


















































































































































Badische and how the off-line digital computer playsarole., 
The time-shared programming system, which allows all sta­
tions immediate access to the computer and a wide selection 
of programs, is descri bed. The language used to faci I i tate 
;rogramming time-shared programs is outlined. The methods 
.0 permit remote stations to compile and run FORTRAN pro­
grams remotely are also described. 

PROGRAIViiviiNG NOTES 

GRAY CODE TO BI NARY CONVERSION ON PDP-7 

I 
I 
I 
I 
I 
I 
grayco, 

gOl, 

Donald V. Weaver 
Consultant 

New York, N. Y. 

Program I - Full Word Looping Operation 
lac gray number 
jms grayco 
return with AC = binary number 

requires 110 Ilsec per conversion 
occupies 17 words in memory 

o 
dac gtem 
lam -6 
dac gctr 
lac gtem 
ell ral 

szl ral 

cml 
szl ral 
cml 

szl ral 
cml 
isz gctr 
jmp gOl 
jmp i grayco 

Iloop count 6 

IBo = Go in the link 

lif Bj = 0, then Bj+ 1 = G j+ 1 

lif Bj = 1, then Bj+ 1 = com­
Iplement of G j+ 1 

Icount 3-bit sets 

gtem, 0 
gctr, 0 

IA minimum-space program with one iteration per loop takes 
113 words of memory and requires up to 175 Ilsec per con­
Ivers ion 

I 
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I 
gray to, 

Program II - Straightl ine Operation on 12-Bit 
Gray Code 

jms gray to 
transforms a 12-bit Gray Code number in AC 
into a 12-bH binary number in appl ications where 
Gray numbers are 12 bits or less and time is vital 

requ ires 50 Ilsec per conversion 
occupies 28 words of memory 

o 
rtl 
rtl 
rtl 
spa rtl 

cml 
szl ral 

II ead i ng zeros 

Istarting algorithm for two 
Ibits 

Iten pairs I ike this ... 

/ 
I 
I 
I 
I 
I 
I 
I 
parity, 

parl, 

cml I ... 

ral Ibinary number in AC 
jmp i gray to 

COMPUTE PARITY AND COUNT BITS 
1 __ 1"'\ C".L __ L ____ _ 

Jon LI. �,�)�r�~�u�m�a�n� 

Lawrence Radiation Laboratory 
Berkeley, California 

AC $: data word 
jms parity 

on entry AC contains the data word 

on return AC is clear and bitc' contains 
the binary bit count of the 
data word. 

o 
dzm bitc' 
skp$/cll 

isz bitc 
sna 
jmp i parity 
dac parw' 
tad (-0) 
and parw 
jmp pari 

I ink $: 1 if bit count is odd. 
I ink $: 0 if bit count is even. 

Iclear binary bit count 
Iclear parity link initially 

Icount bit 

lexit when all bits clear 

Iclear least significant bit 
Iloop 

NEWS ITEMS 

NOTES ON THE JOI NT USERS GROUP 

Richard J. McQui Ilin 
DECUS Representative to JUG 

On October 7 -9 a workshop on Programmi ng Language 
Objectives of the late 1960's was held in Philadelphia, 
sponsored by SHARE and JUG. The purpose of the workshop 
was to provide a forum for manufacturers and users to discuss 
the objectives of programming languages, how present lan­
guages meet these objectives, and how these objectives and 
languages may change to meet future requirements. Em­
phasis was on emerging concepts such as network computing 
systems, on-line interactive programming, and data manage­
ment systems. Among the languages discussed were ALGOL, 
COBOL, FORTRAN, LISP, SIMSCRIPT I and PL/1. Proceed­
i ngs of the workshop wi II be pub I i shed. 

The last meeting of JUG was held at the ACM meeting in 
Cleveland on August 25. Reports were given on JUG activ­
ities on the ASA Standards Committees. In particular, dis­
cussion was held on JUG's conditionally affirmative vote on 
the new proposed revised ASCII codes (prASCII), as well as 
participation in the ASA X3.4.4 committee on COBOL 
standardization. Those interested may get more information 
on these from their JUG representatives. 

A brief report was given by an IBM representative on the 
implementation schedules for PL/I. IBM plans to introduce 



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 
compi ling 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 wi II give abstracts of current programs 
and programmi ng systems of the JUG member societies. 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 wi II be many in­
stances where these questions and answers would benefit 
other users as we II. 

In order to get this column lion 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 EMPEROR 

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 wi II be used for 
time - shared computation and on-line data acquisition for 
several nuc lear 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, wi II 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 wi II function in the system as a pu Ise height an­
alyzer, recording results of subatomic particle interactions 
induced by the accelerator, sorting the data, and passing it 
on when requi red to the PDP-6 for detai led analysi s. 

Acomputerwasemployed forthisfunction 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 programr 
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 th is case the PDP-6. 

SPRING 1965 DECUS PROCEEDINGS 

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

ATTENTION DELEGATES 

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 extends 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 Checke(d ' .. ' 
in periphera I devices. ' 

I 

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 setting "odd parity. II 

2. On a II 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 wi II cause 
the setting of the parity error flip-flop. 
This flip-flop is connected to the program 
interrupt faci lity, the I/O skip faci lity, 
and an indicator lamp. If the program in­
terrupt is enab led, a pari ty error wi II resu I t 
ina program interrupt. 

Position 2: Detection of a parity error wi II sti II cause 
the parity error flip-flop to be set, but a 
program interrupt wi II occur even if the 
program interrupt control (PIC) is not en­
abled. 

Position 3: Again, the parity error flip-flop wi II be 
set, but now the computer will halt at th4" 
completion of the current memory cyc Ie', 
I t may be restarted in the usua I manner. 

3. The parity error flip-flop and associated indicator 
may be cleared by an lOT instruction or by use of any 
of the keys except STOP and CON TI N UE. 



Two lOT instructions are provided with the Type 176: 

702701 SPE 

'02702 CPE 

Skipon parity error. The next instruc­
tion in the sequence is skipped if the 
parity error flip-flop is set. 

C lear pari ty error. The pari ty error 
flip-flop is reset. 

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

READ PARITY 

WRITE PARITY 

PARITY ERROR 

WRONG PARITY 

On jf parity bit was set when memory 
was read 

On if parity bit was set when memory 
was written 

On if parity error has occurred 

Used for maintenance only 

BOUNDARY REGISTER AND CONTROL 

TYPE KA70A 

The Type KA70A Boundary Register and Control 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 I/o trap 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 

)wer 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 descri pti on) . 

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

The following lOT instruction are used with boundary reg­
ister and control: 

701404 SBR 

701701 CBR 

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

C lear boundary register. 

The boundary register cannot be set or cleared whi Ie in the 
I/o trap mode. A proper sequence of instructions wou Id be: 

PROTEK, LAC BOUND /Read boundary setting 

SBR 

ITON 

(trap or program break to 
executive program) 

/Set boundary register 

/Enable trap 

CBR /Clear Boundary register 

(leave executive progrelm) 

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

DECUS PROGRAM LIRRARY 

PDP-5 PROGRAM LIBRARY ADDITIONS 

DEC US NO. 5-26 

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 through 7777. The 
tape is formatted into individual blocks, each with a check­
sum. 

On detection of ,Q.n error, the loader halts so the tape may 
be repositioned in the leader area of the block which caused 
the error. 

PAL II has been modified to punch in CBL format, and a 
DDT -5-3 (comparable to DDT -5-5, DECUS No. 5-19) has 
been wr itten . 

The following programs are included in the package: 

1. CBL Loader 
2. CBC Converter (BIN to CBL) 
3. CONY Converter (CBL to BI N) 
4. PAL IIC (punches CBL format) 
5. DDT-5-3 (reads and punches CBL format) 

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 

Sl is a general purpose on-I ine text editing program for ASCll 
8-track paper tape documents. The program is controll ed by 
commands issued via the I ight pen and keyboard, and mon­
itoring of the text is provided by the CRT which serves as a 
"window" into a selected area of the text. The action point 
foran edit function is determined by the position ofa pointer I 
displayedasan underline symbol, which may be moved any­
where in the text. The text is 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 

T ext buffers use from 3000
8 

to 17766
8 



NEW DECUS MEMBERS 
PDP-S DELEGATES 

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

PDP-SIB DELEGATES 

Gunnar Ju ngner 
Autokemi AB 
Stockholm, Sweden 

Ingemar Jungner 
Autokemi AB 
Stockholm, Sweden 

Nils Gottberg 
Autokemi AB 
Stockholm, Sweden 

Hans Petterson 
Autokemi AB 
Stockholm, Sweden 

Bertil Uggla 
Autokemi AB 
Stockholm, Sweden 

PDP-B DELEGATE 

Andrew Gabor 
Potter I nstrum ent Co., Inc. 
Plainview, New York 

Ole Hestvik 
The Technical University of Norway 
Trondheim, Norway 

INDIVIDUAL MEMBERS 

Serg io Ahumada R. 
Centro de Calculo Electronico U.N .A.M. 
Mexico 

Tore G. Arbeus 
Telare AB 
Stockholm, Sweden 
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Robert H. Bowerman 
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Rochester, New York 

John J. Byrnes 
Systems Research Laboratories 
Manhattan Beach, California 

Louis D. Coffin 
Batte II e - Northwest 
Richland, VVashington 

T. D. Cradduck 
Manitoba Cancer Foundation 
VVinnipeg, 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, Idaho 

Michael Green 
Case Institute of Technology 
Cleveland, Ohio 

Roger A. Hussey 
Northeastern University 
(DSl, Hanscom Field) 
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Sven Jansson 
Telare AB 
Stockholm, Sweden 

Charles Kapps 
University of Pennsylvania 
Ph iladelph ia, 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 
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lloyd J. Ostiguy 
Inforonics 
Maynard, Massac husetts 

James F. Powlowski 
NASA, MSC 
Houston , Texas 

Doug las A. Ramsay 
V. A. Hospita I, Psychology Svc. 
New York, New York 

R. VV. Ranshaw 
University of Pittsburgh 
Pittsburgh, Pennsylvania 

Martha H. Richardson 
The Foxboro Company 
Foxboro, Massac husetts 

Philip B. Sampson 
Tufts University 
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Robert Sanders 
Sylvania Electronic Products 
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NASA - MSC 
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DOW-BADISCHE PLANT-WIDE COMPUTER CAPABILITY 
James Mi Iler 

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 purchased a PDP-5 computer with 4K memory, 
a Type 555 DECtape having one dua I transport, and a 630 
Data Communi cations System with six remote stations. 

A remote station, placed in each control area, provides 
"-':)mputer capabi Ii ty throughout the plant and the resu I ts have 

-'" .::en 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 capabi lity. This 
requires a six-conductor cab Ie to each station and makes pos­
sible FORTRAN compi ling, 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 bui Iding. 

STATION STATION STATION 

1 2 3 

U " t 
~, , , , , , , 

630 

Periodically an operations man makes a tou"r of the control 
instrument area to log in specific items of data such as tem­
perature, pressure, flow rates, composition of streams, 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 rea lized over 
periods of 4 or 8 hours, with such resu Its as: 

1. Assurance that the flow of materia Is 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. 

V/ithout the computer such evaluations require tedious hand 
calculating which is time consuming and cannotbe performed 
more than five times a week. 

STATION STATION STATION 

4 5 6 

I ~, ~, 

, ~ 
COMMUNICAT IONS 

SYSTEM 

" 

" 
PDP- 5 STATION - ... - .... DECTAPE - - (4K) - - LOCAL 



Aspecial time-shared programming system has been developed 
providing each control area with immediate access to the 
central processor computer, and allowing ease of interpreta­
ti on 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 

o 1000 2000 3000 

programs occurring simultaneously with the operation of other 
station programs. This system allows each teleprinter 17msec 
out of every 100 msec; it a Iso responds to a II flags of the 
DECtape system. Surrender of the computer occurs on in~t 
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 them three pages are chained together bycall­
ing subsequent portions from DECtape into the same three­
page area under program control. No interruption of other 
programs in progress occurs. Very long programs can be de­
vised in this fashion. 

4000 5000 6000 7000 

I \ ~ J ~ '------y-----' 

USED AS A COMMON REFERENCE 
L DECTAPE ROUTINE, BIN LOADER, ETC. I I 

ACTUAL PROGRAM, STATION :# 5 _______________ ...J 

CONNECTING ROUTINES, STATION #5 ----------------~ 
MATH, EXECUTIVE, AND TELETYPE ROUTINES __________________ ---J 

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" i~ performed without assistance 
from personne I 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 "Ianguage" 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 III it is possible to store all the pseudo instructionswith 
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 time­
shared and FORTRAN programs. This is the result of an in­
tensive programming instructioo project developed within 
the concept of plant-wide computer capabi lity. 

Summary 

Some chemical companies have the computer do automatic 
data logging by tying into direct sensing devices in the 
plant. Still others IIclose the loopll by not only ~ensing data 
but also executing changes in plant operation under com­
puter contro.!. 

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 on Iy simp Ie 
program changes. 

3. The computer makes short-term "brush fire" 
projects quite simple to undertake. With other 
more complicated systems, such flexibi lity 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 calculations 

2. Routine records keeping 

3. Plant performance evaluation 

4. Design calculations 

5. Addit iona I user's commands. 

This paper was presented at the Fall 1965 DECUS Symposium 
and wi II also be publ ished in the proceedings of this meeting. 



DECUS FALL SYMPOSIUM EPILOGUE 

John T. Gi Imore, Jr. 
C. W. Adams Associates Inc. 

DECUS Meetings Chairman - 1965 

This symposium, like the one this spring, was schedu led to 
• • I -.1.1 I •• ,... _. __ ,... __ (" _ _ _ _ _ _ • _ I L.. _ COInClae wlrn rne JOinT ~ompUI'eI _~orneIence In me same 

part of the country in order to accomodate those traveling 
from afar. 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 
1 • .Jr money between users and outside professionals cou Id cause 
some sweeping changes to DEC US, and it was therefore de­
cided to encourage further discussion 0 f the subject via 
DEC USC OPE and by a panel discussion session at 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 being sent to all delegates. Individual mem­
bers and others who would like a copy should contact the 
DECUS Executive Secretary. 

EDITOR'S NOTE 

/.Je to the time spent in preparation of the FALL DECUS SYM­
POSIUM, this issue of DECUSCOPE combines the November 
and December editions. DECUS is growing rapidly, making 
deadlines that much more difficult to meet. However, our 
New Year's resolution is publ ication before the 15th of every 
month. 

NEW DECUS PUBLICATIONS 

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

Delegates will be receiving their catalogs in anew f attrac­
tive iiDECU5 Notebook ll which is now befng mai led. These 
notebooks contain information that we feel every delegate 
should have on hand to effectively keep active his installa­
tion in the "users group. II Included, for example, is a copy 
of the revised DECUS bylaws, library catalog, a section for 
current issues of DEC USC OPE, 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 wi II be sent to update or supplement the in­
formation contained within the notebook. 

Due to the costs involved in supplying these notebooks, we 
can only 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 ror 
1966-67: 

President: 

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

Recordi ng Secretary: 

Richard G. Mills 
MIT Project MAC 
Cambridge, Massachusetts 

Meetings Chairman: 

Donald A. Molony 
Rutgers University 
New Brunswi ck, New Jersey 

Executive Secretary (Appointed) 

Ange la J. Cossette 
Digital Equipment Corporation 
Maynard, Massachusetts 



DETAB/65 AVAILABLE FROM 
JUG REPRESENTATIVE 

JUG (Joint Users Group) has recently distributed copies of 
DETAB/65 totheuser 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, detai led coding of dec ision 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. 

liThe DETAB/65 preprocessor converts limited-entry decision 
tables contained within COBOL programs into a form ac­
ceptable by a COBOL compi ler. 

II The preprocessor was designed to fac iIi tate easy modi fi cation 
for various COBOL implementations. It can be used either 
alone (a s a preprocessor) 0 r incorporated into a COBOL 
compiler. 

liThe preprocessor has been successfully compiled and ex­
ecuted upon the CDC 1604-A, 3400, 3600, and on the IBM 
7040, 7044, and 7090/94 computers. 

liThe preprocessor package consists of the following: 

1. Abstract 

2. The DETAB/65 Language 

3. A description ofthe 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. II 

Inquiries may be made to the DEeUS office. 

BEST WISHES FOR YOUR HAPPINESS 

INTH~JPa 

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 II 
users. 

1. During FORTRAN execution, (i. e., reading 
and punchingof data tapes,) AC switches 9and.l 0 
placed in the up position indicate ASCII tape in­
put and output; in the down position, FIODEC tape 
input and output. 

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

S [tab] LFM 

If this precaution is not taken, some of the symbol ic 
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 program'jf' 
from retyping a large section of S-coded symb~ 
programm i ng . 

a. Prepare FORTRAN program with the fol­
lowing sequence at the location where display 
is desired: 

S 
S 
S 

LFM 
JMP DISPLA 
GOBACK, NOP 

b. The symbol ic-coded display program should 
begin: 

DISPLA, 

and end: 

JMP GOBACK 
START 

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

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

d. Read the FORTRAN compiler output tlae. 
into the Symbol ic Tap e Editor. Delete 
II START II which is at the end of the tape, a u 
punch out the corrected tape. 

e. Assemble the tapes together using the FOR­
TRAN Assembler, reading the Editor-corrected 
FORTRAN compiler output in first. 



f. Continue from here according to the normal 
FORTRAN procedure. 

r:ommunication between the segments may be easily achieved 
'·ough the useof integer variables as described in the FOR­

'-.I{AN II MANUAL, DIGITAL-7-2-S. This general pro­
cedure may also be used for other symbol ie-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 I Full Word Looping Operation 

/ ims parity 

/ each bit of contents of AC is rotated into the link 
/ whereamodul02 sum of previous bits is half-added 
/ to itj any character length may be used; program 
/ iterates until AC is clear 

/ requires under 50 jJsec on 8-bit ASCII code 

parity, 0 
c II rar 
szl cll rar 
cml 
sza 
imp .-3 
szl 

/sum is zero initially 
/O+b. = b. 
/l+b! = b! complemented 

I I 

imp error for, tad C200 
imp i parity 

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

1. Reverse sense of skip for odd parity test. 

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

3. Instead use isz parity in an all-use program with 
standard procedures for a "dual return. II 

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

Program II High Speed Operation on 8-bit ASCII Code 

/ executes in 20 to 30 jJsec per 8-bit ASCII code re-
/ qu ires 19 words of memory 

parity, 0 
c II rar 
szl cll rar /event times 1, 2, and 3 
cml 

szl cll rar /seven pairs like this 
cml 
szl 
imp error for, tad C200j or, isz parity 
imp i parity 

See note at end of Program I 

PROGRAMMING MEMORANDUM 
CHANGE IN PDP-8 MEMORY EXTENSION 

D .A. Campbell 
The Foxboro Company 
Natick, Massachusetts 

DEC has recently made a change in the operation of the CDF 
(Change Data Fie!d) 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=l; Data Field=l) 

tag, cdf 0 /switch to data field 0 
tad z 1 /get bank 0 info 
cdf 10 /back to bank 1 
dca temp 1 /store in bank 1 
cdf 0 /back down to get 
tad z 2 /a second word 
cdfl0 
dca temp2 

Example 2 New PDP-8 Coding (Instruction Field=l i Data 
Field=l ) 

tag, cdf 0 /switch down 
tad i al /get thru indirect 
dca templ /12-bi t address 
tad i a2 
dca temp2 /"directs" store in 
cdf 10 /instruction field bank 

al, 1 /12-bit addresses 
a2, 2 
temp 1, 0 /temporary storage 
temp2, 0 

USING STANDARD RIM OR BINARY LOADERS 
FOR MULTI BANK 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 types of 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-8lacks a micro-operation to set skip-and-rotate in 
a single cycle like the PDP-7 I s unique routine 

szl cll rar /PDP-7 
cml 

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

rar /PDP-8 
spa 
tad MI /=400 

Iterating 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 ofthis loop and loop control withouta counter 
suggests it may be used in-line to compute parity in special 
applications: 

cll 
rar 
spa 
tad MI 
sza 
jmp .-4 

/=4000 

The following subroutines are provided for general use. 

Program I Fu II Word Looping Operation 

/ jms parity 
/ requires 40 to 70 !-,sec on the 64-character data 
/ set in ASCII 

parity, 0 
cll rar 
rar 
spa 
tad MI 
sza 
jmp .-4 

/channel 2, 3, •.• in the I ink 

/=4000 

szl lor snl fo r odd parity test/generate 
isz parity for, imp error; or, tad C200 
imp 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 od.s:J..; 
pari ty 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 special ized program. Stop on input di s­
parity or generate output parity. 

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

Program II Highspeed Straightl ine Operation 

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

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

parity, 0 
c II rtr 
tad MI 
rar 
tad MI 

szl cia 

/channel 1 in AC
O 

/=4000 
/six pairs like this ••. 
/ ... 

for, snl for odd parity test/general: 

isz parity for, specific action 
imp i parity 

See note at end of Program I 

Program III Specialized Program 

The final stageofrar, tad MI (Program II above) is not needed 
in a special program to generate parity for compatible tapes 
since the raw code contains no more than 7 bits. 

/ 
/ 
/ 
/ 
pargen, 

lend 

ims pargen 
occupi es 16 words 
requires 35 !-,sec plus or minus one cycle to com­
plete the action 

0 
c II rtr /channel 1 in AC

O 
tad MI /=4000 
rar 
tad MI 
rar 
tad MI 
rar 
tad MI 
rar 
tad MI 
rar 
tad MI 
szl cia 
tad C200 
imp i pargen 



DECUS PROGRAM LIBRARY 

PDP-5 PROGRAM LIBRARY ADDITIONS 

~- oECUS No. 5-1 .1 

Title: BPAK - A Binary Input-Output Package for the 
ono_1:: 
, ..." -oJ 

Author: P • T. Brady, New York Universi ty 

This is a revision of the binary package ori gina IIy 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 photoreaderandTeletype punch. Asimplemodification, 
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. Readin of BIN or RIM tapes with checksum ver­
ification, Teletype-character-ignore-provision (so 
that PAL error codes wi II be ignored), and ejection 
of the end-of-tape from photoreader. Entry is load 
address 7777; START. 

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

3. Punchout in either RIM or BI N format. Check­
sum may be punched when desired. Use of readin 
mode wi II not affect punchout checksum. 

DECUS No. 5-2.1 

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

Author: P • T. Brady I New York Universi ty 

OPAK (octal package) is a uti lity 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 writtenbyA.D. Hause, Bell Telephone Laboratories 
(DECUS No. 5-2). Extensive use of the program has sug­
gested many refinements and revisions of the original program, 
the most significant additions being the word search and the 
break point. The standard version ofOPAK is stored 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. Control is via Teletype, with mne­
monic codes, (e.g., "B" for inserting breakpoint, IIp" 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 sh i fti ng of words in memory I wh i ch a Iso 
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 a" in­
structions 

c. ability to recognize seven in-out device 
groups 

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

7. All dumps are interrupted by striking any 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 
regu lar and abbreviated) which shou Id 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 
207E,$. The symbol ,$ denotes space. If you wish to 
store 0000 into some register when loading data, type 
one zero. Numbers are st ill right-ad justed • If on Iy 
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 II E" mode. In the following example 
X represents any nonocta I character. 

4000L 3523X4000=3523 

Also, 

4320E 4320=7021 4334E4320=4334 

2. Whenever OPAK is in keyboard listen mode, the 
accumu lator wi" contain the following information: 

a. No breakpoint in effect, AC=O. 
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 0 f memory locations 7000-7377. A new symbolic 
dump has been prepared. The remainder of OPAK is un­
changed, except for 7576 and 7577. 



.. ~\~ 
DECUS No. S/8~ 
The Dice Game written by E. Steinberger, Digital Equipment 
Corporation, has been revised to operate on either the PDP-S 
or PD~8, and makes use of the program interrupt faci Ii ty. 

[jECUS No. S/8-27 

Title: ERC Boot 

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

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

1. Q 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 
Bi nary Loader. 

Themodified Binary Loader halts after reading tape with the 
checksum in the accumulator. If the binary tape is properly 
terminated, pressing CONTI NUE takes a branch to the be­
ginning location ofthe program. PAL compiled programs may 
be properly terminated by ending the PAL symbolic tape in 
the foll.owing manner: 

*START (any named starting address) 
$ 

The Binary Loader stores the octal value for START in the 
location labeled ORIGI N in BI N. The instruction following 
HLT in BIN is replaced by JMP I ORIGIN (S616), causing a 
branch to START. 

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

0030 Load Address 

7404 Deposit 
6036 Deposi t 
7012 Deposit 
7010 Deposit 
302S Deposit 
2034 Deposi t 
S030 Deposi t 
0030 LOAD ADDRESS 

START 

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

Turn reader to ready. 
Press CONTI NUE four times. f· 

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 
lSO-FOOT STANFORD ANTENNA 

A computer-controlled system which aims a lSO-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 precise lyon 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 Department of the Technical University of Aachen 
is using a PDP-6 computer to control a system analyzing 
data in hi gh energy physics research. 

The data is contained in photographi c fi Ims showing tracks 
of high energy particles interacting in the liquid of a bubble 
chamber. To faci Ii tate rapid and precise coordinate meas­
urements of tracks in a large sample of events, a set of six 
di gitized 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 devi ces. 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 tet_ 
printer, 32,768-word core memory, 200-card-per-mi nute 
reader, 300-line-per-minute printer, data control, dual 
DECtape transports and control, two industry-compatib Ie 
magnetic tape transports and control, and a data communi­
cations system with six remote input/output stations. 



Other physics research using the PDP-6 in on-line particle 
interaction studies and in automati c fi 1m-reading is being 
conducted at the University of Bonn and at Massachusetts 
.Jnstitute of Technology. The computer's time-sharing ap-

:cations include a centralized computing service for use 
'simultaneously by many scientific and engineering staff 
members at the Rand Corporation in Ca lifornia. 

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 Pac ifi c Northwest Laboratory wh i ch Batte II e operates for 
the Atomic Energy Commission. 

Included will be a PDP-7 computer, console teleprinter, 
4096-word memory, analog-to-digital converter, osci Iloscope 
display, and Dual DECtape transport 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. It can function independently as a com­
plete I ine 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 
1281 ines--sequentially or in a commanded order--accepting 
incoming messages one bit at a time, assembl ing 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 theirmethodsofbuffering characters. Other systems have 
used active registers--fI ip-flops--for this function. The 
680 System uses magnetic 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 fai lure. Since memory can be checked automatically 
as part of the regular maintenance of the computer, potential 
fai lures can be prevented. 

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

Economy results from eliminating the large numbers of flip­
flops. In an eight-level code system, 17 fl ip-flops wou Id 
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 I ines 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 TU55 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 electro­
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 control unit which segments computer words before 
recording them and reassembles them when reading back to 
the computer. The transport 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 
is 2.7 x 106 bits, arranged in duplexed 3-bit characters. 

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