





























































































































































































































several versions of the system, depending on memory size.
These are scheduled for delivery between March and Sep-
tember 1966, There would also be a version for time sharing.
At each level there would be two compilers: one for quick
compiling with rather inefficient object coding; and the
other with efficient object coding, but slow compiling time.

Work is proceeding with the publication of the Computer
Applications Digest (CAD). This will be a monthly publi-
cation of JUG that will give absiracts of current programs
and programming systems of the JUG member sociefies. Costs
will be underwritten by the ACM, and publication will soon
begin on a trial basis.

The next JUG meeting will be held in conjunction with the
FJCC in Las Vegas. All DECUS members are invited to at-
tend.

DO YOU HAVE A QUESTION?

Due to the success of the Question-and-Answer Session at
the Spring DECUS Symposium, the Editor feels that it would
be beneficial to users to carry this over as a regular column
in DECUSCOPE. The user would submit questions regarding
problems he may be having with the software or hardware or
any other question he may have regarding DEC Equipment,
etc., to the Editor of DECUSCOPE. The questions and their
answers received from DEC personnel would be published in
DECUSCOPE. Although some questions would only be im-
portant to a particular installation, there will be many in-
stances where these questions and answers would benefit
other users as well,

In order to get this column "on its way", we ask that you
send in your questions as soon as possible. The questions
should be sent to: Mrs. Angela J. Cossette, DECUS, Digital
Equipment Corporation, Maynard, Massachusetts 01754,

PDP-6 AND PDP-8 JOIN EMPERCR
VAN DE GRAAFF ACCELERATOR

Rochester University's Nuclear Structure Research Laboratory
will be installing an on-line time-sharing computer system
for experimenting with its new Emperor Van de Graaff Ac-
celerator some time in January. The system will be used for
time - shared computation and on=line data acquisition for
several nuclear experiments. Major elements of the system
are PDP-6 and PDP-8 computers and a new intercommunica-
tion subsystem.

The PDP-6, which integrates the equipment and programming
needed for time=sharing use, will serve the computation needs
of several groups of researchers in the Structure Laboratory and
will perform on=line analyses of experimental data taken and

sorted on the PDP-8.

The PDP-8 will function in the system as a pulse height an-
alyzer, recording results of subatomic particle interactions
induced by the accelerator, sorting the data, and passing it
on when required to the PDP-6 for detailed anaiysis.

Acomputer was employed for this function instead of a special
purpose analyzer because it provides the system with a three-
fold flexibility. First, the mode of pulse height analysis can

be simply changed by reading~in a new control program;
second, when not in use as an analyzer it can be used in its
prime role as a computer; and third, it can also serve as a
remote station to the central processor, in thiscase the PDP=-6.

SPRING 1965 DECUS PROCEEDINGS

The proceedings of the symposium held at Harvard University
in May are now available. Copies have been sent to all
DECUS delegates. Please direct all requests for copies to
Mrs. Angela Cossette, DECUS, Maynard, Mass. 01754,

ATTENTION DELE GATES

Please return your ballots for the election of DECUS of-
ficers as soon as possible’,

COMPUTER OPTIONS

MEMORY PARITY
TYPE 176

The Type 176 Memory Parity option exfends each PDP-7
core memory word from 18 to 19 bits. It provides the hard~
ware for generating and storing parity on transfers to mem-
ory and checking parity on transfers from memory. It is
completely independent of all parities produced and checked,,.
in peripheral devices. (

The memory parity option works in the following manner:

1. On transfers to memory, the parity (19th) bit is set
so that the sum of 1 bits in the word is odd. This is
known as sefting "odd parity."

2, On all transfers from memory, a check is made for
odd parity. If it is found, no special action is taken.
If it is not found, the resulting action is determined by
the setting of the three-position switch mounted on the
parity logic.

Position 1: Detection of an error in parity will cause
the setting of the parity error flip-flop.
This flip=flop is connected to the program
interrupt facility, the 1/O skip facility,
and an indicator lamp. If the program in-
terrupt is enabled, a parity error will result
in a program interrupt.

Position 2: Detection of a parity error will still cause
the parity error flip-flop to be set, but a
program inferrupt will occur even if the
program interrupt control (PIC) is not en-

abled.

Position 3: Again, the parity error flip=flop will be
set, but now the computer will halt at thef
completion of the current memory cycle'®
[t may be restarted in the usual manner.

3. The parity error flip-flop and associated indicator
may be cleared by an [OT instruction or by use of any
of the keys except STOP and CONTINUE.



Two |OT instructions are provided with the Type 176:

702701 SPE Skip on parity error, The next instruc-
tion in the sequence is skipped if the

parity error flip-flop is set.

02702 CPE Clear parity error. The parity error

flip-flop is reset,

Associated with the memory parity option is an indicator
panel which contains four indicators:

READ PARITY On if parity bit was set when memory
was read

WRITE PARITY On if parity bit was set when memory
was written

PARITY ERROR On if parity error has occurred

WRONG PARITY Used for maintenance only

BOUNDARY REGISTER AND CONTROL
TYPE KA70A

The Type KA70A Boundary Register and Conirol is designed
to allow the programmer to protect a section of memory from
modification by programs in the remainder of memory. It is
designed to operate in conjunction with the 1/O frap mode.

The boundary register is a 3-bit register whose bits corre-
spond to 1024, 2048, and 4096 in the address portion of an
instruction. When any of these bits are set to 1 and the I/O
trap is enabled, the program may not address any address

swer than the value contained in the boundary register.
All addresses equal to or greater than this value are con-
sidered illegal and will result in a program break (see I/O
trap descripfion).

The boundary register is loaded from AC bits 15, 16, and 17
by an 10T instruction. Since the bits of the boundary reg-
ister correspond to 1024, 2048, and 4096, it is possible for
the programmer to protect 1K, 2K, ...up to 7K of an 8K
memory by setting the appropriate bits. The protected sec-
tion always starts at 00000, and only 1024-word increments
can be protected.

The following 1OT instruction are used with boundary reg-
ister and control:

701404 SBR Set boundary register. Loads the
boundary register with the contents
of AC bits 15, 16, and 17.

701701 CBR Clear boundary register.

The boundary register cannot be set or cleared while in the
I/O trap mode. A proper sequence of instructions would be:

PROTEK, LAC BOUND  /Read boundary setting
SBR /Set boundary register
ITON /Enable trap

(trap or program break to
executive program)

CBR /Clear Boundary register

(leave executive progrem)

If the boundary register is used on a PDP-7 with greater
than 8K memory, it will protect the designated area in each
8K memory bank.

DECUS PROGRAM LIBRARY

PDP-5 PROGRAM LIBRARY ADDITIONS
DECUS NO. 5-2%

Title: Compressed Binary Loader (CBL) Package

Authors:  Michael S. Wolfberg and Charles Kapps, Moore
School of Electrical Engineering, University of
Pennsylvania

PDP-5 Installations using an ASR-33 Teletype for reading in
binary tapes can save significant time (approximately. 25%)
by taking advantage of all eight channels of the tape. The
CBL loader only occupies locations 7700 through7777. The
tape is formatted into individual blocks, each with a check-
sum.

On detection of gn error, the loader halts so the tape may
be repositioned inthe leader area of the block which caused
the error.

PAL ll has been modified to punch in CBL format, and a

DDT-5-3 (comparable to DDT-5-5, DECUS No. 5-19) has
been written.

The following programs are included in the package:

CBL Loader

CBC Converter (BIN to CBL)

CONY Converter (CBL to BIN)

PAL [IC  (punches CBL format)

DDT-5-3 (reads and punches CBL format)

Or B Wi -~

PDP-7 PROGRAM LIBRARY ADDITIONS
DECUS NO. 7-9
Title:  Scope Text Editor for the PDP-7/340 (S1)

Author: N. E. Wiseman, University of Cambridge, England

S1 isa general purpose on-line text editing program for ASC11
8-track paper tape documents. The program is controlled by
commands issued via the light pen and keyboard, and mon-
itoring of the text is provided by the CRT which serves as a
"window" into aselected area of the text. The action point
for an edit function is determined by the position of a pointer,
displayed asan underline symbol, which may be moved any-
where in the text. The textis held by the program in a cir=
cular buffer havinga capacity of around 3000 characters. If
additions are made to the text when the buffer is full, the
head of the buffer is automatically punched out to make room
for the tail. In this way arbitrarily large documents can be
passed through the editor although access at any moment is
limited to the most recent 3000 characters.

Program uses 228 to 27778

Text buffers use from 3()008 to 177668



PDP-5 DELEGATES

Ronald L. Chandler
Remington Arms Co., Inc.
Bridgeport, Connecticut

PDP-5/8 DELEGATES

Gunnar Jungner
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Stockholm, Sweden
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Stockholm, Sweden
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Stockholm, Sweden
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Stockholm, Sweden
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Telare AB
Stockholm, Sweden

William B. Baker
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Idaho Falls, Idaho

Robert H. Bowerman
U.S. Naval Underwater Ordance
Station, Newport, Rhode Island

Robert M. Boynton
University of Rochester
Rochester, New York

John J. Byrnes
Systems Research Laboratories
Manhattan Beach, California

Louis D. Coffin
Battelle = Northwest
Richland, Washington

T. D. Cradduck
Manitoba Cancer Foundation
Winnipeg, Manitoba Canada

Fred Feagin
University of Pittsburgh
Pittsburgh, Pennsylvania

Jack J. Fishman
The Foxboro Company, DSD
Natick, Massachusetts

Harland D. Goodwin
Phillips Petroleum Company
Idaho Falls, ldaho

Michael Green

Case Institute of Technology
Cleveland, Ohio

Roger A. Hussey
Northeastern University
(DSL, Hanscom Field)
Bedford, Massachusetts

Sven Jansson
Telare AB
Stockholm, Sweden

Charles Kapps
University of Pennsylvania
Philadelphia, Pennsylvania
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Fred C. Marshall
Federal Aviation Agency
Portuguese Bend, California

Carl H. McClure, Jr.
The Foxboro Company
Natick, Massachusetts

H. Bjerrum Moller
Danish Atomic Energy Commission
Roskilde, Denmark

Lloyd J. Ostiguy
Inforonics
Maynard, Massachusetts

James F. Powlowski
NASA, MSC
Houston, Texas

Douglas A. Ramsay
V. A. Hospital, Psychology Svc.
New York, New York

R. W. Ranshaw
University of Pittsburgh
Pittsburgh, Pennsylvania

Martha H. Richardson
The Foxboro Company
Foxboro, Massachusetts

Philip B. Sampson
Tufts University
Medford, Massachusetts

Robert Sanders
Sylvania Electronic Products
Waltham, Massachusetts

Troy L. Williams
NASA - MSC

Houston, Texas

Ken Wray
320 Morgan Cres.
Kirkfield Park, Manitoba Canada
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DOW-BADISCHE PLANT-WIDE COMPUTER CAPABILITY

James Miller
Dow Badische Chemical Company
Freeport, Texas

Dow-Badische Chemical Company manufactures chemical
intermediates which include caprolactam, acrylic monomers,
and butanol. The plant is located 50 miles south of Houston,
Texas, about five miles from the Gulf of Mexico. In 1964,
Dow-Badische purchaseda PDP-5 computer with 4K memory,
a Type 555 DECtape having one dual transport, and a 630
Data Communications System with six remofe stations.

A remote station, placed in each control area, provides
~amputer capability throughout the plant and the results have
_ zen most satisfying. The distance from the farthest station
to the central processor along the route of the cable is one-
half mile. Each station consists of one ASR-33 Teleprinter
operating on full duplex with reader-stop capability. This
requires a six-conductor cable to each station and makes pos-
sible FORTRAN compiling, which calls for intermittent tape
reading and punching.

Dow=-Badische has equipped each teleprinter with a roll-
around pedestal which allows the stations to be moved with
considerable ease from office to office, or to a control room
in the same building.

Periodically an operations man makes a tour of the control
instrument area to log in specific items of data such as tem-
perature, pressure, flow rates, composition of sfreams, and
tank levels. Normally, as many as 60 entries are checked
to see that the values are within specified limits.

With the aid of the computer and suitable input/output de-
vices, much more information is extracted. An actual sur-
vey is made of what has happened since the last set of re-
corded data, allowing the operations personnel to take action
if product distribution is poor. Response is realized over
periods of 4 or 8 hours, with such results as:

1. Assurance that the flow of materials into and
out of equipment has proceeded as desired.

2. Rapid evaluation of the effect of deliberate
process changes.

3. Rapid and exact measurement of the effect of
unintentional process changes.

Without the computer such evaluations require tedious hand
calculating which is time consumingand cannot be performed
more than five times a week,

STATION STATION STATION STATION STATION STATION
1 2 3 a 5 6
630
COMMUNICATIONS
SYSTEM
DECTAPE le——] P73 g o STATION

(4K) LOCAL




A special time-shared programming system hasbeen developed
providing each control area with immediate access to the
central processor computer, and allowingease of interpreta-
tion of data by computer users.

The Time=Shared Programming System

All the double precision mathematical routines are gathered
into one compact area slong with a text conversion routine
and a DECtape write and read routine. The executive rou-
tine does not use the interrupt because in this system no main
program exists which gathers data or sends information to re-
mote stations. Instead, each teleprinter operates a complete
and independent program of its own, with selection of new

programs occurringsimultaneously with the operation of other
station programs. This systemallows each teleprinter 17 msec
out of every 100 msec; it also responds to all flags of the
DECtape system. Surrender of the computer occurs on ingyt
or output functions.

Each station has an area three pages long for its program
plus one page which serves to link the station to the com-
mon mathematical text and DECtape routines. Programs re-
quiring more than three pages are chained together by call-
ing subsequent portions from DECtape into the same three-
page area under program confrol. No inferruption of other
programs in progress occurs. Very long programs can be de-
vised in this fashion.

|—DECTAF’E ROUTINE, BIN LOADER, ETC.
USED AS A COMMON REFERENCE

0 1000 2000 3000 |4000 5000 6000 7000
Z Z Z Z Z
f Z 2 Z 3 Z -4 Z 5 //.-
Z Z Z Z
— — — v v

ACTUAL PROGRAM, STATION #5
CONNECTING ROUTINES, STATION #5

MATH, EXECUTIVE, AND TELETYPE ROUTINES

DECTAPE ROUTINE FOR ALTERNATING BETWEEN

TIME-SHARING AND FORTRAN PROGRAMS

Messages can be sent from one station to another except
when a station is on-line.

By means of a special DECtape routine located in the top
page of memory, a remote station may take over the entire
memory and compile or operate FORTRAN programs in de-
sign calculations. This alternating between "remote mode"
and "time-sharing mode" is performed without assistance
from personnel at the central processor. To prevent serious
conflicts a schedule of hours is posted indicating when re-
mote mode is permitted.

By means of the new PAL, a time=-sharing "language" was
developed. The majority of technical people write programs
in this language. Programmers need not understand the de-
tails of basic time-sharing and DECtape programming; with
PAL 1l it is possible to store all the pseudo instructions with
the assembler, making it easier for the random programmer.

In addition, more than half the salaried technical people
and some hourly employees are capable of writing fime-
shared and FORTRAN programs. This is the result of an in-
tensive programming instruction project developed within
the concept of plant-wide computer capability.

Summary

Some chemical companies have the computer do automatic
data logging by tying into direct sensing devices in the
plant. Still others "close the loop" by not only sensing data
but also executing changes in plant operation under com-
puter control.

The Dow-Badische system has the following advantages:

1. It costs less. It is expensive to convert exist=
ing data~gathering equipment from the more con-
ventional air-operated style to digital signal-
producing equipment or to provide converters.

2. Dow=-Badische processes are constantly being
upgraded; the present system demands only simple
program changes.

3. The computer makes short~term "brush fire"
projects quite simple to undertake. With other
more complicated systems, such flexibility is often
difficult and at times unavailable.

Briefly, with a total investment of $70,000, Dow-Badische
has placed in five control areas a computer capable of:

1. Routine calculafions

. Routine records keeping

2
3. Plant performance evaluation
4, Design calculations

5

. Additional user's commands.

This paper was presented at the Fall 1965 DECUS Symposium
and will also be published inthe proceedingsof thismeeting.



DECUS FALL SYMPOSIUM EPILOGUE

John T. Gilmore, Jr.
C. W. Adams Associates Inc.
DECUS Meetings Chairman - 1965

This symposium, like the one this spring, was scheduled to
coincide with the Joint Computer Conference in the same
part of the country in order to accomodate those traveling
from ofar. There seems to be no reason to change this pro-
cedure as long as DECUS continues to find gracious hosts at
the right places at the right times. It was also the first at-
tempt at a double session, single-day symposium and it ap-
peared to be well received.

Of particular interest was the talk given by guest speaker
David R. Brown of Stanford Research Institute on the logical
design and implementation of future computers.

The sophisticated use of display scopes for data acquisition
and general man~machine communication techniques was most
impressive as were the tours of the Stanford Computation
Center, the Medical Center and the Linear Acceleration
Center.

The delegates meeting was a surprise to many in that it in-
cluded a discussion of the controversial subject of what to
do with symposium papers which describe copyrighted pro-
" -ams which are for sale. The impact of exchanging software
..or money between users and outside professionals could cause
some sweeping changes to DECUS, and it was therefore de-
cided to encourage further discussion of the subject via
DECUSCOPE and by a panel discussion session af next spring's
symposium,

In summarization; the symposium was another step towards
fulfilling the DECUS goal of information exchange.

DECUS BYLAWS REVISED

During the recent election, DECUS delegates voted on sev-
eral bylaw revisions. All approved revisions have been in-
corporated into the old bylaws and new sets have been
printed and are beingsent to all delegates. Individual mem-
bers and others who would like a copy should confact the
DECUS Executive Secretary.

EDITOR'S NOTE

__Jeto the time spent in preparation of the FALL DECUS SYM-
POSIUM, thisissue of DECUSCOPE combines the November
and December editions, DECUS is growing rapidly, making
deadlines that much more difficult to meet. However, our
New Year'sresolution is publication before the 15th of every
monih.

NEW DECUS PUBLICATIONS

Recently, a mailing of the new DECUS Library Catalog was
sent to all individual members of DECUS. Those who have
applied for individual membership since November 15th will
receive their copies shortly.

Delegateswill be receiving their catalogs in a new, attrac-
tive "DECUS Notebook" which is now being mailed. These
notebooks contain information that we feel every delegate
should have on hand to effectively keep active his installa-
tioninthe "users group.” Included, for example, is a copy
of the revised DECUS bylaws, library catalog, a section for
current issues of DECUSCOPE, a DECUS brochure, indexes
of past issues of DECUSCOPE and Proceedings, and a list of
delegates noting the type of computer each owns. Period-
ically, material will be sent to update or supplement the in-
formation contained within the notebook .

Due to the costs involved in supplying these notebooks, we
canonly send one complimentary notebook for each computer
owned. Additional copiesmay be obtained at a cost of $3.00
each. However, if your installation has several PDPs and
only one registered delegate, please contact the DECUS
office for additional installation applications. Each new
delegate will automatically receive a notebook. Non-
installation members may obtain copies at $3.00 each.

‘We feel these notebooks are another step toward increasing

the effectiveness of DECUS. We appreciate receiving your
comments and/or suggestions regarding these notebooks.

Please direct requests for copies to the DECUS Executive
Secretary, DECUS, Maynard, Massachusetts.

NEW DECUS OFFICERS
The following are the newly elected DECUS Officers for
1966-67 ¢

President:

John B. Goodenough
Electronic Systems Division
Air Force Systems Command
Hanscom AFB, Massachusetts

Recording Secretary:

Richard G. Mills
MIT Project MAC
Cambridge, Massachusetts

Meetings Chairman:

Donald A. Molony
Rutgers University
New Brunswick, New Jersey

Executive Secretary (Appointed)

Angela J. Cossette
Digital Equipment Corporation
Maynard, Massachusetts



DETAB/65 AVAILABLE FROM
JUG REPRESENTATIVE

JUG (Joint Users Group) has recently distributed copies of
DETAB/65 to theuser group representatives, DETAB/65 is a
COBOL-oriented decision table language that is designed to
reduce complex decision rules to tabular form. When de-
bugging complex programs, detailed coding of decision tables
tends to be reduced to careful analysis. The present ver=-
sion of DETABwasdeveloped by Working Group 2 on Decision
Tables of the Special Interest Group on Programming Lang-
uages (SIGPLAN) of the Los Angeles chapter of the ACM.
The following abstract is provided with the package.

"The DETAB/65 preprocessor converts limited-entry decision
tables contained within COBOL programs into a form ac-
ceptable by a COBOL compiler.

"The preprocessor wasdesigned to facilitate easy modification
for various COBOL implementations. [t can be used either
alone (as a preprocessor) or incorporated into a COBOL
compiler.

"The preprocessor has been successfully compiled and ex~
ecuted upon the CDC 1604~-A, 3400, 3400, and on the |BM
7040, 7044, and 7090/94 computers.

"The preprocessor package consists of the following:

1. Abstract
2. The DETAB/65 Language

3. Adescriptionof the Basic Algorithm used in the
DETAB/65 Preprocessor

4. DETAB/65 Users Manual
5. Decision Table Bibliography
6. Preprocessor Card Deck and Listing
7. Test Deck."
Inquiries may be made to the DEGUS office.

BEST WISHES FOR YOUR HAPPINESS

IN THE/@M

from the
DECUS Staff

PROGRAMMING NOTES

PDP-7 FORTRAN II

PROGRAMMING NOTES FOR THE PDP-7

Edmund S. Fine and Daniel J. Gold
New York University
University Heights, New York

The following suggestions may be of use to PDP-7 FORTRAN ||
users.

1. During FORTRAN execution, (i.e., reading
and punchingof data tapes, ) AC switches 9and.10
placed in the up position indicate ASCII tape in-
put and output; inthe down position, FIODEC tape
input and output.

2. When inserting a set of S-coded symbolic in-
structions withina FORTRAN program, be sure that
the first instruction is:

S [tab] LFM

If this precaution is not taken, some of the symbolic
instructions may be interpreted as floating point
commands which lead to improper execution of the
program.

3. In using the 340 CRT Display with FORTRAN,
the following sequence may save the programrgg-
from retyping a large section of S-coded symbd&§
programming.

a. Prepare FORTRAN program with the fol-
lowing sequenceat the location where display

is desired:
S LFM
S JMP DISPLA
S GOBACK, NOP
b. The symbolic~coded display program should
begin:
DISPLA, ...
and end:
JMP GOBACK
START

Note that there is no S inthe first field of the
entire display tape.

c. The FORTRAN program should be compiled
in the usual manner, but the symbolic-coded
display section should not be compiled.

into the Symbolic Tape Editor. Delete
"START" which is at the end of the tape, aftt
punch out the corrected tape.

d. Read the FORTRAN compiler output tciz

e. Assemblethetapestogether usingthe FOR-
TRAN Assembler, reading the Editor-corrected
FORTRAN compiler output in first.



f. Continue from here according to the normal

FORTRAN procedure.

Communication between the segments may be easily achieved
"-ough the use of integer variables as described in the FOR-
. AN [I MANUAL, DIGITAL-7-2-S. This general pro-
cedure may also be used for other symbolic-coded program
segments.

PDP-7 PARITY TEST/GENERATE PROGRAMS

Donald V. Weaver, Consultant
New York, N.Y.

Some Teletype devices punch even parity in channel 8 of
ASCII code. The program to verify input parity is modified
to generate parity on output.

Program |  Full Word Looping Operation

jms parity

each bit of contents of AC is rotated into the link
where amodulo2 sum of previous bits is half-added
to it; any character length may be used; program
iterates until AC is clear

N N N NN

requires under 50 psec on 8-bit ASCII code

parity, O

cll rar /sum is zero initially

szl cll rar  /O+b, =b,
eml /1+b! =pl complemented
sza bl

jmp .=3

szl

imp error

jmp i parity
Note that final skip-test and next instruction are "parameters"
of the program generator:

/or, tad C200

1. Reverse sense of skip for odd parity test.

2. Selectdesired action by next instruction--stop
on input disparity or generate output parity .

3. Instead useisz parity inan all-use program with
standard procedures for a "dual return."

4. |If processing both types of parity, leave skip-
test and action for main program.

Program I  High Speed Operation on 8-bit ASCIl Code
/ executesin 20 to 30 psec per 8-bit ASCII code re~
/ quires 19 words of memory
parity, O
cll rar
szl cll rar  /event times 1, 2, and 3
cml

szl cll rar  /seven pairs like this
cml

szl

imp error
jmp i parity

See note at end of Program |

/or, tad C200; or, isz parity

PROGRAMMING MEMORANDUM
CHANGE IN PDP-8 MEMORY EXTENSION

D.A. Campbell
The Foxboro Company
Natick, Massachusetts

DEC hasrecently made a change in the operation of the CDF
(Change Data Field) instruction on the PDP-8, The current
data field is used as part of the memory referencing address
only after a deferred cycle (i.e., if the instruction is an
"indirect"). Otherwise, the current instruction field is used

as the high-order portion of the address.

This was not true on the PDP-5 which always used the data
field for the address. While this modification allows more
efficient coding (as shown in the example) many PDP-5 rou-
tineswhich are not coded to obtain information directly from
another memory bank do not work properly on the PDP-8.

Example 1 PDP-5 Coding (instruction Field=1; Data Field=1)

tag, cdf 0 /switch to data field 0
tad z 1 /get bank 0 info
cdf 10 /back to bank 1
dca templ /store in bank 1
cdf 0 /back down to get
tad z 2 /a second word
cdf 10
dca temp2

cs e
s e

Example 2 New PDP-8 Coding (Instruction Field=1; Data

Field=1)

tag, cdf 0 /switch down

tad i al /get thru indirect

dca templ  /12-bit address

tad i a2

dca temp2 /"directs” store in

cdf 10 /instruction field bank
al, 1 /12-bit addresses
a2, 2
templ, O /temporary storage
temp2, O

USING STANDARD RIM CR BINARY LOADERS
FOR MULTIBANK LOADING IN THE PDP-8

D. A. Campbell
The Foxboro Company
Natick, Massachusetts

Reference: Change in PDP-8 Memory Extension

Because of the modification in the CDF (change data field)
function on the PDP-8, any standard DEC RIM or Binary Load-
ers will load into any 4K bank of core memory with proper
manipulation of the console switches. Operate the desired
loader in the standard manner with the following exceptions:

1. Set the memory bank in which the loader is
located in the instruction field switches only.

2. Set the bank required to load the tape in the
data field switches.



3. Press LOAD ADDRESS key and START

4. Program tape will be loaded into the bank des-
ignated in the data field switches.

5. To load another tape into the same bank, press
CONTINUE. To load a tape into another bank,
reset data field switches and reload address.

This concept will work with other typesof programs (such as
the Core Memory Search program, etc.) provided the pro-
_gram occupies only one core page (i.e., does not communi-
cate between core pages with internal indirect references
other than JMP or JMS) using indirect references only to
obtain or store information external to the program when
multibank access is desired.

PARITY COMPUTE/TEST/GENERATE PROGRAMS
FOR PDP-8

Donald V. Weaver, Consultant
New York, N.Y.

The PDP-8 lacks a micro-operation to set skip-and-rotate in
a single cycle like the PDP-7's unique routine

szl cll rar /PDP-7
eml

which is the kernel of an ultra-fast program to test and/or
generate parity on the PDP-7. However, the PDP-8 can sim-
ulate this action by:

rar /PDP-8
spa

tad Ml /=400

[terating this sequence erases each 1-bit in the AC and adds
it into a modulo 2 sum in the link, for parity determination
of characters punched on paper tape in the ASCII even-parity
format of new Teletype devices.

The small kernel of this loop and loop control without a counter
suggests it may be used in-line to compute parity in special
applications:

cll

rar

spa

tad Mi /=4000
szd

imp .-4

The following subroutines are provided for general use.

Program | Full Word Looping Operation

/ jms parity
/ requires 40 to 70 psec on the é4-character data
/ set in ASCII

parity, O
cll rar
rar /channel 2, 3, ... in the link
spa
tad MI /=4000
sza
jmp .-4
szl Jor snl for odd parity test/generate
isz parity  /or, jmp error; or, tad C200
jmp i parity

The final skip-test and non-skip action on leaving the loop
are parameters in a program generator;

1. Reverse the sense of the skip to test for oddz
parity tape.

2. Use isz parity in a dual-use program with dual
return to actions specified in the main program.

3. Select desired non=skip action by this instruc-
tion in a specialized program. Stop on input dis-
parity or generate oufput parity,

4. Omitthese instructions if desired in processing
both odd and even parity tapes, placing them in the
main program.

Program ||  Highspeed Straightline Operation

The great majority of ASCI| data characters contain four or
more 1-bits, so that a straight-line operation, omitting spa
in high-volume applications, gives efficient results.

/ ims parity
/ requires 40 psec plus or minus one cycle on any
/ 8-bit code occupies 18 words in memory plus 1
/ constant
parity, 0

cll rtr /channel 1 in AC0

tad Ml =4000

rar /six pairs like this. ..

tad MI /e
szl cla /or, snl for odd parity res’r/generc'g°
isz parity  /or, specific action
jmp i parity

See note at end of Program |

Program Il  Specialized Program

The final stage of rar, tad MI (Program i above) is not needed
ina special program to generate parity for compatible tapes
since the raw code contains no more than 7 bits.

/ jms pargen

/ occupies 16 words

/ requires 35 psec plus or minus one cycle to com-
/ plete the action

pargen, 0

cll rtr /channel 1 in AC
fad MI /=4000
rar

tad Ml

rar

tad Ml

rar

tad MI

rar

tad MI

rar

tad MI

szl cla

tad C200

imp i pargen

0

/end



DECUS PROGRAM LIBRARY

PDP-5 PROGRAM LIBRARY ADDITIONS

~VECUS No. 5-1.1
Title: BPAK - A Binary Input-Output Package for the

DND_A&

D=2

Author:  P.T. Brady, New York University

This is a revision of the binary package originally written by
A.D. Hause of Bell Telephone Laboratories (DECUS No. 5-1).
With BPAK the user can read in binary tapes via the photo-
reader and punch them out via the Teletype punch. It may
be used with any in-out device, but is presently written for
the photoreader and Teletype punch. Asimple modification,
described in the write=up, converts BPAK so that it reads
from the Teletype reader if the photoreader is disabled. In
its present form it occupies locations 7600-7777 and incor-
porates these features:

1. Readinof BINor RIM tapes with checksum ver-
ification, Teletype-character-ignore-provision (so
that PAL error codes will be ignored), and ejection
of the end-of-tape from photoreader. Entry is load
address 7777; START.

2, "Verify" mode, which is identical fo readin
except that the program is not stored in memory.
This is very useful in checking on correct punch-
out of tapes (via the checksum) without spoiling the
stored program.

3. Punchout ineither RIM or BIN format. Check-
sum may be punched when desired. Use of readin
mode will not affect punchout checksum.

DECUS No. 5-2.1

Title:  OPAK - An On-Line Debugging Program for the
PDP-5

Author: P.T. Brady, New York University

OPAK (octal package) is a utility program which enables the
user to load, examine, and modify computer programs by
means of the Teletype. This program is a revision of the
program written by A.D. Hause, Bell Telephone Laborateries
(DECUS No. 5-2). Extensive use of the program has sug-
gested many refinements andrevisions of the original program,
the most significant additions being the word search and the
break point. The standard version of OPAK isstored in 6200
to 7577 and also 0006, An abbreviated version is available
(7000 to 7577, 0006) which is identical to the other except
that it has no provision for symbolic dump. Both programs
are easily relocated. Confrol is via Teletype, with mne-
monic codes, (e.g., "B" for inserting breakpoint, "P" for
proceed, etc.). This program includes:

1. Single or multiple register examination in sym-
bolic or octal.

2. Single or multiple register loading in octal.

3. Breakpoint with accessible accumulator and
link.

4. Block shifting of words in memory, which also
allows filling up blocks with a single word.

5. Word search with mask, output in symbolic
format.

6. Symbolic dump which includes:

a. variable format controlled by switch reg-
ister

b. type out of effective addresses on all in-
structions

c. ability to recognize seven in-out device
groups

d. frim-code interpretation of word (SR op-
tion).

7. All dumps are interrupted by strikingany Tele-
type key, allowing rapid termination of any dump
without using computer console.

ADDITIONAL FEATURES IN OPAK

Two new features have been added to OPAK (both OPAK
regular and abbreviated) which should make its operation
slightly easier. The manner of using OPAK is virtually un-
changed. The new features are:

1. There is no longer a need to type initial zeros.
If you wish to examine register 0207, simply type
207E8. The symbol 8 denotes space. If you wish to
store 0000 into some register when loading data, type
one zero. Numbers are still right-adjusted. If only
a space or comma is typed, the register is left alone,

Previously, if a nonoctal character was typed in load mode,
it was ignored. Now nonoctal characters are illegal (ex=
cept for space and comma), and if typed will cause an im=-
mediate reentry of the "E" mode. In the following example
X represents any nonoctal character.

4000L 3523X4000=3523
Also,
4320F 4320=7021 4334E4320=4334

2. Whenever OPAK is in keyboard listen mode, the
accumulator will contain the following information:

a. No breakpoint in effect, AC=0.
b. Breakpoint in effect, AC=breakpoint loca-
tion.

It is possible at a glance to determine OPAK's break-
point status.

The insertion of the above features required extensive re-
vision of memory locations 7000-7377. A new symbolic
dump has been prepared. The remainder of OPAK is un-
changed, except for 7576 and 7577.



e
DECUS No. 5/8(18)
The Dice Game writtenby E . Steinberger, Digital Equipment

Corporation, hasbeen revised to operate on either the PDP~5
or PDR-8, and makes use of the program inferrupt facility.

DECUS No. 5/8-27

Title: ERC Boot

Author:  L.J. Peek, Jr., Western Electric, Princeton,
New Jersey

The ERC Boot is a bootstrap routine somewhat simpler than
the one presently available for the PDP-8. This routine re-
stores the entire last page, consisting of:

1. a Clear Memory Routine,
2. RIM Loader and,
3. Modified Binary Loader.

The Clear Memory routine is entered at 7600 (octal). It clears
(to 0000) the lower 31 pages of memory, then branches to the
Binary Loader.

The modified Binary Loader halts after reading tape with the
checksum inthe accumulator. If the binary tape is properly
terminated, pressing CONTINUE takes a branch to the be-
ginning location of the program. PAL compiled programs may
be properly terminated by ending the PAL symbolic tape in
the following manner:

*START (any named starting address)

The Binary Loader stores the octal value for START in the
location labeled ORIGIN in BIN. The instruction following
HLT in BINis replaced by JMP | ORIGIN (5616), causing a
branch to START.

Instructions for the bootstrap operation are as follows: Toggle
in the instructions beginning at 0030.

0030 Load Address

7404  Deposit
6036 Deposit
7012 Deposit
7010  Deposit
3025 Deposit
2034 Deposit
5030 Deposit
0030 LOAD ADDRESS
START

Place the tape in the ASR33 reader with pins under the
first character.
Turn reader to ready.

Press CONTINUE four times. (

When reader stops, entry may be made at 7600 (to clear me »
ory), or in normal fashion to RIM or BIN.

NEWS ITEMS

PDP-8 COMPUTER CONTROLLING
150-FOOT STANFORD ANTENNA

A computer-controlled system which aims a 150-foot para-
bolic antenna at signal sources in the sky has been developed
by the Radio Physics Laboratory of Stanford Research Institute .

The antenna is used for space and astronomy experiments by
scientists from Stanford Research Institute and Stanford Uni-
versity . The studies include radio and radar astronomy, com-
munications, and satellite tracking.

The heart of the control system is a PDP-8. The computer
generates signals derived from commanded scanning patterns
to home the antenna precisely on its target.

Included in the system with the PDP-8 are its console te
printer, a high-speed perforated tape reader by which
pointing ephemerides are loaded, a 4096-word core memory
where they are stored, and two digital-to-analog converters
supplying output signals to the antenna servo system.

UNIVERSITY OF AACHEN USING PDP-6
IN HIGH ENERGY PHYSICS RESEARCH

The Physics Depariment of the Technical University of Aachen
is using a PDP-6 computer to control a system analyzing
data in high energy physics research.

The data is contained in photographic films showing tracks
of highenergy particles interacting in the liquid of a bubble
chamber. To facilitate rapid and precise coordinate meas-
urements of tracks in a large sample of events, a set of six
digitized projectors are connected on line to the PDP-6 sys-
tem. This allows operators to immediately check and ana-
lyze the measured data at each of the six devices. By ap-
propriate messages the operators are told which events to
measure and, in case of an error, when to repeat the meas-
urements. An appreciable gain in accuracy and speed is
expected, compared to conventional off-line measuring
techniques.

The PDP-6 consists of arithmetic processor and console teﬁ,g
printer, 32,768-word core memory, 200-card-per-minute
reader, 300-line-per-minute printer, data control, dual
DECtape transports and control, two industry-compatible
magnetic tape fransports and control, and a data communi-
cationssystem with six remote input/output stations.



Other physics research using the PDP-6 in on-line particle
interaction studies and in automatic film-reading is being
conducted at the University of Bonn and at Massachusetts
Jnstitute of Technology. The computer's time-sharing ap-

‘cations include a ceniralized computing service for use
simultaneously by many scientific and engineering staff
members at the Rand Corporation in California.

SCIENTISTS DEVELOP HIGH=-SPEED
DATA ACQUISITION SYSTEM

Ahigh-speed data acquisition system has been developed by
scientists at Battelle~Northwest, Richland, Washington, for
initial use in a planned series of nuclear reactor containment
system experiments,

The system, ormultianalyzer, will serve as a high-speed data
logger and pulse height analyzer in work being performed at
the Pacific Northwest Laboratory which Baitelle operates for
the Atomic Energy Commission.

Included will be a PDP-7 computer, console teleprinter,
4096-word memory, analog~-to-digital converter, oscilloscope
display, and Dual DECtape fransport and control built by
Digital Equipment Corporation. Battelle scientists and engi-
neers are adding special purpose equipment to complete the
overall multianalyzer system.

COMPUTER OPTIONS

PDP-8 CONTROLS NEW SYSTEM
FOR COMMUNICATION SWITCHING

An economical new switching system, the Type 680 Data
Communication System controlled by a PDP-8, was intro-
duced by DEC for use in communication systems and com-
putation centers. |t can function independently as a com=
plete line scanning control, or it can serve as a peripheral
device to bunch inputs and outputs for most efficient use of
large central processors.

In the message switching function, the computer scans up to
128 lines--sequentially or ina commanded order--accepting
incoming messagesone bit at a time, assembling the bits into
characters, storing the characters, and routing them=--again
one bit at a time=--to their destinations.

The basic difference between the 680 and other systems is
in their methods of buffering characters. Other systems have
used active registers--flip-flops-=for this function. The
680 System usesmagnetic core registers in the memory of the
PDP-8. The 680 concept is basically more economical and
reliable and it offers greater flexibility the earlier systems
Jacked.

The reliability advantage results from using the core registers
in place of the active flip-flop registers, which are more
prone to failure. Since memory can be checked automatically
as part of the regular maintenance of the computer, potential
failures can be prevented.

An example of the added flexibility provided by the new
switching concept is the 680's ability to deal with lines of
different speedsand character sizes, with no wiring changes
needed to mix lines and change their operating character-
istics.

Economy results from eliminating the large numbers of flip-
flops. In an eight-level code system, 17 flip-flops would
be required for each line, eight on the line side and eight
on the computer side for data and an additional one to show
line status. Others are required for control signals.

In earlier Teletype line scanning systems supplied by DEC as
many as 48 lines have been used, each requiring at least 17
flip-flops, plus mounting equipment, wiring, and power
supplies.

NEW SOLID-STATE TAPE TRANSPORT TYPE TU55

A simple, solid-state magnetic tape drive for use with the
PDP-7 and PDP-8 computers has been developed by DEC.
The DECtape Type TU55 Transport has a reliability figure of
less than one transient error per 1010 characters.

The TUS55 consists of two guides which float the tape over
the read-write head, dual direct-drive hubs, motors with in-
tegral electromagnetic brakes, solid-state circuits feeding
power to motors and brakes, and front-panel switches for
manual control and check~out.

As in earlier DECtape drive units, no pinch rollers, cap-
stans, mechanical buffering, or vacuum columns are needed
to control tape motion. Tape tension is controlled eleciro-
magnetically.

The TU55 differs from earlier DECtape transports in two
major respects: replacement of relay control components by
solid-state devices, and elimination of one of the usual two
transports. The prime feature of the TU55 is its low cost in
comparison to other tape transports.

The new transport, like earlier models, is designed for use
with a conirol unit which segments computer words before
recording them and reassembles them when reading back to
the computer. The fransport uses the same 4~in. reels con-
taining 260 ft. of 3/4-in. Mylar sandwich tape. Recording
density is 350 £ 55 bpi, and read-record speed in either di-
rection is 97 = 14 ips. Total information capacity per reel
is2.7x 106 bits, arranged in duplexed 3-bit characters.

A principal application for the new transport is serving as
economical bulk storage of data and programsin small com-
puter systems lacking disc, drum, or conventional magnetic
tape subsystems.
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