


















































































































































































































































6. As a result of (53), the number of sweeps backwards ana
forwards per run was increased, also improving the statistics
of the results.

7. The productivity rate was increased from 1 sample per
day under the original system, to 6 samples per day.

8. Turn around time has been decreased from weeks to
minutes. The results are known while the sample is still hot
in the spectrometer and if the results look doubtful, and
sample contamination or instrument errors are suspected, these
can often be corrected and further runs made immediately.
Moreover, the analysis of one run may be time-shared with
the data collection of the next run.

9. The cmphasis has been shifted completely from the tedi-
ous computation of data to the chemistry of producing samples
and the techniques of spectrometry. This point is considered
the most important as a higher level of continuity of effort
can be maintained.

The diffractometer (Figure 3c) testing and installation are
not complete so the performance of the machine cannot as
vet be compared with similar off-line devices. Running it
on-line has a dual purpose. Cowan states both when he says,
“A few years ago the factor limiting the scope and precision
of an X-ray crystal structure analysis was the lack of proper
computing facilities. Now . . . the factor limiting the scope
of an X-ray analysis is frequently the collection of dataé.” The
amount of data per structure is large as a typical analysis
will require accurate measurements of approximately 4,000
X-ray reflections. Also, 400 instructions are needed per Te-
flection. It is estimated that this would take 1,000 hours by
manual methods compared to 80-100 hours of unattended auto-
matic operation. As this will occupy the central processor
less than 0.5% of the time the problem is ideal for solution
using a T S. computer. In addition, by means of the interface
which costs less than a paper tape punch and reader, this
apparatus has been provided with direct access to a powerful
computing system. This will permit simultaneous collection
and processing of results which can be used to provide a feed-
back of information to optimise subsequent operations of the
diffractometer. The anaylsis can be carried through to the
production of Fourier maps? without the need to manually
handle, sort or check the data.

The AD32 analog computer and the PDP-6 are physically
200 yards apart (Figure 3d). A 75 pair P.M.G. cable runs
between the two. This particular link is for research in two
directions; the first is for research into hybrid computing itself
and the second for research using the link in such fields as
multi-variable adaptive control systems. A monitor system
combining the hybrid link and the display has been con-
structed to make the analog proponents fecl at home.

The first time-shared experiments, made in October, 1963,
were auto-correlations of signals generated on the analog com-
puter.

7. CONCLUSIONS

It has been shown that time-sharing of data acquisition and
control is economical and feasible in some applications. Some
general comments are applicable:—

In hardware, although P.I. systems have improved vastly
in the last four years there are still some aspects to investigate.
Dynamic priority re-allocation is available in a limited sense
under software control, but this means computing instructions
which take time to be executed. Unless forewarning of neces-
sary re-allocation is given, more time will be lost than saved.
Some improved method is desirable.

If an interrupt routine with some computing is to be accessed
with a high frequency, the overhead incurred by using soft-
ware to save and restore the contents of the accumuldtors, set
them up with particulars related to the interrupt and then
restore their contents at the termination of the interrupt
routine is significant. Improvement could be made by assign-
ing a small set of accumulators with each of several priority
levels. At present this is very expensive (on the PDP-6 a set
of 16-400 nano second accumulators with associated hardware
costs £15,000) but as memory speeds increase and costs de-
crease, it may soon be an economical possibility.

With software, adding on-line devices demands a thorough
knowledge of all facets of the time-shared monitor. These are
usually complex and sophisticated so any on-line proposil
must be carefully examined to justify the effort involved. Any
added routines must be ‘‘completely” debugged as the monitor
has access to all the core.

Also the manufacturers must be willing to allow customers
to experiment with, alter or add to the monitor. Fortunately,

this freedom of operation is already granted by some manu-
facturers but others still regard the monitor as s:cred and
their own property.

In this particular T.S. monitor further mvesugatlons on
job-swapping algorithms are necessary. In real-time applxcmons
the ideal is simple, but for asychronous work no simple opti-
mum solution exists. Some sort of software priority is essential.
The algorithm would need to be short, or the time in com-

uting which job to run next would outweigh the gain in
scheduling the right job ct the right time.

When the present swapping algorithm was used with the
first version of the time-shared display service routine, the dis-
play was often given priority as it was always nnishing I/0O
operations. A third or fourth job wis never run if the second
one consisted of hard computing. The scheduler would run
jobs 1 and 2 and then give priority back to 1, etc.9

. The present University configuration sufters severely in the
amount of high-speed memory available. This has placed
severe restrictions on the number of on-line projects that have
been undertaken, and in addition has necessitated the computa-
tions in the user program to be reduced to a bare minimum
(most run in 1K of core) as they are resident in core for long
periods. If the configuration were expanded to a swapping
system only the buffer areas would necd to remain in core.
However, the little work already carried out indicates the full
benefits that can be derived for some applications.

Within a University research environment there is a multi-
tude of equipment and particular experiments which can
easily and usefully be automated to some extent using a T.S.
computer.

Although the interfaces mentioned are related to particular
projects they are, to a certain extent, general purpose inter-
faces, e.g. The Rat Race uses the spectrometer interface, the
present hybrid interface is an extension of the diffractometer
interface, and this has also been used to feed real-time data
from a television picture via a sampling oscilloscope to the
computer.

‘With these two points in mind the design of a general-
purpose interface to handle an analog signal from any device
¢nd record the information is desirable. This idea can be
extended to include multiplexing of the input signals to allow
the same interface to be used by many different users. In
addition, the monitor routine can be made re-entrant and
special user subroutines written to access the monitor routine.

This would provide a data collection system with minimum
core requirements that would be utilised by several users simul-
taneously with FORTRAN programs. A further advantage is
that the monitor routine need not be altered for every device.

Computing science is a fast developing profession and as
this branch becomes more important the near future could
see the computing centre physically situated in the middle of a
large group of laboratories used by various disciplines for on-
line and real-time work.
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PDP-8 SYSTEM SUMMARY

Richard M. Merrill
Digital Equipment Corporation
Maynard, Massachusetts

This is not a program, but a concise summary of the com- console and especially useful for beginners. Applies to
mands and procedures used with the most frequently run PDP-8, 8/S, and 5.
system programs. It is a good reminder to have at the

PAL 11 SA: 200 bits 0&1 (pass #)
Expunge, %IXMRI, FIXTAB, DECIMAL, OCTAL,  bit 11 (tape)
PAUSE, FIELD EXPRESSION 0-
1=
DDT SA:  5400g

New symbols: Bit #=0; ["R+ +L.F." "xxx nnnn" | "} +L.F.+EOT"
Bit @ (TAPE) (]):II:| then continue ¢
New symbol tape: "R.O.+C.R.+L.F." "xxx nnnn"J "C.R.+L.F.+EOT"

+ = K[Break [E checksum
- . N[Continue [A accumulator (at breakpoints)
/ — K[Go LY link
C.R. [Symbols R [Mash
L.F. [Octal [T [Lower limit
1 NIw a;bLP [Upper limit

MACRO-8  SA: 200g - For high-speed version, patch 0004 with 0600 to punch
listing (pass 3)

Switches up Function
None Go to next pass
0 Permanent symbols only; go to pass 1
i Pass 2
2 Retain symbol table; go to pass 1
3 Pass 3— pass 1
10 Delete double precision processors
H Delete macro and number processors

SYMBOLIC EDITOR  SA: 1768 (KILL)=—177g (C.R.L.F.)=>200g (INITT)

Keys Commands Commands
C.R. - complete action Read  (high speed)
[F.F. - command mode Append (low speed and/or keyboard)
+«— - cancel line Kill
[TAB - tabs n Delete
n,mD
bits n Insert
1 =1 to suppress Change
tabs on output List (low)
Punch (high)
Arguments F punch form feed code (high)
/ last line .
. current line T leader trailer (high)
= decimal value n N read, punch, kill, read etc.
n line number
"ait mede" = .ulk
£ = .-1L)
") = +



CALCULATOR SA:  200g

Commands: Priorities:
Rn - repeat ()
[ 1 - modification 9
FCR (n,d) ABS
FOR (E) SQT
SIN
cOs
FORMAT GENERATCR ATN
SA: 200 EXP
SRp-0 ASR33 LOG
~-1750 *,
SRy,-0 SPACES -
-1 TABS +
LOC OCTAL
353 5752
611 5206
614 5206
617 5206
305 5271
333 5336
333 5344
053 0273
034 0000
664 0000
FORTRAN

Compiler Diagnostics

Dynamic Correction mode: SA:

XXXX XX
Number of last | abel

0 Mixed Modes

1 Double Operators

2  Compiler's Error

3  lllegal Comma

4 Excess Operators

5  Fixed Ar gument

6  Floating Subscript
Excess Variables (64)
10 Gross Program

11 Paren. Mismatch

12 lllegal Character

13 Format Error

14 Unused Number

15 No. Oper or Bad Dimension
16 Too Long (128)

17 Bad Operand

20 Undefined Label

21 Excess Statements (40)
22 Excess Nesting

23 Excess Undefined

N

200g; SR:

Relati ve Label Count

Terminators:

= Shift + K
= Shift + M

[
]

JOB

No tabs or spaces
No blanks

No form feed

No leader

No comments
High speed

Low speed
Delimit tags

Pass 0's

Pass 1's

XX
Error Code

Execution Diagnostics

11 Divide by zero

12 Gross Exponent

13 Program Modification
14 Location Zero

15 Non-Format

16 Format Error

20 sqrt (imaginary)

2T Reg. to power

22 Log of zero

76 Underflow
77 Overflow



The Linking of a Fortran and Machine Language Program
on the PDP-7 Fortran System

K. W. Bixby
Philco Corporation, Aeronutronic Division
Newport Beach, California

The key to linking twosuch programs together is through
the psuedo-commands EXTERNAL and INTERNAL. One
must compile the FORTRAN, then using the FORTRAN
Assembler, assemble the FORTRAN intermediate source
and the machine language program together. The link-up
of common symbols and arrays is accomplished at thistime.
The proper use of the EXTERNAL and INTERNAL commands
to accomplish thedesired ends is outlined in the follow-
ing paragraphs.

Basically, the question a programmer might ask is: How
can a FORTRAN program access addresses in a machine
language subprogram without including all of the machine
code in the FORTRAN program through the use of the S
code? The answer as one will soon see, is yes it can be
done.

Having exhaustively pursued, with able assistance, this
problem; some rewarding conclusions were made.

A. Individual Symbol Linking

Apparently all symbols used by FORTRAN and Machine
Language programs must be defined within the Machine
Language program by using the INTERNAL command
immediately preceding the definition of the symbol.

The link-up is accomplished by also preceding the use of
the symbol inthe FORTRAN program, withan EXTERNAL
command. The EXTERNAL must be placed within the
FORTRAN by the use of the S code, for machine language
input in a FORTRAN program.

The symbol must appear on the right side of an equal sign,
and in thedata list of an |/O statement. In other words,
it must not be defined in the FORTRAN program.

For example:

FORTRAN Program:

S EXTERNAL LOCT., LOC2.*
IK = LOC1+LOC2

S EXTERNAL LOC3.
WRITE 2,100, LOC3

END

10,

Machine Language Program:

INTERNAL**LOC1.
***OC1., #

INTERNAL LOC2.
LOC2., #

INTERNAL LOC3.
LOC3., §

START

*The compiler places a period on the end of all symbols
five characters or less used in the FORTRAN program.
Therefore, the period must be part of the symbol defin-
ition within the machine language program (if five char-
acters or less).

**The rules governing the use of EXTERNAL and IN-
TERNAL as outlined in FORTRAN Relocatable Assembler
must be followed to avoid errors.

***Symbols used by both types of programs must be in the
same mode; FIXED or FLOATING POINT.

B. Linkingof a Machine Coded Subroutine Called by a
FORTRAN Program

The following example can best illustrate this procedure.

FORTRAN Program:

S EXTERNAL SCANIN
S jms SCANIN

END
Machine Coded Program:
INTERNAL SCANIN

SCANIN, g
jmp 1 SCANIN
START



The use of the period in the symbol isnot necessarysince
the call is executed in machine coding in the FORTRAN
program. '

C. The Linking of Arrays

Here again the definition and dimensioning must be done
in the machine language program.

A dimension statement generates the following coding by
the compiler. - . ;

NAME,  jms CALSB™
- LAWTWO
LAW THREE
LAW FOUR
LAW INTDIM

ADR

This sequence supposes a four-dimensional array, CALSB
is the name of the subscript calculating section of the
Object-Time System. TWO, THREE, and FOUR stand
for actual values of the second, third, and fourth bounds
of thearray. INTDIMwillequal 1, 2, or3, respectively,
fixed point, two~word, or three-word floating point. The
symbol ADR actually defines the address of the array.
Subsequently, for a three-dimensional array delete the
LAW FOUR instruction, and for a two-dimensional array
delete the LAW FOUR, and LAW THREE instruction, etc.

Now this sequence must be specified within the machine-
coded routine, along with the location of ADR. Space
must also be allowed for (starting with ADR) the number
of locations within the array.

An INTERNAL command must precede the array name
definition.

In the FORTRAN program, one does not need to dimension
or use common for the array. But, use the array as one
would normally do so in FORTRAN statement. The com-
piler automatically generates an EXTERNAL command
for an array name if it is not dimensioned.

Thus, the machine-coded routine need only access ADR,

not the array name. For example:

Assume [ARAY isa two-dimensional array of 25 locations
as such (5, 5).-

FORTRAN Program:
IARYA (N, M) =5

END
FORTRAN compiled:

EXTERNAL IARAY.
CAL IARAY.
ARX #N

11.

ARX #M
LAC (5)
DAC | TEMAD

START

Machine Language Program:

INTERNAL IARAY . *

/The array name

IARAY ., jms CALSB
LAW 5 /Second Bound
LAW 1 /Fixed point mode
ADR /Actual address
ADR, o}
ADR+308 / g
LAC (10 /Accessing ADR

DAC ADR /Instead of IARAY

*The use of the period follows the same format as that of
the symbolic address outlined in A,

D. Linking of Arrays througha FORTRAN Main Program,
A FORTRAN Subroutine and a Machine Language Sub-
program

Fortunately, the procedure asoutlined in C for FORTRAN
and machine language programs also works here. How-
ever, one must remember to use the same array name in
both FORTRAN programs, and not dimension them oruse
common.

in conclusion, it was found that perhaps the best way to
link-up symbols and arrays is put everything in arrays.

In other words, symbols would be put in single dimension
arrays. The set-up is the same as described in C.

The convenience of this method is that the FORTRAN
program need not have a lot of EXTERNAL commands for
every symbol to be linked. And the only place where the
mode should be the same is in the naming of the array.
Thus, the machine language program can address directly
the locationsand they can be named in any manner with-
in the program.



NEWS ITEMS

FOR SALE - USED PDP-1'S

PDP-1 with 16,384 words Core Memory, 16 Channel
Sequence Break System, High Speed Multiply-Divide -
90 day warranty. $75,000

PDP-1 Type 170 Core Memory - 16,384 words - 90 day
warranty. $25,000

Robert Lane

Digital Equipment Corporation
Maynard, Massachusetts

Phone: AC 617, 897-8821, ext. 646

Contact:

WANTED - 8K PDP-4

User wishes to purchase one 8K PDP-4.

Dr. David Leith
Stanford Linear Accelerator
Stanford, California

Contact:

"LETTERS"

It was recently suggested by several DECUS members that
DECUS publish letters of general interest as a seperate
insert to each publication of DECUSC OPE. These letters
would consist of correspondence between users, to DEC
personnel as wel|l as letters written directly to the DECUS
office.

Included in thisissue are several letters recently received
at the DECUS office. We would appreciate your views
on this section and whether you would like to see it con-
tinued.

Submission to " Letters Insert" should be directed to Angela
Cossette, DECUS, Maynard, Massachusetts.

Please send inoriginals or first carbons of letters you feel
would be of interest to others.

PROGRAMS AVAILABLE FROM AUTHORS
Computer: LINC
Title:

Author:

Datamec Diagnostic

D. W. Hazelton, University of Wisconsin,
Biomedical Computing Center, Madison, Wis.

This program checks Datamec tapes for accuracy and also
contains severdl "hardware" service routines.

The general user will find this program useful for check-
ing CDC compatible tapes. Specifically, the checksec-
tion tests in even or odd parity for the following:

1. Lateral Parity Errors
2. Missing Record Characters

3. Missing Longitudinal Redundancy Check Character
(LRCC's)
4. Llongitudinal Parity Errors

Also, if desired, one can count the total number (octal)
of Datamec words in each record. The results of these
tests are displayed on the scope.

To assist the user in tape manipulation a backspace routine
capable of backing over any number of records less than
77774 is included.

Four routines are included to check various aspects of
Datamec operation.

1. Parity Test

2. Test-Record Generation

3. General Purpose Tape Checking

4. Test Record Verification

Computer:  LINC

Title:  General Sampling Program (GENSAM)

Author: Dean Hazelton, University of Wisconsin, Bio-
medical Computing Division, Madison, Wis.

This general~purpose program takes digitized samples from
the LINC analog-to-digital converter and writes themon
Datamec tape in a CDC compatible format. From one to
four channels can be sampled with the time interval be-
tween samples variable at any multiple of onemillisecond
from 1 to 40951g. The individual channels are sampled
almost simultaneously; with reference to the preceding
channel, each succeeding channel is sampled 112 psec.
later. Any of the LINC lines or potentiometers can be
sampled. Startingand stopping can be effected by either
a sense switch or a pulse on an external line. To assist
the user in succeeding data manipulations, a sample
counter is included which displays the total number of
samples collected per channel.

NEW DECUS MEMBERS

PDP-4 DELEGATE

James E. Smith
Chase Brass & Copper Company, Inc.
Montpelier, Ohio

PDP-5 DELEGATES

Donald R. Dubbert
Denver Research Institute
University of Denver
Denver, Colorado

Thomas E. Wempe
NASA Ames Research Center

Mountain View, California

(Continued on Page 15)



DECUS
PROGRAM LIBRARY

DECUS No. 5/8-28(a)
Revised PAL Ill Modifications - Phoenix Assembler

Letter Received From Author Re: Modifications

"Dear Mrs. Cossette:

Enclosed is a binary tape and detailed instructions for our
modified version of the PAL 11| assembler for the PDP 5/8.
We feel this is averyuseful program, and as such will be
greatly appreciated by your users.

We have been operating with this assembler for five
months, and have gotten all thebugs we found taken care
of; however, due to the magnitude of the program it is
at least probable that another user could turn up some
other problem. Any such feedback canbe referred direct~
ly to us.

This program should replace the previously submitted
"Pal 11l Modifications'; further, any user who has ordered
that program should receive a copy of this one.

Sincerely,

Terrel L. Miedaner
Phoenix Engineering and Computing
Middleton, Wisconsin"

PHOENIX ASSEMBLER

Users of the basic PDP-8 with Teletype 1/O have pro-
bably found that the PAL 1l Assembler isslow and in-
efficient due to time consumed in reading the symbolic
tape for each assembly pass. If the assembler isstill being
used, users are probably segmenting their programs into
blocks of a page or so, thus, minimizing the read time in
the event of program modifications to a small area. To
eliminate this difficulty, the Phoenix Assembler, a mod-
ification of PAL lll, has been developed.

Operation isessentially the same as PAL Ill, except that
an additional pass has been added, Pass 0. This pass,
started in the usual manner but with the switches set to
zero, reads the symbolic tape into a core buffer area.
Subsequent passes then read the tape image from storage
instead of from the Teletype.

Pass 0 is terminated by a $ appearing anywhere on the
symbolic tape. The assembler will halt with the ¢(AC)=0;
Pass 1 may then be executed as usual but without the
symbolic tape. If the tape overflows buffer storage, the
computer stops with the ¢(AC)=7777g. Either the tape or
the symbol table must be shortened in this case, and the
assembler must be restarted at address 0200,

Since the buffer area usesup the storage previously allot~
ted to PAL's user symbol table, the Phoenix Assembler
must restrict the size of this table. The binary tape
supplied provides for 50 user defined symbols. Modifi-
cation of thesymbol tablesize by the user can be accom-

plished easily as follows: LOAD ADDRESS 0270; START;
set the new table size into the switch register (in octal);
CONTINUE. Restart the assembler ot 0200. Note that
if the permanent symbol table is redefined with the FIXTAB
or FIXMRI pseudo instructions, it is necessary to redefine
the user table also.

The speed increase is a factor of two over PAL. With a
symbol table size of 50, the Phoenix Assembler will accept
a tape with 4374 valid characters. Thisamounts to about
120 half-lines of Teletype printing, and has been found
sufficient for the most liberally annotated programs.  Users
who are already segmenting their programs will find this
useful; those who are not, may benefit considerably in
throughput time by using this technique.

PDP-5/8 PROGRAM LIBRARY ADDITIONS

DECUS No. 8-49
Title:

Relativistic Dynamics

Author:  G. Sharman, Southampton University, South-
ampton, Hampshire, England

Classification: Scientific Application
Minimum Hardware: PDP-8 (4K), ASR 33

Other Programs Needed: Floating Point Package C or D
(DIG 8-5-5)

Source Language: PAL I

Storage Requirement: 65-713, 1000~1131, plus floating
point

This program prints tables for relativistic particle collis-
ions and decays in the same format as the Oxford Kine-
matic Tables. It can be used in two ways:

1. Two-particle Collisions = Given the masses of inci-
dent, target, and emitted particles, the incident
energy and centre-ofmass angle, the program calcul-
ates angles and energies of the emitted particles in
the LAB frame. If the process is forbidden energet-
ically, program outputs "E" allowing the threshold
energy to be found.

2. Single Particle Decays - By specifying M2=0 (target),
the problem will be treated as a decay, and similar
tables to the above will be printed.

DECUS No. 5/8-50

Title:  Additions to Symbolic Tape Format Generator
(DEC-8-21-U)
Author: Henry Burkhardt, Digital Equipment Corpor-

ation, Maynard, Massachusetts
Submitted by: Richard M. Merrill, DEC

The Format Generator can perform further useful funct-
ions by the addition of a few octal patches. By making
the appropriate octal patchesvia the toggles, the Format
Generator canalso format FORTRAN tapes, shorten tape



by converting spaces to tabs, and convert the type of
tape.

A short binary tape may be made and added onto the end
of 8-21-U to "edit" an original tape that was punched
off line.

The rubout character will cause successive deletion of
the previous charactersuntil the last C.R. is reached but
not removed. Theuse of "&" will cause the current line
to be restarted. Thus an input tape may be prepared off-
line without attention to format spacings, mistakes cor-
rected as they occur, and finally passed through the Format.
Generator to create a correctly formatted, edited, and
line-fed tape on either rolled or fanfold paper tape.

DECUS No. 5/8-51

Title:  Character Packing and Unpacking Routines

Author: Richard M. Merrill, Digital Equipment Corpor-
ation, Maynard, Massachusetts

ASCII characters may be packed two to a word and re-
covered, Control characters are also packable but are
preceeded by a 37 before being packed into the buffer.
The two programs total 63 words.

DECUS No. 8-52

Title:  Tiny Tape Editor

Author: Richard M. Merrill, Digital Equipment Corpor-
ation, Maynard, Massachusetts

This Tiny Tape Character Editor fits in core at the same
time asthe PAL Il or MACRO-8 assemblers. A tape may
be duplicated at three speeds and stopped at any char-
acter for insertion or deletion. The toggle switches con-
trol the speed and the functions desired.

The program occupies 72 registers.

DECUS No. 5/8-53
Title:  COPCAT

Author: Russell Winslow*, C. W. Adams Associates,
Bedford, Massachusetts

COPCAT is a tape to tape copy routine for PDP-5 and
PDP-8 DECtape.

*This program was written while employed by DEC,
Maynard.

PDP-7 PROGRAM LIBRARY ADDITIONS

DECUS No. 7-25
Title:  PDP-7/9 Dice Playing Program

Author:  James Pitts, Digital Equipment Corporation,
Maynard, Massachusetts

Fquipment Needed: PDP-7/9, ASR 33

After the program has been loaded, a heading is typed
and the program will request a bet. The player then types
the amount of money in whole dollars, terminated by a
CR. Striking "ALT MODE" key will simulate the rolling
of the dice and the result will be printed on the tele-
printer. A bet is always in whole dollars. The program
ignores characters typed after a decimal point. The bet
may not exceed $9999.00. The first roll of thedice (Alt
Mode key), determines the "point" (sum of the two dice).
To win a roll, this " point" must be made again before the
number seven on successive rolls of the dice. If, when
determining the "point," a seven oreleven is rolled, the
player wins that roll. Similarly, if the number two is
rolled, the player loses.

Arunning total of theplayer's bets are tallied. If he wins
more than $9999.00, he wins the game and a new game
is started. Similarly, if the player loses more than
$9999.00, he loses the game.

LINC PROGRAM LIBRARY ADDITIONS

DECUS No. L-1
Title:  Manuscript Compressed Print

Author:  Alan C. Roochvarg, University of Wisconsin,
Biomedical Computing Division, Madison, Wis.

MSCPNT is a program which prints LAP4 manuscripts
(packed or unpacked) using the Teletype. The program
is written to be used under GUIDE. Sense switch options
and parameter input format are the same as those of
MSPRNT. This routine is approximately 25% faster than
MSPRNT.

The manuscript consists of three sections. The first is the
main program, MSCPNT, which is 1622g lines long. The
second part is the Q & A subroutine, G+ASUB, which is
471g lines long. The third isthe Teletype driver, TTYSUB,
whichis 204g lineslong. The Q & Aroutineand TTYSUB
are due to S. Davisson of Washington University, St.
Louis, Missouri. The binary program requires six blocks
of tape forstorage under GUIDE. The program uses eight
(8) quarters of memory at execution time.

DECUS No. L-2

Title:  "Clock 1" for LINC; "Clock 8" for LINC-8

Author: James Davis, Digital Equipment Corporation,
Maynard, Massachusetts

Classification: Demonstration
Minimum Hardware: LINC or LINC-8
Storage Requirement: 1K

"Clock 1" and "Clock 8" are demonstration programs for
the LINC and LINC-8 respectively. The program also
checks for the position of sense switch 0. If the switch
is down, the clock runs normal (keeping time); switch up
and the clock will run fast (not keeping time).



PDP-7 DELEGATES

Dr. Donald C. Eteson
Worcester Polytechnic Institute
Worcester, Massachusetts

Russell W. Ranshaw

Department of Occupational Health
University of Pittsburgh

Pittsburgh, Pennsylvania

Theodore W. Tucker
Concord Conirol, Inc.
Boston, Massachusetts

PDP-8 DELEGATES

Sergio F. Beltran
National University of Mexico
Mexico, D.F. Mexico

John D. Collins
Raytheon Company
Bedford, Massachusetts

Dieter Cordts
Deutsches Elekironen-Synchrotron
Hamburg, Germany

Glenn R. Elliott
Sandia Corporation
Albuquerque, New Mexico

Mr. Hermes
Siemens-Reiniger-Werke AG
Erlangen, West Germany

Dr. O.L.R. Jacobs

Department of Electrical Engineering
University of Edinburgh

Edinburgh, Scotland

Dr. C.D. Lowenstein

Scripps Institution of Oceanography
Marine Physical Laboratory

San Diego, California

Theodore Margolis
United Aircraft Corp. System Center
Farmington, Connecticut

- W. |. McMillan

Applied Electronics Laboratories of
General Electric Company of England
Portsmouth, Hants, England

PDP-8 DELEGATES (Continued)

Christopher Nelson

U. S. Public Health Service
Northeastern Radiological
Health Laboratory
Winchester, Massachusetts

Edward P. Stabler
Syracuse University, Hinds Hall
Syracuse, New York

George R. Sugar

Institute for Telecommunications
Sciences and Aeronomy
Boulder, Colordao

PDP-8/S DELEGATES

H. G. Hoskins
Wessex Engineering
Chatswood, N.S.W. Australia

Christopher C. Pyne

Baird Atomic, Inc. .
Systems Engineering X-Ray Department
Cambridge, Massachusetts

Norbert H. Riegelhaupt
Baird Atomic, Inc.
Cambridge, Massachusetts

G. R. Symonds

Department of Energy, Mines
and Resources

Topographical Survey Division
Ottawa, Ontario, Canada

LINC-8 DELEGATES

S. Buchet
C.E. A.

Paris 15°, France

Daniel G. Pace
University of Pittsburgh
School of Medicine
Pittsburgh, Pennsylvania

Joseph B. Rotolo, Jr.

Human Resources Center

Albertson, New York
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NEW DECUS MEMBERS

INDIVIDUAL MEMBERS

Frank Alexander
FMC Corporation
Marcus Hook, Pennsylvania

Joseph P. Benson

University of Pittsburgh

Dept. of Occupational Health
Pittsburgh, Pennsylvania

George |. Coats

U. S. Public Health Service -
Northeastern Radiological
Health Laboratory
Winchester, Massachusetts

Ken De Muth

United Aircraft Corporation
Systems Center

Farmington, Connecticut

Philip J. Erdelsky
California Institute of Technology
Pasadena, California

Robert Gilbert
U. S. Steel Corporation
Homestead, Pennsylvania

Russell B. Ham

U. S. Public Health Service
Northeastern Radiological
Health Laboratory
Winchester, Massachusetts

Richard A. Hunt
Nuclear Physics Group
Oxford University
Oxford, England

John R. Kosorok
Battelle-Northwest
Richland, Washington

J. C. Murray (Mrs.)
Department of Nuclear Physics
Oxford University

Oxford, England

Matthew Pernick
New York University
Brooklyn, New York



INDIVIDUAL MEMBERS (Continued)

INDIVIDUAL MEMBERS (Continued)

INDIVIDUAL MEMBERS (Continued)

John Ritz
Rome Air Development Center-Emase
Rome, New York'

Lloyd B. Robinson

University of California ‘
Lawrence Radiation Laboratory
Berkeley, California

Triston J. Rosenberger
University of California
Berkeley, California

Donald A. Roy
Nova Scotia Technical College
Nova Scotia, Canada

Theodore R. Sarbin, Jr.
University of California
Berkeley, California

Leonard Shalit
Northern Electric
Montreal, Quebec, Canada

John J. Sharp
Standard Telephones and Cables Lid.
Barnet, Herts, England

L. Thomas Sheffield
University of Alabama
Birmingham, Alabama

Dr. Richard B. Shepard
University of Alabama Medical Center
Birmingham, Alabama

G. C. Shering

University of Edinburgh

Department of Electrical Engineering
Edinburgh, Scotland

M. A. Skinner
General Electric Company Ltd.
Portsmouth, Hampshire, England

Thomas P. Skinner
M.I.T. Project MAC
Cambridge, Massachusetts

Lyall V. Smith
Atomic Energy of Canada, Ltd.
Chalk River, Ontario, Canada

Andrew Spear
University of Alabama
Birmingham, Alabama

Robert T. Spitler
Chase Brass & Copper Company, Inc.
Montpelier, Ohio

Dr. Ralph W. Stacy
University of North Carolina

) Chqul Hitl, North Carolina

Dr. Lawrence Stark
Presbyterian - St. Luke's Hospital
Chicago, lllinois

John J. Stolzenthaler
United Aircraft Research Laboratories
East Hartford, Connecticut

H. Wayne Swafford
Wheeling Steel Corporation
Steubenville, Ohio

R. L. Swenson
Lawrence Radiation Laboratory
Livermore, California

David Roy Thompson
Whiteshell Nuclear Research Est.
Pinawa, Manitoba, Canada

William B. Truitt
National Bureau of Standards
Washington, D. C.

Chiyeko Tsuchitani
University of Pittsburgh
Pittsburgh, Pennsylvania

Martin Vangerov
Associated Aeroscience Laboratories
East Pasadena, California

Mary Ann Wall

J. Walter Woodbury
University of Washington
Seattle, Washington

J. R. Wormald
University of Liverpool
Liverpool 3, England

Ronald Zane
Lawrence Radiation Laboratory
Berkeley, California

Northeastern Radiological Health Laboratory

Winchester, Massachusetts

Gerhard Werner, M.D.
University of Pittsburgh
Department of Pharmacology
Pittsburgh, Pennsylvania

William R. Wetzel
15 Cortland Street
Milltown, New Jersey

William Roger Bryan Willis

Digital Equipment Corporation (UK) Ltd.

Reading, Berkshire, England
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"LETTERS"

Letters of general interest will be published as a standard insert to each
issue of DECUSCOPE. Letters written between users, to DEC person-
nel, and to the DECUS office will be included. Submissions to this
section, "Letters Insert," should be sent to: Angela J. Cossette,
DECUS Executive Secretary, DECUS, Maynard, Massachusetts 01754.

®

DIGITAL EQUIPMENT COMPUTER USERS SOCIETY



UNIVERSITY OF OXFORD DEPARTMENT OF NUCLEAR PHYSICS

Nuclear Physics Labbratory, 21 Banbury Road, O)grord.
Telephone 54141

8th November, 1966.

Mrs. A. J. Cossette,

Digital Egquipment Computer Users Society,
Maynard,

Massachussetts, U.S.A.

Bear Mrs. Cossette,

We have recently concluded our Autumn Decus
meeting. As a result it was agreed that we ask the present
Decus executive board to accept the European committee as a
standing committee. The European Decus Committee is to
consist of Chairman’, Vice-Chairman, Paper Secretary,
Accommodation Secretary and Proceeding Secretary. They will
be elected at each meeting for the organisation of the one
following. One member from the preceeding committee to be
coopted to the new one.

Meetings in Europe are to be once a year. Decus
in Europe would expect to use the existing Decus by laws in
their entirety.

Yours sincerely,
(pp) Decus Committee Europe

H. Karl Vice-Chairnman
B, Macefield Chairman



PACIFIC NORTHWEST LABORATORY

p— _FATTELLE' ORTHWEST—

P.0. Box 999  Richland, Washington 99352

% Telephone: Area Code 509, 942-1111, Ext. 6-5400
PACIFIC NORTHWEST LABORATORIES a division of BATTELLE MEMORIAL INSTITUTE Cable Address: BATNORLAB

November 15, 1966

Mrs. Angela Cossette

DECUS Executive Secretary
Digital Equipment Corporation
146 Hain Street

Yaymard, lMassachusetts  OL75L

Dear Mrs, Cossette:

Here is the letter you ask for during the 1966 Fall DECUS meeting. It
seems to me That at the rate DECUS is expanding, some tutorial papers would
help the newcomer and also inspire the experienced programmer to communicate
with the outside world, I feel one tubtorial paper per day (or two per meeting)
would serve the existing need. Listed below are a few fruitful areas I
would like to see presented at the assembly language level (if possible).

1. Development of simple arithmetic programs in:
a. Matrix inversion
b. Integrations
c. JSin, tanwt target, etc.
d. Log X, €
e. Square root, variable roots, etc,
f. Process control algorithms
1. TFeed forward
2, Feed back 2 & 3 mode controllers
3. Adaptive control

2. Principles of compilers

3. Principles of interpreters

4. Principle of FORTRAN monitor

5, Principles of off-line compilers for debugging PDP- service
programs on larger machine. (I understand Argone Nationel
Laboratories have one such program for debugeing PDP-7 programs
on a CDC 3600.)

6. Basis of time shared programs pointing out pitfalls, tricks, etc.

I realize this is a big request, but I also realize that there is a
mammouth training job required to educate the people required to fulfill



Mrs. Angela Cossette 2 November 15, 1966

the dreams and expectations of time-shared and direct digital control systems,
The DEC programming manuals are not enough.

Basily read and easily learned written material on the subject is needed.
Can DECUS help?

Very truly yours,

R. D. Benham, Manager
Systems Analysis and Simulation

ADB/1sr

P. 3. If you would like an outside opinion or review of tutorial pavers,
we, abt Battelle, are available.
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Dear .

Recently, the DECUS organization associated with Digital
sponsored a symposium which was attended by representa-
tives of the twenty (20) major computer users groups. We
are very pleased to report that DECUS rated second only
to IBM in the number of meetings, number of publications,
size of the user's library, etc. Needless to say, this
was pleasant information for Digital.

We in Canada have been applauded by the DECUS society for
the number and quality of papers given by Canadian users
at the DECUS meetings. The contributors are to be con-
gratulated. Paradoxically, it has been peointed out that
there are very few programs in the DECUS software library
from Canadian users.

On the scale of the whole user's group, the 'Pain" assoc-
iated with checking out and documenting programs seems to
be the major obstacle in contributions to the DECUS
Library. Therefore, to alleviate this pain, the Canadian
company proposes, on an experimental basis to:

- take the responsibility of receiving write-ups,
symbolic listings and symbolic tapes

- perform final check-out and documentation functions
for the users

- forward these programs to DECUS

PHONE
237-0772

AREA CODE 613

P.O. BOX 370 . CARLETON PLACE, ONT. (DIRECT OTTAWA LINE)



The programs in which DECUS is especially interested include:

- Special I/0 Utility Programs (all peripheral devices
especially X-Y plotters and incremental plotter routines)

- Code conversion programs

- Program conversion programs (PDP-1 to PDP-4/7/9, PDP-4
to PDP-5/8, etc.)

- Relocatable or other special loaders

- Special arithmetic routines (single and double precision,
high speed multiply/divide especially)

- Auto and Cross-Correlation programs

- Signal Processing Programs

- Data Acquisition Programs

- Teaching Programs

- Demonstration Programs

In addition, FORTRAN programs of any type would be appreciated.
If you would be willing to participate in this experiment,
please let me know. It is the hope of the Canadian company
that we will become one of the most active supporters of

DECUS by the implementation of this joint effort.

Finally, it is the hope of Digital Equipment of Canada to
sponsor a regional DECUS meeting somewhere in the area of
Ottawa. If you would be willing to attend and/or give a paper,
please fill out the enclosed information sheet.

Yours sincerely,

paet

J.E. Richardsoni,
JER: jp Applications Programmer



PROPOSED REGIONAL DECUS MEETING
CARLETON PLACE, ONTARIO

Winter 1966-67

I would be eager to attend a regional DECUS
meeting in Carleton Place during the winter
of 1966-67.

I would be willing to give a paper(s) at
this meeting.

I would enjoy hearing papers presented on
module applications as well as computer
applications,

Other

Signed:

Employer:




PHILCO (€23,
ELECTRONICS GROUP

PHILCO-FORD CORPORATION « Aeronutronic Division « Ford Road » Newport Beach, California « 92663

22 November 1966

DECUS Executive Secretary
Digital Equipment Computer Users Society
Maynard, Massachusetts 01754

Dear Sir:

I am enclosing two applications for installation membership for
a PDP-7 that has been installed for sometime, but whose present delegate,
Mr, George Torrero, is no longer involved with its application or use, and
a PDP-9 which is due to be delivered between January and April of 1967,

During the past year we have developed for the PDP-7, a non-
FORTRAN Dectape handling system, which we have found very useful in our
specific application, There was some interest generated in the Dectape
System by a Mr, Philip Williger, one of the sales personnel of DEC at the
Anaheim Office, He seemed to indicate the need for such a system in other
applications and as part of the main software line of the company,

The Dectape System provides easy access from Dectape of the
Assembler, Editor and DDT, It also has the capability to store additional
programs on tape with relative ease,

Therefore, I am enclosing a copy of the write-up of the system to
you for further consideration and approval as to its usefulness in other
areas and as part of the software line.

There are two systems indicated in the write-up, Dectape System 1
is the one that would be of most interest to you,

In another area of our work the need arose to link a FORTRAN program
with a machine language subroutine, We found no explicit explanation of how
this can be accomplished in the manuals, However, after numerous and frustrat-
ing hours we came up with a way,

I wrote this method up and I am also enclosing that paper, Perhaps
it may be of use to other users in the same situation, But, if there is an
easier sure-fire way someone else developed, I would appreciate being informed
of such a procedure,



In conclusion, I am looking forward to being an installation member,
and I hope to hear from you soon,

If there are any questions concerning the papers enclosed, please
contact me,

. Sincerely,
K. W, Bixby
Engineer
KWB:bh
Enclosures



