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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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"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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