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'{ GROUP ,u.ND

'~'~o2rshi~ is ope~ to anyone: particularl.y Pascal users, teache~s, ~aintain~~s~
1Gpleme~to;s) distributors, or just plain fans.
!nstituti onal members;'; ps, ~speci ally 1i orari es an: encouraged.
The cost of G§£b_ershiQ i $ $4 per academi c ye,'3r end; ng ,June 30. Anyone
joining anytime for a particular year will receiv2 all 4 qu?rt2rly
issues of P,:t6c.a~Mew,~f?~ for that year. (I n other ~oJordsback 1ssues
are sent automatically). See ALL PU~POSE COUPON on back cover.
First time members receive a receipt for membership; .re.De\tier~do r.ot
to save money for PUGon postage. .

. .

Purposes are to promote the ; deas beh; nd Pascal as we11 as the use of the
programning Tanguage~Pascal.. Pascal is a .\?!actic~llanguage with a
asmal1, systematic, and general...E.!:!.f..QQ..sestructure I,olhi(:h is being
us~d for:, ,. ...

..'
.

",
..'

* teachingprogrammfngconcepts
.'

* developingrel i able "product.ion" software
*',i.mplementi og software effi ciently on today's
*~riti ng portable software ..'

.

, .. .. .

L~t.'.69e;t moJte.~e.~~tlivolved -u,'tge. yoWtPi:t6c.a1. 6JUeYl~ :to jo,f:n PUG whe;the,'f. ({,'lce.
tIJ ~ac.e. OJ:.metybitfiJWugh. ananr..ow1c.e.me.nt.f.n YOUft 'uudall,wCJYl ';, toc.cd. nWlile.t::te.t. .

. . .

'lE~SlETTtR POLICIES

The P,"!.~~a.t !~il'~Y~l.e;t:te.!lis the official but in~orrr@..l.publication of tile User's Group.
It is produced quarterly (usually September, Nove~ber, February, and
May). A complete membership list is printed in th~ November issue.
Single back issues are available for $1 each~Out of print: #s 1,2,3.

. .... ,

The contributior. by PUG members of ideas, quer'ies, articles, letter's, and opinions
for.the ;\JeJ.\J~ee:U:e,'tis ;mDortant. Articles and notices CO!1cern:
Pascal philosophi; the use of Pascal as a teaching too'I, uses of
Pascal at different computeri nsta 11ations~portab-I e (applications)
program exchange, how to promote Pascal usage at your computer
installation, and impo/'tar.t events (meeti!'19Sipublication of new books, .
etc.).' '.

.
.

Implementation information for the programming1anguag~ Pasca1 on d'jfferent .
computei~ systems is provided in the NW<!Jie.:t.tehout of the necessity
to spread the use of Pascal. This includescontacts for maintainers, .

documentors, and distributor's of a given implementation as \'lel1 as.
where to send bug reports. Both qualitative and quantitative

.

descriptions for a gi yen implementation are:'publ idied. Proposed
extensions to Standard Pascal for users of~ given implementation are
ai red. Announcements are made of thea'lail abil ity of ne'", program
writing tools for a Pascal environment.

Miscellaneous features include bibliographies, questionaires, and membership lists.

ALL WRITTEN INFORMATION FOR THE New~le:t~e~ IS EASIER TO PRINT IF YOU
/flLl TYPE ALL MATERr AL 1~ OR DOUBLE SPACED SO TIiA TIT IS 1N J/CA~\~RA-
R~ADyll ~ dpHOTO-REDUCIBLE" FORr~ FOR THE PRI NTER I REMEMBER) ALL LETTERS
TO i'1E WILL BE PRINTED IN THE Ne.!'J.6P..et-te./t UNLESS THEY CONTAIN A REQUEST
';-0 THE CO,NTRAR,Y, AN OV~RR.I,DING GU.IDE SEEN .IN ,AN OLD ~, ""AGAZINE
P,?PLIES: ".::.f...l tne n.2t' ).tJ~cu: 6..(,:£:6, (JJ<Z.P/i.-<..r..:t!" - AndYMlckel, edltcr, August 5, 1976.

. John P. Strait, assoc. editor



l5iI UNIVERSITY OF MINNESOTA University Computer Center
'!WIN CITIES 227 Experimental Engineering Building

Minneapolis, Minnesota 55455

(612) 376-7290

PART 1 - In General

Hi! Andhere is the first issue of the Pascal User's GroupPaocal~~&tett~.
Very important: read POLICYon inside front cover. Myeditorial comments appear

throughout the newsletter as Pascal style comments enclosed in "(*" and "*)". At

this writing, PUGhas a phenomenal 317 members. We have grown steadily since we
began soliciting members in April. Some members have had so much faith in our

continued existence that they have signed up for several years:
There were two members who suggested that the word "user's" in PUG's name

be changed to "users'" instead (see HERE ANDTHERE). To me it doesn't really matter.
I could argue that PUGbelongs to each individual member - it is more like a

federati on_

For the record here are some of the events which led to PUG. We have much

to owe George Richmond, of the University of Colorado (and Lyle B. Smith before him)

for tending the fire nearly alone in North America for several years. George began

Paocal ~ew4tett~ with issues in January and MaJ'of 1974 and February, 1975. In the

third (February) issue he sent a sort of "50S" to all persons listenin9: "... there

is a need for a strong Pascal Users Group...the present mechanism for distribution

and support will become more inadequate." After talking with other Pascalers -

namely Alfred Towell at Indiana University, Dave Tarabar at the University of

Massachusetts, and George - John Strait and I sent a letter to the editor in July,

1975 stating our desire to participate in a User's Group.

A year ago at ACM'75 in Minneapolis, a Pascal User's Group meeting was

held spontaneously on October 22 at the urging of Richard Cichelli of Lehigh

University and R. Warren Johnson of St. Cloud State University. Thirty-five persons

attended and we decided to work toward a more permanent organization using ~
~~&tet.t~ as a communicationsmedium. I organized a mailing 1ist and 1ittle
happened. When I talked to George in December about the newsletter editorship,

he said he wanted to do one more issue himself. So we planned our first issue for
April '76,

But a, things turned out. George wa, oell¥80 b~ terrific work loaol at hi'
computer center which incidentally hurt his other Pasca! duties, After a few months

we decided to organize more thoroughly and push the date for our first newsletter

to September. In April and Maywe sent out 400 general solicitations to join PUG

EDITOR'S CONTRIBUTION

to computer centers and computer science departments at universities in the United

States and Canada. We also placed an announcement in SIGPLANNotices for May. In

the mean time we were hoping that George's Newsletter #4 would appear to announce

the transition to the persons on his already established mailing list of more than

500.

As it stands, George's last newsletter will be appearing just before this
one, and to avoid the complication of excessive requests for back issues and

duplicating material, we will purchase copies of his newsletter to send as a free

"bonus extra" to persons in the United States and Canada who are not on George's
list. Persons on Georges list who are not PUGmembers should read the transition

information in Newsletter 14 and join PUGhopefully. I estimate we will gain at

least another hundred members this way.

Those of you who received a receipt for membership may be interested that

the pug dog is a sort of joke - I for one would not feel secure having such a.
weakling for my guardian (a sort of a pig of a pug the way it was drawn). Actually

Pascal User's Group is a shoestring operation run right now in the spare time of a
couple of systems programmers. The Important implication here is that John and I

cannot be very responsive to individual requests - all we can promise to do is the

newsletter and rest assured we'll print everything that comes to our attention.

With this issue of the newsletter we hope things begin to improve, because

I realize all is not good with Pascal right now. I can tell from PUG's mail.

Confusion reigns. But I'm an optimist - we'll pull through.
Next issue I will supply an accounting of our costs so far. (In the post-

Watergate spirit of full disclosure.)

Now I must give credit where credit is due for PUGand Paocal ~~.6.eeUelt #5:

John Eisenberg for his idea of collecting phone numbers,
R~chard C~.chelli for suggesting guidelines for the cost of membership,
WIlhelm Burger for suggesting user's group memberships rather than

newsletter subscriptions,
Al Towell for miscellaneous encouragement and suggestions.
SICDOC ~ms Do.cumentationNewsletter for the idea for an "ALLPURPOSE

COUPON" ,

Christi Nickel for doing the mass mailing of 400 and for processing
memberships in PUG,

Computer~ and People "Computer Directory and Buyer's Guide" for an organizing
and reference tool,

SIGPL~ Notices for publicity in their Nay issue,
les Kerr for the suggestion to print a roster of members in an early issue

of the newsletter (see next issue).
~phn "rei' far Dr...1n, th, mtlllnw 1,., PII' Ind fer- innumer-ebla

luggest\onl.
Michael Schneider. for helping design our cover letter and SIGPLAN announcement.
James Dorr (editor of Indiana University's RandomBits) for producing our

front cover title,
Niklaus Wirth and Urs Ammannfor encouragement,



George Richmond and Jan Hurst for providing last minute transition suggestions
in August.

The computer center newsletters of Lawrence Berkeley Labs (Ed Fourt). the
Middle-Illinois Computer Coop (Don Klett). Purdue University. and the
University of Minnesota for articles publicizing PUG.

Twin Cities ACM's Bits and Bytes (Judith Kruntorad) for announcing PUG.
and finally the University Computer Center. University of Minnesota for providing a

warm home for PUG.

PARTII - Pascal at the University of Minnesota

Our computer installation consists of a CDCCyber 74 running large scale

batch and 30 interactive terminals. and a CDC6400 running 150-200 interactive

terminals only. Pascal has been available here since summer of 1972 when a colleague

of mine (and now PUGmember) Steve Legenhausen suggested we obtain the Pascal compiler.
Usage here has been boosted mainly by applying William Waite's principles for giving

a language processor (organism) support at a computer installation (ecosystem). Now

after the Computer Science Department's very successful initial year of replacing

FORTRANwith Pascal in its curriculum. usage is respectable. In the last fiscal year
(July-June) at Minnesota the major FORTRANcompiler (HNf)was run 810.000 times on
both machines; BASIC477.000; Pascal (,3:) 103.000; fTN (CDCfORTRAN)69.000; C080L

49.000; Assembler 44,000. SNOBOL40.000; and etc.

John Strait, Lawrence Liddiard and I have cooperated with Urs Ammannof ETH

Zurich over the past year in producing the second release of Pascal 6000-3.4. We

helped mainly in the effort to reduce core requirements for the compiler. Our group

continues to maintain the compiler for the KRONOS/NOSoperating system for CDC6000/
Cyber 70.170 series machines and in fact several other sites run our version. The

main changes have been for interactive access because 85%of Pascal's use here is

interactive. We are now cooperating with George Richmond to make our mods for

KRONOS/NOSavailable with the distributed version.

PART III -My Concerns

As I mentioned earlier, all is not well with Pascal. Mainly. considering

the design goals of the language (reiterated in the POlICY'section inside the front
cover) we are suffering.

First, people continue to ignore the combination of these design goals

when making suggested "improvements" to the language. These are the subject of

several letters and comments which appear in this issue of the newsletter.
Secondly. several bad implementations are being circulated and in turn are

giving Pascal an unnecessary, bad reputation as a language. See IMPLEMENTATIONNOTES.

Also many implementors have taken the liberty to implement something significantly

less than Standard Pascal and call it Pascal. What about portable software then?

Finally. confusion proliferates at to what the next developments will be

and where implementations will come from. This situation should impt'ove with the

regular appearance of this newsletter.

We all need to pull together to help remove a major obstacle to our being

able to respectably us~ Pasc~1\, 1~s low percentage of usage in the world's computing.

Weill do it; it!t!ll happen,L'A lRajor'indicator is the "Pascal explosion" in the
current computer science 1iterature. ;,' '

,

I consider the IMPLEMENTATION NOTES section to be very important. Here we
wi}l hope to find increasingly cOMplete 'and usable information for spreading the

"virus" of Standard Pascal. '

August 10. 1976



CONFERENCES

Pascal User's Group session at ACM'76 Wally Wedel. PUGmember from the

Universi ty of Texas at Austin will chair a PUGmeeting at this year's ACMconference

in Houston, Texas. The conference extends from Wednesday. October 20 to Friday,

October 22 in the Hyatt Regency Hotel. Wally has made arrangements with the

conference organizers and SIGPLAN;the exact time of the meeting will be printed

in the schedule handed out at the conference on Wednesday. Proposed topics of

discussion are: Interactive I/O conventions/Extended character set treatment/

Implementations and user experience with implementations/Documentation standards

for vari ations.

Pascal: Implementation and App1ication D. W. Barron has announced a two
day Symposium organised by the Computer Studies Group. University of Southampton.

United Kingdomduring 24-25 March1977. Sessions include: The language and its
implementation/Pascal in systems programming/Pascal in research and education/

Pascal. the future. Well known authorities have been invited to speak. To receive

further details when available - write to: Conference Secretary. Department of

Mathematics. The University, Southampton. SOg 5NH. United Kingdom.

NEW BOOKS

Algorithms + Data Structures z Programs by Niklaus Wirth. Prentice Hall. 1976.
366 pages. hardcover. $15.

A Primer on Structured ProgrammingUsing PASCAL by Richa.rdConway.David Gries.
and E. C. Zimmerman. Winthrop Pub.. 1976. 420 pages. paperbound.

(*Note: for price write to PUGmember Michael Meehan. Winthrop Pub.,

17 Dunster St.. Cambridge. MA02138.*)

Intr~duction to Problem Solving and Programming with Pascal by G. Michael Schneider.

David Perlman, and Steven W. Weingart. Wiley. to be published in 1977.
(*Note: for more info write to PUGmember Michael Schneider.

C. Sci. Dept.. 114 Lind Hall. Univ. of Minnesota, Minneapolis. MN

55455.*)

StudY Guide, Introduction to Computer Science by Kenneth L. Bowles, to be published.

(*Note: for more info write to K. Bowles. Univ. of California.

San Diego, La Jolla, CA92093.*)

Standard Pascal by J. W. Atwood. to be published. (*Note: for more info write to
J. W. Atwood.Dept. of Compo Sci.. Sir George Williams Campus.
Concordia Univ.. Montreal. Quebec. Canada H3G 1MB.*)

HERE AND

~ (alphabetical by last name)

O. Beaufavs. Mathematiques Appliques. Universite Libre de Bruxel1es. Bruxelles

1050 Belgium (PUGlllelli!er):';;~..'.we are using this language for teaching..."

Scott Bertllson. RR 2. Spicer. MN56288 (PUG member): "James Martinson and I are

interested in microcomputer versions of Pascal. Pascal-S. or Concurrent Pascal"

Albrecht Biedl. Institut fuer.Softwaretechnik. Technische Universitat Berlin,

1000 Berl1nlO. GermanyVSH419 (PUGIRember): "I enclose copies of the PASCAL
Info we bave published in 76 for' a growing Pascal community at the Technical

University of ~erlin" (Numbers'O (1976-01-05), 1 (1976-02-26), 2 (1976-03-03),

and 3 (1976-06-15)} ::'L~..:'+:
'.

.'d,:.,

Richard J. Cichelli.'901Whitiie~ Drive, Allentown. PA 18103 (PUGmember):

"Whatwe need next is ~prOgr~'which reads up Pascal re10catible binaries and
.proposes overlay structures. It should report field lengths vs. various overlay

alternatives. It really is about time that many of the clerical and record
keeping tasks of programming be automated. Pascal users should have the best

tools for program development. Do you have any suggestions in this area? (source

and object file maintenance systems?)

"Pascal users accumulate 25~ of all charges on LehighI s system.
"The las t correspondence of the luri ch-Hinnesota letters that I have was dated
November 25. Incident~lly I think your letters should be more supportive to

them. I feel that reasoned discussion with the community at large is the way to

resolve some of these technical issues. let Wirth and Hoare set the principles

and ideals. Help UfS with his implementations and help create a forum for

information interchange. We need to promote growth and change in an environment

of mutual cooperation.

"I believe any changes in implementation should be discussed with the users. Only
organizers like you c.n facilit.te the necessary communication. Note, I am not
opposed to changes per se. If Pascal 6000 is to grow it must be a living, changing

language, R.tion" change is possible only with the cooperation of the user
conununi ty.

"I 11k. the name PUG. See how Wirth likes it.

"I would like to see a user profile on PUGmembers: usage statistics, application
environments. etc."

Kurt Cockrum. 3398 Utah. Riverside. CA92507 (PUGmember): "I am particularly
interested in microp.rocessor (8080) implementations of Pascal."

WITH PASCA L (NEWS FROM MEMBERS. CONFERENCES. NEW BOOKS. ApPLICATIONS PROGRAMS. ETC.)
THERE



R. G. Dickerson, School of Information Sciences, The Hatfield Polytechnic,

Hatfield ALIO9AB, United Kingdom (PUGmember): "...we have a DEC10 and use

Nagel's (Hamburg) Pascal compilers. We are going to use Pascal as a first
language for our B.Sc. in computer science (we have about 200 undergraduate~

on the degree)."

Doug Qyment, 6442 Imperial Ave. W. Vancouver, B.C. V7W2J6 Canada (PUG member):

"My current interest in Pascal is an evaluation of its use as a system
programming language. Good 1uck with the new group."

Gerhard Friesland, Institut Fuer Informatik, Universitat Hamburg, 2 Hamburg 13,

Gef'!11any(PUGmember): "My interest is based on participation in the transport
of a compiler onto. the PDP-I0and current work on an interactive programming
system, implemented via a compiler-compiler in Pascal."

Dale Grit, Dept of Computer Science, Colorado State University, Fort Collins,

CO 80523 (P!)Gmember): "We're using Pascal to a limited extent ~e.g. the

compiler course). We are still stuck with teaching fORTRAN in our intro course,

but our approach to FORTRANis to teach them to develop problem solutions in a
"thinking" language (which just tlappens to have Pascal control constructs) and
them howto mechanically go from there to FORTRAN.

"Another approach we hope to try ;s to teach Pascal for 8-9 weeks of the semester,
then teach FORTRANas a restrictive subset.

"We have a student doing a summer project to put up Hansen's sequestia! Pascal
and his concurrent Pascal. We are getting a Cyber 18 this fall and plan to

make it a Pascal machine."

Sam Gulden, Dept of Mattlematics, Lehigh University, Beth1etlem, PA 18015 (PUGmember):

"Enclosed you will find applications from some of the members of our locel
Pascal Users Group. I am looking forward to the newsletter having been an

enthusiastic Pascal user for about two years.. Wehave used Pascal tlere to tackle
some interesting mathematical problems. Perhaps we wi!l report on them in the

future. "

Michael Haqertv, 18 Hami1ton Road, Ar1 i ngton MA 02174 (PUG member): "Our work

is with large data bases (200 cards for each of 300000 people). Processing is

constrained by I/O and takes 20000 seconds on a CDC6400. We are therefore

implementing GETBUF and PUTBUFroutines to read more data at a time from tapes.

"I am working on a paper which will define an additional structure for Pascal,
.

the environment. This concept will allow the easy integration of a form of
overlays, a more dynamic (ffiov;ng FL) system, is well as the inclusion of a

"systems text" for compilation. Once completed, I will send you a copy. The

implementation will have to wait until I can find time to sketch out the loader

needed to handle multiple environments.

"Included in our implementation of Pascal is a copy of Michael Condict's

reformatter 1 feel that one function of PUGwould be to see that software

written in Pascal 15 made aval1able to the larger convnunity..."

Charles ~, 183 CommerceWest, University of Illinois, Urbana, IL 61801 (PUG
member): "If we are going to have a language which is implemented and maintained

entirely by users, as seems likely (no computer manufacturers have madeoffers to
do it), it is clear that there should be at least a lot of communication between
people doing wor~ on the same machine. Preferable would be to have one person

for each machine maintain a commonversion which gets everybody's bug fixes.

Notice I say bug fixes and not enhancements or extensions. To keep track of all

of these would be more work, and would probably detract from the stability of the

system. Alas, 1 have no candidate to propose at the U. of I. for this. 1 am not
a fup-time programmer q:teach an~ do research as an asst. prof. and don't have

time for such things). The pe~son who works on our local version has been unable

to get funding for Pascal work~ and may well be switched to a system other than

the DEC10 anyway. (We are in the process of getting a new computer system.)"

William C. Hopkins, 207 RidgewoodDrive, AmherstNY14226 (PUG member): "Note:
as thel1! are several IJsers, shoul dn' t the name be "Pascal Users' Group" 7"

Ed~, Computer Science Dept., 80x 4-4330, USL Station, University of SW

Louisiana, Lafayette, LA70504 (PUG member): "Wehad such success teaching
Pascal-S last year on our Honeywell Multlcs system, that we plan to use a full
implementation this year."

Thomas A. ~, Software Systems Science, Division of Mathematical and Computer

Sciences, National Science Foundation, Washington, DC20550 (PUG member):

"Good luck with your venture."
Leslie R. Kerr, David L. Johnson and Associates, 10545WoodhavenLane, Bellvue. WA

98004 (PUG member): "I would like to thank you for taking the initiative in
founding a Pascal user's group, which I feel is long overdue. I hope I will be

able to contribute in some way to its success.

"I would like to see the roster of PUG members published in an early issue of the

News1 etter.
"

Jan Kok, Mathematisch Centrum, Tweede Boerhaavestraat 49, Amsterdam, The Netherlands

"The Mathematical Centre Amsterdam (Mathematisch Centrum) is engaged in

constructing a numerical mathematics procedure library in Pascal, to be available

on the CDCCyber 73-28 complJter of the Academic Computer Centre at Amsterdam."



O. lecarme, I.M.A.N., Universite de Nice, Parc Val rose, 06034 Nice Cedex, France
(PUG member): "I amplanning to create a smaller but similar group for the
French speaking community, and I will be very happy to maintain good communication

with you."

Chris Martin, Computing Services, The Hicks Building, University of Sheffield,

Sheffi el d S10 2TNUni ted Kingdom (PUGmember): "We have the Belfast compi1er on

an ICl 1900 and though at the moment it isn't very widely used, I expect the rush

will start when I get the Montreal Compiler Writing System insta\\ed."

Joseph Mezzaroba, Dept of Mathematics, lehigh University, Bethlehem, PA 18015 (PUG

member): "I have been using Pascal (as implemented for the CDC-6400), here at
Lehigh University for the past two years. I wil 1 be teaching Computer Science at

Villanova University starting in September and I would like to get either a Pascal

or AlGOl-WCompiler on Villanova's IBM310."

Carlton Mills, Mills International, 203 North Gregory, Urbana, Il 61801 (PUGmember):

"Has anybody defined any structured escape language constructs? Has anybody
defined any macro facil ities? We are about to."

Judy Mullins, Department of Mathematics, The University, Southampton United Kingdom

S09 5NH(PUGmember): "I enclose ... $8... for two year's subscription to the
Pascal Users' Group and Newsletter. This advance payment was prompted by the
large banker's commission on small sums such as $4....

"Arising from this, I was wondering whether it would be useful or possible to a

arrange some kind of branch of P.U.G. in the U.K. for collecting subscriptions.
... a convenient and cheaper form of membership may encourage more members in the

U.K. There are certainly many institutions using Pascal now, and interest is
spreading. . . .

"As co-organizer with Prof. Barron of the Pascal Symposium for next March, I
could get the thing started. Others in our group are writing a Pascal compiler

for ICl's new 297D computer, so we shall always have a vested interest in Pascal."

Maurice O'Flahertv, 444 Merville Garden Village, NewtownAbbey, Co. Antrim, N.

Ireland (PUG member): "I amat present finishing mythesis for an H. Sc. in
Computer Science and Applications, and having used Pascal I would like to

continue my interest in it."

George Richmond, Computing Center, 3645 Marine St. University of Colorado, Boulder,

CO 80309 (PUGmember): "The Computer Science Oept. here will be converting to

Pascal this fall, starting in the introductory courses."

Steve ~, Clinical Systems DiVision, School of Oenistry, University of

Minnesota, Minneapolis, MN 55455 (PUG member): "Weare using Pascal for
scheduling and grading, for 'the School of Denistry."

Staffan Romberger, Scoputer Science, Royal Institute of Technology, 5-10044

Stockholm, Sweden (PUG member): "Here at the Computer Science Department of

Royal _Institute of Technology there is a growing interest in Pascal. We have

access to the Pascal and Pasrel compilefs for DEC-I0from Hamburgand there are
also compilers forpPP-ll and fIIOvementstowards writing compilers for other

computers. "

Pavid Slocombe, The Globe and Mail, 444 f.ront St. West, Toronto, Ontario M5V259
Canada: "Although we don't nowhave a Pascal compiler (we intend to check out
the Stony Brook Implementation as soon as we have time), we have followed the
development of the language almost from the beginning and two of us here have

used Pascal as a design language for some years. It sure would be nice not to

have to hand-compile:"

N. Solntseff, Pept, of Applied Mathematics, McMaster University, Hamilton. Ontario

Canada l8S 4Kl (PUG member): '~I am interested in participating in the users'
group and am willing to contribute my time in any capacity.

"Incidantally, I would be happier if the title of the group were the more

grammatical "Pascal Users' Group". "

W. Richard ~, Kitt Peak National Observatory, P.O. Box 26732, Tucson, AZ

85726: "Here at Kitt Peak I have Just installed the 6000-3.4 compiler on our
CDC6400 and am currently trying to generate interest in the language. In

addition, I would like to volunteer any services of myself to help the User's

Group. ' -

"Will the User's Group have any affiliation with the current distribution center
at the University of Colorado?"

William Waite, Software Engineering Group, Pept. of Electrical Engineering,

University of Colorado, Boulder, CO80302: "Thank you for your invitation to
join the Pas~al User's Group. lad of funds makes it impossible for me to accept

personally;...Youlsk whyPlAP was not written in Pascal. The answer is obvious

lack of portability. We have been attempting to cure this problem. as well as
doing some research in intenuedlate language design. Unfortunately we have

succeeded in the Jatter while the former still eludes us. The whole story is a

sad one, resting upon the inadequacy of our tools. I believe that we will lick

the proble. eventually, but until-' see the evidence ~hall write portable
programs in another language."
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rr1
-0-j
rr1...
63
rn:;u
-



1;-15: "14" .. "IS"

"18.A" 4 M4.""

"two" 4 "to"

"I was interested that the Pascal usage at Minnesota has exceeded that of RUN
and FTN. Have you been using it in an introductory course? We plan to do so

next fall. and I would appreciate any comments you have.

"It seems to me that one of the most difficult problems faced by Pascal is one
that could be considered irrelevant: the ordering of lIIultidimensional arrays.

Since the language definition ~ row-major order. it seems that Pascal-
FORTRANcommunication might be very difficult. Howhave you handled the problem

when perverting FORTRANlibrary routines?"

Wally Wedel. Computation Center. University of Texas at Austin. Austin. TX 78712

(PUG member): "Weare running Nagel's OEC-I0Pascal, Brinch HansenPDP-ll Pascal.

Wirth's CDC6000Pascal. Wilhelm Burger has done extensive work on both the DEC-I0

and CDC6000implementations."

I
"

Lecture Notes in Computer Science. No. 10

(*When purchasing. specify the "Springer Study Edition" - it's 35% cheaper~*)
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Corrections to 2nd Edition

p.63. fig.1Da:

p.69, 1.23:

p.77, 1.18i

p.9B. 1.10:

p.102, 1.1:

1.20:

p.103, 1.-6:

1.-7:

1."U and

p.51.. 1.16;

p
~
56, ,1.

':'6:

p.124,

p.121,

p.133,

p.135,

1.27:

1.3:

1.5:
'1.30:

p.140,1.11:

p.15B,

'!setop(outp~t)~" 4 "setop(output);"

"fin 4 "'(1)"'
Ug(iT')"' 4 Ug(jT1)"

"gi" 4 g(j}'

Number sequence should be reversed.

"stricly" ... ".trictly"

move line places to the left

8PP8nd\ ,,',
,":

last word should be .or"
.bufffer~ '4 'Mbuffer"

"scaler" '-t'"scalar"
"char, and alfa" ... "and char are listed"

"althought" ..
"subt!ititute"

"although"
.. .substitute"

"structure type" "structured type"

delete lines -12... -8.

f~. Wirth
10.May 1975

Additional SURRested Corrections

Page/Line

September 26.1915, University Computer Center
University of Minnesota

13/-3
69/-8'
72/-3
81/2
117/

119/13
126/-19
153/16
162/3

''If" .. IIIf"
"the readability" . "readability"
"element in the array" . "component in the structure"
UextentU .. ~'.xtend"
in the syntax' chart for expression, change:

t
"

~ < > to <> <- >-
,

'

move dielll8uaaedabt by 1 PQsition
to -14 move the "1" index entries to 'thenext page

"(and at least once)" ~ "(at least once)"
",!nd~f line" .. "!ond ~f li!!.e"



Designing Data Structures by Step-wise Refinement

A Tutorial (*Note: by Richard J. Cichelli*)

Keywords: Data structures, step-wise refinement, top-down
design, systematic programming, PASCAL.

Abstrac~

DiJkstra [1] and Wirth [21 have defined the principles

of systematic programming. They illustrated these Pfinciples

by designing programs whose control structures reflected

hierarc~ical abstractions of their logic flow. In this paper,

systema~ic programming principles are applied to the design of

a progroLm's data structures.

Overview

This paper begins with a reexamination of the Queens

problem: a traditional program design problem. An alternate data

structure is devised for the program and relevant design issues

and terminology are discussed.

A step-wise, top-down design of the data structures for

a Soma cube [3] solver is then presented. The data det1n1tional

capabilities of PASCAL [4] aid in the design process.

The Queens Problem Revisited

Both DiJkstra and Wirth use a traditional backtracking

problem to illustrate systematic programming. The problem is to

write a program which places eight hostile Queena on a chesa board

such that no Queen threatens ~nother. The programs are extended

to find all 92 solutions.

ARTICLES (FORMAL SUBMITTED CONTRIBUTIONS)
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,ollowing DiJkstra's program, the main routine might be:

begin initialize; generate ~.

Initialize clears the board and generate recursively calls itself

to place a Queen on each col~.

procedure generate;

.Y!.! tu o. .1;
begin

.

or each row h do

biiiif - -
aquare is tree then

'6igi~
place queen Ori'"iiquare;

board-Cull then print solution else generate;
iimove queen cro;asquare -(. backtrack *)

end . - - -8nd- 1 ',,;-;

end;

DtJkatra tests whether a square 1a tree by noting:

1) toreachcolumn N (O"N~7), generate only places

one Queen,

2) tor each row H, the boolean .array ~UiJ is used

to mark a rowas takan, and

3) tor the 30 diagonals, the boolean arrays ~[N-H] and

~[N+}ij complete the masking.

Theae three boolean arraya are involvedin testingif

a square ia tre., placing a Queen, and removing a Queen.

To iaprove the speed ot the program we can augment

DiJkatra'a data struoturea and, by having the programknow more,

trade space tor tiae. Obaerve that the ~, ~, and ~ arrays

are aiaply marking instances ~t the same type of thing. Each

..aka ott a direction on the board. In total there are 46 such

direotion.on the oheaa board - 16 tor the rows and columns and

30 tor the up and 40wn diagonals.
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Since the mask for each square [H,M1 is a unique set,

this loop invariant calculation can be done once in the initialization

code. (See revised program in Figure 1.)

The Soma Cube

The Soma puzzle consists of seven piecesi six ot the

pieces are made by Joining tour cubes together, and the remaining

piece is made up of only three cubes. The problem is to tlt the

pieces together to form a 3x3x3 solution cube. There are 240

unique solutions to the puzzle. (The seven pieces are shown in

li'1gure2.)

It is evident that the simple backtrackins algorlthm

'which worked tor the Queens problem will also work tor the Soma

cube. Pieces in the Soma cube are placed like Queens on the

chess board. A piece is included in the solution cube only lt

it "tits".

To tind a solution, we start with an empty solution cube

and place pieces one by one until all pieces are placed or the

current piece does not fit. It the piece does. not tlt, the

previously placed piece ls removed and replaced elsewhere, and

the search continues until a solution is found or the plece locations

are exhaus ted .

The difficulty here is that the search space ls so

large that efficient testing ot whether a piece tlts is essential

for an effective program. The posslble solution locations ot

any piece need only be calculated once it we have a data structure

like the boardmask data structure in the Queens program. We can

create such a data structure by top-down des1gn methods.

- 4 -

The Soma Cube Data Structure

The Soma data structure ls operated upon by two routines;

the first ln1tializes it, and the second generates solutions with

It. Although it 1s composed of many parts, this data structure

ls prope~ly vlewed a, ! 'l~~le named entlty. It holds all the

data relevant to t~e8evenSoma pieces. In PASCAL we declare

!!! pieces: arrar [piec~ £t piecedescriptionj

Thls declares pieces to hold the same type of information for

each Piece. Since W8~i'h to treat each piece in the same way,,
:~

.'

"..
\:.

'.

...
,

.
':,. .:'

<

thi8 18 the approprlat~.overa~J 8tructure.

Next we need to declare the typea piece and

plecedescrlption. There are seven pleces and so the declaration

piece. 1..7;

i8 approprlate.

'or each plece t~e pie~edesorlptlon must completely

descrlbe the intormation local to a plece. It will baslcally

conslst ot a l1st ot locatlons. The length of this list varies

trom plece to piece, and ln additlon, during backtracking we wll1

need to know where we are in the 11st. Slnce these items are ~
ot the same type, the reoord structure ls needed:

pleoedescription .
record
~tlength, whereat:listslze'

posltionllst: arr&f [llstSlz~ ~ pos1tions
!ru!i

We can postpone the calculatlon ot the maximum lists1ze by

declarlng the type

l1stslze O. .maxllstj

Maxllst will be a declared constant.
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be entere~ into the positionlist. As the positions are a~ded to

the positionlist, listlength is incremented.

The backtracking phase begins after all positlonlists

are complete. For each piece, whereat (which is initialized to

zero) is incremente~ from zero to listsize. It is the index to

the positionlist of the position un~er examination. Pieces which

tit are Joined into the sOllli1cubesolution. The "fit" test is

simply the set operation

«poSitionl1.t [whereat] ~ somacube) tl (])locations - 1..27;

To calculate maxlist we observe (usually with a little

ditficu~ty) that piece 1 can be place~ in 144 unique orientations

within the solution cube. It Obviously can occupy more places

,.' .
i. the empty '..t~" 'To add in a piece which fits we write

eomacube ;- po.itionl1.t [Whereat] Join somacube;

Piece removal during backtracking only requires set

differences. (These operation. are very fast in most PASCAL

where []

than any other piece.

The final list of declarations that we have built up
implementations because hardware boolean logiC is used for

set operations.)

A complete version of a PASCAL Soma cube solver can be

appears below:

const
---miXlist - 144;

~
piece - 1..7;
locations- 1..27;
positions - set of locations;
listsize - O::maxrist; (* one to spare *)
piecedescription -

record
---rIitlength, whereat: listaize~

positionlist: array [li.tsizeJ £! positions

!lli!; ,

var
-pieces; array [piece] £! piecedescription;

somacube: positions;

round in [5] .
Summary

We have shown that top-down design can be applied to

complex problems in data structure design. It is hoped that

the examples chosen illustrate the desirability of PASCAL-like

type definitional capabilities for the top-down design of data

structures. Languages without such type definitional capabilities

are a. deficient for data .tructurede.ign as those which lack

block control structure. are for structured programming.

How W111 the Soma Program Work?

The first phase or the program will generate the piece

descriptions. It will have to take eaoh piece and rotateand

translate it through all 27 locations. Duplicate. should not
(*Received 2/21/76*)
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To the Edl tor:

tf the "sclence" of CQIIIDuter Science 15 the exnerlmental Investlgatlon or
alv.orlthms, then effectlve nrol7rammlnl7 Is essentlal for the comouter ~clentlst's
comoutln.. "lahorat.orY" testlru>:. (lood Droo:rammln~ Is a., art, an en..lneerln..
deslo:n ~rt. Wlthout It, the comnuter sclentlst's lnyestl..atlve orocedures are
Busnect; with It, o:ood deslvn helDs clarify prevlouslv obscure al~orlthms.

tn our sottware enalneerl~ course at Lehlv.h Unlversltv we have emohaslzed
that the nrlncloles ot ton-down desllTn (IJ and structured oro~ramm1nl7 [2] aDplv
not onlv to a orov.ram'B tunctlon code but also to Its data structures. The
data definitional canahl11tlea ot PASCAL [3J .reatlv facilitate the ton-down
formulation or data st.ructure hlerarchles. Good orol7rams est.ahllsh corresoondlnl7
levels of ahatractlon between t.helr control structures and their data structures.

The followln.. student Soma Cube oroPram effectlvelv uses data and control
hlerarchles. Tn his enthuslasm for thls sortware en..lneerlnl7 nrohlem, Michael
Condlct ~a~p t~e transltlon from a dealvn nrolect to the exnerlmental and
aclentlrlc Investll7atlon of anace fllllOl7 all7orlthr~. It Is, to the best or
our knowled«e, the ult.lmat.e ~oaa Cube Drov.ra. (at least. until next semester).

Rlchard J. Clchelll
Samuel L. Gulden
Mathematics o.,oartment
Lehl.h Unlverslt.v

Another Solution to t.he Soma Cube Puzzle
Michael N. Condlct
Lehl..h University

This Soma Cube [4] solution l7enerator evolved throuv.h a series or
refinements from a nroa;ram sll1111ar to that or DeLcno:'s r.,]. The run tlme
the flrst version was aonroxlmatelv qO seconds on Lehlo:h University's CDC
By examlnl.,~ the bound unfliled snaccs (connected holes In the assembling
a.,d orunln~ when no olece would fit, the run tlme was reduced to ahout 30

or
6400.
cube)
5ccor!ds.

The exoerlment W8S extended to Inclwde McKeeman's [6J revised Soma
alv.oY'lthrn whlch 18 baaed on Comhir.atorv '\'heorv con31derations. Perronnance or
the McKeeman alv.orltha 13 deoendent on' the order In whlch nieces are selected
for insertlon. The rou~h executlon tlmes for the various al~orlthms arc ~lven
below:5 6 1

sec.
:;ec.
sec.
sec.
.ec.r1gure 2

Brute rorce
Hole 8"al)/sl:1 Drunlnn:
KcKeeman order (V

.

,L,T,Z,S,R,Y)
"'~Keernan order (I.. Y,S, R,T, Z, v)
Combined McKeeman. hole analysls

Reteranca. .
1. Wfrtl1, N. "PrOllrall develooment hV stepwise Y'etlnement". Communications

of t.he ACN 1~, ~, lQ7l.
? Pahl, O.J., nll~stra. E. W. and Hoare, C.A.R. Structured P~?3.ra.mml~~.

Acadern1~ Pr"sa. London, lQ7?
3. W1rt.h. N. and K. Jen:u.n. PASCAL User Hanual and R,.oort.

Sorln~er-Verla«. New Yorjc, lQ'7...;n "..
,

,.,--"

4. IntrOduclnv Soma. Parker arother~, 1060.
'). !!tlon;., 'R:' -.Soiutlons to "he Soma Cu~,e Problem". SIGPLANNotices, (let., 1'174.
6. HeKer.ma." W.M. "~olvln,' Soace-FUlln" rUl:z les". Ct:P HLPOHT.Volume

"."10. 1. Ibv, 1Q7/j.
' ,."

(*Received 3/11/76*)

(*Note: This contribution was printed incompletely In SIGPLANNotices Oct., 1975
and incorrectly in SIGPLAH Notices Dec., 1975.*)
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IN DEFENSE OF FOR"ATTED INPUT

RANCE N

100-90
89- 80

25
3$

One of ~he fev t.hlngs vhlch. In "y opinion. ..o...s the
.sy et.r~. af' Pascal IS its lack of for..ott.d input. 1 vould
like t.a pres.nt so..e .xo..pl.1 of .twplcol' basic co..puter sCI.nc.
proble..s vhich would b. Inconv.nlen\ or next to I"poslible
vit.haut. the us. of for..ott.d Input. '

Again. it IS pOlsible to use 'ord' to .xtroct the t.hre.-digit
nu..b...s. but. it is ev.n less pl.osant than before. o.nd detrocts
.v.n furthor fro.. the pOint of t.h. .x.rci...

At ,this pOlnti lo n. viII object thot t.h.r. is no. need to. punch
the do.to o.s a c.ntigu.us str.a.. 0' nu..b.rs. and I ogre..
Hov.v.r. I Viii not. that ..ost psych surveys I hove seen t.ry to
put as ..uch 'do.to en a sln,l. cord os possible. (Hot.e thot we
could not put &11 the data on one cord if we put. blonks between
nu..ber..) 1.lid.. .oving k.ypunch,ng t.i... ond st.oroge space
(both of vhich 0.1" the .quivol.nt of ..on.y!), the p.opl. doing
the surv.ys &1" int.r.st.d In t.h. r..ult.o.nt St.o.t.ist.ics, ond
couldn.t co.r. 1.ls o.bout nlc.ly-spoc.d input. In foct.. I ho.ve
.v.n b..n tDld to k.ypunch 1'.01 nu..b.rs o.s 0 COnt.iguous str.o.. in
ord.r to o.vold 'vostlng tl... typing Spo.C'I"

-...------
Psych 100 closs. Th. surv.y consists of roting 7S
Co.ndido.t.s for political offic. on 0 Ico.l. of I to $.
Th.s. do.to have b..n punch.d onto '0 cards. .o.ch
cDnto.lning 0. contiguous st...a.. of 15 digitS. You.. tosk
il to p..oduc. a tabl. giving the ...an ro.ting fo.. .o.ch
co.ndido.te. along withth. standard d.wio.tion. Ik.wness.
and kurtolil of' the ratlngl.

ThiS prabl... cOon. of' cours., b. solv.d without for..attod Input by
d.finlng a string. ond using ord<ch)-ord( '0') to o>ctro.ct digitS.
How.v this 15 hordl~ tho pOint of the probl and, in foct.
detract.s fro.. tho truo obJ'Ct. of the oxorCi,., Th. psych studont
IS roally not. Int st.d In tho uso 0' 'ord. or strlngl ot this
pDint. h. is Int.rest.d In statlstici.

HDV, for 0 two.po.rt .xo..plo wh.r. for..o.t.t.ed input. is 0. noo.r-
n.c.ssity. ThiS is a business proble... but I fe.1 jUst.ified in
giving it as o.n oxa..pl. .- Wirth. in the Po.scol r,pDrt.. so.'Is h..
put. r.cords o.nd f;l.s into PC\scolin ord.r to. o.k. It.
possible to solv. co rciol type probl...s vith Po.scol. or o.t
I.&st. ...pID~ it succ,ss'uIIV to d.~onstro.t. luch probl.~s in ~
progro i~g cour...'

------.-
.------- \jou. o.co prollra..".r. to do h il iny.ntory cont.rol o.nd

..ark.t r...o.rch. ,undergrod course. and ho.s co"pil.da card deck with tho
fDIlowln9 infar...tion an It 1 Colu..ns 1-' contain a
student.s soci&1 s.curity nu..b.rl calunns 11 to 70
cDnto.in 20 3-dlgit nu..b.rs. eo.ch of which r.pres.nts a
score on 0 pop qui~ (r&nglng fro" . to 100), Your tosk
i. t.a print out the ..e&n and st&ndo.rd deviation or o&ch
qUiZ. & corr.latlon ,,&trIX or all qUlzze.. and a

Port II

doy. yau ar. glV.n 0 deck of punch.d cards
day's ..1.. totall on. cord p.r tro.n.actiDn.

9ivin9
Eoch

2



cArd looks I ike thiS;

Colullns
Colullns
Colullns
Colullns

1-7
9-10
12-13
15-U

SeriAl nu"ber of jeans
Waist size (range 26..54)
Length (rAnge 2'. .J8)

Quantitv sold

~ou "AOj assu"e that transAction records have been
sorted bOj serial nUllberl thus All purchases of 15050217

will COile before all purchases of 17070217. Your tAsk
is to print out a chart for eAch seriAl nu"ber giving A
sAI.s record for thAt dav.

So f4r, so good. No for"atted Input has been needed
acco"plish the first half of the e,.4"ple. Now, the clincher:

to

PArt II;

A. we 411 know, the seriAl nUllber on vour pair of
IS not arbitrarVI the 5050217 signifies regulAr
den I", the 7070217 signifies bell-botto"s. In
the seriAl nUllber IS forllAtted AS foliowsl

first 3 digits stVle
505"reguIAr, 707-bells. JOJ-cutoffs

Ne,.t 2 digits color

OZ"blue,03-green,04-brown
lAst 2 digits "aterlAI

17-denill,25-hopsAck,J'-doubleknlt

~our tAsk is to take 5 dAYS of purchAses, And produce A
chArt for eAch color, style, And "aterlAI thAt shows
the sales distribution by siZe. WhAt conclus.ions can

~ou draw fro" Ojour results?

This e,.Allph IS hArdl1J far-fetchedl IIoSt Identlf'lJlng nUllber. on
cloth ing contAin this sort of p4cked Inforll4tion. The pOint is.
howev.r. thot there Are A lot of application. whiCh u.e this sort

J

of datA representation. Other e,.Allples Include:
1) IndiAnA license plates. who.e first letter And digit

serve AS An inde,. to an alphAbetical list of countv nOlle$.
2) Illinoi. driver'. licen.e nu"bers, which contain veor of

birth, county of residence. And oodles of other infor"Ation to
help prevent forgerlJ of the license, All pocked Into 11 dig its.

In all these case., repunchlng the doto to sepor4te the fields is
cle4rly out of the qUestion. These e,.ollples pOint out the need.

or at leA.t the .reAt deSlrAbilltlJ' of hAving for"atted input.

Although I will agree that it is verV easy for on installation to
write its own forllatted input routines as standard functions.
this brings up the proble" of transportobllitV. It see... cleor
that the feature I. u.erul enough to be "built-in" bOj ...nOjPascal
users. Nowever, the.e site-speCific intrinsics uill not
transport easllv rroll In.tallatlon to instAllation. Thi. is, in
fact. one of the railing. of BAIICI people provided their ovn
runctions and "e,.ten.ions" to do things thAt they needed (end
BASIC didn't have). Now, one would be hard-pressed to find tvo
places where all the "extensions" agree.

In conclusion, it Appears thAt for"otted input can be useful in
IIany cases, and olftost neceSSArlJ in others. It 5e...s
appropriAte, then. that such A reature should be added at the
base language level iather than hAving every Pascal installation
re-invent Its own forRotted input wheel.

(*Received 4/26/76*)



progran. is prover, to be correct. it .,a~ not fit on a sliven ..achir,eor

it Qla~ suffer from poor perforlllanc. d'Je to operatinsl swstem

restriction.s. Both of these conditions occur in practice. and a

What ..ear.inll should the programlller attach to the OVERLAY

prefix? The best answer should be Ino effect', in tern,s of the

correctness of his pro~ra., or the restrictions placed UF"on hiIII b~ the

Overla~s: A Pro~osal

JalllesF. Miner
Social Science Research Facilities Center

25 ale"'an Hall
Universit~ of Minnesota

Minneapolis, Minnesota 55455

As Pascal "'ains wider availabilit~ and use. it shows itself to

be a versatile and practical tool for serious production work.

However. given the recenc~ of implementations, it is understandable

that a nUlllber of illlPlementation features commonl~ emplo~ed in

production work are not ~et available. For some

projects. the abilit~ to reduce the amount of stora~e reQuired for a

proSram's object code is of fundamental importance. Even if a

number of techniQues for avoiding them are widel~ used. The use of

overla~s is one such techniQue. An implelllentation extension for

Pascal is hereb~ proposed to provide this capabilit~.

The goals of this effort are numerous, including effectiveness

of the overlas lIIechanism in providing space reductions. simplicit~ of

notation and understanding for the user, securit~ from unintended

ill-defined results. and efficiencs of both compilation and execution

mechanisllls. In addition the scheme should be imple..antable in a wide

variet~ of environlllents.

2

Usage Considerations.

---------------------

Pascal. with it s block structure. provides an excellent

oPPortunit~ for the implementation of a secure. sirrIP!e, ar,d

relativel~ transparent overla~in~ schellle. Procedures (and functions)

often delimit major sections of the program which will be executed

either infreouentl~. or which have (nearls) call ir,gdisjoint

seQuences, or both. Thus the overla", scheme, which reQuires division

of a progra.. into overla",s, should take advantage of the existing

division into procedures. This should be done in such a wa~ that the

effects of the overla~ing are directls visible to the progran.n.er and

can be easil~ controlled. In m~ opinion, this can best be

accomplished b", the indication of overla~ structuring at the source

level. It is at this level that the proSrammer interacts with and

understands the prosram.

function) to be an overla", with a prefix s",mbol such as OVERLAY

before the procedure head.inSl. The prefix has the advantage of beir,g

short and eas~ to use, but as visible as the procedure heading

itself. The extent of the overla~ is defined b", the procedure bod~.

so confusion is ..ini..ized. And finall~, the compiler is informed

immediatel~ when it is about to process an overla", the

significance of which depending upon the implementation.

i..pl ntation. The programmer must be advised that the invocation
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of an overla~ will be more expensive than the invokation of a normal

pro~ed~re, b~t the de~ision of how to avoid ex~essive overhead sho~ld

be left to the user.

Some implementation restri~tions maw be reasonable, su~h as

asainst passinS overla~s as parameters (i.e., foraal overlaws), or

passinS pro~edures or fun~tions as paraaeters to overlaws. A

~omplete implementation would allow both of these cases, but thew

miSht be diffi~ult to implement, and both can be readilw detected

(and thus restri~ted) at compile time. Disallowin~ recursive over law

~alls is an entirelw different situation because coapile tiae checks

are ine'fe~tive, and run time tests are to be avoided if possible. In

addition, the normal s~ope rules for callin~ should not be

~onstrained for overlaws' functions as well as procedures should be

overlay-able' and bw all means, parameters and non-local references

sho~ld be allowed. These latter three capabilities are desirable to

maintain the basic similarit~ between normal and overlawed

procedures.

Finallw, it is alwaws possible for an implementation to simplw

ignore the OVERLAY prefix (Just as PACKED ai.ht be i.oored) either

entirelw or onl~ after a Siven static overlaw nestin. depth limit has

been reached.

Implementation Considerations.

------------------------------

It is instru~tive to examine the common characteristics of

overlaw mechanisms used with Fortran. Of those with which I am

familia~, three notable aspects arel

4

(1) Overlaws are classified into levels, where onlw one overlaw

at a siven level can be in core at one time. That is, overlaws of

the same level are loaded over each other. (Depending on the s~heme.

overlaws at different levels maw or maw not overlap in ~ore.) The

lowest level overlaw constitutes a eain over law which is alwaws in

core, which first receives control when the prosram is executed, and

which initiallw causes other overlaws to be loaded. The run time

swstem (RTS) usuallw is contained in the main overlaw.

(2) In calls between overlaws a load operation ma~ be ne~essarw

so su~h calls either are trapped, or are made expli~itlw by the user,

to a routine in the RTS which determines whether the ~alled overlaw

is ir. core, and if not, causes it to be loaded and executed.

(3) Bw placin~ strate~ic constraints on calling lecuences these

schemes ensure that a routine to be returned to is in core. Th~s the

return can be perforaed exactlw as thouSh the program were not

overla~ed at all. The constraints necessarw for this include

prohibition of calls to overlaws of the same or lower level WhICh

would cause overlaw loadin. (thul pos.iblv destrowing the ~alling

routine), Becaule the aain overlav is alwaws in core, calls to its

routine. are allowed (but .av cause undefined results if overla~

loadinM occurs, and a return is subseauentlw attempted).

The constraints placed upon calling seauences in the Fortran

sche.es aaw be .reasonable. .iven the kind of lanSuage involved, but

certainlw representweakne.se. of securitv since compile time che~ks

cannot prevent undefined results and run time checks are often not
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Cl) The level of each overlaw is deterffiined at compile time

from the static nestin~ of the source. These level~ are analogous

but not eauivalent to block nestins levels. The compiler assisns a

uniaue identification to each overlaw, in the form of a m-tuple or

vector of ordinals, where ffiis the maximuID number of oYerla~ levels

in addition to the main level allowed bw the implementation, and

where the ordinal zero is reserved as a null marker. The nestins of

the overlaws is represented as follows:

Ca) The main overlaw is represented bw an all-zero Cnull)

vector.

Cb) Overlaws at the first level Cafter the Slobal overlaw) are

identified bw uniaue non-zero ordinals in the first element of

their vectors. RemaininS elements are Zero.

Cc) In Seneral, overlaws at the n-th level are represented bw

vectors with elements one throush n non-zero, and n+l through m

zero. In addition, to represent the static nestinS, all level n

overla~s which have the same encompassi~g overla~s are ~s$igned

vectors differins onlw in the n-th elements.

(2) The configuration of overlaws which are core resident at

anw point in time is represented bw the Overlaw Displaw Vector IODV),

the value of which is an m-tuple as defined in Cl). The ODV is

maintained bw the run time swstem, and is modified onlw when overlaws

are loaded. The following rules are observed bw the overlaw

Ca) Before anw block in an overlaw at level n can be invoked.

the ODV must eoual the overlaw's vector in at least the first n,

6

(,'1ements. If this reuuires t~le loadin~ of overla~s,

value of the ODV prior tnthe call lliust be saved Ufl the sta~~,.

Cb) If before returnin~ from a ~all the non-zero elements of

the stacked ODV value are eaual to the correspondinB elements of

the ODV, then no loadins is reauired to complete the return.

Cc) If loadin~ is reouired to compl~te the return. ther, the

i-th through the n-th level overlaws indicated bw the stacked

ODV value must be loaded, ~here i is the lowest Positlon of the

stacked ODV value not eaual to the correspondins position of the

ODV, and where n is the highest non-zero posltion in the stacked

D[IV value.

(3) Assumins suitable restrictions on procedure and function

parameters (below), the rules in (2) Suarantee the fa I i ow H,B

corlditions:

(0) Encompassins blocks are suaranteed to be in core. Thus

calls to and returns from encompassing blocks. and sato's which

@>:it to enco~passinS blocks need not be trapped.

(b) Non-encOffipassins (including local) blocks ffiust be in core

unless prefixed. Thus calls to and returns from these blocks

must be trapped onlw if the called block bears the OVERLAY

p
ref 1:-: .

'Suitable restrictions' are that a procedure or function cannot be

passed to blocks 'outside of' Cnon-local to) the overlaw in which thN

parameter is declared. Thus, a block bearing the OVERLAY prefix maw

occur as an actual parameter onlw in calls to other blocks which are

IClcal to it.

<
(4) Easin~ the restrictions on procedure ar'.d function
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parameters in (3) reauires that the block-parameter descriptor (which

contains the para~eter's entr~ point and static link) be ausmented b~

in core far heap and stack. The run ti.e swste. should b. provided

the tuple of the overlaw which contains the actual para.eter. All

calls to and returns from for.al paraeeters .ust be trapped.

While the above points define the basic .echanis.. a nueber of

problems ~aw occur in specific implementations. These will usual Iv

result from attempts to use existing loader or operating svste.

software Dr conventions. A si.ple exa.ple is where th8 loader .av

not prov~de information to the run ti.e swste. to establish the area

with the space reQuired for the largest possible configuration of

overlaws.

the loader or operatins swstem. The most serious .is-.atch will

A more difficult problem maw appear in the .appins of the

proposed hierarchical overlav structure to the structure supported bv

probablw be in the restrictions enforced at load ti.e on the nu.ber

of entry points per overlaw. or on the direction Of calls between

overlay levels. In addition. there .aw not be a 'nice' .appins

between the proposed identification sche.e and the existins

conventions.

It is bewond the scope of this paper to delve into particular

implementations, except to note that this sche.e has be.n partially

-',

iniPlelllent.ed for the CDC 6000/Cvber 70 slnies. It 11; hoped that this

proposal will stimulate discussion on the topic of overlawing. and

that interested readers will forward co..ents or criticism to the

author or editor.

(*Received 119/76*)



"'NINOR' PROBLEMS IN PASCAL"
Timothy M. Bonham

In this article I intend to discuss some small but
significant 'problems' or possible areas for im-
provement in PASCAL. Before I begin, I would like
to include three sections I a disclaimer, an ommission,
and a defense. .

DISCLAD1EHI First of all, I like PASCAL. If I
didn't,'I wouldJ1't spend timewriting about it. I
think tha tit' 5 eas ily one of the bes t languages
around. I greatly admire the logical clarity and
'austerity' of the language, the way program text
tends to clearly show the progress of the actual
execution, and the fact that the language tends to
encourage good programming practices(compared to
some languages(for example, FORTRAN or PL/t) which
tend to do just the opposite.) BUt I don't think
thGt the language is perfect. therefore it's
worthwhile to try to find areas that might be impr-
oved.
OMMISSIONII will not discuss in this article two
areas that are frequently said to be major deficien~
ies of PASCAL, the general read-write procedures
(which are difficult to use, especially in an
interactive environment) and the definition and man-
ipulation of common business-type files(which is
less clear in PASCAL than in some other languages).
I.will also not discuss some problems that I do
not think are specifically the fault of the lang-
uage itself, for example, the unpleasantness and
unhandyness to the user of most present PASCAL
implimenta tions.
DEFENSEI to the charge that I'm being picky about
small and unimportant elements of the language--I
don't think that they are so unimportant. 1hese
elements are SOIllOof the most frequently used in
the language and often make up a large part of
the program. Also, several.references have in-
dicated that it is 'minor' inconsistancies like
these that cause a large part of the difficulty
in learninga languageand problems with such
elements account for a very sizable proportion
of the compilation errors in programs. In any

case, I don't think simply classifing awkward
elements as small and unimportant is any reason
not to try to improve them.

The main portion of this article will note
specific PASCAL elements that I feel are problems,
the veasons for this, and some possible improvements.

t. identifiers-- It is commonly acknowledged
that identifievs should be chosen so that they have
mnemonio significance to the programmer. Well chosen
identifiers provide a form of self-documentation
within the program itself. The most common ob-
stacle preventing mnemonicly significant ident-
ifiers is the limitation upon identifier length.
PASCALas defined has no specified maximum limit
on identifier length. However, one of the goals
of PASCAL(and preswnably of programmers who use
it) is to have a standard language "in order to
facili tate the in!-erchange of programs". For this,
programs must distinguish identifiers within the
first eight oharacters as required by Standard PASCAL.
This is clearly a harsh restriction. FORTrtAN is
well known for encouraging incomprehensible vari-
able names, and Standard FORTRAN permits six
characters, while ma~ present compilers permit
seven,eight or even ten characters. In this area,
fASCAL is only minimally better than Standard
FORTRAN and equal or even worse than many present
day FORTRAN compilers.

A further problem with identifiers in PASCAL
is the lack of a break character. This commonly
results in identifiers which consist of several
words run together, with resulting loss of clar-
ity. The recommendation of a specific break
charadter presents difficulties. The use of the
hyphen(as in COBOL) maintains similarity to normal
language usage, but requires additional restric-
tions on the spacing of expressions to distinguish
the use of the same symbol for subtraction(though
these restrictions are not unfamilar, since they
are the same as those normally used in writing
and typesetting). The use of a separate charactar
for breaks(like the undersoore in PL/1) imposes

no such additional restrictions , but requiresthe



addi~ion of another element to the character set.

n1e use of the space character as a break char-
acter(~s in ALGOL) is unpleasant in several res-

pec~ s it introduces unfortunate complexities

into the compiler; it provides serious potential

for misuse(it is easy to make the same identifier

look very different). and(though this may be just

an oversight), the space character is not included
in the basic symbols of Standard PASCAL.Whatever
character is chosen, the availability of a seper-
ator character clear~ enhances the readibi1ity

of programs.
2. the subrange ~mbol(..)--the use of this

symbo1 as an abbreviated form of listing a subrange

of a type is wry unfortunate in that it is simil-
ar to, but not quite the same as the ellipsis (...)
common~ used in the English languang and in
ma thema.tioal nota tion. Items such as this should
be either exact~ the same, or sufficently diff-

erent to prevent confusion, the worst oase is to
be 'almost' the same. In at least one published

case, an author(or possib1Y, his typesetter)
unconscious~ used three periods instead of two
throughout his entire program, and was subsequent~

criticized for it. I consider the main error not
to be that of this user, but of the language, which

positive~ encourages this type of user error. I
cannot think tha t the saving of a single oharacter

in writing the program is worth this confusion.
(1 similar example in PLlt, many numerictal formats

are the same as those in FORTRAN-except for the

use of a comma rather than a period. 111i5 has
caused vast--and complete~ unnecessary-- anguish
to FORTRAN programmers attempting to work in PL/1).

- J. the assignment symbol( I=)--the programmers
operation of assignment is ve~ different from the

mathematicians assortion of equality and the lang-
uage should clearly distinguish the two. Anyone

who has ever tried to explain the statement

X = X + 1 to a student learning BASIC knows this.

"you see, ::#means equals only in IF statements,
otherwise, ::; doesn't mean equals, it means...".
111e use of a symbol other than the equals sign

for assignment(unlike BASIC and PL/t) is good,

but the symbol chosen(.=) perpetuates the con-
fusion by containing wi thin it an echo of the
equality symbol. A better symbol might be the

left arrow (~) as used in APL; which does not

have such oonfusion. Also, the left arrow more

clearly refleots the aotion of the program during

execution, it is, as has been said, "almost

onomatopetic". In addition, this symbol is easily
recognized by APL users (the .= may be readily

recognizable by ALGOL users, but there are more

users of APL than ArnOL, and their lead is grow-
ing). I recognize that this symbol is not avail-
able on all 1-0 devices, but it is on the majority

of them, and on others it could be replaced by
a two character synonym, similar to the way comment
symbols are handled. (perhaps the less than and
hyphen symbols «-) would be good).

In addition, the left arrow symbol saves one
character, a minor advantage, more importantly,
it provides higher re1ialibi1ity. In the 1=
symbol, there is a chance of skipping one of the

characters in the symbol and thus converting it
into another valid symbol. (Luckily, in PASCAL,
unlike some languages, such an accidentally created
construct would always be invalid at its present
place in the program, and thus should generate an

error message).

~"-
~

4. ascending directional symbol of the for
clause (to)-- This symbol itself, when encountered

in a program, gives no speoifio indication of dir-
ection to the reader. The user is able to discern

that the value changes occur in an ascending seq-

uence only through comparison to the alternative
symbol, downto which clearly indicates a descending

sequence (or through a study of the language manual).

A better symbol, which would make the direction of
change readily apparent to the reader~ and also be

more congruent with the alternative symbol downto,
would be the symbol upto. 111e additional clarity
to the readerwould, I feel, ,be easily worth the
minimal cost of two extra oharacters in the symbol.

--- 5. A final controversial issue is tha t of the
oommen~~~tructure.
'!here are three main types of comments that are

2



conunonly included within a. program: prologue
comments--this is general information about .
the program (author, da to-wri tten, size, ete.);
block summary--these conunents emphasize the function
and purpose or indicate the logical unity of a
block of code; locai infonnation--this spotlights
critical steps or meanings for a small section of
coda. These three types of comments are clear~
different in both their na.ture and their loaa tion
within the program. The comment structure should
clearly distinguish them. Unfortunately, the com~
ment scheme of PASCALdoes not do so; all must be
written using the same (* and *) brackets. This
scheme, though flexible(in location) and versatile
(regarding length of comments) lacks reliabilitYi
forgetting (or mispunching) the closing braoket
turns the remainder of the program into oomments.

Prologue oomments are normally 10011.tad near
the beginning of the program I they oonsist of a
solid block of commentary, usually of a fairly
standardized nature. The best struoture for
these is a dedicated block with a predefined,
standard fonnat, similar to that of the Ident-
ification Division of COBOL. The fill-in-the-
blank nature of such a structure is especially
important in view of its tendancy to encourage
the automatic inclusion of suoh a block. As an
example of this, both COBOL and FORTRAN provide
a mechanism for including such information within
the program; COBOL in a predefined format, and
FORTRAN through the use of the general comment sch-
eme; yet many more COBOL programs inolude this
information than FORTRAN programs.

Block summary comments are usually located at
at the beginning and/or end of various blocks of
the program. They nonnally consist of several full
lines of comments. The present PASCALcomment
structure seems to work well here, though the
scheme presented below for local information might
prove better.

Looal information comments are usually made
up of a line or two before a statement or the last
half of the lines that the statement is written on.
A possible ~nprovement over ~le p~escnt PASCAL

comment structure might be the use of a symbol
like { or (* to indicate that the remainder of
the present line is to be considered couooentary.
This scheme uses the end of the line as an implicit
closing bracket to the comment. This improves the
reliability of the comment structure (by eliminating
the problem of the missing ending bracket) and
accommodates both of the styles of loacl information
comments mentioned. The only cost to the lang-
uage user is the neccassity of repeating the
beginning symbol if the comment is three or more
lines in length. Looal information comments
normally are not, and should not be this long.

Overall, it seems to me that PASCALhas elim-
ins. ted most of the major faults of many other lang-
uages, but, unfortunately, has also eliminated some
of the (often minor) elements of these languages
that worked well. This is easy to do, a languages
vices are much more noticed than its virtues. I
feel that the elements that I have discussed in
this artiole oan be changed without altering the

main philisophy of PASCAL and, probably, without
much difficulty in modifing the compilers.

I hope that this article will stimulate dis-
cussion on these issues; and would gladly welcome
comments on it, either in private communications
to me (Tim Bonham, ~05/1630 S. 6th. St., Minnea-
polis, MN 55454) or in items published in the
PUG newsletter.

(*Received 7/15/76*)
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Dynamic Array Parameters

by Ch. Jacobi. E.T.H.. Zurich

(*What follows are pages 6-10 of a proposed description of dynamic array parameters
which is probably of interest to many PUGmembers. Pages 1-5 were not sent;
they were in German.*)

Cor~ections to PASCAL - User ~anual and Report

::>.,.".1.12 end 1.13
','.j' --> '11.4'
p .73. 1.4
I. is also possible tp write a procedure without fixin; the
bounds of the index type of array parameter. In tha formsl

. perameter section the name is not followed by its type" but by
an array declaratipn which has a scalar index type. The bounds
of the index types then are taken for each parameter from the
corresponding actual parameter. These array parameters are
celled dynamic array.
Program 11.3 shows the case of a dynamic array parameter. The
standard functions low and high deliver the index bounds.

p.b3 bottom

4. A dynamic array must not ap~ear as an actual parameter if
the corresponding formal parameter is not a dynamic array.
(Depending on which version is implemented)
Neither must they have dynamic array paramater.

(Depending on which version is implemented),. Dynamic arrays will be packed only fn one dimension. A
dynamic array declaration

~ "r..av[scalar1 .,.calarN] c..ftype-id .
accepts as actual Parameter. beside an equally declared
dynamic array. also an array daclared as

erray[scalar1 ] a! packed~[scalarN] 2f

p .'97, 1. 3'
~.. The standard procedures pack and unpack must not have

dynamic arrays as actual parameter.

p .1 03. 19
'end parameters '0 -->
err"iiYs..

.
parameter. and index bou~ds of dynamic

p ;107 bottom

low (x) x is a dynamic erray val'iable'- the result. i$ the
lower bound of the index of the array.

hieh(x) x is a dynamic array variable. the result is the
upper b~und of the index of the array.

-7-
~ .100. 1.;'
en~ dyn3m:c arrey types.

p .11.19..1.1;)
low, hieh

= . '11~ :-e~2ece 1.~O - l.~~
(Cependin~ on which version is implemented.

=~e ~a~t «ith packed should be omitted.)

<formal parameter section> ::- <extended parameter group> I
\tAr- <ex.tended parameter group> I

function <parameter group>
I

procp.dure <identifier> 1.<identifier>1

<ext>!nded parelleter group> i:- <identifier> (. <identifier>1
<type identifier>

I

<idet'!tifier> I. <identifiar» : <dynamic al'ray type>

<dynamicerray type> :1- ~ [ <scalartype identifier>
(. <seeler type identifier» } gj' <type identifier>
~ ~ [ <scaler type identifier>
I. <scalar ty~e i:lentif1er» ] Q..f<type identifier>

<scelar type identifier> ::- <identifier>



_d_

p .117 re::>lace the diagram ;:>arametar list

;:e.rai.:Gt2:'" list

dynamic array type

type identifier

p .1<!1 bottom

4UU:
4U 1:

Dynamic arrays must have a scalar indax type
Packing and unpacking of dynamic arrays are not

implemented
Dynamic array expected
Type identifier pr dynamic array type expected

40<!:
4U;3:

(Cepending on which version is implemented)

4U4: Formal procedure must not have dynamic erray parameter

::>.120 alphabetical
t'ynamic array 11 .A

p .151 after last line of d.1 .4.
:n this case the arrays must not be dynamic.

p'.15<:. 1.24
The variable and the expression must not be dynamic arrays.

-9-
;J .1:Od replace 1.3:> - 1..:1':1
'~ependin; on which version is implemented.
~~~ ::>artwith pecked should be o~ittet'.)
<f~r~31 osremeter section> ::= <extended parameter ~roup> I

~ <extended parameter group> I
fUI'ction <parameter group> I
:::-cce::Ju!"p <identifier> 1.<~dentifier>!

...

<exten"ed ::>arameter group> ::. <identifier> I. <identifier>}
<ty:);!identifier> I
<1den:ifier> I. <i::entifier>! : <dynamic errey type>

<dynamic array ty::>e> ::- array [ <scalar type identifier>
I. <scalar type identifier>1 ]

!!.!<type identifier> I
oacked ~

( <scalar type identifier>
(. <:icaler type identifier>1 J of <ty::>e identifier>

<scalar type' identifier> ::- <identifier>

p .150. l.-t
The index type of a dynamic array type
every parameter by the subran~e used
corresponding actual parameter.

is su~stituted

as index in the

p .1~9 bottom
(Depending on which version is implemented)
Facked dynamiC arraYS. are only packed over their last
di~ension. An array of the form

~ ~lscalart.scalar2J af typeA
must in the calling procedure be declared as

!£!AY[.calart]2! ~ ~{sc.lar2] Q! typeA.

p .1"4. 1.1t.1
low(x)

high (x)

x ia of dynamic array type. and the result is
tha lower bound of the index type of the

correspondina actual parameter for x.
x is of dynamic array type~ and the result is
the upper bound of the index type of the
corrasponding actual parameter for J(.

p .100 bottom
d. Dynamic array type. should only be used elementwise

(Exception. era procedura and function parameter)

p .16~ alPhabetical
dynamic array 10.

(*Received 7/22/76*)
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PAGE 25

p .~/~ insert new page

{pr':::Qr-cfr. 11.j
extend pr-ogram 11.2 }

craGra~ min~ax4(ir.put.output):

CO~5t n = ~O; m= 15;
':::'/08 listn = arrayl1..n]

listm = array[ 1..m]

~ a: listn: b: ~listm;
i.min.max: integer;

of integer;
of integer;

procecure minmax(~ g: array[integer] of integer;

~ j.k: integer):
~ i.l.h.u.v: integer:

begin.l :=low(g); h :=high(g):
j :::0 g [.1]: k := j: i :.. 1+1;

w h i 1 e i <h qg

be q i n u. : a 9 (i] : V : a g [ i + 1] :

if u>v then .

beqin ifu>k~k :=u:
if v <j ~ j :

'""
v

11!29 ~
begin ifv>k~k :=-v:

if u<j then j := u
end:
i :=- i+2

~:
i f' i =h the n-

ti geh] >k then k := g[h]

tlu if' 9 [h] <j t..bJu1j :,. g [ h]

~: {minma;j

begin
f.Q.ri :...1t 0 n do'

beer!n re;d(a[Il); write(a[i] :3) ~;
write1n:
minmax(a.~in.max):
writeln (min..max .max-min): write1n;
for i :=. l'to.m do
-bsCTin read(b[i]): write(b[i] :3) ~;
write1n:
minmax(b.min.max):
writeln(min.max.max-min)

end.



502 E. Healey #207
Champaign, IL 61820

5 November 1975

Hello Andrew,

Enclosed find the only information I have about the PDP 11/20
version of PASCAL. From a report of a friend using the compiler,
there may still be bugs in it. I will try to get you a name of
someone to contact about distribution, progress, etc.
Unfortuaately I do not work with that group or their machine and
have no real channel to them. I may do some PASCAL work on the
machine, though, just to see how it is.

I do have some rather promising information in another area.
Chances are you probably know about it alre~dy, but in case you
don't. Wirth has come out with a subset of PASCAL (called PASCAL-S)
and has wri ttem

N. Wirth FASCAL-~.! ~ ~ its Implementation
Eidgenossische Technische Hochschule Zurich
Institut fur Informatik -- Report # 12

I believe the date 09 it is June 1975--but don't quote me!
I got a copy of the manual from Dr. M.D. Mickunas, who received
it from Dr. Jurg Nievergelt. Dr. Niever~elt was on sabbatical
in Switzerland and sent it back from there. (Both teach here
at the University of Illinois). I'm enclosing 2 pages detailing
the major differences between the subset and full PASCAL.

If you want a copy of the whole schmeer, I'll be glad to £et one
and mail it to you. (Again, if you don't already have onef.

One noteworthy feature of the manual is its chapter 7, which
contains a version of the compiler and interpreter. written in
full PASCAL. The compiler produces code for a hypothetical stack
machine, which the interpreter (naturally) interprets.

The following'is pure speculation (especially pending some fundin~)
but. Rick Simkin and I are thinking of translating it for the 360.
We were originally thinking of rewriting it into fL/I but neither
of us is terribly k.en on it. (Even though it would be the
easiest, I ~uess I for one just want to avoid FL/t wherever possible)
What we may well do is have me write the, compiler in SFITBOL (for
sueed-of character manipulation) and have Rick write the
interpreter in FORTRAN (for raw speed). I will definitely ~et
back to you on this if we can con anyone into giving us funds to
do it.

That is ~~sically all the info I have for right now,

As for your request for a new name for the group, how about

!ssociation of fascal frogrammers, 1td. (APPL)

Sorry, that's the best I could come up with at 111)0 PM.
At any rate, I think we should try to avoid "fASCAL Interest
unless we really want to shock and/or offend. The more I
think about it, the better it sounds,..must be the late hour.

Sorry also about the typing errorsl I have never really fully
believed in proofreading.

FS--You may want to include phone numbers on future mailing
listsl some developments or exchanges are not handled best by
the US Postal Service. Also, most Universities have WATS line~
for "University ~usiness..

PFS--My office phone. (217) 333-17191 the office is shared by
a lot of people so don't ~e surprised if you hear a female voice
answering...
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CH -8006Zurich

~ 01/32$211

U.S.A.

November 22, 1915

Dear Andy,

I have some news for you:

1) One of our students is actually implementing dynamic

meters as part of his work for his master degree. The

~ill presumably be (change in PARAMETER LIST only):

array oara-

PASCAL syntax

..... } old

}new

ex. procedurep(a : arrav [integerJ of rea.!):

The edditional standard functions LOW snd HIGH deliver actual array

bounds (in this example LOW(a,1). LOW(a) is ok. While LOW(a,2) results

in a compile time error message because "en was declared to be a 1-di-

mensionsl array only. The second parameter must always be a constant.

In case that the implementation will prove to be well done (and com-

pi~8 fL is not chargad too much) WI will certainly considlr ita in-

corporation in Relsase 2. Aa this work will not ba complatad blfora
early february there is no reason why you should send your tape by the

end of Novemberl Christmas or even early January would bs fine.

2) Another student tries to implement a (type checking) value part as a

semester job. If he succeeds I am willing to make it part of RELEASE
2 ,00. However, I strongly doubt whither he will find a feasible ~o-

lutfon and work it out in time. In any case he will not complete his

work before february.

By the way: I have no good arguments for the value part and against

in~tialisation in the ~ part. Binding initialisations to tvoes seems

to be inappropriate because they are rather attributes to variables than

to types. This is why I wculd prefer

~ i =o,j = 1: integer; c1 = (0,1), c2 = (1,0): complex

- 2 -

~O\oJever. with the former notation one pass compilation can bec~rne cumber-
some because the tvoe of the variable is not known at the moment the

(possibly structur~d) value is read. Also, I guess that at the ti~e de-

clarations are written initial values may still be unknown. So a stro~g

sepa~ation between declaration ano initialisation is perhaps legi<imate.

3) The idea of implementing a constructor function has been postponed.

We have (for the time bein'g) nobody who could do it. Our Clew assistant

will only join us in January and not in December as I wrote you.

4) Hope_fully DISPOSE will not diel I will talk to Wirth about it. In my

opinion NEW without an "inverse" is useless.

We were pleased to hear that the first PASCAL User's group meet1ng was
(spontaneouslyl) held at ACM '75.(Two weeks ago a so called PASCAL-Day

has been organised by the Swiss chapter of the ACM. About 50 people

attended which, following the chairman, was quite a success).

Please inform us when you have news concerning duties of the Newsletter

editorship.

Sincerely,

I
.JS1

Urs Ammann

UA:ua

(SHORTJ INFORMAL CORRESPONDENCE)

OPEN MEMBERSto

.'!.!J.!.
i,j :integer 3.0; c1,c2 :complex
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UNIVERSITY OF MINNESOTA
TWIN CITIES

University Computer Center
. 227 Experimental Engineering Building

Minneapolis, Minnesota 5~55

I

November 25, 1975

Professor Niklaus Wirth

E.T.B./Clausiusstrasse 55
CB-S006 Zurich
SWITZERLAND

Dear Niklaus:

I am writing to you to ask Some questions concerning the language Pascal.
As you may know we at Minnesota have been corresponding with Urs frequently

on the subject of implementation details for the CDC 6000 Pascal compiler.

I am pleased to say that this interchange has been quite rewarding for us

and hopefully beneficial to the compiler effort at Zurich. Because we
included questions in our letters to.Urs which concern the language

.Pascal, he suggested that we write to you, which we are doing now.

I am sure your work now continues to move ahead in the areas of programming

language design. It seems to me that when enough improvements or results
of research work are made, then they may become manifest in a new language

because of the undesirable consequences of changing a language which is
heavily being used as a practical tool. You have Btated that Pascal "will

not be subjected to changes" with the appearance of the User Manual in a

l;tter to me December 19, 1974. I am disillusioned to face changes in
the language Pascal and extensions to the CDC implementation.

The reason for the confusion and disillusionment on my part is that I cust

often explain to users why Pascal must not be changed ("preaching the

gospel") and tben be undercut by certain changes. There are some extensions
to tbe CDC version which everyone says are worthwhile and which I tell

people will be added "eventually" (e.g. a value initialization facility).
While we seem to be making progress on tbe latter, let IDeenumerate
instances of the former:

.

1. Definite cbange to the language the removal of DISPOSE as a
standard procedure in the second edition of the User Hanual. Why?

2. We sent you a copy of our letter to Urs about the error trap

label and the changes to the READ procedure for integers and reals.

3. And what about other changes (such as extending READ and WRITE
to act on files of any type)?

Obviously you have received much pressure from users to make these changes.
Do all CDC users have to suffer these changes? Could it be suggested that
theS;-are optional extensions for the people who want/need them. George
Richmond distributes all of your updates to us in North America as
"lI1andatory".Could a statement be issued to the effect that specific
previous changes are optional?

A Pascal User's Group is being formed in North America. The first meeting

of a group was informally held at ACM '75 here in October. One very
heartening aspect of the meeting was that many people who spoke expressed
the sSJlleconcern: "Illilthere be a proliferation of non-compatible
extensions in different impl'''l1entationsof Pascal?" At stake are porrable
Pascal programs which are written beyond standard Pascal. The statement
was also made that "Pascal is OUI:only viable hope to Deep-Six (bury)
Fortran", and.we cannot afford to blow our (perhaps last) chance to do
that. For if we fail, we become another reason why Fortran should not
be challenged.

An important group of people in tbis regard are the maintainers and

impl ntors of Pascal compilers. They must be botb responsible and
energetic-hence the need for a User's Gl:oup. The Pascal Newsletter has
been the oaly previous vehicle availabl~; and even though George has done
a good job, it must be published more regularly, and include al:tlcles
discussing issues such as extensions in various implementations.

AJlK/md
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December 10, 1975

Dear Andy,

I thank you very much for your letter and appreciate your
concern about the language Pascal. In fact I share it and I
sympathise with your attitude against changes. But you really
put me on the defensive, and I feel obliged to clarify a few
points of possible misunderstanding.

First of all I wish to distinouish clearlv between lanouaoe and
imolementation. This is a very important distinction; the
language is defined by the Report alone, and intentionally
leaves many details unspecified that an implementation inherently
must define one way or another. Secondly we must distinouish
between chanoe end extension. I have repeatedly stated that I
wish to refrain from changes of existing features of the language.
But obviously I cannot prohibit other people to implement
extensions, nor even - alas - to introduce local changes. After
all, the compiler is distributed in 50urce form which facilitates
the incorporation of changes. We ourselves have currently several
students who implement extensions, but I don't know whether they
will evef become part of our distributed CDC compiler. Even if
they did, this would in no way imply that they become part of
Standard Pascal. Actually, I am sure they would not, because
we cannot afford changing (extending) all the published manuals
and documentations. Hence, some current work on a data initiali-
zation facility will at most become a part .of the CDC 6000-3.4
system, a facility, however, that doas in no way modify any
e~isting feature. My attitude and intent are to be very tight
with allowing extensions to go into our distributed and maintained
compiler.

You mention three issues in particular:

1. The removal of DISPOSE. The trouble is that it had never
really existed. Moreover, it has become increasingly clear
that a truly satisfactory realization would be quite difficult
and of an unwelcome complexity. It is quite possible to implement
a non-checking version which, however, bears the danger of leaving
"dangling references" hanging around. From the point of security,

- -

- 2-
nothing less than an automatic mark-scan garbage collector
would suffice. Now, anyone is of course free to implement a

DISPOSE of his own liking as an additional predefined (not

.standard"!) procedure, but I would consider it a mistake to
define DISPOSE as a standard procedure when we had no generally

satisfactory solution of implementation.

2. The error trap label recently introduced is clearly an

extension to o~ implementation (6000-3.4), and cannot be

considered as a language change.

The chang. in the READ procedure for integers and real numbers
was, in hindsight, a rash decision for which I must apologise.

As you know, this change has been revoked because of unfavourable

reactions. Hence, only leading blanks are skipped as before.

However, in order to avoid the awful situation that the apparently

correct progra..

~ ~ eof(input)~
~ read(x). write(x)
J!!JJ!

produces unexpected results (such as writing the last number

twice, if it is followed by blanks), the procedure Bread" is

changed such that an error will be indicated, if the end of
the file is reached while skipping (leading) blanks. Please

note t..o points:

a) Above program is indeed correct, if x is of type char.

The earlier change had been motivated by the desire that
it should also be correct for x: integer/real.

b) The above indicated change in the "read" procedure is not

a change of the lanaua<1e PASCAL, for the language defj.~ion

does not say what happens, if read(x) hits the end of the

file. Nevertheless, some programs that "ran" may die in
the future. They should never have run in the first place!

3. The "change" of letting READ and WRITE be applicable to files

of any type is not a change, but an extension, even an obvious
and straight-forward extension. It is fully documented in both
Manual and Report. What other language changes are you referring
to?

I think it is an advantage, if Pascal centers follow our distributed
updates, but we certainly cannot force anyone to do so. The n~xt
update will be, as . am aware, considerable. But again, it incor-
porates no language changes, merely improvements of the compiler
which ultimately are in the interest of all users of Pascal. The
new version will eliminate several restrictions which are some-
times quite bothersome. Again, they are of course optional to
those who don't wish to profit from our efforts.
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I am very pleased to hear about the formation of a Pascal

user group, and of course I share the hope that Pascal may

contribute to overcame the fortran age. But of course there

are limits to the support of portability. Every installation

will always provide same features that are convenient on its

machine, but difficult and often counterproductive if imitated

on ather computers. I see no use in aiming for transferability

of programs that use such local features, i.e. which don't

adhere to Standard Pesc~l.

Here at Zurich we would also welcome a Newsletter appearing

more regularly. But at the same time I must confess our

inability to run it, which doesn't mean that we shall not be
happy to contribute and to support it. Please keep me informed

about future developments.

Sincerely yours,

i I
.UdjaU/J r-L;,..1G

Niklaus Wirth

cc: G. Richmond

NW:ht

Oct. 1975
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Of cours~ the enviro~ent for changing the language Pascal has itself
changed over the last 5 years so that now it is difficult to effect ch~'ge
(more users. changes to existing document~tion (a~ you stated), and
portabilityconsiderations,to nameseveral). What pops intomy mind is
that we have several Pascal Reports. The original (1910), the Revised
(1972), and then two more (July and December 1973) that were small i~prove-
ments on the way to the book: Pascal, User Manual and ReDort (revised,
revised Report?) and now the second edition of P, UN & R which contaias the
change about DISPOSE. I guess if we only go by published (other than
technical reports) versions there is only one Revised Report - the one in
P, UM & R. I just want to show you that these minor details helped confuse
me. So my last letter had only one valid gripe about changing the language
Pascal - the elimination of DISPOSE in the second edition and your explanation
is entirely satisfactory. But you didn't announce it officially, and I
wanted to raise the question because I wasn't sure.

December 29, 1975

Prof. Niklaus Wirth
Institut fur Informatik
E.T.H./Clausiusstrasse 55
CH-B006 Zurich
Swit:z:erland

Dear Niklaus J
I don't want to put Urs in the middle of this discussion but just to be
sure that I tell you as much as I can on the issue of changing the ~~~~
I want to add that it was Urs who said specifically: "By the way: would

you please send letters concerning the language PASCAL to Wirth and not
to me" in a letter to us October 29 in response to our criticism of UPDATIO
in a letter to him (and copy to you) October 9. This implied that we had
dealt with the language itself and not just extensions to the implementa-
tion which I now know (thanks to your letter) to be the case.

D,ank you very much for your nice letter which arrived Monday, December
15. Also thanks for enclosing the updated bibliography, which is valu-
able to have. I am grateful that you took the time to explain a lot
of things. Shortly after I mailed my last letter (November 25) to you,
we received a letter from Urs containing the retraction of most of

UPDATIO. We vere very happy to see that.

I didn't mean to put you on the defensive when I wrote my letter. I

really feel bad about that. My intention vas to get some substantive
information vhich you have provided to my satisfaction. You are right:
I as a local maintainer (and I am sure others like me) was .confusing
both the langu~ with the implementation and also changes with
extensions. After I got your letter I have to admit that I spent

quite a bit of time going over all of our correspondence (including

that with Urs) over the past year and noticing how many times I failed

to make these distinctions. And when I wrote my letter of November 25,

I remember trying to decide (and wondering) unde~ what categories to
~dentify certain changes. Now when I reread that letter I also see
that I failed to communicate several things properly. In several cases
X mis~epresented what I meant to say.

Concerning the change in the READ procedure for integers and reals and
also looking at our October 9 letter, I quoted your letter of December 9,
1974 about the User Manual describing Standard Pascal IDldUrs' Nove~ber 28.
1974 letter saying that the schema in the User Manual for reading from a
textfile will be valid no longer if our suggested change for reading Were
adQpted. Two points here: 1) the schema concerned must not be part of
the User Manual describing Standard Pascal as this feature involves an
implementation-defined definition, and 2) your indication that there
will be a cbange to READ after all turns out to be exactly the same one
we suggested and sent in a letter November 7, 1974 which produced the
replies from you and Urs (see enclosure). We rejected our own change in
the light of those replies.

Looking at.your letter now: "The language is defined by the Report
alone which intentionally leaves many details unspecified that an
implementation inherently must define in one way or another." Fine;
r understood from having read the original Report (with the long intro-

duction - before it was published in Acta Informatica) and the "Axiomatic
Definition" that leaving certain details unspecified is an advantage.
Being somewhat parcial to semantics over synt~~, I uould hop~ that the
"Axiome;ticDefinition"helps to definethelanguage,too.

Continuing with you~ letter, I understand now that error trap labels are
an extension to the CDC implementation. But in spite of "hat you said
about extensions, I have an intuition that they are slightly contrary to
the philosophyof Pascal. I apologizefor puttingdown in lilY letterthe
referenceto the extensionof READ and WRITE to handlefilesof any type,
and "oth~r changes" referredfact to other ~~ions. I was in the mood
to question evetyching at that POiC1t~ I did nor: at .:111 disli!c.c dIe e:<~en3ion
to READ and WRITE. :tcl.s_".., t~t.~;s{./l1J"","'~I''/;', .h.~~f'--'I-JIl'I"1-:"G,t'.:J:"''''''-'''''-

si>"""c. (~'<!"""-'I!? -0
I too think it is an ad'.,rantage if Pascal centers follow your distributed ~
updates. I hope that our d~eds as well as talk support this. We hav~ rn
maint3ined all along that working with you was far more productiv..than
going off on our own (as several installations have don..). We in fact
(as stated in the letter of October 9) incorporated !Cv~~ update fully
except UPDATlO.

Now to consider "change. If I agreewith thenotionthat Pascalitself
represents a major d..parturefrom the past (and past mistakes). And I
personally do not mind change in and of itself if it is properly motivated.
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ow I S~~ th3t you ~ren't n~cessar11y working On a new languag~ at all»
ut possIbly testing and impleetenting new language features (extensions)
n the CDC 6000 implementation. O.K. Before your letter, it had be~n

my mistaken belief that it was important to adhere as closely as possible
to Standard Pascal because of the argument that too many additional features
leads to writing programs with a greater probability of being non-standard.
I aJI\'therefore glad that it is your attitude and intent to be very tight
With extensions in your distributed version. Now I guess that the issue
is whether Standard Pascal is a general enough language t~ be really
practical in terms of portability (whereas A.~SI Fortran IV doesn't even
Come close because it is not general purpose). Features were therefore
left out of Standard Pascal which are impractical to implement on all
machines. Is this a correct interpretation? What I meantin my last
letter about proliferation of non-standard extensions waS simply that in
the implementations on major machines,if a featureis to be added which
has been added in another implementation, and it can be implemented in
exactly the same way, then it should be done the same way so as not to
be arbitrarily different.For exampletheCDC 6000 implementationcan
serVe as a model (since it is first on a number of features). A feature
such as a data initialization facility if implemented in the CDC 6000
versioncouldbe usedwith identicalsyntaxby anotherimplementation
such as the DECsystem 10 version if it is convenient on that machine.
By major machines I mean Burroughs 6700, etc., DECsystemlO, IB~ 360/370,
Univac 1100 series, CDC 6000/Cyber 70/170 series, and Honeywell 6000 series.

There are many extensions to the coe 6000 version and it is important that
they be documented fully and in one place. (In this regard the User
Manual is out of date.) So at our installation, our local documentation
satisfies this need, but I want to help other installations as well.
Maybe the Newsletter will help this.

Another subject that I did not convey properly in my last letter was about
the User Group and Newsletter. I did not mean to complain, but rather
make the case for the need. And I forgotto say thatwe in Minnesota
were going to volunteer! I am glad you like the idea of a Pascal User's
Group. In factit is now certainthatwe in Minnesotawill be producing
the Newsletter and doing so more regularly. George and I have talked
several times on the phone recently about this; he will do his last
Newsletter(U4)very soon. Our goal fOr the Newsletterwill be not only
to maintain the qualitY George h~s set, but also to include more articles
such as language philosophy and news of other implementations. Tenta-
tively we want to put out a 20 page Newsletter four times a year for a
$4.00 subscription. We will also photo-reduce contributions directly
and not retype them. The User's Group may evolve into som~thing official
like STAPf. for APt. (under SICPt.\i-I auspLces). Geor~' nJ.s a br~~ mailic.g
list i, North ~~erica. I'm not so sure how to handle a large number of
overseas membel"'$ because of mailing cos ts.

As to your contributions and support, they are very welcome. May I
suggest that an official statement about your policy on the CDC 6000
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implementation maintenance would make a nice article. And would it be
possible for you and your people to directly mail uS your anicles in
the future about updates, documentation, etc., inst~ad of us having to
wait for the relay from George in Colorado? This will certainly help if
we are going to put out the Newsletter.

A week ago I obtaineda copy of your ne~ book, A + DS ~ P, which I can't
wait to finish reading! A few questions (maybe I pay too much attention
to details) - is it the case that certain notational differences arise
between Standard Pascal and Pascal,the publication language? Specifically,
the symbols ",~.~ ,II ,V reappear. Also,.the syntax diagram
for field list in a record declaration has some errors in it. (See enclosed)

It was most revealing to have read and studied your letter and I want
to say "thanks" again. The other glimpse of to1here we are headed that
proved valuable was the article which appeared this sWDruerin SIGPLfu~
Notices froIDthe proceedi.ngsof the Reli.1bleSoftWare Conference. If
you have any further reactions to what I have said, I would very much
like the privilege of seeing them. Thanks in advance!

Happy New Year to you and your associates at the Institut fur Informatik
from us at the UniversitY Computer Genter.

Si ncerely ,

fUt

ARM/ks

Enclosures

cc: U. Ammann, G. Richmond
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tmdy ..ickel
U '.~in n Computer Center
227 Exnerimental EnRineerin~ Bldy
~innp.apolis 55455

Dear Andy --
Thanks for your recent letter and enclosures. \.le (~L) would

certainly like to be on the ~ailin8 list of the new Pascal User's

Group. Addressee should be me, Ed Fourt, at the above address.

If" you I< ever want to try and reach me via phone (it ain't easy).

num~er is (415) 843-2740 ex 5074.

I viII nut a notice in our newsletter that anyone who wishes

to be . involved with the user's p:roupDJd: should write you. Eric

Buchbinder, to whom you co-addressed your letter, is an enthusiastic

U5er but not responsible for the maintain~nce of the compiler -_ I

~~n't know his mailing address, presumably he'll send it to you.

He have Pascal up on our 7600, ~~l~.~~..~~~gl;c;ri\=~inn+,pno

~~ "ain reason we have it is that we don't use CDC's Scope

2. which lacks ~IO. so our mods are probably of no r.el~ to others.

'.'''!=it ha"T'Jv to hear .vou'!"e re-i1'!:!,le~entin~ V.~LtJE~ ft.ny tlme

! mean, ~her.yo~'ll ~~ve it?~~

,:,!",O":'" r"T wr! tin« n.nd hope to

UNIVERSITY OF WASHINGTON
SEA1TLE. WASIII:-iGTOS 98195

D'/,ortm,nl of Com/,"t.,. Sd,nre, FR-35 January 14, 1976

Hr. Andrew B. Mickel
University Computer Center
227 Experimental Engineering Building
University of Minnesota
Minneapolis, Kinnesota 55455

Dear Andy:

Thank you kindly for your letter of January 5. 1976. I hope that you will
place me on the mailing list of the newsletter and other mailings. Please
send the Pascal ~etter also to:

Computer Inforaation Center
Academic Computer Center
Hail Stop FC-IO
University of Washington
Seattle, Washington 98195

and to Mr. Fred Dunhsm

Academic Computer Center
(address as above).

For reference, .y telephone number is (206)-543-9264.

We are using the Pasca12 compiler from Zurich (via Colorado) on our CDC 6400-
CYBER 73 system. In addition to ehe updates from Colorado (we are currently
on Update 8). we have made a number of local modifications. The primary one

made substantial changes in the scanner, allowing multicharafter representations
for a number of symbols (e.g.'."for;. PTR for "uparrow",'..~ for :=, etc.).
These were done to allow easy use of I~~ 026 keypunches. Also, we have changed
the compiler to the SCOPE3.4.4 end-of-line convention, added line numbers to

the listing. and s few minor things. Other changes are planned for the future,
but will depend on student help. A copy of our Pascal announcement is enclosed.

We would be very interested in learning more about your changes; reduction of
compiler size is quite important to us. I am thinking also of breaking the
compiler into overlays so that we can run in 40k (octal); have you thought
about that? If you send me a tape of your mods. preferably in standard
UPDATE format. we will reciprocate (please use 7 track tape, if possible).
Could we also have your available literature?



page 2

Do you have any experience using the FORTRAN-PASCALlinkage? I happen to
believe that the future of PASCAL depends on two things: (a) having a
(minimal) standard language that all implementations adhere to --perhaps as
defined in the Revised report, and (b) in providing for all implementations
an environment in which it is very easy to mix (sub)-programs written in
FORTRANand PASCAL. Any thoughts would be welcome.

I hope to hear from you soon; thanks again for writing. When is newsletter
No. 4 going to appear?

Sincerely yours,

He':!~
Professor

HG:yi
Enclosure

THE UNIVERSITY OF TEXAS AT AUSTIN

COLLEGE OF NATURAL SCIENCES

.o\UST'N. T):X.AS 787r2

D,plI"mlnl oj COMPO'"Sti,nctl

P"i",,, Hall J.28 March 8, 1976

Andy Mickel
University Computer Center
227 Experimental Engineering Building
Minneapolis, Minnesota 55455

Dear Andy,

I am finally sending you the notes I promised you some time ago. In the mean-

time you should have received the tape containing the BOBSI{ system.

I modified our PASCAL system somewhat so that the user has knowledge about how
much space is used for stack and heap. A control card might look as follows:

PASCAL2.0PT - PT, C - 7, I{ - 4, B - 4.

This gives the compiler 7K to work with, the generated program will have at(~~

4K, and the buffer size for files of type TEXT is IK. The work space*,s measured

when a procedure is entered, also when an item is placed on the heap. The code
generation for ~asurement can be turned off. The user is now independent of
setting the fieldlength, which may vary with compiler options or routines from
libraries. By setting the right workspace an optimal fieldlength is achieved.

I also fixed a bug in the code generation (see example), As this was the first

time I really looked at the code generation I have to say I was puzzled I I just

hope the new version viII do a better job I

About a month ago a PASCAL translator (written in UCI-LISP) was finished. It
does all the type checking and it produces a prefix form which is used by a

verification system to generate verification conditions. The grammar I used
is included.

How is your PASCAL Users' group coming along? Got any new developments from
Zurich? Please, keep me informed. Looking forw3rd to your next newsletter,
I remain

WE/_



RICHARP J. CICliEl-l-1
801 WHITTIER DRIVE

ALLENTOWN, PENNSYLVANIA
'.'08

Rance 1s hopetul ot gett1ng Br1nch Hansen's PASCAL
runn1ng under UNIX. Any PUG members who have already done
th1s should contact us.March 9, 1976

Mr. Andy Mickel
Un1ve rsity ot Minnesota

Comput1ng Center
227 Experimental Eng1neering Bldg.
Minneapolis, Minnesota 55455

iX'"
Richard J. Cichelli

Dear .Andy: R. J. Cichelli, J. Goodling, S. L. GUlden, J. Mezzaroba

Lehigh University
.

A CALCULATION OF THE HN~~ING WEIGHTS FOR THE BINARY CODE (73. 28)
Glad to hear you liked my paper.

Is the newsletter going only to SIGPLAN members?
What ~'m thinking is that if not, then you might want an
actua~ Soma cube program to include. I enclose a copy ot the
Cond1ct program. It's a Xerox copy of the original photo copy
and I hope it is a good enough reproduction. The original was
sent to (and butchered by) SIGPLAN. It might help clarify
things. If you decid~ to use 1t, I recommend you use the
bottom half of the first page as an introduction.

We are forming a Lehigh chapter of the Pascal
Users Group. Joseph Mezzaroba (see attachment for descript10n
of s~e of Joe's work) of the mathematics department is the
princ~pal organizer. We expect about 25 active members to
start with. You may wish to sign up the entire group to receive
the newsletter. Joe can be contacted in care of the Mathematics
Department. Lehigh University, Bethlehem, Pa.

Rance DeLong of Moravian College and I gave a talk
to our local DEC RSX Users Group on SIL's (Systems Implementation
Languages). We are users of PDP ll!s. Discussed were: PASCAL
(as per Per Brinch Hansen of California Institute ot Technology),
C (Be11 Labs' UNIX) and BLISS (William Wulf of Carnegie Mellon
with HYDRA). I understand that a committee at DEC is evaluating
SIL's. {Committee members: Rodger Harom and Leon Spitz at DEC
in Maynard, Mass.) They are leaning towards BLISS. I believe this
is very unfortunate because BLISS is the most machine dependent
of the languages under consideration. I was hoping they would
follow the example of CDC and use PASCAL (e.g. the Series 17).
I bglLeve that machine dependent SIL's (called MOL's - machine
orlenced languages) are a step backwards in systems programming.
DEC would be better off following the lead of HP, Burroughs,
and CDC. Maybe PUG could have some influence on this decision
proces s.

The binary code (73,28) is obtainedas the row space of

the incidence matrix of the projective plane of order 8 where

the entries of matrix are taken to be in GF(2). The number

of non-zero vectors in this vector space is
228_1 = 268,435;455

A program to calculate the Hamming weight, i.e. the number of

non~zero components, of each vector was written in the program-

ming language PAS~6000 and run on the CDC-6400. The algorithm

used was a result of a series of refinements. The first algorithm

we designed was estimated to require 20,000 CPU hours; the final

algorithm enabled us to perform the calculationsin 2 CPU hours.

By implementing a multi-precision arithmetic program in PASCAL

the weights of the orthogonal code (73,45) were calculated in

about 30 seconds using the MacWilliams equations. We comment

finally that the structure of PASCAL made the task of program

design easier than had been anticipated.

Anyway, the talk was very well received. Most RSX
users were surprl~ed to find out that for any given hardware,
UNIX supported 10 t~e8 th~ number of interact1ve users that
DEC software did.

Presented at Conference on Computations in Algebra and
Number Theory
August 24-29. 1975

.

Univers1ty ot New Brunswick
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UNIVERSITY OF MINNESOTA
TWIN CITIES

Universily Cemputer Center
227 ExperimentalEngineeringBuilding
Minneapolis. Minnesota 55455

GeorgeII. Rir.hmond
March 15. 1976
Page 2

March 15. 1976
The last item is most important. Confusion proliferates especially
as t~ the best IBM 360 version and where to get a Univac 1100 version.

If you don't have time to write a reply please call me Friday afternoon
612/376-7290. Thanks a lot George! lIope to see your membership Soon.

George H. Richmond
Computing Center: 3645 Marine Street
University of Colorado
Boulder, CO 80302

Dear George:

Even though it would have been better coming from you, we feel that
time is running out this school year and therefore must announce the
transition of the PASCAL Newsletter to the Pascal User's Group
ourselves. I hope this is okay with you. Just the same, the precise
thing is happening that I didn't want: namely some people are
already confused about the presense of the User's Group without knowing
its relationship to the existing Newsletter.

ABM:bln

Enclosure

We have sent an announcement to SIGPLAN Notices; Plans now are to issue
the newsletter in September, November, February and Ma~ and have
membership end on June 30 of the year. So membership is really geared
to an academic year and we plan to send all 4 issues of a given year
to a person who joins any time during the year. We are now soliciting
76-77 membership.

We have received much mail from prospective members and to this add the
people who attended ACM '75. To broaden the base of support to users,
teachers, etc., we are doing a mass mailing to the largest university
Computer Science Departments and Computer Centers. Enclosed is our
cover letter and coupon.

Now you can. see that our announcement in Newsletter #4 needs revision.

Zurich wrote to uS that Release ~would be ready by now but we have
no word as to specifics, do you?

Now that 85 is back to September, 1976, I hope that takes
off of you. To have the best impact for the User's Group
it would really help if (J4appeared no later than May. I
do what you can.

the pressure
hOtlever)
know you will

Also, please send as soon as possible:
a copy of your mailing list of any PASCALuSerspastor present,

the xerox copiegof correspondenceyou have had, code corrections
and suggestions scnt you, bug reports,and examplesof local
documentation,

any and all inform~tion on other implementations.



UNIVERSITY OF SOUTHERN CALIFORNIA

UNIVERSITY CmIPUTING CENTER 1020 W. JEFFERSON BU"D.
LOS A..~C.ElE.S. C.\LlFOR."'IA 10007

(213)
7"4"7

April 5, 1976

Andy Mickel

University Computer Center: 227 Exp Engr
University of Minnesota
Minneapolis, MN 55~55

Dear Andy:

In your announcement of the formation of a PASCAL User's Group,

I came across a memo from you to Tim that states that there are

now six IBM implementationsof PASCAL. Since Tim no longer works
here, I would like some information about these implementations.

Would you send me information concerning where these implementations
are, if they are available for purchase, whom to contact concerning

each one, how they are differentiated, etc. Academic Services
currently has a version from the University of Manitoba, but

because of its core requirements, it is awkward to use at our

instaLlation. We are looking for a one-step monitor that can run

in 120K. Do you know of any such implementation?

I don't know how well you knew Tim, but he is currently working for
the World Health Organization. If you care to contact him, his
address is:

Tim Gill

poste restante
1211 Geneva 27

Switzerland

We are joining the PASCAL User's Group under separate cover.
you for any information you can supply me.

Thank

Sincel"ely,
, fl~' 1.3...'~-~ ~~~.._~

Susan L. Stallard
Academ ic Services

SS:ks

Georgia
InstitUte,

of
lechnology SCHOOL OF INFORMA110N AND COMPU7FRSCIENCE / (404) 894J/52 / ATLANTA, GFORGfA JaJJ2

May 4, 1976

)It:. Andy Mickel
Pascal User's Group

ucc: 227 Exp. Engr.
University of Minnesota
Minneapolis, Minnesota 55455

Dear Mr. Mickel:

I goofed in my note on the PUG application blank. I still need Newsletter

~ (a~d 14 when you get it).

Rere at Tech, as at many places, there is a distinct separation between the
computer center and the computer science department. The center has had the
PASCALcompileron the CYBER for about15 monthsnow,but I do not thinkthat
there was much use of it made. It appears that I am the first member of the
department to promote its use. I handle the operating system series and in
the graduate course we went through Brinch-Ransen's text so that we could then
move on to his SOLO system during the operating system lab course. As you
probably know, the SOLO package includes two PASCAL compilers --- one for

sequential PASCAL (pretty much the standard) and one for Per's concurrent
PASCAL. The whole thing is written for the PDP-ll/45. Right now I have
three teams trying to bring up his sytem. One of them is doing it on the
CYBER. The approach there is to rewrite the kernel and interpreter in CYBER
PASCAL, make the necessary interfaces to have the I/O look like the PDP-li,
and run the whole thing under NOS. Another group is working on the Burroughs
B-5700. They are rewritting the kernal and interpreter in ESPO!.(ALGOL), and
when they finish the Burroughs will run under SOLOalone, the MCP wilJ nnl' h.-
used at all. The third group is working with our PDP-llwhich does not h,lve
floating point and has Some other I/O differences. All indications thus far
are that all threegroups have tasks that are comparable.

I also have a group of special project students doing so systemprogramrn! ng
for the Motorola M6.800. I have been pushing them into the use of PASCAL for
the initial design of their programs.

A couple of questions: How many updates have been issued for PASCAL 6000-3.4
thus far? Who is distributing them now? Is that going to be Colorado or
you in the future? I haveheardsometalkabouta new versionof PASCAL
for the CYBER (for obviousreaaons).Any other newson that?

Philip R. Enslow, Jr.
Ass~iate Profeasor

PHE/ngh

P.S. Did you see the initial announcements of the new CDC line --- CYBER

181 The only high level language I saw mentioned was PASCAL.~



HARRY M. MURPHY. JR.
J912 HILTON AVENUE, N.£.

ALBUQUERQUE, NEw MEXICO S7110

TEL: (505) 881-0519

23 Hay 1976

Pascal User's Group

c/o Andy Mickel
University Computing Center

i2"T Experimental Engineering Building
Universi:t;y of Minnesota

Minneapolis, Hinnesota 55455

Dear Sir:

Pl.easeenroll ... as a memberof the Pascal User's Group ... announced
in the May 1976 SIGP~ Notices. My pe.rsonal check for $4.00 for the cunent
year is enclosed.

My hallie address and telephone number arB given abovel II\Y "official"

adaresa and telephone number are,

Air Force Weapons Laoorato>:;y
SAT (Hr. Harry M. Murphy)
Kirtland Af'B, New Mexico 87117
Tel: (505) 264-9317

We recently acquired the Pascal 6000-3.4 compiler frolll the University
of Colorado and now have it runningon oneof ourCDc..66oo computers. I alii
just starting to investigate to.what extent Pascal may be e serious compet..
itor with FORTRAN for the writing of scientific computer programs. UntU
now, FORTRAN hasbeen used almost exclusively for such work at AfWL.

I selected as ~ first non-trivial Pascal plggram a general-purpgse

weighted least-squares polynomial fitting program which reads x,y,z tripleta

fraa carda (one triplet per ca:td) and which fits second through fifte""th
order polynomials to the data weighted according to the values of z..
Of course, I immediately ranintothedifficulty of writinggeneral:!:purpose
procedures

_
such as one to solve a system of lineer equations - whose

argumentsinclude arrays whose dimensions aI:e not known \,Intil the procedure
is called. This is a very serious omission from Pascal, sincs it implies

a seriouslack of generality in proceduI:es processing arrays.

I am looking forward to receiving the next issue of the Pascal
Newsletterwhen it appears next September.

(f-!!iJ structured
~ systems Los Altos Offtce

(ARCI Str'Uctured Systems)

200 Third SCr"eec Los Alcos. CaJifor"nia 94022 (415) 948-0877

26 May 1976

PASCAL USER'S CROUP
c/o Andy Mickel
University Computer Center: 227 Exp Engr
University of Minnesota
Minneapolis, Minnesota 55455

To Whom It May Concern:

We are currently working on one of the largest software projects undertaken in
PASCAL. There are currently seventeen PASCAL programmers coding different parts
of the system, and it is expected that twenty-five will be required for the
latter phases of the project. We are using a version of the University of
Illinois compiler, which runs On and generates code for the DEC PDP-ll/45 machin~s
which are being used for both the development and target systems. The compiler
has been extensively modified to allow the integration of separately compiled
code modules and data bases, to extend pure PASCAL in certain dimensions, and to
ruake use of certain hardware features of the PDP-ll/45 and PDP-ll/70.

Other members may be interested to learn that we have an immediate need for at
least five prograauner/analysts with PASCAL experience. Experience with compile rs
for PASCAL-like languages and with the PDP-ll, along with some industrial as well
as academic experience, would be relevant. We will be able to pay extraordinary
fees (between $2000 and $3000 per month) for a well-qualified wizard. The
different positions on this project are expected to last between three and ten
months, with the possibility of further structured programming and systems work

on other projects, according to the interest of the programmer.

We would be very grateful if the possibilities for participation in this proJec~
could be brought to the attention of interested and qualified members of the
computer science community, either through the Pascal Newsletter or in any other
forum which seems appropriate. Interest applicants should contact David Shaw at
(415) 966-2082 or (415) 948-0877 (messages) immediately.

Many thanks for your assistance. We look forward to receiving the Pascal News-
letter, and would be grateful to receive all back issues and any membership and/or
installation lists which may be available. Please bill us for any associated cost.

Sincerely,

ell >,,'r! -/51(2,-,;,'
David Elliot Shaw
Division Manager

DES:mbh A Division of IntemBCionol Monitor". Inc.
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JET PROPULSION UBORATORY Californill/nsOtul# 01 Tecllnology . </800 Od C"OtIt Driw, POSad'"41 Cali/omi. 9110J

27 May 1976
Refer to: 914. 12/2592

Pascal User's Group
c/o Andy Mickel
Univ. Computer Cntr.. 227 Exp. Engr.
University of Minn.
Minneapolis, MN 55455

Dear Mr. Mickel:

You will find enclosed my check for $4.00 for membership in the
Pascal User's Group.

My own main interests are in numerical analysis and mathematical
software. I am a member of the IFIP Working Group 2.5 on Numerical
Software and I was editor of the SIGNUM Newsletter from 1972 through
1975. I try to k.ee~ ~n!ormed On programming language developments
that may have signi!lcance for the development of portable library-type
rnathematical software.

So f<>:r, ~e Pascal language appears to be unsuitable for this type of
apphca~ion, due to the lack of something equivalent to the adjustable
dimenSion feature of Fortran. For example it does not seem to be
possible to write a library procedure in Pascal to operate on an n by n
matrix A provided by the calling program.

I would be particularly interested in obtaining information on a Pascal
compiler for the Univac 1108. So far we do not have a Pascal compiler
on our JPL IJnivac 1108 systems.

I wish you and your colleagues good luck in launching the Pascal News-
letter. > >

>

Sincerely yours.

Dr. Charles L. Lawson. Supervisor
Applied Mathematics Group
MS 1/1 t.~ /H.//Z- f>

CLL;lh

Ttlu 67J42/ Twx 9/IJ.J88.J194

UNIVERSllY OF COLORADO
BOULDER. COLORADO 80302

COMPUTiNG CENTER

18 June 1976

Mr. Andrew B. Mickel
University of Minnesota
University Computer Center
227 Experimental Engineering Bldg.
Minneapolis, Minnesota 55455

Dear Andy:

I have finally managed to assemble the material I promised you
several weeks ago. The delay bas been mine. Enclosed you will find a
multitude of items including the rough draft of the fourth PASCAL News-
letter. Let me outline them briefly.

1. Various documents written by Wirth's group: "On Code
Generation in a PASCAL Compiler", "PASCAL-S: A Subset and
its Implementation", "The PASCAL(P) Compiler: Implementation
Notes", and "An Axiomatic Definition of the Programming
Language PASCAL".
Rough draft of Newsletter 4. Please send me your comments
as soon as you can. ~ j / I -i.fa. t',J,.J:-
Various items associated with PASCAL3. c'li">Y"r,'p_ ."'"-

-1\0 ..., Ixc.- "-
Various items associated with PASCAL-Po .~~f~iV~I~
Copies of Newsletters I, 2, and 3.
A computer printout of the full PASCAL mailing list.

2.

3.
4.
S.
6.

When I get a chance, I will make copies of all of our previous
correspondence from Switzerland.

Hope to hear from you soon.

Sincerely,

George H. Richmond

GHR: ejh

Enclosures



Operating Main Memory Disk Capacity
CPU Syst'em (words) (Bytes)

PDP 11/55 II.T-11 32K Core 5 Meg. Disc.
HP 2100 RIE 32K Core 4.8M Disc.
CDC 7316 Nos. 1.0 13lK Plenty

~1
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UN i V
'"

R SIT Y ,~, ;; (J R r H C it R 0 L I N A ATe HAP E L HI L L

Dep,,-nmeot of Comp"'~~r Science

18 June 1976

Dear AI1dy,

Thanx for the information on the new PASCAL-P compilers. My
own work is with compiler-writing systems, and I planned on using
the P-code compiler as a base for (extensive)modifications. Doing
so saves the hassle of me writing scanners, parsers, and other
irrelevant(butnecessaryI) subroutines. .

My second goal, of course, was to install a usable PASCAL compiler
here at UNC. In fact, just last week I installed the Stony Brook
compiler on our 360/165 -- should anyone inquire, it seems to be
buggy. I've already sent off several bug reports; I have a few

more sitting on my desk. Because of that, I doubt that I'll order

the P4 compiler; I've spent too much of my department's money on

PASCAL compilers, and I don't think they'd be too happy about yet
another. I have completed (I think) a set ofmodifications to the P2
version that should let me do what I want, though it is apparent that
I will not be producing a production-quality compiler. At any rate,
I'll wait at least until George Richmond has it available before
making any decisions.

Incidentally, I suspect that the PUG will (eventually)be deluRed
with requests/comments/bugsin the SUNY compiler. They are no longer
running student jobs on a 370, and I suspect thatthey'll discontinue
maintenance in about a year.

I'm glad to hear that PUG is catching
topic, maybe I'll send you an article. In
(other than finishing my dissertation) are
here to use PASCAL.

on. If I find time and a

the meantime, my main efforts
devoted to convincing people

j'
r-,__,,'l ~

./ -.
--Steve

(*Steve Bellovin*)

"

,

o TEXAS DEPARTMENT OF MENTAL HEALTH AND MENTAL RETARDA TION

TEXAS RESEARCH INSTITUTE O~ t>.\Ei.JTAL S(:IEf'.CES
1300 MOl..lrsund,Tuas Medical Cenlo:r. Hv..alQn, T(:~JS nO'2a 713 7<)}.1976

JOSEPH C, SCHOOLAA. P~.O.. M.O.
DP.1ECTOA

July 1, 1976
Ke":"tlh O. O.1ver, M.D.

Ca,nmlu!on.,

Pascal User's Group
c/o AI1dyMickel
University Computer Center: 227 Exp. EDgr.
University of Minnesota
Minneapolis, Minnesota 55455

Dear AI1dy:

I'm happy to know that you're forming a Pascal User's Croup, and am enclos-
ing my membership dues. I don't currently have access to a Pascal Compiler,
but hope that you can give me information on how to get one. I'm writing
to George Richmond for a Pascal-P2 order form, but would be interested in
leads on existing implementations for the following machio"s:

I'm most interested in getting Pascal for the PDP 11/55. This system will
be used for signal analysis of biological signals such as EEG and evoked
potentials. I hope to use Pascal for applications and system level program-
ming instead of Fortran.

The rapid proliferation of Pascal without support from a major manufacturer is
the most encouraging Dote I've seen in several years. I hope that the User's
Group can keep the mementum up while providing an arena for discussion of pro-
blems, improvements,standardization, portability, etc. I hope to hear from
you soon and am looking forward to the Newsletter in September. Thank you for
your help.

Sincerely,

James A. Kendall

Psychophysiology Section

.JAK:jj

An Equal Oppnrtuniw..'Afhrmarivf:I Action EmploVl'(



The University of Calgary
2'JltJ 14 Vf N,W

CALGARY. CANADA
UN 1 N4

DEPARTMENT Of COMPUTER SCIENCE
TELEPHONE: (40JI 2&1-6J 16

July 22, 1976.

Andy Mickel, P.U.G.,
UCC: 227 Exp. Engr.,
University of Minnesota,
MINNEAPOLIS, MN 55455,

.

U.S.A.

Dear Andy,

At the University of Calgary, Pascal is mainly a teaching
language. I've been working with it heavily in my research on
several fron~ mainly as the vehicle for a program to solve Go
problems.

Some students here have taken the Pascal 1 compiler
as a base and have developed a very interesting languag~ of their
own in the attempt to firm up a numberof Pascal's rather obvious
clay feet. Anyone interested in this kind of thing should direct
an enquiry to Mr. James Gosling; I won't steal their thunder here.

Like most of us, I suppose, I am not a "professional

Pascal programmer" (what a droll concept!) but just a person who
has found Pascal an excellent vehicle for my thoughts; of all the
programming languagesI have available, it is the "least bad".

But it isn't the best.

When talking about this lovely language with skeptical
physicists and the like, the rock I always founder on is that Pascal
is incompatible with Fortran. One can't write Pascal subroutines
to be cal~edby Fortran,one can'tuse namedcommon,and one must
use a run-time-stack. Hence, potential Pascal users have to convert
everything or forget it.

They forget it, and this seems sad to me. If a Pascal
implementation could go into direct competition with Fortran, I

believe the world would benefit. And I see nothing in the Pascal
language to forbid the development of such an implementation, given

18 convention for named common ("own", if you prefer) t a 1fnonrecursivetl
attribute for procedures and functions and something to allow the
passing of arrays when the subprogram must be given the dope vector
at run time.

Surely all this is obvious, and I'm just writing it

to ask: Who out there has written a Fortran-subverting Pascal

compiler?

Very t:ulyyo~

~~-I-~~:"~
Stephen Soule.

ABT ASSOCIA1.ES INC.

S8 WHEELER STRetET. CAM8RICGE. MASSACHUSETTS O';U:JtI

TCL.a:~HONa:

23 July 1976

Andy Mickel
PASCAL Users' Group
UCC: 227 Exp. Engr.
University of Minnesota
Minneapolis, ~i 55455

Dear Andy:

Thank you very much for the mods you sent me in the mail , and
the nice phone call. However, I feel it my duty to take you
to task over a small issue, the form of your modsets. Although
MODIFY is in manyways superior to UPDATEas a library mainten-
ance tool, PASCALis distributed in UPDATEformat,and in fact
mods in the past have always been sent out in UPDATEformat.
If we are to be serious in our attempts to bring about the revo-
lution in computing we support, we must take extra efforts in
the direction of standardization.

The reason for the "heat" is that, although several, if not all,
of the modifications you sent will be useful to us, the number-
ing scheme (MODIFY's) is completely incompatible with the ~orm
in which we maintain our compiler (UPDATE),and cannot be lnstalled
without a great expenditure of time and effort.

I would therefore like to propose a "standard fol' interchange" of
modifications and extensi.ons to PASCAL-6000:

All modsets would be in UPDATEcompatible form..
All modsets would be based upon Release 2 and would state
all dependencies upon other modsets.

All modsets would contain, as a minimum, the name and
institution of the author, the date of the mod, and a
brief explanation of the extension/correction.

I would also like to suggest the formation of a "stand~rds com-
.mittee" which would review proposed extensions and modlflcatlons
'for compatibility with the spirit and letter of PASCAL. Although

this may seem unnecessarily formal, without some standard (and
regulated growth), PASCAL will becomeanother BASIC,a hodge-podge
with so much variation that it is almost guaranteed that one man's

.

.



This note, written a day after the previous two pages is to
serve as an apology for the harshness of the earlier text.
I do hope that those comments will not be interpreted as a
personal assault, but as constructive and supportive of your
present efforts. Sort of 1ike a call to "gird up your loins."

In the meantime I have had another opportunity to go over the
listings you sent. and would like to suggest that the formatted
read routines for real and integer be included in a manner
similar to the fonnatted write routi nes:

BASIC program will not run (or even compile) on another man's
machine. Should this happen, the possibility that PASCAL will
replace or compete with FORTRANwill remain only a dream.

I would like to recommend that Nick Wirth be involved in this
effort, and every attempt be made to solicit ACMinvolvement and
spons~rship of the standard. With the rapid growth of PASCAL,
the tlme to strike is now. Waiting for an indigenous group of
PASCALusers or manufacturers to sponsor such an attempt might
prove to be disappointing.

To further the development of the interchange standard, I have
enclosed a small tape on which I wish you would write the modsets
you presently have (the ones you sent me) in UPDATE compatible
form. I would be very grateful if you would then return the
tape to me for inclusion in our compiler.

Sincerely yours,

~
Director of Systems Research

and Design

READ (f, I:w, R:w:d)

This should prove useful in the business community, and allow
them to move away from PICTUREsin COBOL.

I also had the chance to look through Urs' masterpiece, and
noticed that the VARdeclarations are stored, as you said, in
push-down order (lIFO). I thought you mentioned something
about a mod to reverse this order, and after looking though
the modsets you sent, I did not find one. If you have a modset
which allocates the items left to right, I would appreciate
receiving a copy of that set as well.

P.S. Add to the three points earlier that mods to the Zurich
compiler should be made through one centralized distribu-
ti on poi nt, so that the "wi lly-ni lly" exchange will not
become a stumbling block to development of interesting
ideas and features.

Assuming that you will find time to produce the document. "u of
MPASCAL User's Guide," I would be overjoyed to receive a copy
when it is completed.

Thanks again for the material and the call. looking forward to
a long and close relationship, I remain

enc.

Sincerely yours.

-:r w l~ be. ~f 'a6'l'(O(.~~t"'LiJ J- w-\ l w..:+c..
\jo ~ p~ltl. ~ ..fI l.t 01 I'r'\"

_ +L... +1)~ ~ ?
~~ Sl(.. d~~....

P.S. Good luck on getting the mods that were to be<jomeR';}ease
3 out of Nick and Urs. Those mods, with the ~~~ and
structure initialization from your shop, will prove to be
very powerful indeed.

/.



UNIVERSITY Of COLORADO
BOULDER, COlORADO 80302

COMPUTING CENTER

23 July 1976

Dr. Niklaus Wirth
Eidgenossische Technische Hochschule
Institut fur Informatik
Clausiusstrasse SS
CH-8006 Zurich, Switzerland

Dear Dr. Wirth:

I appreciate your concern expressed in your letter of 17 June 1976,

50 I will clarify my position (and that of the Computing Center) with regard

to PASCAL.

Recently, I have been working long hours on other projects. That

sit~tion has eased somewhat. Also, interest in PASCAL has grown over the

years so that some of the responsibilities that I initially carried have

been shifted and others will follow. The result has been slow response to

letters and orders. That situation will improve as things get better organized
here,

The first change was to involve our group's able secretary, Jan

Hurst, in several aspects of PASCAL. For the last year, she has beeD~ro-

cessing orders for PASCAL2 and now PASCAL3.

The second step was the PASCAL Newsletter. One of the problems
vas the irregular intervals at which it was published. Andy Mickel has now
assumed that duty and promises to put the newsletter on a regular basis. As

.material for a newsletter has been accumulating for over a year, I agreed to

publish one more.newsletter. Urs Ammann recently received a rough draft
and I hope to have the fourth newsletter in the mail to you about I August

and back from the printers in bulk by mid-August.

The third change was to select a distributor for Australia (and
surrounding regions) that would serve the same purpose as I do in the U.S.A.
Overseas mailings have always been a problem in shipment time, reliability
of delivery, postage costs, and completion of payments. Carroll Morgan has
assumed this position now.

That leaves Jan and me with the filling of orders and mailing of

corrections for PASCAL (~DC and portable versions) in the United States.
This task is manageable and we will continue to do it. Once the fourth news-
letter is out, the remaining problem will be cleaned out.

Dr. Niklaus Wirth -2- 23 JulL.!976

In the long run, it may be possible for the PASCAL User's Group to

become a self-supporting organization like VIM (for CDC users) and SIUU{E(for
IBM users). At that point. we should consider turning over distribution of
PASCAL (for all machines) to them.

I hope this letter will clarify my position and put your m~nd
at

ease somewhat. I am most enthusiastic about PASCAL and hope to see 1t grow

wit~ each passing year.

~:ejh

cc: \A. Mickel

Sincerely,

George H. Richmond



The IMPLEMENTATION NOTES section of the newsletter is organized as follows:

1) A checklist for more information about distributed implementations of

of Standard Pascal.
2) Information concerning Pascal~P. a "portable" compiler of Pascal for a

hypothetical "stack machine". It comes on tape as a kit and is used

to produce compil ers for real computer systems.
3) Other portable compilers: Pascal Trunk compiler. PASCAL-J. and Pascal-So

4) Information about compilers for real computers sorted by computer system.

(*Note: We simply don't have enough implementation/distribution information. People

especially need to know those things that will make them intelligent "consumers" of

Standard Pascal systems (see POLICY section inside front cover). One need not adhere
to a rigid format when sending this information for inclusion in the newsletter.

However it would probably be a great thing to follow the checklist below. and if you

des ire. supply a short order form (both "camera-ready"). Users of parti cular

implementations are encouraged to share their experiences by sending qualitative and

quantitative descriptions. Attach either of these (distribution info or experiences)

to an ALL PURPOSE COUPON. Please realize that individual requests to me for

implementation information outside the context of the newsletter will be a great

hassle.

I must aPologize for the incomplete nature of the information following.

It will take at least until Newsletter #6 to get fully organized. By far the most

requests that have come to me have been for DECsystem 10. PDP-ll. and IBM 360/370

Pascal compilers. This issue of the newsletter will concentrate on those and a few

others. -Andy*)

CHECKLIST

1. Names and addresses and phone numbers of implementors. maintainers. distributors
2. machi net s) (manufacturer. model /seri es)
3. operating system(s). minimal hardware configuration. etc.
4. method of distribution (cost. magnetic tape formats. etc.)
5. documentation available (machine retrievable? in form of supplement to the

the book Pascal User Manual and Report?)
6. maintenance policy (for how long? future development plans? accept bug reports?)
7. fully implements Standard Pascal?(why not? what's different?)
8. compiler or interpreter? (written in what language? length in source lines.

compiler or interpreter size in words or bytes (specify base) of ___bits.
compilation speed in characters/second. compilation speed compared to other
language processors (e.g. FORTRAN). execution speed compared to other language
processors (e.g. FORTRAN))

9. reliability of compiler or interpreter (poor. moderate. good. excetlent)
10. method of compiler or interpreter development (from Pascal-Po hand coded from

scratch, bootstrapped. cross-compiled. etc; effort to implement ___ man
months. experience of implementors)

EIDGENOSSISCHE

TeCHNISCHE HOCHSCHULE ZORICH

PASCAL-P

Ins\i\u\ fur Informatik

Ciausiu8strUH 55

CH . 8006 Zurich

/'
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A new release of the PASCAL-P system.

'l'erminology:
pascal Pl: either of the early Pascal P systems (released in

March and July 1973 respectively).
Pascal P2: the Pascal P system released in May 74.
Pascal P3: the new Pascal P system with the same hypotnetical

machine as the one underlying the Pascal P2 system.
Pascal P4: the new Pascal P system with a slightly modified

hypothetical machine (allowing a more efficent
implementation) .

Pascal P3

The compiler is improved in many details. It does, however,
still generate code for the old P2 assembler interpreter. Tlle
characteristics of the P3 system are;

'Full' compatibility with the P2 system.
The two records of the assembly code produced by the
compiler are terminated by the symbol '0' instead of two

'end of line'.
All known bugs are corrected.
Character set independence.
Runtime tests are included (indexing. asslgnement to
subrange variables, and case selection are checked for
legality. )

The standard functions 'succ' and 'pred' are implemented.
The usual default conventions 'readln ;

readln(lnput)'
etc. hold.

Pascal P4

The compiler generates code for a modified assembler-
interpreter. The characteristics of the P4 system are:

It contains all the improvements of the Pascal P3 sy~tem_
An enlarged set of instructions is used. All instructions
now handle exactly one type of expression (or have a type

indicator). This allows to elim.inate book-keeping of type
information at runtime and of tag fields in the stack. No
implicit type conversion takes place any more. Instead,
explicit type conversion instructions arc generated by the
compiler.
The compiler respects possible alignment conditions (or

the allocation of data.
A runtime test on pointer values is provided.
A test on runtime stack overflow is generated by the
compiler at procedure entry.



\
Code:
second octal

first
',digit

"-octal digit 0 2 3 4 5 6 7

0 A B C D E F G
1 H I J K L M N 0
2 P 0 R S T U V I'i
3 X Y Z 0 1 2 3 4
4 5 6 7 8 9 +
5 ~( ) $
6 [ )
7 <

The end of line is represented as a series of two to eleven 00
frames.

The last eight frames of a file have no meaning (the last 8
frames of the tra il ing short record of a file).

- 2 -

Explanations of the installation parameters

intsize,realsize,charsize,boolsize,setsize,ptrsize:
Number of addressable storage units to be reserved for

variables of type integer, real, character, boolean, set,
pointer. As to 'setsize', remember that a set must be able
to hold at least 48 elements if you intend to use the system
to bootstrap the compiler.

intal,realal,charal,boolal,setal,ptral:

Variables of the corresponding types will be given an
address which is a multiple of these alignment constants.

stackelsize: Minimum size for a value on the expression stack.
The expression stack is that portion of the stack which is
used for the evaluation of expressions. 'Stackelsize' has to

be equal to or a multiple of 'stackal'.

stackal: Alignment constant for a valu on the expression stack.

'Stackal' must be a multiple of all other alignment
constants and must be less or equal to 'stackelsize'.

strglgth: Maximum length of a str ing. (in fact all str ings will

be of length 'strglgth'). A string must be able to hold the
character representation of a number (real or integer) with

its sign. The minimum length for a bootstrap is 12.

intbits: Number of bits used for representing an integer without
the sign. So the largest integer is

intbits
2

sethigh,setlow: Maximum and minimum ordinal values for the

element of a set.

ordmaxchar,ordminchar: Maximum and minimum ordinal values of the

character set.

Depending on the alignment conditions there may be two

possibilities for the assignment of store on top of the
expression stack.

Each stack element requires the same amount of store I In this
case 'stackelsize' has to be greater than or equal to the
maximum of the other size constants. (Remember: 'stackelsize'
is a multiple of 'stackal')

No waste of store: A new element on the expression stack has
to be placed at the next position allowed by the alignment
constant 'stackal'. In this case 'stackelsize' has to be
less than or equal to the maximum of the other size

constants.

IMPLEMENTATION NOTES

- 3 -

Format of the Tape

No. of tracks
Density
parity
Physical record length

7
800 bpi
odd
5120 frames
the last physical record of a
file may be shorter than
5120 frames.

Interrecord gap I 3/4"
End of file gap: 6"
End of information = 2 end of file gaps

The handling charges include the costs for generating the binary
versions of the compiler, a minitape, and postage.

with kind regards

Ch. Jacobi

(SOURCE INFORMATION, PR~POSALS FOR EXTENSIONS TO STANDARD PASCAL,

BUG REPORTS, PROGRAM WRITING TOOLS, ETC,)
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Order form for the revised Pascal P system.

We ordee

sO

(For new users of Pascal P or users of the Pascal PI
system)

Pascal P4 comoiler (in Pascal).
Pascal P4 comoiler (in P4 code).
An assembler interpreter of P4 code (in Pascal, for

documentatiun purposes, all alignement and size
constants are set to 1).
Pascal P compiler implementation notes with update
list.

Charge SFr 160.-

(For users of the Pascal P2 system)

All of the abov~ package, plus:
Pascal P3 c0nl~iier (in Pascal).
Pascal P3 compiler (in P3 code, = P2 code).
Pascal P4 compiler (in P3 code). (1/2 bootstrap, for
compilation on the P2 machine of test programs for the

P4 interpreter.)
A file containing the changes made with line numbers.

Charge SFr 290.-

(For users who have access to a CDC 6000 Computer and

want to experiment with the compiler)
Pascal P4 compiler with some changes, so that it is
accepted by the Pascal 6000 compiler (in Pascal). (All
installation parameters set to a standard value.)

An assembler interpreter (in Pascal, as in package

'A') .
Pascal P compiler implementation notes with update
list.

Charge SFr 80.-

Please provide us with your revised Pascal P system according to
the specifications on next page.

Address for delivery of the system

The characteristics of our installation are

Machine type

Operating system

cD

Installation parameters (to be filled for case 'A" and "B'
below)

intsize intal

real size realal

char size charal

boolsize boolal

ptrsize ptral

setalsetsize

stackelsize stackal

steglgth

intbits

sethigh setlow

ordmaxchae I oedminchar

(*Note: prices are most certainly different in the Americas and Australia -
more next newsletter.*)

Signature :

If you are in Europe, Asia. or Africa, order Pascal-P from:

Ch. Jacobi
Institut fUr Informatik
E. T.H.-Zentrum
CH-8092 ZUri ch
Switzerland (phone: 01/ 32 62 11)

In North or South America: In Australia:

George H. Richmond
Computing Center: 3645 Marine St.
University of Colorado
Boulder, CO80309 USA
(note change in address

Carroll Morgan
Basser Department of Computer Science
University of Sydney
Sydney, N.S.W. 2006 Australia(phone: (303) 492-8131)

and phone)



0

D

0
5. 0
0

programming space: number of kilo-words speed: number of character pro-
language needed by compiler cessed per central processor

second

PASCAL

fORTRAN

..........

programming kilo-words needed compactness of code speed (>1~quicker
language by runtime support (>1 ~ompacter than fTN) thart'fORTRAN)

PASCAL

FORTRAN 1 1

..........

. .
~ e s "t :1.0 r. n E.:1. :C'e
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Please fill out and return at your earliest convenlence.

'(our address: .................... Our address: Institut fur Informatik
PA5CAL-P Questionnaire
ETH-Zentrum

CH-B092 Zurich

....................

....................

....................

o. Do you want to be kept on our PASCAL-P mailina list? [J yes Dna

1. ~ill you order or have you ordered the June 1976
of our PASCAL-P system?

version
Dyes Dno

2. Did you receive an earlier version of our PASCAL-P
system?

3. which version? c:JMarch 1973

4. This PASCAL-P system

D July 1973

Dyes 0 no(exit)

D May 1974

was neVer installed. Reason: ... ... .........
( exit)

was installed and was operating, but isn't used any more.
Reason: ..............................................................
. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .... .. . .. . .. . . .. .. . . .. ..(exit)

is operating.

It is interpretive. The interpreter is written in (language).

It was bootstrapped. Method:.......................................
.

...........................
6. The total eff~rt to bring this PASCAL system to the present state was

man-months.

7. Comparison of compilation requirements:

Tha maximum number of central memory words available for a single job ~s
K words (1 kilo-word = 1 K words = 100010 words).

A central memory word has bits.

B. C~mparison of execution requirements:



10. The reliability of t.hecompiler ~s

0 poor 0 moderate 0 good [J excellent

11. The use of PASCAL ~s 0 batch 0 interactive.

12. The PASCAL system ~sused for

usage
>purpose

none little moderate extensive

experimenting

student courses

production

..........

-----

PASCAL NEWSLETTER #5 SEPTEMBER, 1976
9. Tnc actual len]th of the PASCAL compile~ ~s source lines.

Tr.e number of replaced or inSE'rted lines is ........

PAGE 48

13.

14.

Tendency of usage: c=J increasing c=J stable c=J
Standard PASCAL constructs which are not available:

decreasing

o
D
D

program heading

formal procedures/functions

files

D
o
D

several standard procedures/functions

sets of the form [<exp)..<exp>]

........

15. Local extensions of PASCAL are .................................
... ... ... .........

16. The PASCAL system is running

on a (machine type)
under (operating system)

17. The main problem with the PASCAL system is .~..........................
... ...........

18. Do you distribute your PASCAL systern? 0 yes

19. The PASCAL system was sent to places.

o no (exit)

exit: Comments:..............................................................
.

, ............

Thank you for your collaboration!



5 March 1975

(*Note: This is old, Pascal-P2 ordering information from George Richmond for
persons in the Americas. It is included here to provide further details
which are certainly similar for Pascal-P3 and Pascal-P4.*)

'I'h£ PASCAL-P Distr ibut ion !~
T~e PASCAL-P distribution tape may contain either an unconfigured or

conflgured verSlon of the PASCAL-P compiler. The tape may be written as
a CDC binar-y format tape (8g0 bpi, 7 track, NRZI, odd parity, 5120
character rec~rds), as a blocked BCD format tape (800 bpi, 7 track,
NRZI, even parlty, 1600 character records), or as a nine track tape
(1600 bpi, 9 track, PE, 1600 character records). Your tape is:

Unconfigured
Configured
CDC format
BCD format
Nine-track format

Unconfigured Compiler

The unconfigured tape contains three files of information followed by
the same three files again as a duplicate in case of a tape error. The
contents of the three files are:

File 1
File 2
File 3

Interpreter
Unconfigured Compiler
Editor

.

The interpreter is a non-operational Pascal program which documents
how to interpret P-code:- The interpreter reads P-code from a file and
stores it in memory. Then it interprets the P-code for execution.

The unconfigured compiler is written in Pascal and generates P-code
for output instead of machine code. This compiler is unconfigured
because of the double dollar signs ($$) placed in the text for
replacement by the editor. To produce a compiler system insteadof an
interpreter system, the code generators must be rewritten for the target
machine.

The editor reads the unconfigured compiler and configuration
r~r~mBters and rroduce~ two ver~ions of the comoiler. The first version
iti acceptable to the standard Pascal compiler'forCDC machines and the
second one is acceptable to the PASCAL-P compiler. The first one is
compiled and run on a CDC machine. The second one is accepted as input
to the first PASCAL-P compiler and P-code is generated for the target
machine.

1

5 March 1975'

Configured Compile£

The configured tape contains three files of information followed by
the same three again as a duplicate in case of a tape error. The
contents of the three files are:

File I
File 2
File 3

Interpreter
Configured Compiler
p-code Compiler

The interpreter is the same one that is on the unconfigured tape.

The configured compiler is the second version output by the editor as
described above. It has the configuration parameters supplied with the
order for PASCAL-P inserted into the unconfigured compiler.

The P-code compiler is written in P-code. It is the output of the
PASCAL-P compiler run mentioned above. It is equivalent to the result
of running the configured compiler in file 2 against itself. Once a P-
code interpreter is constructed, it should be possible to compile Lhe
compiler and produce the same p-code as in file 3.

Character Sets

The attached character set table indicates the correspondence between
Pascal graphics and code combinations on tape. At the left, ETH PASCAL-
P is the graphics used in this system. Column A is used for CDC format
tapes.. Column B is used for blocked BCD format tapes. And column C is
used for nine-track format tapes.

~
For BCD and nine-track format tapes, the record size is 80 characters

blocked 20 for a block size of 1600 characters. It is unfortunate that
some of the lines of the unconfigured and confi~red. compiler sourc are
longer that 80 characters. These long lines will appear a two
consecutive 80 character records. Depending upon the text manipul tion
facilities available at your installation, you may rebuild the long
lines or split the source statement at a more appropriate point.

2
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PASCAL TRUNK COMPILER

In 1975, H. H. Nage1i developed a "trunk" compiler to help transport Pascal
compilers to other machines. The trunk is a source program of a compiler written
in Pascal, in which machine dependent parts are marked and clearly separated from
machine independent parts, and detailed comments are provided for an implementor
how to describe algorithms for these machine dependent parts. For example, Teruo
Hikita of the University of Tokyo used Pasca1-P to interpret the trunk compiler
modified for the IBM360 compatible Hitachi Hitac 8000 series, with very good results.

H. H. Nage1i is at the Institut fUr Informatik, E.T.H., Zurich.

PASCAU

The Software Engineering Group at the University of Colorado Department of
Electrical Engineering has implemented a Pascal compiler which generates JANUS
intermediate code. The "mobile programming system" JANUS is totally portable - even
to the point of defining its own character set. It is available on several computers
such as the CDC6400 and the Xerox Sigma 3. There have been several releases of
PASCALJ: September, 1975, February, 1976, and one for this month, September, 1976.
Write B.W. Ravenel or C.B. Mason for distribution information at:

Software En9ineering Group, Department of E1ectica1 Engineering, University of
Colorado, Boulder, CO B0309

PASCAL-S
As documented in the report: "PASCAL-S:A Subset and its Implementation", June, 1975 by

Nik1aus Wirth of the Institut fUr Informatik, E.T.H. Zurich, PASCAL-Sdefines
an official subset to be used to aid in teaching programming. The abstract of
the report is given below:

"Pasca1-S is a subset of the programming language Pascal selected for
introductory programming courses. This report describes an implementation
that ;s especially designed to provide comprehensive and trans~arent error
diagnostics and economical service for large nun~ers of small Jobs. The
system consists of a compiler and an inte~pre~er and is defined a~ a ~ing1e,
self-contained Pascal program. This machIne-Independent formulatIon In a
high-level language facilitates its construction and is a prerequisite for
easy portabi 1i ty.

"
Standard Pascal constructs omitted in Pascal-S are: scalar and subrange types, pointers,
set and file types, with and goto statements, the passing of procedures and
functions as parameters, and several standard procedures: The only file.operations
are read on input and write on output. The report contaIns a complete lIsting
of the compiler and interpreter on 34 pages~

Pasca1-S is currently distributed on tape with the second release of the CDC
6000 Pascal compil!:r and is written to run under that version. However, Ed Katz
of the University of Southwestern Louisiana, Lafayette reports that.his department
implemented Pascal-S from the report in PL/1 for Honeywell Multics In a semester.
(see HERE AIW THERE)

AMDAHL 470 (see IBM 360/370 series)

BURROUGHS B-1700 (imp1 ementations exi st)

B-3700. B-4700 (implementations exist)

B-5700 (implementations exist)

B-6700 Several implementations are listed below:

A.H.J. Sale of The University of Tasmania, G.P.O. Box 252C, Hobart, Tasmania
Australia 7001 (phone 23 0561) is known to have developed
a compiler based on Pasca1-P2.

Kenneth L. Bowles of the University of California, San Diego computer center
La Jolla, CA 92037 (phone (714) 452-4050) had a Pascal interpreter
runnin9 but is now more interested in a good PDP-ll implementation.

G. Goos of the Institut fuer Informatik II, 75 Karlsruhe I, Zirkel 2 Germany,
implemented a compiler based on Pascal-PI, and hence may not be.
standard. However our information is almost 2 years old and thlS
implementation may have been upgraded.

Clr IRIS 80, 10070 (see Xerox Sigma 7)

CO~TROL DATA CYBER 18 (an imp1ementation exists)

2550 (Control Data supports a cross-compiler on the 6000/Cyber 70,170)

3300 (implementations exist)

3600 (an implementation exists)

6000/CYBER 70,170 SERIES

This implementation has been developed by Urs Ammann of E.T.H. in Zurich for the
last 3~ years. Release 1 of the compiler (named Pascal 6000 - 3.4) appearedin
May, 1974, and was updated 10 times over the next 11;;years. Release 2 appeared in
March, 1976 which incorporated a massive update to Release 1. updatelO ~o 1mpr?Ve
performance and reduce memory requi rements. An error message sUT!TlIary1S provIded
at the bottom of the listing and a working version of the procedure DISPOSE 15
included.

A new Report describing the implementation is entitled: "On Code Generation in 3
Pasca 1 Compiler" by Urs AlTmann,April, 1976, 40 pages..

.
Pascal 6000 - 3.4 was produced by rewriting an older compller and bootst"apPlng.

It is the fi rs t Standard Pascal compi 1er and its documentat i on i 0 in the 1as t two
chapters of the user manual part of the book: P.2g,aLU5e..r"M,a.n,u,)]__a!~d,P,el'0rt,' ,

The Release 2 compiler may b~ run under SCOPE 3.4, KRONOS 2.1, or NO'"NOS/I1L
operati ng sys terns. I t may be edited to change it to 63/64 and ASC11 su!J,t't char'actcr
sets.

The compiler is a 7000 line Pascal program plus operating syotem interface
routines. Its core requirements are 45000 octal words of 60 blts each for ,;mall
programs, but this rises to 57000 octal to compile itself. Compilation spced is
about 10500 characters/second on a Cyber 74; 54 seconds of processor tlrFll' In,
required to recompile the compiler on a Cyber 74. Its efficiency compares



favo"ably to FORTRAN; compil ing speed and computebound execution speed being about
1.3 tillies sIQl'ier, but I/O execution speed being clearly faster. Its reliability
has in:proved to bei ng exee 11ent. and there are only a few minor bugs outs tandi ng.

Pascal 6000 - 3.4 features a numberof extensions to Standard Pascal. and only
three restrictions. One may not use a file of files; segmented is a reserved word;
and standard (built-in) procedures or functions are not accepted as actual parameters
to other procedures or functions.

Distribution is currently being handled in Europe, Asia, and Africa by Urs Ammann.
Institut fur Informatik, E.T.H. - Zentrum. CH-8092 Zurich, Switzerland. In
Australia. contact Carroll Morgan, University of Sydney, Basser Department of Computer
Science, Sydney N.S.W. Australia 2006. Costs for these distribution points are
unknown; tape format is unlabelled, 7-track Scope internal binary.

For North and South America only, another contact poi nt is George Richmond.
ComputingCenter 3645 Marine Street, University of Colorado, Boulder. CO803~9.
lnformation for the distribution from Mr. Richmond is as follows. Included 1n the
documentation package are:

Literature about the Programmin~ Language Pascal (4 pages)
The Release2 Distribution Tape (3 pages)
Note on the Tape Contents (13 pages)
Pascal: User Manual and Report (170 pages)
An Axiomatic Definition of the Programming Language Pascal (32 pages)

Cost for Release 2 with documentation is $50 (by check or purchase order) and $10
additional for a 600 foot magnetic tape if one is not supplied. Because of the
similarity in documentation between Release 1 and Release 2. a special offer is
extended by Mr. Richmond to previous recipients of Release 1 who want to upgrade.
For $25 and your supplying a 600 foot tape, and the documents: The Release 2
Distribution Tape and Literature about the Programming Language Pascal. No other
material has changed.

Sent "lith Release 2 is also the Pascal-S subset compiler and the'document:
PASCAL-S: A Subset and its Implementation (63 pages).

The tape format will be seven track SCOPE3.4 internal binary and unlabelled
(equivalent to KRONOS2.1 MT,F~SI.LB~KU). At special request, and at no extra
cost, KRONPSformats F~I or F=X can be used. In the near future. nine track
binary tapes will be available. . . . .. .

The future of the compiler ma1ntenance 1S uncerta1n at th1S wr1t1ng. ~end ~Ug
reports to: John P. Strait, University Computer Center, 227 Exp Engr. Un1vers1ty
of Minnesota, Minneapolis, MN 55455 USA,or call (612) 376-7290.

Several persons have made modifications to Release 2 for operating system
interaction. Interactive facilities under KRONOSTelex have been develope~ by
John P. Strait at the University of Minnesota. An agreement is underw~y w1th
George Richmond so that these mods can be distributed through George R1chmond for
the Americas. Michae1 Hagerty has developed mods foY' SCOPE 3.2 systems and
for INTERCOH. He wants these to be distributed centrally anG as yet no agreement
has been reached. r~r. T.A. Nemeth of the Computing Centre, University of Adelaide
has written j1\ods(no language changes) for SCOPE 3.4 and INTERCOM.They are
available for $AIO+postagefrom North Terrace, Adelaide, S.A. 5000 AUSTRALIA.

Hans J~r"andstad of CERN announced changes to put Pascal Release 1 up on 7600
and Cyber 76 systems under the SCOPE2:1.2 op~rat~ng ~yste~ (where.Record Manager
is used because no CIO exists.) There 1S no d1str1bu~10~S 1~fo~at1?n a~ present.

See the next page for the order form for George R1chmond s dlstr1but10n only.
Future development plans are also uncertain for Pascal 6000.- 3.4. Several

complaints keep echoing over and over. For example Albert Ste1ner of the
Vogelback Computer Center, Northwestern University wrote on 4/26/76: 1) Sets
ought to be implementedfor more than 59 members.2) Bett~r.storage ~ontrol and
management of dynamic allocation is needed - such as obta1nwg addit10nal
dynamicstorage if needed, perhaps in conjunction with a manageableOVERLAY or
SEGMENTloading scheme. Morenews next time.

SOFTWARE WRITING TOOLS for the CDCPascal 6000 - 3.4 implementationhave been
around. The first such program is a cross-reference utility for producing a nWlIbel'ed
source listing with an index to identifiers. The program usually known as XREf
was written by Niklaus Wirth, and has been modified several times over the years,
most recently for the second release of the compiler. XREFis wr~tten in standard
Pascal (just over 200 lines), is small and efficient. The 7000 hne Pascal comp1ler
with sequence numbers (making each 1ine 90 characters long) took 17.8 seconds to
cross reference on aCyber 74.

Several pretty-print or indenting programs for Pascal programs have been written.
At Indiana University. George Cohnwrote RASCAl (Reformat Pasca"l) which has
three options: I for setting indent width, R to select reformatting mode (indenting
style) and Wto set output width. RASCALis written as a 1267 card Pascal program
(fully RASCALed). (218 cards fully compressed by itself~) (*ICEBOLed?*) .The most circulated pretty-printer is Michael Condict's FORM,'Tprogram, wrl tten
at Lehigh .University. Like RASCAL.FORMATallows options to be imbedded. in .special comments. Additionally, the user may specify a file for these dlrectlves.
Options include: A for specifying right justification width of identifiers in
declarations, E for selecting block bracket commenting such as en~ (*procname*).
E also can add comments to for, case, while, and if statements. G specifies
spacing between symbols. I specifieS indenting width, L for amount of indent on
statement wrap-around, P numberof blank lines between procedures, S number of
blanks between two statements on the same line. R input width limits, \, output
width limits, N write line numberson FORMATtedoutput, 8 compress program
(*ICEBOL it*). C combinemore than one statement per line if possible, 0 select
or deselect outputting of source, and F eliminate formatting and copy verbatili,.

Both RASCAl and FORMATare copyright. FORMAThas been sent to educationul
institutions. and perhaps in the future. a distribution agreement can be set up.

At the University of Minnesota, a program for pretty printing is being
developed called SPRUCE. At the University of California. Berkeley. a pretty
printer is called PPRINT.

All the pretty print programs so far suffer from the ability to recover from
syntactically incorrect Pascal programs. Comments in the input are generally no t
handled very well either.

The University of Massachusetts has been working on a "Pascal Assistant" to.
make interactive programming in Pascal more pleasant. Henry Ledgard, Andrew Slnger,
and Jon Hueras have developed this system to run under NOS. A User's Guide has
been writ ten.

N. Solntseff of McMaster University. Hamilton. Ontario, Canada LaS 4Kl, Oept.
of Applied Mathematics has sent a report describing EDITABSlIB. It i$ d~5iu"cd
to maintain a library of complete Pascal programs in b1nary form. [ntltlerJ
"A Suite of CDC6400 Control-Statement Procedures for the Mdintel1dnceof a 8inary-
Deck Library", its abstract fo11ows:

"This report describes the implementation and gives examples of the use
of EDITABSLIB.a library-maintenance system which alloH5 a U$<,r to
assemble and maintain libraries of programmodules which do not
meet the requirements of the standard SCOPE EDITLIB system, namely,
Pascal 6000 and COBOLcore-image modules, as well as binary (or sDurce)
modules of a "minicomputer support system". EOITABSLlB can be
used in the batch mode, as well as interactively via INTERCOM.
It represents a complete library-maintenance system."

EDITABSLIB is currently running under SCOPE 3.4.3 and a program to manipulate
the loader prefixtable for the library is written in Pascal.



0 MT, F=SI, D=HY Scope standard binary, seven track

0 l'I'I:, F=I, D=HY Kronos internal binary, seven track

0 MT, F=X, D=HY Kronos external binary, seven track

0 OTHER:

Release 2 of Pascal 6000-3.4 Distribution Tape

(Use this only if you are in North America or South America.)

The tape prepared for you by the University of Colorado Computing
Center is an unlabeled tape of the following format:

The tape contains seven files of information following by another
seven files of the same information. Instructions .for installing the
Release 2 system can be found in the first file of information.

In order to offer maintenance of the Pascal System the University of
Colorado Computing Center needs the name and address of a responsible
party. please fill out the bottom of this form and return it to:

Mr. George H. Richmond
University of Colorado
Computing Center
3645 Marine Street
Boulder, Colorado 80309
USA

- - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - -

Name:

Pascal will be maintained by:

Address:

Zip Code

22 April 1976

CRAY RESEARCH CRAY-l (No information yet.)

DATA GENERAL NOVA 800J NOVA 1200J SUPERNOVA, ECLIPSE

(No reported implementations - but we need information:)

DIGITAL EQUIPMENT (DEe) PDP-8 (No known implementations)

PDP-ll
In wading through the morass of information on POP-II versions of Pascal, we

found that although many implementations (too many) exist or are in development,
very little concrete data is available on operating system and hardware requirements.
Distribution 3nd maintenance for most versions remain a mystery. We hope to provide
more meaningful summaries in forthcoming i$sues, and to this end we solicit comments
from implementors/di strihutors/mai ntai ners/users - 01ease refer to the CHECKLIST.

Following is the information we do have. We have an obligation to provide you
with complete. up-to-date implementation news. and so will print skimpy descriptions
only once.

First and foremost. Per Brinch Hansen has implemented both "sequential Pascal"
and his "Concurrent Pascal" for the PDP-ll/45. These compilers, written in Pascal.
run under the Solo operating system, which itself is written in Concurrent Pascal.
A portable version of Concurrent Pascal also exists. Manuals, reports, and
distribution tapes have been available from Per Brinch Hansen, Information Science
286-80, California Institute of Technology, Pasadena, CA 91125. However, Richard
Cichelli has reported that Brinch Hansen has moved to the U of Southern California
and is no longer distributing Pascal. (*How about it. Per?*)

The Pascal Group at the University of Illinois has a completed version of Pascal
for the PDP-ll/20. running DOS. Although this version seems to be the most widely
distributed, it departs widely from Standard Pascal: a) No type set or real, b)
No packed arrays. c) Arrays and records must be passed by reference, d) Many non-
standard character set equivalences are allowed. e) Many abbreviations for reserved
words are allowed. f) Compiler options do not follow the convention of (*$ options*).
g) Else ellowedon case statements. h) Unconventional extensions have been made to
the standard procedures read and write, i) The assignment operator may be used in
expressions. introducing semantic ambiguities in evaluation of certain expressions.
These differences disallow many programs written in Standard Pascal, having serious
consequences for software portability. For more information write: Pascal Group,
267 DCl, University of Illinois. Urbana. Il 61801.

Electro Scientific Industries has completed a compiler for the PDP-ll/04 with
RT-ll. This compiler. written in MACRO-IIassembly language, was based on the
University of Illinois implementation. Arthur A. Brown has informed us that this
version is available for $1500. Excerpts from a paper by Oavid Rowland describing
ESI's use of Pascal appeared in Newsletter 14. Write or telephone: David Rowland.
Electro Scientific Industries, 13900 N.W. Science Park Drive, Portland. OR97229.
(503) 646-4141

e. Bron and W. deVries have implemented a cross-compiler from the DEC-I0 to ilny
member of the POP-II series. There are no operating system requirements for the
PDP-ll used. It appears that this version, which was developed from Pascal-P,
closely implements Standard Pascal with the exception of files. The compiler
generates absol ute load-modules in "pos i tion independent" code. The development of
this compiler is described in "A PASCAL Compiler for PDP-ll Minicomputers".
SOFTWARE - Practice and Experience. Vol. 6. pp.l09-116 (1976). The system is available
on g-track magnetic tape or on DEe-tape (two reels are necessary) and can be obtained- free of charge - by anyone who sends a tape (please do ~~ send tape as parcel.
but as letter) to e. Bran or J. Entrop. Dept. of Electrical Engineering, Twente
Uni vers ity of Technology. P.O. Box 217, Enschede. Netherl ands. Fi ve fil es wi11 be

c.o[T1
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written on the tape - the compiler's source code, a documentation fi}e, the text
of the runtime support in PAL-l1, the code of the runtime support in compiler input
format, and an auxiliary program to transform output from the MACRO-IIassembler
into compiler input format. The latter two files are only relevant for those who
wish to alter the existing runtime-package. .

A Pascal compiler based on JA~USh~s been.impleme~ted o~ the PDP 11/45 runnlng
under DOS/Batch operating system. ThlS compller, wrltten ln Pascal, generates code
for the standard abstract machine JA~US. William Waite's macro proces~or STAGE~is
used to translate JA~US into the MACRO-l1assembly language. The compller complles
itself in 64K words of memory and 6D4 seconds. The Pascal com~iler, Stage2, th~
Pascal-l1 User's Guide, and the whole Pascal-II system are avallable from: Luclen
Feiereisen. Institut f. Biokybernetic u. Biomed. Technik, Universitaet Karlsruhe
D-7500 Karlsuhe 1. Kaiserstrass 12, Germany. . .

The remainder of the implementation information is skimpy. The followlng lS a
list of addresses and short notes: .

Timothy W. Hoel, Academic Computer Center, St. Olaf College, ~orthfleld, M~ 55057
(507) 663-3096: "I knowof (*a Pascal compi~er running under ~he U~IXoperatlng"
system*) which is a 7-pass translator produclng C-code, the maln HLLunder U~IX.
- July, 1976.

Arthur A. Brown, Apt. 1002, 1101 ~ew Hampshire Ave. ~W, Washington, DC,20037,
(202) 785-0716: "I amcurrently trying to introduce Pascal in mycompan~s roster
of languages, and intend to implement it on a minicomputer of my own durlng the
coming year (*PDP-1I/04*)" - 27 May 1976.

Andrew S. Puchrik, 11623 Charter Oaks #202, Reston, VA22090, (703) 893-4330:
"My company (INCO, Inc.) has ordered the Solo Operating Syste~ from Cal Tech.
"I plan to run the (sequential) compiler under RSX-lID. (We Just got verSlon 6~.)
The first problem is to emulate a floating point processor or patch-up the compller.
We don't have the f.p.p. on our 11/45." - 24 April 76. ., .

W. H. Huggins, Department of LE.. The Johns Hopkills Umverslty,.Baltlmore, MD.
21218: Tim Hoel informed us in August that W.H. Huggins has a vers,?n of.sequentlal
Pascal which runs under UNIXand produces PDP-ll machine code. Hugglns wIll send
it for $150 and a photo copy of Brinch Hansen's Solo contract.

Henry Spencer, Box 302 Sub 6, Saskatoon. ~ask. S7N OWOCanada, "implementation
in progress with P-code on PDP-ll under UNIX - October, 1975. .

Kenneth L. Bowles, Dept. of Physics and Information Science, Computer SClence
Division C-014 University of California, San Diego, La Jolla, CA92093, (714)
452-4050; Bowl~s is working on an interpretive sustem based on Pascal-Po He hopes
to be able to modify the compiler to allow it to run in 20K.or pe~paps 16K words
of memory for the POP-Ii. See his letter to A.H.J. Sale prlnted ln ~ewsl~tter.#4.

H. H. Nageli of E.T.H., Zurich reports that.the, P~scal Trunk comp,ler 15 beln9
used to write a cross compiler for the POP-II ln Zurlch.

Gordon Stuart Camosun College, Technical and Vocational Institute, 1950
Lansdowne Road, Victoria, B.C. V8P 5J2 Canada: Implementing version for the PDP-ll/40
status unknowlI, as of 3 March 76.

Andrew S. Tannenbaum, Wiskundig Seminarium, Oer Vrije Universiteir, Amsterdam -
1001 Postbus 7161, Oe Boelelaan 1081, Netherlands: Implementing version for PDP-ll/45
status unknown as of 7 February 76.

DEC SYSTEM-lO, PDP-lO

For the last several years, H:H. Nagel of the Institut fur Inform~tik. ~niversit~t
Hamburghas implementedDEC-I0 compilers for Pascal. The one most wldely ln
circulation comesas a dual system: PASCAL is a compiler w~ich produces shared
( .SHR) and low (. LOW)segments di rectly. and the other. compll er PASREL,produces
relocatable code which can be processed by the loader lnto shared and low segments.
The relocatable compiler, PASREL,has more predefined ~rocedur~s and .functions
available than the PASCAL compiler and has a powerful lnteractlve debugging package.

These compilers are being improved with respect to efficiency. standardization,
and the addition of still missing or desirable language features. H.-H. Nagel
wrote on June 14, 1976: "We are just introducing a new version of the
DECSystem-l0 Pascal compiler. I hope to be able to send some information about
this compiler to you in the near future."

Documentation for the system comes on tape. In February, 1976, Wilhelm Bib-ger
of the University of Texas produced a technical report (22B) with Nagel in English
enti tled: "PASCAL on the DEClO". From thi s report we fi nd that i nteracti ve use
of Pascal is described, and that there are several serious omissions from Standard
Pascal. They are: a) No label declarations are allowed, b) Not all ASCII characters
are allowed - specifically control characters,c) The program declaration is not
implemented. and d) Procedures and functions cannot be formal parameters.
However subroutine linkage in PASREL is provided for assembler, Algol, Cobol, and
Fortran programs:

We have no performance/comparison data available. The compiler runs under ,OPS-IO.
The method of distribution is in the form of a chain of sites passing a tape

from one to the other - a chain. We have no cost information. In Europe write to
H.-H. Nagel, Institut far Informatik, SchluterstraBe 70, D-2000 Hamburg 13, Genmany.
In the US and Canada write to Wally Wedel or Wilhelm Burger, Computation Center,
University of Texas at Austin, Austin, TX 78712. Please specify if you are on a
chain. Shipment requires either a DECtape for the PASCALcompiler and 2 DECtapes
for the PASREL compiler, PASDDT, crossreferencing program CROSS, and PASCAL-Help
file in German. 1 MAGtapecan be supplied instead of the OECtapes but OECtapes'
are preferred. Please indicate if you are willing to be part of the distribution
chain - that is whether you are wilting to provide a copy of these files to someone
else if asked to do so.

Perhaps the proposed new release of the compiler(s) will see an improvement
in implementation and distribution information.

Complaints about the DEC-IO implementation are from Jim McCool, IUPUI, Computing
Services, 1100 W. Michigan, Indianapolis, IN 46202 (317) 264-3B36whowrites:
"Weare currently searching for a reliable version of PASCAL for the DEC-I0computer.
We have the release from the University of Hamburg, but have found it completely
unsatisfactory. I am writing you in the hope that, as the head (sic) of the
Pascal User's Group, you might knowof some other implementation of the languagp.
for the DEC-IO." (*pretty strong, although vague stuff. *)

Charles Hedrick, 183Commerce West, University of Illinois, Urbana, lL 61801,
(217) 333-4515, and (217) 356-8425 writes: "About the DEClOPASCAL(PASREL, iJctually)
I understand it was an undergraduate class project. As such it is very good. It is
fast and generates fairly good code. However it does not follow the usual
conventions for DEClOcompilers, and in general is not well adapted to the DEClO
operating system: 1) Programs cannot simply be loaded and run as with other
languages. Core must be explicitly allocated. something that complicates
explain ing its use to students. I real i ze that for effi ci ency reasons, they di d no t
want to have dynamic expansion of core, but the least they could do is start with
some default amount greater than 0 that would let simple programs run (e.g, the 4K
recommendedin the (Germanlanguage) help file). I have put such a patch in our
local version. 2) The compiler cannot be called by the DEClO compiler-caller COMP!L.
This means that the monitor commandsCOMPILE, EXECUTE, etc. cannot be used. RiJther
the compiler must be explicitly run, and then the loader must be invoked. Again,
an inconvenience with beginners. 3) Lower case characters are ignored everywhere
is source code, comments,strings, filenames. everywhere~ 4) A file OUTPUT is
created on your disk area even when no output is done to the default channel (or
at all:) This file has a "DATE75error", that is its creation date is 5-Jan-74.
whatever the current date. 5) A listing file is always created, and cannot be
surpressed. This file is largely useless, as it is usually just a copy of the
source. 6) Options to the ~ompiler are included in the source code as comments...
DEClO convention is to use "switches" after the file name. E.g. to get a listing
one says .EXECUTE FILE.PAS/LIST. COMPIL passes on the command strin9 to the



compiler: FILE.REL,FILE.LST=FILE.PAS/L. 7) Parameter passing in procedures is full
of bugs: e.g. _~ foo = packe1 array()..10] of char;

procedure foobar a:foo; b:integer, c: integer, d:foo, e: integer);
(*body*) ;

(*etc*)
_ ,foobar('ABCDEFG~IJ',l,2,'IJKLMNOPQR',3); will assign some large

neg,:t1Ve numoerto ,parameter e ln foobar. We have fixed this bug, but it is only
a m,n?r man1festat1on of generally ~oor design of parameter passing. The following
case 1S harder to f1X, and we haven t done so. (It would seem to require a complete
rewri te of procedure 1i nkage: procedure foot a: real, b: real); and then
foo(1.0,sin(0.0)); (1 think it may only fail if there are more than 5 parameters to
the procedure.) Calling sin clobbers the display which is being set up for the
~al1 of foo, and so the ~arameters, etc. are garbaged. 8) When a program wants to
1nput areal number, tYP1ng 1 or even 1. causes a fatal error. Thi s makes it hard
to write programs to be used by non-computer programmers. DECFORTRANand all the
other languages I know, do the type conversion. At least PASCAL's runtime should
let you retype the number rather than blowing up. 9) the KI-10 instruction set is
n?t used. When using a lot of mixed type arithmetic, I have speeded up execution
t1me by. a factor 0: 2 by replacing calls to rputines for integer-to-real and vice
versa w1th the equlva1ent machine operations (FIX and FLOATR).

FOXBORO Fox-l (an implementation exists)

FUJITSU FACOM 230-38 (an implementation exists)

FACOM 230-55 (an implementation is underway)

HB.JLETT PACKARD HP-2100 (no known implementations)

HP-3000 (no known implementations)

HITACHI HITAC 8800/8700 (see IBM360/370 series)

HONEYWELL SERIES 6

H316

(an implementation is being considered)

(an implementation is underway by Honeywell Corporate
Research in Bloomington, Minnesota)'

600/6000 SERIES

Rob~rt A: Stryk of Honeywell Corporate Research (612) 887-4356 reports that
The Un1vers1ty of Waterloo has implemented Pascal on the 6000 series. Honeywell
Information Services in Phoenix, Arizona has purchased it and is offering it as
a standard software product under revision H of the GCOS operating system. Because
it is a supported product, it will cost money - how much is not known. - July 16,
1976.

IBM SYSTEM 360/370

There are three implementations for which there is detailed information. Most
im~ress;ve is the University of Tokyo's Hitac 8000 implementation which will run

on either the Amdahl 470 or the IBM360/370. The following correspondence describes
that version.

Following.that is a description of the University of Maniboba IBM360/370 cOI"pile,-.
It has been ln the development stage until recently. It features stability and
compatibility with OS.

A widely publicized but less efficient version of Pascal is one from SUNYStony
Brook. It has received criticism for poor reliability. -

. There have been many requests for IBM360 implementations. The volume of
lnfo~mation reprodu7e~ here is in response. From a performance standpoint, the
compl1er by Teruo lilklta and Kiyoshi Ishihata is excellent. It is written in
Pasc~l, requires onl~ ~IDK.bytes and is only beat in execution speed by the Fortran
compl1er at full optlmlzatlon. It is well documented by two reports. The only
p~b1ems.at the present are distri~ution. Although we have not heard from Mr.
H1klta Slnce May 17, lt would be nlce for a site (such as Southern Ca1\ to did
in its distribution in North America. It was Susan Stallard's letter (see OPEN
FORUM) ~hlCh stated a desire to see a version with smaller core requirements than
the Manltoba Pascal compiler.

February 21, 1976

Mr. A. B. Mickel
University of Minnesota
Computer Center
227 Experimental Eng. Bldg.
Minneapolis, Mi. 55455
U.S.A.

Dear Mr. Mickel;

This is a short notice on our recent implementation of PASCALbased on
"trunk" compiler. Dr. H. H. Naegel i told us to send it to you for the
PASCALNewsletter. (Please See an enclosed copy of his letter.)

An extended version of Standard PASCALnamed PASCAL8000 was designed,
and its compiler was implemented On a Japanese computer HITAC 8800/8700
at the Computer Center of the University of Tokyo. This computer is a
multi-processor system of 4 CPUwith 4 megabytes main memory, and it hJS
a quite similar machine instruction set to that of the IBM360 and 370
series computers.

Our language extensions are concerned with constant definitions for
structured types, variable initia1izations, new control structures named
"fora11" and "loop" statements, and "procedure skeletons" for proced~re
and function parameters proposed by Lecarme-Desjardins.

The implementation was done by bootstrapping using the PASCAL-P interpretive
compiler developed by U. Ammann. Our new compiler is based on H. H.
Naegeli's "trunk" compiler. This is a source program of a PASCAL compiler
written itself in PASCAL, inwhich m~chine dependent parts (code generation,
addressing, etc.) are marked and strlctly separated from other machine
independent parts, and detailed comments are provided which indicate the
data or algorithms to be described to the final form by an act~a1
implementor. The version we used was still at developmentJ1 stage,
though almost completed.



About 1200 lines of the source program have been rewritten to the final
form for our HITAC 8800/8700 out of total 5260 lines, and about 400
lines have been newly added for our own language features. This amount
of rewriting is considered to be fairly small compared with other works
of bootstrapping appeared in the literatures, and one of the values of
the trunk compiler of course lies in this point. We felt difficulty
during the rewriting process mainly in the expression evaluation scheme.
For the other parts, the cOding was rather simple and straightforward,
though not trivial.

For the details of the language definition of PASCAL 8000 and its
implementation based on the trunk, the following two technical reports
will be available from our department in March.

T. Hikita, K. Ishihata, PASCAL 8000 Reference Manual.
K. Ishihata, T. Hikita, Bootstrapping PASCAL Using a Trunk.

UNIVERSITY OF MINNESOTA' University Computer Center
, TWmCITIES 227 ExperimentalEn~i:leeringBuilding

Minuaapuhs, Mrnne30ta 55455

Narch 31, 1976

T. Hikita, K. Ishihata
Department of Information Science
Faculty of Science
University of Tokyo
Tokyo 113 Japan

Sincerely,

;7p...~

Prof. Teruo Hikita

Information Science Laboratories
Faculty of Science
University of Tokyo
2-11-16 Yayoi, Bunkyo-Ku
Tokyo, 113 JAPAN

Dear Prof. Teruo,

Teruo Hi k ita

Thanks to both you and your colleague, Nr. Ishihata for coming forward
with the Hitac 8800 implementation information for PASCAL. I recently

received both your March 24 letter and the copies of the Technical
Reports.

Dear Mr. A. B. Mickel, March 24, 1976

I hope that you will be willing to join the PASCAL User's Croup.
sorry in fact to be so late in answering you, but this was due to
in setting up P.U.C. and in transferring the editorship duties of
Newsletter.

I'm
delays
the

I assureyou thatthe new PASCAL Newsletter shall publicize the Hitac
8800 version properly. In this regard, are you willing to distribute
the system formally and will you accept bug reports?Kiyoshi Ishihata

I have sent to you under separate cover the following two technical
reports on our recent implementation of PASCAL,which I mentioned in my
recent short notice for the PASCAL Newsletter:

"PASCAL 8000 Reference Manual"
"Bootstrapping PASCAL Usinga Trunk"

They have been prepared rather hurriedly, and there do remain several
typographical errors. But we believe our implementation details would
be clear from the$e reports.

Thank you very much.

Sincerely,

O~,t~~13 J1~/if
Andrew B. Nickel

ABM/kp

Enclosures

Sincerely Yours,

;2-~~->~~
Teruo Hikita



INFORMATION SCIENCE LABORATORIES UNIVERSITY OF MINNESOTA
n~IN CITIES

University Computer C~:'I~er

227 E)(perimentJI Enc;ne~rjng Building
Minneapolis. Minnesota 55455FACUl.TY OF SCIENCE, UNIVERS<TY OF TOKYO

2-1 t-16 YAYOI. BUNKYO-KU TOKYO, 113 JAPAN

April 29. t?76

r;.~ar Ter\l~.

April 16. 1976 '111411:<"fo!" joining M! We now h..ve over too me;ooers an:l I'm loa;'.lng

forward to the first newsl~tter.
Prof. Andy Micke 1
University Computer Center: 227 Exp Engr
University of Minnesota
Minneapolis, MN55455
U.S.A.

Your ~oorl ne"s about willincrness to distri1Jute :rour cOE:lpiler is very

itnportani:. I thin.!{. As you 1'12.)'know there are at leas t 6 Bj., 360/370 iascal

complle>:,s b"t they all see!'! very uns..ti~fa<:tory. I !mo" of 3 which
"NDear Prof. Micke1.

Thank you for your March 31 letter with information on the new Pascal
User's Group. I am glad to hear it, and of course; would like to join
it. I enclosed a required coupon and a check in thlS letter.

As for the distribution of our Hitac 8800 version Pascal, we are ready
to distribute the system formally and accept bug re~orts. Actua~ly we
have just completed its transportation to another Hltac, 8000 serles
computer, Although the Hitac 8800 is a Japanese computer rather locally
used in the world. its machine instruction set is almost com~atible to.
the IBM360 and 370 series computers, and we may plan the sllght modifl-
cation of the system (mainly its interface with the operating system) to
cope with the IBMsystems.

I appreciate your kind suggestion and information. I am looking forward
to the publication of the new Pascal Newsletter in September.

Thank you very much.

st..a.ndard., 2 take 180:, B;rtes and '1re nultl-lns5 an<i thz other is noo rear.;'

yet. (:;U;~f Stony Broo:t. U of EanHoo and New!':ex1co Tech). Also 1''10 bC'Rn

receiving Many roquests fOT! ID:.i 360 versions by/g~~t>zrs of the U'ier's Group,

It is my opinio~ thatyour complIer, b~1n~ of hi~h quality could be ~

answer an~ to ease the dlstribution natter in this country, it ~iGht be wise

to find a friendly inst'lllation who could in turn pass it on to others.

The most detailed request has CO~9 from: M~. Su~an L. St'lllard
Acad3~ic Servic0s
University Computing Ceni:.er
Urli versi ty of Sou thern C>-1lfornb
Los An$~le5, CA 900J7

Haybe you could send her your Tech Reports to!';ether with the info>:,,,,,, +.ion~_
,

cere1Y'
,

/~~
Teruo Hi kita

a'.Jout your intAntion to !l:1kin:{ an rs:':-col~P'l-tibl" '1"'1',510;1.

Enclosures

TH/mk .

(rJrn
u
cr:
ti'rrc
:::c:'



Matmult 5.18 sec. 93.87 79.93 6.91 1.36
(n-lOO)

Sort 7.98 121.54 119.94 13.86 3.46
(n-2000)

Count 70.76 56.71

Partition 0.59 3.01 2.81 0.77 0.50
(n-30)

8.1. Performance of the compiler

.'
.

'-'-' ~

~--_._--_.._...-

DEPARTMENT OF INFORMATION SCIENCE

--,._---
In the reference [15] is given several experimental data on the

FACULTY OF SCIENCE. UNIVERSITY OF TOKYO

2-11-16 VAYOI. 8UNKYO-KU TOKYO, 113 JAPAN
performance of the PASCAL compiler for CDC 6000. The execution times

May 17, 1976

Andy Mickel
University Computer Center: 227 E~p Engr
University of Minnesota
Minneapolis, MN 55455
U.S.A.

on the HITAC 8800/8700 for the same four test programs written in PASCftL

and FORTRAN are shown in the following table. The result is that the

PASCAL program runs faster than the corresponding FORTRAN program compiled

without optimization, which shows that PASCAL can actually be implemented

efficiently. But it is slower than the FORTRAN program compiled by a

Dear Andy,

Thank you for your April 29 letter, and I am sorry for writin9 you a bit
late.

We have received some other inquiries besides yours on the possibility
of distributing our Pascal system, and we are just to begin the modification
of the system. The only difficulty is the difference between the operating
systems of our Hitac 8800/8700 and IBM 360/370 line computers. It will
take at least one month to finally prepare a distribution tape.

By the way, I should note that I am not so optimistic on the transportation
of our system. One reason is that our compiler does not generate a load
module of IBM systems, but rather it generates absolute (not relocatab1e)
code. Secondly, I am afraid whether we can easily find a friendly
institution who handles the distribution.

Anyway, I will be writing to you again at the completion of the work
above. We would like to consider at that time on the possibility of
distributing our system in the U.S.

Thank you.

S;~
TeruoHikita
Research Associate

full-optimizing compiler by factor of 2-4 in case of small non-recursive

programs. For the recursive programs such as "Partition", PASCAL programs

run as fast as those of FORTRAN, probably because of the overhead of

moving the data to and from the hand-coded stack in FORTRAN programs,

compared with that of the automatic stack allocation of variables in PASCAL.

PASCAL 8000 PASCAL-P(R+) PASCAL-P(R-) FORTRAN(0) FORTRAN(2)

TH/yk

PASCAL 8000

PASCAL-P(R+)

PASCAL-P (R-)

FORTRAN (0)

FORTRAN (2)

without runtime error checking

with runtime error checking

without runtime error checkin~

without optimization (Hitachi OS7 FORTRAN OPT=O)

with nptimization (Hitachi 057 FORTRAN OPT=2)

8.2. Statistical data of the compiler

The size of the corrent version of the compiler is about 110 kIlo-

bytes, in which machine instroctions occupy 89.8% and constants 10.2%.
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227 Experimental Engineering Building
Minneapolis, Minnesota 55455

15 July 1976

THE UNIVERSITY OF MANITOBA

April 5, 1976 DEPARTMENT OF COMPUTER SCIENCE WINNIPEG, CANADA R3T 2N2

Prof. J. M. Wells
DepaTtment of Computer Science

University of Manitoba

Winn ipeg, Manitoba
CANADA

Ph. (204)474-8466

Dear Prof. Wells,

We understand you have a PASCAL compiler for the IBM 360/370 series
mach1nes. Because this is an important implementation to publicize
in the PASCAL User's Group Newsletter, I'm now writing to find out
deta~led information.

Mr. Andy Mickel
Pascal User's Group
University Computer Center
227 Exp. Engr.
University of Minnesota
Minneapolis, Minnesota
U.S.A. 55455There are at least 6 IBM 360 implementations I know of. Three seem

to have been based on the revised version of the language and are
comp~lers: yours, and the ones from PASCAL Compiler Project, Dept.
of Computer Science,SUNYat Stony Brook, Stony Brook, NY 11794and
Prof. Thomas S.Nartker, Dept. of Computer Science, NewMexico Tech,
Socorro, NM 87801. Were you aware of the existence of the other
implementations and if so, how good are they compared with your system?

Dear Kr. Hickel:

Are you willing to distribute your system to other aites for a nominal
haQd~ing charge, provide documentation, and accept bug reports?

I am answering your letter of April 5, 1976 to Professor James Wells.

I have been preparing a new release of the Manitoba PASCAL Compiler

and therefore waited until this was complete so that I could send you

the latest information.

I really look forward to hearing from you. Enclosed is some PASCAL
User's Group information

A restricted release was made in December, 1975 to ten test sites.

Work on the Compiler has continued and a new release is now generally

available under the conditions set out in the enclosed description.

Sincerely,

OJ.
Andrew tickel

The reports "MAIIIT08APASCAL USER GUIDE" and "MANITOBA PASCAL CODE
GEtIERATION" are included on the distribution tape in upper and lower
case with printer control characters so that copies can be run off

locally.

Enclosure

I wrote to Professor Nartker at New Mexico Tech. concerning their
compiler. It seems that they are debugging statements and expressions
and hope to have the compiler running by the New Year.

I ordered the SUNY compiler for comparison with ours. In the areas of
cost, ease of installation, compile speed, compile~time error messages,
formatting capability, distributed documentation, standard scalar types,
and compatibilitywithOS conventions,I thinkthe ManitobaPASCAL
Compiler is superior.

ABM/kp

cont'd 2
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Mr. Andy Mickel - 2 - 15 July 1976

To date, thirteen copies of the Manitoba PASCAL Compiler have been
distributed to sites in Canada, the United States, and Europe.

There has not been a Pascal Newsletter since the announcement of the

initial release was sent to George Richmond, and the Compiler has
therefore received very little advertising.

Although the Compiler is released on an "as is" basis, a complimentary

copy is being sent to the initial test sites which answered a questionaire,
and is being offered to the other sites.

Intensive local testing led to the discovery of several problems in the
initial release, but only one "bug" was reported by one of the test sites

in six months of use.

I hope the enclosed information reaches you in time for inclusion in the

September Newsletter. I would appreciate it if you would acknowledge

receipt of this information.

Thank you for your interest.

Sincerely,

W. Bruce Foulkes

WBF:emr

I
I
i

I
I :

~m i UNIVERSITY OF MINNESOTA. UniversilyComputerCenter

~ a.j I "TWINCITIES I 227 Experimental Engineering Building

t ~

Minneapolis, Minnesota 55455

I I
(612) 373-4360

July 26, 1976

Dear Bruce,

You da1't. know hOll auch I appreci&t.e your waiting t.osend such complete
1n:f'ormat1on on )'our Pa.scal campiler. '1banks very much! Rest assured that
we II1ll devot.e Stace in the Newsletter t.o 1 t. Thank you vary IllUch a.150 for
jo1n1Dg the Usc'. Group. Ve now have 291 lIembers.

UntU 7atzr letter and enclosures &rrlved there was IllUcb mr-stery in I1IY
II1Dd about. IBM '360/'370 l'Iaacal lIIpleJIelltatlons when 1t CaJne to reconun&nding
one to aQl\8body. '1b1a is bacawse I knew little about yours, all I had
raeelwd was a campla1llt troll Southern Cal tlut 160X byteswas teo large.

The SU1IYSt.OIly Brook coapller did not lIIpresa lie 111 that 1) It was written.
In XPL, 2) It. was 1&rge and slow, and '3) Several people now have reported
blip to _ and 11&" that it II1ll becoae WlSUpported 111 a fe" months. I
r8C8bed. .. 14 page ;faded urea: ot their docwaentatlcm.

I recelved a phaae caU trail lew JIa:1co Tech Md. :round cut aboot their
project.

What. _y 1IItereat )'ou, is t./at a nry h1sb quality cOll1'1ler lII,PleJtenting
aU the aapeeu Of lltancl&rd Paacal tar an Hitachi 8800 (AAdahl 4'70/IEK 370)
baa baeD. written in. JaJ.lU1. It is on1Jr bee. t out 111 et:f1clency by the Fortran
coapiler at. Nl optlmizatlO11. It is written in PAscal, and takes 1l0Kbyte...
Th.,. haft ~ed two Dice technlcal reports which you 11I&7nnt te write
tar. Paacal 8000 R.tln"ence Kamal Verslon 1.0

lIootatrappillg l'Iaacal Using a '1:runk

The people are I Tertla!Wd ta ad I1yosh1 Iah1l1a ta
Department of In:forma tlcm Selenee
Un! V8rsl ty Of Tckyo
2-11-16 Yayol, Bunk;ro-Ku
Tok;yo, 11'3 J.U'AJl

The1rcUr1-ellt 'work is adapting the coapller to run on standard IBM '370
operating systems.

What alarms 11I8, IIOWt.h&t 111 the l&st few months I've learned about ~Y"
other Fascal implementatlons,.!s t.h&t one of the design goalsof PascalIs
beingsubverted I zwliJ,y t.h&t of being a vehlcle of portable soft-<lare. Taking
standard Pascal, only rascal 6000 (for ere) and 'this Hitachi 8000 compiler
11111 ac::ept stan<b.rd prograu. The PDP 11, me 10, your IBM 370, and etc.,
are restricted. 111 a smallllUlDber of fundamental areas. It wouldn't rntter !f'
the details were esoteric. But let's look at youn far e>:al!!Flel. so.e standard. identifiers are reserved IIO~. I8cked structures are not allowed (the symbol 'tncked could 'be ignored). no ~ declaration, no GETand RJT, com:nents are /* */ instead of'

(* *), no character subranges, no square brackets [and]
1Iha.t's the deal?

Well, I'm just po1lltingsome things cut and don't want to sound too
negative. Thanks a.ga1n for your service in

sen5:.~::i;~{2utfr-



FACKICIl nrrny" nlld records are not supporte'!.
}IANITOBA PASCAL CO'n'ILER

Onlv the sI",ple forr.1s of procedure" NF.\-I .,nd TnSPOSF. are allo\ll!J.
Tap,fleld v"Iues mU>lt not be specified. No garba;;e collection is
performed.A PASCAL Compiler for

the Department of Computer
Compiler \las written by W.
Professor James M. ~lel1s.

IBM 360/370computershas been developedby
Science at the University of Imnitoba. The
Bruce Foulkes under the supervision of Global lahels are not implemented.

Subranges of characters are not allo\led.
rhe Compiler is one-pass and uses a top-dol'" parsing strategy. A

generated assemblerparseris producedby the translator writingsyster.1
SY~TICS. All semantic routines are written in PL360 and system interfaces

are written in Assembler.

There are t\lOmain limitations imposed by the Compiler. The m;;!xi"umnest
allowed for procedure and function declarations is 5, and all program
segments are restricted to 4K bytes of code.

The Compiler is not a rewrite, modification, or bootstrap of any
previousPASCALcompiler. The Co~iler uses soce routines provided by
the SYNTICS system and borrows some ideas and code from theALGOLW
compiler for code generation, built-in functions, and I/O.

Seven standard scalar types are provided: SHORT INTEGER, INTEGER,
REAL, LONG REAL, BOOLEAN, CHAR, and STRING.

BuUt-in functions include: ADS, SQRT, EXP, LN, LOG, SIN, COS, ARCTAiI,
SQR, SUCC, PREn, ODD, ROUt;JJ, TRU~C, O:U>, CIL't, CAI:n, CPUTT.!!E, !A!W, ro~, XO:(,

SLA, S~~, SLL, and SRL.The distributed version of the Compiler requires approximately
180K bytes of memory. thIs size is variable, but the minimum size for
compiling a meaningful program is approximately l60K bytes. The source for the COt.pilerinitialization routine is provided. This

routine sets the size limits for all comnile-tir.1etables, and also sets
defaults for compiler flags (such as whether run-time checking code is to
be produced). This should allow the Compiler to be tailored to suit the
needs of any installation.

The design strategy has resulted in a very fast compile speed,
averaging more than 200 lines of source per second on an I~ 370/158.

Considerable effort has been spent on localized optimizations in
areas such as array subscripting, record field accessing, and boolean
expression evaluation, with the aim of producing a compiler suitable for
the compilation of application programs.

An initial release of the 'lanttoba rASCAL Version 1 Compiler Has made
in Dece",ber 1975 to approxinately ten sites. Hork on the Com;>!ler has
continued and a new release is now generally available. The Compiler has
undergone considerable usage ~nd has proven to be quite reliable.

Extensive compile-time checking is performed and approximately 130
different error and warning messages are provided. A distribution fee of $50.00 (payable to the "Depart!!lentof CO"lputer

Science) University of Manitoba"} is required to cover our distribution.

costs, including a 600-foot 9-track distribution tape. An order must be
accompanied by a signed "SOFT!'IA!tE P.ELEASE AGI:.EE'.:E~rr".

The production of run-time checking code for array subscripts,
subrange assignments, values returned by PI:.EDand SUCC, etc., can be turned

'on or off on a line-by-line basis. There are approxiwately 40 run-time
error messages. Each error diagnostic consists of an error message. the
location in the current segment, the invalid value if ap~ropriate, and a
traceback of all segments invoked.

The present distribution tape contains the six files describp.d belo,,,

1. A description of the tape contents, including sample JCL for installIng

the Comp ller.

2. A lo~c.J nodule librAry cont:tlnlng the Co:nl'tler. a one-step Monito:" ond
run-time llbrary routine'"

3. The IIO-pa!:e Manual "I1A'HT05.\ PASCAL USEIt C:U1PE" in upper alld lUller c..se

charnctcrst whicl\ describes features and restrictions of tllisiaplcn'Pnt~tioll.

The Compiler produces OS-cor.1patible object modules and uses standard
IB~ linkage and parameter lists in calls of external routines. This
allows ",any existin~ library routines, "uch as CALCO~\P.plot routines, etc.,
to be called from a PASCAL prog,am.

Co",piler supports a subset of t"e languaze described by
Jens~n and Nickl~u~ Hirth in IIrASCAl User lfanual and Ueport".
differences are listed below.

The
Y:1thleen
lhe

"a
io,

Only the standard input and output files SYSIN and SYSPRHIT "re
supported. All I/O is done through the use of REAP, RE!\nLN, HRITE,

W!\ITEL:1, EOLN, and EOr.. The I/O is not exactly standard; in
particular, formatting is n1$0 nl1o\leu on in~ut.

5.

6.

gaM~le PASCAL pro~rams.

18'1 360 A.seubIer source for the Compil"r in.it:L,llzation routinu.

The 80--I',,:;e manua 1 "/!ANI1'O!:A PASC.~L CODE GENE'tATIO:1" in upper .,nd lo"er

crise characters, \-1hich dp.~crlbes the run..time OrC:lni1.ation ~Tld
dcrnonstratc:1 the code r,(mf!rntcd for r.1OSt cnnstructs in the l:an;;ungc.

The pro?,r"mheader is not required. SYSIIIand gYSPRIN'rMU!it 1tlt<..ys
be provided.
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IIllWfI'!;(;. !IANI'fOnA, CANAnA

RTf 2112

2. ..

The undersiened,representinr, the educ~tional institution or company
identified below, accepts the software nalned above and ar.rees to the followinr.
conditions regarding its use and/or distribution. The University ~f Manitoba
DepartMent of COMputer Science in turn, grants to the below-nam~d a non-exclusive
and non-transferable license to use the above named software subject to the
following conditions.

This distribution does not entitlethe Licensee to future releases
of any of the above-named sof~'are.

SOFTIIARE Rl:LEASE ACRE~;!!ENT

5. The License shall be non-e>:elusive an,1 the Univer~Hy of ~lanl toO;\
Department of Computer Science sh.all have the right to rX.1nt ;my
further and additional licenses or to make such other use of the
codinr. as it shall desire.

Manitoba PASCAL Compiler, Version 1

6. Tho above n&~ed software is released on a no-fee basis/as per
attached schedule.

7. The above named software is released in binary form. The distri-
bution diu..is menetic tape, the format of which is Jescribed
in the docuMentation.

1. Sofware is distributee\to educational institutions and companies
only; not to individuals. The educational institute or com~any

named belou np;re'es to maintain control of the released softtolare.
and not to redistribute it to any other individual, institution,
or company without the e~~ress written permission of the University
of lbnitoba Department of Computer Science.

(please print)

lIaMe:

2. All credits in listin1\sand/or documentation whether names of
individuals or organizations, will be retained in place by the

receiving orr,anizationunless written release from this re-
sponsibility is obtained in IJritin?, from the University of
lIanitoba Department of Conputer Science. The Licensee shall tal<e
all reasonable precautions to m,1intainthe confidentiality of the
coding; at least equivalent to those employed by the Licensee
with protection of its Olm confidential informatio".

Title:

Orr,anization:

Address:

3. All softuare is released on an "as is" basis, and no warranty as
to performance or effect on hardware or other software is e>:pressed
or im!,l:!.ed. The University of lIanitoba Departr:ent of Computer
Science accepts no liability of any kind in relea5inr. the above-nar.ted
softHarc.

Authorized Signature:

4. In releasinl; the above-named software, the University of lIanitobl\
DepartMent of Computer Science accepts no responsibility for
installation, maintenance or functioning of that softvare except
thpt refunds HIll be made if requested \lithln 90 days, and

accom~:1nicd by return of .:111 soft\V'a.-r~ m.:lterial~ rmu
(t stntcM~nt

th.1t no c()pi(,~:; h<lve been m':1l1c or rotalned. Responues to rct\aonnblc
r(~q1.le!1 ts concerning th(~ f}Love-nam~d GO~tt...nJ:o will be 111"de by mall

or telephorw.
for the Unlvcrsity of 11an.itoha I1cpart",cnt or Computer ScIence

2... .



Pl~:1S'2 sentiII distr:~bullon tape containin~ tlHl ~!.:'tnitolH\ rA~;Ci.I. CO!1;d.l~r, V('n:jln~ 1.
I hove rea,! amI nr,,,,,e to the conditions set out in

th" SOJ''I'\IAllli P.Jo:LEASE M~!(Im';;':.;T.

DATE_,_

:~lJUCAlIC:UJ I~m'£I'.lUTIO~J

(::GT':: A "i0"eo copy of the SOFTIIARERELEASE AGP..EEI1ENTmust accompany this request.)

CO:'\iluter Sys telJ on 't;tlich the PASCAL Compiler is to run:

Nanufacturcr Hodel Total Henory

ileLory avnilaLle for PASCAL Cordpiler

Operat::inr. Syste", ,dth release nU!l\ber (if any)

'l'npc Dcnsities availal,le

for ,hat 1)urj1Qse do you intend usin:; the cOJ:lpilcr?

!~!c:t other PA:;CAL Conpilcrs or Interpreters

(a) do you have on your syste:;,?

(b) !lave you used?

110 not !;"n,l n tape; tapes will te fJl\pplieJ out of the clistrihution fec ($50, pllyaLle
to:Vcpart:1~}Cnt of rOL1putcr Science, Uldvcr:-dty or :'Ianitoo;\).

..";.10 onu '"ldr<.::", for di"tribution of the 1",~CAL Con,>ilcr:

rASCAL Distribution H"n~~cr,
D~rH\rt;1I(~nt of COl1rutcr Sc,~cnce,
Univcr:;.ity o[ !i.:ndtob.1.,
~'I~!iHr~/:, tI;'\nltoh.:'l,

C"-.I0.:1<1a it3T /.l!2.

The SUNY Stony Brook Pascal compiler is to its credit. very standard. However
it is implemented in XPL and is very large (l80K bytes). Our request for more
information was answered with a 14 page (unfortunately badly faded photocopy)
description but with no letter explaining details. An order form was sent and
it is reproduced below. Page 7 of the documentation states that it will run
under OS/MVT. OS/MFT, and VS/2. It comeswith a resident monitor written in BAL.

Two independent parties have reported the unreliability of the compiler. See
Steve Bp.llovin's letter in the OPEN FORUM (18 June 1976). Another site phoned
in their complaints.

11111Stony Brook PASCAl.!360 compiler is being .."d.. frc'lly
available, and there are no restrictiona upon its u£e. R~d1atrlbutl~Po
is alan exprea¥1y pe~tted but no fce is to be chargcdfor redistribution
of alL or any pert of t~e 80ftv&r& or documantation furnished by ~s.

We must impo.. a chargeof V.S. $175.00 to defLsy our costa of
distribution tap"; docUlllAntation, 1ntenance through March, 1977, "Pod
di.tribnt~ of maintenance update.. This charge is nut a U8~ fea, nor ia
any charge beingmade fordevelopmentof tha compiler.

Tboi d18tributiou tape includ.s 19 filescontaining 80urce code
snd object cod. for the coapllar, an ~ecution monitor thet provide3 nn
interface to05/360, s~ utiLity programa th.tvillbeneededfor~3~nt~Dfln~e,
and sufficient documentationto iD8tallthe 8ystem.

The initial distribution vill be followed by one copy of the
vrittan documentoLtion of the compiler, &Dd hy periodic lUi"teDJincc updstes
ill the fom of card deob or m1niraels of 9-trac1l. t";.a. Ma1nt"1l3\1Ce is not
8ubject to any warranty, either explicit or implie.d,bayond the GSHurlUlCC
that tbe. ueer vill recei.. any update. thatve aenerat.e Lhrough ~~rch, 1977.

Professor R.B. KiGburtz.- - - - - - - - - - - - - - - - - - - - - - - .----.
OIWER POIII{

to: PASCA Camptier Proje,ct
Departllaut of COllput81: Sd.enc:8
Str.CYat Scony Brook.
Stony Brook, N.Y. 11794

Pl Bend. copy of the PASCAL!360 distribution tape,
and put lAY ~ 00 the diatribut1o'l list to receiva fl.:-~th..r
d~t.u.1oa an4 updataa. I sgr that y,'u \1;.::.1 rc£&l.;.,

~t of $11).00 fr_ ~. or 1J.y i!Uititut:'.OQ.

RECOR&1MFJ1rJ:DDU1!:

aog.-bpi! 1.500 b,1 (Cireta o...e)

ijill1~ Addr if 8.parate;

..-
'

~._---
0- ._ __...._____

.....-....-.---

-- ,....--
---.-----



1m''!1130 (no known implementations)

ICL 1900 (an implem~ntation exists)

2970 (an implementation is planned)

INTEL 8080 (we n~ed more implementation information)

INTERDATA 7/16 (an implementation is underway)

70 (no knownimplementations)

MICRODATA 800 (no known implementations)

MITSUBISHI MELCOM 7700 (an implementation exists)

MOTOROLA 6800 (we need more implementation information)

NCR CENTURY 100, 200, 300 (no known implementations)

PHILIPS p-1400 (a non-standard implementation exists)

SEL 8600 (an implementation exists)

SIEMENS 150 (an implementation exists)

TELEFUNKEN TR-440 (an implementation exists)

TEXAS INSTRUMENTS TI-ASC (no known implementations)

TI-98DA (implementations exist)

U~IVAC 1100 SERIES

Three implementations have been under development. One, by J. Steensgaard-Madsen
Datalogisk Institut. Sigurdsgade 41, DK-220DCopenhagen, Denmark is described in
Newsletter #4. There is no distribution information available. Another project
is still underway (not complete) by Charles Fischer and Richard LeBlanc at
MACC, University of Wisconsin, Madison. WI 53706, (608) 262-7870. Its first release
is not expected for a few months yet.

Esp~cially for persons in North America, most encouraging is the news from
Mike S. Ball at the Naval Undersea Center in San Diego. On July 16, 1976, he
announced that a fully standard Pascal compiler generating r~locatable code which
can be linked to subprograms written in assembler or FORTRAN.The compiler runs

under the EXEC-8 operating system and can be used in Demand mode. I\nother fcature
is that "Brinch Hansen style Sequential Pascal" programs are accepted onder one
compiler option. No performance or resource requirement data is availJble.

To obtain a copy of the s.Ystem, write to Michael S. Ball, Code 2522, Naval
Undersea Center, San Diego, CA92132. (714) 225-2365, r~questing a copy as a meleber
of USE (*The Univac Users organization*). Include a tape, and if there are any
limitations on the format please note them.

This compiler was developed from Pascal-P2, and is documented in a 29 page
machine retrievable document entitled: "Pascal HOD". The document is in the form
of a supplement to the book Pascal User Manual and Report. Actually the detJils
explained in "Pascal 1100" indicate that this implementation is a powerful tool
for writing all kinds of software. especially that for writing new EXEC-8comanos.

Manyof the extensions available in the CDC6000 implementation are present
so that portability between these two versions is b~tter than just Standard Pascal.

T~e compiler a7cepts the full ASCII character set (strings are packed 4 per
36 blt word - g blts per character). Sets have 4 word representations al10wi rig
the convenience of defining a set of char.

Minor restrictions from Standar~Pascal are as follows: the symbols: entry
processor, and univ are reserved; Sets have at most 144 elements; standard---~~
procedures and functions cannot be used a actual parameters to other procedures
add functions; it is not possible to construct a file of files.

We are looking forward to IlDre information on Univac 1100 implementations
especially performance data. '

XEROX SIGMA 6 (no implementation information)

SIGMA 7 (implementations exist)

SIGMA 9 (no known implementations)



PASCAL USER'S GROUP ALL PURPOSE COUPON

USER'S ******************

GROUP

,
Clip, photocopy, or reproduce, etc. and mail to: Pascal User's Group

c/o Andy Mi ckel
University Computer Center
227 Exp Engr
University of Minnesota
Minneapolis, MN 55455

(phone: (612) 376-7290)

/ / Please renew my membership in
the PASCAL USER'S GROUP for the next

Academicenter me as a member of current
Year ending June 30. I understand that I shall receive all 4 issues of
P~cat N0W~iett~ for the year. Enclosed please find $4.00.

/ / Please send a copy of Paocal N0W~iett~ Number
$1.00 for each.

Enclosed please find

/ / My new address is printed below. Please use it from now on. I'll enclose an
old mailing label if I can find one.

~ / / You messed up my address. See below.

/ / Enclosed are some bugs I would like to report to the maintainer of the
version of Pascal. Please forward it to the

appropriate person so that something can be done about it.

/ / Enclosed please find a contribution (such as what we are doing with Pascal
at our computer installation), idea, article, or opinion which I wish to
submit for publication in the next issue of P~cal N0W~iett~.

/ / None of the above.

Other comments: From: name

address

phone

date

(*Your phone number helps facilitate communication with other PUGmembers.*)


