . ... 1295 125 70 48
DT8O/5L APL 15 CRT ........ 21205 220 122 83

ADM3A CRT Terminal .. 815 84 41 R

AT L oI ADM31CRT Terminal . ... 1.450 138 78 53
ADM42 CRT Terminal .. ... 2195 211 117 19

1420 CRT Terminal ....... 945 9 51 34

HAZELTINE 1500 CRT Terminal .......... 1,095 105 58 40
1552 CRT Terminal ... ... 1295 125 70 48

920 CRT Terminal ......... 895 86 48 2

TELEVIDEO 950 CRT Terminal ... ....... 1,075 103 57 39
Letter Quality, 5515 RO ... 2805 278 154 104

MMM Letter Quality 5525 KSR ... 3.295 316 175 119
Letter Quality KSR, 55 CPS ... 3395 326 181 123

Letter Quality RO, 55 CPS 2805 278 154 104

730 Desk Top Printer . .. 715 69 39 26
(SNGOL TGN 737 WP Desk Top Printer ... 895 86 48 32

FULL OWNERSHIP AFTER 12 OR 24 MONTHS « 10% PURCHASE OPTION AFTER 36 MONTHS

MICROCOMPUTERS
APPLE « COMMODORE ¢ HP85 ¢ DEC LSI 11

ACCESSORIES AND PERIPHERAL EQUIPMENT
ACOUSTIC COUPLERS « MODEMS = THERMAL PAPER = RIBBONS  INTERFACE MODULES * FLOPPY DISK UNITS

B 1 RA NSNE T corrorarion

1945 ROUTE 22 « UNION, N.J. 07083 - (201) 688-7800
TWX 710-985-5485
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5 WCSEXT This WCB is followed immediately in
memory by another small buffer's worth
of information about explicitly locked
blocks. The information in this extended
portion of the WCB consists of a table of
double-words where the first byte is the
most significant byte of the block number
of the first explicitly locked block, the
second byte is the number of blocks in-
cluded in the lock, the third and fourth
bytes (as a word) are the least significant
bytes of the block number of the first
locked block.

6 WCSDLW The file was either written into or ex-
tended. The file size and date last written
need to be updated when the file is closed.

7 WCSNFC The file is opened non-file structured in
cluster mode (mode 128 was not used).

3.3.3 WSWCB — File Flags and Link to WCB

Since the small buffers from which WCBs are allocated
always lay on even boundaries of 32 bytes, the low order
five bits of their address are always O. These low order bits
are used as extended flag bits. They are not actually part of
the address of the next WCB and should be treated as zeroes
when used in a pointer. The format of WSWCB is as follows:

Bit Symbol Description

0 WCS$RR The file is open in read regardless mode
(mode 4096).

1 WCSSPU The file is open in special update mode
(mode 5).

2 WCSAEX Always do a real extend on the file (mode
8).

3 WCSCHE The file is open for user data caching
(mode 256 or mode 2048)

4 WCSCSQ The user data caching specified by
SCSCHE is sequential (mode 2048).

5-15 These bits, combined with low order bits
of 0, are the address of the next WCB for
this FCB.

4.0 DEVICE CONTROL

Device control breaks down into two parts: information
needed by the monitor to perform logical operations (opens,
closes, etc.) on the device and information needed by the
device driver to interface with the device at the physical
level.

While we will be talking about data structures that are
used by device drivers, we will not be discussing how to ac-
tually write a device driver. Writing drivers is beyond the
scope of this article but is covered in my book on RSTS
monitor internals.

The logical operations available to a user are OPEN,
CLOSE, GET, PUT and SPEC. Except for opening a device, the
only structures required are the user's XRB (see the RSTS/E
System Directives Manual) and the Device Data Block (DDB).

Opening a device requires the data structures DEVNAM,
DEVCNT, DEVPTR, UNTCNT and DEVTBL, which are used to
verify the name and unit number specified for the device
and associate it with the physical device information.

The physical operation of a driver uses information
passed by the user in his XRB and device specific informa-
tion kept in a structure called the Deyice Data Block (DDB).
Portions of the information in the DDB are standardized be-
tween all devices and portions of it are specific to the needs
of the particular devices.

4.1 DDB — DEVICE DATA BLOCKS

The structure used to control physical use of a device by
a driver and to communicate between monitor routines and
the driver is the Device Data Block (DDB). Every unit of every
device has its own DDB associated with it.

A DDB contains information about device opens and
assignment, small buffer usage and printer position, as well
as other information specific to the particular device, such
as controller status and temporary buffering.

Every DDB must contain a certain amount of specific in-
formation. This minimal DDB has the following format (the
information starting at offset 8 is only required if character
oriented output is to be performed):

DDSTS 1 | Device type flags | Driver index | 0 DDIDX

FONNEINEE e i i e e IRSRINE
T et R | & moti
i s s e | ¢ e
e Bevid demenia it l ¥ skt
T L G ey e '3 osose
= e b | 12
o e | 1

S E'";;;;‘;;;;;':;“‘7“;;;;;';;;;;:;;"‘3 3% N

Offset Symbol Description

0 DDIDX This byte contains the driver index. This

value is unique to each device type.

This byte contains a set of bits that

describe the characteristics of the device

(see section 4.1.1).

2 DDJBNO This byte is the job number, times 2, of
the job that has this device unit assigned,
either explicitly by an ASSIGN or implicitly

1 DDSTS

by an OPEN.

3 DDUNT This byte specifies the unit number of this
device.

4 DDTIME This word contains the system time at the

time the device was assigned. It is used to
charge device time when the device is
closed.

6 DDCNT This byte is the ownership count for this
device unit. It is incremented each time
the device is opened and decremented
when it is closed.

7 This byte is a set of device flags (see sec-

tion 4.1.2).
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RSTS/E SOFTWARE PACKAGES

® COLINK, a package that links two RSTS/E
systems together using DMC11s. Supports
file transfers, virtual terminals, and across-the-
link task communication.

® KDSS, a multi-terminal key-to-disk data
entry system. (Also available for RSX-11M.)

B TAM, a multi-terminal screen-handling
facility for transaction-processing applica-
tions. (Also available for RSX-11M.) ® DIALUP, a package that uses an asynchro-
nous terminal line to link a local RSTS/E
system to a remote computer system. Sup- |
ports file transfers, virtual terminals, and

dial-out through a DN11.

® FSORTS3, a very fast sort. Directly sorts
RSTS/E files containing up to 16 million
keys or records. Up to 70 times as fast as
the RSTS-11 Sort package in CPU time.
(The performance-critical portions of the first
five packages are implemented in assembly
language for efficiency.)

® SELECT, a convenient, very quick package
for extracting records that meet user-speci-
fied selection criteria.

m BSC/DV, a device driver for the DEC DV11
synchronous multiplexer that handles most
bisynchronous protocols.

Evans Griffiths & Hart, Inc.
55 Waltham Street
Lexington, Massachusetts 02173
(617) 861-0670
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8 DDFLAG This word contains device specific flag

only. 10 DDWLO write privileges are

bits and is not used by the monitor.
10 DDBUFC The following three words contain small

never given for this device. This device is
inherently read only.

buffer control information. The first word 11 DDNET This device exists elsewhere in a DECNET
is the pointer to where bytes are to be network.

removed from the small buffer chain. The 12 Unused.

second word is the pointer to where bytes 13 DDAUX This device can use KMC11 bridge blocks.
are to be inserted into the small buffer Bridge blocks provide a means of com-
chain. The third word is the number of munication between the computer and a
small buffers remaining in the allocation KMC11 processor.

for this device. When this word reaches O 14 DDAUXA This device is currently bridged to a
the program may be stalled for small buf- KMC11.

fer wait. 15 DDSTAT This bit is not used by the monitor but is

16 DDHORZ This byte is the current horizontal position
of the “print head". A value of O is the
right hand margin. A value equal to
DDHORC is the left hand margin.

17 DDHORC This byte is the device's line width, plus
one.

4.1.1 DDSTS — Device Characteristics Flags

cleared each time the device is closed. The
driver can use this bit to automatically
reset a condition when the device is
closed.

4.1.2 DDCNT — Device Flags

The device flag bits in DDCNT have the following mean-

Ing:
The device characteristics bits in DDSTS have the
following meaning: Bit Symbol Description
8-12 Unused
Bit Symbol Description 13 DDCONS This device is its owner's console terminal.
8 DDPRVO Ownership of this device unit requires 14 DDUTIL This device is temporarily assigned to FIP.
privileges. 15 DDASN This device is explicitly assigned by the
9 DDRLO Read privileges are never given for this Jjob shown in DDJBNO.

device. This device is inherently write

. .. continued on page 86
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APPLIGATIONS SGALE IN YOUR
FAVOR__WITH USERTL.

USER-11 is a comprehensive
applications development
facility for the DEC RSTS
operating environment.
Dozens of integrated
programs harness RSTS’s
power for unparalleled
productivity and performance
in constructing on-line and
batch application systems.

PRODUCTIVITY....
A MATTER OF TIME.

More than a data manage-
ment system, USER-11
features common-function
programs that permit
numerous applications to be
installed without writing a
single line of code. Complete
building blocks and interfaces
are provided for those
remaining applications
requiring custom work.

PERFORMANCE...
SIMPLY INCREDIBLE.

USER-11 combines
advanced BASIC and
MACRO coding techniques
with ultra-efficient file
accessing mechanisms to
optimize application system
performance.

RELIABILITY...
A PROVEN FACT.

USER-11 is currently
installed on hundreds of time-
sharing systems world-wide
with a reliability record that
users repeatedly praise. All
software is exhaustively
tested and benchmarked prior
to any distribution release.

SECURITY...
MORE THAN RSTS.

USER-11 incorporates a
unique MENU system which
flexibly and securely controls
all processes. Secondary,
encoded security databases
are provided for each project.
A special Run Time System is
invoked to prevent accessing
the RSTS ready state, unless
the software developer
desires this for the user.

STANDARDIZATION...
A BYPRODUCT.

All USER-11 generated
packages employ program-
ming and documentation
conventions which enhance
compatibility, readability,
and maintainability.

ADAPTABILITY...
NO PROBLEM.

USER-11 programs are
dictionary and parameter
driven throughout. Files can
be restructured without
program modifications.

CIRCLE 30 ON READER CARD

DOCUMENTATION...
GOOD AND PLENTIFUL.

USER-11 features a wealth of
easy-to-follow documen-
tation. An extensive on-line
“/HELP" facility is at
software developer and user
fingertips. All documentation
is maintained and distributed
on your system’s compatible
media.

TRAINING...ALL KINDS.

USER-11 training courses are
held frequently with instruc-
tional programs to suit your
need—beginner to expert.

FEATURES...ON AND ON.
USER-11 includes virtually
every facility needed to
quickly construct high
performance management
applications—nothing else is
required. If you find this hard
to believe or would like more
information, contact us; we
will furnish you with solid
user proof!

ccs
[ [U[S[E[R
DOC

North County

Computer Services, Inc.

2235 Meyers Ave.
Escondido, California 92025
(714) 745-6006, Telex: 182773

N (=F3

DEC and RSTS are registered trade-
marks of Digital Equipment Corporation.

©) Copyright NCCS
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The Supermarket of Gomputer Products
PRESENTS

Disk Sub Systems Ala Garte
DEC, DATA GENERAL and oOthers

For LSI11* PDP11¥ PDP11/70}
VAXY UNIBUS} & MASSBUS™

*Tradenames of Digital Equipment Corp.

T RO

Featuring:

e CONTROL DATA's
SMD, CMD, MMD, FMD,
HAWK, LARK, PRINTERS,
TAPE DRIVES & MEMORIES

e KENNEDY's
WINCHESTERS
& TAPE DRIVES

e DATA PRODUCT's ONLY GF OFFERS THIS
PRINTERS UNIQUE COMBINATION:

e CENTURY DATA's e CUSTOM-TAILORED TO YOUR EXACT
TRIDENTS REQUIREMENTS

FULL EMULATION

COST SAVINGS OF 50%

FAST DELIVERY

EXPERT INSTALLATION & SERVICE
OEM DISCOUNTS AVAILABLE

Plus a Menu of CONTROLLERS:

e EMULEX e SYSTEM INDUSTRIES
e WESTERN PERIPHERALS

e DILOG e« BYTRONIX e RIANDA
e MCT ¢ DIGIDYNE

And these other GF products: Printers & Subsystems; Tape Drives & Subsystems; Computers, Memories and Controllers;
CRTs, Terminals & Media; Turnkey Business Systems; Software (Operating & Application)

GEORGE FOLDVARY & ASSOCIATES, INC.

400 S. Beverly Drive, Suite 310, Beverly Hills, CA. 20212
(213)551-2840 ® TWX 910-490-251

GF: | am interested in: I am an: Name

[ Printers [0 Tapes 0 End user Title

(0 Controllers O CRTs [J Institutional

0 Memories O Media O OEM Company

My requirements are: Address

[J Immediate [J 3-6 months [ Information only City State Zip
Telephone ( )

My computer is a
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VIDIO/11 and
SCRNIO/11:
CRT-Independent
Screen Forms for
VAX-11 and PDP-11

By Stephen F. Heffner, President, PSI (Pennington Systems Inc.)

Why Screen Formats?

People like forms. | know, we curse about the IRS 1040,
the W-2, the report to Purchasing in quintuplicate; but when
we have to supply data to an interactive program, we're
most comfortable filling in a form. It probably has to do
with the comforting prompting messages and explanatory
information surrounding the field we're filling in, or perhaps
a feeling of satisfaction from the completion of a form.
Whatever the reason, forms seem to be much more satisfac-
tory than line-by-line prompted entry, especially for
computer-naive people.

With the widespread and ever-growing use of video ter-
minals (CRTs to us hard-core types), interactive forms are a
very practical method of communicating with a computer
program, at least from a human-engineering point of view.
The trouble is, they're a pain to program! First you have to
worry about the intricacies of cursor control on your brand
of CRT. Then how do you protect the screen from erroneous
input? About the time you have all that figured out, your
boss goes out and buys another brand of CRT and you start
over. Meanwhile, your programs are a crazy quilt of escape
sequences, reads, writes, special functions; the actual logic
of the application is in there somewhere, but where?

On top of the technical difficulties of creating and ser-
vicing screen formats, there's the problem of accom-
modating changes in the application. The end user likes the
form, but he'd like it even better if the title was over there,
and this field got moved down a little bit, and, and, and...
While you're at it, that “yes or no” field just became a
“maybe” field as well, so allow an “M" to be entered, in addi-
tion to “Y" and “N".

Wouldn't it be nice to just drop all those capabilities in-
to your application program in the form of straightforward,
readable subroutine calls? We thought so too: enter
SCRNIO/11 (screen eye oh) and VIDIO/11 (vid eye oh).

A Little History

As Ted Baxter might say, it all started in a little data en-
try application on a PDP-11/03, under RT-11. There were
about 1,500,000 documents waiting to be entered onto
floppy disks, and they had to go in fast and with minimum
error. We started with a set of “primitives’ for video I/0 and
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used them to hard-code some formats for data entry, on a
VT-52 as it happened. That worked pretty well, and we
studied the data entry operators to see what could be done
to speed up the input while (we hoped) cutting down on the
error rate; this resulted in some*tuning’ of the field input
function. At this point, we had the first cut at VIDIO/11, the
video “primitives”, pretty well shaped up.

Meanwhile, we started analyzing the error checking
process in terms of field attributes, although the screen for-
mats were still “hard coded™ in the application. It became
pretty clear we wanted the formats out of the application
program, in as generalized a fashion as possible. That re-
quirement became even stronger when we provided
VIDIO/11 to an OEM for use in a banking application
package, under RSX-11M; the application would involve
many screen formats and a wide variety of input error
checking.

In the process, we found we also needed to use our
“primitives” on a totally different brand of CRT, so we
reimplemented them for the new model. This rubbed our
noses in the need for CRT independence, so we added that to
our list of things to do. Furthermore, it turned out that the
same programs had to run from different kinds of CRTs on
the same system; the independence ought to be at run-time
so the same task image would be usable with any supported
CRT. We added support for RSX-11D and IAS at about the
same time.

The result of all this was SCRNIO/11, our screen format
subroutine library and editor. Recently we have converted
both VIDIO/11 and SCRNIO/11 to VAX-11 native mode (us-
ing CONPAX, our assembly language conversion utility I
wrote about in the last issue); we have a RSTS version under-
way, and will thus have both packages usable under almost
every major DEC operating system.

Anatomy of a Screen Format

SCRNIO/11 stores screen formats in files (one per file);
alternatively, they can be built into the user task (memory-
resident). A screen format consists of background text and
fields (for input or output). The background text can be
anything the user wants; any connection between it and the
fields imbedded in it is up to the user. A screen format oc-
cupies an area on the physical screen determined by its first
and last lines, and can be as small as a single line or as large
as the whole screen (except the last line, reserved for
messages and operator communication). This allows multi-
ple formats on the screen at the same time, without any
limitations on their simultaneous use.

If a screen format is disk-resident (the usual case), the
application program retrieves it into a user-supplied buffer
with a SCRNIO/11 subroutine call; it is then available for
use. This lets the programmer choose whether to read all his
formats in once, to save on disk 1/0 during use, or to have
several formats share a common buffer, to save memory.

Field Attributes: a Baker’'s Dozen Plus a Few

Each field in a screen format can have a wide variety of
attributes assigned to it. These attributes come in two

flavors: processing attributes and error-checking attributes.
They include:

1. Field number, 1 through 127. Arbitrary as far as
SCRNIO/11 is concerned. Shows on the screen (unless
suppressed by “no number" attribute), so CRT opera-
tor can refer to a field the same way the application
program does.

2. Line and column. This is relative to the screen for-
mat, so fields move with the format if it is relocated
on the CRT screen.

3. Field length. In the case of a variable-length field,
maximum length. For a fixed-length field, this is the
length to which the field will be filled with its fill
character when it is left or right justified.

4. Fill character (any printable character or < NULL>),
and whether to justify left or right. (Only for fixed-
length fields.)

5. A default value (optional). This is returned to the ap-
plication program if the CRT operator just hits
<RTN>. This can be used to save keystrokes when
a field is usually one particular value, but may be
other values from time to time.

6. A "missing” value (optional). This is returned tothe
program if the CRT operator just hits <TAB>, or
just hits <RTN> and no default value is defined.
This can serve as a “place marker” (for instance, in a
record) meaning we don't have a value for this field
yet.

7. "Mandatory” or “optional”. If a field is mandatory,
SCRNIO/11 will require an explicit override by the
operator if he doesn't enter (or default) a value for
this field.

8. A mask for the field's values (optional). This mask is
an image of the value; each character may specify
numeric, alpha, a special character, or anything. A
"DEC standard” date mask would be “99-AAA-99"
(for instance, 12-AUG-81).

9. A low and/or high value for the field, for range
checking (optional).

10. A set of “legal values” for the field (optional). Up to
127 such values are allowed per field. They must
match the field's mask (if any). For instance, a field
might have tobe 0, 2, 7, or 9; or the Y/N/M (yes, no,
maybe) field mentioned above.

11. Display only. This means the field can't be use for in-
put. Also suppresses the field's number on the
screen.

12. No number. The field may be used for input, but
don’t show its number on the screen.

13. No terminator required. If the operator types to the
end of the field, complete the input. Otherwise,
SCRNIO/11 requires an explicit terminator (such as
<RTN>).

14. No echo. Good for password fields and such.

15. No override permitted. If an error is detected,
SCRNIO/11 won't allow the operator to override it if
this attribute is turned on.

16. No reentry on error. This attribute tells SCRNIO/11
to perform all error checks and indicate the results in
the status returned to the program, but don't com-
plain about any errors found. The application can
then choose what to do about errors.
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When the application program gets a field value via
SCRNIO/11, the status returned with the value indicates
any errors found (and overridden, unless the field is “no re-
entry”). The program can ignore such errors or take action,
as appropriate. If a field is “no override", the program need
not worry about data errors: they will never get through
SCRNIO/11. (But the operator can always abort the input
with < will return an error status to the program.)

An Editor for Nonprogrammers

Since one of our goals was to remove the programmer
from his “middle man" position between the end user and
his application, we felt that it was important to provide a
way to create or edit screen formats that wouldn't be in-
timidating to a nonprogrammer. The result was SCRFMT
(SCReen ForMaT editor), a menu-driven, self-prompting for-
mat editor. SCRFMT is about as “bullet-proof" as we can
make it: it error-checks all inputs and behaves gracefully
when it gets something unexpected, and the user can “back
up” from any point where he’s being asked for input, just by
hitting <ESC>, with no harm done. It also has default
values established for all inputs where they make sense, so
the user can “carriage return” his way through many of the
required inputs.

SCRFMT allows the user to create a new screen format,
change one he already has, or simply review a format in
various ways. (See the SCRFMT menus and forms.) It runs on
any supported CRT with a screen at least 24 lines by 80 col-
umns, and uses reverse video (if available) to highlight the
field it's currently requesting input on.

Video Primitives: Cursor Control, Scrolling and More

We have retained VIDIO/11, the video [/0 “primitives”
we started with, for use when screen formats won't do
the whole job. These include read and
write (fixed and variable length) with
cursor control, with or without echo or
required terminator; clear line or
screen; video attributes (such as
reverse video); and partial screen scroll-
ing. For instance, an application might
require a dynamic display on part of
the screen while reserving another part
for a screen format; or the user might
request that some text data be scrolled
in the middle of the screen, between
two formats.

VIDIO/11 tracks the cursor posi-
tion, so the application program can
find out where the cursor is at any
time, and can specify “current” line or
column. VIDIO/11 also provides a
save/restore function for the current
cursor position and video attributes, on
all CRTs.

VIDIO/11 comes with SCRNIO/11
(which uses it for all video 1/0), and is
also available separately. For example,
it might be used in a real-time applica-

tion where formats aren't appropriate, or to provide CRT in-
dependence for a screen-oriented text editor.

More About CRT Independence

VIDIO/11 (and therefore SCRNIO/11) configures itself
at run-time for the CRT on which it's being run. It finds the
CRT model through a configuration file created with
VCRCNF (Vidio CReate CoNFiguration). The system manager
creates a text file in which each port's CRT may be des-
cribed; this text file is then run through VCRCNF to create
the configuration file VIDIO/11 wants. When an application
program containing VIDIO/11 is run, VIDIO/11 first checks
the user’s directory for such a configuration file, then the
system account; so a user can have a “local” version of the
configuration file. (On the VAX, the file is found through a
logical name, allowing complete flexibility for the user.) The
configuration file can include a “wildcard” entry that
matches all ports (normally the last entry if used, for ob-
vious reasons).

If no configuration file is found, or if the user's port
isn't described, VIDIO/11 prompts the user on the CRT to
enter the terminal model name.

Once VIDIO/11 knows the CRT name, it looks for a CRT
support file. As with the configuration file, it first checks
the current directory, then the system account. (And, again,
on the VAX it uses a logical name.) Assuming such a support
file is found, VIDIO/11 reads it to configure for the CRT be-
ing used. The whole process is carried out without attention
from the application program or the CRT operator (unless he
must enter the CRT name).

After VIDIO/11 has configured for the current CRT, it
handles requests for video functions (either directly from
the application program or from SCRNIO/11) on a CRT-
independent basis. If the program tries to do something

SCRNIO/ 11 FORMAT EDITOR
COPYRIGHT 1981
PENNINGTON SYSTEMS INC.

SCRFMT: MAJOR FUNCTIONS

SCREEN FORMAT FILE NAME: EMPL.SCR

A: ADD A NEW SCREEN FORMAT

C: CHANGE AN EXISTING SCREEN FORMAT

S: SHOW AN EXISTING SCREEN FORMAT
*X: EXIT

FUNCTION:

Screen format editor’s “major functions” menu



DBL

for

RSTS

DBL is a DEC DIBOL-11 source code compatible language and compiler, with
structured extensions, available from DISC for RT-11, RSTS and RSX-11M operating
systems. DBL runs under the RT-11 runtime under RSTS, and uses the normal RT-11
linker to link DBL programs. Because DBL object modules are compatible between
RT-11 and RSTS, it is possible to do program development under RSTS and run

the same programs under RT-11.

Some of the features offered with DBL under RSTS:

e Structured Programming Extentions

e A more powerful and sophisticated debug facility which requires no
special linking of a “debug” module

e Better ISAM support — file reorganizations are seldom necessary
¢ Intra-job and Inter-job message communication

e Easy interfacing with assembly-level subroutines and chaining to
assembly-language programs

Discounts are provided to OEM’s along the following discount structure:

Quantity 1 $4,200.00 11-25 $2,520.00
2-10 $2,940.00 26 + $2,100.00

Prices effective February 1, 1981

For more information about DBL under RT-11, RSTS or RSX-11M,
or any of DISC’s program development tools, call or write:

DISC

Digital Information Systems Corporation
6247 Fair Oaks Blvd.
DEC, DIBOL-11, RT-11, RSTS & RSX-11M Carmichael, CA 95608

are registered trademarks of Digital DBL and DISC are registered trademarks of
Equipment Corporation. (91 6) 485‘4849 Digital Information Systems Corporation.

CIRCLE 32 ON READER CARD
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that's impossible on the current CRT,
VIDIO/11 returns a specific error
code that says so. This makes it
possible to write application pro-
grams that are completely CRT-
independent but take advantage of
whatever functions the current CRT
provides; SCRFMT is a good example
of such a program.

What About Overhead?

Since we expected VIDIO/11 and
SCRNIO/11 to be used in a wide variety
of situations, on all shapes and sizes of
VAXes and PDP-11s, we had to worry
about the burden they place on the
system. We were concerned about
three areas of overhead: run-time pro-
cessing, physical memory, and (on the
PDP-11) address space in the user task.
VIDIO/11 (and therefore SCRNIO/11) is
implemented to require only one 1/0
request on a typical field input or out-
put. We looked at the advantages of
doing character-by-character 1/0 (in-
stant character checking, character in-
sert and delete, etc.) and decided they
didn't justify the considerable
overhead required to service all those
exec requests (or worse yet, swapping
on each character!). On the other hand,
we wanted to trap illegal input or out-
put characters, in order to protect the
screen contents; fortunately we were
able to do so without character-by-
character 1/0 (except under RSX-11D
and IAS, where it is unavoidable). The
resulting CPU overhead is no greater
than required for normal terminal 1/0.

We also didn't want to take up
any more physical memory than ab-
solutely necessary, so we made all the
code pure, reentrant, and position in-
dependent. This means it can go into
shared libraries, shared sections, multi-
user tasks, or Run Time Systems. (For
multi-user tasks under RSTS, see the
June issue of the RSTS Professional.)

To use a minimum of address
space (a subject dear to the heart of
any B+2 or COBOL user), we struc-
tured VIDIO/11 and SCRNIO/11 to be
overlaid effectively, using either disk-
resident or memory-resident overlays.
Also, only the specific subroutines
needed by the application are built into
the image; unused routines don't take
up space. We also fully data-compress
the text of a screen format, to

SCRFMT: CHANGE A SCREEN FORMAT

SCREEN FORMAT FILE NAME: EMPL.SCR

T: CHANGE TEXT

F: ADD A NEW FIELD

C: CHANGE A FIELD

D: DELETE A FIELD

A: CHANGE SCREEN FORMAT ATTRIBUTES

*X: EXIT

FUNCTION:

Screen format editor’s “change a format” menu

SCRFMT: SHOW A SCREEN FORMAT

SCREEN FORMAT FILE NAME: EMPL.SCR

R: FIELDS REVERSE VIDEO
D: DEFAULT VALUES

M: “MISSING’ VALUES

L: LOW VALUES

H: HIGH VALUES

C: FIRST LEGAL VALUES

K: MASKS
*X: EXIT

FUNCTION:

Screen format editor’s “show a format™” menu

minimize the size of the user buffer re-
quired for it.

The Bottom Line

VIDIO/11 and SCRNIO/11 are prov-
ing themselves in a wide variety of ap-
plication areas, from Berkeley to

Boston and France to the Persian Gulf.
They find themselves employed in
pharmaceutical laboratories, financial
institutions, government offices, and
manufacturing plants, running on
CRTs made by Hazeltine, GTC, H-P, DEC
(of course), and others.

SCRNIO/11 and VIDIO/11 are
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RSTS/E ON VAX

ROSS/V
(RSTS/E Operating System Simulator for VAX)

ROSS/V is a software package, written in
VAX-11 MACRO, which provides a RSTS/E
monitor environment for programs running in

PDP-11 compatibility mode on DEC's VAX-11.

ROSS/V supports:
B The BASIC-PLUS interactive environment.
B Concurrent use of multiple run-time systems.

B Update mode (multi-user read/write access to
shared files.)

B CCL (Concise Command Language) commands
B An extensive subset of RSTS/E monitor calls

ROSS/V runs under VMS and interfaces to pro-
grams and run-time systems at the RSTS/E
monitor call level. ROSS/V makes it possible for
DEC PDP-11 RSTS/E users to move many of
their applications directly to the VAX with little
or no modification and to continue program
development on the VAX in the uniquely hospit-
able RSTS/E environment. Most BASIC-PLUS
programs will run under an unmodified
BASIC-PLUS run-time system.

RSTS, PDP-11, VAX-11, and DEC are trademarks of Digital Equipment Corporation.

(Eastern U.S.)

Evans Griffiths & Hart, Inc.
55 Waltham Street
Lexington, Massachusetts 02173
(617) 861-0670

ROSS/V is available from:

(Central U.S.)

Interactive Information Systems, Inc.
10 Knollcrest Drive
Cincinnati, Ohio 45237
(513) 761-0132

(Western U.S.)
Online Data Processing, Inc.
N. 637 Hamilton
Spokane, Washington 99202
(509) 484-3400

available under

permanent license
from PSI. Both products cost $3,500
for the first CPU; VIDIO/11 by itself
costs $1,500. Additional CPUs can be
licensed at substantial discounts. OEM
licenses are available as well. Con-
sulting and application assistance are
also available from PSI on a per diem

SCRFMT: SCREEN FORMAT ATTRIBUTES

SCREEN FORMAT FILE NAME: EMPL.SCR
SCREEN FORMAT NAME (1)EMPL

FIRST LINE ON SCREEN (2)005 *1
LAST LINE ON SCREEN (3)022 *23

NUMBER OF FIELDS: 007
SCREEN FORMAT SIZE: 00408 BYTES

FIELD TO CHANGE OR <RTN>:

Screen format editor's “format attributes” form

basis.

Further information can be ob-
tained from PSI (Pennington Systems
Incorporated), 65 South Main Street,
Pennington, NJ 08534; phone: (609)

737-27727 cable address: PSIUSA.

(SCRFMT screen formats
COPYRIGHT 1981 by Pennington
Systems Incorporated reprinted by per-
mission.)
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L . R

; ACME WIDGET COMPANY ;
; EMPLOYEE DATA ENTRY ;

FIRST NAME (1) *(NONE) Report F.or
MIDDLE INITIAL (2) COmmerClal

LAST NAME (3)

®
STATUS (4) - *W E=EXECUTIVE, S=SALARIED, W =WAGE, worklng Group

V =VOLUNTEER

YEARS W/COMPANY (5) —- 0-50 on Mag Tape

AGE (6) —— 15-65

INSTRUCTIONS: <ESC> ON ANY FIELD EXCEPT FIRST STARTS RECORD OVER PrOblem Survey

<ESC> g":T':$ST FIELD MEANS DONE WITH By Ross Miller, Online Data Processing, Inc.
* MEANS DEFAULT VALUE

B

POSITION OF TEXT IN FORMAT: LINE,COL OR <RTN>: The following is a compilation of

the type of mag tape failures that were
reported in a recent tape survey we
Entering or changing a screen format's text conducted, together with user com-
ments regarding fixes or ways of
preventing problems. It was apparent
from the respondants comments that
if DEC would produce a manual on
FIELD TO CHANGE OR <RTN>: : (5)0 *0 FIXED(0)/VAR(1) LENGTH proper handling of tapes, selection of
F;?é-ﬂ)"&“ﬂgiz g;gg: : ig;g (1) mls\ngfx\Jg:\{‘g)()OW IONAL(1) tapes and handling and cleaning pro-
LINE OF FORMAT (3)004 ATTRIBUTE : (8)0 *0 NO-NUMBER(1) cedu.re.z o transpprt, Pt
COLUMN OF FORMAT (4)015 FLAGS : (9)0 *0 NO-ECHO(1) specifically for operators, it would be a
: (10)0 *0 NO-TERMINATOR(1) significant step toward solving mag

: (11)0 * 1 RT(0)/LEFT(1) JUSTIFIED tape problems.
: (12)1 * 1 NO-OVERRIDE(1)
: (13)0 *0 NO-REENTRY(1)

SCRFMT: FIELD ATTRIBUTES

LEGAL VALUES: Tape Transport Problems
U: UP A: ADD

D: DOWN X: EXIT A significant cause of problems
S e B resulted from a dirty capstan or im-
FILL CHARACTER (21)0 *s s< SPACE>, @< NULL> properly cleaned capston which causes
DEFAULT (22)01 . the tape to slip as it tries to start tape
MISSING (23)00 motion. This will show up as possibly
MASK (24)99 hundreds of errors on the tape when

LOW (25)01
HIGH (26)29

the tape drive encounters an error.
What actually happens is that when an
error is encountered, the tape
y ! . : transport will stop the tape, back the
Entering or changing a field's attributes tape up and try to write it again. If

there isn't good traction on the capstan

r as it reverses and goes forward, you
About the Author... Stephen F. Heffner has been an in- w will get creep in your positioning on the
dependent consultant since 1972 in the areas of distributed tape as well as a condition where the
processing, timesharing systems, data communications net- tape doesn't come up to speed fast
works, database management, minicomputer-based enough.
dedicated applications, and software conversion, among It should be pointed out that the
others. He established Pennington Systems Incorporated capstan on the DEC tape drives should
(PSI) in 1977 to provide software products and consulting be cleaned only with a clean, lint-free
services. He is the designer and implementer of both cloth and water. No other cleaning

e VIDIO/11 and SCRNIO/11. @J materials or solutions should be used

on the capstan.
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Tape Quality

There are four main areas of con-
cern regarding tape quality.

1. The type of mylar used, which is
the backing for the magnetic tape.
There are several different types
available and the quality varies con-
siderably.

2. The adhesive used to attach the ox-
ide coating to that mylar.

3. Testing and quality control in
manufacturing.

4. Clarification of whether the tape
you are buying is surplus tape or
seconds.

The quality of the tape will affect
you in the following ways:

The type of mylar, as well as the
adhesive used to attach the oxide to
the mylar, may cause problems on high
speed tape drives such as the new 125
inch per second tape drives. The prob-
lem is referred to as sticktion where
fast movement of the tape across the
heads will generate heat on the head
and when you stop the tape, the mylar
will actually melt and stick to the head
or other components.

Another problem you can ex-
perience with tapes is the shedding of
the oxide coating. This is due to poor
mylar or poor adhesive used in at-
taching the oxide to the mylar. As the
oxide sheds from the tape, it will con-
taminate the head and as you put
other tapes on the tape drive, it will
deposit that oxide on other tapes
which may not be shedding and will
contaminate an entire tape library.
This becomes critical with the higher
density and higher speed tape
transports.

On the issue of testing and quality
control, the simple statement that not
all tapes are created equal sums it up.
Be very careful to read the specifica-
tion for the tape and determine what
the tape manufacture means when he
says it is guaranteed. Guaranteed
against what and for how long.

The last issue we have en-
countered is surplus tapes or secondary
tapes. These tapes are generally not
high quality and will be sold as new
tapes. Frequently you have problems
with these tapes since they are an older

type of tape and are subject to shed-
ding oxide, being brittle, getting
creases in them easily and readily and
are frequently made using lower qual-
ity mylar or coatings which will create
sticktion problems as well as the shed-
ding problem.

Operator Damage

IBM has developed a fairly com-
plete operators guide on how to prop-
erly handle tapes. We have found,
however, that frequently DEC users
have not been exposed to proper han-
dling techniques and will unwittingly
damage tapes by squeezing the tapes
on the flanges. A tape that sticks out
instead of stacking neatly on rewinds
is called a “flyer."” If the tape is squoze
on the flanges, these “flyers” will be
crimped producing edge damage. As it
goes through the tape drive this
crimped edge will lift the tape off the
head temporarily as the tape passes
the crimped position. This will create
all sorts of problems for your machine.

Furthermore, you should be very
careful to have a dust and dirt free en-
vironment for the tape drive.
Operators should insure that their
hands are clean and that physical
touching of the tape is kept to a
minimum and should be restricted to
touching the leader section of the tape.
We are all familiar with diagrams that
show head clearance on a disk drive
between the surface of the disk and
the head and what contaminants will
do. At 1600 BPI or 6250 BPI densities,
you have a similar problem with con-
taminants, if the material lifts the tape
off the head even a tiny fraction, it will
cause total signal loss from the tape.
Many respondents to the survey in-
dicated they were cleaning the tape
drive after each tape was used. If there
is any question about shedding from a
tape you should definitely clean your
tape drive, thoroughly cleaning the
head and columns, after each tape is
used.

Software

The last and yet fairly significant
point is a definite need for improve-
ment in tape handling by the software.
Many people reported a high frustra-

tion level when processing several
tapes in a back-up set whether DEC or
the RMS back-up utility in which case,
after processing two or three tapes, a
tape error would cause an abort of the
operation and therefore, necessitate
starting from the beginning again.
Most respondants were business ap-
plication sites and were working with
large block transfers of 2,048 bytes
per block or larger. Many were work-
ing with multi-volume tape sets.

DEC Maintenance

The remainder of the problems
could be the result of a lack of informa-
tion to DEC field service people on what
a tape drive is, how to maintain it and
how to repair it properly. Several
respondents indicated that DEC had
spent days trying to repair their tape
drives with little or no success.

Summary

In summary, we feel that the
following could help correct most of
the problems. Improved documenta-
tion by DEC for their personnel in
maintaining the drives, documentation
for tape operators to familiarize
themselves with the peculiar problems
of tape processing, proper handling of
the tape and proper selection of tape to
be used on the tape transport. This is
not an endorsement of any particular
tape manufacturer, but we have found
that people have had the least prob-
lems with the Graham Epic 480 tapes
and the highest number of problems
with tapes manufactured by such com-
panies as Wabash, Memorex, and other
less noted tape manufacturers.
Reasonable acceptance was found by
people using 3M tapes and BASF tapes.

One final comment, there is a
definite need for improving the soft-
ware which is used to access the tape
drives.

This report has been prepared
from the survey conducted through
the VAX/VMS SIG Newsletter by:

Ross Miller
ONLINE DATA PROCESSING, INC.
N. 637 Hamilton
Spokane, Washington 99202
(509) 484-3400 &
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By Steven L. Edwards, Software Techniques

Welcome to “Tips & Techniques.” This column is dedi-
cated to the premise that the free exchange of knowledge
between users will benefit the entire user community.

Further, this column is dedicated to the premise that
RSTS is not an end point, but it is an excellent starting point
to build upon. We all know that one system can not be all
things to all people. The RSTS developers do a very good job,
but their efforts can not solve everyone's problems, ie., the
developers are currently required to maintain Basic-Plus
(read 16KW) compatibility. In future columns we will see
how this limits the performance of the CUSPs, and what to
do about it.

Correction!

In the last issue of the RSTS Professional, there was an
article about a mini Basic-Plus-2 debugger routine (DEB).
The routine located line numbers by searching through the
program section (PSECT) named $CODE. The routine located
the starting address and the length of SCODE by defining
two additional PSECTs named $CODD, and $CODF. These
new program sections had the default access code of read-
write (RW). Since that article was written, a patch to the
compiler has been released that changes S$CODE and
SPDATA to have the read-only attribute. Since TKB al-
locates memory for program sections alphabetically within
access code (RO or RW), $CODE is no longer allocated be-
tween $CODD and $CODF. If you change the access code of
$CODD and $CODF to be read-only, the routine will work as
described.

EDT Version 2

In this issue we will examine EDT version 2. EDT V2 is
an entirely new full screen editor with journaling and user
definable keys. EDT V2's relation to EDT V1 is purely casual.
EDT V1 was (yes WAS) difficult to learn and worse to use.
EDT V2 is the most incredible editor I've seen, and it is
available on all of DEC’'s major operating systems. If you are
using anything else, please stop, you are wasting your
valuable time. Using EDT V2 as a full screen editor
(change/keypad mode) will increase your productivity. |
never thought anything could replace TECO as my primary
editor, but EDT V2 won me over in a single afternoon. EDT
V2 lacks the conditional features of TECO, but it performs
better (speed-wise) on an 11/34 than TECO/VTEDIT on an
11/70! | recommend building the memory resident library
shared version if you have more than one user editing at a
time.

| strongly urge any serious RSTS/E user to read the EDT
manual that came with patch Kits “E” and “F."”

After | used EDT V2 for a while, | began to notice a few
minor irritations:

e EDT V2 leaves your VT100 in ANSI mode regardless of
it's initial setting.

e EDT V2 requires your terminal to be set to ‘NO ESC SEQ’
for the alternate keypad to be of any value.

e EDT V2 requires each user to have their own initializer
file in their account.

Soon these minor irritations exceeded my tolerance, so |
developed the patches below.

Each of these patches can ‘stand alone,’ ie. don't install
the first patch if you don't want your VT100 to always be
reset to VT52 mode.

If you have developed minor irritations of a software
nature, developed a useful tip or technique, or have a ques-
tion requiring an in-depth response, please drop me a line.

EDT V2 PROGRAM PATCHES
EDT FEATURE PATCH
JAM VT100 BACK TO VT52 MODE UPON EXIT.

COPYRIGHT (C) 1981 SOFTWARE TECHNIQUES, INC., LOS ALAMITOS, CA
MAC EDTV52.PAT=EDTV52.COR

LBR IOMOD.OLD=ED2LIB/EX:IOMOD

PAT IOMOD.NEW=IOMOD.OLD/CS:176443,EDTV52.PAT/CS:21276

LBR ED2LIB/RP=IOMOD.NEW

TKB @ED2???

.TITLE IOMOD
.IDENT /SOFTEC/

.PSECT IOCOD

; START OF PSECT.

; CLEAR XRB.

; CLEAR FIRQB.

; ADD SOME NEW CODE.

$$SLOC
I0.CXR
I0.CFR

$SSLOC+742
$$SLOC+766
$SSLOC+3360

CALL 10.CFR ; CLEAR FIRQB.

MOV #405,R0 ;i POINT TO FIRQB+FQFUN.
MOVB #20, (RO) + ; UU.TRM.

MOV $#-1, (RO) ; FOR OUR TERMINAL.

EMT 66 ; ~UUO HOOK.

CMPB @#414,#377 ; FIRQB+FQNAM1+2.
BNE 108 ; XON?, NOPE.
; WE ASSUME THAT ANY TERMINAL
WITH XON SET IS A VT100.

CALL I1I0.CXR ; CLEAR XRB.

MOV #442,R0 ; POINT TO XRB.
MOV #LEN, (RO) ; LENGTH OF TEXT.
MOV (RO)+, (RO) + H 3 B g
MOV #TXT, (RO) ; ADDRESS OF TEXT.
EMT 4 ;7 «WRITE

108: CALL I0.CFR ; CLEAR FIRQB.
EMT 50 i <RTS

ESC = 155. ; ESCAPE.
.ENABL LC

; SET VT52 MODE.

TXT: .BYTE E8Cs il 2% 24 V1
LEN pE «=TXT
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EDT V2 PROGRAM PATCHES

EDT FEATURE PATCH

SET 'NO ESC SEQ' UPON ENTRY.
COPYRIGHT (C) 1981 SOFTWARE TECHNIQUES, INC., LOS ALAMITOS, CA
3 MAC EDTNES.PAT=EDTNES.COR
: LBR IOINIT.OLD=ED2LIB/EX:IOINIT
> PAT I0I T. =IOINIT.OLD/CS:46475,EDTNES.PAT/CS:15150
7 LBR ED2LIB/RP=IOINIT.NEW
; TKB QED2?22?
+TITLE IOINIT
.IDENT /SOFTEC/
«PSECT IOINIT
=.4+76
CALL EDTNES ; CLEAR ESC SEQ.
NOP
NOP
.PSECT EDTNES
EDI'NES: MOVB #377 ,@4#407 ; OUR TERMINAL.
MOVB #200,04431 ; NO ESC SEQ.
EMT 66 ; ~UUO HOOK.
RETURN
.END
EDT V2 PROGRAM PATCHES
CHANGE DEFAULT INITIALIZER FILENAME TO 'LB:INI.EDT'

EDT FEATURE PATCH
COPYRIGHT (C) 1981 SOFTWARE TECHNIQUES, INC., LOS

=DTDAT=ED2LIB/EX : EDTDAT

LBR

1
!
1
1
!
!
|
1
|
! RUN SONLPAT
1

!

1

!

(WITH APPOLOGIES FOR USING ONLPAT TO PATCH A '.OBJ')
LBR ED2LIB/RP=EDTDAT
TKB @ED222?
1
File to patch? EDTDAT.OBJ
Base address? 1462
Offset address? 0
Base Offset 01d New?
001462 000000 042105 ? "LB
001462 000002 044524 2 ":I
001462 000004 044516 2 "NI
001462 000006 020006 ? °C (UPARROW/C TO EXIT) '

The Analyst

European Hand-Crafted Carving

\ Here's the ideal gift for the
“programmer who has
everything”. Into each

figure goes an assortment
of exotic tropical woods,
such as Jacaranda, Pau-
Violeta, Palisander, Teak,
Sandlewood, Ironwood,
Zebrawood, Rosewood,
and others, each used to
create irresistible charm
and humor. Stands
approximately 12 inches
tall.

Other professions available
send for catalog today!

N.S.D. SALES
70 Jamesway
Southampton,
Pa 18966

$39.95

ADD $4.00
SHIPPING&HANDLING

Pa. Residents add 6% sales tax
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R
a Routine from Rick

Dear Carl & Dave — Maybe you can use this routine in

your next issue. It's a great magazine — keep up the

good work. — Rick Powell

Software Performance Research

8090 Steeple Chase Ct., Springfield, VA 22153

252525252

CRE TEST.CMD

use an editor to create TEST.CMD
with the command ATPK TEST.CMD

*I

ATPK TEST.CMD
*EX

Ready

ATPK TEST.CMD
1 Ready =
ATPK TEST.CMD
Ready

g ATPK TEST.CMD

7 Ready

ATPK TEST.CMD
Ready

ATPK TEST.CMD
Ready

ATPK TEST.CMD
Ready

ATPK TEST.CMD
Ready

ATPK TEST.CMD
Ready

ATPK TEST.CMD
Ready

ATPK TEST.CMD |

?No PK's available - please try again later
?Command file aborted

?No PK's available - please try again later
?Command file aborted

} then type ATPK TEST.CMD

count the number of times it nests
> to see how many psuedo-keyboards
are available.

25252525252525¢

[T T T T T T T T T T T TATATATATATATAT

Ready
Ready
Ready
Ready
Ready
Ready
Ready
Ready
) Ready

] Ready [Thanks, Rick.]

4

252525¢525252525252525¢2

T T T T T TaTaTwe T T

O0OC



PDP Il USERS

WANT AN ALTERNATIVE ?
YOU CAN HAVE ONE

with computer

from

maintenance

TYMOHARE

* Maintenance Provided on PDPIl Systems
* Mixed Vendor Systems Is Our Specialty

e Servicing Most Major U.S. Cities

Don’t wait until your system is down again.

For more information write or call now!

Return to: Tymshare Inc. ¢ 1513 E. Del Amo Blvd. ¢ Carson, CA 90746 or call 213-638-0574

[J | WOULD LIKE TO BE CONTACTED
BY TYMSHARE TO DISCUSS MY

——

QUANITY EQUIPMENTTYPE QUANTITY I

YOUR NAME R iy MAINTENANCE NEEDS IN MORE MY PRESENT CONTRACT EXPIRES _
DETAIL
YOURTITLE [ | WOULD LIKE A PRICE QUOTE ON :
THE COST TO MAINTAIN MY Al Gpe
COMPANY NAME 1= COMPUTER SYSTEM
TYPE OF MAINTENANCE COVERAGE e
ADDRESS =0s L B YOU DESIRE (CHECK ONE)

[J 8amto s pm Monday through Friday
] 8amto 8 pm Monday through Friday
D 24 hour Monday through Friday

[ 24 hour, 7 days per week

R PSS [
|

[

[

Q Per Call Only
| PHONE NO. 3 - | Other — Please indicate below
R RS SN (SSRGS ISR ST T S ST L s S ST AR e
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Getting The Most Out Of CSPCOM

By Kevin Paul Herbert
Copyright (c) 1981 by Software Techniques, Inc., 5242 Katella Ave., Suite #101, Los Alamitos, CA 90720

The release of Version 7.0 of RSTS added many new
features. Among these features are CSPCOM, the Cusp Com-
piler, and resident libraries. CSPCOM is used to compile the
CUSPs (Commonly Used System Programs) to run under the
RSX run-time system. DECs intended purpose was to allow
users of DIBOL and COBOL to use RSX as their default run-
time system and never need Basic-Plus, the language most
CUSPs are written in.

CSPCOM is a scaled-down version of Basic-Plus 2. It con-
tains most of the functionality of B+ 2, but is only sup-
ported for use in the compilation of CUSPs. Programs com-
piled under CSPCOM tend to be larger than their Basic-Plus
counterparts, since under Basic-Plus, programs have a very
large run-time system for support (a typical Basic-Plus run-
time system is from 13K to 16K, depending on whether it is
built with various optional features and whether the system
has a floating point processor) but under RSX all the support
code needs to be linked in with the program itself.

The resident library feature of RSTS/E allows regions of
code (libraries) to be shared among several users at once.
Any number of users may use a library at one time, and only
one copy of the library will occupy physical memory.

Using resident libraries, it is possible to overcome the
problem of CSPCOM CUSPs being larger than their Basic-
Plus counterparts. | have included a command file to build a
CSPCOM resident library, which occupies 8K of physical
memory. Using CSPCOM and the CSPCOM resident library
yields CUSPs the same size or smaller (typical savings of 1K
per CUSP) as their Basic-Plus counterparts, which run con-
siderably faster.

Users of DIBOL and COBOL can make use of the
CSPCOM library to save memory. The addition of an 8K resi-
dent library is easily balanced by the reduction in CUSP size
(typically 3K to 4K per CUSP). Since DIBOL and COBOL users
already have compiled their CUSPs under RSX, there will be
no speed increase, but there will be memory savings.

Users of Basic-Plus can reduce their overall memory
usage by using the CSPCOM resident library. Since CUSPs
are an average of 1K smaller under RSX with the CSPCOM
library, and most systems have 8 CUSPs running at one time
(take a look at your detached jobs!) the addition of the
CSPCOM library will certainly not hurt. Combined with the
speed increase as a result of running true compiled pro-
grams, most systems will realize an overall speed increase (a
speed increase is especially noticable in the spooling
package).

In addition to the creation of the CSPCOM resident
library, it is possible to declare some heavily-used CUSPs as
sharable tasks. These sharable tasks use both the CSPCOM
resident library and a special resident library created just for
one specific CUSP. Systems using two copies of any of the
DEC spoolers (BATRUN, SPLRUN, etc.) can reduce their

memory usage tremendously (if you use more than one
spooler at once, you can save an average of 10K per addi-
tional spooler), which easily makes up for the addition of
any features needed to use CSPCOM.

| have written patches to the BUILD program to sup-
port building CUSPs against the CSPCOM resident library. In
addition, BUILD also will handle the creation of multi-user
CUSPs. The patch to the CSPCOM program causes the com-
piler to indicate that the code generated is read-only
(CSPCOM, like Basic-Plus 2, generates read-only code, but a
bug in the compiler flags the code as read/write). The pro-
gram FIXBP2.B2S (which may be compiled with CSPCOM) is
used to correct the attributes of the CSPCOM library to in-
dicate that the modules in the library are also read-only. In
addition, FIXBP2 has a switch (/RW) which will change the
.PSECT attributes back to the original read-write (this
should be used if it becomes necessary to install patches to
CSPCOM.OLB since the patches released by DEC assume that
the library is read-write.)

The following procedure should be used to install the
patches. This procedure assumes the following things:

1. Resident library support was included in your
monitor.

2. RSX emulation was included in your monitor.

3. You have built RMS-11 (used by FIXBP2).

4. Seq 11.16.001 for MAKSIL (creating multi-user
tasks) has been installed. This is only necessary if
you wish to use the new multi-user feature of
BUILD.

5. You have installed the RSX run-time system.

If you do not have any of these features, please include
them before attempting to use these patches.

Step 1. Patch CSPCOM to create read-only code:
FUN SONLPAT
Command file name? FIXCSP

File to patch? $CSPCOM.TSK iThe rest is automatic

« patch will be installed ..
Command file name? "Z ;Control/Z to exit
Step 2. Compile the FIXBP2 program

RUN $CSPCOM
CSP>FIXBP2/0BJ=FIXBP2,.B2S
CSP>"Z ;Control/2Z to exit
Step 3. Task build the FIXBP2 program

RUN $TKB
TKB>QFIXBP2

Step 4. Extract the CSPCOM object library
RUN SLBR

LBE>CSPCOM=LD : CSPCOM/EX:22222?

LBR>"2 ;Control/Z to exit

Step 5. Fix the CSPCOM object library
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I FIXBP2
at is the name of the .0OBJ file holding the
SPCOM

RU
Wh
I

library?

Step 6. Save the old CSPCOM library in case something

happens

RUN S$PIP
*LB :CSPCOM.OLD=LB:CSPCOM.OLB/RE
~Z

*

;Control/2z to
Step 7. Create a new CSPCOM library.

RUN SLBR
LBR>LB:CSPCOM/CR:165.:1152.:256.
LBR>LB : CSPCOM=CSPCOM

LER>"2Z ;Control/Z to

Step 8. Patch the BUILD program

RUN S$CPATCH

CPATCH V7.0-07 RSTS V7.0-07 SOFTEC Dev 11/70
File tc patch - BUILD.BAS=BUILD.BAS
#CSPBLD/CS:28071

$°2 ;Control/Z to
File to patch - "2 ;Control/2 to

Step 9. Compile the BUILD program

RUN $CSPCOM
CSP>BUILD/OBJ=BUILD
CSP>"2 ;Control/z to
Step 10. Task-build the BUILD program

RUN S$TKB
TKB>BUILD=BUILD,LB:CSPCOM/LB
TKB>/

ENTER OPTIONS:

TKB>UNITS=12
TKB>ASG=SY:5:6:7:8:9:10:11:12
TKB>EXTTSK=512

TKB>//

exit

exit

exit
exit

exit

Step 11. Replace the BUILD program on your library account

RUN SPIP
*SBUILD.TSK=BUILD.TSK
*SBUILD.BAC/DE : NOWARNING
*z ;Control/Z to

exit
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Step 12. Task-build the CSPCOM library

RUN $TKB
TKB>@CSPLIB

Step 13. Convert the task builder's output to a resident
library

RUN SMAKSIL

MAKSIL V7.0-07+/MU PATCH
Resident Library name? CSPCOM
Task-built Resident Library input file <CSPCOM.TSK>?
Include symbol table (Yes/No) <Yes>?

Symbol table input file <CSPCOM.STB>?

Resident Library output file <CSPCOM,LIB>?

CSPCOM built in 8 K-words, 516 symbols in the directory
CSPCOM.TSK renamed to CSPCOM.TSK<40>

RSTS V7.0-07 SOFTEC Dev 11/70

At this point, you have completed the patch and in-
stallation procedure. The files CSPCOM.TSK and
CSPCOM.STB should be placed in an important account
other than [1,2]. | recommend the use of account LB: for this
purpose. The file CSPCOM.LIB should be placed in account
[0,1]. After the files are placed in the appropriate accounts,
use UTILTY to add the resident library and modify your
start-up procedure to add the library automatically.

If you want to create any multi-user tasks, it will be
necessary to use your preferred editor (Steve would rather
have me say EDT) to modify the BUILD command files. The
procedure involves locating the command lines to build a
program, and appending the /MU switch to the COMPILE
command. For example:

SBREAK

$DOPAT @ ~PATLOC:PA1023.CMD

OLD ~INPUT:SYSTAT.BAS

COMPILE ~SYSTEM:SYSTAT < 232> /MU

What Can One Coupon Get For You?

A Free Resume Kit...
From the Only Employment Service with Twin Inhouse PDP
11/70 RSTS systems.
An Invaluable Aid In Your Job Changing Process

The Kit presents in an uncomplicated format what we’ve learned in over 15 years of employment service to
the computer industry. Fill out the coupon and return it to us. We’ll send you our free Resume Kit.

Applications

Home Address

Degree

Yr. Grad.

No. Yrs. Experience

City State Zip Current Employer
Home Phone Business Phone Job Title
Hardware Languages

@
l Name

We have many exclusive Data Processing positions available — locally and nationwide.

SCiellti‘k: Plawlmm, IﬂC. Employment Service

P.O. Box 19949 Houston, Texas 77224 (713) 496-6100

L-----------------------------------
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After you have made all the desired changes to the com-
mand files, run the BUILD program to build the new library. [1,4] CSPLIB.CMD
When BUILD requests the Run-Time System to use, respond ; This file builds a resident

with ‘RSX." BUILD will then ask about using CSPCOM. Answer l ibrary tailored for the CUSPS
‘Yes.' BUILD will then ask if you want to use the cusp RESLIB, CSPCOM/-HD,CSPCOM,CSPCOM=
and where it is located. After answering these questions, LB:CSPCOM/LB: $BBTKS
BUILD will act as described in The System Generation Manual. LB:CSPCOM/LB: $SBFPER

After the BUILD is complete, users of Basic-Plus should LB:CSPCOM/LB: $SBINIT
delete all the old .BAC files on the library. Itis not necessary for LB:CSPCOM/LB: $BTDID
current CSPCOM users (Dibol and Cobol) to delete anything. LB:CSPCOM/LB : SBXTRA
LB:CSPCOM/LB: SCHANG
LB:CSPCOM/LB: SCNTRL
LB:CSPCOM/LB: SECONV

(1,4] FIXBP2.B2S

li gggGng: g;ﬁg%S&THE .PSECT BP20TS TO BE READ-ONLY & LB : CSPCOM/LB : $ERROR
o LIS B
| 827 UP THE ERROR A & LB:CSPCOM/LB: SFADDM
oo iy st o o s o e gion e o+ || LB CEROOM/LB S SEOHE
e i : :
;HEI:; Rw‘O;J$=LEFT(OBJS,RH\—1\)+RIGHT(OBJ$,RW\*3\) & LB : CSPCOM/LB : $FDIV
| SR o P S Ok A e Y oy e LB : CSPCOM/LB : $FMOV
| SPECIFIED. IF IT WAS, EXTRACT IT FOR LATER PROCESSING. & LB : CSPCOM/LB: $FMUL
1005 OPEN OBJ:A;OSB‘ggi’ETSAS FILE 1%, ORGANIZATION SEQUENTIAL VARIABLE, & LB : CSPCOM/LB: $FTIME
o SR LB:CSPCOM/LB: $FUNC1
Q gg:ﬁ‘):leégU;; :REC%(D‘) AND 2558) <> 1% OR RECOUNT<10% & LB:CSPCOM/LB: $Fuch
Y B RN e rsens| (LD AEESCOM R R RRD
L sy e s Lt CON/ LR S IE
\ RECh (WORDS +24) <RECK (WORDY +23) AND 178 TF R4S & LB:CSPCOM/LB: $ICFLD
i ?1§§K;=;1;ESORD. GET ANOTHER ONE IF IT ISN'T POSSIBLY GOING TO CONTAIN & LB : CSPCOM/LB : $ICFNS
| reey FLAC Mo FALSE. ROAD THROUGH ALL THE ENTRIES, LOOKING PO & LB:CSPCOM/LB: $SICFSS
T N er AETRLBUTES. CHANGE THAT RO TO AW IP WE ARE UNPATCHING & LB:CSPCOM/LB: SICINI
! THE OTS. FLAG THIS RECORD AS DIRTY. & . CSPCOM/LB . $ICRCL
R i LB Catclu/En. Sr HED
P ?O?.OOO:’O%‘gRET'HE REST OF THE ENTRIES IN THIS RECORD. WRITE IT BACK & . p
! TO DISK IF DIRTY. GET ANOTHER RECORD & LB . CSPCOM/LB: $ICRFG
19000 1 ERROR TRAP & LB:CSPCOM/LB: $SICROP
19011 IF ERR=LIS & LB:CSPCOM/LB: SICRPT
) HANDLE EOF ERRORS & LB: CSPCOM/LB : $ICULT
19999 ON ERROR GOTO 0 LB:CSPCOM/LB: SICWRT

! ALL OTHER ERRORS ARE FATAL AND UNEXPECTED &

LB:CSPCOM/LB: $IECHN
LB:CSPCOM/LB: SIEMSC
LB:CSPCOM/LB: $IESYS
LB:CSPCOM/LB: $SIEULT

32767 END &

[1,4] FIXBP2.0ODL

.ROOT BASIC2-RMSROT-USER, RMSALL LB:CSPCOM/LB: SIVOPN
LIBR:  (FCTR  LBICSPCOM/LD LB:CSPCOM/LB: $IVVIR
i Bt Recs ol LB:CSPCON/LB: STADDS
BP2R11: .FCTR  LB:CSPCOM/LB:$IMALL:SIMFSS: . .
il RCR  CRICERCON/IR: SO, HACES! e meneas L e
i il e e e LB:CSPCOM/LB: $JCON1
glr:g?g;;li;cm LB:CSPCOM/LB: SISSCR LB : CSPCOM/LB : $JCONV

< BB LB:CSPCOM/LB: $JDIVS

LB:CSPCOM/LB: SJMOVS
LB:CSPCOM/LB: $STMUL

[1,4] FIXBP2.CMD LB : CSPCOM/LB : STNCR
LB:CSPCOM/LB: SINEXT
SY:FIXBP2=SY:FIXBP2/MP LB:CSPCOM/LB: $SJSUBS
UNITS = 12 LB:CSPCOM/LB: SJXII
ASG = SY:5:6:7:8:9:10:11:12 LB:CSPCOM/LB: SLOADS
EXTTSK= 952 LB:CSPCOM/LB: SNEGAT
// LB :CSPCOM/LB: $SSFLT

LB:CSPCOM/LB: $SSINT




MENU is an applications
development aid that
provides the DEC RSTS
software developer with a
powerful process control
device.

MENU easily generates
menus that guide the appli-
cation user into selected
programs based on his
security level.

MENU supplements RSTS
security by allowing multi-
level access capabilities

© Copyright NCCS

DEC and RSTS are registered trade-
marks of Digital Equipment Corporation.

THE MISSING LINK.

within an individual account.
Separate project-level
control minimizes System
Manager interaction for
system level security.

MENU is driven by simple
text files which determine
extent of program control,
type and level of security,
screen displays, and presen-
tation of on-line ‘/HELP’
information.

MENU provides a separate
Run Time System to prevent
unauthorized access to RSTS
‘ready state’ resources.

 CIRCLE 38 ON READER CARD

MENU installs in minutes and
requires no software
modifications.

MENU provides a common
interface for all your users
and application needs.

For information on MENU,
please give us a call. We
would be delighted to show
you the missing link.

ClS
=

North County

Computer Services, Inc.
2235 Meyers Ave.
Escondido, California 92025
(714) 745-6006, Telex: 182773
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LB:CSPCOM/LB: $SSVIR
LB:CSPCOM/LB: $SSTCFS
LB :CSPCOM/LB : SSTCMP
LB:CSPCOM/LB: $STCOS
LB:CSPCOM/LB: $STCVT
LB:CSPCOM/LB: $STFN1
LB:CSPCOM/LB: $STFNS
LB:CSPCOM/LB: $STGTA
LB:CSPCOM/LB: $STLSS
LB:CSPCOM/LB : $STMOS
LB:CSPCOM/LB: $STMSC
LB :CSPCOM/LB : $STNMF
LB:CSPCOM/LB: $STPDB
LB:CSPCOM/LB: $STVLF
LB:CSPCOM/LB : $SSTXCM
LB:CSPCOM/LB: STESTS
LB:CSPCOM/LB : $TIME
LB:CSPCOM/LB : RQLCB
LB :CSPCOM/LB : SAVRG
?B:CSPCOM/LB
STACK=0
PAR=CSPCOM:140000:40000

//
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000572 000000 002650 ? 2640
0005/2 000002 000002 2
Offset address? 10

Base Offset 01d New?
000572 000010 002754 2 2744
000572 000012 000200 2 “Z
Offset address? "Z
Base address? "2
File to patch? "Z

[1,4] FIXCSP.CMD
! Correct SCODE and S$PDATA

attributes in CSPCOM.TSK

File to patch?

Base address? 551:440

Offset address? 0

Base Offset 01d New?
000440 000000 002750 ? 2740
000440 000002 000000 2 "%
Offset address? 10

Base Offset 01d New?
000440 000010 002750 2 2740
000440 000012 000002 2 "z
Offset address? 20

Base Offset 01d New?
000440 000020 002750 2?2 2740
000440 000022 000000 2 “Z

Offset address? "2
Base address? 551:654
Oftrset address? 0

Base Offset 01d N
000654 000000 002650 2
000654 000002 002650 2
000654 000004 002650 2
000654 000006 002450 ? 2460
000654 000010 002650 2
000654 000012 002650 2
000654 000014 002650 2
000654 000016 000001 2
Offset address? "2

Base address? 551:572

Offset address? 0

Base Offset 01d New?

*H/21/V<cr>

2!<tab><tab>PROGRAM<tab><tab>: BUILD.BAS<cr>
*H/2250<tab>/V<cr>

2250<tab>! &<cr>

*7Av<cr>

<tab><tab>GOTO 2250 UNLESS KBM$ &<cr>

*I<cr>

<tab><tab>PRINT NOLIBS IF RESLIB% AND RESLIBS$=NL$ &<cr>
<tab>\<tab>GOTO 2250 IF (KBM%=0%) OR (RESLIB% AND RESLIB$=NLS) &<cr>
<esc>*Kv<cr>

<tab>\<tab>PRINT RTSD$ UNLESS RTS.TYP% &<cr>

*G/KBM% AND RTS.TYP%/V<cr>

<tab><tab><tab>IF KBM% AND RTS.TYP% THEN &<cr>

*I/ AND (RESLIB%=(RESLIBS$=NL$))/V<cr>

<tab><tab><tab>IF KBM% AND RTS.TYP$ AND (RESLIB%=(RESLIB$=NL$)) THEN &<cr>
*H/2280<tab>/V<cr>

2280<tab>PRINT RTSD$ IF KBM$% &<cr>

*I<ecr>

<tab><tab>PRINT NOLIB$ IF RESLIB% AND RESLIB$=NL$ &<cr>
<tab>\<tab><tab><esc>*vV<cr>

<tab>\<tab><tab>PRINT RTSDS$ IF KBM% &<cr>

&<cr>

&<cr>

*H/10000<tab>/V<cr>
10000<tab>! &<cr>
*33AV<cr>
\ RTSD$="Run-Time System must have a default extension of '.BAC' or '.TSK'"
*I<cr>
<tab>\ URESS$="Use the CUSP resident library" &<cr>
<tab LNAMS="Resident library name" &<cr>
<tab>\ NOLIB$="Resident library can not be used" &<cr>
<esc>*V<cr>
\ RTSD$="Run-Time System must have a default extension of '.BAC' or '.TSK'"
*H/15860<tab>/V<cr
15860<tab>! &<cr>
*G/TKB%<>0%/AV<cr>
<tab>\ S$=CSP$ UNLESS FNCSPCOM%(S$) <tab>IF CSP% &<cr>
YI<er>
<tab>\ MU%=0% &<cr
<tab>\ MU%=INSTR(1%,S$,"/MU") IF FNR%("COMPILE",-3%) &<cr>
tab>\ P%=0% &<cr>
<tab>\ S$=LEFT(S$,MU%-1%) +RIGHT(S$,MU%+3%) IF MU% &<cr>
tab>\ MU%=MU%<>0% &<cr>
<tab>\ TKB%=TKB% OR MU% &<cr
<escr*Vicr>
<tab>\ S$=CSP$ UNLESS FNCSPCOM%(S$) <tab>IF CSP% &<cr>
*H/15900<tab>/V<cr
15900<tab>! &<cr
*39Av<cr>
<tab>\<tab>PRINT #12%,CVT$$ (FNFLMRGS(T0S,".TSK",7%)+"/FP="4T0$+","+ &<cr>
*3J17C/T1$=/G/FP/11C/"/V<cr
<tab>\<tab>T1$=FNFLMRGS (T0$,".TSK",7%)+"/FP" &<cr>
*AvV<cr>
<tab><tab><tab>LBS$+LIB$+".OLB/LB",2%) +CRLF$+"/" &<cr>
rIcerd
<tab>\<tab>T1$=T1$+"/MU" IF MU% &<cr>
<tab>\<tab>T1$=T1$+"="+T0S+", "+<esc>*3DV<cr>
<tab>\<tab>T1$=T1$+"="+T0S$+","+LBS+LIBS+" . OLB/LB",2%) +CRLF$+"/" &<cr>
*2G/"/1<cr>
s<cr
<tab>\<tab>PRINT #12%,CVT$$(T1l$<esc>*Vicr
tab>\<tab>PRINT #12%,C (T1$,2%) +CRLFS+"/" &<cr
*3AV<cr
<tab>\<tab>PRINT #12%,"UNITS=12";CRLF$; &<cr
*I<cr
tab®\<tab>PRINT #12%,"RESLIB=";RESLIBS;"/RO" IF RESLIB% AND (TKB%=MU%) &<cr>
<esc>*V<cr>
tab>\<tab>PRINT #12%,"UNITS=12";CRLF$; &<cr>
*6AV<cr>
<tab>\<tab>PRINT #12%,RPIP$;CRLFS$; &<cr>
*I<er>
<tab>\<tab>IF MU% &<cr>
<tab>THEN<tab>PRINT #12%,"RUN ";RUNLIBS;"MAKSIL";CRLF$; &<cr>
<tab><tab><tab>FNFLMRGS (T0$,NL$,4%) ;CRLF$; &<cr>
<tab><tab><tab>CRLF$; &<cr
<tab><tab><tab>"No";CRLF$; &<cr
<tab><tab><tab>CRLFS$; &<c
<tab><tab><tab>RPIP$;CRLF$; &<cr
<tab><tab><tab>T2$;"/D CRLF &<cr>
tab><tab><tab>FNFLMRG$ ("<124>",T2$,16%); &<cr
tab><tab><tab>"=";FNFLMRGS (T0S$,".SIL",7%) ; "/RE";;CRLF$; &<cr
<tab><tab>< &<cr>
tab>! IF THE /MU SWITCH WAS PRESENT, RUN MAKSIL FOR THE USER AND &<cr>
<tab>! CONVERT THE TASK TO A .LIB AND .SIL. &<cr
<tab>ELSE<tab><tab><esc>*3DVdcr
<tab>ELSE<tab><tab>PRINT #12% ,RPIPS$;CRLFS$; &<cr>
*H/16940<tab>/V<icr
16940<tab>RTS.EXT$=RADS (PEEK (RTS,LNK%+6%)) &<cr>
*20AV<Cr>
<tab>&<cr>
*1lcr>
<tab>\<tab><tab>IF CSP% &<cr
tab><tab><tab>THEN<tab>RESLIB%=ASCII (CVTSS$ (FNF$ (URESS,"Yes",8192%,NLS$) &<cr
tab><tab><tab><tab><tab>,-1%)) =89% &<cr>
<tab><tab><tab>\<tab>IF RESLIB% &<cr>
tab><tab>¢ ,"LB:CSPCOM",28% ,NL$) &<cr
tab><tab>< ".TSK",16397% )=NL$ &<cr>
tab><tab>< ".STB",16397% ,NL$)=NL$ &<cr>
tab><tab>< <cr
tab><tab>< >< b>\<tab>RTS.T % <esc>*DV<cr
<tab><tab><tab><tab><tab tab>RTS.TYP%=0% &<cr
*BAV<icr
tab><tab>! CSP$ -1% IF WANT TO USE CSPCOM ELSE 0 &<cr
*AvV<cr>
<cr
*Iidcr
<tab><tab>! IF WE WANT TO USE CSPCOM, ASK ABOUT THE CUSP RESLIB. &<cr>
tab><tab>! IF WE WANT THE CU RESLIB, GET THE NAME AND LOOK UP THE &<cr>
«<tab><tab>! .TSK AND .STB FILES FOR THE RESLIB. IF EITHER AREN'T &<cr>
tab><tab>! FOUND, CLEAR THE RESLIB NAME AND SET THE RTS TO BE NOT FOUND. &<cr>
tak tab>! THIS WILL BE CHECKED LATER. &<cr
esc>*Vdcr
7
EX<cr
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OPTIMIZE
vour RSTS/E disks
with DSKBLD.

FILING PROBLEMS YOU MAY BE

PUTTING UP WITH.

® Fragmented UFD's ® Excessive arm movement.

® Poor file clustersizes. @ Excessive FIP overhead.

® Scattered files. ® Disk bound response problems.
DSKBLD HAS THE SOLUTIONS.

® Contiguous UFD's. ® Minimized FIP overhead.

® Organized files. ® Reduced arm movement.

@ Optimum clustersizes. ® Lower disk access overheads.

Overtime for disk management is greatly reduced
or eliminated. Disks get rebuilt more often because
it’s painless.

DSKBLD is an [ Locates tiles adjacent to
e:_ctremel_y fﬂSt_f!STS/E owner's UFD.
disk-to-disk utility O Optimizes file clustersizes.
which:

O Saves accounting data.

0S ts mixed disk types.
upports mixed disk typ O Is easy to use and fully

OUntangles directory links.

C : UED' documented.
[Creates contiguous s to O Provides logging and
A T statistics.

O Creates accounts in sorted O 1s inexpensive

order.
INTRODUCTORY PRICE $500.
‘RSTS/E is a registered trademark of
Digital Equipment Corporation.
A 0 Send me more information on the DSKBLD
HOME OFFICE CONTACT: | RSTS/E Disk.
LML s
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I WA - Lke Uritont Biiiing Hame
Seattle, Washington 98109 | Title _ SNy Nl B
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Eﬂaﬂnan 3498 5. W. Barbur Blvd | City
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| Telephone

{Area) (Number) (Ext.)

CIRCLE 39 ON READER CARD

page 69




page 70

September 1981

RSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSION ALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSION ALRSTSPROFESSIONALRSTSPROFESSIONALRSTSPROFESSIONALRSTSP

OPERATIONAL SYSTEM STATUS

Gary W. Miller, System Software Manager, Garden Way Manufacturing

This paper describes a system status program that is used by our operational staff. This program seems
to give all the information needed about the system without the problems encountered using the
VT50PY or some other similar program. This program is ‘'not’ system or terminal independent. Due to
the massive number of PEEK's and other system table references, any changes by DEC to RSTS/E's in-
ternal structure could make this program useless. Even with these restrictions, | feel that a program like
this could be helpful to anyone managing a RSTS/E system.

Before | get down to the bells and whistles of the pro-
gram | think a little history would be appropriate. The idea
for this program came from my exposure to an ‘IBM’ de-
votee who said RSTS/E could not be a very good system if it
didn't allow you to monitor the system and use the terminal
at the same time. Well, whenever | hear someone say that
some hog of an ‘IBM' system is better than my RSTS/E
system, | see red! So, to prove that anything he could do |
could do better, | sat down one evening and started to code.
As the work progressed | was very surprised at the informa-
tion | could pull out of the system and then display.
Truthfully, | was afraid that | had bitten off more than |
could chew, but to fail in a test against IBM' was unac-
ceptable. The first test version was ready in about two days,
and after some minor adjustments the program was work-
ing. After that, the changes that have been made have only
added functionality and have not changed the original pro-
gram design. | hope that this paper will inspire some
thought amongst the RSTS/E community as to what kind
of management utilties could be available and maybe
someone would be willing to approach DEC to pass along
those ideas.

The functional description of the program is somewhat
vague since the display is very full, but | will make an at-
tempt. The program’'s name is GSYS and is written in BASIC-
PLUS for use on RSTS/E version 7 with a monitor configured
for large files. When running on the system the program is
13K words and ties up two job slots. The terminal connected
to the program must be a VT100 with an advanced video
option installed. The set-up should have the AUTO XON bit
turned on to allow the program to turn off the keyboard
during a display. When the program starts out it assumes
that the VT100 is set up as a VT52, part of the initialization
changes the set-up to be ANSI and sets the width to 132. At
termination the terminal’s set-up is restored to the original
values. At this writing a further enhancement has been
added to allow an abbreviation library using the key-pad
mode of the terminal.

For each job on the system, the job's PPN, job status,
job name and keyboard number is displayed on the screen.
For a detached job 'DET' is displayed in place of the key-

board number and for a job running on a PK the controling
job’s job number is displayed with a ‘J’ preceeding it in place
of the keyboard number. Should a detached job go into
hibernation, then the entire job area on the screen will flash
to draw attention to the problem.

For each disk drive on the system, the pack ID, number
of opened files, and free space is displayed. Should the
number of errors on a drive exceed ten, then the open files
count will flash to point out the situation. If the number of
free blocks on a disk drop below 11,000 then the free space
number will flash.

To point out a problem that most large RSTS/E users
have, the small buffer count is displayed on the screen, and
if the count drops below 100 then the number will flash.
The number of jobs and the maximum number of jobs are
also displayed on the screen and when the system is full
these numbers will flash. The rest of the display is made up
of the first 10 message receivers. On each receiver the job
name, job number, and receiver ID is displayed. On the line
printer and batch spoolers a special text is also displayed if a
file is being printed or a batch stream is being run. For line
printers this text contains the file name being printed, the
file size, and what block is currently being printed.

The rest of the screen is set up as scroll region for out-
put from a PK. The operator can type any command on the
screen and see it execute in the scroll region. The output of
the PK can also be directed to a file if an audit trail of the
dialog is required.

To minimize typing the program function keys along
with the special key-pad mode are used to create an ab-
breviation library for use by the operators, this library is set
up by data statements in the program. These commands are
both full commands as well as partials where the operator
must fill in the rest of the command.

This program has been in use now for about five
months and the response to it has been enthusiastic from all
concerned. | am also pleased to add that my 'IBM’ contact is
now eating a lot of crow since his system can't do what my
program does. Should anyone be interested in my program |
could be convinced to let it loose as long as | don't have to
maintain it.
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one gem stands a cut
above the rest.

DATA BOSS is rapidly
becoming the world’s most
valuable data base management
system. DATA BOSS captured
Datapro’s highest rating in a user

evaluation survey, scoring a
perfect 40 mark in overall
satisfaction. The reason is

simplicity and reliability.

The simplicity of DATA
BOSS/2 and DATA BOSS/32
systems saves you time and
money. DATA BOSS operations

DATA BOSS

can be

implemented in a fraction of the
time normally required for an
application. Up to 90% of your
coding time is eliminated, and fast
retrieval down to the most minute
accomplished,

detail can be

DATA BOSS/2 and DATA
BOSS/32 are available under
RSTS/E and the VMS operating
systems on Digital Equipment
Corporation PDP-11 and VAX-
11. Its valuable options include a
Data Entry Subsystem (DES) and

a Report Writer and Micro-
graphics Management System
(MMS).

Explore the possibilities of

joining over 100 worldwide users
of DATA BOSS; Fortune 500

can be learned within several corporations, hospitals, retail

hours by personne! without conglomerates, utilities, and

computer programming back- without time-consuming sorting  dozens of other firms.

grounds. or re-programming. Please write for our full catalog.
If information is essential to your
firm, this information will be
essential to your success.

Florida Computer, inc.
99 N.W. 183rd Street, No. Miami, Florida 33169 (305) 652-1710
Turnkey Software Limited, 12 High Street, Chalfont St. Giles, Bucks HP8 4QA, Telephone: 02407 5995/3410, Telex: 24224 ref:Turnkey 3003
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: GSYS.BAS \ WAIT 0%
= Il»:g?g%:ﬂ : 00-XXX-00 \ GOTO 2000% IF Es=-8192%
! VERSION ¢ 1.0 \ PRINT #KB%,CHRS(155%)+'=";
2 | RSTS V07 \ CMD$=I10S+''
! CREATED ON : 19-Aug-80 \ GOSUB 15000%
! AUTHOR : GARY/MILLER \ PRINT #KB%,CHRS(155%)+'>';
| DESCRIPTION: THIS PROGRAM WILL ALLOW THE OPERATOR TO KEEP TRACK OF WHAT IS GOING \ GOTO 2010 IF E%
1 ON THE SYTEM WITH ONE SCREEN. THIS WILL WORK ONLY ON A VT100 WITH
! THE ADVANCED VIDEO OPTION INSTALLED.
4 EXTEND 1>>WAIT FOR COMMAND
5 1>>STANDARD FEATURES:
SCREEN FUNCTIONS
2020 GOTO 4950 IF CMD$='ABORT'
6 1>>CH-FILEN AcC ONIC \ GOTO 3100 IF CMD$='ECHO' OR CMD$='GSYS'
1-U <UNUSED> \ GOSUB 14120%
2-U <UNUSED> \ T$=CMD$
3-u <UNUSED> \ GOSUB 14030%
4-U <UNUSED> \ GOTO 2010
5-U <UNUSED>
6-U <UNUSED>
7-0 <UNUSED> 15>WAIT FOR COMMAND
8-U <UNUSED>
9-U <UNUSED>
10-U <UNUSED> 3000 ECHO%=NOT (ECHO%)
11-u <UNUSED> \ GOTO 2010
12-COMMAND KB:
8 ) ARRRARARAAR AR AR RRRE | 5>RESET ECHO
1 PROGRAM MODIFICATIONS
1
1 3100 PRINT #KB%,FNVS (1%,24%,N$,0%,V8) ;CHRS (155%)+' [K';
1 SRARAEN \ IF CMD$='ECHO' THEN 3000% ELSE
IF CMD$='GSYS' THEN 2000% ELSE
12 DIM PARTI%(30%),PARTII%(30%),RCS(10%,3%) 1>>INCORE DIM'S GOTO 2010
13 DIM M%(30%) ,SCRS (20%) ,J0B% (63%)
1>>COMMAND'S THAT "GSYS" UNDERSTANDS
14 DIM FTBLS (4%,13%) ,FTBL®(4%,13%)
1>>SPECIAL FUNCTION TABLE 4900 E$=FNI1% ("TYPE <CR> TO EXIT .. ",4%)
\STOP IF 10$="STOP" 1>>ABORT TO HERE ON ABNORMAL EXIT
4950 PRINT #KB% ,FNSCROLLS (1%,24%) ;CHRS (1558) +'[231";
25 P9$="GSYS" \ PRINT #KB%,FNVS(1%,1%,N$,EOS%,V8);L$ ;
\ ON ERROR GOTO 32000 FNV$ (20%,2%,"END OF "+P9$,08%,V8);
% ZS-SYS(CHRS(S\)+CHRS( 7)) \ PRINT #KB%,CHRS(155%)+'[?21';
\N \ GOSUB 10020%
\ s-cnnsunwcnnsuon \ GOTO 32760 I>>EXIT POINT
\ KB$=12 ! SUBROUTINES FOLLOW
\ 505\-—1\
\ EOL$=-2% 1>>PROGRAM NAME
| TRAP ERRORS 5000 FOR JOB$=1% TO MAX.JOB%
! ENABLE “C TRAP \ JDB%=PEEK (JOBTBL%+JOB% +JOB%)
| N$=NULL STRING \ IF JDB$=0% OR JDB%=-1% THEN PRINT#KBS,FNJOBS (JOBS); FNATTRS ('7');SPACES(258%); IF JOB% (JOB%)
! L$=<CR><LF> \ JOB% (JOB%) =0%
! E0$=FILE-OPENING ERROR STRING \ GOTO 5100
| E1$=STANDARD PROMPT ERROR STRING
| KB%=KEYBOARD CHANNEL
! EOS$=CLEAR TO EOS 1>>LOOK FOR JOB IF NOT ACTIVE CLEAR ENTRY ON SCREEN
1 EOL%=CLEAR TO EOL 5010 UNIBUS$=0%
30 OPEN "KB:" AS FILE KB% \ GOSUB 13000%
\ X38=1% \ GOSUB 12000% UNLESS UNIBUS%
\ Va=95% \ IF UNIBUSS THEN PRINT #KB%,FNJOBS (JOB%);FNATTRS('7"');SPACES(25%); IF JOB% (JOBS)
1>>0PEN KEYBOARD FOR INPUT \ JOBS (JOBY) =0%
! CURSOR POSITIONING A GOTO 5100

1 PAINT CHARACTER=UNDERSCORE
90 PRINT #KB%, L$; FNVS$(1%,1%,NS,EOSS,V%); 1>>GET DATA IF JOB DRIFTED AWAY CLEAR ENTRY
FNVS$ (1% ,1%,P9S+" "+DATES (D9%) +" "+TIMES(0%),0%,V%)
I>>PRINT THE BANNER
! PRELIMINARY INPUT ROUTINES FOLLOW 5020 PRINT #KB%,FNJOBS (JOB%) ;FNATTRS('7');

500 RCS$ (K% ,0%) =SPACES (6%) +'' FOR K$=1% TO 10% \ PRINT #KB%,FNATTRS('5'); IF LEFT(JOSTATUSS,2%)='HB'
\ RCS$ (K%,2%) =SPACES (6%) +'' FOR K$=1% TO 10% \ JOS$=SPACES (2%)
\ RC$(K$,1%) =SPACE$ (28) FOR K%=1% TO 10% \ LSET JOS$=JOSTATUSS
\ RCS(K%,3%) =SPACE$ (37%) FOR K$=1% TO 10% \ JOSTATUS$=JOS$+'"
\ TTY$=NUM1$ (JOB.TTY%)
\ TTYS$='J'+NUM1S$ (KB.OWNERY) IF TTY.TYPES='PK'
1>>CLEAR RECEIVER ARRAY \ TTY$=JOB.DET$ IF JOB,DET$='DET'
\ JOB.PPN$=NUM1$ (SWAP% (JOB. PPN§) AND 255%)+','+NUMLS$ (JOB.PPN% AND 255%)
\ PRINT #KB%,USING '## \ NN X '\,
999 1 JOB% ,JOB. PPN$, TTYS,
1>>BEGIN MAINLINE PROCESSING JOB.NAMES$,JOSTATUSS ;
1
1000 RC$ (K%) =-1% FOR Kt=1% TO 10% \ PRINT #KB%,FNATTRS('0');FNATTRS('7');
\ JOB% (K%) =-1% FOR K%=1% TO 63% \ JOB%(JOB%) =-1%
1>>SET ACTIVE FLAG 1>>PRINT JOB INFO
1020 CHANGE SYS(CHRS (6%) +CHRS (-3%)) TO PARTI% 5100 UNIBUS%=0%
A PARTI% (J%) =PARTI%(J%) +SWAPS (PARTI%(J%+1%)) FOR J%=5% TO 29% STEP 2% \ NEXT JOB%
\ CHANGE SYS(CHRS (6%) +CHRS (-12%)) TO PARTII% \ PRINT #KB%,FNATTRS('0');
\ PARTII®(J%) =PARTIIS (J%) +SWAPS (PARTII%(J%+1%)) FOR J%=3% TO 29% STEP 2% \ RETURN
!>>THATS ALL OF SYS'TAT'
1 GET MONITOR TABLES ... FUN ISN'T THIS ....
6000 FOR DISK$=1% TO DC%
\ FIP.UNIT%=(DISK%-1%)*2%
\ PACKID.ENTRY%=(FIP.UNIT®*5%) +LOGNAM%
1030 CNT.KB%=PARTI% (3%) N PACKIDS$=RADS (PEEK (PACKID.ENTRY%) )+RAD$(PEEK(PACKID ENTRY%+2%))
\ MAXCNT® =PARTIS (4%) 54 PRINT #KB%,FNDISKS (DISKS) ;PACKIDS;"' ';
A DEVCNT®$=PARTI® (5%) \ PACK.STATUS$=PEEK (UNTCNT$+FIP.UNIT%)
\ DEVPTR$=PARTI®% (7%) X IF PACK.STATUS$<0% THEN PRINT #KB%,SPACES$(11%); ELSE
\ MEMLST$=PARTI% (9%) OPEN.FILES$=PACK.STATUS% AND 1023%
\ JOBTBLS =PARTI% (11%) \ FREE.BLOCKS=(32768.+ (PEEK (SATCTL$+FIP.UNITS) EQV 32767%)) +
N JBSTAT$=PARTI®%(13%) (PEEK (SATCTM$+FIP.UNITS) *65536.)
X JBWAIT$=PARTI®%(15%) N\ DISK.ERROR$=SWAP% (PEEK (UNTCLUS+FIP.UNITS)) AND 255%
\ UNTCLU$ =PARTI%(17%) \ PRINT #KB%,FNATTRS('1;5'); IF FREE.BLOCKS<11000.
N UNTCNT$=PARTI% (19%) \ PRINT #KB%,USING '###### ' FREE.BLOCKS;
X SATCTL$ =PARTI®%(21%) \ PRINT #KB%,FNATTRS('0');
\ JSBTBLS =PARTI® (23%) N PRINT #KB%,FNATTRS('1;5"'); IF DISK.ERROR%>10%

2L abed
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SATCTM$ =PARTI® (25%)

SYSTEM.DATE®=PARTI%(27%)
MOVE DATA INTO FAMILIAR NAMES (RSTS/E PROGRAMMERS MANUAL)
SECTION 7.2.17.1

FREES®=PARTII% (3%)
DEVNAMS =PARTII® (5%) 6010
CSRTBLY=PARTII®(7%)
DEVOKBS =PARTII% (9%)
TTYHCTY=PARTIIS (11%)
JOBCNTY=PARTII%(13%)
RTSLST$=PARTII% (15%)
ERLCTLS =PARTII® (17%)
SNDLST%=PARTII(19%)
LOGNAMS =PARTII® (21%)
DEVSYN$=PARTII%(23%)
MEMSTZ%=PARTIIS (25%)
CCLLST%=PARTIIS (27%)
FCBLST%=PARTII%(29%)

MOVE REST OF DATA TO FAMILIAR NAMES SECTION 7.2.17.2

FOR K%=DEVNAM%+DEVOKB% TO DEVSYN$-2% STEP 2% 7000
IF CVT%S (SWAPS (PEEK(K%)))="'PK' THEN

PKDEVR =PEEK (DEVPTR® +K% ~-DEVNAM% )

PKOS =PEEK (PEEK (PKDEV®) +8%) /2%

GOTO 1070

7010

FIND 'PKO:' AND SAVE REAL TERMINAL NUMBER TO
ADJUST FOR PK NUMBERS.

NEXT K%

LOOP THRU TABLES .....

DC%=0%
FOR DISK.ENTRY%$=0% TO DEVOKB%-2% STEP 2%
DISK.TYPES$=CVT%$ (SWAPS ( PEEK (DEVNAMY +DISK.ENTRYS) ) )
FOR DISK.UNIT%=0% TO PEEK(DEVCNT%+DISK.ENTRY%)
DCE=DCE+1%
DISK.NAMES (DC%) =DISK.TYPES+NUM1S (DISK.UNITS) +':"
NEXT DISK.UNIT%
NEXT DISK.ENTRY%
{>>BUILD DISK NAME TABLE FOR
! EACH UNIT. 7020

MAX.JOB% =SWAPS (PEEK (JOBCNT$)) AND 255%
CHANGE SYS(CHRS (6%) +CHRS (14%)) TO Ms
PASWRDS=RADS (M3 (9%) +SWAP% (M8 (10%)) ) +RADS (M8 (11%) +SWAP% (M8 (12%)))
PPNS=NUM1S (M8 (88)) +'/'+NUM1S (M8 (7%))
T$="HELLO '+PPNS$
GOSUB 14000%
GOSUB 10000% 7030
GOSUB 14030%
TS$S=PASWRDS
GOSUB 14030%
v

GOSUB 14030%

ECHO%=-1% 8000

I>>LOG PK INTO CORRECT ACCOUNT

COL.MAX%=(MAX.JOB% +4%) /5%
SYS.START:=1%
SYS.OFP%=26%
DISK.STARTR=1%
DISK.OFF$=26%
REC.OFF$=55%
REC.START$=23%
SCROLL.START®=COL . MAX8+DC%+3%
PRINT #KB%,CHRS (155%)+'<'+CHRS(155%) +' [23h'+FNSCROLLS (SCROLL.STARTS ,24%) ;
PRINT #KB% ,FNATTRS('0')+FNVS (1%,1%,NS,EOSS,V8) ;
GOSUB 16000%
GOSUB 10010%

9000

1>>SET UP FOR SYS....
10000

PRINT #KB% ,RECORD 4096%,CHRS (19%);
GOSUB 5000%
GOSUB 6000%
GOSUB 7000% foage
GOSUB 9000%
GOSUB 14120%
PRINT #KBS% ,FNVS(1%,24%,NS,EOSY,V8);
PRINT #KB% ,RECORD 4096%,CHRS (17%);
1>>DI SY/S-
! DO SY/D-
! DO SY/M

WAIT 60% : £\ 10020

E%=FNI% (NS)
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PRINT $KB% ,USING '###',OPEN.FILES%;
PRINT #KB%,FNATTRS('0');

1>>PRINT DISK STATUS ...

NEXT DISK%

JOB. LOG# =PEEK (JOBCNT%)

JOB.NOWS =JOB.LOG% AND 255%

JOB. LOG% =SWAP% (JCOB. LOGS) AND 255%

PRINT #KB%,FNVS (1% ,COL.MAX%+DISK8+1% ,N§,0% V%) ;
PRINT #KB%,FNATTRS('1;5'); IF JOB.NOWS>=JOB.LOG%
PRINT #KB%,USING '#4/##',JOB.NOWS,JOB.LOGY;
PRINT #KB%,FNATTRS('0');

FREE.BUF%=PEEK (FREES®+2%)

PRINT #KB%,FNATTR$('1;5'); IF FREE.BUF%<100%
PRINT #KB%;FNVS (3% ,COL.MAX%+DISK%+42% ,N§,08,V8);
PRINT #KB%,USING '###',FREE.BUF%;

PRINT #KB%,FNATTRS('0');

RETURN

1>>AFTER DISK STATUS PRINT NUMBER OF JOBS AND
! SMALL BUFFER COUNT

S.LINK$=PEEK (SNDLST%)

RC%=0%

1>>START TRACE OF SEND LIST
RC%=RC% +1%
RCVR%=S. LINK$+2%

RCVR. ID$=CVT%$ (SWAPS (PEEK (RCVRY) ) ) +CVTS$ (SWAPS (PEEK (RCVR+2%)) ) +
CVT:S (SWAPS (PEEK (RCVRE +4%) ) )

RCVR.JOB% = (PEEK (RCVR2+6%) AND 255%)/2%

LSET RC$ (RC%,0%) =RCVR.IDS+''

JOB. NAME$=SPACES (6%)

JOB% =RCVR.JOB%

LSET RCS$ (RC%,1%) =NUM1$ (JOBS)

GOSUB 13000% IF JOB$>0% AND JOB%<63%

LSET RC$ (RC%,2%)=JOB.NAMES

GOSUB 8000%

RC% (RC%) =-1%

S.LINK$=PEEK (S.LINK%)

GOTO 7010 IF NOT(S.LINK$=0% OR S.LINK$=-1%)

LSET RCS (RK%,0%) ,RC$ (RK%,1%) ,RCS (RK%,28) ,RCS (RK%,3%)=""

POR RK$=RC%+1% UNTIL RK#>=10%

1>>GET AND SAVE ALL RECEIVERS

FOR K8=1% TO 10%

GOTO 7030 IF RC%(K%)=0%

PRINT #KB% ,FNRECS (K$%);

PRINT #KB% ,RCS(K%,08) ;' ';RCS(K%,18);"' ';RCS(K%,28);' ';RCS(K$,3%);
RC% (K%) =0% IF RCS(K%,08)="'"

1>>PRINT ..

NEXT K%
RETURN

1>>THATS ALL FOLKS

LSET RCS(RC%,3%)=""

RETURN IF NOT( JOB.NAMES='BATDEC' OR
JOB. NAME$="'BATRUN' OR
JOB.NAMES="'RJESPL' OR
JOB.NAME$="'SPLRUN'

CHANNEL$=3%

CHANNEL%=2% IF JOB.NAMES$='BATRUN'

CHANNEL$=7% IF JOB.NAMES$='RJESPL'

GOSUB 11000%

LSET RCS$(RC%,3%) =FILOPNS

RETURN

1>>GET INPORTANT FILE THAT IS OPENED

G$=DATES (0%)+' '+TIMES(0%)
PRINT #KB%,FNVS(30%,COL.MAX%+5%+1% ,N$,EOL%Y,V8);GS;
RETURN

D$=SYS(CHRS (6%) +CHRS (16%) +CHRS (0%) +CHRS (PKO% +PK%) +CHRS (08%) +
CHRS$ (0%) +CHRS (0% ) +CHRS (0% ) +CHRS (0%) +CHRS (255%) )
RETURN

1>>SET UP PK ... AS WIDTH 54 AND HALF DUPLEX

DS=SYS(CHRS (6% ) +CHRS (16%) +CHRS (0%) +CHRS (255%) +CHRS (0%) +
CHRS (0%) +CHRS (0%) +CHRS (0%) +CHRS (0%) +CHRS (0%) +
CHRS (0%) +CHRS (0%) +CHRS (0% ) +CHRS (0%) +CHRS (0%8) +
CHRS (0%) +CHRS (0% ) +CHRS (0% ) +CHRS (0% ) +CHRS (0%) +
CHRS (0%) +CHRS (255%) +CHRS (0%) +CHRS (0%) +CHRS (08%) +
CHR$ (08))

RETURN

1>>SET UP KB AS ESC SEQ ON ENTRY
D$=SYS(CHRS (63) +CHRS (16%) +CHRS (08) +CHRS (255%) +CHRS (08) +

CHRS (0%) +CHRS (0%) +CHRS (0% ) +CHRS (0%) +CHRS (0%) +
CHRS (0%) +CHRS (0% ) +CHRS (0% ) +CHRS (0% ) +CHRS (0%) +
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11000

11010

11020

11030

11040

11050

11060

11070

12000

CHRS (0%) +CHRS (0% ) +CHRS (0%) +CHRS (0%) +CHRS (08%) +
CHRS (0% ) +CHR$ (128%) +CHRS (0%) +CHRS (0%) +CHRS (0%) +
CHRS (0%))

\ RETURN

1>>SET UP KB AS NO ESC SEQ ON EXIT

SUBROUTINE TO FIND INFO ABOUT A DISK FILE
OPENED BY A JOB.

GLOBALS :
JOBY - JOB YOU ARE LOOKING AT

JOBTBLS - JOB TABLE LOCATION
CHANNEL$ CHANNEL YOU WANT INFO ON

FCBLSTY - LIST OF FILE CONTROL BLOCKS

RETURNS :

FILOPNS - FILE INFORMATION

FILOPNS='"

\

PPt

LA

s

A

-

JDB%=PEEK (JOBTBL% +JOB% +JOB%)

10B% =PEEK (JDB%)

DDB% =PEEK (10B% +CHANNEL® +CHANNEL%)

RETURN UNLESS DDB%

DRIVER, INDEX$=PEEK (DDB%) AND 255%

RETURN IF DRIVER.INDEX$<>0% OR FCBLST%=0%

1>>LOOK IN IOB FOR CHANNEL SPECIFIED IF NOT A
! DISK FILE FORGET LOOKING. THIS ROUTINE ONLY
! WORKS ON LAGE FILE SYSTEMS.

DIM FCB%(16%) ,WCB%(16%)

WCB$ =DDB%

WCB% (K$) =PEEK (WCB$+K$+K%) FOR K$=0% TO 15%
FCB%=WCB#% (4%) -28%

FCBS% (K$) =PEEK (FCB$ +K%+K%) FOR K%=0% TO 15%
OFF$=FCB% (12%) AND 255%

GET FCB , WCB FOR CHANNEL

F.CLUS%=FCB% (14%)
GOTO 11040 IF F.CLUS%=2%"I% FOR I%$=0% TO 8%
RETURN

LOOK FOR MEANINGFUL DATA TO PRINT
F.NAMES=RADS (FCB% (3%) ) +RADS (FCB% (48) ) +'. ' +RADS (FCB% (58) )
SI=(SWAPS (FCBS% (128)) AND 255%) *65536.+32768.+(FCB% (13%) EQV 32767%)

FILOPNS=DISK.NAMES (OFF$+1%) +' (' +NUM1$ (SWAP® (FCB% (2%)) AND 255%)+','+

NUM1$ (FCB$ (2%) AND 255%)+'] '+F.NAMES
FILOPN$=FILOPN$+'<'+NUM1S$ ((SWAP% (FCB% (6%)) AND 255%))+'>"
FILOPNS=FILOPNS+' '+NUM1S§(SI)+'/'

PRINT FILE NAME AND OTHER SUCH INFO....

REC=(WCB% (3%) AND 255%) + 256 .*(SWAP% (WCB%(3%)) AND 255%)
FILOPNS=FILOPN$+NUM1S$ (REC)

PRINT RECORD IN FILE

RETURN

SUBROUTINE TO DETERMINE JOB STATUS FROM THE MONITOR
FLAGS AND OTHER DATA.

GLOBALS :
JOB% - JOB NUMBER.
JBWAITY - ADDRESS OF THE JOB WAIT TABLE.
JBSTATY - ADDRESS OF THE JOB STATUS TABLE.
LOGNAMS - ADDRESS OF LOGICAL NAME TABLE.
DEVNAMS - ADDRESS OF DEVICE NAME TABLE.

DEVOKB% - NUMBER OF DISK DEVICES IN DEVNAM.

12070

13000

13010

13020

13030

14000!

14010
14020

1

A

e

PRINT SLOT # AND SWAPPING FILE IF SWAPPED, WHERE
A

SWAP0.SYS
B SWAP1.SYS
C SWAP2.SYS
D SWAP3.SYS

OR PRINT SOME OTHER APPROPRIATE MESSAGE

RETURN
SURE SEEM LIKE A WHOLE LOT OF CODE TO FIND OUT
WHAT IS GOING ON . BUT WHO AM I TO QUESTION.

THIS ROUTINE GETS A JOBS PPN , KEYBOARD NUMBER , JOB NAME ,
CONNECT TIME , CPU TIME , JOB SIZE , AND DETERMINES IF THE
JOB IS DETACHED OR NOT.

GLOBALS :
JOBTBLY - ADDRESS OF JOB TABLE.
RETURNS :
JOB. PPN% JOBS PROJECT PROGRAMMER NUMBER.
JOB. TTY% JOBS KEYBOARD,
JOB, NAMES JOB NAME.

CONTME CONNECT TIME IN MINUTES.

CPUTME CPU TIME IN SEC.

JOB. SIZE% JOBSIZE IN K WORDS.

JOB.DETS DET IF JOB DETACHED ATT IF NOT.
JOB. RTS$ JOBS RUN TIME SYSTEM.
TTY.TYPES TYPE OF KEYBOARD.

JDBY =PEEK (JOBTBL% +JOB% +JOB% )

JDB2% =PEEK (JDB% +8%)

JOB. PPN¥=PEEK (JDB2% +24%)

JOB. NAME $=RAD$ (PEEK (JDB2%+12%) ) +RADS (PEEK (JDB2% +14%) )

JOB. SIZE$=PEEK (JDB%+22%) AND 255%

JDRTS$% =PEEK (JDB% +12% )

JOB.RTS$=RADS (PEEK (JDRTS%+2%) ) +RADS (PEEK (JDRTS$ +4%) )

DDB% =PEEK ( PEEK (JDB%) )

INTERFACE.TYPE$=PEEK (DDB%+30%) AND 255%

IF (PEEK(DDB%+2%) AND 255%) =JOB%+JOB% AND

(PEEK(DDB$+6%) AND 8192%)<>0% THEN JOB.DET$='ATT'

ELSE JOB.DET$="'DET'

GET AS MUCH AS YOU CAN . IF THE OWNER JOB INDEX FROM THE DDB IS
THE SAME AS THE JOB NUMBER AND THIS IS THE JOB'S CONSOLE TERMINAL
THEN JOB IS ATTACHED ELSE IT IS DETACHED.

JOB. TTY$=SWAP% (PEEK (DDB%+2%)) AND 255%

TTY.TYPES='KB'

IF INTERFACE.TYPE%=8% THEN TTY.TYPES$='PK'

JOB. TTY$=JOB. TTY$-PK0%

KB.OWNER% = (PEEK (PEEK (PKDEVR +JOB, TTY$ +JOB. TTY%) +2%) AND 255%) /2%

GET KEYBORAD NUMBER AND SET UP TYPE AND NUMBER , DO SPECIAL
ADJUST FOR PSEUDO KEYBOARD NUMBERS.

CPUTME=PEEK (JDB2% +2% )

CPUTME=CPUTME+65536. IF CPUTME<O0.

CPUTME=CPUTME+65536 . * (SWAP% (PEEK (JDB2%+10%)) AND 255%)
CONTME=PEEK (JDB2% +4%)

CONTME=CONTME+65536. IF CONTME<O0.

RETURN

EXTRACT CPU TIME AND CONNECT TIME AND CONVERT TO REAL
NUMBERS .

**%% PSEUDO-KEYBOARD RUN

OPEN 'NL:' AS FILE 2% \ PK%¥=0%

I<S=NUH1$ (PK$)

K$="PK"+K$+":"

JSLSHTVNOISSZHOHASLSHTYNOISSAIOHdSLSHTYNOISSZHOHASLSY TV NOISSOHASLSHTY NOISSIH0HASLSHTYNOISSTHOHASLSHTYNOISSAA0HAS.LSH TV NOISSZHOHASLSH TV NOISSTHOHASLSHTYNOISSAIOHISLSHTYNOISSHOHASLSH

7., abed

1861 Jaquiaidag



s \ OPEN K$ AS FILE 3%
A \ FIELD #3%, BUFSIZ(3%) AS P$
JOSTATUSS - JOB STATUS (SYSTAT COMPATABLE). 2408 0K \ RETURN
#*s++ SUBROUTINE TO SEND T$ TO PK WHEN PK IS IN KB WAIT *
12010 JOB. JBWAITS =PEEK (JBWAITS +JOB% +JOBY)
\ JOB. JBSTAT% =PEEK (JBSTAT% +JOB% +JOB%) 14040 PUT n\ RECORD 4% ,COUNT 1%
Q ags‘fsggss;lﬂm;ﬂ AND JOB.JBWAITS)<> 0% THEN 12050 ELSE e
I ¥ B. <
NG gl 1>>KEY BOARD WAIT
\ JDB% =PEEK (JOBTBL% +JOB% +J0B%)
A IF PEEK(JDB%+24%)=0% AND 14050 GOSUB 14130
(PEEK (JDB%+22%) AND -256%) =(NOT 15359%) THEN 12050 \ SLEEP 1%
ELSE JOB.JBWAIT$=JOB.JBWAIT® AND (NOT 16384%) IF (JOB.JBWAITS AND (NOT 16384%))<>0% \ GOTO 14040
\ JOSTATUS$="'BF '
" IF (JOB.JBWAITS AND 16384%)<>0% THEN 12050 1>>GET OUTPUT THEN GO BACK TO CHECK
ELSE JOSTATUSS='SL' | FOR KEY BOARD WAIT
\ IF (JOB.JBWAITS AND 8192%)=0% THEN 12020
ELSE JOSTATUSS='SR' IF (PEEK(JDB%+4%) AND 255%) =5%
\ GOTO 12050 14060 GOSUB 14130%
\ LF$=-1% IF ASCII(T$)>=32% OR LEN(T$)=0%
\ T$=T$+CHRS (138) IF LF%
| POSSIBLE STATES CONDITIONS \ LSET P$=T$
! RN (JBWAIT AND JBSTAT)<>0
! RS (RESIDENCY WAIT) IF M.PHYA=0 AND M.CTRL=LCK,SWP AND IN I>>GET ANY WAITING OUTPUT PUT ON <CR>
| SET INTO BUFFER
TURN OFF BUFFER WAIT BIT IF ANY OTHERS ARE ON. CHECK FOR THE FOLLOWING
1 BF (BUFFER WAIT) IF BIT 14 IS ON. 14070 PUT #3% ,RECORD 9%,COUNT LEN(TS)
1 SL (SLEEP WAIT) IF BIT 13 IS ON. \ IF ECHOS THEN PRINT #2%,TS;
1 SR (RECEIVER WAIT) IF BIT 13 IS ON AND ERROR CODE IS 5
1>>ECHO ENABLED
12020 JOSTATUSS="FP' 14080 PUT #3% ,RECORD 4%,COUNT 1%
\ IF (JOB.JBWAIT® AND 4096%)<>0% THEN 12050 \ GOTO 14100%
ELSE JOSTATUS$='TT'
% IF (JOB.JBWAITS AND 2048%) THEN 12050 1>>KEY BOARD WAIT ?7?
ELSE JOSTATUS$="'HB'
\ IF JOB.JBWAIT$=0% THEN 12050
ELSE H2%=2% 14090 GOSUB 14130%
\ GOTO 12040 IF T%=2% \ SLEEP 1%
\ GOTO 14080%
FP IF BIT 12 IS ON 1>>GRAB OUTPUT AND GO BACK TO
T IF BIT 11 IS ON. | TRY FOR KEY BOARD WAIT
HB NO BITS ARE ON.
14100 GOSUB 14130%
1 IF NONE OF THE PREVIOUS STATES THEN WE HAVE A 'DEVICE WAIT'. \ RETURN
1 BYPASS THE CHANNEL # CHECK IF WE KNOW WE HAVE A KB INPUT WAIT.
1>>LOOK FOR MORE OUTPUT AND THE
| GO BACK FOR MORE.
12030 CHANNEL% =PEEK (PEEK (JDB#+6%) +63) AND 255% 14110  RETURN tALL DONE
\ H2%=PEEK (PEEK (PEEK (JDB% ) +CHANNEL®)) AND 255% 14120!
\ IF H2%=0% THEN
UNIT%=SWAPS (PEEK (PEEK (PEEK (JDB%) +CHANNEL%®) +2%) ) AND 255% ###% GET OUTPUT FROM PK *#*#+
\ UNITS =PEEK (PEEK (PEEK (PEEK (JDB%) +CHANNELS) +8%) -4%) AND 2558 IF FCBLST%
¥ JOSTATUS$=CVT% $ (SWAPS (PEEK (LOGNAMS + (UNIT$*108%) +4%)) )
\ GOTO 12050 14130 GET 3%
\ M$=LEFT(P$,RECOUNT)
)6 nls-x.::r"x"ng,1|; - _
! INDEX INTO THE IOB AND LOOK AT THE HANDLER INDEX (H2%). .\ M$=RIGHT(M$,5%) IF M1§='"C' OR M1§='"2z'
| IF WE HAVE A DISK (H2%=0%) THEN \ MS=RIGHT(MS,2%) IF LF%
! GET THE INTERNAL DISK UNIT NUMBER AND EXTRACT THE \ PRINT #2%,M$; IF ECHO%
1 PROPER NAME FROM LOGNAME. \ M$=RIGHT(MS$,2%) IF LF%
\ LF$=0%
\ PRINT #KB%,MS$;
\ GOTO 14130
12040 JOSTATUS$=CVT% $ (SWAPS ( PEEK (DEVNAMS +DEVOKBS +H2%-23) ) )
\ JOSTATUS$="'"C' IF PEEK(PEEK(JDBY+6%)+10%)<0% IF H2%=2%
14140 RETURN
1 WE HAVE A NON DISK WAIT. INDEX INTO THE DEVNAM TABLE TO GET THE 1>>NO OUTPUT
1 PROPER NAME . CHECK FOR "C ON KB INPUT WAITS.
14200 LSET P$=CHRS (3%)
\ PUT #3%,RECORD 9%,COUNT 1%
12050 JDSWAPY =SWAP% (PEEK (JDB%+30%)) AND 255% \ GOSUB 14130%
X M.CTRL% =PEEK (JDB% +22%) \ IF LINE=14130% THEN RESUME 14130% ELSE
\ IF M.CTRL%<0% 'n-l[-m IF LINE<14070% THEN RESUME 14040% ELSE
JDSWAPY =64 IF LINE>14070% THEN RESUME 14080% ELSE
\ IF (M.CTRL% AND 1536\)00\ THEN
JDSWAPS =JDSWAP$ +64%
\ IF (M.CTRL® AND 512%)<>08 THEN
JDSWAPS =JDSWAPS +64% 1>>FORCE "C THEN RETURN TO WHAT YOU WHERE DOING
I GET CONTENTS OF JDSWAP AND M,CTRL. 15000 na-rum: IF ASCII(CMD$)<>128%
\ Ef=-~]
1 IF M.CTRL<O0 THEN X cms-:.zn(cv'rssmnns 37%) ,2%)
! LOCKED IF BIT 15 IS ON. \ RETURN IF ASCII(CMDS$)<>79%
! SWAPPING IN (OR WANTS TO) IF BIT 10 IS ON. \ E%$=0%
1 SWAPPING OUT(OR WANTS TO) IF BIT 9 IS ON \ CMDS=RIGHT (CMDS$,2%)
\ PP$=ASCII (CMD$)-79%
\ DF$=FTBLS (PF%,0%)
12060 IF (JDSWAP% AND 63%)<>0% THEN 1>>CHECK FOR ESC COMMAND THEN CHECK FOR 'O' PREAMBLE

JOSTATUSS=JOSTATUSS+"' '+CHRS (65%+(JDSWAPS AND 192%)/64%)+
RIGHT (NUMS (100% +(JDSWAPY AND 63%)),3

ELSE IF (JDSWAP% AND 192%)=0% AND (PEEK(JDB%+2%) AND 16384%) <>0% THEN 15010 E%=FNI% (N$)
JOSTATUS$=JOSTATUSS+' '+'NSW ' ’& \ RETURN IF E%

ELSE JOSTATUS$=JOSTATUSS+' '+ \ GOTO 15010 IF ASCII(I0S)<>128%
MID(' LCK SWI SWO ',(JDSWAPS AND 192%)/16%+1%,4%) \ I0$=RIGHT(IO0S,3%)
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15020

16000

20000

20010

20020

20030

20040

24000
24005

24010

24020

24030

24040

24050
24060

24070
24080

24090
24800

24810 DEF FNV$(X%,Y%,2$,21%,V%)

DEF FNI®(Z$)=FNI1%(2$,0%)

FC%=INSTR(1%,'grstuvwxypnlm',10$)

PRINT #KB%,FNVS$(1%,24%,NS$,EOS%,Vs) ;FTBLS (PF%,FCR);

CMD$= FTBLS(PF\ FC%)

IF FTBLS (PF%,FC%) THEN PRINT #KB%
RETURN

P

1>>GET FUNCTION WITHIN PROGRAM FUNCTION

E®=FNI%(FNVS$(1%,24%,CMDS,EO0S%,Vs))
CMD$=CMDS$+10$
RETURN

s

1>>GET LAST OF DATA FOR COMMAND

READ F%,P%,CS$,FLGY
RETURN IF C$='<<END>>'
FTBLS (F% ,P%) =C$

FTBLS (F%,P%) =FLG%

GOTO 16000%

SALA

1>>READ IN COMMAND TABLE

DEF FNJOBS (JOB%)

Y$=JOB% - (COL.MAX%* ( (JOBt-1%) /COL.MAX%) )
JOB.COL%=(JOB%-1%) /COL.MAXS
X$=SYS.OFF$*JOB.COL%

X$=X8+5YS.STARTS

FNJOBS=FNV§$ (X% ,Y%,N$,08,V8)

FNEND

LTS

DEF FNATTRS (Z$)
FNATTR$=CHRS (155%) +' ['+2$+'m'
FNEND

s

DEF FNDISKS (DISK$)
Y#=DISK%+COL.MAX%
X$=DISK.START$

FNDISK$=FNVS (X% ,Y% ,N$,08 ,V$)

FNEND

A

1>>DISK OFFSET ...

DEF FNRECS (RC%)
Y#=RC%-(58*( (RC%-1%)/5%))
X%=(RC8-1%) /5%

X% =X% *REC.OFF% +REC. START%
Y$=Y%+COL . MAX%
FNREC$=FNVS (X% ,Y%,NS,0%,V8)
FNEND

P

DEF FNSCROLLS (T% ,B%)
FNSCROLLS$=CHRS (155%) +' [ '+NUMLS (T%) +'; "+NUM1$ (B%)+'r"
FNEND

P

1>>STANDARD FUNCTIONS
1>>KEYBOARD INPUT FUNCTION
! (NO ECHO CONTROL)

DEF FNI1%(2$,21%)

\FNI1% ,E$=0%
\Elt=-1%
\10$=N$
\ z23=21%
\ 22%=2% IF 22%=1%
1>>ECHO-CONTROL INPUT FUNCTION
PRINT #KB%, 2$;
\ PRINT #KB%, RECORD 256%, CHRS(ZZ\)+CHRS(V\), IF 228
PRINT PROMPT STRING

1 SET MODE,MAX LENGTH,PAINT CHAR
GET #KB%
El%=0%
FIELD #KB%, RECOUNT AS 21§
10$=CVTS$S (215,37%) +' "
10$=LEFT(21$,38)  IF ASCII(2Z1$)=128%

1>>GET RESPONCE

! AND SET I0$

A

E% ,FNI18=E% OR (I0$="/E")

\ I0$=LEFT(I0S,18) IF z1=1%

\ PRINT #KB% UNLESS X3%

\ IF  X3%

THEN Z8=FNV4% (N$,0%) IF X3% AND 512%

\ Z$=FNV43 (N$,18) IF X3% AND 1024%

X X3%=X3% AND 255% ! SET ERROR FLAG, FN VALUE
! CLEAR BOTTOM OF SCREEN

FNEND
DEF FNV% (2$)

\E%=0%

\FNV%=VAL (2$) 1>>FNV&=CONVERT STRING TO INTEGER
FNEND

DEF FNV(Z$)

\E%=0%

\FNV=VAL (2$) 1>>FNV=CONVERT STRING TO REAL
FNEND

1>>SCREEN

! CONTROL
i

FUNCTIONS E

P X\'Y\'X3\=0\

24840

24850

24860

30000
31000
31001
31002
31003
31004
31020
31021
31022
31023
31024
31025
31040
31041
31900
31901
31999
32000
32010

32020

32030

32040

32050

32060

32070

32080

32090
32600

32610

32650

32660

32700

32760

32766
32767

THEN

FNV$=2$
29$=CHRS$ (155%) +" [ "+NUM1S (Y®)+';"'
28$=29$+NUM1S (X%) +'H'
28$=28$+CHRS (1558) +" (J" IF zl¥=-1%
285=28$+CHRS (155%) +" [K* IF 21%=-2%
28$=28$+2$
28$=28$+STRINGS (Z1% ,V8-328* (V8=08)) +Z9S+NUMLS (X8+LEN(Z$)) +'H' IF Z13>0%
FNVS=28$
1>>FNV$=CONSTRUCT CURSOR POSITIONED STRING
| X$,Y$=SCREEN COORDINATES
! 2$=BASE STRING
| 21%=LENGTH TO "CLEAR"
| V$="CLEAR" CHARACTER

DEF FNV4%(2$,21%)
\Z$=80%-LEN(ZS$)

\Z%$=1%

IF 2%<1%

\Z$=CHRS$ (7%) +2$ IF LEN(Z$)
\X3%=X3% OR (512%*28**z1%) IF X3%

\21%=23%+21%

\PRINT #KB%, FNVS$(1%,Z1%,NS,EOL%,32%); FNVS$(2%/2%,21%,25,0%,32%);
\PRINT #KB% UNLESS X3%

\FNV4$=0%

FNEND

1>>FNV4%=CENTER Z$,PRINT AT BOTTOM OF SCREEN
! 21%=0 FOR LINE 23
! 1 FOR LINE 24

1>> CCL ENTRY

DATA 1,1,'QUE LPO:/FORM:OPR=',0,1,2,"'QUE LP1:/FORM:OPR=",0

DATA 1,3,'QUE LPO:=',0,1,4,'QUE LP1:=',0

DATA 1,5,'QUE/L LPO:',-1,1,6,'QUE/L LP1:',-1

DATA 1,7,'QUE/L L 11,1,8, 'UE/S LRO 1

DATA 1,9,'QUE/S LP1 10,'QUE/S LP:',-1

DATA 2,1,'PLE /INT LPOSPL:FORM OPR/WIDTH:75',-1,2,2,'PLE /INT LPOSPL:FORM OPR', —1
DATA 2,3,'PLE /INT LP1SPL:FORM OPR/WIDTH:75',-1,2,4,'PLE /INT LP1SPL:FORM OPR'
DATA 2,5,'PLE /INT LPOSPL:FORM NORMAL/WIDTH: 1324,°1,2,6,'PLE /INT LP1SPL:FORM NORHAL/WIDTH 132',-1
DATA 2,7,'PLE /INT LPOSPL:END',-1,2,8,'PLE /INT LP1SPL:END',-1

DATA 2,9,'PLE /INT LPOSPL:RESTART',~1,2,10,"PLE /INT LP1SPL:RESTART',-1

DATA 2,11,'PLE /INT LPOSPL:ABORT',-1,2,12,'PLE /INT LP1SPL:ABORT',-1

DATA 3,1,'DIR RPT:/S',-1,3,2,'DIR DBO:(1,203)/S',-

DATA 3,3, 'DIR GARDEN:(1,6)/SU',-1,3,4, 'DIR GARDEN:(1,7)/SU',-1

DATA 1,0, 'Queue ',0,2,0,'Please ',0

DATA 3,0,'Direct ',0

DATA 0,0,'<<END>>',0

1>> ERROR TRAPS

IF ERR=28% THEN SLEEP 1%

\ 21$=SYS(CHRS (6%) +CHRS (-7%))

\ I0$,CMD$=CHRS (3%)

\ IF E1% THEN RESUME 24040% ELSE
RESUME 14200%

IF ERR<>33% THEN 32040 ELSE
UNIBUS%=1%
\ RESUME 32030

1 UNIBUS TIMEOUT FATAL ERROR

RETURN

! RETURN FOR MORE FUN

IF ERR=15% AND ERL=24030% THEN

F

FNI1%,E$=-8192%
10$=N$
RESUME 24050

I>>WAIT EXAUST ...

IF ERR=5% THEN

IF ERL=14040% THEN RESUME 14060% ELSE

IF ERL=14080% THEN RESUME 14100 INO JOB LOGGED IN

IF ERR=3% THEN

IF ERL=14040 THEN RESUME 14050 ELSE
IF ERL=14080 THEN RESUME 14090

IF ERR=11% AND ERL=14130% THEN RESUME 14140%

1>>NO PK OUTPUT

IF ERR=8% THEN PK%$=PK%+l%
\ RESUME 14020% IF PK%<8%
\ PRINT 'All psuedo keyboards are in use.'

\ sTOP

I>>KEEP TRYING ...

IF ERR=3% AND ERL=24020% THEN RESUME 24030%

1>> STANDARD ERROR TRAPS

IF ERL=

24030 AND ERR=11%

THEN I10$=CHRS (26%)
\ RESUME 24040

IF ERL

= 24060 THEN FNV$ = 0%

\E$ = -1%

\RESUME 24070 !

IF ERL
\E% =

\RESUME 24090 1 FNV
PRINT L$;"?UNFORESEEN ERROR DETECTED IN ";
0

FNV$ ERROR HANDLER
= 24080 THEN FNV = 0

=18

ERROR HANDLER
9$

\ ON ERROR GO TO

! ERRORS END HERE

CLOSE Z% FOR 2% = 1% TO 12%

CHAIN U1$ Ul% IF Ul$ <> N$

END

! EXIT THRU HERE
! CLOSE EVERYTHING

1>>CHAIN AWAY
1>>T2APP

dSLSHTVYNOISSA40HdS.LSHTYNOISSAIOHdSLSHTYNOISSAIOHJSLSH TV NOISSZIOHASLSHTVYNOISSI0HASLSHTVNOISSAI0HSLSHTYNOISSII0HJSLSH TV NOISSIOHISLSHTVY NOISSA4OHdSLSHTVNOISSAIOHdSLSHTVNOISSAIOHASLSY

g/ abed

1861 Jaquiaydes
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AARDVARK SOFTWARE
introduces the complete
UCSD PASCAL system
available under RSTS/E
for the PDP-11 family.

Not merely a compiler!

This system was designed to facilitate software
development and create an ideal Pascal teaching
environment. Designed and developed by
John Hayward, Ph.D. of Wheaton College,
Wheaton, lllinois.

ADVANTAGES

*Based on enhanced UCSD PASCAL, utilizing:

¢ long integers

e strings

e segmented procedures
*Simplified user interface —automatic linking
*Powerful screen editor
*Compatible with UCSD microcomputer systems
*Supports “random access’ of files
*Includes Assembler

Price: $995

Write us, or call toll free for information: 1-800-558-1538

AARDVARK SOFTWARE INC.
783 North Water Street
Milwaukee, Wisconsin 53202

UCSD PASCAL is a trademark of the Regents of the University of California.
PDP-11 and RSTS/E are trademarks of the Digital Equipment Corporation.

CIRCLE 41 ON READER CARD
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NOTE: The information contained in this document should not be construed as a commitment by the author for the accuracy or reliability of this

information.

Installation of this software is not supported and will result in the operation of a non-standard system. Use this software at your own risk.

The Implementation of Hidden Files
Under RSTS/E Version 7.0

By John F. Sandhoff, Data Processing, California State University at Long Beach

An Introduction to Hidden Files

There exists in certain RSTS/E applications a desire to
make certain files ‘invisible’ to the general user public. DEC
has partly recognized this need and incorporated, under ver-
sion 7.0, a means of making it impossible for non-privileged
users to get directory information of cross-account, private
files. This article describes a method developed by and in use
at Long Beach State University that permits specific public
files to be transparent to non-privileged users.

Why a need for hidden files? In many environments,
especially educational installations, it is highly desirable for
certain programs to be able to access a data file without us-
ing privileges, but still be able to maintain a high degree of
security. Defining a file as public allows a program to access
it, but unfortunately it also allows anyone that knows the
filename to access it. If the name could be kept secret, and a
discreet name chosen to prevent a lucky guess, all re-
quirements would be met.

The $DIRECT program can be disabled, but such an ac-
tion is not very practical. Besides, users can still write their
own directory program by using the appropriate SYS calls. If
the directory SYS calls are also disabled (or privileged), many
programs that rely on performing a directory lookup, such
as $PIP.SAV and the task builder, would fail to operate.
Even though it can be argued that disabling $TKB provides
definite system throughput gains, such a move is generally
impractical.

The process of hiding files as described in this docu-
ment is a relatively simple change to the FIP directory
lookup code. It is an extension of feature patch 3.5.9, which
restricts directory lookups. What happens is this:

When a directory lookup request is made to FIP (SYS
calls 6+ 15 or 6+ 17), a section of code is executed that
scans a user’s UFD. Normally, if the specified file exists, the
directory information is returned. With patch 3.5.9 in-
stalled, this information is returned only if the requested file
is defined as public to the calling user. (Please refer to the
System Release Notes for more information). The hidden
files patch presented here carries this mechanism one step
further — if a file is public, another status bit is checked,
and if this bit is on, the file is considered by FIP to be hidden,
resulting in no directory information being returned.

After the installation of the hidden files option, a hid-
den file can be opened by a program (OPEN statement,

CALFIP), and loaded or run with the ‘OLD’ or ‘RUN' com-
mand, as applicable. However, such a file will not appear on
a directory listing (except, of course, to the owner or a
privileged user), and can not be accessed by programs that
perform a directory lookup before opening the file. (Note
that this includes PIP.SAV, TKB.TSK, and some RSX-based
programs. RNO is not affected.)

Particular attention should be given to the fact that
this patch functions in conjunction with DEC feature patch
3.5.9. Any installation that is interested in enhanced file
security should already have this feature patch installed.
This patch can be applied to either sub-version -07 or -08 of
RSTS V7.0.

Please understand that the modifications described in
this document do not in any way cause the RSTS file struc-
ture or FIP to lose track of any files. The modifications af-
fect ONLY the return of information as requested by the
directory lookup SYS calls by non-privileged tasks. A
privileged user or job maintains full functionality of the SYS
calls. It should also be pointed out that files can never be hid-
den from their owner. They will ALWAYS appear on the
owner's directory listing, and this patch by design will NOT
hide the files from their owner (or any privileged user).

Installing Hidden Files on your system involves the
following changes:

e A patch to the RSTS FIP routines to modify the
directory lookup calls

e A patch to $DIRECT to look for and respect the ‘hid-
den file’ status bit. Since $DIRECT does not use SYS
calls, a separate procedure is necessary to imple-
ment hidden files in this program.

e A one-word patch to the CLEAN option of INIT.
Without this patch, all hidden files will be reset to
non-hidden status every time your system crashes.

e A one-word patch to SONLCLN, for the same reason
as given above.

e DEC feature patch 3.5.9 MUST be installed to enable
hidden files.

e DEC feature patch 10.3.1 should be installed to the
DIRECT program. While this is not mandatory, it is
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highly recommended for security reasons. Note that
if it is not installed, any user can see all of another
user's files, EXCEPT for files that have been hidden.

The patch to the RSTS FIP routines requires 9 (decimal)
words of patch space. Currently unused space available in
‘PATCH' is being used for the new code. Be aware that
published patches to the RSTS operating system may in
time overlap the space we have chosen. If such a time oc-
curs, three alternatives must be explored:

1) Do not install the DEC patch. Depending upon what
it does, this is probably an unwise choice.

2) Remove the hidden files patch. Depending upon
how useful you have found them to be, you may or
may not wish to do this.

3) Find someplace else for the hidden files patch. If
you are not against performing a SYSGEN, and can
Jjustify getting rid of only one small buffer (I know, I
know. . .), it is easy to ‘gen in the patch as its own
little segment. If reader interest is high enough, this
topic will be addressed in a revised release of this
document.

How the Hidden Files Feature Works

The Hidden Files Feature, in the words of one RSTS In-
ternals person, will immediately crash your system and
leave the disk unusable. Don’t believe it! There are a set of
status bits located in the link fields in the UFD entry. Some
of these bits are used. some are not. One bit that is currently
‘reserved’ has been employed here to implement hidden files.

Because an unused bit is being used, problems may, I re-
peat, MAY, be encountered with future releases of RSTS/E.
However, there is an extremely simple way of almost instantly
clearing all hidden files if the need should arise. By removing
the patch applied to either SONLCLN or the CLEAN option of
INIT, and then cleaning the disk, this unused bit is cleared and
the disk is back to a totally standard format. (Obviously, all
hidden files are ‘unhidden’ by this process.)

The implementation of hidden files has been in use on
this campus since the original installation of RSTS V7.0, with
no problems arising from its use. It is equally effective on both
our system and private disks. No limitations to the system
have been imposed by this change.

By now, | am certain that the bit-twiddlers among you are
curious as to exactly what has been done to implement hidden
files. Figure 1 diagrams a typical UFD Name Entry Blockette:

! Link to Next Name Entry ! Flags ! +0 ULNK

|l - | e ——————— 1

i File Name (Part 1 in RiDSO) i +2 UNAM
_______________________________________ 1

i File Name (Part 2 in RADS50) 1 +4

) o i o e e B - S 5 Nt R T o N e i M e 1

i File Name (Part 3 in RADS50) E +6

ettt T TR RS —— 1

i Protection Code ' Status Byte ' +10 USTAT

J oo o e o e o o e e e e s e e e | e - - - -

i File Accéss Count i +12 UACNT

Flags ! +14 UAA

! Link to 1lst Retrieval Entry Flags ! +16 UAR

RSTS/E USERS

From one of the pioneers in-commercial
data processing using RSTS. Off the shelf
software ready for immediate delivery.
Completely interactive. Extensively
documented. Fully supported. |deal for
OEM'’s, service bureaus or end users.
Cost effective solutions including:

ACCOUNTS PAYABLE
GENERAL LEDGER
FINANCIAL REPORTING
ACCOUNTS RECEIVABLE
PAYROLL

FIXED ASSETS

For complete details, contact us at:

Plyc OM services, inc.

P.O. Box 160
Plymouth, IN 46563
(219) 935-5121

CIRCLE 42 ON READER CARD

Note that each link field contains 4 flag bits. Hidden
files makes use of bit 3 in the accounting entry link. If this
bit is set, the file is considered to be hidden.

Extreme care was exercised when choosing which flag
bit to utilize. Some of the various uses for many of these bits
are: entry in use, file contains a bad block, disk caching,
and flags reserved for CLEAN. Because of possible future ex-
tensions to the RSTS disk mechanism, DEC may in some
future release decide to use the same bit that we are now
using. For this reason, the availability of hidden files on
future releases of RSTS cannot be guaranteed. (Of course, if
DEC chooses to support the hidden file structure . . .)

Supplied with this document is a listing of a not perfect
but nonetheless rather effective program used to hide and
unhide files. As written, it is capable of stand alone operation
(RUN command), or chain entry (CCL entry). When installed
with the proper CCL's, both the ‘HIDE' and ‘UNHIDE' com-
mands become available. Indirect command files can also be
utilized to hide or unhide a list of files. This program must be
defined as privileged, since it does access the MFD and UFD’s.

Since a file's hidden status is not preserved by the stand-
ard backup programs provided, a rather crude method is
presented in Appendix B to create an indirect command file
that can be used to rehide all hidden files on the system (it
must be performed from a privileged account). Sites choosing
to implement hidden files are encouraged to watch for the re-
lease of a very fast and efficient system cataloging program
that can create a recovery file to restore hidden files.

The Actual Coding Involved

This section provides the reader with the actual coding
used, both the original sequence from FIP, and the modifica-
tions necessary to put hidden files into effect.
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TOP:
START:

XXXX:

«.DIRP:

108:
208:

TOP:
START:

XXXX:

..DIRP:

108:
208:

PATCH:

58:

THE ROUTINE LISTED BELOW IS CONTAINED WITHIN PSECT 'DIR0O' OF
THE FIP CODE. IT IS RESPONSIBLE FOR RETURNING DIRECTORY
INFORMATION AS REQUESTED BY SYS CALLS 6+15 AND 6+17 WHEN

THE TARGET DEVICE IS DISK.

THE FIRST FEW LINES DEAL WITH RETRIEVING THE NEXT FILENAME AND
ARE NOT NECESSARY TO THE UNDERSTANDING OF WHAT WE ARE INTERESTED
IN. STARTING AT THE CODE LABELED 'XXXX', WE HAVE A VALID
FILENAME ENTRY BLOCKETTE IN CORE, POINTED TO BY REGISTER RS.

SEE FIGURE 1 ELSEWHERE IN THIS DOCUMENT FOR THE LAYOUT OF

THIS INFORMATION.

THIS ROUTINE .RETURNS WIT“ THE CARRY BIT SET IF THE FILENAME
WAS NOT FOUND. NOTE THAT UFD'S AND FILES MARKED FOR DELETION
ARE IGNORED.

THIS CODE ASSUMES THAT FEATURE PATCH 3.5.9 HAS BEEN INSTALLED.
THIS PATCH CHANGES THE INSTRUCTION AT '..DIRP' FROM AN
UNCONDITIONAL BRANCH TO A CONDITIONAL BRANCH.

CALL 1$ ; GET NEXT UNIT ELSEWHERE

CALL @#RDENXT ;i GET NEXT FILENAME

BEQ TOP ; NO MORE FILES, GET NEXT UNIT

BITB #US.UFD!US.DEL,10(R5); CHECK THE USTAT BYTE

BNE START ; IF UFD OR DELETED, ACT AS IF NOT THERE
TSTB @#FIPRIV ; IS THIS USER PRIVILEGED?

BEQ 208 ; SKIP ROUTINES IF PRIV USER

CMP (RO) ,@#FIUSER ; ARE WE REQUESTING DATA ON OURSELVES?
BEQ 208 ; YES, SKIP ROUTINES

MOVB 11(R5),R2 ; RETRIEVE FILE'S PROTECTION CODE

CMPB 1(RO) ,@#FIUSER+1; SAME PROJECT NUMBERS?

BEQ 10% ; YES, SHIFT ACCORDINGLY

ASH #-2,R2 ; SHIFT PROTECTION CODE

ASH #-3,R2 ; SHIFT AGAIN

RETURN

THE FOLLOWING CODE CONTAINS THE MODIFICATIONS ADDED BY THE
HIDDEN FILES PATCH. THE LOCATION LABELED HERE AS 'PATCH' IS
WITHIN THE RSTS PATCH SPACE.

CALL 1$ ; GET NEXT UNIT ELSEWHERE

CALL @#RDENXT ; GET NEXT FILENAME

BEQ TOP ; NO MORE FILES, GET NEXT UNIT

BITB #US.UFD!US.DEL,10(R5) ; CHECK THE USTAT BYTE

BNE START ; IF UFD OR DELETED, ACT AS IF NOT THERE
TSTB @#FIPRIV ; IS THIS USER PRIVILEGED?

BEQ 208 i SKIP ROUTINES IF PRIV USER

CMP (RO) ,@#FIUSER ; ARE WE REQUESTING DATA ON OURSELVES?
BEQ 208 ; YES, SKIP ROUTINES

CALL PATCH ; *** THIS IS OUR JUMP TO THE PATCH
CMPB 1(RO) ,@#FIUSER+1; SAME PROJECT NUMBERS?

BEQ 108 ; YES, SHIFT ACCORDINGLY

ASH #-2,R2 ; SHIFT PROTECTION CODE

ASH #-3,R2 ; SHIFT AGAIN

RETURN

THIS IS THE ROUTINE PLACED IN PATCH
SPACE

MOVB 11(RS) ,R2 RETRIEVE FILE'S PROTECTION CODE

BIT #10,14(45) LOOK FOR 'HIDDEN BIT' IN UAA FIELD

BEQ 5% NOT HIDDEN, PROCEDE, ELSE

BIS $#24,R2 FUDGE THE PROTECTION CODE TO
ASSURE FAILURE

RETURN

Patching Procedure

This section lists step-by-step instructions to apply the
hidden files patch to RSTS/E V7.0 systems. This patch to
FIP assumes that there is enough space in ‘PATCH’ to add
the necessary code. (This is discussed more completely
elsewhere.)

For those of you brave enough to venture into the
fascinating world of bit-twiddling, here goes:

NOTE: If ANY of the old values appear incorrect, ESPECIAL-
LY if any of the locations in the patch space are non-zero,
ABORT THE PATCH PROCEDURE by typing a Control/C. Do
NOT install the patches if things “don’'t seem right”.

1) Add the following patch to FIP. If the directory code

on your system is non-resident, this patch can NOT
be installed to your currently running monitor. You
must use the INIT PATCH option. Note that if DEC
patch 3.5.9 has already been installed, the portions
marked by asterisks must be deleted!

September 1981

RUN SONLPAT

Command file name? (Type a <LF> if entering it by hand)
(Type 'filnam=' to save the patch

File to patch? RSTS.SIL (Type a <LF> for current SIL)

Module name? OVR (FIP if code is resident)

Base address? ..DIRP
Offset address? 0
Base Offset 01d New?
2222?22 000000 000415 ? 1415 (This is DEC patch 3.5.9)
222222 000002 22?222 ? "2
Offset address? 10
Base Offset 01d New?
000010 116502 ? 4737
000012 000011 ? PATCH+356
? ? 000014 126037 2 "z
Offset address? "2
Base address? "2
Module name? RSTS
Base address? PATCH
Offset address? 356
Base Offset 01d New?
222222 000356 000000 °?
222222 000360 000000 2
222222 000362 000000 2
222222 000364 000000 2
222222 000366 000000 2
222222 000370 000000 2 BEQ+2
2
?
2
?

222222 000372 000000
222222 000374 000000
222222 000376 000000
222222 000400 7?2222?2 2 °C (Uparrow/C to exit)

2) Add the following patch to (0,1)INIT.SYS

File to patch? (0,1)INIT.SYS

Base address? CLEAN

Offset address? 3402

Base Offset 01d New?

113002 003402 042765 ? <LF> (This step is for verification)
113002 003404 000013 2 3
113002 003406 000014 2 °

3) Add the following patch to SONLCLN.SAV

File to patch? SY:[1,2]ONLCLN.SAV

Base address? 55702

Offset address? 0

Base Offset 01d New?

055702 000000 042765 2 <LF> (This step 1s for verification)
055702 000002 000013 2 3
055702 000004 000014 2 °

4) Marvel that your system is still running. The binary
patches are finished, all that is left is a modification
to the $DIRECT program, and the typing in of a pro-
gram that makes it easy to hide a file.

e (Uparrow/C to exit)

C (Uparrow/C to exit)

5) Change the following three lines in the $DIRECT
source. The first line contains only an addition, as
indicated.

2250 P$(I%)=U%(U%,I%) FOR I%=1% TO 3% &
\ P%$(5%)=SWAP%(U%(U%$,4%)) AND 255% &

ULNK%=U% (U%,0%) &
UAA%=U% (U%,6%) &
RETURN IF UAA% AND 8% IF P1%$<>1% UNLESS FILE.PPN%=P0% &
R$=FNL% (UAA% ,F%) &
P%(4%)=U% (R%,2%) &
P%(6%)=U% (R%,3%) &
P%(7%) =U% (R%,4%) &
P%(8%)=U% (R%,1%) &
P%(9%) ,PB%=U% (R%,7%) &
P%(10%)=U% (R%,5%) &
P$(11%)=U%(R%,6%) &
P%(I%)=0% FOR I%=12% TO 23% &
P%(24%)=(U% (U%,5%) AND 255%) +(SWAP% (U%(U%,5%)) AND 255%) &
P%(25%) =U% (FNL% (U% (U%,7%) ,F%) ,1%) &
MSB.SI%=P%(11%) AND 255% AND P%(10%)=0% &
GOSUB 10100 IF FCBLST%<>0% AND (S1% AND 1032%) &
P%(4%)=(P%(4%)+PB%-1%) AND -P8B% IF S2% AND 2048% &
I%=U% (R%,0%) AND (NOT 15%) &
IF I% THEN R%=FNL%(I%,F%) &

P$(I%+11%)=U%(R%,I%) FOR I%=1% TO 7% &

I$=U% (R%,0%) AND (NOT 15%) &

IF 1% THEN R%=FNL%(I%,F%) &

P%(I%+18%)=U%(R%,I%) FOR I%=1% TO 5% &

*xo==
Add
this

line

B PP  EP,

S

S

2355 IF (S1% AND 5%) THEN &
X% = (USTAT% AND 128%)/128% &
\ X% = (UAA® AND 8%)/4% UNLESS X% &
\ PRINT #0%, MID(" *-",X%+1%,1%); &

THE FILE IS MARKED FOR DELETION IF BIT 7 OF &
THE USTAT BYTE IS SET &

THE FILE IS HIDDEN IF BIT 3 OF THE ACCOUNTING &
LINK IS SET &

NOTE THAT THE MDEL FLAG TAKES PRECEDENCE OVER &
THE HIDDEN FLAG &

&

300 CROSS.PROTECT$=-1% (This is DEC feature patch 10.3.1

6) Recompile the $DIRECT source.

7) If you are lucky enough to have this document on a
release tape, load the tape and copy the file
‘HIDE.BAS' from it. Otherwise, limber up your typ-
ing finger(s), and start typing in the listing from Ap-
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pendix A. Of course, files can be hidden by 0| CATIFORNIA STATE UNIVERSITY, LONG BEACH &
CAREFULLY uslng SODT from a prlv]leged account' é’l THIS SOFTWARE IS BEING PROVIDED FREE OF CHARGE TO THE DEC USER &

but l am nOt One tO recommend it ! COMMUNITY AND MAY BE COPIED ONLY WITH THE INCLUSION OF THIS &

COPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER COPIES THEREOF, IN &
! WHOLE OR IN PART, MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE &
! TO ANY OTHER PERSON EXCEPT FOR NON-PROFIT USE AND TO ONE WHO &

8) Compile the program obtained from step 7 and | SOPTWARE SHALL AT ALL TINES REMAIN IN CALIFORNIA STATE UNIVERSITY, &
" . . s . ! LONG BEACH. &
make it public and privileged. If desired, place the ».

! THE INFORMATION <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>