* PASCAL USER’S GROUP
- USER'S

AR TR L

It ok I ok Fh ok M ok H & I ok I % Tk ok e ok Jh & R

GROUP

33
33

34
35

36
42

45

48

64
64
65
70

91

—t s
MHOWOUY — ©

PascaL NEwSLETTER

NUMBER 6

_ COMMUNICATIONS ABOUT THE PROGRAMMING LANGUAGE PASCAL BY PASCALERS

NOVEMBER, 1976
TABLE 0oF CONTENTS

POLICY
EDITOR's CONTRIBUTION

HERE AND THERE WITH PASCAL
News
Conferences
Books
Errata
Back Issues
Membership Roster

ARTICLES

"Indexed Files"
- S. Knudsen

“"The Need for Hierarchy and Structure in
Language Management"
- G. Michael Schneider

“On the Suitability of a Pascal Compiler in
an Undergraduate Teaching Environmant
- A. M. Addyman

"Pascal Potpourri"
- Richard J. Cichellj

“The Case for Extending Pascal's I/0"
- Michael Patrick Hagerty

“General Thougnts on Pascal Arising out of
Correspondence Between Southampton and Tasmania"
- Arthur Sale

OPEN FORUM FOR MEMBERS

IMPLEMENTATION MOTES
Checklist
Portable Pascals
Compilers and Software Tools

ALL PURPOSE COUPON

* P ok I & Tt % T ok T ok - % I %k Tk & T % T

%* I

* I ok Ik

e



‘POLICY --  PASCAL USER)S GROUP anp PASCAL NEWSLETTER

POL!CY

~ USER'S GROUP POLICIES

Purposes - are to promote the use of .the programm1ng Ianguage Pascal as well as the
ideas behind Pascal. Pascal is a practical language with a small, systematic
and general purpose structure being used for:

. * teaching programming concepts

developing reliable "production" software
implementing software efficiently on today 3 machwnes
writing portable software .

% * *

is open to anyone:_particu]arly the Pascal user, teacher, maintainer,
implementor, distributor, or just plain fan. Institutional memberships,
especially libraries, are encouraged. Membership is per academic year ending
June 30. Anyone joining for a particular year will receive all 4 quarterly
issues of Pascal Nawslcitzt for that year. (In other words, back issues are
sent automatically.) First time members receive a receipt for membership;
renewers do not to save PUG postage.

Cost of membership per academic year is %4 and may be sent to:

Pascal User's Group/ %Andy Mickel/Unjversity Computer Center/ University of
" Minnesota/Minneapolis, MN 55455 USA/ phone: (612) 376-7290

In the United Kingdom, send %2.50 to:

Pascal Users' Group/ “Judy Mullins/Mathematics Department/The University/

SOUTHAMPTON/SQ9 5NH/United Kingdom/ {telephone 0703-559122 x2337)

NEWSLETTER POLICIES

The Pascal Naesletter the official but informal publication of the User's Group. It
is produced gquarterly (usua]]y Sepuember, November, February, and May). A
complete membership list is printed in thes Novenber jssue. Single back
issues are available for $§1 each. OQut of print: #s 1,2,3
#4 available from George Richmond/Computing Center/U of Colorado/Boulder/80309

. The contribution by PUG members of ideas, queries, articles, letters, and opinions for
the Newsfeften is important. Articles and notices concern: Pascal
philosophy, the use of Pascal 2s a teaching tool, uses of Pascal at different
computer installations, portable (appnuc»t ons) program exchange, how to
promote Pascal usage, and important events {meetings, publications, etc.

Implementation information for the programming language Pascal on different computer
systems is provided in the Newsletfen out of the necessity to spread the use
of Pascal. This includes contacts for maintainers, documentcrs, and
distributors of a given implementation as well as where to send bug reports.
Both qualitative and quantitative descriptions for a given implementation are
publicized. Proposed extensions to Standard Pascal for users of a given
implementation are aired. Announcements are rade of the availability of new
program writing tools for a Pascal environment.

17€S and membership Tists.
* %

Editor's notes are in Pascal style comment

—

Miscellaneous features include biblicgraphies, questicona
s {

WRITTEN INEORMATION FOR THE Newsdletter [S§ EASIER TO PRINT If vyOu TYPE
ALL MATERIAL 1% OR DOUBLE SPACED SO THAT IT IS IN "CAMERA-READY" AND

“PHOTO-REDUCIBLE” FORM FOR THE PRINTER. REMEMRER, ALL LETTERS TO US WILL
BE PRINTED IN THE Newsletfer UNLESS THEY CONTAIN A REQUEST TO THE CON;?AQY
AN OVERRIDING GUIDE SEEN IN AN oLw HAD MAra7lnt APPLIES! "nlt tn

N . e
JATS, e prat !N - Indy Micke?, egitor, JoRW P. Strait, asscciate editor.




m UNIVERSITY OF MINNESOTA |university Computer Center

TWIN CITIES 227 Experimental Engineering Building
Minneapolis, Minnesota 55455

(612) 376-7290

PART 1 - Standards
Wow! It took only one issue of PUG's Pascal Newsletter to bring on an avalanche
of “Where do we go from here?”s! It was first put clearly in print with a short note
in PUGN #3 by George Poonen who noted that various implementations had diverged and
that a standard was necessary. Now we have: Tony Addyman, Frank Brewster, Charles
Hedrick, and Willett Kempton (see News in HERE AND THERE); Mike Schneider, Rich
Cichelld, and Arthur Sale (see ARTICLES); and Steve Young, Tony Addyman (again),
Duke Haiduk, Judy Mullins, Arthur Sale (again), and Tim Bonham (see OPEN FORUM) all
discussing the topic of standards. The concern, I believe, is out of our desire to
~see Pascal succeed. We are in a computing environment which is not altogether
friendly to Pascal. We want to be able to respectably use Pascal in the future.
: I have been very confused on the subject of Pascal standards in the past. Mike
Schnetder and Rich Cichelli have (1 think) straightened me out. You see, I thought
_we already had a Standard Pascal, with the Revigsed Report and the Axiomatic
'befinition. These two concise and elegant {although not perfect - but yet what do you
__want?) documents were produced by Niklaus Wirth and his associates and Coworkers.
And I believe that Pascal has merit because it was produced by & single man of the
- calibre of Niklaus Wirth, who (as evident from his work) profoundly understands
programming language design, from Yinguistics to implementation. This one person
_could decide what to meld when meeting al] of tha design goals set out from the start,
cuspns,§ WANLWE 80 do whAS 1 6ouTd 80 cal) for auneranse S0 what NiKlaus Wirsh ea)led

- Tuanened Paesdl: Meskunn Wit Hm%i {RErantingl .ﬁ;l‘aﬂmu& | WAE 00 g W e
o VOVRRY arblctin, W polated wut Wk T TR T A
.90 ba omitted {n order to meet the design goals of.a smal) and efficient system, Also
that some ampects were bast 1eft undefined, And that other features were omitted with
,. 900d reason to achieve the goal of providing & to@i’wdth which to produce relfable
‘lbftwtro (okay - you could call 1t: '"protect tho;érgpr-prono human programmer from
_himself or herself.” It may not be pleasant, but miperiencing is believing; a good
- "udése of egoless programming goés well with this.) gbos without saying that Pascal
i3 not the ultimate programming language, or perfe r that it 1s all things to all
people. A1l good so far.
DA

g':{}é g f oA 4
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EDITOR'S CONTRIBUTION

e

But then other events took place. The Revised Report suffered "revisionism":
Nov., 1972, July, 1973, Dec., 1973, the User Manual and Report, first edition (1974},

second edition, first printing (1975), and now the second edition, third printing (1976).

How can one calu;or adherence to the "standard” when the same(?) “standard" keeps
changing? !
Also among the many ill-conceived suggestions for "improvements" to the language

by users, there were some very few that seemed reasonable to dyed— in-the-wool Pascalers.

There was no mechanism for sounding these out for worthiness and acceptance, save
writing to Niklaus and Urs in Zurich. This has been very frustrating because we didn't
know where we were heading. (What was Pascal's future destined to be according to its
creators?) We were told on the one hand, "no more changes." We relaxed and said
"fine." Then a revision came along and we felt cheated. We weren't kept informed

of what other users had suggested, either.

Rich and Mike have pointed out that Pascal can't continue to be what Niklaus
Wirth says it is. And that Andy Mickel can't arbitrarily restrain attempts to change
it because 1) Andy fears destruction of the language by attempts to "save" it, or
2) Andy doesn't want them to destroy the essential simplicity of Pascal which is
probably its most likely reason for success. They also pointed out that we don't have
an officially accepted standard; a "political standard" if you will. Really, when
that concept dawned on me it made sense. A major computer manufacturer, when choosing
a common language for all its software development, democratically decided to pick the
one that most of its programmers wanted to use, With the choice of language X 30%,
Pascal version A 25%, Pascal version B 13%, and Pascal version C 27%, language X won
by a plurality (and by default!) and too had « as we all can see, If we want Pascal
to ultimately and complietely succeed, we can't have this!

Now how do we reapive the wonfilat{n)? Many persana sugyest a "M Standards

Eammisean'y and frankly: !\Eﬂﬁﬂ%ﬂ Fhine Eﬂmlzt!ﬂ! ATE (et gl |t e
Lhy Beher chilew, the aibarhabive 4t this polit 1 Lo Tower i axpectatlatis, dult
striving for excellence, quit "dreaming the impossible drean’ of seeing Pascel take
over the majority of industrial and academic computing (wiping out Cobol and Fortran
within our 1if|t1me|).' Then we could say regretfully - "wow, Pascal's nice, but..."
as 30 many of our half-hearted supporters and critics do now.

1 feel that: 1) we should continue to debate this topic; 2) a PUG Standards
Committee when set up should be small (less than 8 members); 3) its charter be
initially agreed on so as to limit its power; 4) within the cormittee's initial charge

* This brings to mind two acronyms: John Easton's SHAFT or Sdciety to Help Abolish
Fortran Teaching, and Mitch Wand's ACS or the American Cobol Society - analogous
in meaning to the American Cancer Society.

9# ¥3ILL1ITISHIN TVISV
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EDITOR’'S CONTRIBUTION

the action should be to get the Revised Report (User Manual and Report, Second Edition
third printing) accepted as an official standard as is (even if only provisionally);
5) later the commi ttee could recommend subsequent actions.

Look up the articles in this issue of PUG Newsletter by Mike and Rich with their
excellent analyses of the current situation. Rich bluntly hints that many features are
best Jeft to separate software writing tools. In all honesty, I don't see how Arthur
Sale can say in his October 22 letter to Judy Mullins, "Of course I agree that
standard Pascal must be adhered to" and also say that it is best in specific cases to
add features that all Burroughs Algol programmers are used to. Pascal was meant to be
a departure from the past. See also the article "Experience from the Standardization
of the SIMULA Programming Language", by Jacob Palme, SOFTWARE, Practice and Experience

ol. 6, No. 3 July-Sept, 1976, pp 405-409. (It seems that each issue of SOFTWARE
Practice and Experience always has some good articles for the practical programmer!)

We are indeed in a unique position in computer science history as people (rather

than large organizations) responsibly influencing an inflyential language.

PART II - Pascal User's Group and Pascal Newsletter

1) PUG has 516 members in 22 countries and 43 states. (We had 317 at last writing.)
I'm sorry this newslatter {s 50 late, But this ysar the November fssue will have in 1t
foodblck to the September fssue.

-My Mu]]ins qpq f’rof P parruq gf ; HMynrs];y of Spﬁmg W ”g
I i o 8 T

4 c1eaPIng house for PUS menberships m the umm Kingdow| Judy was conearned Shat

"mebars 10 the UK. would not get fast mai) service, while at the same time having to

pay & relatively high exchange rate for $4. We {0 fact had decided to send the first
2 newsletters (#5 & #6) air mail because we could afford it and Pascal needed the shot
in the arm. What has transpired between Southampton and Minnesota is no less than 6
lettars east to west and 5 letters and a phone call west to east on the subject of
cheaper ways to send the newsletters (air freight, etc,) These 11 letters are not
reproduced here; they mostly contained calculations and mechanics of mailing.

3) While we are on the subject of finances, I'm happy to report that we're doing
Just about right. We've been able to afford to send out 250 issues of #4, and do a
Jarge mailout requesting implementation information, We still plan to print and mai)
#7 and #8, 30 don't worry. The next sheet contains a breakdown:

516 members @ $4

8 members not paid yet -
6 members for 2 years

1 member for 5 years -
ABM + JPS contribution’

$2064.00
32.00
24.00 extra
16.00 extra
29.00

$2101.00 Total Assets

postage, mass mailings’
refunds for overpayment
printing and mailing #5
buying 230 copfes of #4
postage for #5 backissues
printing newsletter titles

Theoretical balance = 2101.

Cash on hand
PUG UCC Account

Actual balance »

$ 52.00
4.00
".487.10 (700 printed, 368 mailed)
‘ 100.00 no b111 for mafling yet
27.40 so far
5.60

$676.10 Total Expenses

00 - 676.10 = 1424.90

$ 77.76
$1353,30

$1431.06

4) Backissues. See the saction {n HERE ANQ,THIM. Our offer to send #4 to persom
in North Amerfca who didn't already get one dirgctly from George Richmond expired on

il i 0o

W LT

will gradually make Up for that, We um be updating. MErly A1) She news whieh appeared
in #4, S0 for those of you who joined after October.Bnd and stiT) want the newsletter

¢4, order one from George Richmond.
5) I apologize for announcing our policy of:

the same {ssue that we put the policy into practice.
Feedback to Newsletter #5 has been mostly favorable; the unfavorable
Some heretofore unwritten comments went 1ike this:

SIGPLAN Notices.
comments have been largely umwritten.

“all the news that fits, we print" in

We modelled the policy after

"Your organization could be improved."

"It was fun reading the News section in HERE AND THERE."
“It's good to ses the correspondence you had with Zurich.”
“It's taken a long time to get my newsletter in the mai),"
“The articles you printed waren't so hot."

"9f# ¥3ILLITSHIN VISV
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6) Last issue we tried to plan events so that you would receive the newsletter

At the baginning of September, But we didn't come close, Our cutoff dete for material
way suppesed to ba July 18, but 1t Taguwd tu July 31 We beqsn pusting the newaletter

tnmg fr ity . et &g froe Mgt 1} Hng m 1& M M dare [ater
GBSk W 208 <ol 6o Slbanber 7. o Wl TC OV D VTl SBLoll 3. W e
U.S. we know (s0 far) that some arrivad as late as October 21 This fssue wil) probably
arrive by Christmas (no kidding) but we began November 4 to put it together and we are
going to press November 15 = much better than last time, micept we have a late start,
Our cutoff for material for this issue was originally October 1 but lagged to November
6. Issue #7 will probably ba smaller as it will go to press probably before we get
reactfon to this issue, By being smaller, it also won't cost as much to print.

7) Offers to help. In #5, N. Sointseff and W. Richard Stevens offered to help
with the User's Group., Now that some things have besn established, several tasks are
becoming clear, These are:

. managing distribution of‘ toftwnre writing tooh for Pascal
written in standard Pascal

. managing distribution or.cataloging of 1ibrary and applications
programs for Pascal written In atandard Pasca

M “W- “ mé ﬁg'ﬂmém.ﬁ'%h‘.‘i pubi{sations abaut Paseal
kiri?

8) Two encouraging trends. First, with microprocessor interest spraading (real
computer power to the psoplel) 1t s important to have a Pascal subset compate with
BASIC in 18K. Mark Rustad understands this vary well « see his Motorola 6800
description in IMPLEMENTATION NOTES. Mark would:1ike to hear from those persons
interested. Second, John and [ have been utting “Tots of inquiries about Pascal and
implementations in the form of phone calls nd httm - with mo __3_ of them from
persons in industry. Predominate are small s g
companies. So noxt time someone says Pucﬂ

Mlpim wt together tMs 1nue

»

&
'

EEE

b S
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L
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PASCKL?NENSLETTER #6 NOVEMBER, 1976 PAGE 4

ANNOUNCEMENT OF A PASCAL USERS' GROUP
DISTRIBUTION CENTRE IN THE
UNITED KINGDOM

AIMS

1. To expedite dIStr1but1on of the P.U.G. Newsletter to the U.K. and the rest of
Europe, the Near and Middle East and Northern Africa.

'2. To collect memberships in P.U.G. from U.K. members avoidlng hlgh bank charges
- on transfers of tto $. :

 DISTRIBUTION

471, Central P.U.G. at Minnesota will send the original of the newsletter to ﬁv
~ Southampton for reprinting.

2. Newsletters will be mailed (second-class postage) from Southampton to members in
Europe, the Near and Middle East and Northern Africa.

PASCAL USERS' GROUP MEMBERSHIPS
1. The address for U.K. Region memberships is

Pascal Users' Group
c¢/o Judy Mullins
Mathematics Department
The University
SOUTHAMPTON. S09 5NH

, (telephone 0703-559122 x2387)
2. Members can pay £2 50 by cheque or posta] order to, PASCAL USERS' GROUP (UK)
at the above address, and will receive a receipt and member certificate directly.

3. Membership forms w111 be forwarded at short intervals to Minnesota (at least in
time to catch. the next newsletter ) a copy is kept at Southampton.

AVOIDING CONFUS ION

1. There is onlyfoﬁe membership list and labelling program - Minnesota's.
2. Therefore anyone can join directly by writing to the U.S.A.

3. Using the U.K. Distribution Centre only saves money.
4

No matter how he/she joined, a member with an address in the U.K. will receive
newsletters via Southampton.

5. A1l correspondence other than subscriptions (such as change of address, articles
for the newsletter, or questions about compilers) must go direct to Minnesota.
If it inadvertently arrives at Southampton it will be sent on by airmail.

August, 1976. J.M. Mullins.
Rev. November, 1976. A.B. Mickel.



NEWS (ALPHABETICAL BY LAST NAME)

A. M. Addyman, Department of Computer Science.’?he University, Manchester M13 9PL
United Kingdom (PUA member)i "f would Yike to Join the Poseal Users' Group.

Mao. 1 am engaged in an effort to have Pasea) standardised by o major
sbandard'e ppganisasinn, #.q. ANAY .ap 188, ~New My | N48 YRUP nawEiskesr 48

it B!ﬁ?\ﬁ 118 a4 be Ine !léa*.,lﬂdw e E!Cﬂl MU £ dlesuar

that there 1s coneldarible oBB&;

Urs Ammann, Institut fur Informatik, ETH = Zenteum, CH-8092 Zurich, Switzerlend
{(PUG member)i "...By the way: What i your philosophy with the letters you
received as to their publication in the Newstutter? 1 was somewhat astonished
to see private correspondence in it. While I agree that this kind of
information distribution makes editorship most easy, it is my strong opinion
that any letter which {s not explicitly marked as "letter to the editor" should
not be published in full length, since this clearly exceeds or even
contradictes {sfc) the.purpose of private correspondence.

"please don't misinterpret this statement! I have nothing against transparency,
on the contraryl Any information of general. interest you. find in your
correspondence should bo'passed on. But you will agree that with some effort
from the editor, information can be passed on without letting everybody read
private correspondence....” (*9/29/76*)

mmmmumnwwmnMnummuunmwwanH
would 11ke to be & member of the Pascal Users Oroup... My intarasts sre {n
W EEipracasears and migrosomputors 4nd 1AVETVAE. 1N DOKR hardware and sefiware

gyt (R -

" i Py [ vy N e : B H
Phildp N. Bergstrasser, 128 Jackson hve., Madiadh, AL 35;53 (PUB member): *We

at TRW Systems are using Pascal on the COC 7600, COC 6400 and TI-ASC and claim ,
the Guinness record for program size." (*9/21/76*)

Prank M. Brawstar, 4701 Kenmore Ave #1009, Alexandria, VA 22304 (PUG member):
...1t's been pointad out that many BASICs are 'non-standard’, [ have yet to
hear anyone ask, 'Why?'. The answer seems obvious: -the language initially didn't
have 'legal' provision for many of the users' real problems. The current ANSI
BASIC proposal still demonstrates this failing. E.g., the CHR and SEQ{or ORD)
functions are optional; how can anyone do general work without these functions? .
So BASICs will continue to be 'non-standard’, as people fi1l in the gaps. If a
car were sold without say, steering wheel, no one should complain if a buyer adds

a tiller. The point is that if the automotive designer finds steering wheels
uninteresting and refuses to specify them as standard equipment, the user has

two options (assuming he buys the car in spite of its failings): design his own
steering apparatus, or copperate with athers in fiiling the gap in the 'standard’.
1¢ the desigher won't see the issus, users wiit, the fetters in the newsintter
WRHEIHH Y Wy RPFAY HARRTHG AHA FRPHabbm THINHE drubimim:  Appnestibly Wirth'a

E t fqnggwgg [ E LIk q}purs 'j U nm gn N v vbuqy afpher ahandum

dscél ok HvehL L eir own whee‘ L ‘er?‘ t why Jon L Lose o‘ yod w\LL

early and practical experience with the language-

«1ist your complaints & problems, ranked, one 1{st per man, (Maybe in a newslstter
section, 'What's wrong with Pascal?'?)

-compare notes for similarities

-see 1f you can agree on solutions to any of these

-implement experimental changes; test till working

~promulgate as PUG-US 'extensions'

“The 1ast item {s the tackiest one. "A camel {s a horse designed by a committee."

Standards - the real ones, in actual use - are designed by those who are actually

working in the field, in the course of their work. So if you and other of the

few presently experienced Pascal users won't add to or alter Wirth's

pronouncements, don't be surprised at the later irreverence of others.

"Al1 of you {me too someday) may owe a lot to Wirth. His opinions deserve

respect and attention. But if he's to be treated as God, and his language as the

ten conmandments, how can Pascal be improved? The time te 'standardize’ {s net

now, but after user problems have been faced frankly, and sotutions found.,.”
{*10/49/76%)

EE BEIGEE: B LB Rt s Retis R e, ERGIRGEHY Beomtohment L, 10l
Beech Street, Wilmington, DE 19898 (PUG member): "Have: PDP-11 serles machines:
04, 05, 10, 15, 20, 40, 45. Using: (1) Prof. Per Brinch Hansen Solo Pascal
Comptlars, (2) University of 111inols DOS V4 Pascal Compiler, (3) Pascal P2
System.

“A1l of the above systems have their drawbacks. My interest {3 in & better
transportable system for use on uCPU applications. 1 am very happy with the
CDC 6000 version 3.4 at Purdue University; however, achieving the same degree
of performance on a mini-computer has been and will continue to be a challenge
Mr. Stephen C. Schwarm, a coworker, is in the process of starting a DECUS

SIG PASCAL for PDP users of Pascal." (*9/13/76*)

HERE AND THERE WITH PASCAL

(NEWG*FROM MEMBERS,” CONFEREWNCES, NEW BOOKS, APPLICATIONS PROGRAMS, ETC.)
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HERE AND THERE WITH PASCAL .3
¥ | ¢ x .2
(NEWS-FROM MEMBERS, CONFERENCES, NEW BWAPPLICATIONS PROGRAMS, éﬁ. S Willett Kempton, 2612 San Gabriel St., Aumn ™ 78708 (PUG member): "Thanks o
8 AR for the newsletters, ... I was dﬂinhm-tq lqrtm dynamic array purmtm :
K. Erankguski. Computer Science Dept.’,’ 114 Lind um. Unfversity of Minnesota, w11 be fmmmntad fu coc mcq; ¥ ﬁ ﬁ%b}ﬂmg
(13 K
TR T A, PR
mu 3 m‘s 35 bk 1A Ui M IH vitta {nstomebitons (and nud afher). o
m /AR B 9 amust m mm nired, Ma/tmm "Nomn aftev thm !mmn 1o sceapt limm Paseat programeil" (v10/27/76¢) -
Dennis Graham, Andah! Cors., 1880 8, mm ey Sunnyvm. o mu (PUI mmn € A Lang, emmn nnim;uy Mu. rm luudinl. Trumpington 84, . :
"I am interested {n running Pascal on an Andah1-470 V/6 system and. am contacting Cambridge C82 1RP, United Kfngdom (PUG member): “We are interested in -
the University of Manitoba about their compiler.” (*10/26/76%) . publishing books concerned with Pascal.* (%10/26/76+) =
David J. Griffiths, Academic Computer Centre, Tyler Hall, University of Rhode Michael Lutz, School of: Computer Science and Technology, Rochester Institute .
Island, West Warwick, RI 02881 (PUG member): “I am investigating the possibility of Technology, Rochester, NY 14623 (PUG-member): “...I would also appreciate o
of implementing Pascal on our IBM360-370. Concurrent Pascal would be the ideal, any information you might have on Pascal implementations for the Xerox
since we wish to investigate more advanced operating systems, however, we are (Honeywel1) Sigma 5 - 9 and PDP 11 computers. We have both a Sigma 9 and a
prepared to settle for less.” (*10/3/76%) POP 11/T34 (with 48K words of memory) hare at R.I.T., and we are interested
Donald E. Grimes, 90 Sylvia Street, Arlington, MA 02174 (PUG member): in obtaining Pascal for use in our courses...." (*10/27/76%) | .
"Congratulations on a timely Newsletter #5, and thanks for your efforts in John Montague, Los Alamos Scientific Laboratéry, Group C11 - Mail Stop 296, i3 oy
establishing PUG." (*10/8/76%) e Los Alamos, NM 87545 (PUG member): "..“k&‘lph‘n'to bring up Pascal on the — ﬁ:
Charles Hedrick, 183 Commerce West, University of I1linois, Urbma,‘ll. 61801 CRAY-1, probably “1"_9 tho'-code compi‘j»tf:m bootstrap.” (*10/18/76*) 4'““"m
(PUG member): "When considering operational definitions of m_nm_iumybo dudy Mulling, Computer Studfes Group, Department of Mathematics, The University, =
Southampton S09 5NH, United Wingdom (PUG member): "...Pascal 1s alive and
it is useful to distinguish among versions that are: happy in Southampton. One hundred nineteen-year-olds are pushing in programs r;
-machine independent i by the hundreds ... and doing amazingly well. I do believe it is the language -
'::'::':;::C::::n::::n:::ts::: :::::Znt:e::{ verse! that 1s so friendly that increases their interest and output... —
- “ . - o
“The last choice may not be so bad for Pascal to shoot for." (*10/15/76*) ‘;;;:“;:so:o:od:::q1;:‘:f :::;:1:: :::tw;::'mt:‘:a::v: ::c::or;’::];%ﬂ for ;
Carl Henry, Computer Center, Carleton College, Northfield, MN 55057 (PUG member) controlled space-wise, but could prove very informative expecially for «
"...We are using...the University of I11inois version (Mickunas, et al) and universities who have Pascal but don't teach 1t yet. Later on a survey on the o
runs under DOS V4 on an 11/20, (very 1ittle use has been made of it so far.). use of Pascal in teaching would be of great interest. Addyman's survey ' -
"A brief description of our facilities: & PDP-8s - home brawed version of showed Pascal- fs growing and therefore its growth should be monitored every .
TSS/8 and 0S/8; PDP 11/20 - DOS, RT-11, RSTS V4; PDP 11/40 RSTS V6, UNIX v6." year. o
(*10/15/76*) . “Another thought was for book reviews. Pascal primers are beginning to -
Mark Hersey, 323 Village Drive Apt. 534, East Lansing, M1 48823 (PUG member): proliferate and we have strong views on the ones we've seen. Once again, to ]
"currently modifying P2 version of Janus compiler for readabilfity," fixinq bugs ., have the right effect this section would'tfecd to be controﬂgd. and I'm not :'f‘
expanding subset processed, and improving portability. sure that we want to start {ssuing PUG marks of approval' or anything 1ike that, 5
“A11 work being done on Michigan State Unfversity's CDC 6500." (*10/4/75*) ‘ However, reviews in normal journals are only opinions and it does seem fitting “ ;
Brian W. Johnson, 1525 Westlake, Plano, TX 75075 (PUG member): "I am :::;:;’7‘;:’)" of Pascalers on Pascal books to be tn the Pascal Newsletter.” o
parti cularly interested in u processor versions. We have it on the PDP-10 i\
and PDP-11 at UT Dallas.” (*11/4/76%) Yon
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Fred Powell, Computer Center, Mary Baldwin Cgllege, Staunton, VA 24401 (PUG
"We have Pascal P2 and are interested in implementing Pascal on an
Other p?ssibﬂites include investigating
(*9/24/76*)

member):
IBM 1130 and possibly a System 3.
data bases and disk. access techniques with Pascal."

Dougl as H. Quebbeman, 2235 Lombardy Drive, jeffersonvﬂ'le. IN 47130, (PUG
member): "...Having seen the arti¢le 1n the June ‘76 Random Bits (Indiana
University's Computing Center Nm‘letter) on the Pascal User's Group, I
decided to join. I am a student and pu't-»tim operator - programming
consultant and have only recently begun’ us?hg Pascal, but I am quite enthused
about its flexibility (especially considering my wresthg bouts with Fortran)
and hope to become more proficient in 1t. So, thanks (for forming the User
Group) and I hope to hear from you soon." :(%9/24/76*)

Peter A. Rigsbee. Code 5494, Navﬂ hsearch&lboratory. Washington, DC 20375
(PUG member): "...My conmction Mth Pucl'l {s that my group is trying to get
Per Brinch Hansen's:SOLO opentm ‘pystem $0 rurt on 8 POP 11/40, and once this .
{s done, will be unng Pucﬂ as 2 primavy sytm programming language...."
%8/ 25/74*)

Sy lc Meite Bshnaigae: Beparsaments de eunnu Hpe: Univ. Fedurat oo

WL é&‘i‘W‘ LT

are looking for a Pasca) compilar. Thare {s no way we can produce one n
the next 3 years. Could you halp ue?" (*10/21/76+)

Stephen C. Schwarm, E. 1. du Pont de Nemours Co., 101 Beech St., Wilmington,
DE 19898 (PUG member): "I am chairman of DECUS SIG Pascal and I will be glad
to help with distribution any systems on DEC _gDP-ll's." (*10/29/76%)

Dave Tarabgr, Data General Corp., Field Enginesring, 235 01d Connecticut Path,
Framingham, MA 01701 (PUG member): ™I was very pleased to receive and read
the first PUG Pascal Newsletter.. . lt was full.of interesting information.

The newsietter will be very useful n publishing the correspondence with
Zurich and other implementors and your summary of all known implementations
was great. Keep up the good work." = (*10/18/76*)

William P. Taylor, L-315, University of California, PO Box 808, Livermore, CA
94550 (PUG member):. "I am interested in obtaining information about
implementations of Pucll on ls-bit nini-couwun. I am pspecially interested
in tmplementations for the PDP-11 as’we wifl h _getting one soon. Also, some
" of my fellow employees here at Lawrehce Livemnn Laboratory wish to implement
a structured programming language like Pascal ‘far system development on a new

mini-computer." (*10/3/76%)

StankoRD Linear AcceLexator Cenres

~ -

APPLICATIONS PROGRAMS
STANFORD UNIVERSITY

Mail Address
SLAC, P. O. Box 4349
Stanford, California 94305

12 Octoher, 1976

Request for Prograns

Pacal Users:

| am presently doing research on Pascal to determine
how various parts of the language are used an” what pattarns
of execution occur In actual programs, Thls will ha simllar
to a study done by Knuth on Fortran (1).

. In :hl: rogard l am Interasted In ebtalning A sample of
programs fror a wide ranre of users In hopes that the results
g:.!hll stiidy might be reapreasentstive of the actusl use of

sl S L s

Hall Drop 88

Stanford Llnear Accelerator Center
P. 0. Rox 4349

Stanford, CA. 9430%

or by phone at
(415) 85L-3300 X2802.

John Ranning

(1) D. E. Knuth, "An Emplrlcal Study of FORTPAN Programs",
Softvare gtgg: ce apd Experfence, Vol. 1 (1971), 105-133,

{*Note: John also enclosed a note which said: "With regards to the enclosed
request, 1 expect that the mentioned study will complete sometime in the
first quarter of 1977. ! would be most happy at that time to provide a
summary of the results for the Newsletter if you are interested - ... Does
there exist some formal mechanism for Pascal program interchange (between
users), and, 1f so, who is running it and how can I contact them?"*)
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AIMS .
- - - Few languages since FORTRAN have had the same
2 s .. : .‘ ‘. ’ . rum-away success as Niklaus Wirth's PA:CAL, which shows
‘ ‘ S 8 A A AL S i "~ "signe of becoming a de facto standard for Computer
[y : “ s 7 ‘Science teaching and research, as well as pointing
‘l l‘ : e “the vay to & new mﬂﬁuﬁ of :paru. simple lsnguages.
YYY - 7 : ‘ ; ‘ o
aa aa 32
a b

“a ATl & & & &
"AAAWADAAAAIAAA‘

N cdncuion. Yhe syqos{h will end with an open
ll - LI i ~“scuammm£moilm

. . FPASCAL AL
- ‘llll‘ : ) O 3 y _;ﬁ 'h&-uﬂitieéofﬂ.!outhqmmiu.
mﬂm s MR 2 ‘speakers.will be alloved smple time for their
a 3 & .. Jresentations, togsther with provision for s di.eunion
- Aarniul 3at:h¢mofmhlum Attendance will be kept
wons 4 -8 - to 100 and it may de necesssry to limit applications
e L - from esch institution. Applicants are expacted to
P T ““ htvcaw:km;hwhdpotnscn.
= s
-y A 4 s A A 4 rall ytqrhu of the rroeudingn wiu be

s a a A A A A AT d " available on reglstratiom; the Procesdings will
AAAALAAAAAAAMAIAAAAAIAAAAAAAAA; ubuqmtlybcpublilhdhbookfor-.

»\» . :

25 A5 MRCH 1977 ¢
SYMPOSIUM CHAIRMAN SYMPOSIUM ORGANIZER
ProFessor D.W. Eiswmon Miss J.M. MuLLins
. ) -SPEAKERS . PROGRAMME
Cemputer Studies Group DIFLOENTATION
The University : .
% - - AR Dr.U.Asmana ' % The Zerich Comp{lers ~
A ' EE S Dr.J.Welsh : = Twy ICL 1900 Compilers
Frof.David Barrom " Be.David wate : ) coE
::‘;:;:::t’;‘“'—n z“‘:::;d‘““ Department Dr.D.A.Matt A Diagnostic System
SOUTHAMPTOM CLASGOW Dr.M.J.Rees PASCAL on an Advanced Architecture
*an sy Miss J.M.Mulling A PASCAL Machine?
Dr.Per Briach Ramaewm - Br.Craham Webster

Computer Science Progrpsss Computer Science Department APPLICATION
University of Sostherwr Teesside Polytechnic

Californi Middlesborough, Dr.P.Brinch Hansen Comcurrent PASCAL
LOS ANGELES q.:vzx.m. : Dr.G.Webster PASCAL in Education
AR a Pr.B.Hood PASCAL in Research
Dr.Barry Bood . Jim Welsh
Electronics Departmemes: Computer Secience Department THE FUTURE
. s ' - p —_—— .
W‘t’ :;:s; University Panel Discussion introduced by Prof.D.W.Barren

Mes Judy Mullifns
Computer Stmiies Crwepcy
The Universicy
SOUTHAMPTON



- BOOKS anp ARTICLES

{"There has besn no news of new books on Pascal. In future 1ssues of the

s 2 Newsletter, we should also list current articles appearing in journals and
", othar computer science 1iterature. Apologies for the void in this section
. in this {ssue.*) '

&
&
& s
“»
5

* % A, M. Addyman and H. R. Addyman, "Which Language?”, Computer Bulletin,
June, 1976, pp 31-33. {an article which surveys the language
¢ used at various institutions tuching romputer science]

{8t 15sus Yhere ware & gouple mistakes 1A the nn of books) these are
.'2,‘?% sorrected below.*) ‘

i bl gn PAKGAL by R1SRAPA Comways Bavid !m!g 4B Fr Fimeman,
SO e GuRt I TR, A0 GO Beperhochd; 388
. 1roduction to Problen Solving and Programind with Pascal, by G. Michas!

Schneider, Staven W. Weingart, and David M, Periman, Wiley, to
be published 1n late 1977. (*A complate soft cover manuscript

of Minnesota, Minneapolfs, MN SS455. Such coples may be
- duplicated(once received) for.local use.*) -~ . .

S ¥ PlSCAL User Manual _and Reéport, by Kathleen Jensen and Mkl aus Wirth,
o Springer-Verlag, 1974, 1975, 167 pages, paperbound, $5.90,

e . Second (study) edition. (*This book {s selling well; it's in
: fts third printing which now incorporates the errata that
appears on the next page as reproduced from Newsletter #4. In
Newsletter #5 we printed out of date errata because no one

i kindly informed us of anything more’up to date. So like the
i implementation notes, we are only as good as what people send
2 us to print. Note that this eérrata“includes the change to the

language Pascal - namely the generalization of the read and
write procedures to perform I/0 on files of any type, not Just
text files.*)

R wi1l be avatlable March 1, 1977 and'may be ordered from Michael
Lt Schneider, Computer Science Department, 114 Lind Hall, University
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PASCAL NEWSLETTER #6

Errata to
PASCAL
User Manual

and Report
Second Edition. -

KEY:
P = page number
1= 1ine number
(blank 1ines
are ignored

and negative

1ine numbers
are counted
from the
bottom)

¢ = code
(that is:
r = replace

i = insert)

2o

s 1
13 -3
" a8 18
31 16

533‘ z

87 &8
98 19
w2 9
"2 28
123 -6
13 -
ws ¢
195 12
M5 -1
17
128 -18
121 a4
129 8
127 -8
124 ~15
" 124 -18
127 27
133 3
135 _ 5
135 30
148 11
161 =17
161 -16
162 3
162 -1%
162 -6

r

r-

r
r
r

r
b 8

i
r
r
r
r
r
r
r
1

r

r

r
i

i

W ®

o2y RITTIsENIN sere

e L R jER R 4
NOVEMBER, 1976 " PAGE
'1f; by “Ir"

“<unsigned constant>” by '<=on£§an;;z’
“({output)” by (°°t3?t,'ak
ri by “r{1)", u(i*i);nb,

T by “n", "2" by “n-t iw 3
"(n-‘l)' by "2, "n" by 1"
“stricly” by ntrictly ,
1,3" by "¢ . :’fj:,“ ;

begin inordar(n'.llink

*+ <«formal” by ”

Sa¥%e pdd o obie e demy  JEL

Y ol -
=y 3 zg? by “g(5)

Rl «;
“extant™ by "extand™ ey
“"as ne” by "as gne”
Sy owsy wEOMEO WASRA so.al o
The oprocedure read can also be used to read from a filc 4 -hich
is not a textfile. . . .. o berisand 5. 40 1Rl 8 .
read(f ,x) . gt «h 2 :
‘in this cass standa fur JelE,

Regin x = T uat(f) ;nd :
i ,*”1’ 23 “:"%‘h"‘"

The procedure -riio can ﬁblan ‘b .vsad ta write onto a file r
which is not a textfile.

write(f,x) £ .,3:@:1& R e EEINE 5
“'4n this case stands for .. .nuey worigh i

begin 1 := x; putlr) nnn CaE e .
“debby” by “debby .- AR

r” by “or”
“buffrer” by “buffer”

“scaler” by "scalar”

char, and alfa” by “and char are listed”

- “ by 185"

® nly” by “only”

dispose(p,t1,...,tn) can be used to indicate that storage occu-
. pied by the variabls pl (with tag field

valuss ti...tn) is no longer nesded,
= (diagram expression) “g” by "<=", 2" by T>e", 4" by ">
"netther be formsal nor nun local by

cnot be declared on 1nt-ruodiatc level”

1727t - assianment to Purction Ydentirier’ not allowed here
“128:. multidefined record veriant -

'129: X-opt of actual proc/func does not match formal declaration
18d: control variable sust not be farmal
181: constant part of addrsss out of range

205: 2ero string not allowed
206: {integer part of real constant sxceeds range

268: too many exit labﬁls PO LA
. Lo« % EO I “
"18" by "15" P2 D R -
“18% by "15" ?

“18.A" by "a.A"
“two™ by “to”

“althought” by “although”
“subtstitute” by “substitute”
“structure type” by "structured type”

whole line by

"addition to the procedurss get and Qut. The textfiles these”

whole line by

“standard procedures apply to must not necessarily represent”

“"and gf line” by "gnd pf lipne” -

The procedure read can also be used to read from s file f which
43 not e textfile. read{(f.,x) 4s 4in this case squivalent to
x 1= PT: get(r). .

The oprocedurs writa can also bte used to write onto e file f
which 1is not a textfile. write(f,x) is in this case squivalent
to f1 := x: put(r).

10



PAST _[SSUES OF Pascal, HEWSLETTER

s el 18 e { i "EE “ & 5” et 1y ; i gi.
Numbers I 2, nn oﬂ lbbnlr it 1ssbes of stabLak
Notices, the ACM Spectal Interest Group on Programming LANGuages monthly
Journa),  Numbar & 19 available for §1,00 from Gecrge M, Richmond, Computing
Center, 3845 Marine Street, Unmmsy’ofieotmdo. Boulder, CO 80309.

i

#1 January, 1974 (llso SIGPLAN ﬂg; ggg Vol 9 No. 3 1974 March) 8 pages.
Table of Contents
1 From the Editor  ~

1 Current €DC Pascal Compiler

5 Cost of the CDC Compiler -

5 Forthcoming Versions of the CDC Compiler
6 Other Pascal Compilers

7 Modifications to CDC Pascal

7 Other Documentation.

#2 May, 1974 (alse SIGPLAN Nokigag Vo). 9 Ne. 11 1974 Nevember) 18 pages.
Table of Contents
} Frem she Editar
fdgene!
2 pascal for non-CDC hachines
6 Pascal 6000-3.4 - N. Wirth
18 Pascal and Portability = N, Wirth

#3 rebruary, 1975 (as0 SIGPLAN Notices Vol. 11 No. 2 1978 February) 19 pages.
Table of Contents

1 From the Editor

1 Pascal User Manual and Report

3 Pascal Questionaire Results

4 History of Pascal, Revised - G. Richmond

8 Bibliography

10 Portable Pascal

11 A Generalization of the Read and Write Procedures - N. Wirth
12 Corrections to Pascal 6000 - 3.4
13 Pascal 6000 - 3.4 Interactive Operation
13 Letters to the Editor

?1 q%‘t cogfgb may | uplain91 for ?1;§q {{um hnurqu Bl humnd.

by Haoed b VIS Py '; LTI
{ﬁe ethor. as exp1a1neé on the previous page) 103 pages.
Tabie of Contents
0 from the Lditor
1 Correspondence
(altogether 36 letters and notices including much
implementation information)
81 A New Release of the Pascal-P System - Ch. Jacobi
86 Errata, PASCAL User Manual and Report (Second Edition)
" 88 Pascal User's Group
90 Pascal Implementors List
100 Bibliography (Literature about the Programming Language
Pascal)
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ROSTER 11/14/76

For our mutual benefit in
communication, here is the 516
member PUG roster spanning 22
countries and 43 states. It 1s
sorted {intelligently, we think)
by zip (mail) codes (U S. first)

and then a1phabet1ca\1y by country.

You can see at a glance who is at
a wall known organfzation at a
well known place or who 1s in your
area (or on your streetl). Now,
if you need an index by last name,
there is one at the end, cross-
referencing with ztp (mail) code.

wow koW kE RN

HENRY F. LEDGARD
COMPUTER AND INFQ. SCI,
U OF MASSACHUSETTES ~
AMHERST MA 01002
(413) 545-2744

NORMAN E. SONDAK
COMP, SCI. DEPT, °

WORCESTER POLYTECHNIC INSTITUTE
WORCESTER  MA 01609

(617) 7531411

HANK EDWARDS \
2C BRACKETT ROAD
FRAMINGHAM MA 01701

(617) 620-1066 (HOME)
(617) 897=5111 X6809

BERNIE ROSMAN

MATH/CS OEPT.

FRAMINGHAM STATE WLLEGE
FRAMI NGHAM MA 01701
(617) 872-3501

PAVID TAR

FlELD “ muu

235 OLD WIOJT PATH
FRAMINGHAM  MA 01701
(617) 620=1200

LLOYD DICKMAN
25 HAWTHORNE VILLAGE
CONCORD . .., . MA 01742

ATTN: L IBRARY

ML5~4/A20

DIGITAL EQUIPMENT CORPORATION
MAYNARD MA 01734

RONALD F. BRENDER

BL 1SS LANGUAGE DEVELOPMENT
ML3-5/E82

DIGITAL EQUIPMENT CORP.
146 MAIN STREET ¢
MAYNARD MA 01754
(617) 897-5111 X2520

ALBERT S, aaom
PK3-1/M12

DIGITAL EW"’ENT CORP.
146 MAIN SYREET
MAYNARD MA 01754
(617) 897=5111 X2391

N. AMOS GILEAD!

APPLIED SYSTEMS GROUP

M. 21-4 E=20

DIGITAL EQUIPMENT CORP.

146 MAIN STREET

MAYNARD . MA 01754

(617) BST=3111 X4402/X3888/X6472

RONALD J. HAMW

M.3-5/E40

DIGITAL ?UIMNT CORPORAT |ON
TREET

146 MAIN
MAYNARD - MA 01734

(617) 897=311.

WILLIAM F., SHAN
M5-S/E40
DIGITAL EQUIPMENT CORPORATION

" 146 MAIN STREET

MAYNARD
(617) 897-5111

MA 01754

SOWARD STEEN
119 SHERMAN IT'I&I;

JEANNE FERRANTE
125 ANTRIM 8T,

LOWELL 1832 CAMBR | OGE MA 02139
(617) 434-9320 (617) 876-8635

A
AARON SAWYER R. STERLING EANES
DEPT 330 SOF TECH
THE FOXBORO COMPANY 460 TOTTEN POND ROAD
FOXBORO MA 02035 WALTHAM MA 02154
(617) 543-8750 X2029 . (617). 890-6900
WARREN R. BROWN R. KRASIN
D.330 FIRST DATA CORP,
THE FOXBORD COMPANY 400 TOTTEN POND ROAD
38 NEPONSET AVE, WALTHAM MA 02154
FOXBORO MA 02038 (617) B90=-6701
(617) 543-8750 X2023
VICTOR §. MILLER DAVID SOLOMONT
DEPT OF MATHEMATICS COMPUTER SERVICES
8LDG 2 MILLER HALL
U OF MASSACHUSETTS TUFTS UNIVERSITY
HARBOR CAMPUS MEDFORD MA 02155
BOSTON MA 02123 (617) 628-2943

(617) 287-1900 X3170/X3161

MICHAEL MEEHAN - PETER COLBY

WINTHROP PUBL I SHERS' 289 MILL ST.

17 OUNSTER STREET “ - NEWTONVILLE  MA 02160
CAMBR 1 DGE MA 02138 . s (617) 527-2394

(617) 868-1750

b3

ATTN: READING ROOM - o
INFORMATION PROCESSING. CENTER _
39-430 >

- CHRISTOPHER ‘K, ‘JOHANSEN'
" PREEKSHOW ELECTONWORKS
176 GROVE STREET

MIT FELH AUBURNDALE -~ MA 02166
cmm% , (AL 9692399 .. .o
uf K “_;“ Lo

GABRIEL OHANG 7. GEORGE POONEN
575 TECHNOLOGY - SQUARE <Ll 1% ORCHARD AYE, -
HONEYWELL INFORMATION SYSTEMS . MA 02168

WABAN
CAMBR 10GE MA 02139 (617) 9694684

(617) 491-6300

F. J. mﬁm Gz s
NE43-514° A :
MASSACHUSETTS INSTITUTE OF Timm ARL INGTON NA 02174
543 TECHNOLOGY SQUARE (617) 646-4129
CAMBRIDGE MA 02139

(617) 253=6001

97 Y3IL113TSKIN TVISVL
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M{CHAEL HAGERTY
18 HAMILTON ROAD
ARL INGTON MA 02174
<o (617) 492-7100

TERRENCE M. COLL IGAN

RIVERSIDE OFFICE PARK )
MANAGEMENT DECISION SYSTEMS INC.
RIVERSIDE ROAD

WESTON MA 02193

(617) 891-0333 -

DAVID J, GRIFFITHS
ACADEMIC COMPUTER CENTER
. TYLER HALL

UNIYERSITY QF RHODE | BLAND
WEST NAWIEMM one!

g

{401) 063=3000

ATTENTION: R, D. BERGERON
DEPARTMENT OF MATHEMATICS
K INGSBURY HALL

U OF NEW HAMPSHIRE
OURHAM ~ NH 03824
(603) 862-2321

WILLIAM J. VASILIOU JR.
COMPUTER SERVICES
KINGSBURY HALL

U OF NEW HAMPSHIRE
DURHAM NH 03824
(603) 862-2323

JAMES P. SHORES

344 GLENWOOD AVE.

NEW LONDON  CT 06320
(203) 442-077T1 X2126

ROSEMARY HOWBR |GG

36 MENUNKETESUCK DRIVE

CL INTON CT 08413
(203) 669-5812 . (HOME)
(203) 442-0771 "X2965. {WORK)

RICHARD D. SPILLANE
DEPT OF MATH/C.S.
WILL (AM PATTERSON COL.

"WAYNE NJ 07470

(201) .881-2158

RON PRICE

PERK|N~ELMER DATA SYSTEMS
106 APPLE ST.

TINTON FALLS NJ 07726

RON OLSEN

ROOM 3£207

BELL LABORATORIES
HOLMDEL N4 07733
(261) 949=53%7

i

HIGHLAND PARK NJ 08904
(201) 372=850%

WILL |AM HENRY
117 E. TENTH ST.
NEW YORK NY 10003

EDWARD R. FRIEDMAN
CIMS/CS DEPT.

NEW YORK UN{VERSITY
NEW YORK NY 10012
(212) 460-7100

PETER PAWELCZAK
UNIVERSITY COMPUTER CENTER
C/0 LIBRARY

CUNY

555 W. 57TH ST.

NEW YORK NY 10019

HOWARD D. ESKIN

CENTER FOR COMPUTING ACTIVITIES
ROOM 712

COLUMBIA UNIVERSITY

612 W, T15TH ST.

NEW YORK NY 10025

(212) 280-2874

“NEW YORK

T. A. D'AURIA

CENTER FOR COMPUTING ACTIVITIES
OCOLUMBIA UNIVERSITY

NY 10027

WILL!IAM BARABASH
DEPT. OF COMP. SCI.
SUNY STONY BROOK
STONY BROOK  NY 11794
(316) 246-7146

GARRY MEYER

COMPUTING CENTER

SUNY STONY BROOK
STONY BROOK  NY 11794
(318) Z4-1041

n. JRELE 1lll JIAN)EA

N EL SABETH 1BARKA

DEPT, OF APPLIED MATH
BROOKHAYEN NATIONAL | ARORATORY

UPTON NY 110973
(318) 343-4182

J. SCOTT MERRITT

36 OAKWOOD AVE.

TROY NY 12180
(518) 271-7553

GEORGE H. WILLI1AMS
EE/CS DEPT.

UNION COLLEGE
SCHENECTADY  NY 12308
(518) 370-6273

J. L. POSDAMER

SCHOOL OF COMP. AND INFO. SCI.
313 L INK HALL

SYRACUSE U
SYRACUSE

(315) 423-4679

NY 13210

MICHAEL N. CONDICT

PATTERN ANALYS!S AND RECOGNITION CORP

ON THE MALL
ROME NY 13440
(315) 336-8400 X36

NEWTON J. MUNSON
COMPUTING CENTER
CLARKSON COLLEGE
POTSDAM NY 13676
(315) 268~-7721

TED TENNY

COMPUTER SCIENCE DEPT.
SUNY = PQTSDAM
POTSDAM NY 13676
(315) 268-2954

WILLIAM C. HOPKINS

207 RIDGEWOOD DRIVE
AMHERST NY 14226
(716) AM-AMA

i IR RN

G. FRIEDFR

DEPT, OF COMPUTER SCIENCE
SUNY BUPFALU

4770 RIDGE LEA RD.
BUFFALO NY 14228
(716) 831-1351

JAMES MOLONEY
DEPT. OF COMP. SCI.
SUNY BROCKPORT
BROCKPORT
(716) 395-2384

NY 14420

MICHAEL J. LUTZ

SCHOOL OF COMPUTER SCIENCE
ROCHESTER INSTITUTE OF TECHNOLOGY
ROCHESTER NY 14623

(716) 464-2995

RICHARD CONWAY
DEPT. OF COMPUTER SCIENCE

CORNELL UNIVERSITY
i THACA NY 14850
(607) 256~3456

JOHN H. WILLIAMS

0Cs

418 UPSON HALL
CORNELL U

| THACA NY 14850

(607) 256-5033
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MIKE LEMON :
782 WEBSTER HALL
4412 FIFTHAVENSE . u :

fge % F |§§

GARY | INDSTROM
COMPUTER SCIENCE DEPT.
U OF PITTSBURGH
PITTSBURGH  PA 15260
(412) 6246435 "

MARY LOU SOFFA

COMPUTER SCI. DEPT.

335 ALUMNT HALL
UNIVERSITY OF P|TTSBURGH
P ITTSBURGH PA 15260
(412) 624-6454

HOWARD E. TOMPKINS
COMPUTER SCIENCE DEPT
INDIANA UNIVERSITY OF PA
INDIANA - PA 15701°
(415) 357-2524

. ‘giit PR

ATTENTION: RUTH OROZIN
FREAS-ROOKE COMPUTER CENTER
BUCKNELL UNIVERSITY

LEWI SBURG PA 17837
(717) 524=1436

DANIEL C. HYDE

COMPUTER SCIENCE PROGRAM
BUCKNELL UNIVERSITY

LEWI SBURG PA 17837
(117) 524-1392 .

JOHN W. ADAMS

DEPT. OF I.E. .

19 PACKARD LAB .
LEHIGH UNILV.

BETHLEHEM PA 18015

DAVE ENGLANDER

302 SUMMIT STREET
BETHLEHEM PA 18015
(215) 865-9027

5 L OULOIN
DEPT'
LEHIOH UNWCM

?Eﬁi’ﬁ?sma"ﬁﬂ!““

HE

v, LALITA

508 W, TMIPD STHEET APT, 4
BETHLEHEM  PA 18015
(215) 865-6448

RAMON TAN

P.0. BOX 2

BETHLEHEM PA 18016
(215) 866-7193

STEPHEN T)TCOMB
1111 NORTH BLVD.
BETHLEHEM PA 18017

EEIE

RS PR T . S

RANCE J. DELONG
MORAVIAN COLLEGE
BETHLEHEM PA 18018

MARILYN HOFFMAN

531 W. UNION BLVD.
BETHLEHEM - - PA 18018
(215) 865"593 .

e

JOHN A, WEAVER

2112 PENNSYLVANIA AVE. F-6
BETHLEHEM PA 18018
(215) 867~1088

JOSEPH A, MEZZAROBA
BOX 164 -

E. GREENVILLE PA 18041
(213) 691-7000 (OFFICE)
(213) 6799900 (HOME)-

RICHARD J, CICHELLI
901 WHITTIER DRIVE

mmma s

ot

omm N w.mu

DIAMOND . STRERT
seusnsml.e PA 18960
(215) 723-8301

ROBERT KEZELL

UNIVERSITY COMPUTER ACTIVITY
TEMPLE UNIVERSITY.
PHILADELPHIA PA 19122
(215).-787-8527 -

T

FRANK RYBICK1
- COMPUTER ACTIVITY
TEMPLE UNIVERSITY
BROAD ;AND MONTGOMERY
PHILADELPHIA PA 19323:: .

E. L. ROWE

BURROUGHS CORP

80X 517 SN
PAOLL :pe “n - BA 1930%

(213) 648-2218 -
SV EOE
THBA £

JOHN D. EISENBERG -
COMPUTING CENTRE

SMITH HALL -3¢ .
U OF DELAWARE "<~
NEWARK - ' DE- 19711

(302) 738-8441 XS7 (OFFICE)

(302) - 453-9059- (HOME)

WILLIAM Q. GRAHAM
COMPUTING CENTER

U. OF DELAWARE

13 SMITH HALL

NEWARK DE 197"
(302) 738-8441

THESOA - :
10301 dneeapsy i

-

. €, BRIDOK

NOINEERING DEVELOPMENT LA

Ve Oy rom' DF MMOLURS: AND 00
um

!ﬁﬁa

-
STEPHEN ©, BOMWARM :
€.1. DU PONT DE NEMOURS (0.
101 BEECH ST, - - i
WILMINGTON  OE 19898 -~
(302) 774-1669 .. m o
-t
m
»
L ]
(-4

o

MIKE FRAME
FIRST DATA CORP,
2011 EYE ST.. -
WASHINGTON * DC 20006
(202) 872-0580, -

WA YETY

TERRY P. MEDLIN e
SCIENTIFIC RESEARCH UNIT - OPSA
MTlONM. mmm OF DENTAL HEALTH
BETHE 200147

e

DAVID A. GOMBERG

DEPT. OF MATH. STAT. AND COMP. SCi.
AMERICAN UNIVERSITY

MASSACHUSETTS & NEBRASKA AVES.
WASHINGTON  DC 20016 oo

(202) 686-239! SF

S

ARTHUR A. BROWN
1101 NEW HAMPSHIRE AVE. MW APT. 1002
WASHINGTON -~ ' DC 20037
(202) 7a5-o115 ) .

PETER A. RIGSBEE

CODE 5494

NAVAL: RESEARCH LABORATORY
WASHINGTON - OC 20379
(202) 167-3181




|

|

.,
—

THOMAS A. KEENAN

DIVISION OF MATREMATICAL AND COMPUTER

NATIONAL SCIENCE FOUNDATION

. WASHINGTON - DG 20350

(202) 632-7346

SHMUEL PELEG
OOMPUTER Q1 ENGE CENTER
U OF MARYLAND

COLLEGE PARK MD 20742

)

BEN SHNE |DERMAN

DEPT, OF INFO. 8YS, MGMT,
U OF MARYLAND

COLLEGE PARK MD 20742

JACOB C. Y, W

SYSTEM SCIENCES DIVISION
COMPUTER SCIENCES CORPORATION
8728 COLESVILLE ROAD

_ SILVER SPRING MD 20910

(301) 589-1545 X276

RAINER F. MCCOWN

MCCOWN COMPUTER SERVICES
9537 LONG LOOK LANE
COLUMBIA MD 21045

JOE C. ROBERTS

613 MARKET STREET
POCOMOKE CiTY MD 21851
(804) 824-3411 X641

ANOREW S. PUCHR IK
11623 CHARTER OAKS #202
RESTON VA 22090

FRANK BREWSTER
4701 KENMORE AVE #1009
ALEXANDRIA VA 22304
(703) 370-6645

CAROL A. OGDIN
SOFTWARE TECHNIQUE INC.
100 POMMANDER WALK

‘ALEXANDR I A VA 22314

$703) 549-0646

ATTNs J, F. MCINTYRE = L iBRARIAN
COMPUTING OENTER
OILMER HALL

e

STEPHEN J, HARTLEY
113 FERNCL IFF DR,
WiLLIAMSBURG VA 23189
(804) 229-0337 (HOME)
(804) 8272897 (WORK)

ANN O, DAVIES

UNIVERSITY COMPUTER CENTER
VIRGINIA COMMONWEALTH UNIVERSITY
1013 FLOYD AVE,

RICHMOND YA 23284

(804) 770-6339

DAVID A. HOUGH
529 HELM DRIVE
NEWPORT NEWS VA 23602
(804) 874-3387

J. C. KNIGHT

LANGLEY RESEARCH CENTER
M/S 125A

NASA

HAMPTON VA 23665

FRED W, POWELL

COMPUTER CENTER

MARY BALOWIN COLLEGE
STAUNTON VA 24401
(703) 885-0811

STEVEN M. BELLOVIN
OEPT. OF COMP. SCI.
U OF NORTH CAROL iNA
CHAPEL HILL ® NC 27514
(919) 933-5698 ,

GREGORY J. WINTERHALTER
DIGITAL COMMUNICATIONS
135 TECHNOLOGY PARK
NORCROSS GA 30092
(404) 448-1400

ATTENTIONs JERRY W, SEGERS
OFFICE OF LUMPUTING SERVILES

GEORGIA INSTITUTE OF TECHNOLOGY

M&am RA ANRRS
(4041 Na4-4n/in

GERALD N. CEDERQUIST
ELECTRONICS RESEARCH BLDG
EES STL/ASD

GEORGIA INSTITUTE OF TECHNOLOGY

ATLANTA GA 30332
(404) 894-3417

PHILLIP H. ENSLOW JR.

SCHOOL OF INFO. AND COMP. SCI.

GEORGIA TECH
ATLANTA GA 30332
(404) 894-3152

JAMES N. FARMER

OFFICE OF COMPUTING SERVICES
GEORGIA TECH

225 NORTH AVE. NW

ATLANTA GA 30332

(404) 894-4660

JOHN J. GODA JR.

SCHOOL OF INFORMATION AND COMPUTER SCi

GEORGIA TECH
ATLANTA GA 30332
(404) 894-3151

JOHN P, WEST

OFFICE OF COMPUTING SERVICES
GEORGIA TECH

225 NORTH AVE. N.W.

ATLANTA GA 30332

(404) 894-4676

T. P. BAKER

DEPT. OF MATH

225 LOVE BUILDING
FLORIDA STATE U
TALLAHASSEE  FL 32304
(904) 644-2580

ATTN: DI{RECTOR

NORTHEAST REGIONAL DATA CENTER
253 SSRB

U OF FLORIDA

GAINESYILLE  FL 32611

(904) 392-2061

ATTNG L IBRAR|AN

G IRCA

41 WEIL

W rbnn|uh

RA| I8 Lttﬁ (AR TUTR
[I4} WU Gyt

(204) 392 00

FRED L. SCOTT

BROWARD COMMUNITY COLLEQE
3301 DAVIE ROAD

FT. LAUDERDAL FL 33314
(305) %81-8700

DONALD B. CROUCH
DEPT.OF COMPUTER SCIENCE
U. OF ALABAMA

P.0. BOX 6316
UNIVERSITY AL 35486
(205) 348-6363

PHILIP N. BERGESTESSER
128 JACKSON AVE.

MAD | SON AL 35758
(205) 837-2400

ATTENTION: DAVID MADISON

ADYANCED SOFTWARE TECHNOLOGY DEPT.
TEXAS INSTRUMENTS INC.

304 WYNN DRIVE

MUNTSVILLE AL 35806

(20%) 837~7310

SAMJEL T. BAKER

1310 STONEWALL BLVD.
MURFREESBORO TN 37130
(615) 896-3362 (HOME)
(615) 741=3531 (OFFICE)

ATTENTION: GORDON R. SHERMAN
COMPUTER CENTER

200 STOKELY MGMT. CENTER
U OF TENNESSEE

KNOXVILLE TN 37916

TSAIN 1vVISVd
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CHARLES PFLEEGER
ComP, SCI. DEPT,
U OF TENNESSEE
KNOXVILLE ™™ 37916
(613) 974-5067

ATTN: OEPT. OF COMPUTER SCIENCE
U OF MISSISSIPPI

UNIVERSITY MS 38677
GAY THOMAS

COMPUTER SCIENCE OEPT.
ORAWER CC

MISS. STATE

MS 39762
(601) 325-2942 ...

LAVINE THRAILKILL
COMPUTING CENTER
U OF KENTUCKY
LEXINGTON

KY 40508
(606) 258-2916 ce

ROY F. REEVES

1640 SUSSEX COURT
coLumaus OH 43220
(614) 422-4843 .

En
‘-

R. B. LAKE

BIOMETRY

WEARN BUILDING
UNIVERSITY HOSP|TALS
CLEVELAND OH 44106
(216) 791-7300

et
T. S. HEINES
DEPT. OF COMPUTER SCIENCE
CLEVELAND STATE UNIVERSITY
CLEVELAND OH 44115
(216) 687-4762
(216) 687-4760

ROBERT L. BRIECHLE
THE COMPUTER CENTER

U OF AKRON
302 E. BUCHTEL AVE,
AKRON OM 44323

(218) 371%=1172

E. C. ZIMMERMAN
COMPUTER CENTER
THE mLLEGE OF WOOSTER

PATRICM VM DERZEE
PROCESS CONTROLS DIVISION
CINCINNAT{ MILACRON INC.
LEBANON .~ OM 45036
(513) 4945320

ROBERT J. SNYDER

GR.FL. UNION BUILDING DATA CENTER
INDIANA U = PURDUE U AT INDIANAPOLIS
1100 WEST MICHIGAN STREET
INDIANAPOLIS IN 46202

£

ATTN: DOCUMENTS ROOM L IBRARIAN
COMPUTING CENTER

U OF NOTRE DAME

NOTRE DAME IN 46637

(219) 283-7764

7 “13“3
DQJGLAS H. OLENEW
2235 LOMBARDY DRIVE
JEFFERSONVILL IN 47130
(812) 9452731

GEORGE COHN 111
316 N. WASHINGTON
BLOOMINGTON  IN 47401
(812) 337-9255 :
(812) 337~1911 -

HAL STEIN

BOX 102 WRIGHT QUAD
INDIANA' UNIVERSITY
BLOOMINGTON. [N 47401
(812) 337-7081

\

ALFRED |. TOWELL
WRUBEL COMPUTER CENTER
INDIANA UNIVERSITY
BLOOMINGTON [N 47401
(812) 337-1911

DAVID S. WISE.
101 LINOLEY. HALL

AN aTe
(812) 331—438&“,

STEPHEN W. YOUNG
WRUBEL COMPUTER. CENTER
HPER BUILDING

INDIANA UNIVERSITY .
BLOOMINGTON N 47401
(812) 337-1911

JAMES R, MILLER
425-21 SQUTH RIVER ROAD

W. LAEAYETTE IN 47908
(3170 494-8232 (OEF ICE} ;

EDWARD F. GEHRINGER
DEPT, OF COMPUTER SCIENCE
MATH SQJE"CVESSH#LDIN

ERS|
LAFAYET% N4 907

TS u‘a*r»:;-,;;

*Mn Fi

JOSEPH H, FASEL 11
COMPUTER SCIENCES

442  MATH SCIENCES NILD"G

~ PURDUE UNIVERSITY
W, LAFAYETTE IN 47907
(317) 494=8588

[ERRT 1

ALAN A. KORTESOJA
701 W. DAVIS
ANN ARSOR Wi 48103
(3133 995-6124
(313) 995-6000

Sk

L. RICHARD LEWIS ‘
3806 COOL IDGE ROAD
DEARBORN - Ml 48127
(3!3) 174—6871 RENS

WILLIAM GROSKY

MATH DEPT - COMP. SCI. SECTION
WAYNE STATE UNIVERS|TY
DETROIT MI 48202

RONALD G. MOSIER
1759 WILDEMERE
OF . MEASERY

R, NEIL FAIMAN JR.
8235 APPOL INE
DETROIT . . Wi 48228

Jwil

MARK HERSEY

THOMAS C. SOCOLOFSKY

SYSTEMS RESEARCH (NC

241 €. SASINAW

EAST LANSING M1 48823

(517) 351+2530 (OFFICE) +

(5173 Sm (M)
EIETE N

JOWN B. EULENBERG
COMP.:8C 1, -08PTN
MICHIGAN-STATE U ~  ~
EAST LANSING MI 48824
(9177 353=0031"

iy -

STEVEN L. HUYSER
COMPUTER LABORATORY
MICHIGAN STATE U -
EAST LANSING Mi 48824
(5175 3531800 -

jee

MARK ‘RIORDAN

USER ‘SERVICES

LABORATORY

"MICHIGAN STATE UNIVERSITY

EAST LANSING ™I 48824
(317) 353=1800

H, G. HEDGES

OEPT. OF COMP, SCI,
MICHIGAN STATE U

E. LANSING  MI 48024
(317) 353=6484

SZS«WLUGI"NH% AP, 534
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GORDON A. STEGINK
COMPUTER CENTER i-
325 MANITOU HALL

GRAND VALLEY STATE COLLEGE

ALLENDALE MI 49401
(616) 895-6611 X571

GEORGE 0. STRAWN

DEPT. OF COMPUTER SCIENCE

10WA STATE U
AMES IA 50011
(515) 294-2259

ATTN: SERIALS DEPT,
UNIVERSITY | |BHAR|KS

TR

ATTN: UCC LIBRARIAN

UNIVERSITY COMPUTER CENTER

LCM

UNIVERSITY OF |OWA
1OWA CITY 1A 52242
(319) 3533170

W. A, HINTON
SAN W 570 C

U OF WISCONSIN = MILWAUKEE

P.0. BOX 413
MILWAUKEE Wi 53201
(414) 963-4005

BROOKS DAVID SMITH
4473 N. NEWHALL ST.
SHOREWOOD Wi 53211
(414) 332-6646

HERMAN BERG
108 E. DAYTON STREET

MAD | SON wl 53703

ATTN: FRIEDA S. COHEN

ACAOEM|C COMPUTING CENTER

;U OF WISCONSIN
1210 W. DAYTON ST. .
MAD | SON Wi 53706

CHARLES N. FISCHER

- MACG
U OF WISCONSIN

1210, WEST DAYTON ST,
MAD | SON Wi 53706
(608) 262-7870

FRANK H. HORN
" ACADEMIC COMPUTER CENTER

U OF WISCONSIN

< 1210 WEST DAYTON STREET

MAD | SON Wl 53706
(608) 262-9841

kA

A

(414} 463-2309

DAVID A, NUESSE

DEPARTMENT OF COMPUTER SCIENCE
U OF WISCONSIN = EAU CLAIRE
EAU CLAIRE Wl 34701

(713) 836-2526

RUDOLPH C. POLENZ

INFORMAT ION SYSTEMS AND COMPUTING SERV

U OF WISCONSIN = EAU CLAIRE
EAU CLAIRE wi 54701
(715) 836-4428

BRUCE A. PUMPLIN

DEPT OF COMPUTER SCIENCE

U OF WISCONSIN = EAY CLAIRE
EAU CLAIRE Wi 54701
(715) 836-2315

CARL HENRY

COMPUTER CENTER
CARLETON COLLEGE
NORTHF | ELD M 53057
(507) 645-4431 X504, -

TIMOTHY W. HOEL
ACADEMIC COMPUTER CENTER
ST. OLAF COLLEGE

. NORTHFIELD  MN 58057

(507) 663-3096

GLENN MILLER

2317 N, HENRY ST,

N. ST. PAUL  MN 55109
(612) -777-2483

MARK RUSTAD
525 HARRIET AVE #213
ST. PAUL MN 55112

ROBERT D, VAYRA
‘M; zk”:itut NNA:'L'W Y
S

(612} 483- 6123

STEVE M. WEINGART

MS 4953

SPERRY=UN|VAC

2276 HIGHCREST DRIVE
ROSEVILLE MN 55113

PETER H. ZECHMEISTER
926 W. MONTANA AVE.
ST, PAUL MN 35117
(612) 489-5166

ATTENTION: ROBERT E. NOVAK
DSPL DEVELOPMENT GROUP
SPERRY UNIVAC

UNIVAC PARK / P.O. BOX 3525
ST. PAUL MN 55165
(612) 456-5551

LEQ J. SLECHTA

0so

SPERRY UN{VAC

BOX 3525 MS U1U25

ST, PAUL MN 55165
(612) 456~2743

DAVID HELFINSTINE

1136 3TH AVENUE SOUTH
ANOKA MN 55303
(612) 421-8964

PAUL CHRISTOPHERSON
M.S. MN11-1611
HONEYWELL INC.

600 SECOND STREET N.
HOPK INS MN 55343
(612) 542-6438

MARK BitLODEAU

ENGINEERING SYSTEMS 4TH FLOOR
NORTHERN STATES POWER

414 NICOLLET MALL
MINNEAPOLIS ~ MN 55401

(612) 330-6749

(A12) WQ=hp9a

CHRIS EASTIUND

ENRINEER NG SYQTEME ATH I b

wmwmuuuuawmm
FUBLE TR H TR

414 NICOLLET MaLL

MINNEAPOL 1S MN %3401

(812) $30=A749

(612) 330-3899

JOHN URBANSK |

1929 FREMONT AVE. S. APT. 23
MINNEAPOL IS  MN 35403
(612) 377-3198

SCOTT BERTILSON

2929 42ND AVE. S.
MINNEAPOLIS  MN 53406
(612) 729-0059

INDUL IS VALTERS

2810 E 22ND AVE.
MINNEAPOLIS  MN 55406
(612) 341-4430

DON HAMNES

4215 PLEASANT AVE. SO,
MINNEAPOLIS  MN 55409
(612) 823-3030

JOHN FUNG

425 13TH AVE S.E. #406
MINNEAPOLIS  MN 55414
(612) 376~5464 (OFFICE)
(612) 378-0427 (HOME)

0§+ ¥F113IT1SMIN TVISV

‘YIEWIAON

9/61

LT 39vd



WALT PERKO

727 15TH AVE. S.E.
MINNEAPOLIS  MN 55414
(612) 331-6984

GEOFF WATTLES

407 ERIE STREET
MINNEAPOLIS  MN 55414
(612) 331-7087 .

KE ITH HAUER=LOWE

4819 COLUMBUS AVE, ‘O.
MINNEAPOLIS  MN 53417

(612) 633~6170 X3362-(WORK)
(612) 824-8026 (MQME)

JONATHON R. GROSS
DIGITAL EQUIPMENT CORP.
8030 CEDAR AVENUE SOUTH
MINNEAPOLIS  MN 55420
(612) 854-6562

ROBERT A. STRYK

5441 HALIFAX LANE. .
EDINA MN 35424
{612) 920-5434 (HOME)
(612) 887-4356 .(OFFICE)

RON THOMAS

7725 WASHINGTON AYE. S.
MINNEAPOLIS  MN 55425
(612) 941=6500 . .

i

HUGO ME|SSER

3021 WiSCONSIN AVE. N.
MINNEAPOLIS  MN 55427
(612) 544-2349

RANDALL W. WARREN
HQS068

conmoc. mm CORPORAT 1ON
P.0. BO

MINNEAPOLIS MN 35440

TIM BONHAM
D605/1630 S..6TH ST.

MINNEAPOL IS MN 35454
(612) 339~4403

AR

R. K, NORDIN

1615 SOUTH ATH ST.. APT . M3607

MINNEAROL IS MN. 53434
(612). 3399232 (HOME)
(stz} qz;—sm (OFF ICE)

R,
L

mw&m'sﬁ»m ssass
(612) 373-5352

ATTENTION: STEVE RE!SMAN

SCH. OF DENTISTRY/CLINICAL SYS. DIV.
8-440 HEALTH SCIENCE UNIT A

U OF M!NESOT)\

EAST BANK
MINNEAPOLTS . MN 55455
(612) 376~4131

ATTN: COMPUTER SCIENCE DEPT.

114 5 LIND HALL

U OF ; MINNESOTA

EAST BANK - -
MINNEAPOLIS MM 53433
(612) 373-0132

ATTN: REFERENCE ROOM
UNIVERSITY COMPUTER CENTER
2217 EXP ENGR

U OF MINNESOTA

EAST BANK-~:

MINNEAPOLIS  MN 55455
(612) 373-7744

KEN BORGENDALE

C.SCi. OEPT,

114 LIND HALL

U OF MINNESOTA

EAST BANK

MINNEAPOLIS  MN 55455
(612) 824~3389

JEFFREY J. DRUMMOND
UNIVERSITY COMPUTER CENTER
LAUDERDALE

U OF MINNESOTA
MINNEAPOL IS  MN 33433
(612) 373-4373

_ JOHN T. EASTOM
SSRFC

2%  BLEGEN-MALL
U OF MINNESOTA
WEST BANK ..
MINNEAPOL IS --MN
(612) 373-9917

LINCOLN FETCHER: .
UNIVERSITY COMPUTER ENTER

227 LIXPERINENTAL ENGINGERINK

ummm OF: MINNESOTA
MINNEAPOLIS =~ M 35453

)
(612) 373-4181
K. FRANKOWSK|

COMPUTER SCIENCE DEPAR’DENY

110H  LIND HALL

U OF MINNESOTA

EAST BANK _
MINNEAPOLIS MM 93435
(612) 373-7591

KRISTINA GREACEN
C.SCt. DEPT.
114 - LIND HALL‘
U OF MINNESOTA
EAST BANK
MINNEAPOLIS ~ MN 53455

JOEL M. HALPERN
UNIVERSITY COMPUTER CENTER
227 EXP., ENGR.

U OF MINNESOTA

EAST BANK o
MINNEAPOLIS M 55455
(612) 373-4181

BRIAN HANSON

UNIVERSITY COMPUTER CENTER
227 EXP. ENGR.

U OF MINNESOTA

EAST BANK

MINNEAPOLIS - MN 55455
(612) 376-5262 (OFFICE)

THEA D. HODGE

UNIVERSITY COMPUTER CENTER
227 EXP, ENGR.

U OF MINNESOTA

EAST BANK -

MINNEAPOLIS  MN 83458
(612) 373-4599

B T A AR AR T T

J, HOFFMANN -
36475 PRONTIER mwh
Ugea»:mmesm i
EAST-BANK

MINNEAPOL LS - m SMS
(6‘83 3736957

N

GEORGE D. JELATIS
o mmeson

rsis

{612} 373~4181

LAWRENCE A. LIDDIARD
UNIVERSITY COMPUTER CENTER
227 EXP. ENG. BLDG.
U-OF MINNESOTA -
EAST BANK

MINNEAPOL IS ~ MN 33435
(612) 373-5239

DENNIS R, LIENKE
IVERSITY COMPUTER CENTER

214 EXP. ENGR,

U OF ‘MINNESOTA ~
EAST BANK ’

" MINNEAPOLIS  MN 53435

(612) 373-1572

SHIHTA LIN

UNIVERSITY COIPUTER CENTER
227 - EXP ENGR

U OF MINNESOTA

EAST BANK - : :
HHOEAPOL!S MN 55455
(612) 373-4886

JGN E. LIND

139" TERRITORTAL HALL
UNIVERSITY OF MINNESOTA
EAST BANK

MINNEAPOL IS  MN 55455

~ MICHAEL ROBERT MEiSSNER

1541 - PIONEER HALL
U OF MINNESOTA

EAST BANK
MINNEAPOLIS  MN 55453

#
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DAVID C. MESSER
UNIVERSITY COMPUTER CENTER

227 EXPERIMENTAL ENGINEERING

UNIVERSITY OF MINNESOTA
EAST BANK

MINNEAPOLIS ~ MN 53455
(612) 376-2787 ’

ANDY MICKEL '
UNIVERSITY COMPUTER CENTER
227 EXP, ENGR.

U OF MINNESOTA

EABT BANK

g
AR

F ‘
) BLEGEN MALL
U OF MINNESOTA
WEST BANK
MINNEAPOL IS  MN 153493
(612) 3739918

JOHN NAUMAN

901 MIDDLEBROOK HALL
U OF MINNESOTA

WEST BANK

MINNEAPOLIS . MN 33455
(612) 376-6596

DAYID PERLMAN

COMPUTER SCIENCE DEPARTMENT
114 LIND HALL
UNIVERSITY OF MINNESOTA
EAST BANK

MINNEAPOL IS  MN 55455
(612) 373-7581

HERBERT RUBENSTEIN
UNIVERSITY COMPUTER CENTER
227 EXP, ENGR,. ,

U OF MINNESOTA .,
EAST BAMK

 MINNEAPOLIS N 55455

(612) 373-4181

TIMOTHY J SALO
UNIVERSITY COMPUTER CENTER
LAUDERDALE
U OF MINNESOTA .

_ MINNEAPOLIS  MN 554355
(612) 376-5607

BOB SCARLETT
_PHYSICS DEPT,

"148  PHYSICS

U OF MINNESOTA- . .
EAST BANK. ; ,
MINNEAPOLIS - MM 33495 -
(612) 373=0243 -

G. MICHAEL SCHNEIDER
C.SC!. DEPT.

114 LIND HALL

U OF MINNESOTA

EAST BANK

MINNEAPOLIS  MN 55455
(612) 373-7582

JOHN P, STRAIT

UNIVERSITY COMPUTER CENTER
227 EXP. ENGR.

U QF MINNESQTA

GAGT BANK

KA

Bl e

114 LIND WALL

U OF MINNESOTA

EAST BANK

MINNEAPOL IS  MN 59453
(612) 3737746

ATTNI SSRFC L IBRARY
SSRFC

25 BLEGEN HALL

U OF MINNESOTA

WEST BANK

MINNEPOL IS MN 35455
(612) 373-5599

MITCHELL R. JOELSON
SSRFC

25 BLEGEN HALL

U OF MINNESOTA

WEST BANK

MPLS. MN 55455
(612) 781-7323 (HOME)

DAVID SARANEN

117 7TH ST. SO.
YVIRGINIA MN 35792
(218) 741-1378

ATTENTION: DAN BURROWS
UMD COMPUTER CENTER
178 M.W.ALWORTH HALL
U OF MINNESOTA

DULUTH

DULUTH M 35812

MARK LUKER

MATH SCIENCES OEPT.

U OF MINNESOTA

DULUTH

DULUTH M 55812
(218) 726-8240

L. W. YOUNGREN

1505 N.W. 41ST ST. APT, 18F
ROCHESTER MN 55901
(507) 285-~9696

JAMES F. MARTINSON
1210 WiLLMAR AVE
WILLMAR MN 56201
(812) 7962147

o WAREN NSO
e BRE Joten .
DLT. OF MATH ANU COMP, §CI,
§7, CLOUD STATE U

ST, CLOWD MN 6301
(812) 293-2147

HAROLD OB YORE

BOX 7161 UNIVERSITY STATION
GRAND FORKS  ND 58202
(701) 746-6977

R. . JOHNSON

COMP. SCi. DEPT.

U OF NORTH DAKOTA

BOX 181 UNIVERSITY STATION
GRAND FORKS  ND 58202
(701) 7774107

GARY J, BOOS

517 N, 7TH STREET

B1 SMARK ND 58%01
(701) 223~0441 (WORK)

ATTENTIONt KYU LEE

DEPARTMENT OF COMPUTER SCIENCE
UNIVERSITY OF MONTANA
MiSSOULA MT 59801

(406) 243-2883

MARK S, NIEMCZYK
HEWITT ASSOCIATES

102 WILMOT ROAD

DEERF | ELD IL 60015
(312) 945-8000

ALBERT STEINER

VOGELBACK COMPUT [NG CENTER
NORTHWESTERN U

2129 SHERIDAN ROAD
EVANSTON IL 60201
(312) 492-3682

BRIT J. BARTTER
850A FOREST AVENUE
EVANSTON 1L 60202

JUHR AN DALHS

JUNATHAN - SACHS ‘
TRANS UNFON SYSTEMS GORPORA! ION
111 WEST JACKSON BLYD

CHICAGD IL 60604

(312) AH1=3330

DAVID E. CARLTON

DEPT. OF INFO. SCI.
NORTHEASTERN {LLINOIS U
5500 N. ST. LOUIS AVE.

CHICAGO IL 60625
TED F1SHMAN
6049 KIMBALL
CHICAGO 1L 60659

ATTN: CONSULTING OFFICE
COMPUTING SERVICES OFFICE
116 DIGITAL COMPUTER LAB
U OF ILLINOIS

URBANA it 61801
(217) 333-6133

RICHARD BALOCCA

1148 DIGITAL COMPUTER LAB
U OF ILLINOIS

URBANA IL 61801
(217) 344-5284

ROGER GULBRANSON
PHYSICS DEPT,

U OF ILLINOIS

URBANA IL 61801
(217) 367-8470 (HOME)
(217) 333-3191 (OFFICE)

L13TISMHIN TVISV
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CHARLES HEDRICK

183 COMMERCE,MESEins

U OF ILLINOIS
URBANA 1L 61801

(217) 333-4515
(217) 356-8425

M. D. MICKUNAS

297 DCL
U OF ILLINOIS
URBANA 1L 61801

(217) 333-6351

CARLTON MILLS

MILLS INTERNATIQNAL - .
203 NORTH GREGORY
URBANA 1L 81801
(217) 328-2436 (HOME)
(217) 333«69T1

ATTN: RECEIVING CLERK
CERL - SOC

U.S. ARMY

P.0. BOX 4005

CHAMPA | GN IL 61820
(217) 352-6511 .

FRED P. BAKER
302 E. GREGORY
CHAMPAIGN , iL 61820
(217) 344-7511

AYRUM | TZXOWITZ

505 E. CLARK APT, 22

CHAMPA [GN IL 61820
(217) 359-9644 (HOME)
(217) 352-6511 (WORK)

DANIEL M. O'BRIEN

601 E. CLARK #10 .
CHAMPAIGN iL 61820
(217) 356-2M18

JACK THOMPSON

MID, ILLINOIS COMPUTER CO=~OP
COTTONWOOD ROAD

EDWARDSVILLE IL 62029
(618) 288-7268

DENNIS S.. ANOREWS
| NFORMAT LON-PROCESS | NG
SOUTHERN .ILL INOLS UNIYERSITY
CARBONOALE  IL 62901

o WAL

LARRY D. LANDIS

UNITED COMPUT ING. SYSTEMS
2525 N&SH!WTON

KANSAS CITY .. MO 64108
(8!6) QQW ’

JEFFERY M. RAZAFSKY °
UNITED COMPUTING SYSTEMS INC.

(818) 221-9700 R

HOWARD D. PYRON

MATH - C.SCi. .
U OF MISSOUR!I - ROLLA

ROLLA <M 63401
(314) 3414491 -

STEVEN S. MUCHNICK

DEPARTMENT .OF COMPUTER.SCIENCE

U OF KANSAS
LAWRENCE KS 66045

LYNNE J. BALDWIN
DEPT. OF MATH/COMP. SCI.
U OF NEBRASKA

BOX 688 .

OMAHA | NE 68101
(402) 554-2836

TERRY E. WEYMOUTH

C/0 JM.NEYMOUTH -+ -
6110 MEADOWBROOK LANE
LINCOLN . NE 68510

SHARAD C. SETH

DEPT, OF OOMP, 301,

U OF NEBRABKA

LINCOLN NE 68588
(4020 472-3484 -

0. B, KILLEEN:

FREDERICK A, HOSCH
COMPUTER RESEARCH CENTER
U OF NEW ORLEANS
NEW ORLEANS LA 70

vetda

WARREN JOHNSON .
U OF SOUTHWESTERN LOUISIANA
BOX 4=2770 USL STATION
LAFAYETTE LA 70804
(318) 234-7349 ‘

ED KATZ
COMPUTER SCIENCE DEPT.
U OF SOUTHWESTERN LOU!SIANA
BOX 4=4330 USL STAYION®'
LAFAYETTE LA 70504

i,

STEVE LANORY

COMPUTER CENTER )

U OF SOUTHWESTERN LOUISIANA
P.0. BOX 4-2770"

LAFAYETTE LA 70504
(318) 234-7349

DAVID LANDSKOV

U OF SOUTHWESTERN LOUISIANA
USL BOX 4-4154

LAFAYETTE LA 70504
(318) 234-7640 :

T

A. 1. STOCKS

P.0. BOX 4-1039
USL STATION
LAFAYETTE LA 70!
(318) 2”-3850 X338

TERRY M, WALKER

COMPUTER §CIENCE DEPT,

U OF SOUTHWESTERN LOUISIANA
P.0, BOX 4-4330

i ik ™

"RICHARD V. ANDREE

MATH DEPT. .
U OF OKLAHOMA
.- 0K 73019

NORMAN .
(403) 325-}4“0

B A AN

RALPH HONENSTINE

2313 &KESW #208
N K 3069

STEPHEN A. PITTS

305 EAST JARMAN DRIVE
MIDWEST CITY OK 73110
(403) 7324060

GILBERT J. HANSEN

3104 BOWNMIEBROOK DRIVE
TX 75075

R

PLAND A
(214) 423-7837

BRIAN W. JOHNSON

1525 WESTLAKE

PLANO X 75075
(214) 690-2885

DENNIS J. FRAILEY
COMP. SCI. DEPT.

SOUTHERN METHODIST UNIV.

DALLAS X 75222

.

W, J, MEYERS

4=2143 THE TIMBIRS
13447 N, CENTRAL EXPR,
DALLAS ™ 75243

HipiB1leie
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JANET TAYLOR

USER SERVICES

COMPUTING LABORATORY
SOUTHERN METHODIST UNIVERSITY
DALLAS X 75275

(214) 692-2900

JESSE D. MIXON

DEPT. OF COMPUTER SCIENCE
STEPHEN F, AUSTIN STATE U
P.0. BOX 6167 SFA STATION
NACOGDOCHES  TX 75961
(713) 569-2508

GINGER KELLY

ICSA -
RICE UNIVERSITY

HOUSTON ™ 77001
{713) 527=...4;

JOHN EARL CRIDER

7201 BROMPTON ROAD #A114
HOUSTON ™ 77025
(713) 665-3016 -

JAMES A, KENBALL'

MHMR/TRIMS & - .
TEXAS MED ICAL ‘CENTER
HOUSTON ™ 77030

(T13) 797=1976: i D

SCOTT K. WARREN
ROSETTA ALGORITHMS .

. 2414 BRANARD #0 ..
HOUSTON ™. 77098

RUSSELL W ZEARS fFe
BIOMETRY LAB j

- 449 ADM|I NISTRAT FON. 8L0G R?7

UNIVERSITY OF TEXAS MEDICAL BRANCH

~ GALYESTON ™ 77350

(713) 765~-1813

g OF l Nﬁ i{ﬁﬂﬁlNﬁEﬂiNﬁ

£ AR

(713) 045-55!1 X256

MIKE GREEN

DATAPQINT CORPORAT|ON
9725 DATAPQINT DRIVE
SAN ANTONIO  TX 78284
(512) 690-7343

WILLETT KEMPTON
2512 SAN GABRIEL ST.
AUSTIN TX 78705

ATTN: DOROTHY SMITH - -REFERENCE L IBRAR

COMPUTATION CENTER

U OF TEXAS AUSTIN
AUSTIN TX 78712
(512) 471-3242

WilHELM BURGER

DEPT. OF COMPUTER SCIENCES
328 PAINTER HALL

U OF TEXAS AUSTIN

AUSTIN ™ 78712
(512) 471-4088

(512) 471-7316

WAYNE SEIPEL
COMPUTATION CENTER

U OF TEXAS

AUSTIN X 18712

WALLY WEDEL
COMPUTATION CENTER

U OF TEXAS AUSTIN
AUSTIN T™@ 78712
(512) 471-3242 -

© DAVID W, HOGAN

4104 AVENUE F

- NJSTIN ™ 701N

| % AR | b imans
bl
IR &L OANSOn {p;a

8
A8 AS8DCIATL Y,
105 $HOAL CREEK BLVD.
AUSTIN X 78798

(912) 438-2276

HARRY P, HA|DUK

DEPT. OF COMP, INFO, SYSTEMS
WEST TEXAS STATE U

CANYON ™ 79015

(806) 656-3966

MAURICE BALLEW
COMPUTER SERVICES
TEXAS TECH UNIVERSITY
BOX 4519

LUBBOCK TX 79409
(806) 742-2900

LEONARD H. WEINER

DEPT. OF MATH AND COMP. SCi.
TEXAS TECH. Y
P.0. BOX 4319
Ll TX 79409
(806) 742-2571

0. A. CAUGHFIELD

609 E. N. 21ST
ABILENE TX 79601
(915) 672-1604

RICHARD TAYLOR

2425 RALEIGH ST,
DENVER Co 80212
(303) 477-799%

ATTN: LIBRARY

67 DENVER FEDERAL CENTER
BUREAU OF RECLAMATION
DENVER CO 80225

-

HOWARD BUSSEY JR.

Wit ‘nu 'R ‘;

FLECIRIGAL EaiNEER G DERT
SUF [WARE ENG Narh{w. GHOLF
gk YRARYE | ROANEGHANG Gl
UNIVERS) 1Y OF COLORADO
BOULDER CO 80302

LLOYD D, FOSDICK

DEPARTMENT OF COMPUTER SCIENCE
ECOT 77

U OF COLORADO

BOULDER CO 80309

(303) 492-7514

GEORGE H. RICHMOND
COMPUT ING CENTER
UN{VERSITY OF COLORADO
3645 MARINE STREET
B0ULDER CO 80309
(303) 492-6934

ATTN: USER SERVICES GROUP
UNIVERSITY COMPUTER CENTER
COLORADO STATE U

FORT COLLINS COQ 80523
(303) 491-5133

DALE H. GRIT

DEPARTMENT OF COMPUTER SCIENCE
COLORADO STATE U

FT. COLLINS CO 80523

(303) 491-7033

ATTN: B1700 PROTEUS PROJECT
COMPUTER SCIENCE DEPT,

3160 MEB

U OF UTAH

SALT LAKE CIT UT 84112
(801) 581-8224

MARTIN L GRISS
COMPUTER SCIENCE DEPT
U OF UTAH

SALT LAKE CIT UT 84112
(801) 581-6542

M. A, KLEINERT

NATIONAL OCEANIC AND ATMOSPHERIC ADMIN COMP, SCi. DEPT.

BLDG. 1 RM 4537
U.S. DEPARTMENT OF COMMERCE
BOULDER CO 80302

3160 MERRILL ENG. BLDG.
U OF UTAH
SALT LAKE CIT UT 84112

9% ¥3113TSAIN TVISSTEd
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ED SHARP o
COMPUTER CENTER W&‘ A

U OF UTAH SR
SALT LAKE CIT UT: lﬂf Lot
(801) 581-6802 e

THEODORE A. NORMAN

COMP. SCI. DEPT.
BRIGHAM YOUNG UNIVERSITY
PROVO UT 84602

(801) 374-1211 X3027

RICHARD OHRAN

ELECTICAL !MINIIRIN oery
439 ESTB

BRIGHAM YOUNG UNIVERSITY
PROVO UT 84602
(801) 374-1211 X4012

PATRICK PECORARO

UNIVERSITY COMPUTER CENTER
U OF AR|ZONA :
TUCSON AZ 85721
(602) 884-2901

R. W. MILKEY

KITT PEAK NATIONAL OBSERVATORY
P.0. BOX 26732

TUCSON AZ 85726
(602) 327-5311

TOM SANDERSON
617 NORTH FOURTH
BELEN NM 87002

NANCY RUIZ
ORO. 5160

B

'm! i“

HARRY M. MURPHY JR,

AIR FORCE WEAPONS LABORATORY
KIRTLAND AFB NM 87117

(505) 264-9317

LOS ALAMOS  -i88f-87545

ROBERT T. JOHNSON
C=11  MAIL STOP 296
LOS ALAMOS SCIENTIFIC LABORATORY
P.0, BOX 1663

LOS ALAMOS ' NM 87545

(505) 667-5014

JOHN MONTAGUE

GROUP C11

MAIL STOP 206 AN

LOS ALAMOS SCIENTIFIC LABORATORY
LOS ALAMOS NM 87545

JAMES DARL NG

NEW MEXICO TECH

BOX 2139 CAMPUS STATION
SOCORRO NM 87801
(505) 835~5374- -

T. A. NARTKER

NEW MEXICO INSTITUTE OF MINING AND TEC
SOCORRO NM 8780t

(505) 833-3126

J. MACK ADAMS .
coMP. SCI. DEPT.
NEW MEXICO STATE U
BOX 3CU
LAS CRUCES NM 88003
(505) 646-3723

ATTN: USER SERYVICES L IBRARIAN
UNIVERS|TY COMPUTER CENTER

NEW M:X!m STQ“ um!”'lw
ok Wi

(308) Bdd=dd3)

JOHN WERTH

DEPT. OF MATH

U OF NEVADA LAS VEGAS
LAS VEGAS NV 89154
(702) 739-3715

GARY CARTER
SEISMOLOGY DEPT.
MACKAY SCHOOL OF MINES
U OF NEVADA RENO

RENO

ATTN1 ACADEMIC SERYiICES
COMPUTER CEN

umv RS |TY Te
F SOUTHERN CAE | FORN A

wzo .5 JEFFERSONBLYD

LOS ANGELES ' 'CA 90007

(213) 746=295F =

STEVEN BARRYTE

6620 W. STH STREET
LOS’ ANGELES  CA'90048
(213) 653-8697 '

ETIE A

ERWIN BOOK .
3169 COLBY AVENUE © 33" -
LOS ANGELES = CA 90066

HOWARD H. METCALF
2390 GLEN GREEN #4. =
HOLL YWOOD CA 900“

't .u’;
Syw

DENNIS HEIMBIGNER
2500 CARNEG |E LANE 78

D

RALPH L. LONOON

INFORMATION SCIENCES INSTITUTE )

U OF SOUTHERN CAL | FORNIA
4676 ADMIRALTY WAY
MARINA DEL RA CA 90291

+

PHYLLIS A. REILLY
19711 GALWAY AVENUE
CARSON '~ CA 90746
(213) 321-521%

PAUL L. MOOULLOVGH
911 GENOA ST, -
WONROVIA - CA 91016
213y «7-,-};202 e

S et IR S

CLARK M. ROBERTS 4
219 VIOLET AVENUE

MONROVIA  CA 91016

(213) 456~3858 (HOME)

(213) 638+2405 (WORK)

CHARLES L. LAWSON

JET:PROPULSION LABORATCRY

MS 125/128

CAL IFORNIA INSTITUTE OF TECHNOLOGY
4800 OAK GROVE DR,

PASADENA CA 91103

(213) 354-4321

WILLIAM C. PRICE

480 PEMBROOK DRIVE
PASADENA CA 91107
(213) 351-6351 X219

ORRALD - BRYAN
SEAV!R COMPUTER CENTER

B

MARK ). KAUFMAN

916 € WASHINGTON APT, 108
ESCOND1DO CA 92028
(714) 743-5911

o
¥
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MARK QVERGAARD

AP|S DEPT.

C-014

U OF CALIFORNIA - SAN DIEGO
LA JOLLA CA 92093

(714) 452-2728

MICHAEL S. BALL

CODE 2

NAVAL LINDERSEA QENTER
8AN D IEBO GA 93132

ATTNI COMPUTER §OIRNCES INStitute
U OF CALIFORNIA
RIVERSIDE CA 92507

KURT COCKRUM
3398 UTAH

RIVERSIDE .. CA 92507

JOHN M. GRAM
COMPUTING FACILITY

.U OF CALIFORNIA

IRVINE _CA 92117
(714) 833-6844

. JON F, WERAS

. DEPT, OF. INF ldn AND COMPUTER SCIE
U OF CALY avms o
S . LOS ALTOS'

IRVINE

TR

.. . ORG 4400

_INTERSTATE EVECYROMICS
707 E. V¥ T
ANAHE (M CA 92808

(7114) 772-2811

DAVID W. GIEDT

5421 WILLOWICK CIR.

_ANMHEIM CA 92807
(714) 7722811

ATTENTION: EDWARD E. BALKOVICH
SCIENCE AND TECHNOLOGY DIVISION
GENERAL RESEARCH CORP.

5383 HOLLISTER AVE.

SANTA BARBARA CA 93105

(805) 964-7724

ROBERT ALAN DOL AN
SPEECH COMMUNICAT|ONS RESEARCH LAS
BBGA MIRAWNTE DRI VE

A BARBARA €A 93109
(00!) 989-3011

NEIL W, wesre

DEPT. OF COMP. SCI. AND STAT.
CALIF. POLY. STATE UNIV.

SAN LUIS 0BIS CA 93401

(803) 546+2986

JAMES L. BEUG

DEPT. OF COMP, SCI.
CALIFORNIA POLYTECHNIC STATE U
SAN LUIS 0BIS CA 93407

(805) 546-125%

GARY BABCOCK
110~E RICHMOND ROAD
CHINA LAKE  CA 93555

(714) 446-6733

DAVID ELLIOT SHAW
STRUCTURED SYSTEMS

200 THIRO STREET =SUITE 207
CA 94022
(415) 9662082

(413) 948-0877

APRIL MILLER CONVERSE
SEISMIC ENG INEERING BRANCH
U.5.6.S.

345 MIDDLEFIELD ROAD
MENLO PARK CA 94025

GLENN T. EDENS
DACONICS DIV,
XEROX

‘350 POTRERO AVENUE

SUNNYVALE CA 94086
(408) 738-4800 (DAOCONICS)
(415) 494-4464 (XEROX/PARC)

DENNIS GRAHAM

AMDAHL CORP.

1250 E. ARQUES AVE.
SUNNYVALE CA 94086
(408) 735-4602

M. H. MACDOUGALL

AMDAHL CORP.

1199 EAST ARGUES AVE .
YVALE CA bduBs

uou 736-4896

GARY W. WINIGER
P,0. BOX 60835
SUNNYVALE

(41%) 964-6982

CA 94088

NIKLAUS WIRTH

XEROX RESEARCH CENTER
3333 COYOTE HILL ROAD
PALO ALTO CA 94304

PAUL HECKEL

INTERACT IVE SYSTEMS CONSULTANTS
P.0. BOX 2345
PALO ALTO
(415) 965-0237

CA 94305

JOHN BANNING

MALL DROP 88

STANFORD LINEAR ACCELERATOR CENTER
P.0.BOX 4349

STANFORD CA 94305

(415) 854=-3300 X2802 (OFF|CE)
(413) 325-9226 (HOME)

DAVID C. LUCKHAM
COMP. SC!. DEPT,

A.l. LABORATORY
STANFORD UNIVERSITY
STANFORD CA 94305
(415) 497-49M

BRIAN MOGU IRE
P.0. BOX 1371

FREMONT CA 94538

JOHN C. BEATTY

L=73

LAWRENCE L1IVERMORE LAB
BOX 808

L { VERMORE CA 94550
(415) 447-1100 x3114

WILLIAM P. TAYLOR

L~315

UNIVWSOTY OF CALLFORNA
B.O. BUA 808
L | YERMORE
f4{R) danznfge

CA 94%%0

BRYAN L, HIGGINS

SCIENCE APPLICATIONS INC.,
8201 CAPWELL DRIVE
OAKLAND CA 94621
{419) "42-914%

JEFFREY BARTH

COMP. SCI. DIVISION
573 EVANS HALL

U OF CALIFORNIA
BERKELEY CA 94720
(415) 642-4948

BLAND EWING

DEPT. OF ENTYMOLOGY
137 GIANNINI HALL
U OF CALIFORNIA
BERKELEY CA 94720
(415) 642-6660

ED FOURT

C/0 LBL LIBRARY

134 BLOG 50
LAWRENCE BERKELEY LAB
BERKELEY CA 94720
(41%5) B843-2740 X5293

SUSAN L. GRAHAM

COMP. SCI. DIVISION-EECS
511 EVANS HALL

U OF CALIFORNIA
BERKELEY CA 94720

G. CARRICK

MS970

FOUR-PHASE SYSTEMS INC.
19333 VALLCO PARKWAY
CUPERTINO CA 95014
(408) 255-0900 X281

93 YEI_LITNSKIN TVISVd
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FAY CHONG

10405 DEMPSTER AVEMUE
CUPERTINO  CA 95014,
{408) 987-1655

R. GREINER

MS970

FOUR=-PHASE SYSTEMS INC.
19333 VALLCO PARKWAY
CUPERTING CA 95014
(408) 255-0900 X231

P. LIAD

MS970 . L
FOURSPHASE SYSTEMS INC. .
19333 YALLCO PARKWAY
CUPERTINO CA 95014
(408) 255-0900 X302

RONALD L DANJELSON
DEPARTMENT OF EECS
UNIVERS!TY OF SANTA CLARA
SANTA CLARA  CA 95051
(408) 984-4181

DADO BANATAO

3060 BILBO ORIVE

SAN JOSE CA 95121
(408) 227-9027

GARY LOWELL

2623 HIDDEN VALLEY
SANTA ROSA CA 93404
(707) 544-6373

W. W, PETERSON

DEPT OF ICS

U OF HAWAILI

2565 THE MALL
HONOLULUY HI 96822
(808) 948-7420

ROY CARLSON

(50-434)

TEKTRON IX

P.0. BOX 500
BEAVERTON OR 97077

Rm STEEL ‘1‘. Wi *\»
MG 60456
TEKTRONIX ING.
P.0. BOX 500
BEAVERTON OR 97077
(503) 638-3411 X2523

B0B PHILLIPS

2009 N.E. BRAZEE :
PORTLAND OR 97212
(503) 284-8369

A

BARRY SIQITH -
OMS| COMPUTING’
4015 SW CANYON ROAD
PORTLAND “OR 97221
(503) 248-5923 -

=]

DAVID ROWLAND

ELECTRO SCIENTIFIC INDUSTRIES
13900 N.W. SCIENCE PARK DRIVE
PORTLAND OR 97229

ATTN: COMPUTER CENTER
OREGON STATE U
CORVALLIS OR 97331

ATTN: DOCUMENTS ROOM
COMPUTER SCIENCE DEPARTMENT
U OF OREGON

EUGENE R 97403
(503) 686-4394

LESLIE R. KERR

DAVID L. JOHNSON AND ASSOCIATES INC.,

10545 WOODHAVEN LANE
BELLEVUE WA 98004

JOHN D, WOOLLEY

6722 128TH AVE. SE
BELLEVUE WA 98006
(206) 641-3443

5y 5303 SHILSHOLE WM -
B AT

. ERIC SCHNELLMAN

WARINE smas

ATTN: B)Ehe COMPANY
87-67 ~KENT m-mnw. ’flaaw
B.0, 80X 3999

SEATTLE . m 98124

LR R SR

SEATTLE ' ™ "“NA 98193
{206) 543-9264

A. J. GERBER

BASSER DEPT. OF COMPUTER SCIENCE

UNIVERSITY OF SYDNEY"
SYDNEY N.S.W. 2006
AUSTRALIA :

CARROLL MORGAN

BASSER DEPT, OF COMPUTER SCENCE
2006

U OF SYONEY o
SYDNEY N.s.u."'“
AUSTRAL IA

BRIAN G, ROWSWELL

UNIVERSITY COMPUTER CENTRE
UNIVERSITY OF SYONEY
SYDNEY N.S.W. 2006
AUSTRAL 1A

692 3491

KEN ROBINSON

OEPY. OF COMPUTER SCIENCE ‘
UNIVERSITY OF NEW SOUTH WALES
P.O. 80X 1 ‘

KENS INGTON N.S.W. 2033
AUSTRAL |A

663 0351

ANTHONY P, KYNE

DEPT. OF COMPUTER SCIENCE
UNIVERSITY OF MELBOURNE
PARKVILLE VICTORIA 3032
AUSTRAL [A

343 1844

$.A. 5001
AU A

61 822 34333 X2720/X2099

C. D, MARLIN

DEPY OF COMPUTING SCIENCE
UNIVERSITY OF ADELAIDE

ADELAIDE S.A, 5001
AUSTRAL 1A :

223 4333
B, KIDMAN -

"DEPT OF COMPUTER selm
UNIVERSITY OF ADELAIDE"
AOELAIDE S.A, 5066
AUSTRAL 1A

23 4333

ATTNs SECRETARY

DEPARTMENT OF [NFORMATION SCIENCE

UNIVERSITY OF TASMANIA

GPO BOX 252C

HOBART TASMANIA 7001
AJSTRAL IA ,

A, H. J. SALE

DEPT. OF INFORMATION SCIENCE
UNIVERSITY OF TASMANIA

80X 252C

HOBART TASMANIA 700t
AUSTRAL 1A

23 0561

0. BEAUFAYS

MATHEMAT IQUES APPL IQUEES
UNIVERSITE LIBRE DE BRUXELLES
AVENUE F.-D. ROOSEVELT 50
BRUXELLES 1050

BELGIUM

ALAIN PIROTTE

MBLE/RESEARCH LABORATORY
AVENUE EM. VAN BECELAERE 2
BRUSSELS 8-1170
BELGIUM

673.41.90

673.41.99

SERGIO DE MELLO SCHNEIDER
DEPARTAMENTO DE COMPUTACAD

UNIVERSIDADE FEDERAL DE SAO CARLOS

$AQ CARLOS  SP 13560
BRAZIL

ISVd,

i
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_ CANADA

F. CELLINI

DEPT. OF COMPUTER SCIENCE
UNIVERSITY OF WESTERN ONTARIO
LONDON ONTARIO

CANADA

{519) 679-60%1

e

UNIYERSITY OF TORONTO CO'PUTER CENTER

10 KINGS COLLEGE ROAD
TORONTO ONTARIO
CANADA

(416) 9708995

F. G. PAGAN,

COMPUTER SCIENCE

MEMORIAL UNIVERSITY

ST. JOHN'S NEWFOUNDLA AIC 557
CANADA

J. W, ATHOOD

DEPT OF COMP. SCI.:H963-10
CONCORDIA UNIVERSITY

1455 DE MAISONNEUVE BLVD. WEST
MONTREAL  QUEBEC  H3G 1M8

(514) 879-8130

CCANADA

D. B. COLORICK
COMPUTAT |ON CENTRE
BLDG. M=60

NATIONAL RESEARCH COUNCIL
MONTREAL ROAD. .

OTTAWA ONTARIO
CANADA

K1A OR6

. LUIGI LOGRIPPO

COMP. SCI..QEPT,

© U OF OTTAWA

OTTAWA KiIN N9

" s INIARIQ

H. TAYLOR

COMPUT ING CENTRE
APPL ICATIONS DEPT.
U OF OTTAWA

OTTAWA * ONTARIO
CANADA

KIN 6N5

ATTENTION: DONALD LINDSAY

" 'DYNALOG IC QORPORATION LiMiTED

141 BENTLEY AYENUE

OTTAWA ORTARIO K2€ 6T7

oo bl 5 SR NIRRT AW o < g st

FRANKLIN B. DE GRAAF
6 CARMICHAEL COURT
KANATA ONTARIO
CANADA

R,

QUEEN'S UNIVERSITY
KINGSTON ONTARIO
CANADA

R. D. TENNENT

DEPT. OF COMPUTING AND INFORMATION SCI

QUEENS UNIVERS|TY
KINGSTON ONTARIO
CANADA

N. SOLNTSEFF

DEPT. OF APPLIED MATH,

MCMASTER UNiVERSITY
HAMILTON ONTARIO
CANADA

(416) 525~9l‘0 XlG&Q

MIKE KIMBER
DATA CENTRE
THE GLOBE AND MAIL
444 FRONT ST. WEST

TORONTO “ONTARI O
CANADA
HENRY SPENCER
SP SYSTEMS
BOX 5255 STATION A

. TORONTO ONTARIO
CANADA
ANNE STOCCO
COMP. AND INFO. SCIENCE
108 1.C.S.
UNIVERSITY OF GUELPH
GEULPH ONTARIOQ
CANADA

cerseness X2259

CHARLES H. FORSYTH
APT, 2-304

300 REGINA ST. N.
WATERLOO ONTARIO

CANADA
(519) 884-7531

K2K 1K2

K7L 3N8

K7L 3N6

L8S 4K1

M3V 259

MW INS

NI1G 2w1

N2J 4T2

W. MORVEN GENTLEMAN
MATHEMAT ICS COMPUTING FACILITY
UNIVERSITY OF WATERLOQ
WATERLOO ONTARIO
CANADA

(319) ABs-1711

AH{I PHOGIRAM | ) HiAy

AP BcaN Lineae
COMPUTING CENTER

223 NATURAL SCIENCE CENTER

U OF WESTERN ONTARIO
ONTARIO

N2L 361

N6A 387
(319) 679-2151

L. C. PORTIL
COMPUTER CENTRE
U OF WINDSOR
WINDSOR
CANADA

(519) 253-4232 X645

ONTARIO N9B 3P4

G. D. DERHAK
COMPUTER CENTRE
U OF MANITOBA
WINNIPEG
CANADA

MANITOBA  R3T 2N2

W. BRUCE FOULKES
DEPARTMENT OF COMPUTER SCiENCE
THE UNIVERSITY OF MANITOBA

WINNIPEG MANITOBA  R3T 2N2
CANADA

(204) 474-8466

STEPHEN SOULE

DEPT. OF COMP, SCI.

U OF CALGARY

CALGARY ALBERTA T2N N4
CANADA

(403) 284-6780

BRIAN W. UNGER

COMPUTER SCIENCE DEPT.
UNIVERSITY OF CALGARY

CALGARY ALBERTA T2N 1N4
CANADA

(403) 284-6316

B. VENKATESAN

DEPT. OF COMPUTER SERVICES
U OF CALGARY

2920 24TH AVE. N.W.
CALGARY ALBERTA
CANADA

(403) 284-6207

T2N 1N4

ATTN: L IBRARY
PERIODICALS SECTION
UNIVERSITY OF ALBERTA
EDMONTON ALBERTA
GANADA

T6G 248

BARY W, POLTACK

BAE w. PULLACK
DEPT. OF COMP. SCi.
U OF BRITISH COLUMBIA
207% WESBROOK PLACE
VANCOUVER 8Cc
CANADA

(604) 228-0794

DOUG DYMENT

6442 IMPERIAL AVE.
W. YANCOUVER B8.C.
CANADA

(604) 921-7954

var 1wh

YW 2J6

ATTN: DATALOGISK INSTITUT
COPENHAGEN UNIVERSITY
SIGURDSGADE 41

COPENHAGEN N DK-2200
DENMARK

LARS CHR{STENSEN
ALDERSHVILEVEJ 16
BAGSVAERD DK-2880
DENMARK i
009 45 2 98 20 09

PREBEN TAAST!
COMPUTER CENTER
UNiVERSITY OF AALBORG
STRANDVEJEN 19
AALBORG
DENMARK

(08) 138 788

DK-~9000

L. BRANDT

DET REGIONALE EDB-CENTER
AARHUS UNIVERSITET

AARHUS C. 8000
DENMARK

06 - 12 83 55

ANTT| SALAVA

DEPT. OF COMPUTER SCIENCE
UNIVERSITY OF HELSINKI
TOOLONKATU 11
HELSINKI 10
FINLAND

SF-00100

9# ¥ILLITISKIEIA TY¥YISVI
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JUHA HEINANEN

DEPARTMENT OF COK’UTER SCIENCE
UNIVERSITY OF TAMPERE

BOX 607
TAMPERE 10
FINLAND

SF~3310T

0. LECARME
1 .M.ALN,
UNIVERSITE DE"NICE

LUCIEN FEIEREISEN, ;,
EDELSHEIMGTR. &4
KARLSRUME 1.-/,D~7
GERMANY

w60

GERHARD GOOS
INSTITUT FUER [NFORMATIK |1
UN{VERS I TAT KARLSRUHE

' 03-812-2111 X2947

MICHAEL Z. HANANY: - ELITA WADA :
4 COMPUTAT ION CENTER DEPARTMENT OF MATHEMATICAL ENGINEERING
BEN GURIAN UNJVERSITY or mz NEGEW! it < UNIVERSITY OF TOKYO

1VI8Y

9# Y3ILLITSKAIAN,

PARC VALROSE POSTFACH 6380 » BEER~SHEVA BUNKYOKU TOKYO 113
NICE CEDEX 06034 KARLSRUHE 1 . D=7300 ISRAEL .~ - JPMN .
FRANCE GERMANY (03) 812=2111 X7486
0721/608-3970
P. MAURICE ATTENTION: JAN WITT RUTH WE{INBERG TOSHIAKI SAISHO
{NFORMAT | QUE ZFE FL SAR COMPUTATION CENTER 1=25-7 KITAMAGOME .
UNIVERSITE PAUL SABATIER SIEMENS AG . * 1 HEBREW UNIVERS|TY OF JERUSALEM 5197 ooTAKY TOKYO 143
118 ROUTE DE NARBONNE HOFMANNSTR, 31, JERUSALEM © JAPAN o
TOULOUSE CEDEX 31077 MINCHEN 70  Dw=8000 I SRAEL
FRANCE GERMANY 02-32011/280
(089) 722-2265t
JEAN-P1ERRE FAUCHE ALBRECHT BIEDL GIDEON YUVAL MASARU WATANABE
DEPARTMENT |NFORMAT IQUE INSTITUT FUR SOFTWARETECHNIK UND THEOR COMPUTER SCIENCE 9-16 SHINOHARADA | .
IREP . DV~GRUNDAUSBI LDUNG THE HEBREW UNIVERS|TY KOHOKU=KU YOKOHAMA 222 '
BOITE POSTALE 47 TECHNISCHE UN{VERS|TAT BERLIN JERUSAL EM i JAPAN ; =
GRENOBLE CEDEX 38040 OTTO~SUHR-ALLEE 18/20 1 SRAEL : R IR o ) o
FRANCE 1000 BERLIN 10 VSH 419 ' : R . < i
GERMANY ; ‘
ALAIN TISSERANT ‘ GERHARD FRIESLAND s IRVING N. RABINOWITZ MAKOTO AR|SAWA ot
DEPARTEMENT | NFORMAT | QUE INSTITUT FUR INFORMATIK DEPT. OF COMP. SCi. " COMPUTER 'SCIENCE DEPARTMENT | m
ECOLE DES MINES UNIVERSI TAT HAMBURG e . TECHNION=ISRAEL INSTITUTE OF rsmw YAMANASH| UNIVERSITY - o
PARC DE SAURUPT SCHLUETERSTRASSE 70 : TECHNION CITY: HAIFA - 4-3-11 TAKEDA KOFU .
NANCY CEDEX 54042 HAMBURG 13 2 ISRAEL . “# YAMANASH| 400 S -
FRANCE GERMANY . KR JAPAN Lond
(0532) 52-1111 o
-~
HORST SANTO H.=H. NAGEL MARCO SOMMANI . = = =« NOBUK| TOKURA o
GESELLSCHAFT FUER MATHEMAT (K UND DATEN INSTITUT FUER INFORMATIK C/0 CNUCE- - = DEPT, OF INFORMATION AND COMPUTER SCIE .
INSTITUT FUER PLANUNGS UND ENTSCHEIDUN UNIVERSITAT HAMBURG VIA SANTA MARIA 36 W Y5 OSAKA UNIVERS!TY - 93
POSTFACH 1240 SCHLOSS BIRL INGHOVEN SCHLUTERSTRASSE 66=-72 PISA 1=56100 =1 MACHIKANEYAMA ot
ST,AUGUSTIN 1 D=5202 HAMBURG 13 2 o, ITALY : TOKONAKA 500
GERMANY GERMANY (050) 45245 JAPAN ::
o)
Ho=d, HOFFMANN CARSTEN KOCH MAURO MONTES| . OMARLES §. MURPHY L Y
FACHBERE (CH INFORMAT iK DISTRIKT NORD TEMA SPA ’ A cowuren SCIENCE GROUP B
TECHN| SCHE HOCHSHULE CONTROL DATA GMBH R T f TP
sreuaewmz‘ ERSEER H m R 3 G
e Vheig e | |
ukn ANY HERMANY ou-mm . HOVA
830 80 31 = 38
ASHOK N. ULLAL W, WEHINGER ouumz llLVl ATTN: DEPARTMENT OF INFORMATION SCIENC
KARLSTR. t LANGUAGES AND PROCESSORS GROUP TEMA S.P.A, VICTORIA UNIVERSITY. OF WELLINGTON
JETTENBURG  D-7401 RECHENZENTRUM YIA MARCON! 29/1 - © “ PRIVATE BAG PR
GERMANY UNIVERS I TAT STUTTGART g £¥BOLOGNA 40122 0T 7 WELLINGTON B .1;
STUTTGART 80 7000 ST TALY W * NEW ZEALAND )
GERMANY 051-26728%

(0711) 7841



IVAR LABERG

COMPUTER DEPARTMENT
UNIVERSITY HOSPITAL OSLO
RIKSHOSPITALET

0sLo I
NORWAY

(02) 20 10 %0

ATTENTION: &. N. VAN DEVENTER
COMPUTING CENTRE

NATIONAL RESEARCHTINSTITUTE FOR MATHEM

P 0 BOX 395
PRETORIA "-° 0001
SOUTH AFRICA
74-9111

~

STEN LJUNGKVIS
GUSTAF CLASONS GATA 61
NORRKOPING ' $-803 78
SWEDEN X

STAFFEN ROMBERGER

COMPUTER SCIENCE. - ;
ROYAL INSTITUTE OF TECHNOLOGY
STOCKHOLM . $=100 44

SWEDEN

LARS~ER K THORELL{

DEPT. OF TECE JCATION NETWORKS &
THE ROYAL INS OF TECHNOLOGY
STOCKHOLM 7

SWEDEN - °

SWEDEN=08+2356520:

LENNART OSKARSSON

TELEFONAXT |EBOLAGET L M ERICSSON
FACK ,
MOLNDAL

 S-4%1 20
SWEDEN , e

KURT FREDRIKSSON
RINGLEKEN 7

MOLNDAL . S=431 39
SWEDEN e
4631-41 03 14 (HOME)
4631-27 50 00-491 (OFFICE)

DAVID BATES

12 CHEMIN DE TAVERNAY
1218 GRAND €
GENEVA = o g
SWITZERLANO

R. MOREL

CENTRE DE CALCUL ELECTRONIQUE
COLLEGE DE GENEVE

1211 GENEVE 3

SWITZERLAND

27 22 28

URS AMMANN

INSTITUT FUER INFORMATIK
ZUERICH CH=8092
SWITZERLAND

(CH ZUERICH) 32 62 11 X2214

SVEN ERIK KNUDSEN
INSTITUT FUER [NFORMATIK
ETH - ZENTRUM
ZUERICH
SWITZERL AND

CH-8092

ATTN: R = BIBLIOTHEK
ETH = ZENTRUM
ZURICH
SWITZERLAND

CH-8092

CHRISTIAN JAOOSI
INSTITUT FUER |NFORMATIK
ETH

ZURICH
SWITZERLAND

01 326277 2217

CH-=8092

S. BALASUBRAMANAN

DEPARTMENT MSE

KON INKL | JKE/SHELL~-LABORATOR | UM
PO BOX 3003

AMSTERDAM

THE NETHERLANDS

(020) 202694

A. C. W, LEYEN
DEPARTMENT MSE
C/0 KONINKL I JKE
SHELL=LABORATOR| UM
P.0. BOX 3003
AMSTERDAM

THE NETHERL ANDS

ANDREW S. TANENBAUM
WISKUNDIG SEMINARIUM

“VRIJE UNIVERSITEIT

DE BOELELAAN 1081
AMSTERDAM

THE NETHERLANDS
020 548 24 10

J. J. VAN AMSTEL

COMPUTING CENTRE

EINDHOVEN UNIVERSITY OF TECHNOLOGY
P.0. BOX 513

EINDHOVEN

THE NETHERLANDS

(040) 474547

ATTN: DSM
CENTRAL L IBRARY
P.0. BOX 18
GELEEN

THE NETHERL ANDS

D. D. DE VRIES
LANDLEVEN 1
REKENCENTRUM R.U.G.
P.0. BOX 800
GRONNGEN

THE NETHERLANDS

H, YAN LOON

ACADEM| SCH COMPUTER CENTRUM UTRECHT

BUDAPESTLAAN 6

DE UITHOF UTRECHT
THE NETHERLANDS
030-531436

ATTN: BOEKHANDEL VERWIJS EN STAM B.V.

PRINSESSEGRACHT 2
! S=GRAVENHAGE 2005
THE NETHERLANDS

J. A. ALANEN

VAKGROEP INFORMAT|CA R.U.
BUDAPESTLAAN 6

UTRECT 2506

THE NETHERLANDS

T. J. VAN WEERT
ELZENLAAN 28
PEIZE 8131
THE NETHERLANDS

ATTN: THE LIBRARIAN
DEPT. OF COMPUTER STUDIES
U OF LANCASTER
BAILRIGG
UNITED K(INGDOM
LANCASTER 65201 X4133

LANCASTER

C. J. COPELAND

SCHOOL OF COMPUTER SCIENCE
ULSTER COLLEGE

JORDANSTOWN

NEWTOWNABBEY N.IRELAND
UNITED KINGDOM

R. G. DICKERSON

SCHOOL OF INFORMATION SCIENCES
THE HATFIELD POLYTECHNIC
PO 80X 109 COLLEGE LANE
HATFIELD HERTS
UNITED KINGDOM

HATF{ELD 68100

AL10 9AB

MAURICE O'FLAHERTY

444 MEVILLE GARDEN VILLAGE
NEWTOWNABBEY N. IRELAND ANTRIM
UNITED KINGDOM

C. A, LANG

PITT BUILDING

CAMBRIDGE UNIYERSITY PRESS
TRUMP INGTON ST.
CAMBR{DGE ENGLAND
UNITED KINGOOM
CAMBRIDGE 58331

CB2 1RP

A. BALFOUR

COMPUTER CENTRE
HERIOT-WATT UNIVERSITY
37-39 GRASSMARKET

ED INBURGH SCOTLAND
UNITED KINGDOM

EHT 2HW

BiLL FINDLEY

COMPUT ING SC|ENCE DEPARTMENT
UNIVERSITY OF GLASGOW
GLASGOW SCOTLAND
UNITED KINGDOM

339 8855 X7391

G12 800

A. M. ADDYMAN

DEPARTMENT OF COMPUTER SCIENCE
THE UNIVERSITY
MANCHESTER
UNITED KINGDOM
061-273 5466

ENGLAND M13 9PL

JOHN REYNOLDS

31 BARRINGTON ROAD

LONDON ENGLAND N8
UNITED KINGDOM

9% ¥3ILLITISMIN VISV
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D. W. BARRON

COMPUTER STUDIES GROUP

THE UN{VERSITY L
SOUTHAMPTON ~ ENGLAND 509 5NH T e
UNITED KINGDOM -~ .
0703-559122 X700

URS AMMANN * CH-8092 SWITZERLAND

. . RICHARD V. ANDREE' 73019 -
J. GOODSON DENMIS S. ANDREWS. 62901 phid
DEPARTMENT OF MATHEMAT ICS MAKOTO ARISAMA 400 JAPAN : Py
THE UNIVERSITY ‘ - ATTENTION: C. LAZOU WC1 UNITED KINGDOM -
SOUTHAMPTON  ENGLAND 509 SNH . :° ATTENTION. DAN BURROWS .~ 55812 .
UNITED KINGDOM . ‘ <45 ATTENTION: DAVID MADISON~ 35806 -
: “ATTENTIONs OONALD LINDSAY ~K2E 6T7 CANADA -
ATTENTIONY EOWARD E. BALKOVICH 93108 m’
ATTENTION: €. N. VAN DEVENTER 0001 SOUTH AFRICA phidgn
JUDY MULLINS —— ATTENTION: GORDON R. SHERMAN 37916 -
DEPARTMENT OF MATHEMATICS e “ATTENTION: JAN WITT  D-8000 GERMANY -
THE UNIVERSITY OF SOUTHAMPTON o megmon. JERRY W, SEGERS  5Q332 ' ¢ ;‘ :
SOUTHAMPTON  ENGLAND  S09 5NH o , _ - ATTENTIONS KYU LEE @ 89801 = -
UNITED KiNGDOM ATTENTION: N. ¥.-KOTESWARA RAO 500762 INDIA P
0703 559122 X2387 . ATTENTION: PAUL C. SMITH 335435 e
ATTENTION: ROBERT E. NOVAK 55165 e
ATTENTION: RUTH DROZIN 17837 e
CHRIS MARTIN ATTENTION: R, D. BERGERON 03824 T
COMPUTING SERVICES ATTENTION: STEVE REISMAN 55455 .
THE HICKS BUILDING . -ATTN: ACADEMIC SERVICES 90007 s
UNIVERSITY OF SHEFFIELD , 2 ATTHE BOEING COMPANY 98124 -
SHEFFIELD ENGLAND  S10 2TN . ATTN: BOEKMANDEL VERWIJS EN STAM B.V. 2005 THE uemem.nos o &
UNITED KINGDOM K ' ATTN:, 81700 BROTEUS. PROJECT-. .. 84112 e
78555 X263 . ATTN: COMPUTER CENTER 97331 <
ATTN: COMPUTER SCIENCE DEPT, 55435 M e
ROY EDWARDS ATTN: COMPUTER SCIENCES INSTITUTE 92507 X
DEPT. OF STAT. AND COMP, SCI. 1o ATTNT CONSULTING OFFICE . 61801 o =
HOLLOWAY COLLEGE " ATTN: DATALOBISK INSTITUT DK=2200 DENMARK ';; T
EGHAM HILL ‘ ATTN: DEPARTMENT OF |NFORMATION SCIENCE NEW ZEALAND - 2
EGHAM SURREY TW20 OEX ATTN: _DEPT. OF COMPUTER SCIENCE . 38677 :
UNITED KINGDOM . ATTN: DIRECTOR 32611 —
EGHAM 4455 ATTN: DOCUMENTS ROOM 97403 ®
ATTNs DOCUMENTS ROOM L IBRARIAN - 46637 <
ATTENTIONI C. LAZOU ATTN: DOROTHY smm REFERENCE LIBRARIAN 78712 ‘o
COMPUTER CENTRE o ATTN: DSM THE NETHERLANDS

UNIVERSITY OF LONOON " ATTNi FRIEDA §. COHEN 5!706 M
20 BUILFORD STRELT . ot m;m}" - U:MMN i
o T immm'

g™

ATINI L) .
ATTNI L IBRAR|AN M'm le‘_,m&ll OMIDA - )
PO BoX 481 . + DOWERTY - CANADA pes e
LOGICA LiMITED C AN len LIIIMMN 5001 AUSTRAL LA i
64 NEWMAN STREET -ATTH: PROGRAM LIBRARY NSA SB7 CANADA -
LONDON ENGLAND  WIA 4SE e ) TTH: PROGRAMMING ADYISOR - 89307 w2
UNITED KINGOOM e sipd. .. ATTNG READING ROOM.”. 02139
(01) %80 8361 ATTN: REGEIVING CLERK - 61820

s+ ¢ ATTN: REFERENCE ROOM K7L 3N6 CANADA

ROBERT REINHARDT v "¢ .. ATTN: REFERENCE ROOM 53435 : >
FABIANIJEVA 39 N L ATTNY 'R - BIBLIOTHEX CH-8092 SWITZERLAND gl
LJUBLJANA 61 000 . ” . ATTN: SECRETARY 7001 AUSTRALIA m (o2
YUGOSLAV IA _ - ATTNY SERIALS DEPT. "< 32242 e
' o ~ *ATTNs SSRFC LIBRARY 33433 o
- ATTNs THE LIBRARIAN. UNITED KINGDOM s



ATTN: UCC LIBRARIAN
1 USER SERVICES GROUP
A'l“ml Ulll BERVIOKS L {BRARIAN

LYNNE J. BALDWIN
A 4

+ BALFOUR
MICHAEL . BALL
MAURICE BALLEW
RICHARD BALOCCA

_DAVID BATES
JOHN €. BEATTY
4w 0. BEAUFAYS

'STEVEN M. BELLOVIN

. HERMAN BERS
PHILIP N. BERGESTESSER
.SCOTT BERTILSON

JAMES L. BEUG
ALBRECHT BIEDL

MARK BILODEAU

. TIM BONHAM

ERWIN BOOK

GARY J. BOOS

KEN BORGENDAL £

L. BRANOT

RONALD F. BRENDER
FRANK BREWSTER
C. E. BRIDGE
ROBERT |, BRIECH.E
ALBERT S. BROWN
ARTHUR A, BROWN
WARREN R, BROWN

GERALD BRYAN
WILHELM BURGER

HOWARD BUSSEY JR,

BILL BUZBEE

ROY CARLSON
DAVID E. CARLTON

G. CARRICK

~GARY CARTER

D. A. CAUGHFIELD
GARY CEDERQUIST
GERALD N. CEDERQUIST
F. CELLINI

GABRIEL CHANG

FAY CHONG

LARS OHRISTENSEN
PAUL CHRISTOPHERSON
RICHARD J. CICHELLI

L] 2H§ UNITED KINGDOM

19409
. 61801
93121
. 94305
11794
$09 SNH UNITED KINGDOM
90048
94720
60202
SWITZERLAND
. 943%0
BELGIUM

8000 DENMARK

CANADA
02139
95014
DK=-2880 DENMARK
55445
18103

THE NETHERLANDS
|

KURT COCKRUM
WILLIAM L. COMAGAN
BROMOIE QOHN 111

e

TERRENCE M. cou.im\
MICHAEL N, CONDICT
APRIL MILLER CONVERSE
RICHARD CONWAY
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Indexed Piles. . R iy

LTy e LR e

by §. Xnudsen, Institut fur Informatik:
_ E. T. H., Zurich ..
translated by J. H, lLoesch, SSRFC
. liniversity of Minnesota. Qe ay

In addition to the possibility of dividine -c':wentinl files into
scgwents (creatins a “seamented file"), 1t is.ialso possible to
construct, Ttcad, and modify indexed files. This feature also covers
the need for rapld Location and modificatien of segments,
NET B KR

An indexed file may he thousht of as a sequenttal file divided iato
.a-.nenu (that s, as a seqmented file). Fach seqment descrihen a
posnibly enpty serias of component-type elements and . is a "logieal
record” {in CNC SCOPE teeminolopy. In contrast to negmented files in
vhich & senment can be located through the use of & segment number
relative to the previous segment, a seqmeant of an indexed file can be
found through the use of a specific seyment refecence addresa (a
so-called randon {ndex), which is returned from tho lylten durinn the
write operation,

. Peciaracion:

<file.type> 1:= indexed {ile of <type> o

uaplo.
fxpe Afc - indexed fLie of ¢

The mponent type <type> cannot he char: Tndexed toxtfue- are oot
implemented .

'l’he standard functions FOF and FOS are defined as for sepmented files
and -are Llikewise valtd with indexed files. The standard procedures
PUT, GFET, and RESET (hence RFAD and VRITE) are defined as for
sexmented files, The procedures REURITE, PUTSER, and GETSFG, however,
are defined for Indexed files as follows:

RESET(f) ponitione € at the heninning, Thin allowe the firat of the
scgments descrihed by the Ffile to he read,
/
REURITE(f} initlalizes the writim of a new senment at the end of the
file f. The now semment (s therefore got written at the
hegianing,

PUTSAG(f,k) must he called when a new senment 18 to he closed. The
asmment index (of type 1..2124-1) corresponding to the senment
location {s returned in k.

REVRITF(f ,k) 1initlalizes for rewritine the setment with index k. k
must he an index that was tecturned from PUTSEG.

PUTSER(f) must be called to close a rewrite operatton.
NB. 1f a sesment that {s longer than the orisinai seament (s
revritten, seaments following it may be overwritten.

ARTICLES

(FORMAL SUBMITTED CONTRIBUTIONS)

GETSEG(f) 18 called to initialize the reading of the next seyment. An
indexed file can therefore be read as a sequential file.

GETSEG(f,k) initializes the readine of a segment with the tndex k. k
must be an index that was returned from a call to PUTSEG,

Sonc pronram examples will clarify the way tn which indcxed files are
used. The hasic declarations are:

var index: atray [l .. n] of t;
i, k: intener; p: hoolean;

- Urite an indexed file f with n seqments; the reference address
of each sexment (8 malntalned Ln an array of indices.

revrite(f);
fer 1 :=1g9ndo
hegin
while p do
begin (% fill fT *); put(f) end;
putseg(f, index(1])
eod

- Append & new segment. Tts index {8 returned in k.

revrite(f);

while » do
hepdn (* £11L £T *); put(f) end;

putseq(f,k)
- Sequentially read an indexed file.
resct(f);
while not cof(f) do
henin

a0t ena(f) do
epin  (* {napect £T #); qet(f) end:
aetsen(f) -
end

- Read a msegment with fndex k.

retneg(f,k);
while not eos(f) do
enin (* inmpect fT #*); qet(f) end;

- Rewr{te a segment with index k.

rewrite(f, k);

while p do
In (* f1L1 €T *); put(f) end:
putseq(f) -

(*Received 7/22/76%)
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(FORMAL SUBMITTED CONTRIBUTIONS) N 4 o

TR What fpropou h‘ thl W(W User's: Gv'ouv umrs) begin to discuss what is
ok Sl . needed for the proper adwinlstration of PASCAL. | Inftially suggest that Hy T
The Need f i . : -

e Need for Hierarchy and Structure we .dopg the fonm,;," Wl' mo
e in Language Management . . k4
o o
by The PASCAL_ User's B’ronp'nonlnue and- vote on & PASCAL -~
" Standards Committee composed of about 10-15 members. m
G. Michael Schneider : -
This conmittee must Inltially perform three functions: i
Department of Computer Sclence . ; BTN -
University of Minnesota 0

1) Attempt to seek formal recognitlon for itself

“with such.groups as SIGPLAN, AGM, and ANSI, bl

t find It quite ironic that so much concern Iis being paid problems of . groups 4 * [ 4]
, 2) Certify an official PASCAL standard. While this .
structure and organization of statements wlthin the PASCAL language but so o
e L. will praobably be the specifications found in Ly
-}ittle to the structure and organization of the management of the language : . . -
. N the PASCAL report, it should glear up certalin N

itse)f, By this | mean that there Is currently lacking & formal administrative P

grey areas" +y dispose
-~ hiararchy for the hand!ing of questions relating to language standards, ) grey ‘."."' ! po . ,)'
B S e . 3) _Draw up a "constitutlon' whigh spells out the role
spacifications, and extensions. R . > :

’6f ;the committes, ts sapw i office, the

= When PASCAL usage was small and consisted of only a few Installations,
" {anguage management could easily be handled by dolng whatever you wanted to or
by verbal agresments among all parties concerned. Disagresments could be
" settled by simple axchange of lstters, telephons calls or over coffes.
'(':’ usage of PASCAL ham | bollovmm M’g mu mryonlc stage of develo

s Wl 2o G G 10 i A Lty

- Ut verad bl on wow uning 1t o mnlr primary language, ol
2.Yas whils the growth of the language has been phenomenal the administration
of the language has Aot |t has remalined & looss knit, Informal meshanlsm
composed of the craators, users, and maintalners of the language. This is a

of the 'A!CAL language und decide @A nject 1, accept It

#3 a new standard, accept It as a, aMd extsnsion, or . ...
postpone any decision. Major declslens could be put to
& vote of the full membership |f necagsary.

chaotic way to administer any large system and, worst of all, leaves the

language open to chaotic, unstructured growth, It is also frustrating. To

M do we submit suggestions on changes, deletions, Improvements, or extensions
totho language? To whom do we submit our "bedu;lfully Jucid' arguments on
“whet nesds to be done? Currently there Is no one. This groundswell of frustra=
“t!‘?on was clearly demonstrated by the dozens of letters recelved by the Newsletter
»lhxo‘rtly after It began, which described suggested Improvements or changes. A

The sbove proposal omlts a grea awount of dutel] that can, be worked out by
the comlttu md tm m‘ubcnhlp. It would be Wle«u of me two Impose
any further my oun fesliings on, how such a snmm,éoulttu slwuld .opgrats.

k)

Ld

few of the suggestions | felt wers good, most quite bad. That, howsver, Is not what | care .mg ore not really the detally’ m , care about N"ﬂ!'ﬂﬂ -
the Important point, What Is Importent |s that thess letter writers had baen order and structure to the ares of language managemant == the same goals that ‘- "
saarching for a vehicle to formally submit proposals and Immediately leaped at PASCAL brought to language design. ’%:
the Users Group and its publication ss Just that vehicle, But, the Users

Group has abselutely no of ficial status as the arbiter of language standards. (*Received 10/1/76*) -

:

. nudud .dmlnlltntlon Is still lncking.

s



On_the suitgbility of 3 P Gomy o g
under: et i ]

Before Pascal was adopted by my pareat depariment for teaching purposes,
it was necessary to demonstrate that a suitable compiler was available.
We have access to a CYBER 72 running a timesharing service under NOS and
consequently acquired from Zurich the 6000 -3.4 compiler. The performance
of the compiler during installation gave rise to a great deal of optimism and
a few reservations, The optimism stemmed from the quality of the compiler;
the reservations from a few obvious problems caused by the change from
SCOPE 3.4 to NOS. These problems were slmost entirely caused by the change
in the method of use of the compiler not by defects on the code,
The local modifications were all introduced with one purpose in mind -
to faeilitate the use of Pascal for undergraduate teaching.
The modifications can be roughly divided into two categories,
1. Modifications to ease the use of Pasogl-
a) the compiler ignores leading line.numbers
b) compilation disgnostics are sensible with the L-option
¢) post-mortiem dump output is re~formatted for 7O character wide devices,
d) dayfile messages were re-ordered so that the fault reason appears on
the terminal,
e) terminal control introduced - a user interrupt will produce a post-mortem
dump, .
f) the post-mortem dump gives traceback information in terms of line
numbers not core addresses
2. Modifications to improve throughput
a) A G+ option to automaticslly enter s correctly compiled progrem
b) A W option, which allows the use of blank common for stack + heap,
This veduces the possibility of rollouts which may be caused if a
momory request for an increase: in field length were made.
Note R
To minimise store requirements we wish to run Pascal in REDUCE mode,
and under NOS the KRONOS ‘trick’ te:.sveid field length reduction

after a relocatable load does not work., i

Output buffers which are on-line to:8 terminal are not flushed by the

~

[
Pascal run-time system at the end of a run, This is left to the time-
sharing system. This change was made as the result of a poor benchmark
performance.

To demonstrale that the performance of the compiler was satisfactory
a simple benchmark was designed to compare Pascal with Algol 60 and

2.
Fortran, It was helieved Lhat this benchmark would saturate our
system,
The benchmark consisted of running 75 jobs as rapidly as possible from
15 terminals (5 from each terminal) with ne other users on the machine. The
experiment was repeated 4 times for each language: each time with a different
job. The amount of real time elapsed was measured in cach casc. These figures
include the time for terminal I/0 which was cxpected to be small by comparison
with the total time, -
For the experiment we uscd:
a Zurich Pascal compiler with local mods (but not 2c above)
an FTNTS compiler
an ALGOL 4 compiler via a procedure file which included utilities
for handling the line number problem,
and 15 ‘volunteers', many of whom had never used Lhe system before.
Jobs 1 and 2 involved similar programs. In Job 1 the program was
altered to introduce a compilation fault, Job 2 compilcs OK and is executed,
Jobs 3 and 4 are related in a similar way. The programs used were genuine

student exercises. The 'same' program was used for each language.

Results
Job Time in seconds for
Number Alqol Fortran Pascal
1 701 245 426
2 1950 450 190
3 840 254 *
4 2967 440 220

*The Pascal experiment was terminated ax the performance was
unsalisfactory,
Modification 2c was included and cxperiment repcated. The results
were 153, 155, 14] and 201 seconds respectively,
These figures are interesting for two reasons
1. the improvement from 426 to 153 for Job 1
2, the fact that Job 3 Look less time that Job 1
Fact 1 can be explained by the introduction of the extra modification which
reduced the core <-> disc traffic by
75 x 4 x 500008 words per benchmark
= 61.4 million characiers

for the benchmark involving compilation errors,
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3.

Fact 2 can be attributed to the human learning process. As the
exper iment progressed the volunteers were able to type the commands faster
because they were more familiar with the system.

In fact the performance of the Pascal compiler is such that the figures

presented for the second experiment can only be regarded as a lower hound

on the throughput because the terminal 1/0 now accounts fer a significant
proportion of the timo measured, e.g.: -,
in a faulty compilation benchmark:-

no. of charscters typed by humas at a terminsl = 65

* " " " ,"igystem at a terminal = 540
assuming typing speeds of 3 and 10 chars/sec. this accounts for 76 seconds
at every terminal, It seems likely that the system is not being saturated
by this benchmark when using Pascal,

Conclusions

1, The performance of Pascal is satisfactory

2. These {igures represent a lower bound on its performance. More 1
accurate figures would have required the use of a greater number of
terminals (1o saturate the system) and repetition of the experiments.
In the context of the experiments this would have been a waste of time,

A Mo Addyman

Win

(*Received 10/4/76%) ..

T paseaL POLPOUrEAL, .
by Richard J. Ciehelli”
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Topica for the PASCAL user: - FagE e e

Direct access riiea
"Standud" PA.}CQL i1
Software $ools  *-

v BEE

The fq.‘}loixng 1P Vn&; ted uW”n |ppmch to direct access
files in PASCAL. We bom with a ;usculuon 0f current PASCAL
file facilities.
Sequential Files in_PASCA
“iifhe PASCAL Revised Hop

PASCAL. * Thus, ‘a rn. u %

IS

same cype. ’,,A yundou, m,mmm m»aqmu« il s
defined.. It 'is referencedvdy a’ m_ gg___g!; "Only orie element '
of a rile may be acccslcaA%Eﬁlny ;ﬁg{._ Y pr'diouto EoP (ond of
file) 1o defined such thatwben 15 4 4enayathe operation. . .

WRETE ( <file svemd ) or PUT ( Couffer’ FiaBie» ) is valid, 1f EOF
is tuise, READ (lulc nu) Y or wffor variubled ) 1s

Possidie. As 3 ulde orﬂoh er the

BAFFAE BELNEOE 13 RSVIH WRRRAEN N

wuring ‘& sedushie o NiADy ‘Wvn he LisNe_PONALn vayend sne luMu‘
Polﬂilh EOF renains trus l"ﬂ‘ [ ] wu‘,lt ¥ m O”I'IHOHI RESETand
REWRITZ move the buffer pointer to the bcginning ‘of the sequ'enoo‘.

Retr wWw L LR

PASCAL oequential files look like tapes.
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The Notions of Direct Access Fjles

Most mass stcrage based operating systems present flles to
the user as named data sets (l.e. groups of related items
assoclated under a cataloged name ir, a directory). The user can
request access to a data set by supplying the system with its
name. PASCAL sequentla. flles are easily provided in moat
oberacirg systems. However, the’vgatvmdjoripy oﬁ third generation
OQgrating systems glve the user an‘ulgernative Lo the tape-like
f;le organization capabilities of PASCAL files. This alternatlive
alows data items to be accessed directly. That is, if the "rile"
consists of 1000 items, the user can access the 439th without
passing the 438th or rewinding from the 440th.

For direct access files there is no notion of a buffer
psintur, and thus there i{s no EOF, RESET, or KREWRITE. Any item
may be read or modified "in place". READs and WRITEs can occur
in any order.

The nearest riction tc this ldea that 13 defined in the PASCAL
Report is that of arrays. 1 propose $o extend the PASCAL array
concept to provide clrect access ruo}llt;au.. '

Tu accomodaty thiv extension to the language, [ propuse that

the type declaration for arrays be extended from

— D —

OGN

to

¥ hpdy tnforms ne viat ;um‘J“arnlﬁ i %”M“PF”4 Uup
e, 10 AL T I W T
luve i am duplicatling th b #ffort.

1
1
]

3.
A "iorg" array will be crne wnich might reside on direct access
sezondary mass storage.

Consequences of the Notatioun

Treating direct access files as arrays requires only relative
record 1/0 capabitlities from the operating system. It seems to me
that tnis provides the putentlial for all direct access faciilties
a£ the most fundamental level. [t suggests that such advanced

notions as "indexed sequential access" will have to be implemented

by the programmer or as utilities in terms of the above primitivea.'

Implementation Detalls

Direct access flles are used in two basically different ways -
a5 bulk tempurary work space and [or fast, non-sequential access
to permanent data using xeys based upon content or relationships.
To serve the first need, the long array can simply be a local
array variable. In a virtual memory environment the word "long"
might be ignored by the compller. As far as the programmer 1s
concerned, this type of long array is equivalent to a (possibly)
6luow accuss array.

For the second case, long arrays are global to the program.
They will ce named as formal file parameters in the program
neading Just as global files are now. Their declarations will be
in the varieple declaratiuns of the program, or level U, block.

I{ a long qrray flle doesn't exist when a program declaring
it 13 executed, one should be created (and should remain upon

program termination), If one doea exist but 18 incompatibie with

FOMRIE 10 quite eimpin, A rulative record Flle (tong 8rea "
HARE Frop LOB preiran #iM ahakiisy td Qund ['uy F&ﬂ 4§3ap-a'fu3-»

8)) m 8 A“ 1% ‘y Hey u; ¢na§ o the r?uur &
T 4T A0 s Ll i (T
oygtam ® by uling record variant parts ror array olements,
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L.

the program definition, a fatal error‘ohould result. Other fatal
“error conditions will arise if the actual fi1le¢ is sequential or
if 1t is the wrong size (i.e. any type mismatch).
Several programmer notations could be used to gulde the compiler
- 4in mepping the data items into efficient store. For example, the
~declaration "PACKED LONG ARRAY" might~cause the compiler to try to

" “ploek the records efficlently. By extending the doilar sign
; e

B-ncnt notation, the programmer might suggest biocking f;cf.orl!x
. ol )
‘and the number of core resident direct access record areas.

’ !g‘or Interface

" Long arrays will be used exactly like in core lrrlya. or

gourse, & long array of files or a long lrrly of long arrays
oan not be prcmitzcd. Other than this obvloul restriction, a
lona array will be like any other array. Access notation will
be ldentical,

o Tete T ohe BTN SUSATUVNED HLER ERD Sehme: NoweAn:
WRBH 0 BEsPRAReE WPIANR HAHFORRIORD UBLHN tull WERRY ¥ IBHERES,
he may rvoke aigniriaants avernead .0 And 4t will be almest

completely invisible to him in the code text. The phrase
"long array” Just doesn't uuggest long moments of cumputer toil

to the pryogrammer. The best sort for a long array may in no way
:
resemble the best for an in-core array.

¥ T suspect, however, the days of slow access rotating magnetic
storage are limited. 301i1d state bulk memory seems destined to
overtake disks. Our notation may be more appropriate for the
future than the present.

onclu.;on

; . ) - .
1 suggest ehat ;tu cgngepe of” ,1503‘ arrays" is -utneiont *
for dircct access rile facilities and’is’ conslstenc with bhe '

design goals of PASCAL in 1ts simplligity and clarity. .

ionk

ARGy ol

-unduu. wun rupue ea lundl

om- SM mﬂﬁgf ﬁ i AR
18 i ﬁlﬁﬁﬁ [ ﬂ%i

-~

8 humanly unumnnnm mmon. !n,lhm, it hus & mu uml

regular syntax.

u_We gud a Pgm iy Bgag‘mlgd!mm? A o

Lec us consider the population

. rqu with PAscAL and
PASCAL standardization: language dni:;mn, language implementors,
program writers, and employers of prcégg’ﬁwrlters.

language Deaigners » ) ;i:i;l )

In our case, this is Dr. Niklaus §lfch. He says PASCAL is
what he'saya it 1s. But, in fact, PASCAL is too important and
too widely used to have its scope del‘imd and limited by one man.

-
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6.

.~ We all have a legitimate Say in' this and we can and shou!d exercise

our responsibility. It is important, however, to recuvgrize that
the current success of Pa3CAL 18 based on 1i8 eloguent design.
We must seek tou preserve 1us simplicity and clarity above all else.

Language Implementors

Ur. Urs Ammann and his group impleémented PASCAL in an efficient
and robust fashlon on the CDC 6000 cumputere. Because many users
confuse a programming language with ite particular implementations,
Ammann's finc implemeritations have been the wellspring of PASCAL
user growth. Because many implementors have followed Ammann's lead,
it 18 iikely that the PASCAL compller is the most efficient
language processor at any shop which has one.

Implementors desire standards to gulde their compiler writing.
ﬁrequent]y however, in order to interface or compete with existing
languages, they stretch or reinterpret the standards to meet real
or imagined user implementation needs, Implementors and compiler
maintalners should take great care not to let ad hoc patches to an
;np;ementatton becume de facto chunsea‘to the language standard.

. Fortunately, no hardware verdor has tried to make PASCAL

its own. But we all know that PASCAL will soon be a vendor product.
This should not be viewed as auguring potentliai corruption, buc
instead as a‘sign of maturatiun. We should recognize It as such
and provide verdors with an excellent standard to work from. |
personaily anxicusly await the day wheﬁ»Seymour Cray, QGene Amdahl,

and Ken Olsen market PASCAL machines.

R S TTIePY o T e

7.

Users: Managers and Programmers

For obvious reasons, organizations and their representatives
(1.e. managers) want standardization in a programming language.
Every organization has learned Whitney's lesson about
interchangeability. In programming this means adherence to
scandards..

Programmers have problems to solve. There are things which
could be added to PASCAL that might make one programmer's job
easier, The problem is to address the entire user community.
Frankly, some languages are better than PASCAL for some applications:
use COBOL's Report Writer for reports, use SNOBOL for string
manipulatlon, etc. PASCAL can't be all things to all people and
8tiil be simple, concise and easily implemented. Remember the
PL/1 syndrome - multi-mililion dollar compllers won't solve
anyonie's problems. There i1s a revolution coming in computer
software as more programmers learn how to do more things simply.

getting a Reacognized Standard

A standards committee should be set up. (I would particularly
llke to see Dr. Walte as a member.) This committee would represent
users and designers first, implementors and vendors second. Its
purpose would be tu get a document approved by both PUG members
ana the ANS[-X3J3 committees. International standardization is

also desirable. Additionally the committee would be charged with

¥ Tt 1s ﬁhe nalve manager who thinks hardware vendors desire
standurds, As tne current efforts with big languages indicate,

all they want to do 1s exclude the competition.
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}
cortifying that a particular lmplementation conforms to the

“. standard.

Only with formal recognition will PASCAL be adopted by

large conservative organizations and selfish vendors.

There is danger is having a commltiee for this purpose, .. .

when COBOL was being designed two committees were formed. Since
the problem of business data proowssing was regarded as 8o big,,
- one committee was asked to deliver a;quick interim report to

* use to"make do! The second committes wes to solve the DP
language problem. The first committes r,port is in - its preduct
wab COBOL, We are mtill waiting for vhe long range committee's

L

dise Phrnl word ob previous FRLAUres.  Phe hew PORTHAK Lé an
obvious disaster; the PL/I asandard ie &n abomination, We oan
do better! We need be nelther upward compatible with previous .
errors nor & vendor's puppet. We can do 1t right if we get

together and try.

Software Tools for FASCAL

PASCAL implementations for new environments are oceurring
with ever Increasing frequency. As PASCAL iz used for more and
more produetion programming, it 1o important that a univurea) set
of ancillary software touls be agreed upon, 3ome of these tools

oan be defined Ln an snvironment independent way su that when

%tton in acandarq fAscM. Hwy qm\ p’como Pap of a umvo:qu

it
huhm. ol b e duulnbmmlt Mu““v. } hein pruptiny wii M u“
Lint, With PUQ memperahip help the liust will deveiop inue a

Workitg specification and a powerful set of programming tvolis,

PASCAL C 8
Currently there
code, relocatable Y- .
code (PASCAL-P) . . Postab] pRiaicy wﬁmﬁ“
CompsLe¥ ks in'.ef"“‘;, ndard | Agcu{ ubset (PASCAL-8) exists.
 Por compiler writersstnere should:be ¥ stahdard PASCAL ' *'%"
language 58t wet. - Tais uniwersal WAt of ‘PASCAL programs hould
axereise new PASCAL compliers smd:Reld!implesentors gain ~*7° "
confidence in the oorrectness of ANil#oompilerss.

An-interactive interpreter should’be deviloped. ‘This system

would provide interactive aymbolie Nn“‘ﬂu dabuuinc factliviom

LISRBORTES) HORRTRGERYE AUMBA; ok ii Iﬁ%ﬁiﬁ ﬁ% §l§¥ ﬁ@ ﬂﬁ

WRRO P ARAN PL/Ee OReekous sumpkiew
The Leoamms and Boehmann am&hrwrtuu ayatems are also

important tools for any shop engagediin liénguage ‘Bévelopment.

Source Program Tools - ' T T

Wirth has written.s cross’refererice program. Parhaps, 1T

the variable names were improved, nf*"lti’nda'm version of this -
program could be among the software tools. A roEtgogﬁbr‘
“pretty printer" is essential for produeing documentation quality
listings. Mike Condict's might be & good starting place,

A gode instrumenter is a very impdrtant debugging and

refining tool. LInstrumenters insert statement counters or timers

so that reports of relative usage or"u]‘o oan be made. An instrumenter

10 {nuatuanie 4n eRript *ﬂ' pysgfgmg‘ :
A hligh lnvel Wiakd prebbvesassi Would ilow bo i viduabie

facility.
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10.

Source Libraries

The CUC scurce library utiilty program UFDATE 1s currently
used for distribution of the SCOPE versions of PASCAL. It 3eems
to me that & mini-version of UPDATE (with only sequesntial program
libraries) could be implemented in PASCAL. This would help
standardize the distribution of PASCAL tools. (Incidentally,
CDC's UPDATE 18 the best source ;ibrgry system I have ever seen.
1 think its quallty should be emulated.)’

For truly large systems {50,000 Iines) a source code data
base is desirable, Such a system keo.pl‘euck of which programs
access what data and provides for uti&&arﬂ {'ile and reccrd
descriptions among programs, ete. I understand such a system for

PASCAL exists but is a deep dark mllligﬁi secret.

Documentation Preparation

oAy

W. Burger implemented part of Waite's PLAP in PASCAL. e
need a universal PLAP- like toocl to miﬁéun manuals and other
documentaticn in machine readable form. Justification and
hyphenatlon and facilitles for rroducing high uality printing
in upper and lower case snould exist. PASCAL documentation

should be distrivuated in machine readable form for ease of

publication and diatribution. .
Obfect Program Facllitles Vf

4

. Work is now in progress op, prggrwmhictf{o;d "PASCAL

absolute pinaries, Facilities ror overlay processing srouid
be prcvided. Automated aids 'whi'ch nﬂp sreate effective overlay
structures should be provided. A blhdry decoder i. aiso a useful

tool. : Lo

Other Programs
An efflicient table processor with facilitles like COBOL
Report Writer would be desirable. Current work on PASCAL data

base management systems, matiiematical funhction libraries, and

computer alded instructtion systems augur the day of increased use

of PASCAL in business, engincering, and education. 1In the area
of function libraries (for mathematics or business), facilities
shouid be provided for not only Llinking in binary modules but
alao for including source modules.’
Concluslons

Obviously, where environmentai condltions permit we should
have a universal PASCAL program implementing each software alid.

where the environmental factors prevent this, we should seek to

provide a standard user interface to the desired functions.

Conclusion

The ideas presented in this paper are perhaps still ill-formed.

They are meant as a starting point for serious discussion. I hope

thore will be reaction and leedback f'rom PUG members.

¥1In my opinlon, merging programs at the source level is to be
preferred to binary level linking. PASCAL compilers are
typlically faster than linking-loaders.

(*Received 10/12/76'i
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THE CASE FOR EXTENDING PASCAL'S 1/0

Michael Patrick Hagerty
Abt Associaféé Ivnkc'.'

With the introduction and subsequent increase in popularity of PASCAL,
a number of papers concerning the language, its features and deficien-
clies, have appeared in various journals and newsletters. Champions of
the language have extolled the virtues of its structure and unambiguous
grammar using both example and theory as justification of its useful-
ness. PASCAL critics, on the other hand, have questioned the claim

of the proponents that PASCAL will replace FORTRAN, po1nt1ng to the
{nadequacies of the language in several areas. Wirth (1974) defends

. the absence of certain "favorite features" as necessary to avoid

inefficient programming solutions or reliance upon features which are
contrary to the aim of clarity and relfabjlity. When the features being
debated refer to the flexible {nput of large amounts of data, the
critics hold the stronger hand, and with much justification.

As & user of PASCAL in an environment whers large files of data are .
the rule rather than the exception, ! find the argument that PASCAL's
native input facility is sufficient to be without merit. Much of the
data analyzed at AAL is produced by the Bureasu of the Census or other -
government agencies and is available only in fixed-format records in
milti-file volumes. The absence of a formatted input capability is

not marely inconvenient in this instancei 1t is self-defeating. Several
alternatives have basn adopted as stopgap measures, including the use of
FORTRAN subroutines to handle all read operations, However, it {s oOb«
vious that {f PASCAL s to bacome one of the more common languages, 1%

M ¥ whie i p thase wha progesy
R A A g e e

To gain Ineight into what 14 required, 1t s first necessary to examine
the deficiancies in PASGAL frrn the data ’M'lylt’l point of view, The
foltowing 1{st represents a minimal sat of those daficiencies:

e PASCAL 1/0 1s asymmetric in that no REAU operation exists which
is the inverse of the formatted WRITE. ,

# PASCAL 1/0 is further asymetric in that certain types (ALFA
and BOOLLAN) may be written, but cannot be input using the
native READ procedure. .

e Although the most powerful facet of PASCAL is its structuring
facility, there exists no simple, direct method of transmitting
RECORDS to and from formatted textfiles.

o PASCAL requires the inefficient use of data storage media b
not allowing the user to maintain his data {n multi-file volumes,
Only data between the portion immediately addressed upon RESET
and the first EOF can be examined.

imge size, ‘the absence of a feature whi
srcmg columns rather-than fraefield ts-
choice of formatted f1les was not made onl

.

r for convenience, altl
the availability of this feature 1n other Tanguages did encourage its
use, It does require space, disk or tape, to store large amounts of
data, and the requirement that each variable be separated from its neigh-
bors by a blank(s), gobbles up more space, and therefore costs more.

If 1t were only the very large data bases which were formatted, an argu-

ment could be advanced for special, custom-tailored 1/0 for these appli-
cations. This position loses ground when considered.in 1ight of most
-applications packages which atlow both form of input. AAI is a very

heavy user of the SPSS: and other statistical-packagesi Within the past

yaar, the freefield input facility of SPSS has been exércised only twice:

once ta.test that it workes correctly: ang once agein.on a problem with: »obs
only ten cases. With any survey of over 10-20 observations, it 1s also

much more economical (and accurate) to ‘have ithe data collected in fixed
format without blank delimiters.

In the present situation, each user community is left on their own to
develop and implement as part of thefr 1ibrary, a formatting reader
which meets t?oir own needs. The upshot of this, as clearly described
by Elsenberg (1976), 1s that PASCAL will bagome another BASIC {n the
ared of 1/0. As most users sre awars, BASIC orograms from one system .
have & vary Tow probabiifty of running under anothar system as aach
manufacture, or vendor, chooses to implement.1/0 in a slightly differ.
ont manner, The computing world can wall do without this form of chaos.

L L
VI RPN
AT AR,

The third mentioned deficiency is directly ralated. to, the first two.. .-
It {s incongruous that a language as well structured as PASCAL would

fall into the trap of requiring the user to transmit the elements of... .. . .
his weli-structured records element by elemenit. This deficiency 4s e
magnified by the lack of a.defined formatting facility for input, the . . '

B i HEFPRLE 1%
B

existence of the "special” types, and the sbsence of a formatting tool ap
which would tie the size of the individual elements to the order within . ®
the record tself. FORTRAN has FORMATs; COBOL and RPG have PICTUREs; bas
and PASCAL has nothing comparable, It has been rumored that one im- b

plementatfon of PASCAL uses FORTRAN FORMATs, although this hardly seems

Zer 33Vd
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to be the optimum solution to the problem. What ts needed is a fresh
look into what it means to tie a format specification, even if it im-
plies freefield, to a given element of a structure. Unlike FORTRAN,
1t should be capable of diagnosing at compile time attempts to read
or write {ntegers with decimal points and othé} such errors.

The fourth deficiency is representative of the attempt to stay clear of
defining what constitutes the implementation of f{les within the context
of a system. By requiring that all data sets processed by PASCAL con-
sist of one file, the interface between various systems 1s kept simple.
Unfortunately, this requires the user to either keep one file on each
tape or disk 1ibrary, or copy off .a single file from the multi-file
volume to satisfy PASCAL. Keeping partially f11led tapes and/or copying
desired files does require added expense.

The remainder of this paper will be devoted to several recommendations
which, if adopted, will remedy most of the problems in the area of 1/0.
The form of the recommendations will be to first present what the
construct will look like, followed by a# explanation of how it is to
be fmplemented. Each of the constructs will be based within the scope
of the following declarations: SERY L

STy
CONST NCPW = (* Number of Characters Per Word - ALFA TYPE *)

VAR A: ALFA; .
: BOOLEAN;
: INTEGER;
: TEXT;

: FILE OF arbitrary type; RS

: INTEGER; §* number of characters read or written *)

: INTEGER; (* number of places to the right of decimal *)

OZT—rm

READ (T, I:N) will convert N characters beginning with the current
Eomion of the fils T to INTEGEN and store the re xm inl
oading blanks are to be treated ag Beres, but trailing or inbedded
blanks represent an error and should:de disgnosed as such. The

humber may be aigned or unligﬂgj, &%%é
. ) g » Y [
8 A8, S AR s
fraction, Blanks before the whole muber and following the fraction
are to be considered zeros. Imbedded non-digits are errors, The
voula overide the'D specttieetiam iy Punced 1 the data which

o g 259 P
READ (T, B) will read a BOOLEAN varisble 8 freefield from the file T.
TRUE and FALSE will be the aTlowsd character patterns.

-4 -

REAV (T, B:N) will be expected to find the characters TRUE or FALSE
within the next N character on the file T. Where N is less than
5, only the first N characters will be matched.

READ (T, A) will store a left-justified ALFA of at most NCPW characters
in A. The variable will begin with the first occurring non-blank
character on the file T and continue with characters until the
number of characters is equal to NCPW, a blank character is en-
countered, or EOLN(T)=TRUE. While spanning leading blanks, EOLN
will be ignored. EOLN will be cleared on return from the proce-
dure {f it terminated the transfer of characters.

READ (T, A:N) will store the following N characters from the file T
Teft-justified in the variable A with blank padding out to NCPW.
No more than NUPW characters may be transferred. EOLN will, as
an installation parameter, cause a normal termination with added
blanks out to NCPW.

OPENR (F)‘ will cause the system to RESET a file without rewinding fit.
This allows the user to position the file before executing the
PASCAL program.

OPENW (F) 1s the non-rewinding version of REWRITE.

PUTEOF (F) fnstructs PASCAL to write the output buffer, followed by
an EOF, and invoke OPENW beyond the EOF. PUTEOF is the tool for
creating multi-file volumes, a PUTSEG for EOFs.

GETEOF (F) will cause an End-of-File to be read gskipped). with the con-
current resetting of EOF(F) to FALSE. OPENR(F) will then be invoked
to open the file past the EOF. If two contiguous EOFs are detected,
this will imply the end of the volume, and EOF(F) will be reset to
TRUE upon return from GETEOF(F). If EOF(F) is not inftfally TRUE,
data will be skined until the EOF is encountered, and the normal

processing of GETEQF wil) continun,

QETEOF (F, N) instructs the system to skip N EOF marks on file F, When
the [lrumator fa spocitiod, GETEQP éi |n|loTuu- ta anstO{!fN).

g o o e AT i

i
The above alevan proposed sxtensfons t0 the language are directed to
overcoming threa of the four mentioned deficiencies. The code necessary
to implement these features 1s simple and readfly {nstalled in any com- .
plete implemention of PASCAL. (As an example, & though trivial, the
code for reading ALFAs 1s included as an Appendix). The observant
reader will notice that no attempt has been made to provide a workable
solution for the third problem: formatted and freefield 1/0 for structures.
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It is conceivable that a mechanism can be devised which is compatible
with the syntax, grammar and structure of PASCAL, and will allow the
separate assignment to different elements in a structure of specific
formats. After giving the matter much thought, I am at a loss to
Eroduce a new and uniquely appropriate scheme. It appears at fi rst
lush that some hybrid of PICTUREs and FORMATs might work.

For want of an adequate solution, we" tt I have adopted 2 strategy 7
which we know to be flawed. It is unacceptable as a solution to the
problem of racords and textfiles becsuse it simply ignores the exis- ~~
tence of textfiles altogether. By specifying a single word format
descriptor for each element in a record, it 1s a simple matter to

have a pv!'ocodurc decods & whole record quite efficiently. By building
arrays o

TYPE FORMAT » PACKED RECORD -
i éam B00L ‘ INTEGER, nmg;
Wi DECIMAL PLACE

i TR

of the same si1ze as the records to be read, filling in the ﬂve elements
with appropriate descriptors, and passing that array, along with a
segment of text already read, the text can be converted.

X et

The procedure we use has four parameters: a vector of characters; the
FORMAT array; the resultant decoded RECORD of data; and an integer which
sgecifus the number of elements to decode. For the sake of efficiency,
the routine was coded in the assembly language of our machine. The only
trick is to manage to get into PASCAL a whole se?nent of text to decode.
This 1s accomplished by fudging the I/0 buffer allocated by PASCAL and.
allocating a array on top of that buffer, Data {s then read into that -
buffer, and decoded directly out. CDC, as well as most other manufac-
turers, provides a powerful read facility which will initiate a read

of a specified number of words (or bytes), and read until either the "~
list is satisfied, or the record on the 1nput device is depleted. It

is this feature which I would propose to be an implementation dependent
feature. o
READBUF (F, X, N) will initiate the ruding of N items of X (whfch 'Is
and array with at least N elements) from file F. This operatien
merely initiates the read, but does not guarantee its completion.

WRITEBUF (F, X, N) 1is the fnverse of READBUF and initfates the write
of N elements of the array X. Once again, completion is not
guaranteed.

COMPLETE (F) forces the system.to completay ’
.on file F. eptering ?ucm state

BUFLENSTN ( 1! k] ‘fmtf UM!‘ will reg
mvge of.e) 3 s whm !
on the fﬂe F. 3

gar npnw\tm
e last operation :
not be used mtﬂw Y

Thcso additionﬂ iyimplmntatmn dependent,,

to optimize its operations . gm 1 Lhe-opportunity to.
overiap some {ndependent "! ﬁ’d u ggw ‘ ttends to. m e

task of moving daéa. ;'ﬁ iw; 5 R
Tha sophisticated um muu mognm that whm thl |umn1onl mde

in this paper apply most diractly to the sequential access of large . .
amounts of dats (the {ssue of mmt importance to ML), no atte

basn made to come to arm wit the host of -other sceess mhm. '”Fm-

Ei‘e‘é"%"’gj‘:'fah S li‘ﬁei’ ) it

to av fe an imp mnn on ?ndlmnatnt schame or dﬂﬂv

m

" tisenberg, J., "In Defensa’ 6f Formatted Input,” PASCAL NEWSLETTER,
Number 5, Snptmm. 1976,

Jensen, K., mrth N.. PASCAL USER HMUAL AND REPURT, 2nd Edition.
Spr1nger-Ver'lag. 1976.

(*Received 10/15/76*)
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(#8TayPo yEssUss X0 HEAD ALFA (LEFT- 1ISTIFIED) FREEFIELD, HAGERTY #)
PROCEDURE RDA (VAR F: TEXTS VAR Al ALFA)S

CONST NCPw = 1o (* NUMBER OF CMARACTERS PER WORD #)

VAR I : INTEGER}
CHBUF : ARRAY(1..NCPW] OF CHAR$

BEGIN
IF EOF (F) THEN
BEGIN MESSAGE (Z* TRIED TO READ PlST FOS/EQFZ) 8 HALT ENDI

WHILE (Fe=Z 3) AND (NOT EOF(F)) Do GET(F)§ (* SPAN LEADING BLANKS *)

IF NOT EOF(F) THEN (* COLLECT CHARACTERS FOR ALFA #)
BEGIN - .
T1a0}
REPEAT . i}
Tszlels . .
CHBUF(I1teFsy o
GET(F)} : Cae
UNTIL (FesZ I) oR (I=NCPW) oR EOLN(F)
IF EOLNI(F) THEN GET(F)} {®» CLEAR EOLN FLAS IF SET @)
WHILE I<NCPW DO (* FILL REMAINDER OF WORD WITH BLANKS &)
REGIN
IimIeld
CHIUF[I)1aE 2
ENDS
PACK (CHBUF 910 A)
END
END (® RDA #)3

‘tcst-.P-.EooUo.xo READ ENCZ COLUNN ALFA KM FIXED FORMAT. HAGERTY »)

CRLC L

< PROCEDURE FRDA. (VAR Ft TEXT}. VAR Alultﬁhﬁﬁutb‘INIEGER)'mn~ﬁ’ . r

CONST NCPW = ‘Fy)* " (& NUMBER OF cntﬁné*!ﬁ% INA wonu (T
VAR 131 INTEGER} . - R R ‘
CHHUFI_ARRAY[I-.NCPH] OF CHAR: N

L 12 e
‘17 EOR(F) THEN

IF (NC<1) OR (NCINCPW) THEN .
BEGIN MESSAGE (3% ALFA FIELD WIDTH “ERROREY s WALY ENDY
. 17 NOY EOLN(F) TneN K coxutcr -~c= cuupacvens "

én;s;:llt-r4l e A

Iﬁjﬂ i B8 ELL wounans 5 v vt g

mé-‘o:ﬁ;?;ml ] o
'ACK‘C"’U’OIOI) .

- ENNY ' prte Rl
3 !uo ¢0 FRDA *)%

GENERAL THOUGHTS ON PASCAL

Arthur Sale
1976 October 20
University of Tasmania

ARISING OUT OF

CORRESPONDENCE BETWEEN SOUTHAMPTON AND TASMANIA

MIXED LANGUAGES

Here 1s the focus of the survival of PASCAL. If it is possible for
programmers to access and use the vast library of FORTRAN mathematical
routines that have been developed, then there 13 hope that the

scientific community might be encouraged to transfer their skills and
effort into PASCAL from FORTRAR. A tremendous benefit, and greatly to be
desired. If this is not possible (to mix languages) then even this slim
hope must fade away. The inertia and ecological success of FORTRAN is too
great for any naive competitor to survive and thrive.

I note many PASCAL compilers produce assembly code for their machine.
Shades of IBM70L0! Still, the approsch does allow mixed languages at
little cost, but some attention must then be paid to (i) efficiency, and
(11) ease of use of the joint system,

On the Burrougha B6700, the problem is much more significant as no
aua‘nblx} Hlunquege exists, (For tHoae who marvel at this, know that no
computing centre director would want ons for the security risk it would
be (86700 integrity reliee on saftware), end know that the structure of
the sxecutable code f)le would require wn elabordte aseembler to specify
811 that is necessary...) Burroughs Algol is the lowest level of the BE700.
Conuqumtly achievement of mixed languages requires either compiletion
inta ‘Algol (diaregardedl) or the cunstruction of structured code-files
that ave quite incredinly qgmplax by the stendards of menollthie mashines,
Tha binder in feci hes tu be wbiw to re-srrenge code (especisily in the
wusaeneas ninsk) far awn and presdufined thcs&n; ARNHEINLE it

rnugtz r%rama LRI H R TP
b ok

vanrihlllll, even in thls cwee, the euhievement of mixedslanguege programming

must be sttemptad. Even more must this be the cese in simpler situations;
the only exceptions being mono-lenguage systems such 8s Brinch-Hansen's.
Angd these are not addressed Lo the same purpose es viable general-utility
compilers,
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PORTASILITY

I+ is imoortant to realize that standardization is not & good in 1taelfs
tnz prasest benefits to computer sclence of standardization are

(1) truneferability of skills betwesn compllers,

(2) portability of programs written in standard languages, and

(3) sxchange and development of compatible compilers s mads mors sasy.

It must be reslized that the semantics of the languuge 1s quits ss importent
o8 the ayntax in reslizing ohjmctive (2), and in this regard there ese
o e of diffimdtion in stanurd Mk

FEAE AP bhonw 0 ANERARD GRARNNNER B0%,  Exsunt PR §henw GRRAUAERD SNOS
pursist with #-bit eharactera, the QRERIC end ANCIL cherscter sets must

bu fegerdid as the de Favto stendards of the industry, ALl PASCAL sompilems
shiould have the capsbility of working in gither (prefersbly both) of theae
two charscter sets. The implications are thet no-one is justified in
irventing 8 new character set, nor in allowing any other charscter set to
ba used unless it is & firm committment by the computer/operating system;
and that even in COC and other 6-bit machines an effort should be mede to
provide ASCIT and EBCOIC characters. I can think of no more comman
portability trap than that of ignoring character collating order. Pescal-P
was caught.

Arother, mot so obvious, is the prectiov of sllowing any=length identifierce,
but permitting only the first few n.charscters to be significamt ignoring
the teil, If » progrem is complled on @ computer with trus sny-length
identifivcs (e.g. 86700), than 44 Lo quite on the carde thet 1t will be
compiled incorrectly by some athar computer without warning, as if the

T IS RIRETE e S
SEUL I dwighly HE Hoowd Gn ke B Sl Wikl nb b very lmi ¥ Maridebuty
MENADG 97 Getter an girgr tharsefier, .

There sre many more portability traps which ect so ss. to limit the

resl portsbility of progrems written on one computer to quite a long way -belou
that uhich is schievable at the present state of knowledge. They require
more attention in the cese of PASCAL. I find it infuriating to receive a
progrem that the author claims is "portable® only to find that he or she

i® onviously not aware of the most obvious requirements for partabliity,

INCLUSTION OF SOURCE TEXT

The 86700 compuer hns 2 fll‘suru (n : a
tncluding source text fm s naved ﬂh iﬂ th! emgultinn., The 1%
taxt may bs, but s mot uiuluv. umn. It m include further included
files, up to nesting depth defined by W number of file buffers reserved .

(in the PASCAL compilar: a depth of 6).‘ In fact this is used as & structuring
aid in the 86700 PABCAL compiler loum, mm eumut of some 20-30 Pilen
(noma with lltnmuvu) umu into . tru-ukn structura by inclusion

raferences, Thn mmty u llu uufux m m i:nq lioresy mttnn .

(10 MDA 9 L fRtinen, mevwmsion)
FRUALAN; A ii{ itam lxax'gﬁm W0 1 T 05 iﬂlm

of raloonbonie birary or Linked verelang ﬁl'llmm -

Yhe B6700 eonstrugt 18 v mnn optlont 1t spasars on & single 1ine
which begins with a §, and has the fol}wim syntax:

—=§ = INCLUDE womp F110NEME —porm e

L.. mu;-ncmunblrmnqc _T

Examples:
$INCLLOE PADKAGEY ,
$SINCLUDE mm/srmmms 30000-60000

Quite olearly, such » construct in FARCAL could mlso ba mmbedded in the
compiler option Wirth has implemented, 3 only it were not 20 rutrlcﬂw
in syntax. I would commend such & fscllity to ell PASCAL compilar-writers,
preferably adnhuring to the wbove wyntex, Yha defeult should be o omit
listing the included text.

1y)
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FILES

files are PASCAL's biggest probiem.’ In e modern c’ohtex’c, PASCAL's files
are an anachronism, PASCAL should ha\(t.;l"ccess to randor-access files

as well as sequential; should be able{%!g communicate with terminal devices
ss well as card readers and line printers; should be able to at lsast
specify file attributes; and should have a record-oriented 1/0 subsystem,
On top of this files do not fall 1ntoithe same class as other VAR objects,
since for the most part their lif‘e (extent) is not limited to the extent of
the program or @ procedure thnrmf. Thcy may be siready existing (in which
case the declaration im more of the nature of 8 specificeation), or may live
on pest the progrem's death (and often have to conform ta external
recuirements such ss line-length).

Therefore s11 normal VAR operations on ‘files should be carefully avoided.
The assignmant. and.comparisons on files should be regarded as sbsclutely
meeningless, aa should poasmmtfn” oA nmy- nf fnu, or records

' cnntainirq t1las, and other arnmrxﬁnmsa e

LR Noa

The 85700 mplmutian uill MIW- ith'lbute luu in the FILE type
dechmtim (uhethsr in the TYPE or VAR p‘ﬂ) sccording to the following
syntax:

[ ST e

» FILE

‘o

T ( ~» machinespecificettributelist ») -}

Exempl es:
VAR
INPUT (KIND=READER) OF PACHED ARRAY [0:79] OF CHAR;
CODE  (KINDwPACK,TITLE#EXECUTABLE/CODE/TEST ,UNITS=0RDS,
MAXRECSIZE=30 , BLOCKS] ZE=300, MYUSE=DUT)
OF SECTORRECORDTYPES
The attribute list probably has to ba mlchinc-mcifii: et the present state
of operating systems. The veclared size of the record of the file is
checked for compatibility with.eny.specified sttribute.
IS R o
All 86700 files sre sutomatically sllowed to be accesscd sequentially
ar rendomly, so this guestion nnes not lrlsu specll"ically. Environment
encuiries and attritate changp cén e vm,O@ts uﬁ g‘m nptmtinq sys..em.
/

STANDARDE

Adherence to the PASCAL standard, interpreting this to mean the language
defined in the Pascal Report, and the axiomatic definitions tﬁereuf, must
be 8 very high priority of any PASCAL compiler uriter/maintainer. There
are nevertheless several sticky problems which face any person in these
categories. Let me expose them.

1. There is the question of whether to implement a sirict PASCAL, or to
extend it with various features. Of course there are some areas
where PASCAL must be extended (see later), but every extension provides
2 user temptation and reduces portability of the resulting programs.
This works towards implementing PASCAL &s she is defined, and that
slane.

There ere the problems sesocisted with undefined parte of PASCAL: for
example the elahoration of a [CASE where the case expression evaluates

2

to & value not matched by any .label. A compiler writer has to do
something, and these flaws or loopholes in the definition are left to
individual discretion.

There are places in PASCAL where the language is seriously deficient;
primarily in trestment of files and i/o. Individuality here 1s necessary
but can be seen to be clearly tending towards the Algol and BASIC
messes.

There are pleces in the PASCAL definition where the antecedents of
the present state show through, in an unwerranted manner. Examples
of these are (1) the COC influence in the curious PROGRAM construct
(often unnécessary, and dexiving from COC FORTRAN), the use of .. or :
from Algol in arrey declarations (when TD is more explicit and less
obscure), and the insistence on FORTRAN's archaic control character
at tha atart of A printed tiael

.
w
.

4

Ubjectively, m; s for as 1 am capable of it, it seemn to me that PASCAL
has in fact been frozen too soon, before the defects have had a proper
chance to be eradicated. It ie therefore of prime importance that

some procedure be adopted uwhereby evolutionary change i{n the language

can be controlled, otherwise prolifecraztion of dialects is inevitable.

Some of the sfterthoughts should be recognized es such, and removed from the
province of the standard defining document.

(*Peceived 10/31/76*)
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DEPARTMENT OF MATHEMAYICS
CHRISTMAS-SAUCON HALL ¥14

OPEN FORUM FOR MEMBERS

(SHORT, INFORMAL CORRESPONDENCE)

LEHIGH UNIVERSITY
BITHLENEM, PENNSYLVANIA 10018

July 28, 1976

Mr. Andy Mickel

PASCAL Users Group

UcC: 227 Exp. Engr.
Univeraity of Minnesota
Minneapolis, MN 55455

Dear Andyt

Wnat happened to that new PASCAL releass announced
last March?

i S L A L

‘il kdy 3 expressive abit y i pesu a bo creabs
liruuwu 6A% lemsons with 1% The aempliier for this
uago u uuo of figiens, i. output code in interpreted
i (18 Ky werds) PABOAL program, The interpreter
feacurea good run cme debugging aids which in many ways
resemble PASCAL's PMD.

In addition to the lesson compiler and interpreter,
there 1s an object lesson decoder and student monitoring
facility. The student monitoring routines record and
report individual student scores. Lassons can also be
set up which administer tests, The monitoring facility
reports a trace of each student's lesson sessions question
by question, The system keaps track {on a permanent file)
of each student's status and can be used to sequence
students thru a series of lessons and tests,

In total, the system is the Anou versatile and

effiocient CAL system 1 have sver seen, To a great extent
the viability of the system ocan be attridbuted to the fact

fin 4 o Bee ek THRE S e e e

kyatem fo
ergl ’
p

Richard J. Cichelll

{*Note: The student mentioned above is PUG member David Englander.*)

IN REPLY PLEASE QUOTE:

UN}VERSITY COMP-UTING CENTRE
T The umv:mﬂ 'OF SYDNEY

NSW 2004 30th July, 1976

Pascal User's Group C/- Andy Mickel,
University Computer Centre: 327.Exp Engr.
University of m.nnuon

Minneapolis, M 4sh

gn!chz

Dear Andy,

Bluigi imv& in appdleiblon .ﬁ‘i mm ’ ﬁ' whia mgai

Vuss's Geeug AR my Nabe, ue_for | LT

our Compusing mgn provides A senvies: u she. University -
and to some Subside users. Yor the past 18 months we have
been developing some of our applications programs in PASCAL.
We have found a significant improvement in the rate of
production of reliable programs. It is, of course, a
pleasure to write in.

The PASCAL compiler here is nintninod by the Basser

Department of Computer Science who make extersive use of it
- for undergwmduate teaching and research computing. As

we have to continue to provide software products a&cross

hardware changes, we a&re interssted in the transfer of

PASCAL to new machines and in program writing tools. No.

doubt you: Center has the same concern. As we have only lud .

our CYBER 72-26 for two years it will bc some time boton
we may have to face the probhl- S

T

wimnamaﬂﬁf

Brian G. Rowswell < 3

encl.

9¢ ¥311315A3)
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2512 San Gabriel St.
Austin, TX 78705
17 Aug 1976

Andy Mickel
Univ Computation Center
Univ of Minnesota

Dear Dr. Mickel,

T would like to join the PASCAL users group. and recaive
your newsletter,

e »@‘-}% »g‘w;a—m
I am a doctoral candidate in anthro Y, &ndl my uses of
PASCAL are for organization and &nal§ ofdata on la
_.soquisition and on cognitive va ‘Eiomﬁimo programming
for anthropological applications “usuallyin
odball data (when the study is not a‘simple statistical ono).
the ability to strucigre that data has a rather liborttinc
effect.on ono'- procrn-ulnct . i

nmvor. I have found the lack of fomttod read capability

nthcr Annoying at times, and I wonder if other users feel
¢ sAas. way, It would certainly not be diffioult to add

thil cnpability to the compiler in such a way that it would

- compatabllity with the Jen w.txtn (197‘*
l!w -for cmp}m R . )

I!ADLN(!. xltwl. xlcvl. x)nw3)| :
l- I vnrt blie of sy o Lnio 1) rcll or pnontd APPAY

i i em

fingn) or thoro would be transg rtl
bloﬁn bctwocn systeme whioh trunoate trailing blankn and
lt which do not, Real numbers guoh as .05, =,3 should
. RDR t0 halt the profrnm {in formatted or freefield
md Honuﬂy == you'd think ETH never writes programs
which have to read the putput of Fortran programs (i.e.
statistical paelmgu). o

I'm loéiln‘ fbrwtrd to loolnp my first PASCAL users group
nowlletiur == tell me 1f there are any dues or anything.

Sincere

Willett Kempton

OPEN FORUM FOR MEMBERS

CRHERY, IhbORMAL cokieskonbice s

éizzz:Sgizzvzmovzawadeé?gtfl/égaéLhzadﬁ;&aA&v
?/n/zme'{y/ of Nassackasetts
mhiorse 01002

COMPUTER AND INFORMATION SCIENCE
GRADUATE RESEARCH CENTER

(413) 545-2744
August 31, 1976

Dr. Andrew Mickel, Editor
University Computer Center

227 Experimental Engineering Bldg.
University of Minnesota
Minneepolis, MN 55455

Desr Andy!

As we discusscd on the phone, enclosed is an iten which we would
1ike to have included in the next iseus of the PASCAL Nevsaletter,

Also, anclosed 1e a copy of the actus) prettyprinting program
oend documentation, whieh {n for your informatien,

m »qut«m{ \w \n- H VE ue mntn "'f’. gwm 1 g L LY
“ L“Roi !t (mh Em }:e:}h utli ftw:?n:“l:\;‘ pt;::nm lEot ua
keap 4n touch,

fiincerely,

Y Z.,&// 4

Henrxy Led zard
Associate Professor

HFL:1ms

Enclosure

1V3ISvVd
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w UNIVERSITE DE NiICE

o iS o b S AERE LABORATOIRE D'INFORMATIQUE © Neete 16 th SEFTRMEER 1976

WEST TEXAS STATE UNIVERSITY T " PARC VALROSE

SCHOOL OF BUSINESS CANYON, TEXAS 79016 08034 NICE cxoex T
DEPARTMENT OF COMPUTER INFORMATION SYSTEMS oo =
Septeaber 13, 1976 r T m
. Pascal user's Group To=
o/o Anly Mickel e
Univmity Oarputer Canter ~
227 Exp. Engr .m
University of Minnesota -t
User's Oroup Mimupoﬂ-, MN 55455 ;

Arg”mm ‘ U.!.A.
A T .

Eara

o B Ay ,
N ‘ . ‘lone for T read with meh interest the firay newslietter made under your veaponsibility,
Sems tine age you ssnt Ao all PUG menbers a set of sorrestions S
A EASCAL 8»:- ) and Repcrt, Secomd Bftion. In the process and 1 wes very i.rfxph‘uod of the vast aru?unt of useful informations you R
. of moving from Drake to West Texas State I have buried my copy in managed to pack in it. One problem afreid me : at £/ 1.31 for postage costs,
7: stecks of yet unpacked papers, Would you plesse send me another feo | for the 11 not - . ha
=2 . P k. my feo or- group wi. ovcneowrthmfoz‘o?eyur If you have a
E ” P non-negligible number of oversess conrsapengents, this could be a problem.
We are in the process of getting PASCAL up and rumning on our DEC-10. Would it not be good to have a Europedri‘re-distributor, who could make as
. 1 am wozicing without letup am the process of converting to PASCAL
" scwe rather open-minded colleagues. I will use PASCAL as the vehicle _much copies of the newsletter as neqeesary and send them throughout our
cnige; Janguage in the ::t; structures course this spring. ('Is there any : whole old continent 7 He could aleo‘édlYect fees and keep the part neaded
o T way to do it? for his own costs. This would be an extension of the suggestion made by
Do you know if anyone has yet to build a reslly interactive version of Judy Mullins of Southampton. I am not suggesting that I could do this work,
PASCAL? since we have no really good copying facilities in Nice, but maybe scomebody
When dot; thcrdﬁgt edition 6:{tu“ PASCAL Rewsletter come out? I am else could be contacted in a wealthier University. I think that Pascal is a
lookdng forwe § 1%. language which is equally popular on both sides of the Atlantic, and that
@, Sincerely, it would be a pity not to take advnn% of this exceptional situation.
8 . The rest of the present letter 1s ::tq some remarks, comments and
5 sy ] . isions on the madi ‘bewsletter. Some of them be
A 55 i . pmcin urged on by ng , o~ pay
Assistant Professor of interest for othar Pascalers and ication in newsletter,

Computer Informstion Systems but I think it would be better that.yii ddselection and morever a rewriting,

since T know my English has much
Pascal User's Group sei ’
""the remark before, I think it would bs very interesting to have a world
meeting aftér the many mational m?w ix;\USA. England, France (more
details below), Switzerland, etc. It»shbuld be possible to arrange samething
with the local organizers in Mg thrqugh & TC 2 menber. Since IFIP
:is a very formal organization, it MM be useful to search for some
'amngemntuooonaspocnbla w SR




Standard Pascal book by Bill Atwood : I am somewhat afraid by
this title, and I will write separately to-Bill. What is exactly
- Standard Pascal, I do'nt know, and I think it should be very dangerous
that anybody (but Wirth) could say that his own idea of the language

is the standard, without any d;chSsmn with the gommunity of Pascalers.

_ Many people have dxfferenf ideu on the subject, and I say more on the
_subject below,
S about Pascal e and other Ppench-speakmg parts

of Europe (Pierrve Dea)amm cculd say much more than me about the
French-upeaking part of Mnri.m)}: Pascal is used in some imporvant
or smaller Universities ag a vehicle for teaching programming and
writing software, esl;i_dhlly in Paris (Institut de Programmation),
Toulouse (Universit Peul Sabatimr), Bruxelles (Université Libre),
Lausanne (Ecole Polytechnique Fédérale), Montpellier, Nice, Neuchitel,
etc. Some important Universities (Grenoble, Rennes) do not use it
because they have mde{hitgh‘?vestmnts in ;ither‘ Algol W or Algol 68,
which are much better tjo'olsi Lthan Fortnan and therefore stronger
obatacles to the shift teo P.ml. Implementations of Pascal have been
made in Grenoble on the IH 380, Paris on the CII Iris 80 and 10070,
Neuchatel on the IBM 1130, &nd.one is being made in Nice on the CIT
Tris 60, More detaila follow In'the "{mplemantation” part of the
present letter. A twosdays u&gu about Pancal took place in Nice mne
VOAF AgD: Bixty pareeps fmm Belgiwm Ak twitueriand a4 tended,
LT A B R 1
Which vere H»uan‘c«} HAHRIL i HRH ke thil ALodt the se

of Pascal in teuching, ite Wilpntltion and its changes or extensions,

I pian 1o vrganise a -uum mj.n; i May o Juiw 77,

About _tha ; Mt L1 1 orhink it would b«
very useful jolicy ro Mmltgf p‘uwplek sending Pascal programs to
write them in the wblimt{on;limm and not in any particular hard-
ware ot implementat ion latm.' By "publication language", I mean the
form uued in both Wirth's booke and in the Pascal reports from Zurich :
free use of lower-case lﬂ:tm,.underllned keywords, use of every
simple and aesthetic avallable ehu\acters, such as {and} for comments,
£ 35 * and so on. By "ha.r"hare or implementation language®™, I mean the
form used in Jensen & Wirth's book (because of limitarions on the
character set) and on every implementarion : genevally only upper-case

. v_w‘ .

letters, ( » and * ) for comments, <& , >z , <> and 5o on. I think the
publication language is the only truly readable and aesthetic form, and
that every implementation should be free to give its own interpretation
of the characters which are not available on its part icular hardware,
provided it conforms to the general rules stated by Wirth himself. In
fact, any implementation language which can be translated into another
one by means of a one-page Pascal program should be acceptable, and this
includes national variants for key-words. In Cichelli's paper, examples
in the text generally conform to the publication language, comments
excepted, bul figure 1 does not underlines keywords and uses a character
sat not particulary readable, and the complete program seems to me & good
example of what should be never done : only upper-case letters, no
undarlined keywords, for stringe, /+ and »/ for comments as well as (+
and ¢+, and s0 on. I kow well that it is very difficult to have any
secretary to type correct program texts, and that is probably the reason
why Jensen & Wirth's book was typed by a computer, but it can be done
and I think it is worth the trouble. Of course, these remarks are not
criticisms about Cichelli's paper, which I find very interesting and
useful.

About the paper by Timothy M. Bonham :, I agree about point 1.
Abou* point 2, I must recognize that to critize Habermann about the uge

uf "o ingtead of ".." wan a petty point and probably a eritleism of the
typesetter, bt 1 think also that proof-reading exists for removing such
Arrares The aymbal M., " Haelt' WL QAHRR Javhiladin 11y sl BGaliEPS

11 SRR et g A R W WA
I have a more important cmticism about the CDC 6000 qonpiler, which
ronniders "«" and "1" aa equivalent, for some historical and nhsoure
reanor, That |8 prolably the main otetasio to a very nimple aml patural
axtensjon of the case statement, viz, the use of a subrangs as a case
label, by similary with the notation for sets,

About point 3, I think that this long discussion should not
be necessary if the distinction between publication and implementation
language was clearly done : if you have the left arrow and like it,
use it; but it is much more uncommon than you think, and there are much
more Algol' users than APL users on the Fastern side of the Atlantic.

About point 4, I agree , more espucially as the French version
of Fascal keywords uses bas and haut (up and down) as translations for

1o and dowpta. Abaut point 5, T Jdinagree, because three different syntaxes

I 84311318143" 1vIsSvd

“4IANIAON

F3I6T

Is 39Vvd



for commuts seam really too much, As it is, the current myntax has
more advantages than disabantagan. Onae more, howsver, 1 think that
avery }m Hl Yl dexival cunwn‘ on w’nt oy e imn:s \rek’ i o ma

svety panboifar deedodl (um(eh aii Wil i fiy bo Hidies il
whAlp bl o L1 "nmwiml“ Lu poadly dutiied) by o cim=page Pasal
praogram sheuld ba aceaprable (but not for publlcation!),

baseal bibliography + my translation in French of Wirth's
first book (Systematic programming) is at last *n hands of the
publisher (Masson). I expect the book to be released during 1977.
Implementation notes : Although CII 10070 is a nickname

for Xerox Sigma 7, the CII Iris 80 is another machine, more precisely

an extension of the first one. Moreover, the CII operating system is menaged to read this long letter in {ts entirety, thank you for your w
different from Xerox and transporting a Pascal compiler from a Xerox long-suffering. I look forward to any news. t
Sigma 7 to a CII Iris 80 probably would not be a trivial job. i
A Pascal compiler for both CII machines has been written by Mesars. Sincerely yours, ’

Thibault and Mancel of IRIA (Research institute in Informatics and ..
Automatics, a French goverrment agency), by bootstrapping the first :
CDC 6000 Pascal compiler. It has now been upgraded to accept Standard <
Pagcal and to allow separate compilation, and it is officially distri- b
buted by IRIA, a case which seams unique. Its ‘ovarall performance seems ‘ :«; V
to be quite good, and it is used in French Universities which have one - s C f:ﬁ

. i I

. of thesa machines.

e CTHITT 56 33 3 Sempivtaty sIFForent machiney Mg
witd [mty dind v bve e brouble L New vl trydig Lo Digiesent
Fagcal, Fasoal-F presently worke interpretatively, bur it is unusablie
frp pregraine Larger Than one page, and censequent ly 1t canpet be used
as a tool for bootstrapping a true compiler. 1 plan to write a hrief

Pascal have been done for the IMM 1130 and are in use at the
Univaraity of Neuchdtel (Qamw de cwus, Qﬁptmx'la 20, Cp-2000

leatsh Rl

A conpiote and mianird ompiier for she Nerox Bigm 8,7
and § has been done by Merre Desiarding, vwho can give you all
duslrable information. Anywiy, it se~88 6 be & very good implementas
tion, especially m the dclm:m of canpatmillty and conformity with
the standard.

I hope that some of these infarmations will be of interest
o you, and that my poor English will'rot be a hindrance. If you

%

9f ¥ILIIVSMEIN JYISVI

paper for describing the hootetrap method which will be used, and which
seems 10 be a unique one. Maybe it could be done in time to be’included
in newsletter number 6. .

A Pascal compiler for the IBM 360, which was probably the
first one, has been done in one of the Universities of Grenoble.
Unfortunately, the people who made it had no time nor support for
distributing it, although it seems to have impressive performances in
execution time (but less good in storage needed for compilation).
People to contact are Messrs. Henneron and Tassart (Informatique &
Mathématiques Appliquées, B.P. 53, 38041 Grenoble-Cedex, France).

Implementations for Pascal-P, Pascal-S and finally full
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UNIVAC PARK, P.0. BOX 3328
ST. PAUL, MINNESQTA 535188
TUL PHONTD 112 645-0B1

. Ssptember 17, 1976
Andy Mickel :
University Computer Center :
University of Minnesota crpr )

227 Experimental Engineering iﬁii#inq

Minneapolis, Minnesota 55455 -

Dear Andy, . TR B el

£ . R ELM g BT
"In response to John Eisenbéfg’s krti¢le 'In
Defense of Formatted Input’'..X would Iike-to make the
£ollowing remarks:
1. Format%ied I/0 statements:are usually wrapped
up in a package of confusing motations which
detract from the readub*;;;y of a program.

2. It is not clear that a ‘system routine which
does ord{ch) - ord('@g') would be any better
than the user's own reoutine sadsdn sddition,
it is unlikely to respé in a £flexible manner

©'* to exceptional numbiers*(#.¢g. beyond machine

., Precision). S o5 B

3. Pormatted I/0 still does not solve the
general problem of numb#f“td gtfing ‘and atring
to number conversions.i'v iU o T

The University of Illinois PASCAL compiler has
a rather elegant solution to this topic. This
implementation of PASCAL allows the user to ‘read’
or 'write’' numbers or strings to and from arrays
as well as files.

Sincerely yours,

Dodanit & Tfovk

Robert E. Novak

SPERRY UNIVAD 18 A DIVISIGN OF BRRARTY RAND GORPONATION

INDIANA UNIVERSITY
Resaarch Computing Center
Wruheld JLORRUSnRGan ter

BLOOMINGTON, INDIANA 47401

T8L. NO. §13~—237-1910

September 22, 1976

PASCAL User's Group\

e/o Andy Mickel

University Computer Center
227 Exp. Engr.

University of Minnesota
Minneapolis, Minnesota S$545S§

Dear Andy:

Since your visit to Indiana University last Spring and
with some prodding from Al Towell, I‘'ve become "hooked” on
PASCAL! Hgth my administrative responsibilities in the center
I have not been able to spend the time on the language that I
would like (i.e. I'm not an "expert” yet); nevertheless, it
is clear to me that the language far exceeds (elegance, read-
ability, flexibility, etc.) anything else that is generally
available., I am gratified to see the formation of PUG (enclosed

.is a 84,00 check for membership); if ever users (without manu-

facturers' interfersnce) have had an opportunity to do a great
searvice to the computing community, thzl is it...we must not let
the language get away from us by allowing local extensions to
cr.c? into widespread existence without a proper review proced-
ure (Eg. a PUG Standards Committee...we have 2 "jewel"” here that
needs protection). I also support Hellmut Golde's belief that
the widespread acceptance of PASCAL is dependent on the ability
to mix Fortran and PASCAL main- and sub-programs; Fortran (an
historical accident) can only be corrected if programmers are
able to "grow" to PASCAL gradually.

As my expertise in the language develops I hope to con-

tribute to PUG's primary roles...to maintain the integrity and
Promote the acceptance of PASCAL.

S8incarely,
5!.% W. Young

Director
SWY/pce
P.S. I know of at least two PASCAL users; hence,

"PASCAL User's Group" should become "PASCAL
Users' Group!"

9# ¥3L13TSMIN VISV
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LEHIGH UNIVERSITY >
BETHLENEM, PENNSYLVANIA 10018 ~—~
PROFESSOR OF COMPUTER SCIENCE DEPARTMIENT OF COMPUTER 8CIENCE :
TS e E PR S ERS THEUNVERSITY en . Crmisrab ssucon ace #1s October 9, 1976 - =
ICL PROFESSOR OF COMPUTER ENGINEERING M3 P . . m
0. 8. G. EOWARDS, M5c., Pn.D. MLEE, .- e
PROFESSON OF COMPUTING SCIENCE o x
£. M. SUMNER, PhD. £ BCS. ¢ Teisphone: OB1-273 6488 ~
PP IOn O AR D, e A Andy Miokel - m
PASCAL Users Group -
29th September 1976 U001 227 Exp. Engr. —f
University of Minnesota m
Mr. Andy Miokel =
University Computer Center _ Minnespolis, M¥ 55455 i
227 Experimental Engineering Buudlnq
nneapolis B“r iﬂﬂ“ !
fnnespua ’ggjgg
Hnésota The fhres Nn Newsietier w ALy weli dene = keep s
HA, she .“ workt. ,’# ;’ ” ﬁn
1 was sorry to read that Dr, ¥Walite initielly declined to
Join because of the dues cost. 8! ,tI suggested the e rehip
rate (on the; principle -that- "tharicRif't no free lunch”) and. I
Desr Andy, regard Dr..Weite as:having potentisll _;rtae positive 1influence
N on PASCAL development, I hereby-gomtyibute his dues, I hops’ Dw
Thanks for the letter and detailed information that you sent, In en Waite will use the ‘Newslstter % uy comun;ca Lons, ..
attempt to get this to you by 1st October I have only included the chumcl it was Ii&gf to'be." - i e g6
following: . R T A g gt
1. Documentation relating to Psscal at UMRCC ) Bull.ii:l?clg: ::C“l“uz;‘f’:ngm ﬂl cw“g.r ‘sg:"':t{h‘éz
2. Details of our CDC 7600 implementation within the next -Live yeare PAS
3. A short note on our experiences with Pascal under NOS ‘ °'f°"°' for “M'vmm M“r 2
on the CYBER 72 . "X also encloss aniartiole’
4. A copy of the updates to the compiler mentioned in ftem 3, ' topies, In it are presanted sc
Feol free to use, distribute or destroy! any of these mods hope the Mlborlm an G»k Bh i

B, Detalls of a posnible bug in the Kurich eon{uor. Lack of time
praventy me frum finding the cause, so 1 will only send you the
avidence this time,

i;‘g“ ; 5 I i ;u, Wil m\m.\: L v bkl L W

TH] l'UIl 10 oFganing wnleas o move TR
lulub a ﬂml au valun uu. m nh veriaken by events J will e
sontribute g brisf outline for Nowlmur of how the standards group
night operate,
Youn sincerely,
Tong, My
Tony Addynan

P.S. This will be late - I've been ill.




Unlversnty of lllinois at Urbana-Champaign

COLLEGE OF COMMERCE AND Wmm

TION - 330 C { ] llﬁm‘ﬂlln URBANA, ItllNO“ 1801 - (217) 333-424)
. A TN

“'Oueabar 11, 1976
Toe e R
-nlfm,i&
S

Bnivura:lty ‘of Minnesota A L

Unimnil:y Computer Center N
*“227 Experimental Zngineering Bldg. VO
y-Minneapolis, Mimn. 55455 LA

; ,,“%dt Andy: o : IR

l have lll| Imhu somnsats on PABGAL, mll ® By ummn 48 khe joeal
:hpl-unr of the Bssburg DEC~10 version.  First, on the sempiler itself,
o SAMARIR) 00 Pudiianed 4 Bhe lmmm (k) wave pasnthly & bis b

b ﬁl! 414 8 U0kt 1 ELOGE FhOE u MJMSeiann llﬂ I8 EAH fReecieey

hmu the sompiler and the systen, set b iBa vellebilicy of the cempiler
& T or the Quality of the code (anide {xom one bup in paramstar passing = my
. blenket attack on procedure linkags seems to be moxs applicable to the older
nscu. compllex, rather than PASRKL, tha one we sre now using). Bowever the
!u:ln thing I have to say is that I am unable to report on the usage of PASCAL.
4s far as I know thera isn't any, except a few computer operators who use it
1 $0 do bomework that was supposed to be done on the Computer Bclmo Depart-
- mant's PDP-11 PASCAL system. I thought you might find my analysis af this
-sitwation useful. - .

“Qur l1ab is entirely a resssrch organisation, MNueh of our semputer programming
é;- "peculiar” in one way or snother, snd PASCAL turns out sot_to ba very use-
ful for it, Tirst of all, we are often doing unususl taput/output operaticnsi
_eontrolling 4 robot, or doing randes acsess work, PABCAL san hardly ba blamed
tlﬂi Bt BAving the faciiicing &8 handie Fealeline device esRedsh: W hcvo

T TR O s

hind of I/O.

Andy Mickel -2~ October 11, 1976

Second, we do a considerable amount of work in artificial intelligence. PASCAL
certainly has the ability to build complex data structures, but these abilicies
are rather low-level compared to LISP, or even SAIL., To do what we do with
LISP in PASCAL, one would apparently have to write a memory-management system,
either garbage~collecting or reference counting, and then build up a collection
of basic procedures to manipulate the structures. 1.e., one would nearly have
to rewrite LISP in PASCAL. More about this below, under runtime memory

management.

Finally, we do # good bit of what might be ealled "system hacking," Thie
includes writing system programs such as & mail system, various programs for
diapiaying infommasion sheuk aynien atukdl GRE PAFMMSERrn, PHe sHalysing dumps

R e B 31 4 e A

wg\' nes Yequlie ua oty nn
wany obsaure moniter calls and te transforn deta betwesn the form used in
monitor aalls and usable external forma, PASCAL provides no fueilitius for
doing monitor calls (since those are by definition machine - dependent), nor
does it supply the large library of converaion procedures that SAIL, for
example, does (SIXBIT to ASCII, etc.).

More generally, the lack of string processing facilities wakes many tasks
rather inconvenient. This really falls into the same category as my complaint
that PASCAL is oot LISP, since we are again talking about a lack of run~time
memory, mansgement. String processing appears to require this as much as list
processing, By run~time memory managemesnt I mean the ahility to do NEW
repeatadly, without eventually running out of space. This seems to require
gsrbage colleation, rvefersnce countm, or some such scheme, as wall am an
abiifty to get more memory from the oparating systes when {t iy veedud.
tuatise that thin 1s 8 controversin) issdws 1 PABUAL is intended solely us

Qn “P”'PU g Hananags ¥ nhnm mE wﬁm & RHEJE- 10 WORAFY-HAHARBRRAE
km 1 ; lh npe thiny thar an fm 1 hflﬂnr al1] want to destpn for Litw
|eluuc U ot thing that An ilL saatber vill waut to Jaulgu b bitm-

self, But I believe it L« unreanonable Le sxpect applications proprammers to
include & garbage collsctor and/or memory allocator in every program. 1 find
it hard to balieve that any seriocus use can be made of NEW without some memory

9% YILLITSHIN VISV
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Andy Mickel -3 October 11, 1976

management. Indeed the DEC-10 PASCAL compiler uses extensions to PASCAL to

o R i 4 A 1 o i!imtﬂ R i LR

dhpudd g aveliohle ouly when wpeelblodily poquantnds Yhen dnplaasubors whe
wiah 50 dssign their awn mezavy msanagement would be free o do so,

Also, ne atbeupt seets to have been nade €0 facilitate decoding enything other
than numerical 1nput items. I sat dovn to writs a program that would read a
program nase from ‘the terminal and :bq run it. 1 kaew that I would have to
4o the running by a call to an .u-uyguw;. subroutine. But wheo writing
the f11 began to look likg writicg the syntax snalyser fora
small compiler, I gave up and used SAIL, In fact, this was my last attempt
. to_use PASCAL. (Filensmes on the DEC-10 are not trivial: A full-blown one
might be DSKB:PGM,EXE[S,731,8AIL,SRC]. :Almost any part can be left out, and
gets & default valus. Also, the brackated item can come first),

I think the real issue is what kinds of problsms PASCAL is intended to attack.
It is unreasonsble to expact say uma%mn language to have the paculiar
capabilities of LISP. That one could write a LISP interpretex in PASCAL ia
possibly all that should be asked. The inability to handle messy I/0 and

. "system hacks” seems more serious, though. If we give up on that it seans: to
" limit PASCAL to compiler writing and a replacement for FORTRAN. (Its short-
comings ss 8 replacement for COBOL have besen noted elsevhare.) The best
language for such things on the DEC-10 4s SAIL, a Stanford University
axtended ALGOL. It makes no pretense at mschine-independence, There is a
‘syntax for doing monitor calls directly. Any I/0 mode available in the
.monitor may be explicitly specified (and 1s handled automatically, so that
buffered and unbuffered I/0 can ba done with the same higher-level language
constructs). A huge library of special purpose procedures is provided,
inc¢luding conversion procedures that allow one to make sense of data ia

funny wonitor formats. If all else fails, one may insert sections of
assembly language in the middle of a SAIL program. Accumulators are freed
for your use, and constructs are defined to let you refer to the address of
array elements, record elements, etc. in higher-level terms. SAIL also has
several data types that depend upon runtime memory-management: e.g., strings,
1ists, and records. (I believe these three classes are separately garbage
collected.)

Andy Mickel b October 11, 1976

SAIL is certaialy. net the ideal programsing.ls y oapetally vhen wdged - -

' i et s ESChEREEAMAPIMATAD 40010 Sk g
wilug of bAsthL,  Bub £ hied Lt berd o bunglue mpusid sdopring o banguage

fav dapwsa=day vse shat did wax have mest of .Lsa featuxent the ability te
use a1l of the facilities avatlable in the eperating ayatem; runsiime
nenory-fisnsgement, and a good 1ibrary of special-purposs procedures. Usless
PASCAL can find & way to incorporate some of ;this 13 & Teasovably stmuetured
vay, I think it will not get bayond introduatery somputar sciesce GAurses:.
Unfortymately, JL/I comes ¥euy aloss to mesting my- .goals (espeatally whew:;:
used with Q8/36Q). . I faax, W&gﬂlw S‘l‘”‘" thuu mxmﬁ

lincexely yours, L
g f £ g L B Y
Lomen TREEYR -

Mlu L. Bedrick
- husistant Professor of Busineds
" -Administration

CLE/ih
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Xerox Corporation FR
Pslo Alto Research Center . .

3333 Coyote Hill Road

Palo Alto, California 94304

{415) 494-4000

Okt. 15, 1976

‘&Mr Andrew B. Mickel S el Ehe o ad La

;- Bditor, Pascal Newsletter . ;
~Computer Center L e

gz Wniversity of Minnesots - L

ﬁ(“h&m ‘Minneapolis, Minn, 5455

e y
Dear Andy,

_f ‘ Upon reading the last issue of the Pascal Newsletter | was surpriud to find that you do
oo pek distinguish between private letiars and lattars Lo the Kdiren | strongly disagres with
7"“ ¢ slimination of this distintien, and fear that soms of the writers of the published

(oM FHRY F0BRL YouF BEAI TOF LEsRAPUIEREY,

GLTECET T e
- Yours sinceraly,
Mudlaws A K,

Prof. N. Wirth

Wy

[ ]
C l WEST TEXAS STATE UNIVERSITY
SCHOOL OF BUSINESS CANYON, TEXAS 79016
DEPARTMENT OF COMPUTER INFORMATION SYSTEMS

October 21, 1976

Mr. Andy Michel

227 Experimental Eng. Bldg.
University of Minnesota
Minneapolis, MR 55455

Andy:

I have just recently finished reading from cover to cover the
Pascal Newsletter Number 5. You guys deserve a big commenda-
tion from all advocates of progress in programming languages
especially advocates of PASCAL and its future development.
With such a common forum as the Newsletter, perhaps we can
{nteract {n such a way as to enewnxﬂ {f net force, & "slan:
dart" series of tmprovements to PASCAL,

nmrl (l hm lurchud w lrﬂ témn gu. m
n" 1t eéﬂ“i 154 bn;, 5 an; Eﬁ imng ffll ('{u% m{'

ASCA Cou you please give me Informa-
tion cmcomlns tho avuﬂabmty of concurrent PASCAL for the
DEC System = 10. That appesrs to me Lo be & desirable way to
g0 with the operating systems course.

Keep up the good work. I will support you {n spirit and con-
tinue to send in my munetary support for the Newsletter,

Sincerely,

H. P. "Duke” Haiduk

9# ¥3IL13ITISMIN VISV
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The University of Tasmania

Postal Address: Box 252C, G.P.0., Hobart, Tesmanis, Australia 7001
Telephone: 230561, Cables ‘Tesuni’ Telex: 68150 UNTAS

INFORMATION SCIENCE DEPARTMENT.

22nd October, 1976.

Pascal User's Group,
/- Andy Mickel,
Unlversity Computer Center, 227 Exp. Engr. 5 pRelid
Unlversity of Hinnesota,
HN, 58488

Bear fir- Mickel.

Judy Mulllins, of the Unliversity of louthmpton 1CL 2900 project, has
| beliave been sending you soples of the correspondence we ara gensrating between
Tasmanie and Southempton on the common problems of implementing PASCAL on highly:
structured computers (B6700 and 1CL2900) instead of the more usual monolithic
machines. | enclose therefora my reply to the last letter she sent you, In case

you went to Include It In the Newsletter. It contains, | think, discussions
of several important issues.

Some time later | must write a view for the Newslatter specifically
on PASCAL deve lopment, for It Is cleariy going off the ralls (ciear to me snyway).
A grest pity, and something should be done to remedy the residual problems In
definition and to encourage greater Interchange of programs and program portabllity.
{ shudder at all those POP!1 and I1BM 370 implementations!

| enclose also a release on the status of the B6700 PASCAL
compller, which | ask you to print. It should clarify the situation for any
interested B6700 users on a machine which Is noted for the rarity of any new
compilers.

Yours sincerely,

M Dl

A.H.J. SALE,
Encls. Professor of Information Science.

Department of Mathematics olox 47061
The Univeraity, Southampton, 509 SNH. Yol 0703 880122 Ext 2387
The University of Scuthampton
v
COHPUTER 8 sTUDIES GROUP " osteder 4, 1976,
e B

el o1 i( ERE

R R L faert
o T

am mmm i
: 30 has rataod

Thenk you Mm!umo "
:n utnu wm cn ut rmu te bath.oux Un -u.u,i- a:'mu as, I believe,
the Fancal community in nuul. Thess are

whllriuﬂduu nud aoutd: h:{nnlmunﬁ 5
PR : ke R i ,"‘vf,,gn;f’g;\‘ s IE NS

‘1t inplewested u:nia-imx mmu
va mm ‘!;ﬂ uumm- outhu Mm. bat! ' puviouly, and in the
light of your lettess JNeve follow. our Miaws. .os ;o cov

What? Ve believae, for better or for worse, in Standard Pascal, as laid dowm
In Jensen and Wirth., The 1900 compiler which we are bootstrapping is a full
implementation.of thw Standard with one exception: the Pascal 1 I/0 routines
are kapt (e.g. writeslent), vhile not (ch=eot) do read (ch) etc).  Considering
the mess the ZW&\W got into when Asmann tried to rationlize the
readln procadure for integers, we consider this a wise choice. Howaver, Jinm
Welsh is proposing to support readin, writetn in tandem with the other sat, to
ease portability problems. To be realistic one must accept that there is no
such thing as a fully portable program, but if the changes are few and well
undexstood then san intelligent programmer will have a small, albeit irritating,
task to bring an alien program up on another machine. The syntactic changes in
your implementation azre good ones except for the I comdant which reminds me
too much of assembler, and the ELSE case label (wore of that anon). But if you
allow all these goodies and students get to know of them, it merely widens the

. communication gap both betwsan the students and the excellent text books that
are beginning to appear on Pascal, and the students' programs and other machines.
Burroughs installations have for many years fed the Algol 60 communication gap,
and gaily ignored its consequences. Certainly, B 5700 Xalgol programs are more

s
)
i
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“ sesources nvalliadle in !!!t#ln. I 4 &b l
" INCLUDE option., Por once, the 2900 dnc!.n ll halplull the compiler ou:put lofmne

© pragmats to vore recognisable direcctives (proposals attached).

readuble and Lotter in many respacts than thétr cquivalents on conventional
mackines. Dut tuve their ldeas deon copled? ' Exparienca has shown that
" people will stich to a stondard unlass it is“guitc intolerable. Portran is
~just inside th: tolerabie, EASIC (z8 defined at Dartmouth in 1971) is mot.
Extensions boumed with the result that the $tandardiation Committee cannot
hope to produce a useful document now. rtteil iult hnvc s more pronxcing
co Bopf

!uture.

"What should be done then? Firstly, we beliﬂ*l thet - rnnenl is well vithxn

the tolerzble. 1t is a sparse language whick-gives it its main advantage - tight
snd fast implcmcntution‘ 1t is well~-defined, 'well~documented and supported by
scademic articles in readily available journal#. "It also represents a great

“leap forward in the use of data structures sndireadsdle:welf-documenting
© programs.

Therefore we shall implement Pascdl &» In the Report, and that alone
is pretty good. Secondly, there are holes that cannot be ignored and two of

the most pressing are file I/0 nna_ZLagnottte aids. Ve are tsking the line that
both of these rhould encroach as little as possible on the Pascal source. What
additional gyntax will be needed for files on tha 2970 will only be considered
in about January and I shall keep you informed.  If you eowld sand me full
details of your 1/0 interface, it will be around at the vital moment and we can
see if the 2970 version can be made to conform at all.

As regards diagnostics, we ars lucky here. Glasgow have implemented a
diagnostic package for symbol table dumps, profiles and tracing on the 1900
compiler and will be putting it onto the 2900 as soon as our compiler is ready.
(They are getting & 2980 eventually). The system is simple and induces minimal

- overheads at execution time. A few parasitic procedures write information to

disc and in the event of a failure, the post mortem program (written in Pascal)
comes in to dissect the corpse and produce its report, All very clinicall I
enclose a copy of Glasgow's documentation.. In conjunceion with David Watt and
Bill Findlay we are going to change the user interface from the horrible
Global options
will come before the first Pascal statement (be it CONST, PROGRAM OR PROCEDURE)

OPTION LIST =~ FALSE;

RETROTRACE = 500;

with suitable defaults, local options come in as comments e.g.

(*$ LISTOFF, TRACEOFF *)

One further hole is that of separste and mixed langusge compilation.

«-Thexe is a strong feeling to kesp to the Burroughs ides of all input in Source.
. Could you sand ma datalls of the DS700 INCLUDE options as we shall no doubt have
- to write our own softwara to do this? By tho way, what do- you think the

seaning snd impiicarions of swst nLn one i1 Ghal arg! 1f one could ¢
I: g ’ nanngblu way, then :ua Ualoi !:lo v i tval tn‘t : °

(1l e Ry &agggu "

m

(S

. proposed for Murch 1977 and thareafter, gpjuec Hodule rornlt. can be tupu: to

" the eollector or the loader. .

o Co e

1 hope you don’t mind if I send a copy of this latter to Andy Mickel for the
P.U.G. newsletter as I had becn meaning to write to him on the same topic.
On the phone about distributing newsletters, he reitcrated Lhis concern about
the health of Puscal and the extent to which it is diversifying. No one is
quite sure whot to do, cxcept worry, but I agree that a committee is not the
ansver.

I haven't broached the second question (i.e. How?) but that will have to
wait for another letter. Before I close, two quick comments.

EISE case label: I had the opporrunity to discuss this with Wirth and his
objection 1s a very valid one i.e. the programmer will put the ELSE there to
catch valves which he expects, but wants to treat in such-and-such a way. What
will happen is that it will also catch those inevitable values that “can't
possibly occur™ and the program will produce wrong results, when it should have
halted in arror.

SYNTACTIC SUCAR: Your syntactic options (TO instead of.., OF instead of:)

Pecome almost justifiable if you provide & macro processor, written in Standard

Pascal which wiil convert any B6700 program to the Standard. This will put
some rein on the extent of the changes, and can be given to any serious
programmer who leaves the B6700.

Yours sincerely,

'." , -
Jy

Judy Mullins.

Professor A.H.J. Sale,

Information Scicence Department,

University of Tasmania,

Box 232¢, G.r.0.,

Hobart, -
TASMANIA,

Australia 7001.

cc. Andy Mickel

Enc, diagnostic system document
OPTION syntax proposal.

IH/vb
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Postsl Address: Box 282C, G,P,0., Hobart, Tasmanle, Australia 7001 Sy pearac
Telophonet 230881, Cables Tasnl' Telex: 88180 UNTAS E

INFORNAT 10N §5| BNER DEPARTHENT. o

W AR AL Quate:
gé%a:

1 SRAPNBIINA AR EAHHING

22nd October, 1976,

Miss J. Mulldins,

Department of Mathematics,
The University of Southampton,
SOUTHAMPTON, S09 5NH

ONTTED KINGDOM.

Daar Miss Mullins,

: Thank you for your latter, Let me try to answer your specific .
points; some of which | agres with, and some of which horrify me. | have drafted
part of this letter as a person-person communication, and part as open comments . -
on apacte of the PASCAL development eycle,: - ot

!. ‘ :.,,"7” "
iniren | wuton thot shandard baital 0L b ddhated b, Bt bl Lo Lhg aBIBIUER

onaiubion af A1) daviacian, A few features of PAYGAL bught net b9 have besn
standardized {incontrovertibly in my opinien), and It absolute adherence |e damanded
i fear far ehe futurs fate of the language, Censider that programmars do ney In -
gansrsi cherge lsngusges uniess they peresive adventages Ih sevare) afees,
de)ightful Janguago embedded In a lousy Impiementation, or with poor faciiities,
msy not displace a poor language which has avolved Into a good support situation.
PASCAL vs FORTRAN for example..... ' '

-

| cannot agree with your comments on the 1ikliness of adherence to standards.
Standards are maintalned as imits by programmers for reasons which are quite
independent of the tolerabillity or otherwise of the language. indeed, | thin

that PASCAL s quite as much under pressure Trom burgeoning differences as was
BASIC, and for very similar reasons. It should not have escaped your notice that .
adherence to the limits of the FORTRAN standard Is not the common practice of
FORTRAN programmers, not yet of the suppller's compller-writers. Where It Is
adhered to, It arlises out of the need to write portable software. This Is the

rime determinant of adherence to standards by programmers; a certification process
is of some effect with compller-writers. -

Frankly, 1| think that insufficlent thought has been given to ensuring a healthy
future development of PASCAL, just as insufficient thought was given to the problems
of its portability. The very sparseness of the compiiers are an encouragement to
diversity, with atl the effects one can witness In the POP-11 and IBM 370
implementat lons, not the reverse. | have given a lot of thought to the ecology of
languages, and perhaps | can best give notice of a diatribe on suitable protection
of PASCAL's niche.

The University of Tasmania

Sharaster sodey

Ouch! .If you are honest about standards you should reslize that inventing any new

charactar set (even If It be ASCII offsat by 64) Is ]ugi Euln stupld. No-one o
outside Zurope would contemplate: ft, even IT ARCII an are not all one could

wish, Nelther {o your alternative, of courss, Jf I usre (nvolved in your projeot .

LR L

18] .. pQrF AN BEOR .

| hope this wit]l maks you not guite so plessad abeut PILS. The sat construets you
quote- should, be. possible given any large meﬁw%zﬂmntulm. but if one has
to be awares of some structure of the languags’s character set, | see no resson ‘
why you nasd to have a new one of your own, : Try :
IF CH IN [VA" TO “2Z", “0" TO "'9", "'a" TO "z} THEN .....
1F CH IN ["A" TO It gv TO *R™, “§" TO "2"] THEN .....

Frankly, | cannot sither ses why you think all ASCIH’s low 64 contro! codes and
lowsr=case ars 30 unimportant. Perhaps you ere not thinking of an Interactive
environment) Jyu,ﬁ\" a number=crunch set of users with batch?

Did you realize too that If PICS Is avellable snd the default, you will inevitably
have progremmers using CHR and ORD wrlting programs.that are non=portsbls for
quite mysterlous ressons? RO .. L

e

Yet, It !s reminascent of assemblar lsnt {t? “But not atl sssembly language
features (nor yc:nronm) are bad. Although PASCAL's comment facllity Is streets
ahead of Algol's, BASIC's or COBOL's, It still has a few defects, such as a
propansity for swallowing text withcut trace. 'This Is a minor addition (experlence
shows that this sort of comment Is. preferred by programmers than having to close
one off) to keep 86700 compatiblllity, and to entice B6700 programmers to transfer.
A few lollies help now and then will do wondars.

| have Iin mind too prime requiremsnts for extensions: an extension should fa!l

into one of two classess. It can be removed by a simple context-fres program to
produce a standard-compatible version, or the facility provided is quite unavailable
in the standard. This falls into the first class. .

ELSE in CASE

{ have heard the argument you attribute to Wirth before, but | cannot give it
much force. In fact, PASCAL leaves undefined ths action of a CASE where the
expression evaluates to a value not matched by a case label. Consider the
situation (1 nearly wrote "cass') whers

(i) the value is in-range of the type, but not represented, and
(1i) the value is out-of-range of the type.

| od
.
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It is arguable that in the first case the effect should be ''do-nothing" on the
analogy of IF-THEN; or it should be & run-time error on special arguments. |
personally incline to the second (as Wirth), but the first Is far from indefensible.
Only in the second case should a run-time error always be ceused; and this may be
for reasons quite Independent of the structure of the CASE, but simply because of the
type involved. Therc are a few nasty spots with semi-infinite types (integer)...

| rematn unrepentant: ELSE in CASE I's s festure which mirrors the way programmers'
think and offers ways of epxressing things that sre unbearably cumbersome without
1t (try a GASE on char in a lexical analyser), theugh | will concede that soms
poer pregrammers ean misuse [t. But this iv true of ether features of PASCAL, for
snampie in the REPEAT whare the retation |8 @npresdsed os en “u;nn:-“ eondition
inskaad of o "ok inumz 18R HE eondi&18R; GREBUFAYIHY widening ERe | 1k11hoed

HY Infinies oaps ere sraatas.
ki b bibbar dridonnt | ] oyl 10 LSRRI 14 Who Bonlblch of 4 coilr-

writer writing a complier which you know will be used on the other side of the

world from you. You use hundreds of CABEs. A1l of them should be proof against
flaws snd bad Input. Your end-users wil) curse you {(and not sotto voce) svery

time the compiler crashes bacause of an out-of=-range CASE. Are you then willing to
forego ELSE In favour of laborious snd error=p 1ists of alternatives not
expscted? Robustness Is as much a virtue as correct behaviour with expected Input....

Mixed~language

You put your finger on a severe and very important spot. See my longer comments.
_The B6700 problems revolve around the complex structure of the code-file, and the
complex actions taken by the BINDER to reorganike the outer-block stack for OWN
“ohjutts, and the segment dictionary for VALUE objects. Tle this up with stack
cleanup sctivities, files, and binding externs) objects (including files) by name
~ jnto externally compiled procedures, and checking parameter compatibility at blind-

tims, and you may reslize that tha complexity of a codefile with BINDINFQ Is an
order of magnltude larger than an exeeutable sedef|le,

Wikt | dekost your dnsbihiment tdea ob Hlok. 60 bxbinded comente. Blabingulh

batwesn complie~time actions (an INCLUDE) and run~tims sctions (en 1w); and kesp
the 1= for total changs of the entity Invelvedi "4 suspect In fact that files might -
have been batter out of the VAR part, and Into'#n environment specification, which
would have been more accurate. Who knows; it's:‘too late?

Diagnostics

No rea! comment; all seem good ideas, though my Burroughs experlence leads me

- to suspect that | would spend more time fighting the operating system than anything
efse: 1 have in imind also allowing a facilityiso that intersctive users can
browse through the saved stste making enquitid¥iof veriables, etc. Dumps of any
sort are sledgehammers, whare screwdriv A¥often do. s ‘

Conpiler options

Unless you are absolutely stuck on evary detail of the CDC PASCAL implementation,
you will not implement compiler options in the same way. The mechanism for specifi-
cation is too terse, unimaginative, and not self-explanatory. Judging from previous
remarks emanating from Southampton, there is probably no fear on that score!

May | suggest that the B6700 style is quite good, whethear it begins with 8 § on a
newlina, or Is enclosed within a PASCAL comment, Look It up in tha manuals (Algo!
say), but breifly one can SET, RESET or POP an optlon name, each belng regarded a3
on a bit-stack (48-bits deep). SET and RESET push the stack down and Insert the
new value, Some eptlons can have numeric values, in which case SET/RESET/POP are
fot relevant, and @ Few are special (INCLUDE)., User=defined optlons are alse
allowable, atlowing the user to set up source text which Is parameterizable ot

e ]tz bl (a8 daammbiiy=eode prodrssn e fd sFEsH Hr) . We Has dask-aplions to
waifral b éni-r;énn af efwekiny code 1u Pha wemant be pode yenmeal fun pan ines

|
canpl et depiigqingl and prepanly for aeY00/8/100 minay d(frerenies
feonei{er 4 Al J and BofanlY far Beunsadnen miner 4l
Examples which might ba self~explanatory (un}ike T+, etc.)1
14 LIST,TAOLE.COD!.LINEONFO.!XTKTCMECK

nor dilterences.

RESET LISTINCL
POPLISTINCL

SET OMIT=EXTRACHECK
ERRORLIMIT=100, HEAP=2000

user-option nama, freely chosen

The 86700 native style Is

§SET LIST, TABLE,CODE,LINEINFO
while a PASCAL adaption might be

{SET LIST, TABLE, CODE, LINEINFO)

SETS

Why de you net make & first Implarimntation of sets which stures them as 8 paghed
array of b%%g. and therefore pointed to by o deseriptor? Since there are Ho set-
ERHEE&HFS SHER (Ehm 4BEIEARRIFNEFAE 18 PURAY), YRH Fah gub ﬂnnx With te, and
aperat|ons an sete ean ke done e|ther b !n-l!nl gode, 0t by (nbripeie provedire
ca“uA E‘E't’!{ln iv x 8] can gn \mp‘rmuﬂ d Ey u‘{ng 1ha Juau & bles (=32 blts
célls. 1tey )gL,v ;gib can be Idplemented; by, using. the liw 5 bits (=32 blts
of your ward} a8 & bit-Within-word index, and the remnant of the set-element as a
word-within~array Index. This Is how we shall Implement any-size sets, though we
move from one-word sats to this. You might choose to Implement any-size and
Introduce an optimization for small sets later.... It might get you out of that
silly character problem,

BOUNDS CHECKING

The Welsh's technique of compile-time bounds checking was going to be bullt into
our compiler, but has not been on the first attempt. Primarily this is because
we have been focussing on our main problem: the B6700 and its system, and not

so much on nice features of the compiler. | think | have a long list of run-time
and compllie-time improvements which we shall consider when the compiler reaches
Its second stable point (with 8 comprehensive file and i/o facility).

Incidentally, | am not at all sure that read(ch) dominates our compiler's speed;
intuitively it scems unlikely given the very efficient lexical analyser. My
estinate at the moment is that the speed is mainly limited by thc symbol table,
and by the code generators.

EILLITISHAIN VISV
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It does not surprize me to hear that Warwick University do not have compiier
expertise. It is very rare in 86700 installations; no-one writes compilers for
86700s, or so it seems to us. All sorts of people fudge the existing ones, but
that is a quite different activity from creating & complete system. Tell me of
your impressions of B6700 expertise avallable close to you. This is one of the
© reasons we have been accumulating information in this area, so that we can become
experts and hopefully contribute to the future of structured computers.

-

&

%
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Arrays, and off-stack storage
B

13

| suppose you'd noted that our compiler does not store any multi-word object
on-stack {apart from the double-word items such as double-precision and possibly
- complex varisbles). Instead there is & descriptor (one-word) for each multi-word
obJect, which describes & llnear plece of core contsining the object Tarray of
integer, array of record, srray of array, record, record of array, stc.). |If

- large enough (say more than 1024 words) the linear store will be segmentad iInto

the 86700 256~word pages.

It is not feasible to store arrays within the stack for two good, though not
absolute, reasons. Firstly the stack address space is limited; for usual nesting
of procedures to 2k to bk (11 or 12 bits of displacement address), and it is locked
into core (not overlayable). One doesn't want to use it up too fast, though it Is
conceivable that records which do not contain arrays as elements could be in the
stack. Secondly, It is presumed that descriptors In the stack refer to off-stack
;'allocated storage, by the MCP. To be sure the Algol compiler has a curious plece of
code that can allocate an In-stack array (it turns interrupts off and does some
>wafrd things) but ! have not yet been abla to evoke this action, nor Is it

1lkely to be very nice. You see, our solutions are different from your initial
ones.

Pointers

Since pointers point only to things in the heap, and since the heap descriptor
location Is known to the compiler, we store pointers as one-word integers (with
zero used as the nil value at present). Since a single vector on the 86700 is
limited by the software to about 150k words, we could pack it into lass (say 20
bits) If we need to. I'11 probably change the nll value to some out-of-bounds
index so that the hardware checks will trap It.

Speed and Space s

It may Interest you to see those sample jobs | sent you and note that PASCAL
compiles the twiddly job at about 10% ~ 20% slower than ALGOL or FORTRAN, but
executes In about § the code space (ik Instead of 8k average) and about 70% of

the data space (5k). Space is a global property, so the small size Is very welcoms.
Speed is a local property of programs, and perhaps some tuning will quite reverse
the situvation, though perhaps not by much.

| await your next letter with interest; | too have forwarded a copy to the
Nevsletter.
/ Yours sincerely,

//nﬁl/ (QIQ/’

A.H.J. SALE,
Professor of Information Science.

Mr. Andy Mickel
gg%veni_y Computer Center

Un!.von‘iey of: Minnesota
Minneapolis,- MN 55455

Dear Mr.Mickel: ! v
= Taey g8 RS T AT

--Looking over the September issue of the PASCAL news~
letter, I quickly concluded that théPokye compiler is the only”
one ;ngﬁolv to.serve ournseds. Since‘we gontemplate using -
PABCAL in:commercial applications 'we need s reasonably C
reliable and efficlent implementation, and the only other one
that meets those criteria is the Manitoba compiler; but it
supports I/0 only on a card reader and -a printer, which (for
us) is absurd. But the most recent published information on
the Tokyo. compiler 1s dated from tha middle of May. Has
there been any progress since then? We're strongly interested

PR T

\

"in getting a copy of it as soon as it is available to run

undex. . IBM's 0S8/370 control program.
: ‘ Very truly yours,

7 '9){2‘/&7« Jaf-

Jonathan Sachs

4
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Thsothy H. Bonham
0605/1630 5. 6th 3t,
Minneapolis, dd SSSH
11-04=76 -
CUMMENTS ON SEVILAL ITEMS
Dynamio Array Parsmetors,,.Jacobi's proposal is very weloome; it will
fi11 an area in Pascal that many users have percelved as wanting in
oonparksen o other languages, Murther, the strueture ssems te it
weld AA%e &hy pEausnh Pasend spnten snd doss ned appesr tes diffisuls

8 Gtghomant: (fuevary 30 Rrat 6F &0 gRASNR deems deRatite f
Beethe standard funotions ‘owt and Muigh', It seass to me that one
of Ahe peadons for the susesss of Pusval 4o the elese resesblence of
w of it%s features to thoss of othor hﬂg\lll“ such as ALJUL and
FORTIAN.  This makes the task of programmers who alresdy know those
languages and are attempting “to learn Pasoal much easier. I strongly
agree with C. A, K, losre (in his article "ints for Programaing
language Design”) that a main task for the language designer is con-
sistenoy and consalidation=-both within the Language, and, 1f possi-
ble, with other languages, For this roason I weuld suggest that these
stapddnd. funationn be utm; the names ‘lovbound'-amd "highbound’
Anstesd of 'low’ and 'high's: This would be more:eesistunt with the
TON Wind for She HiALIAP- S Siene bn ALGL m,;g:, 3 do met

AR Sk U8 e ammata i mm AR Bt b g

'uuhum especially in omumuon of the nfh ﬂhh the fanes
*lowbound  -add 'hmhbm' more olearly upnn m nuu.u or ﬁm.
um funotions,

‘m hmq-u prouﬁtlasﬁmodb,ya hoet of _
tradictory additions, extensions, and modificaticas, If this trend

18 ullowed to guulinuy, Iwscal will soon becous no more portuvle than
BAbIC, There wer. seversl commenls on this in iewsletter ;5. 1
would 1like to adi my voiues to those who seem to Lie calling for a
Pascal Staudards Jommittee to define a formal “stundsrd“., 1'x
sonwwhat nervous about a oomuittee-<espooiallytlis tendancy thuy

seem to huve to oumpromise rather than choose thu best; but I don't

know of sy othur acaoptable waey to jo, Hopefully ths vomalttus &tructure

will be similar to that of SLHULA, where the somsittee mumtery are
Hiemeatvas tagdnonatars (Hige tnmirdng Bk e bopdsmmi b v
l:unélrci nm& u\. uhmicrju ire impl.mb‘hi;li)h“ and E!.imt ;.hu-o \vlﬁ isu
s 1ot of aumminduntion hetvesn the aommittes and the usepi, | would
be very willing to ansist suoh a committes 4n any way that 1 oould,
and 1 hops that sowsthing is organiced soon, before [usoal Lovaws
more & colleotion of siullar dialects than a sin;le standard, portable
language,

Inplementations...Doss anyone have any information on a Fascal compilur
for the It Systos 31 (If there are none availoble, this would scom
to be a good projent for some computer science student, sinse tiis
maohine 15 widely distributed,) Also, does anyone kiuow of a

aopiler far the Jsntrel uate 32001

S# ¥31137TSMIN VISV
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IMPLEMENTATION NOTES

1) A check!lst to consider when sending us Information about distributed
verslons of Standard Pascal.

2) Pascal=-P, a "portable" compller of Pascal for a hypothetical "stack
machine". |t comes on tape as & kit and may be used to bootstrap
compliers onto real computer sys#om.

3) Other portable compliers: Pncll Trunk compliar, Pascal=J, Pascoal~$,
and Qoncurrent Pascel, : :

4 |mpiementation [ndependant software writing taols,

5)

L}

Eﬁl\i’ii iﬂg FEVPN8E U IRG 6015 1ok Wbuel i Gamulard saried by

computer syetmm,

Our potfcy la to print only new Information, If you da nat tind what yay are

looking tor In Newsietter #8, check #5,

As Newsletter #6 goes to press, we stlii| do not have enough Implementation
and distribution Information. However, thanks to Timothy Bonham, we sent
requests for Information to over 80 known Implementors late In October. The
responses we have recelved since then have been very gratifying. We thank all
of you who have teken the time to respond, *he repiies have been a big boost for
this section of the newsietter.

Agalin we must stress that we need more Information. The PUG Newsletter Is
the focal point for comﬁunlcaﬂons deailng with Pascal; Impiementors and
distributors must keep us Informed. We encourage users to share their
exper lences by sending qualltative and quantitative descriptions of particular
implentations. Please realize *hat Individual requests for Information are a
great drain on our resources.

Those sending Information are encouraged to conslider the check!list, and {f
possible, to supply a short order form (both "camera ready"). To further the
spread of Pascai, and avold dup!lication of effort, thls section should be kept

complete and up to date. =-John.

(SOURCE INFORMATION, PROPOSALS4FOR EXTERS

BUG REPORTS, PROGRAM WRITIHG tooa.s,"

0. STANDARD PASCAL,

B THE

Eﬁ!!la&i&il““f'“ Bﬁﬁ ‘9’ Wmtm i

2. Machine(s) (muuuewror. Wm!u!. -
3. Operating system(s), mlnlno&,gngﬁunra gont lguration, ete.
4, Method of distribution (co:'g# L;ggmﬂc tape formats, etc.).

5. Documentation avalisdbie (machine retrievabie, in form of a
supplement to the book Pascﬂ Usor Manua! and Report).

6. Malntenance pollicy (for how long, future development plans,

accept bug reports).

b

e

7. Fully impiements Stendard Pgsg;n {why not?, what's
dlfferent?)

8, Complier or IMorpro*or? (wrT¥%en In what {anguage, length In

source |ines, complier or Interpreter alze In words or bytes,

comp!lation speed In characters per second,

compiiation/execution spesd Wrod +o other ianguage

processors (e.g. FORTRANY) -3t o

9. Reliabllity of complier or ;’ffﬁ'rprdhr (poor, moderate, good,
excellent). .
10. Method of development Hro- Pmol-‘P, hand coded from
ci scratch, bootstrapped, c Tled, etc.; effort to y
imp lement In man months, onporlm of Impiementors).

et

CHECKL IST - CHECKL ST = CHECKLIST = CHECKLIST = CHECKLIST - CHECKLIST
e

¥
(s

o~
i
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PASCAL-P

it seems that Pascal-P has been stablilzed/frozen. In a letter of
14 Sep 76 to George Richmond, Nikisus Wirth stated: "As for Pascal-P, where
we have done a major revision this past spring, | cling to the hope that we
can leave it at that, merely continuing the hand!ing of new orders."

To order Pascal-P, use the updated form on the following pages (* we
apologlize for the disjointness of the two parts of the form %), See
News ietter #5 for more complete Information on Pascal«P, In particular for
expl anations of the Installation parameters and magnetic tape formet.

_ If you are In Europe, Asla, or Africa, order from:

. Ch. Jacob! Prices are printed on +he order form,
Inst 1+t tur Informatik and Include the cost of a minl=+ape.
E.T.H.=Zentrum
CH=8092 Zurlich

Switzeriand
(phone: 01/32 62 11)

it you are In North or South Americe, order from:

George H. Richmond $50 for P3 and P4 tape and document.
Computing Center: 3645 Marine St. add $10 if Colorado supp!ies the tape.
University of Coloredo add $30 It the version Is to be pre=
Boulder, CO 80309 o configured to your machine
U.S.A, (necessary if you do not have
(phone: (!03) 492-8131) : ‘900088 Y0 & working complier),

lli §10 for | ninewtragh t8p0,
‘ odd pul#agc not p:c-pald (lf you wish
ol

e

¢ you are In Australla, Nev 2ealand, or Oceanla ("Antarctics foo?*)

Carroi| Morgen : $A30-for P3 and P4 tape (option A),
Basser Department of Computer Sclence . =

University of Sydney (* price informetion for options B
Sydney, N.S.W. 2006 . and.C (s unavaliable., *)
Aystralia

IMPLEMENTATION NOTES

Order form for the revised Pascal P systen.

Please provide us with your revised Pascal P system according to
the specifications on the this form.

Address for delivery of the system

The characteristics of our installation are

Machine type

Operating systenm

Installation parameters (to be filled for cases 'A' below)

intsize B intal

realsise _ realal

eharsise I eharal —
LCLT U B U
AT bhiad

setsize setal

stackelsize stackal

strglgth

intbits

sethigh setlov

ordraxchar ordminchar

gﬁ%@wgf
(SﬂURCE'TNFDRMATION PROPOSALS FOR EXTEWNSIONS TO STANDARD PASCAL,
BUG REPORTS, PROGRAM WRITING TOOLS, ETC.) b
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- Pascal P4 compiler (in Pascal).

- Pascal P4 compiler (in P4 code).

- An assembler interpreter of P4 code (in Pascal, for
dooumentation purposes, all alignment and size
constants set to 1).

- giscal P coapiler implementation notes with update

st. :

- Pascal P3 compiler (in Pascal).

With line pnunbers, to indicate where it differs
from Pascal P2. (All installation parameters set
to a standard value.)

Charge SFr 160.~

(For usars who have access to s CDC 6000 computer and
want to expepiment with the compiler)

A R
eptn 3 ]

’ !h{ a&gon ranat e !? 9 E arungnrd A u-.;

] An Aaanblop takwpppakeap (in Panaal, an In paciage

. Euu:ql P eompllep {mplementation notes with update
Charge SFr 80.~

- Update list to 'PASCAL-P compiler implementation notes'.

Charge Sfr S5.-

Date : Signature :

b
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25 August 1976

PASCAL-P Progrcl Report

Our interpretive FASCAL -P system: has been running since
November 1975, This summer. the portsble compiler was
rewritten in Burroughs BS700 compatible ALGOL. This new
versidn of the compller generstes P-code which is sub-
sequently "executed" by our P-code assembler/interpreter.
Compile times have improved by & tcczor of 16 as com-

FEE T

Using the llithtly modified) PABCAL source code luggllod
with the PARCAL-P implementation kit, this new comp

has successfully compiled both the PASCAL-p compiter and
the P-code assembler/interpreter. :The source code for
the PASCAL-P compiler contains several records (lines in
PASCAL terminology) longer than 80 characters. These

had to be rewritten/shortened to make them acceptable

to our new compiler. (We expect input to come from cards
or a teletype.) Also, one or two .long string constants
had to be broken in two to satisfy the STRGLGTH restric-
tion of our system. o

The source code for the P-coda assembler/interpreter was
a bit more troublesome since. it is written in standard
PASCAL rather than PASCAL-P. The problem areas were:

too many long constants in procedure INIT; the standard
types TEXT and ALFA; the standard procedures RESET,
REWRITE, and PACK; an argument of type BOOLEAN in a
WRITE invokation; an octal (that's right, folks!) format
specification in a WRITE invokation; an actual parameter
that was a string constant passed to a procedure expect-
ing a PACKED array of type CHAR; the attempt to refer-

" ence the procedure PUSH in procedure EX3 (PUSH is local

to procedure EX0); string constants too long for our
system; standard 1/0 procedures without file parameters;
semicolons preceding the final END in case statements
(surprise!); and a function (BASE) of type subrange.

The University of Wisconsin-Eeu Ciairs s an Kgquast Opportunity empiayer nd sctively seeka applications from aH gualifisd

Borsans, whataver their 10x, race, color, raligien, Astionsl rigin, ar age.

o :
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DEPARTMENT OF COMPUTRR sCiRNeR

SCAL-P Progress Report Page 2

" Having comgleted the rewrite of the compiler, the next
step was obvious -- modify it!

" The error codes emitted by our new compiler are different

from those emitted by the Zurich compiler. The compiler

“tests for over 250 different syntax errors and each of

- e

L

these errors is now associated with a unique error code.
This allows the corresponding error messages to be more
explicit and, hence, useful to the novice users of our
systen.

aur PABCAL system:. A peréen 5 used %o
nal ! o “compiler that the rest o ae:grr:nt nouf o

%‘m

rone thnn the multi-character comment del n tters i
"PASCAL and PL/I., It speeds up compilation b{ roductn
. the number of characters the compller must '"look at, i

Wo have added another (extreme] unnfuz%)t{po of comment

71t encourages proper documentation b{ placing the com-
an

. ment alongside the code. (Assembl

uige programmers

“‘have heen doing this for ynnrl wit |ut!|fytnttrolultn.)

v 14 portability is a concern, &

very simple editing pro-
gram addition will remove the non-standard comments at

- the same time the character set conversion is boinz done.
~Assertion: this type of comment should be a part o
;a!uture high-level programming languages.

w

' »%A future report will outline some of the ways in which

‘our PASCAL system is being used in support of our Com-
puter Science program here at the University of Wis-
.consin - Eau Claire.

&5

sk

e

] wee (R

Dr. B

¢ A, Pumplin

The University of Wisconsin-Eau Clalre I§ an Equal Opportunity employer amil actively seeks applications from sl quatitied
Persons, whatever their sex, race, color, religion, national origin, or age.

{no new informstion, see Newslatter #5)

PASCAL Tmunk CompiLER
PASY. t\kz;!

PASCAL-S

{na new information, ses News)atter #B)

(no new information, see Newsletter #3)

CoNcuRRENT PASCAL

August 1976

Termination of the Concurrent Pascal Distribution

The distribution of the reports and system tapas of Concurrent

Pascal and 80lo was terminated in August when I left Caltech

te join the University of Southern Galifernia, Papers deserib:-
ing the language and the uparaeina Bystem have busp published

fn e TM TEANAATFEENa on Gafenare ERgtneacing (une t4%8
and if Bobbwize - practice & Experietice (April-June 1976). The

tapes are now mo wldo-lproud that they can he obtained elsewhere,

Ssveral groups are currently moving the system to other computers.

I will be using Concurrent Pascal at USC, but will not continue
the distribution of the praesent system,

I would appreciate it very much if you would keep me informed

about your experience in implementing and using Concurrent Pascal.

Yours sincerely, /

Per Brinch Hansen

Computer Science Department .
University of Southern California
los Angeles, California 90007

IVISVvd
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L . y 976 Mobydata . : : LT

~ Professor Per Brinch nansez hpguft bt National Cash Register e P;!:V”tkyggtzlrlity

" Computer Science D:partgeg'forni‘&: e ' Muclear Data Inc. S . ,gﬁqxpﬁrgg: 3:1v‘rv::' ty
University of Southern ;0307 "Republic Flectronics oral Robert 5 1? : .
Los Angeles, California e ...Rockwell International xa rts University ek

Sangamon State University
Stanford Univoxsity

Syracuse University
ggﬁfgg 2":‘;::' The College of ¥Wooster, Ohio
Avstem Devel e C rati University of Aritona . Y
&y'h! N ave °p:‘“i °§p°”‘ on University of California, Berkeley !
T:gt;gnggyrxgr eting Inc. Univorlity of California, Irvin;
86 companies * University of California, San Diego. qwacs .
119 un?versities :g:a; I:strugents Inc. . e University of ‘Colorado
31 researxch laboratories v Y: ems Group University of Delaware
16 othera aratek Computer Systems Inc. . University of Plorida

Varian Asscciates University of Iowa

Wang Laboratories
Westinghouse Electric Corporation University of Maryland

Sanders Associates

CONCURRENT PASCAL DISTRIBUTION LIST. coftech Inc.

§ince October 1975 reports and system tanes
have heen distributed to 252 {nstitutionsi

9# 431171SKINETVISYE

AEG - Telefunken

Amdahl Corporation . Univeraity of Michigan s
Analog Technology Corporation Xerox Research Center Univ‘rlity o:‘:inn;sgta 1 1 Hill ig
Basic Timesharing Inc. . University of Nort arolina, Chapel H AR
Bell Telephone Laboratories g’éIEN;’;h‘ﬁgri::::rch (Canada) . University of Texas, Austin -

Boeing Aerospace Corporation
Bolt, Bexanek & Newman
Burroughs Corporation

University of Utah
University of Washington
University of Wisconsin Ceente

Databank Systems (New Zealand)
Dynalogic Corporation (Canada)

Comptek Research Inc. EDB-Sentret (Norway) u . University of Wycming .
cqmguter Automation ggfo: Informgtion C::sult;n§-dfcan=d", Washington Stats University e pal
Computer Consoles Inc. Lot Beiacs °f§°’; ?“ of India _ Wwashington University, Missouri _ g
Computer Sciences Corporation i nnine mractor & Zoud a West Coast University s i
Computer Systems International Fknnlng Tractor &iEqulpment (Canada) : Westarn Washirigton State College >
Data Genwral Corporation Ikaslan S.A. (Spain) ’ West Virginia University o
Digital Equipment Corporation IMA? (Prance) Land . andve s
‘E. I. duPont de Nemours 2°9 se Ltdi ‘3“91‘" ) Australian National University =
Electromagnetic Systems Laboratories ‘Pﬁlgi vet;I E;ta Y)) Bezalel Academy (Israel) .
FPirst Data Corporation Philip' ?Go "?c‘ Carleton University (Canada)

Fisher Controls Company ps Imany X Chalmers Technological University (Sweden) -
John Fluke Manufacturing Company :’9:“"“;2;1'?&&”;"’“;;' ) Concordia University (Canada) w
Foxboro Company cg“i°§: ovedl g ‘8 X Durham University (England) ~
General Automation Inc. si‘ stian Rovsing ()‘“m" ) Ecole Polytechnique Federale (Switzerland) o
General Electric Company e AG (Germany Eidg. Tachnische Hothschule (Switzerland) .
General Radio Company . oftla (Geimany) a Fachhochschule Reutlingen(Germany) el
General Research Corporation goftwareDSc'ences itd' EEHQiEHg; Simon Fraser University (Canada)

GRI Computer Corporation Tyi e?’ cstgne;s) td. (Englan Imperial College (England) -
GTE Laboratories elesincro (Spain Instituto Politecnico Nacional (Mexico) s
Hewlett Packard Corporation Katholieke Universiteit Leuven (Belgium) :

Hitachi Research lLaboratory
Honeywell Inc.
Inco Inc.
Incoterm Corporation
Tas-l Cooporablion
Interdata Inc.
Intermetrics Inc.
Internat ional Business Machines
Arthur D, Little Inc.
. Logisticon Inc.
© M manufacturing Data Systems
’f%’ Media Reactions Inc.
""" Metrology Engineering Center
Mills International
Mitre Corporation

Brandeis University

California Polytechnic State University
California State University, Northridge
Carnegie-Mellon University . T
“nge Wastern Reserve University
Clarkson College <

Cornell University . )

Duke University Medical Center

Georgia Institute of Technology

Harvard Unjvexaity -

Johns Hopkins University

Kansas State University ’
Massachugetts Institute of Technhology
Michigan State University

Naval Postgraduate School, Monterey

Keio University (Japan)

Johannes Kepler tUniversitat (Austria)
Kyoto University (Japan)

McGill University (Canada)

Monash University (Australia)
Neu-Technikum Buchs (Switzerland)
Politecnico df Milano (Italy)

Queen’'s University (Canada)

Queen's University (Northern Ireland)
Royal Institute of Technology (Sweden)
Seikei University (Japan)

Technical University of Delft (The Netherlands)

Technical University of Denmark

Technical University of Eindhoven (The Netherlands) -

e




2

FEEETAEN s

W
¥

Technische Hogeschool Twente (The Netherlands)

Teghninchen Hoghachule Munchen (Go:mnny)

Teehnisvhe tniversicat Barlin (Oermany

'ruhnuoho Univeruut wi-n (Aulttu)
da;luqa (Ern

P

Univarsite de

Mnni:onl (Cnnldn

Univérsite Paris

University of
University of
Univereity of
University of
University of
University of
University o
University of
University of
University of

“University of
_University of

University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
University of
Univou:l.ty of

U.8.S.R. Academy of Sciences B
vrijo Universiteit (The Netherlahds)
zlectzomgmtic Systems Laboratotis Q,ns:mxxyvﬂ.o, California
Jet Propulsion Laboratory sl
Los Alamos Scientific Laboratory: ®

,n h
£ British Columbia (CIniﬁa)\

Aaxrhus (Denmark)

Adelaide (South ml’cnl.il)
Alberta (Canada) *
Amsterdanm (The Notho:flndl)
Bonn (Germany) %
Bradford (England)

Brussels (Belgium) ’ék
Cape Town (South mtq‘g 2
Copenhagen ;
Dortmund (Gorua;y)
Edinburgh (Unit-d

Karlsruhe (Germany)
Kaiserslautern (Gamny)
Kiel (Germany) s e
Manitoba (Canada) ° .
Newcastle upon Tyne (England)
New South Wales - (Auﬂ:: h)

Oslo (Norway) u

Saskatchewan (Canadl) )'**
St. Andrews (Scothndg:s‘
Btuttgart (Gommy}
Sydney (Australia

Tampere (Finland) . %
Tasmania  (Australia) |
Tokyo (Japan) .
Toronto (Cnnadﬂe E 2
Tromso (Norway) ™
Trondheim (Norway)*
Warwick (England) ;.
Waterloo (Canada) :

3

M.I.T. Lincoln Laboratory

Naval Electronics Laboratory,: Callfd&nii
Naval Research Laboratory, Maryland

Naval Undersea Center, California

Naval Underwater Systems Center, Connecticut
New Mexico Institute of Mining & Technology

Oregon Museum

Pacific Marine Environmental Laboratory, Washington

of Science and Industry

Research Triangle Institute, North Carolina

Michasl Reese Hospital, Tllinois

Southwest chienal Laberatery

Btanford Artificial Intellicence Laboratory
Steanford Linear Acvel-utur Cantey
fsanford lanonrah Ina;

i e S e

8. Asmy inl.a:eh Laboratory, Iliinois
USC Informasion Solences Inwtikuve

Australian Atomic Energy Commission
Central Institute for Industrial Research (Norway)
CERN (Switserland)

Commonwealth Scientific and Industrial Research Organ (Australia)

Koninklijke/S8hell Laboratorium (The Netherlands)
National Physical Laboratory (England)
Norwegian Defense Rasearch Establishment

Qesterreichische Studiengesellschaft fuer Atomenargis (Au-tril)

Max Planck Institut fur Biochemie (Germany)
Royal Rldu: Establishment (England)

-~ -
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¢ WMEWSLETTER #6 . .7 MOVENBER, 1976 3% #317#12

AN AUTOMATIC FORMATTING PROGRAM FOR PASCAL  (* received 10 Oct 76 *)'
Jon Hueras and Henry Ledgard
Dept. of Computer and Information Science
Univ. of Mass. / Amherst, Ma. 01002
Imposing formatting restrictions necessarily imposes a burden on a
pawograssmer, particularly on a student programmer, since he must keypunch or type
i:xr the entire program himself. It is therefore useful to have a facility for
twtalting arbitrarily formatted source code and automatically prettyprinting it.
ti38emever, the design of any such prettyprinter must deal witit_several serious

sy

. . 3
13RS . .

eymically, automatic prettyprinters take a heavy hand l‘nufomy‘atting a
pacasran, right down to every last semicolon. Such a schenew eif.her‘ formats
ewwmrything in a rigid fashion, which is bound to be displeuinq, oz else it

. puwsxides the programmer with a voluminous set of options . Purt_hernote. such
as2 scheme must do a full syntax analysis on the program, which -eans t.hat 1t
£3Eall's pwrey to the bane of all compilers: error recovery, '.l"m:, before a program
ey be prettyprinted, it must be ooupletely written and debugged zf the -
papesmrassmey wishes to prettyprint a program still under develop-ent, he i.s out
omZ Dack, or else he must do it by hand, in which case he has no need fox_’ ‘an

amtmatic prettyprinter when he is done.

We believe that it is not necessary to impose more than a minimum set of
remssrrictions, and that any prettyprinter should yield to the programmer's
difiscretion beyond this minimum. No matter how many options a prettyprinter has,
irt> ranmot possibly have one to please everyone in every possible case. We
frimreher believe that a prettyprinter should not commit {tself to a full syntax
amemt{ysis. It should only do prettyprinting on a local basis, dealing with

imxmiFridmal constructs rather than entire programs.

In order to demonstrate these assertions, we have designed and implemented,
ipzx IASCAL, just such a prettyprinter. It is intended mostly as an editing aid,

armuf thus does not include most of the "kitchen sink®™ facilities used by other
pramssciyprinters. It simply rearranges the spacing and indentation of certain

commstyacts in order to make the logical structure of a program ‘more visually

" apmmexcent. Furthermore, the prettyprinter forces only a minimum amount of
syewmring and indentation where needed. Any extra spaces or blank lines found in
thume arogmram beyond the minimum required are left there. This leaves the

prowmsrasesey a good deal of flexibility to use as he sees fit,

T™e prettyprinter that we have implemented is written entirely in standard
PRPERTAL (according to the Revised Report in Jensen and Wirth), and should compile
arment ram using any PASCAL compiler that supports this standard. We have compiled
izzs msize the PASCAL 6000-3,4 compiler from Zurich, and run it in 11K (octal) of
cozzre= am our CDC CYBER 74. The program, as written, is highly modularized and

tamife-driven, and is therefore extremely easy to modify and upgrade.

w
P )
o
O
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)
=
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o
=
w
o
<
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A copy of the program, with documentation, is avajilable from H, P. Ledgard:

S77° Soxr a standard 7-track tape or cards, or $2 with a user-supplied tape.
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AMDAHL 470  (see IBM 360/370 series)

BURROUGHS B-1700

TRLEPHONS: 2 122

BASSER DEPARTMENT OF COMPUTER SCIENCE

School f 81 (Bulldin‘m).
i ?Mg;zu.NS. Jﬂ“

gt ﬁ%ﬁrd NOvamber, 1976

A R P P oty g G ”h“z' [N e

*pimothy Bonham,

1¥pascal Implementations,
University Computer Centre,
227 Experimental Eng. Building,
i*University of Minnesota,

«; MINNEAPOLIS. MN 55455 -~ RS ES PR

U.S.A. o
.,%“—'—' ]
g - R
""Blllo,

&

G Thig letter is in response to your inquiry re our
¥i81726 Pascal impleméntation. Unfortunately this project

was abandoned over a year ago because of lack of time, and

the (then) continulnq lack of suitable documentation from
+Burroughs.

‘ However, I can give you detail- of other B1726 Pascal
wimplementations. These ave:

(1) Pascal implenanted by Elliott Orqnnick'a group

B at the University of Utash. This compiler (and

. S 1nterpreter) is based substantially on Brinch

- Hansen's Solo_Sequentia] Pascal compiler (i. e.,

o " it compiles in 7%.phsses} and we have a copy of
it. We haven't had much experience with it yet,
but from what we havd seen so far we're not very

. impressed. The compiley #&ppears tC be somewhat

glitchy and unfortunataly does not adhsre to the

conventions observed by ButrOugE;:hupplied

compilers. :

N

(2) At the Euroﬁeah §17b0ﬁbniversity Users Meeting on
July 15~16, 1976, the following projects were
mentioned: 5

(a) University o! zurlch (which is not ETH,
incidentally) - are-wWoexking on

(4) implementation of a P-dode interpreter
+s . for Pascal.

. . {ii) implementation of a Pascal compiler
B ' o to compile down to the SDL S-machine as
defined by Burroughs.

The contacts are Mr. P. Schultess for (ii)
and Mr. K. Hauserman for (i).

(b) P. Albrich of the University of Karlsruhe
(Germany) is implementing Concurrent Pascal.
Nothing was mentioned about (Sequential)
Pascal.

(c) M. Ellison of the University of Newcastle-upon-
Tyne is implementing "another Pascal Machine
architecture”. He reports that an interpreter
for this system's machine code has been de-
bugged and that it is to be benchmarked with
"Zurich's Pascal-P version 1.0".

There is to be another European user's meeting at
Karlsruhe in February 1977. Our own contact for all the
European.information is through the University of Newcastle-
upon-Tyno.

: I hope the above information will enable you to obtain
the naecrinl required for the Newsletter.

B

Yours sincerely,

tony G¢rber
1

BURROUGHS B-4700

William C. Price of Burroughs Corporation, 460 Sierra Madre Villa Ave.,
Pasadena, CA 91109, has informed us that he and Robert M. Lansford also of
Burroughs, 3620 Greenhill Road, Pasadena, CA 91107, are preparing a
description of their B4700 Pascal implementation. We will print this

.in Newsletter #7.

' BURROUGHS B-5700  (fmpiementations axts)

Tv¥3sSvd
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BURROUGHS B-6700/B-7790

STATUS REPIRT : DURROUSHS 36700/8770{3 PASCAL COMPILER

The University of Tosmsnia is developing & compiler for PASCAL to

produce executnble pragrems un the Aurroughs 86700/87700 computer systems,
Ibs compller 49 curpgnidy (1976 Octobar) oparatipnsl but with only u
aimple 1/0 syaten (default fila declarstions end PAGBCAL 1 {/0 stmtements),
Burrant wark eanaentrates on mammm gonaral file wnd Fily aspriuin

flacfarap fune, o exbering 1/ ata@m‘nta RS 118 13

Bk, bliskaulb jd by i

agxt wtably whaty w8 otheewine Rpteg F the simplified vereien will
prolifermte. Ue would walcome sny expressions of interest from 86700
users in the compiler, and will add addresses to our list of interested
paople, @8 this will determine the leval of support that will be necessary
to maintain the final system. The anticipated release date is December
1976,

Compiler information
The Burroughs PASCAL compiler ie a true compiler for the B6700: it generates

a code-file which can be executed by the system. The code-fils contains
no BINDINFO and cannot be bound to eny other language at present (me is the
case with BASIC). The executicn speed and compilation speed of PASCAL

are comparable to the Algol compiler, though much less code and date space
is needed for compilation.

The compiler is based on PASCAL-P, but is written in Burmuéhs Algol. It
maintains standard treatment of PASCAL features with the addition of
B6700-compatible compiler-options and other features. The aim is to
produce @ compiler which will comply with tha B6700 conventions as
embodied in the Algol/FORTRAN/COBOL/etc compilers for that system, and
for which transferable skills from other Burroughs subsystems can be
retalined.

Arthur Sale

Professor of Information Science
University of Tasmania

Box 252C G.P.O.

Habart, Tasmania 7001

- The Univeljsity of Tasmania

Postat Address: Box 262C, G.P.0., Hobart, Tasmenis, Australis 7001 .
Telephone: 230861, Cobles Tawuni’ Telex: 58150 UNTAS

IN PERLY PLEABE QUOTE!

PIENO. i e thm«onu o‘ In‘ung.uau Sclence

’d:,rf"' :
17 YELEPHONMS O CALLNG E
YL R : 8 November, 1976,

m‘w&l lﬂsg!””“ Bullding
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Desr Timothy Bonham, o .

Burroughs 86700 PASCAL implementation

1. Names, etc. of implementors
Professor A.H.J. Sale (Phone Tasmania (STD 002) 23-0561 Ext. 435)
Dept. of information Science
University of Tasmania
Box 252C G.P.O.

Hobart, Tasmanla 7001,

" 2. Machine tested on
Burroughs Mode! 111 86700 processor, wltb vector mode hardware, 196k words
of main store, disk, & pack drives, stc. . = Machine opsrates in university
environment with huvy lntcroc:ln use, -

5

3. Operating System, etc. S
Burroughs MCP Version 11.8 op.rpun system with (few) minor locet °
modificatlions for accounting, etc.. Minimal system to operate: not known, ;
but unlikely to be any 36700 that small (stou demands are low, little i
else is critical), ., '

4, Method of distributl . -
Not officially released (Docombor?). nor cost determined. Format will be
via magnetic tape (both 7-track Md Q‘t‘l"ck drives nvnllabh)

96T “¥ITNIAON:

v

5. Documentation avallable

Under development. Will be in fofm of user menual as well as supplement
to Pasca) User Manus! and lcpor:.jl,m;ﬁv g

6. Maintenance polic

To be maintained for teaching use \iltMn University as well as larger

aims. Reported bugs should be flixed as soon as possible, with notification
to users. Duration of support 20t yat dotcmlnod' several developments
ars also . pending. o

7. § £d-= i

Does Implement PASCAL in Report- lith following .xccptlons where noted
with reasons:




.- program heading: resstved word program Is synonymous with procedure;

no parameters (files) are permitted after the program heading.
Reasont CDC anschronism of no utlility In our instaliation, and
tikely to be confusing.

set constructor of form A..8 not Implemented.. Reason: future plan.

FORTRAN control character on print llne not implemented. Reason:
s ridiculous feature to standerdizs.

Full Pascal 1/0 not implemented. Reason: futute plans, present
scheme 1s PASCAL-1-11ke. ) :

Exgengions DR
Qggrlau; reserved words, character sat lrnoli#g.r‘tlons
gz Murrgughs comment faclllty : PRI
lm In GASE
Fils li!Fthili ln dll|lll!l5ﬂl
ormat declaret
M DNF;BHY ;«s ilb!l mpllnp nnttoac {pupest option mude

Complinr:
34 .. generates D700 code~files which are directly exscuted by the 06700
EL TR with MCP.  Thers is as yet no BINDINPO In the codeflie so thet
FEACL N 1t |s not nulbh to Vink Puul to niulu emllod by other
|- RE 2R ST .v'tm.‘ FRERSS 5 S £ ER

i
i

_%w"muun in 86700 Algo} umroly._ Copd ik

32 Enaracteristics: ik R .
TR complles about 20% $lgwer than FORTRAN o, . ALGOL, but In sbout 2/3 of
their space (for test programs h~5k words on average

instead of §-10k). Elapsed eéu?g!a ‘Ton times similar, though
PASCAL slower. Speed should be Improved by eventual tuning.
executes st seme speed as FORTRAN and ALGOL(code is very similar and
bt s optimal) and takes generally langar slapsed residence time

primarily due to MCP Interventioh {0 treate new segments for

record structures (not present 1. JALGOL).  Elapsed

residence times sbout 20% greater than equivalent ALGOL.

one-pass system: code generated is very close to optimal for 86700
unless checking requirements of Pascal intervene to inhibit this.

options include listing of object code in symbolic and/or absolute

form, editing of input, etc.

9. Rellability

Excellent. Only one system crash during testing attributed to Pascal
w: (i run #2), and a total of two serious buys uncoversd during extensive
testing. On a machine with minimal protection against aberrant compilers
o+ aw:-is the B6700, a high level of confidence is essential. The compller
- code~generator section Incorporates many reasonasbleness checks on the code to
trap some flaws before they get executed and to aid in tracing errors.

3w

10. Method of development
Hand-coded using Pascal-P as a guide/model. A}l other paths offered
ppimuch greater difficulty on B6700 due to special nature of machine/system.
Man=month detall!s not kept, and project procesds in fits and starts as
teaching intervenes. Project has thus far been limited to two people:
idiist o Prof. A. N J. Sale and R.A, Froak (support Progr-mmor)
7 trust the above comments meet your need. | enclose a éopy'of l brlef
technical report on some thoughts on Pascal implementation around August of this

year. | am, and intend to remain, a member of P.U,G. g gﬂ I&/’

Yours sincerely, A.H.J. SALE ...

e Y

PROF. OF INFORMATION SCIENCE.

UNIVERSITAT KARLSRUHE 7S KARLSKUME Lden 1. Okt, 1976

INSTITUT FUR INPORMATIK 11 RKeL 2

Dipl.-Inform.’Uwe Kastens FOATHACH 4130

TELEFON 07211 008 3_972

Pascal User's Group

c/o Andy Mickel

University Computer Center;227 ExpEngr
Univeraity of Minnesota

HifHEaPOLEN, MNRBANY

bk

Dear Mr. Mickel,

Until now we have an interpreting PASCAL~System running on the
B6700. We got tﬁe "PASCAL-Implementation-Kit" with the 22-Compiler
(as described in Nori, e.a., "The PASCAL P~Compiler Implementation
Notes®, ETH 3Urich) and translated the assembler/interpreter for
the hypothetical stack computer from PASCAL to Burroughs Extended
Algol. So.we c¢an compile PASCAL-programs by interpreting the
PASCAL-Compiler and execute the generated Code for the stack
computer by interpreting it. This technique is very time- and
space~ consuming: The PASCAL-Compiler needs about 30 min B6700
processor time to compile itself.

We didn't complete the whole bootstrap yet, because of several
problems concerning the generation of B6700 machine code in

general.

Sincerely

,._ “‘,, o
T wLJFULJ
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UNIVERSITAT KARLSRUHE

INSTITUT FUR INFORMATIK ZIRKEL 2
. POSTFACH 6380

3495
Dipl. Inform. U, Kastens TELEFON (@72l o0t ——

University of Minnesota

University Computer Center

227 Experimental Engineering Building .
Minneapolis, Minnesota 55455

¢/0 Mr, Tim Bonham

U.8.A,

Dear Mister Bonham,

According to your letter dated October 25, 1976,
directed to Prof. Dr. G. Goos, I will give you some
information about the state of our PASCAL-activities.

We have an interpretive PASCAL-System running on
the B 6700. It is based on the PASCAL-P2 compiler and
the assembler/interpreter from Ziirich. We translated the
latter one to a Burroughs Extended Algol-Program. This
interpretive version is naturally very time and space
consuming. (The compiler compiles itself in about 30
minutes CPU-time.) The system is available on magnetic
tape for a nominal charge of § 20.00 when tape is supp-
1ied, 3 30.00 otherwise. We have a short note for users
of the svstem (in German only). .

. Another project on the B 6700 is based on an early
version of the PASCAL-JANUS-Compiler (from Boulder, Colo-
~ado). PASCAL is translated via JANUS, STAGE I! and an
assembler to B 6700 machinecode. We didn't test the
system enough to say how reliable it fis.

Both projects were not further developed nor main-
tained because of a lack of manpower at our institute
and deminished computing capacity on the B 6700.

Sincerely,

///(( /Vf/< -J

(U. Kastens)

Ka/Wh.

T8 KARLSRUHE L siey 5.11.1976

C_I! 10070, Ir1s 50, Iris 80

0livier Lecarme of the Universite de Nice, Laboratoire D'Informatique,
Parc Valrose, 06034 Nice Cedex, France, has helped to clear up our
confusion about the CI1 machines. In a letter of 16 Sep 76, he wrote:

“Although CII 10070 1s a nickname for Xerox Sigma 7, the CII Iris 80
is another machine, more precisely an extensfon of the first one. Moreover,
the CII operating system:is different from Xerox and transporting a Pascal
compiler from a Xerox Sigma 7 to a CII Iris 80 probably would not be a. -
trivial job. A Pascal compiler for both CI1 machines has been written by
Messrs. Thibault and Mancel of IRIA (Research institute in Informatics and
Automatics, a French government agency), by bootstrapping the first CDC 6000
compiier. 1t has now been upgraded to accept Standard Pascal and to allow
separate compilations,-and {1t 1s officially distributed by IRIA. a case
which seems unique. Its overdll performance seems to be quite good, and
it 1s used in French universities which have one of these machines. '

“The CII Iris 50 is ‘a completely different machine, much smaller,
and we have some trouble in Nice when trying to implement Pascal. Pascal-P
works interpretively, but 1t 1s unusable for programs larger than one page,
and consequently it cannot be used as a tool for bootstrapping a true
compiler. I plan to write a brief paper for describing the bootstrap
method which will be used, and which seems to be a unique one. Maybe it

could be done in time to be included in mewsletter number 6." (* perhaps -

Newsletter #72 *) o

e

CONTROL DATA CvBer 18 (an fmplementation exists)

2550  (Control Data supports a cross-compiler on the
— 6000/Cyber 70, 170 series)
3300 {implementations exist)

3600 (an implementation exists)
6000/CvBeR 70, 170 SERIES - (see also Newsletter #5)
There 1s very 1ittle frash news on this implementation. It 1s rumored

that Zurich has written a first modset (UPDATE1) to Release2 of Pascal6000.
We at Minnesota have not received it yet. There i3 a new price list for

distribution tapes, but no new order form. See Newsletter #5 for the old one.

If you are in Euyope, Asfa, or Africa, orgcr from:

Ch. Jagobt - - The handling charge for Release2 is SFr. 100
Institut fur Informatik which includes the cost of a mini-tape.
E.T.H-Zentrum Do not pay in advance, you will be

CH-8092 Zurich charged at delivery.

Switzerland

(phone: 01/32 62 11)
If you.are in North or South America, order from:

Gearge . Richmond 0 for Release2 tape and documentation.
Computing Center: 3645 Marine St. $50 if you supply the tape.

University of Colorado $25 if you have Releasel- you supply
Bm‘\dcr. €0 80309 the taps, and no documentation 1s
(phone: (303) 492-8131) included.

97 YILLITSHIN VISV
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 CONTROL DATA 7600/Cvaen 76
; rg.nn on_the CUC T600

This Pascal compiler is essentially the Zurich 6000 -3.4 compiler.
ﬁfgﬁiﬁn-tlm system ls based on that of Hans Jorssnstad (see Newletter #4)
‘The compiler is release 2. It was developed by cross-compiling from our
CYBER 72.
The compiler is currently running under SCOPE 2.1.3 and will re-compile
itself on a 'half-size'' (32K SCM) machine.
Reveal wesg
57000 characters/second approx. Compiler re-compiles in less
than 10 seconds.

A

Execytion Speed

+ Pascal execution ;péed has been measured by-using the obvious encoding
in Pascel of Wichmana's Synthetic Benchmark (see Computer Journal Vol.19 No.l).
The units are in thousands of Whetstones.

‘Compiler and No runtime Array Board
- __optimigation level Checking Checking
ALGOL 4 (0=5) 1996 C 1230
PASCAL 6850 6240
FIN (0PT=2) 9345 3174%

* Using T + option i.e. all run time checks ‘included
** forces OPT = 0

u.u}; engnce

The situation is unclear at present, UMRCC will presumably, out
of self-interest assist with bugs in the 7600 dependent code, The vast
njt.:rity of the compiler and library is standard Zurich code.

Contacts
Mr, H, D. Ellison or Mr. A. P, Hayes at
UMHCC, Oxford Road, Manchester M13 9PL, England

CAAY RSEARCH Cony-3

Yy

UNIVERSITY OF CALIFORNIA
LONALAMORNCIENTIFIC LABORATORY
(CONTRACT WaT4MF N0
P.0, BOX 1640
FON ALANION, NEW MENICO #7840
IN REPLY !
REFER TO: (C-11

MALL STOP: 296 October 27, 1976

Mr. Andy Mickel

Pascal User's Group

University Computer Center

227 Experimental Engineering Bldg.
University of Minnesota
Minneapolis, Minnesota 55455 ’

Dear Andy:

I want to tell you about an implementation of Pascal for the Cray
Research CRAY-1 computer done here at Los Alamos. I will follow the
checklist outline on page 44 of PASCAL NEWSLETTER #5.

1. Implementor and maintainer:

Robert T. Johnson

C-11, MS/296

Los Alamos Scientific Laboratory
P. 0. Box 1663

Los Alamos, New Mexico 8754S

_phone: (505) 667-5014
2. Machine: Cray Rescarch, Inc., CRAY-1,

3. Operating System: It was called the Benchmark Operating System,
and is now called BOS after several extensions and enhancements.

4. The compiler has not been distributed elsewhere, and no arrange-
ments have been made for the distribution.

S. Documentation consists of a two-page description of how to access
and use the compiler.

6. Maintenance on this compiler is suspended; the compiler is at
the end of its usefulness on the CRAY-1, because support for

-, it cannot keep up with system development and changes. The
‘compiler has been superceded for our development work by a -
cross-compiler for the Model language designed and implemented

TA¥ISVd

i
N

97 ¥31131SA3N

“4IGW3A0N

9/61

S, 39vd



N

Mr. Andy Mickel -2-

9.

10.

Oct. 28, 1976

by James B. Morris, Jr., of this Laboratory. Model was based on
pascal and retains many of its concepts, (Cf. "Abstract Data

Types in the Model Programming Language,' Robert T. Johnson and
James B. Morris, Proceedings of the Conference on Data: Abstraction,
Definition, and Structure, SIGPLAN Notices, Vol. 8, Number 2, 1976.)
Pascal-P2 did not seem to provide a good enough basis for further
work, perhaps P4 will be better.

The compiler implements Pascal-P2 except for I/0. Until recently
no I/0 was available on the CRAY system.

It is & cross-compiler which runs on & Cyber 70 and generates
CAL (CRAY-1 Assemhbly Language). The code generation is straight-
forward and, consequently, the object code quality is low. The
CRAY-1 requires a more sophisticated code generator to use its
register resources and instruction overlap capabilities.

The compiler reliability has been good for programs which were
first tested on the CDC 6000 compiler.

The compiler is & cross-compiler written as a translator of
P-code output from a (slightly modified) Pascal-P2 compiler.

-.. Both the Pascal-P2 and the code translator use the CDC 6000

Pp

compiler. About 3 man-months of effort have been expended on
this development.

The quality and format of Newsletter #5 were impressive. Keep up the
good work.

Sincerely, R

‘}54, A A

Bob Johnson
xc: ISD-5 (2)

[y

DATA GENERAL Mova 800, Nova 1200, SuperNova, EcLipse

B

DIGITAL EQUIPMENT (DEC) por-8

(no reported implementations - we need information)

(an implementation is underway)

DIGITAL EQUIPMENT (DEC) m-lo, ucsvmn-m

g

UNIVERSITAT HAMBURG

(see 0130 Newsiotter #8)

s

INSTITUT FOR

B Ak e
INFORMATIK
" lostine M laformentt S A 1
3 Hambury 15, Schitnorserae -2 Prof. or. li.-H. Na"el
.r. Andy ekel i ;
Unlversity voumputer Uenter Fornsprocher; 040. 4123 - "151}
tuivers 11,_/ of ‘mrc.,otu © ‘Debrdeunens: 909 Durdrushi
227 Exparinental Engineering Buil.lmz‘, AN
Ninneapolis, lmr‘esota 55455 : “Telau-Ne.: 214732 ant hhd
USH ~ S
. ol
Na/Ja September 24, 1976

Dear ir, iilcikel,
~‘§(:

the PASCAL 'evaletter iwurber 5 nas beep g udicd by me with great

interest.

I congratulate for tie llvely exchange: of opinions that you enatle
by your effort. I would like tc supclement the two contributions
wiich refer to ti# DECSystem<10 PASCAL~compiler developpred at liamburg.

r. J. TlcCool“Whd’ seems’ Yo Yo Utterly & ha%hted by our compiler
seat me twobistters. The firkty . dated March 16,76 ‘F°
errived here April 9,76) presetited a P isting with the remlx'k
-that this program started exaecution and- then never could be nudged
out of the terminal input state - no matter what was typed in., I"
retyped the progran, run it and detccted that the initlial READLN(TTY)
hud bean forgotten., Tierefore, the heavily recursive program vus
wluey3s one character akead of what it meant to be. In order to avoid
any delay due to the Laster nolidays 76 I wrote him a letter. indicat~
ing the trodvle and mailed it personally on Oood TFriday. A few days
later (April 26, 76) I received a letter {dated ilarch 26, 76) from ~—
r. MeCool conwlainiun of not having recelved an answer to his first
letter and indicatinu two additional compiler errors - the date
error (5-Jan-73) and the fact, that 180.: input turned out to be
173.9939%-0n output Jue to the conversiod rolitines. Both letters
were sent“Ly ordinary nail. Apparently Ry, HeCool did not realize .
that Eamburg is on tiils side of the Atl: ¢ and a lotter by surface
nail takes longer to get here then the tifie after which he shot off
his second letter complaining about not*ﬁ%@ﬁgﬂ"serviced" properly.
I mailea a fix for the date error (esseptfplly one instruction needs
to be added in the runtime support) wit }ess than a wveek - and
that haa been all I heard from hr. Mcle R
‘fc@ Y
I rention this to indicate with what e cctations ‘one ni ht be con-
fronted if one provides progranes for whieh not even a mailing charge
has been asked Ly me - on the unaeratanding that no regular mainte-
nance can be given.

The contrivution by ir. iledrick shows how .the complete availability

o’ source code for compller and runti.ic support can be used to up~

e
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o
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arade the compiler by th sulip ‘,“;ﬂ ; "

A=10 P}°°°'35P - UO&WC fuglé1hg:n:;;i:etﬁgm??§giyg fgizeggx” " Input convarsion routiaes = sonethine we simply hod not yet tine
¢ < J ! 3 Wl eo slon In- P sk

structlons svailutle with the .11-1) processor. I have been very ‘ to uceomplisk,

interestga_to learn that the use of thesc iratructions cun 3pecd up 4, Yas been treatved abuve.

Sore prograns by u factowr of <. This is only ane of uany rannies ) )

Wuere our conpllel nhirn bLoen correated ard alaptea to chunLing neess The wain imprevenents of the aew conpller versicn not yet mentioned

by_reciplonts. in the reply to .ir. Hedrlcu's points are

The very specific 1ist of unsnsisluctory aspects ia owr PALTIAL-som~ 10. '"he PRUURA znd LALuL aeclzrotion has been implenented.

pller piven by r. nedsiel will nav be treated vy reler: B
: N 3 Sy N M vy veferring to a SO r Heed: ./functions : $mrleensed.
new coapiler version wileh currently is iniroduced ot our fn:talla- 11. SOTD out of procedures/functions are implerented

tion: 12. Ths implementatior. of formul procedures/functions is adupted to
v ’ f the new compiler version from the ovne introduced at Technische
1. Mnlpum core for staze., Lesr and I/U-buffers is' liocated. .ore- liopgeschool Twente, Enschede/lNetherland, by 2 student of Dr. C.

-over, a coupiler option allows to spe

he ugt (of core wit! Bron into an cairlier conpiler version that he obtained from
whigh & prozrai should oe executed aft, 5 B Lol core wita

mpilation.™ Lambure.

2. The ndw compiler has been Iully integratwd into the DLCSystem-10 13, PACK and UNPACK have been adapted to the standard definition given
Conglse Command Lunjuace (CCL), The Ay LOAD ang LXhcumv in the PASCAL User sanual and Leport, Two wuditional optional ar-
commenaa 4an be clven Gogevhep wiyh @ KPR nuAiRer of yunpd Lup punges nay be clven to Lheds procedards Indleating the Ienpgh
upvions in vho sbandnig ECH foprabs e bl' tle LPFLY to be pAckodZunbusied And the stuerting addreas in

3. Luwer Jase ohurssbers ure pe 1eupe try pacitod aresy,
Fabub fomn u'ynnabers are o i caner H A IR PRy T ASangapd dunet Lo AT i 7 | on Ly FARAL

!B g FQ,Hg' pwﬂgﬂe ﬂU&(:gtng ’V ;gag i ‘ﬁn_g ég?g ‘é:gwﬂg; (04, WY ﬁdiip{unﬁt 9”““4“r4 fine julc el mnd ﬁhh.?lﬂ~ liave
E&p&;ﬁtgﬁgeég rhuillgufingglin ‘-;g L ? iig i éng '?agg L3 ;b DidGL i Rp B nLuTn jonndard punciin Bobuok :ndf<ynkylﬁL Have

RN |

Vit

; For Linaroad wilfah L4 p ) U % S boeit Antroddond klth Inteper funelion value bo determine Clus
#y " ] U SUL "
ihg R'UB}QM v16h elrply gauupt(n: 10WeP GHNe ShaPaoters uonsints and Meud=Tire in tiillavconds,
“ﬂ : '13--f19U1=y to axolude runtlie errors when 827 OF AT wre 15, lew atandard funotlon: 100N ang TAST PRuve fwen introduced $o
;::;Q: ”S§AE;1E3,3°“; ”“gV Liio words are uded for 18t represon- dutertdne tho Flret ond 100t valuo of n scelar or subrance.

. VAR LA Lype o " - . TSI .

As ! o ftinc hae buse type to 7 V§1u03 at the naximun, 16. LOWSHBOUND and UPPSUCUND allow to determine the reapective index
q‘a‘utop@gg measure - evsewiin, 3¢t represertations to more than vhlues for array definiticns to ensble an easier change of con-
twa .words requires o nontriviul redexizn - ASCII aa & guperset stant or cange Jdefinitions.

of CHAR iias been introduceu wnich covers the coaplete 7 bit ASCTI
character tet but will result in rurtice errop nessages lr‘ithfa
usea in ST operations. ’ 18, User l:ofines sealur variuavles can be input and output using the
4. The file HUTPUT uoes 1o lotuger urpear. caarascter regresentation of the value constunts. The conversien
oF frov or to tite internul represcutation is taken care of by the

17. EX0 wad CAX are available stunuard functicns.

2. The ggneratieu ol 2 lisving 2un bu cortrolled by the usupl LIST/ runtine support., Values Tor SCT-variables will likewise te con-
ROLLIS™ awlteh In the conplle cotmend, ' verted on lapgut/oatput from resp, to the character representation
Hote: The sompller has veen orisinally Gevelopper for stucsznts, as 1L @ppears in o source .rosram SET-constant.

IL is y experience tnat more trouble results from wors- 15, The introduction of a CALL enables the terminztion of the current
ing with ou?dated listinss than from ereatinz a liating PASCAL progran and the lumediate start of ancther progran.Communi-
félfuwgécylﬁfgs ??t :ven have to Le printed - at least suticn vetwaen prograns is vrovided by stundord DEC THPCOR fileas.
allu g .
L the susplolon arlses that malfunotion e, Procedures ure avuilable to sdslernine the value of option awitches

. of the prograu mighit te due to tyriuz errcrs or iacon-
+« 8lstout “eorrections”,

appended to the RAECUTE cormand Srom witiain the PASCAL program.

21. The PA3SDDT soure: level debtu;; system has been enlarged by an op-

t. The standar: uvay tc supplement COMPILE eta. commands with option tional stack and heap dunp in source level code.

-switches is ncw available.

7. ?ho:g erro;g arg.knoyn to_mc and I thought they had been fixed 22. A Pgsg-fOR:EH-ggtgqga:%litz at source languase level has been op-
in ~“f version distributed July 75. [ am sorry for the trouble. pended =0 Bae FRoJI. system.
fzaéuzriougzricx ?efers to as a pour design of rarameter passing 73, Runtine checks aave been extended to cover a 1arger number of pos-
i3 duet toke‘deslr? bompass parameters in up to five reclisters gsible trouble pointsz. If a prozram has bLeen compiled with the
foproer_ vesave code., The situation adrittedly gets conplicated FASCDY debug optiop, any runti:ze error detected - including those
to be ;assedr§1§§g§~; :::e:owngie more than five parameters have by the TOPS5-10 monitor - vill transzfer control to the PASLDT-system.
sltuations correctly. Tne ac??va§§o$30?°§;§2§§nﬁ°d“afd1’ these - 24. PASCAL procedures/functions and ACRO~10 routines can be compiled/
evaluation has teen corrected, too. ’ uring srgument . . agsembled separately and included together with FORTRAN routines
3. Thd desire for srror recovery during t ina1 i : . into a relocatable object code library.
i = J «ng terminal input is quite - 1 DEC3y - -
standable. liowever, it requires =2 completo.rqdcnggn of‘ghe (aﬁfgﬁily) : - Qeﬂzﬁgiﬁﬁ E:tEiEX?:;Qigagsgiligie?his DECSystem-10 PASCAL imple
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ﬂ; Pastme b e fads feute.
"g fit - beabee at et Ledba,
HEVE vl v baibeld porlod of poe
gvuid t“ltlillﬂilllnhiﬂ alber 40y

MLy

vul by sl O Plalei] o e ¢ rrun iy
' ‘,pu fi.%f}ugb ST 19 i g
o idetrliitlon, & w

fry s ’un LT S | Hhiuh %w
(TRINT? YN

Eo

DIHTA ERMBHENE O6ED gt i Ml )

Beaphen me of K1, du Pony:

" T
uamuzm.” fleh h:‘l’w::m‘u:r\\ ”%ﬁgrgcga of OEGU%‘;%" "?cﬁf‘
' X . o ittt X e, W ] stems on DEC POPalls,"
!}9;.;";32 'gt‘u‘\h; ;'J‘h rli.:“‘ " ‘u‘I‘ anglgg.g‘ o PAYGEY aampliler I * paybe Steve can Mlp omnm this uwon ”% ‘the implementation notes, *)

tniversities Industry total " e
and Snlleies '
Y3A anu Canade Y 16 33
Europe 12 3 15 - oo
Houth Amerloa o
and Australia 3 ) 3 ) N 2
37 17 56 'SP Svsrams ~€§ :
- Box 3235 Srarion A o
These ure the installutions oboat ublen 1 know, 3luce the compiler \ B E:::::“&sa“ras L i
gould be freely ulntributed 1t wieont well be possibla that 1t 18 used C 28Dt 76 . .
in places not known to ae., Froa the totul kaowrn nurber of 56 I have o o - e
to subtract the instezllation of !r. dleCool since I wusaume taat they P IEsst P )
discontinued use of our couwpilor after thelr bad experiences. prother ‘;nx 3;3.§g, :f ’ ift:
five requests for our compiler ave arrived in the meantime. % SASKATOONS SASK.

lay I add a last remuri concerning raports about PAZCAL compiler ex-

periences: since all worg done

30 fap seerg to proceed on a nonprofit

basis by voluntery contributions, the feodback of trouble aputa $0

Canapa  S7N 0WO

Tol PEMSONS INTRWESTED IN My PDPS! '
PascCaL IMPLEMENTATION.

pecple gencvrating s cowpiler version le not optinal. Ure should,
therefore, encourage the distritution of specific complaints as, e.y.,
those given by Ir. iicdrick for our compller version. /ny unspeecific
coLplaint 3houlJ preferabl; Le returned to the writer witih the kindly

cc: PAsCAL NEWSLETTRN

SENTLEMENS

formulated expectation that L& sugports hiaz clalms Ly at least giving Sl B ¢ T e
detalls of where he encountered trnuble, indicating tie conpller ver- THIS LETTE® IS TO ADUISE YQU oW ' E:
sion to which hi: remarka aprly and fron whon he obtained it. Sueh Cvarion rom THE PDP-11. | APGLABISE FOR SOME DELAY IN WAITING o
an-editorial polley misut add to the value of the PECCAL User Group THIS LETTER 1‘vE BEEN BUSY nuu:
vewsletter since - anony otLner reasons - it lgat niuxe the user com-
muaity eware of trcouble net yet ide2ntified ut their instezllation. In A WORDs MY CaMPILE® T8 n:run; o
FRUA ¥ LE Lo
Jincerely your:, MY IMPLEMENTATION WAS MEVER nnng LA SRARE=TIME PROMETs AND:
PROGNESS HAS SLOW A | WAV SEEN-VERY BUSY. My mavk va TomonTO T
ESBENTIALLY IL!MINHY.‘ BOTH MY "ﬂ” TIME AND MY C"‘” MACHINE kd

ACCESS. AS MY COMPILER NEVERCIZEAME ANTWHERE NEAR OPERRT IONAL
ETATUSS AND IT IS MOST UNLIKELY THAT T WILL BE ABLE . TGO DO MORE
WORK ON IT ANY TIME SOONs I HAVU n'anbnutn THE PROJRCT.

%w?#b«a, P

HENRY SPENCER
" MgveEm OF TECHNICM. Stars

It. L7«,e

#

HgiepPrll
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13000 N.W. SCIINCE PARK DiNYVE

Eheo o cde i waohn s ion b Erraw né'éuu ”uﬁmm

[ ST © A5

e

WlBothy Nkt
Univereity of Minnesota Nov, 2, 1978

B

Dear Tim;

o Thanks for your letter, We had noticed the smmll mention of
ESI Pascal in the last PUG newsletter and were a 1ittle oconoerned
because it made reference to the U, of I11 Pascal and implied that
ours was essentddlly the same, ESY Pascal was based on the U, of I11
bootstrap compiler (not the student compiler they are now offering),
but has been so completely rewritten and reshaped that we have no
hesitation in claiming it as our own creation, Briefly, our compilep
runs under RT-11 on any PDP-11 processor in 16K or more and complles
full Pascal with a few differences. The enclosed documents will
explain more, P

Taking your paints in order:
1). John Ankcorn did most of the work on the compiler.
are the Pascalians here and can be reached at this phone.
?) All 11°'s. The compiler source has assembly conditionals to
shape it for the desired machine.
z; RT=11, 16K words. We have an R8X=11M version in the works.
5)
6

He and I

see enclosures

Our supplement is enclosed., We are working on more.

Probably will be one year of unlimited fixes and updates,
followed by an annual subscription service.
g Basically yes, but see the second page of the supplement,

Compiler (Pascal to Macro assembler text)., PFits in 12K
with the extra space taken by the symbol table, See the enclosures.
John is preparing a paper describing nany of the details,
9). Excellent. It has been used on cur laser trimming systems
for more than a year, and we have assiluously searched for and
eliminated bugs, . :
10) The compiler is written in Macroell, We started with the
U, of Ill. vootstrap, changed the syntax scanner, totally changed
tbe code generation, wrete our own expression analyger,and wrote
our own support packige for arithmetie, math and file handling.
Effort has been on the order of 2 man~years, though some of this
time was spent on the applicatdons software for our systems, It
was the first compller for each of us, which is why we are grateful
to the Illini for their initial help. ... . . .

o I am not sure any of this is dfreetly suitadble for pudblication,
.- and I think 'you should resist the newsletter becoming an advertising
Nevertheless, we immodestly think that ESI Pascal is probably
the smallest, fastest, most complete and most relisble compiler for
‘the PDP-11, and we are pot about to hide our candle under a basket,

b, O

David Rowland
manager, programming

N

ELECTRO-SCIENTIFIC INDUSTRIES OFFERS A COMPLETE
INPLEMENTATION GF THE PROGRAMMING LANGUAGE PASCAL FOR PDP-11

MPUTRRS ALl THE FEATURES OF PASCAL ARG [NCLUDED, PLUS
831|:|?oni POR MARDWARE GONTAOL.

: ASEAL COMBILER AUND Ok ANY PORsif PHOGEYSON
uaii Tg;”‘TEQ‘ gﬂagégyNﬂ ‘ITTE. NG 0‘!%%3%5 E3i i!bén,
é ﬁ%n!ﬂ“ﬁ&k%ﬂéﬁ?&@mﬁ it

’ T AT APPROXIMATELY 3900 CHARACTARG PEA SECONY

123.12195513' THo FILES ARE PRUDUCHD! A LISTING OF THE SOUNCH
INCLUDING BRROR MESSAGES, AND A TRANSLATION OF THE SOURCE INTO

MACRO ASSEMBLER CODE., THE MACRO CODE I8 ASSEMBLED AND L INXED

TocA SUPPORT MODULE TO PRODUCE THE EXECUTABLE PROGRAM,

THE SUPPORT MODULE CONTAINS ALL THE PRE-DEFINED FUNCTIONS

AND PROCEOURES, PLUS A SIMULATOR FOR THE PDP~11/40 INTRGER

AND FLOATING POINT MAROWARE, TWO VERBIONS OF THE CONPILER ARK
AVAILABLE! ONE THAT GENERATES PDP 43/40 FI8 INSTRUCTIONS (WHICH IS
USED ON 11703, 11/04,11/05 AND 11/40'S) AND A VERSION THAT GENERATES
11/4% FLOATING POINT, THE SUPPORT MODULE CAN BE CONFIGURED

TO INCLUDE ONLY THE ROUTINES NEEDED BY THE PROGRAM,

ALL THE PASCAL DATA TYPES, DATA STRUCTURES AND STATEMENTS
ARE PRESENT, FORWARD PROCEDURES MAY BE DECLARED, "NEW™ AND
"D ISPOSE™ PROCEDURES ARE AVAILABLE FOR THE DYNAMIC
ALLOCATION OF VARIABLES. PROCEDURES MAY BE DECLARED AS EXTERNAL.,
PRE~COMPILED AND INSERTED IN THE PROGRAM AT LINK TIME.

ES1'S EXTENSIONS ALLOW VARIABLES 70 BE FIXED IN CoRE
AT A CHOSEN ADDRESS, THUS GIVING ACCESS TO THE
EXTERNAL PAGE 1/0 ADDRESSES AT THE PASCal LEVEL,
ALSO, MACRO CODE CAN BE INSERTED IN LINE WITH PASCAL CODE.

BENCHMARKS INDICATE THAT PROGRANS COMPILED
8Y ES! PASCAL WILL RUN APPROXIMATELY TWJCE AS FAST AS SIMILAR
PROGRAMS COMPILED BY DEC FORTRAN IV, AND MANY TIMES FASTER
THAN PROGRAMS EXECUTED 8Y INTERPRETERS LIKE DEC BASIC,

ES] PASCAL HAS BEEN IN USE SINCE THE SUMMER OF 1973
IN LASER TRIMMING SYSTEMS BUILT BY ESI, - 1T IS NOW AVAILABLE
TO ALL PDPegi USERS, 1T IS A SUPERIOR LANGUAGE FOR DATA
PROCESSING AND EDUCATION, AS EXTENDED BY ESI, |7 HAS BECOME
AN UNEGUALLED TOOL FOR HARDWARE CONTROL APPLICATIONS.

o PéICE OF THE SYSTEM IS $1500. THIS INCLUDES THE COMPILER,
THE SUPPORT MODULE, A CROSS REFERENCE DIRECTORY GENERATOR,
A SIMPLE TEXT EDITOR AND AN INSTRUCTION MANUAL,

ELECTRO=SCIENTIFIC INDUSTRIES
13990 NWd SCIENCE PARK DR
PORTLAND ORE 97229

(* David Rowland sent us the machine
retrievable user manual which accomp-
anfed this page. It is an impressive
70+ pages long! *)

(523) 64143141
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FOXBORO Fox-1

Warren R. Brown of the Foxboro Co., D.330, 38 Neponset Ave., Foxboro
MA, 02038, phone (617) 543-8750 x2023, has written to us "In response to
previous inquiries about the FOX-1 implementation of Pascal, we are
currently formulating a statement for later publication."

FUJITSU Facom 230-38
Facom 230-55

(an implementation exists)

(an implementation is underway)

HEWLETT PACKARD wp-2100, 4p-3000

THE UNIVERS!T Y GF SANTA CLARA - TALIFOHRNIA - 95053

November 8, 1976

TEL. 9844482

Mr. Timothy Bonham

Pascal Implementations

University Computer Center

227 Experimental Engineering Building
University of Minnesota

Minneapolis, Minnesota 55455

Dear Mr. Bonham:

In response to your letter of October 22, I have taken over responsibility
for Pascal implementation here at Santa Clara from Dan Lewis. There has
been essentIally no progress on implementation since the last contact with
George Richmond in May of 1975.

Current plans are to initially implement Pascal via Pascal-P on the University's
HP3000/Series II, which is running under MPE with 256 K words of memory.

very rough cospletion date is January, 1978 (we hope to beat this, but given
the realities of implementor time availability, January is as good a guess as
any).

Following completion of this task, we intend to implement a (still undefined)

subset of Pascal for the Department's HP2100, running under DOS III with 32 K

words of memory. The implementation will be in Pascal and cross-compiled from
the 3000.

I'11 keep in touch as the implementation progresses.

Incidentally, I've enclosed my PUG membership application.
Sincerely,

"::}ﬂ. o

Ronald L. Danielswn
Assistant Professor

———

RLD:d1lm
Encl.

HITACHI Hitac 3800/8700 (see IBM 360/370 serfes)”

HONEYWELL series 6 (an implementation is being’considered)
H316

A modified Solo (kernel) Concurrent Pascal interpreter is running on the
Honeywell H316. For more information, write or phone Robert A. Stryk of
Honeywell Corporate Research, home address: 5441 Halifax Lane, Edina MM 55424,
office phone: (612) 887-4356.

6000, LEVEL 66 SErIES  (see also Newsletter #5)

University of Waterloo %
N

Walterloo, Ontario, Canada
N2L Gl

Mathematw s f.uully Compuating Fackty
Directon: 519 885-1211

August 25, 1976

Mr. Andy Mickel, Editor
Pascal Newsletter
* University Computer Center
227 Experimental Engineering
University of Minnesota
Minneapolis, MN 55455

Dear Sir:

Having just read the PASCAL Newsletter Number 4, with its
list of PASCAL implementations, I thought I should draw to your atten-
tfon the PASCAL implementation for the Honeywell 6000 and Level 66
Series. mchines which we completed for Honeywell earlier this year.
This compiler, an independent implementation of the full Tanguage
which is not related to any previous PASCAL compiler,has been a com-
mercial product of Honeywell Information Systems since May 1976. To
my knowledge, it is the first PASCAL implementation to be officially
distributed through and maintained by a major manufacturer.

Yours truly,

it

D e TR
W. Morven Gentleman
WMG:cm Director

(* note: manuals are available from Honeywell Sales *)

1vIsSvd
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IBM SysTem 360/370

PASCAL 8000 Implementation Note

Y

1
' N
3.

6.
7.

9.

Implesentos:

Maghines
Operating syatem:
Distribution:

Documentation:

Maintenance policy:

Diffare from Standard P

(this section also includes the Hitachi 8000 series
and the Amdahl 470. see also Newsletter #5)

November 5, 1976

Terue Hikita and Niyeshi Ishihats
Dapartuent of Information Bcience
vuf 4 y uf Fokyo

i

Hitae 0000/!700 (Hitacht)
os?

(not yet)
“PASCA), 8000 Referance Manual"
"Bootstrapping PASCAL Using a Trunk"
(These technical reports are available
from the Department)

(not yet decided)

cols

Standard proocdurc- pack and unpack are
not implemented.

Files must be declared at main program
level.

A tev novel llnsnngn features are
included.

Characteristice of the compiler:

-lclilbilicy of ‘the compiler:

10, Mathod of dcvclop-en::

Written in runihl ‘(about 5200 source
lines). 5

Compiler object, ile is about 100
kbytes,

Compiling speed’'is about 350 lina/sec,
Execution spedd is comparable to
TORTRAN~compSled objacts.

o ‘ Plistradet 32
“ , RIKSHOSPITALETS EDB-AVOELING : Oslo 1. Norwsy
i . l :
o UNIVERSITY HOSPITAL, 0SLO; COMPUTER DEPARTMENT { Telfon: (020201050
'

Ty

w0
Tystens ana ser

Lslo, 03,903,775

Pasga) User's Oroun

afe fndr ilake) .
Uhilwmpd Ve iy wgtda e
Imivarait nf ‘Lrnesnt.

vt

T e Dhanoty,

ty gem ourrgnt ) Lrelon o adln Paveasl oy e T M Y R I
aoroutar, daiad an tie Pacal=t {relesenring, klt.

1 believe tiis imnlementation dilfers from othar 370=veraions
in two imnortant wavs, and therafore it mizht be of interest
to the Pascal User's Croun,

1 ‘" Invironment
Lz tnvivonmenc

‘ha corviler is irnierentad on a 277 ~odel 126 with
25610 wrtes of nmaln merory, under the DNSG/VS oneratin,
guser,  DOL/YL is by JAar the roat 26mnon T70= onnrnt1ng
soaten, bhut it i5 mainly used i: srall installations
uhere husiness-ovicnted rrocessir is domiratin..

2 Tya Puvrose o’ the [relarentation

Our aiu i1 to use Pascal in a »roduction environment
thare 95 hylt of work is in th2 fileenrocessing fi:ld.
i.0. the adniristration (economic And other) of a

layree esnital,

Tha anly nrosrammins lanTuares availahle are FORTRAN
and PP'“D, Ané since we have & o0od TORTRAN-milieu,
TORT2A" is do;lna*ln , even in “wur-" file=nrocassing
annlications.. hatxrally we hone to ranlace them (at
len3t partially) with Pascal., !owever, in anite of
all tie virtues of Pascal, it lacks the necanmary
facilities for our vind of annlications. A numhar
of features will have to ba alded to the languase,
and I will list a few which we consider to be rost
imnortant.

S# Y3I113T7SMIN 1VISVd
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Tilas
To da the £ile-~rocassIF¥on rust have "ile=nindline
routinas, W’ sirce ‘aggal ‘only sun-orts seauential
file-s*ructures, extensfons iill hava to Se dovnlo"nd.
‘ienerally sreaiin’ one mi“nt 3ay that e have two ‘
resuircnents: |

t

- A way to grntd "o'ontrnl all timwn of asgondary
ey, TTICH Carface to all avallanie
accesn=rat ods !er data transfer.

- L vay to uafine the file an< its structure.

NN3/VS has no "file-manaer" where Job-Contrnl-Lanjuare
ma+ hHe uses to cdaescerite the file (record-lerath,
'blocl.in~'=factor ete,)., This forces us either to

nalia our own Sile=-mAanaer tith a snacial eontrel
lap-ua~e or to majke rodifications to Pascal’s svntax.

"¢ have chosen *ne first alternative, not because it

is tha "bsst" solution, but rather hecause e rnt to
keen our varsicn of %ae languate comnatihle wita the

stan-tavrd, '

o
f

Txtarnal Proceiduraes

LT T YL Y T Y LT

T+ i3 not orly the sunpapt for ssparate compilation

of l'aseal -rocedures e consider to b= imnortant.

Far rore immortant is the suptort for the inter-lanaua ;e
corsrunication, to he able to call routines vritten

n orhar lan’uares, whether they are user-uritter
anslication routines, lihrary nrosrans, sortin -,
data=basa~ or data-communication softuwara.

Fxternal Facords

"en axternal srocedures arve used, the data-transfer

between then will create nroblems since rlobal variahle

may not he accessed, and zince the data=transfar throu'n .
vararetres has certain limitatiors. Ue hava tnarefore
intrnduced 2 npew Zata trne-External records.

. Y 3 . Pasre 3

R
[

oot ,

)

@) wobd external.to.dn minuy
record tine Aeiinitien quwuﬁfm;bm of.that
tvre to be allocateé as sapppats modules. The name of

Anpendin: vie Row ¢n:tM

each module is the varialii T This allocation is
static, the variahble of the examnlo is not allocated on
the run-time stack, but .the scopa of the variables the
orocedure vhere it is deecl#red. It is neriians best
undargtocd by comnaring it with TORTPAI''s NAMFD

€00 (our wain reason fu‘»i%wlemortwn it), or -
the STATIZ DUTEANAL attrih n.PL/T. L

The features mentionid RaBa are why eonsicer to he nost
irmortant Jor us to innlament, we ¥y ruch want

corviants on tied:, ainacislly for uier %o (plan to) use

“asea sl «for cfﬁmmim AT nltcwm o Jearn 1007 thattei.o s
50)ve 1irilaqmec cthan mrahilenm, . R Ny

Yeurs 3incerely

E
fvar Labayy
“H-EDR TL/HHT760909
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BN ER CANTRA September 20, 1976

Mr. Andy Micke) 4
University Computer Center: 227 Exp Engr
University of Minnesota

Minneapolis, Minnesots 55455

Dear Andy,

We have been working on a PASCAL compiler For the 360/370 series
for the past year. The compiler design was done by Dr. Jan V. Gar-
wick, with impiementation by Dr. Garwick, Paul Merillat and myself
tn PL360 and Chris Strachey's GPM. We are about 95% done, and it
is a full compiler for PASCAL with the following exceptions:

1) GOT0's 3nd labels are unsupported {and aﬁ{’fiaggw with a warning
if used). , »

v

2) UNPACKED arrays are not supported. e
3) Sets of characters are not allowed.

4) Tag field specifications in NEW and DISPOSE are ignored, the’
- record is allocated with the maximum space needed. - :

§) Procedure or program segments each must mtoumd 4K bytes.

6) A predefined procedure, CLOSE, has been added to faciMtate file
:-" operations. Tt e ;

Extensive compile time and runtime error checking is done. The
runtime checking is optional, and the compiler will generate runtime
checks by use of a toggle which may be set or reset at any time during
compiTation. ~There are extensive compile:time facilities, including
a reformatter-and cross referencer. SR . HEE

St

AN TQUAL OPPORTUNITY /APRIRMATIVE ACTION IMPLOYER

Andy Mickel
September 20, 1976
Page 2

Ve hREN Tes ) T T R L TI CT T 1T S R N T L T
m ;uguﬁbg m%pkgsma;% 'dm&JHM',zOHQLO h&iwumnm)ow;,and
e resuits i # good. Runtime facilities dre still undergoing de-
bugging, but should be complately done b_z September 31, We are going
to use the compiler in our introductory .8, course, and hope to un-
;;;ERLpnthologm that would not come out in use by an experienced
e,

Distribution of an 05 version is expected to start by January

1st, and Dr. Tom Nartker of our C.S./ Department will handle inquiries.

1t anybody has any questions about the comptler (other than
distributional), I would be glad to answer them.

We think the PASCAL newsletter is great, keep up the good work.

Rober ght, Director
Office of User Services

9% ¥ILLITITISAIW VISV
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STONY BROOK's PASCAL/360 -~ A STATUS REPORT ~ NOVEMBER 1976

The Stony Brook Pascal Compiler for IBM 360 and 370 computers
is alive and well. As of November, 1976 more than 65 coples have been
issued, and several installations are using the compiler under a live
load., The compiler project continues at Stomy Brook, and a second
release is planned for January, 1977.

Ralesss 1 was issued in June, 19j‘. I: ‘provides an almost com-— /
plete implementation of Standard Pascal excapt for a variation in the

‘means of specifying print field widths in the Write procedure. Not

implemented in Releass 1 are nonstandard files, and the standard pro-
cedure Dispose. The compiler has been successfully installed under the
0S/MVT, MFT, VS1 and VS2 operating systems, and under VM/CMS with mod-
ifications to the 0S interface, A DOS interface is nearing completion.
At present, the main storage ﬂqutruuat u 160K bytes including space
for file buffers.

The compiler is coded in XPL, with an assembler-coded monitor
that provides the interface with 08, We do not have good statistice on
compilation speed, but Release 1 has 1.93 CPU-second overhead to compile
a trivial program on a 360/65. This 1s believed to be mainly due to the
complexity of opening and closing files under 05/360.

The execution time of several compiled Pascal programs has been
compared with that of equivalent translation into ALGOLW, whose compiler
1is known to produce good, though not optimized code. The Pascal programs
execute faster, in nearly all cases.

Although 1t would be foolhardy to allege that a compiler that has
been field-tested for less than six-months is bug-free, we believe that
the majority of errors have probably been corrected. The three updates
have repaired all errors reported as of November 1, 1976, as well as
improving the resiliance of the compiler in the presence of Pascal source
program errors, and reducing the storage requiyements from 180 to 160K
bytes. Updates are issued in the form of source-language (XPL or BAL)
patches to be input to a card-oriented editox. Both the editor and an
XPL compiler are furnished on the distribution tape.

Present work is directed toward completing the implementation of
nonstandard files, management of heap storage, and external compilation,
all of which will be included in Releagse 2, This release, subject to

" later updates to correct errors and improve performance, will be the

production version of the compiler.

Future work will be directed toward producing an edition special-
ized for student uge. This will offer the same capabilities in a compile-
and-go version, except for a limitation on the size of programs that can

be compiled, The design target on the main storage requirement is 120K

bytes. Compilatiom spesd will be improved, pr through the use

of corefiles and interpass data communicatisn buffexs to reduce 1/0.

The compilar already focludes sxcellent synfax aryor recovery, intelli-

ui‘.b:; error -uqqn and mtm dtquoadc at-enhance its usefullnass
ucation., i .

Yor those. mm.m in wequiring the Pascal/360 compiler, the
cost is $175,00, vhich includes distribution, complete system documenta-
tion (vhen avnnab:l.c) ‘and maintenance at least through August, 1977,

A 30-page Usex's guilde is availabla at a8 cest of 51,00 per copy
in quantitias of a dosen or more., The User's Guids is 2nutended es'a"
supplement to Jensen and Wirth, and tells lvcrych:lu that a user needs
to know about the compiler.

At no cost whatsosver, one can obtain & pnckct glving additional
information on the Pascal/360 compiler by sending a request to:

Pascal Compiler Project
Dapartment of Computer Sc:l.a\ce
SUNY ‘at Stony:

Stony Brook, Wew York 11796
o ‘-e\ N
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s procedures (4K).

{u-fomt object modules.

17 September 1976

Andy Mickel

PASCAL User's Group
Univexsity Computer Center
227 Experimental Engineering
University of Minnesota
Minneapolis, MN 55455

Dear Andy,

I was quite surprised to see my last letter to you printed
in the Newsletter. Nevertheless, since it did appesar, I feel

compelled to follow up on my comments about the Stony Brook PASCAL
compiler for the IBM S/370.

At the time I wrote the letter, the compiler was, indeed, buggy.
However, response from them has been excellent. I have since received
and installed two updates; the cover letter with the second stated
that it fixed all reported bugs. I have since run at least one
medium-to-large (700 statements) program usimg it, with no trouble.
And the post-mortem histogram —— showing how many times each statement
was executed —— is a most useful feature.

Complaints about the compiler? Sure, there's always something
that could be improved.  The compiler is a bit too big (180K), and

" & bit too slow for small programs (high fixed overhead per compilation),

and, perhaps wmost serious, they omitted the standard formatted-write
potation. And it would ba nice if the compiler wrote out standard
L

I should note that I ordered the Stony Brook compiler ia
preference to the Manitoba version, since it seams more suited to
use with production-quality programs. Particulerly serious restrictions
(from my point of view) in the Manitoba compiler are ite lack of X/0,
its lack of a full version of NEW, and its restriction on the size of

vy

S I oy eBteve Bellowin A R

6et William Barabash, SUNY at Stony Brook

v T e Csdestone 2 19-%13- 5021

m UNIVERSITY OF MINNESOTA | University Computer Center

TWIN CITIES 227 Experimentsi lnllmorln: Bullding
Minneapolis, Minnesota 554

(612) 373w 6-7290

September 24, 1976

Dear Steve,

I felt a twinge even as I was putting your letter into the last
newsletter. I fesl that the interest that other persons hag in your opinicns
outweighed the faot that I gave you no warning that it would be pxinted. I'a
glndyou'vm;tollowuplottormdmtucowofittoS(MStowDrook.
And I'a glad that their compller is working better, also. Rmny, we stxuggle
80 bard just to get tidbits of information.

As I guess you oan tell from Newsletter #5, we are trying to push hard to
remuir the confusion about Pascal implementatiocus.

So, thank you very much for writing. I'll of course print your letter
in Newsletter #6,

g# Y4ILL1ITSHAIN T¥ISUéx
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nep

DEPARTEMENT

INFORMATIQUE

Tetéphone : 97.99.61
poste 462

virdd,
will.  JPF/MHV

wrversit e et TR ISTAIN wmOcabosy de orranopie

inetitut de recherche économicue et de planification

Pascal User's Group
C/C Andy Midkel

University Computer Center
227 Exp Engr
Unlversity of Minnesota

Minneapolls, MN 55455

Saint-Merting’Hbrm s 4 Novembre 1976

Monsleur,

£
f

frog dummiin wewr oo

n réponse 3 votre lettre du 25 Ocotbre 1976 voicl le point des travaux
alts sur le compllateur Pascal.

11 est opérationnel sur
360/67 avec OS/MVT
270/148  ave. VO/MFT

Demande REGION 220 K pour s'autocompiler.
Distribution sur bandes magnétiques 9 plstes/B800 bpl.

11 existe un supplément au manue! du langage Pascal, décrivant 1*Implé-
mentation sur IBM,

Langage Pascal accepté est conforme au standard 74 3 quelques exceptlons
prés.

1| manque Read/Write mals 1'installation est prévue pour la fin 1976.
Amé|lorations successives sont obtenues par compllation.

La vitesse d'exécution moyenne est :

. compijateur standard

6000 lignes sources _. 105 secondes CPU
360/67 . compllateur "dopé"
6000 |ignes sources _ 84 secondas CPU
EVeor - Corpnr  boros e e 12 c0onie e veon CEMOpen e e

- Ajouts non standards :
. Cf. manue! specification 360

. procédures assembleur.

- Le compllateur Pascal a suss] &+4 'lé""on CP/CMS.

Je vous prle d'agréer, Monsieur, 1!

sion de mes sentiments .
distinguds. o S .
EES >

Siael B . s

Olivier Lecarme of the Universite dqlﬂicn. Laberatoire D' Informatique,
Parc yalrose. 06034 Nice Cedex, wrote us in a letter of 16 Sep 76:
"A Pascal compiler for the IBM 360, which was probably the first one,

has been done 1n one of the Universities of Grencble. Unfortunately, the

people who made 1t had no time nor support for distributing it, although

1t seems to have impressive performances in execution time (but less good
in storage needed for compilation)....Reople to contact are Messrs. Henneron
and Tassart (Informatique & Mathematiques Appliquees, B.P. 53, 38041
Grenoble-Cedex, France."

0l14vier Lecarme of the Universite de Nice, Laboratoire D'Informatique,
Parc Valrose, 06034 Nice Cedex, in his letter of 16 Sep 76:

"Implementations for Pascal-P, Pascal-S and finally ful) Pascal have
been done for the IBM 1130 and are in use at the University of Neuchatel
(Centre de Calcul, Chantemerle 20, CH-2000 Neuchatel, Switzerland)."
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MOTOROLA 6800
1CL 1900 (an implementation exists) -

2970  (an tmplementation is underway)

INTEL 8080  (we need more implementation information) A Ny 6
PABSAL Tmplomentut inae
MIE«»ATA 7/15 ' Uuixp Enf ?’?L “'5 lwntm
1 / j
U NG TF bkl Bhc., U8 GO-66. B0 s Wb, Beaverban, ok 91705 227 haper mental bigieer
reportad: "If we can find the resources, we may bring up a P-compiler on the niversity of Hinnssota
Interdata 7/16 at TEK," Minneapoil-, MN fR45S
Michael §. Ball of the Naval Undersea Center, San Diego, CA 92132, wrote Gont lemen:
in his report on the Univac 1100 implementation that the Center has cross .
compilers, running on a Univac 1110 and generating machine code for the This letter is in response to your letter duted October 25 in
Interdata 7/16, for both Concurrent Pascal and Sequantial Pascal. See his which you requested PASCAL implementation informution. Pulfow'ng
report for more information. are my responses to cach nf your ten peints.

L 1. Implementor, maintainer:
. ’ Before Nov. 26: Mark D. Rustad
n
INTERDATA Z_O. (no known implementations) Moorhead Stute University
Computer Center
1104 7th Ave. s.

toorheud, MN 56560

Ml CRODATA 800 {no know’n 1mp'|ementat10ns)’ \' After Nov. 26: Mark D. Rustad
—————— e b 585 Harriet Ave.
Apt. #213
L St. Feul, MM 55112
MITSUBISHI MeLcom 7700  (an implementation exists) As yet there is na distributer.

© 2. The implementation is specifically designed for the
Motorola 6800-based {1ITS Altair 680b, but can casily be
Coeend transported to any 3-bit nschine (the Zilog 7z-80 would
L be highly recommended).

. 3. Since implementation is not complete, precive information

is not yet availsble, however, the compiler will definitely
run on an 8-bit microprocessor with 3’k bytes, a TTY and

ioe no disk cepability. I is likely that the memory requirement

ot will be somewhat under 32K,

4. No distridution since 1mp1emcntit!on is not complete.

' . 5. No documentat:on avsilable yet.

“

6. This compiler is, more or less, my hobby so a srecific
maintence policy canaot be stated.

9F YIZLLIITSMIN TVISV

‘43AHWIAON

9/6T

{8 39Vd



7. This implementarion is of a subset of PASCAL which I call
PASCAL-M (PASZAL for nicroprocessors). Due to the very
limited resources of microprocessors, PASCAL-M does not
inciude the fol.owing PASCAL features:

a. no files - all I/0 via READ, WRITE
b. no REAL type

no declared scalar tyres

no variant records

no LABEL sectiun

no COTO statemernt

no WI'TH statement

no FOR statement {use WHILE instead!)

ne CASE statement (may be put back in)

no run-time checks yet

. standard procedures are: RRAD, WRITH, NBW, RELBASE,

READLN, WRITELN, ORD, fHR, BOLN, MARK

It is possible that the final implementation will have the

CASE statement reinstated and that I may produce additional

implementations for those having more resources to include

REAL and FILE types.

I e TG B D

8. The compiler produces an intrepretive code which is output
onto an external medium such as paper tape which is then
loaded with the intrepreter for execution. The compiler
is written in the subset of PASCAL which it compiles and
is about 2200 lines of code. The compiler should compile
useable programs in under 32K bytes. The compilation and
execution speeds can not yet be tested.

9. The reliability of the compiler seems to be excellent.

10. PASCAL-M was developed from PASCAL-P2 and is being cross-
compiled by Mike Ball's INIVAC 1100 PASCAL. 1 would
estimate that about two man-months have gone into this
implementation and I expect that about one more man-month
to complete it. I have found the PASCAL compiler much
easier to work on and understand than I expected and 1
beliave that this is attributable to the language it is
written in (PASCAL).

I will be preparing both documentation and reports on this

, implementation of PASCAL for publication once implementation is
completed. For your information, all that remains is to debug the
M-CODE (what I call my interpretive code, like P-CODE) interpreter.

Sincerely,
/) .",;,/.' / f"ﬁ.
Mark Rustad

NCR CenTury 100, 200, 300  (no known implementations)

i

PHILLIPS P-1400 (l; m-stmdlﬁhﬂmﬁ?bi gﬁsts)

PRI

o s e § CGEEEFL T EEREES
Phill1p H. ‘Enstow‘of the School of Inforwetion and Computer Science,

Georgia Tech, Atlanta, 6A 30332, has tnformed us that Georgia Tech is boot-
strgping a’eomﬂer‘.'v for the P:’-iu'P—M)O& usiu?;?ug;‘l,—ﬂ. The P-400 {s a
large "mini" with a 32 bit word, and 512 mill;

virtual memory for each of 64 possible users..

SEL 8600  (an 1w1m§utionluists)

SIEMENS 4004/157

H.-J. Hoffmann of the Fachbereich Informatik, Techn. Hochschule,
Steubenplatz 12, D-6100 Darmstadt, Germany, wrote us: “We have fmplemented
PASCAL P2 in three different versfons (fully interpretive, SC-code auto-
matically translated to assembly language, code -emi tters for assembly 1ﬁnguage)
for SIEMENS 4004/157 -computer. Usage in some s:ys,t_:ems programming work.

TELEFUNCEN TR-t40  (an implementation extsts)

L TELENY

TEXAS INSTRUMENTS TI-ASC  (un fmplemantation extsts)
’ 71-980a (implementations exist)

———

on.worls of hardware supported
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UNIVAC 1100 series
NAVAL UNDERSEA CENTER

San Diego, California 92132
2 November 1976

Mr, Andy Mickel
University Computer Center
227 Exp Engr

University of Minnesota
Mioneapolis, MN 55455

Dear Mr. Mickel:

Thank you for the Pascal newsletter. 1 just got number 5 and enjoyed it greatly.
As you know, we have a quite complete implementation of Pascal for the Univac
1100 geries. I have enclosed some performance data on the compiler and generated
code which you may find of interest. We kept the implementation as close as
possible to standard pascal, with extensions only to allow interface to the
Univac Exec, and for compatibility with other systems whose code we wanted to
use. The reatrictions are essentially the same as those in the CDC compiler.

We have been using the Pamcal compiler for about nine months, and its reliability
has been quite good. It should soon approach excellent,

We ave using the nompilar for general purpase pragramming and "aystems' programming
for the Unlvae snd obhier machinen, [ts usage In steadily (neesaning, and i
urrently about 60 to 70 compilotionn a ﬂny Thin compares to fortran which
& AhRHE WHHy b WE RHNpaE) unru rnrabnr ?krnu {HE 18 kuNEBd mupAEnERi v Haet
anpanne haw huen qubie gavarahie, and Lhe inkur naa ;u &hn uunr tn QF Tt
5 8 the uu n? &ﬁ 1anuuuga Procassore qvu
13

-u. A
ﬂuhunps'llhuvnlﬂ¥ :\I\ 5 ﬁﬁ wn n I SE1
ntlrart ve n Univac

One major use of the aystem has heen the develupment of compllers for Concurrent
Pascal and Bequuntlal Pascal for an Interdata 7/16. Thase compilers are bLased
on those supplied by Per Brinch Hunsen, and generate machine code for the 7/16.
They are currontly vperating an crows compilers, running on the Univac 1110 and
generating code for the Interdata. We are curreatly ln the process of moving
them to the Interdata for self-compilation, The project has been a very
interesting exercise in machine independence, and the code which must be changed
when moving the compilers from the Univac 1110, a 36 bit 1's complement machine,
is surprimingly small. We have not measured it accurately, but it is on the
order of one to two percent.

0
E ALk h.
o) but unknnvn. percontage of the uni
terms),

These compilers are highly optimining compilers, and the direct machine code
vhich they generate is up to twenty percent smaller than the interpretive vermion
generated by the original compilers. Since there was no attempt to make the
interpretive code compact, this is not surprising, The next project along these
linea 18 Eo modify the vompller 1o generate code for the Interdats R/17.

e probiom whivh we Have tn kespion up to date B8 various entenninae and ehrnpen
to the M nanutburn. An you ment funed {0 the nnuulnttnr. thin oumpilur han

R, g0 OGBS, 5 A PR L R,

installation. Perhaps this data could be published in the newsletter as it
becomes available? Since we are promoting the language as leading to portability,
we should practice what we preach.

Finally, where can 1 obtain copies of the new documents from Wirth's group. 1
am particularly interested in the paper on Pascal-S.

Sincerely,

S . o BALF
Michael S. Ball

PERFORMANCE OF THE PASCAL 1100 SYSTEM 14 October 1976

The following performance was measured on a Univac 1110. All times given

are totals, .including both CAU time and CCER time.

1. Compiler Performunce.

The compiler performance was measured as it compiled itself. The
gampl ter 18 7,494 Linen of rudu; Including commsnts and Rlank Tipsa: T¢
compilen into 34,878 words of code ant 1itwurals, ‘the 1ibrary adds 5,912

wrivde (Lretudinyg some data nrns); fur o tetal of A0 TIRT worda e thidyne
Comgt e FREREFRER FANKEINE atsaaill b qipuh Wetbsdi Wb Db 4 by i

duta upa&. ql Qs 1 OF the ol e 1» QH wiondu il wiid by coampi by
Jhin tl ti:; ugah BLp i wptds e TR Kone and (404 wiedn g I
1tyolf the comb

at Uses B,068 words tn the hoap and 7,444 words fn the
stack,

The compilation rate ia 105 lines par second wilth an outpul limting,
and 118 lines per second without a limting.

2. Compiled Code Performance.

The compiled code was compared with that generated by the NUALG and
ASCI1 FORTRAN processors. For both Pascal and NUALG, tests were done both
with and without run-time checks. The FORTRAN compiler never generates

run-time checks, but does allow for three different levels of optimization.

The normal mode provides no optimization, and optional modes provide local
and global optimigzations. The local optimization mode was chosen as the
standard of comparison, mince the short temt programs which were used
provide an unusually aimple case for the globa) optiminer, and allow it to
perform much better than would be expected for the average program.

The programs uaed as A hawia For compaviaon were taken From Wirth's
paper on the design of a Pasual Complier, Yhey wre ull pengramn which arn
sunily weibenn fn all theem Tanginymn, and an do ot vre the seprassive
puwut af basoal, Tn additian, the Lime taken 1o vt s slingds peocudnee
w [1] (] LW e ware hoarupg (¥ S T TR um st The taeulis

fuzx ::ig“llﬁta “t i1<wilu :up;ut 1 f‘F L ‘ ! : \*\

are uummarile b the following tables.

'
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. Time

PART

PARTNP

HATNUL

COUNT

PART
PARTNP
SORT

MATMUL

COUNT

PASCAL NUALG FORTRAN A
26.4 '308.6 21.9 '
1.21 " 4.96 1.00

Table 1. Procedure Call Times.

PASCAL NUALG
PASCAL NO CHECKS RUALG NO CHECKS
Time Rel Time Rel Time Rel Time Rel
9.36 0.62 9.17 0.61 12.88 0.85 12.67 0.84
1.10 1.18 0.99 1.06 3.06 3.29 2.95 3.17

24.61  1.37 20,22 1.12 32,92 1.83 26.81 .49

18.70 1.82 14.69 1.43 21.02 2.05 17.46 1.70

4.99 0.30 4.69 0.28 12.15 0.72 11.13 0.66

FORTRAN FORTRAN
FORTRAN LOCAL OPT. GLOBAL OPT.
Time Rel Time Rel Time Rel

15.10 1.0 15.10 1.00  14.94 0.99
0.87 0.94 0.93 1.00 0.79 0.85
18.01  1.00 18.01 1.00  10.56 0.59
10.27  1.00 10.26 1.00 4.04 ©.39
16.88  1.00 16.83 1,00  16.40 0.97

Table 2.

The program listed on the left side of Table 2 are:

PART

PARTNP

SORT

MATMUL

COUNT

compute the additive partitions of a number (30 in this case) and
print the results. This uses recursion for Pascal and NUALG, and a
hand simulated stack for FORTRAN.

the same as above, but with no printing

sort an array of 1,000 numbers by a bubble sort

matrix multiply of two 100 by 100 matrices

count the characters in a file and print the number of times each
occurs. The file was 124,000 characters long.

gn & At

M. 8. BALL

Mr. Timothy Bonham °

Pascal Implementations

University Computer Center .

227 Experimental Engineering Building
University of Minnesota
Minneapolis, MN 355455

Dear Mr. Bonham:

nqnx you for your intere ‘activities at '’

mto Un. vtruﬁ

ic;l project has
is planned on

:
another: year,

\

brtmdo s, }uaxig 1, Ph.D.
Chairman &/Professor
Department of Computer Science

OSM:1t S s e,

o . R
XEROX Sicma-6, SieMa 7, S1eMA:3... (see also CII 10070)

Olivier Lecarme, Universite de Nice, Laboratoire D'Informatique,
Parc Valrose, 06034 Nice Cedex, Franca, in his letter of 16 Sep 76:

“A complete and standard compilr.for. the Xerox Sigma 6,7 and 9 has
been done by Pierre Desjardins, who can give you all desirable information,
Anyway, 1t seems to be a very good 1mhmtmon. espacially 1n the domain
of conpmbmw and conformity to the standard.

(* We do not have Pierre Dejardins's correct address, can smone help

p Y



PASCAL USER'S GROUP ALL PURPOSE COUPON

USEQ,S BRLBELREEREENRTHRR

up

GRO

Clip, photocopy, or reproduce, etc. and mail to: Pascal User's Group
¢/o Andy Mickel
University Computer Center
227 Exp Engr
University of Minnesota
Minneapolis, MN 55455

{phone: (612) 376-7290)

renew my membership in next .
/ / Please enter me as a member of the PASCAL USER'S GROUP for the current Academic

Year ending June 30. I shall receive all 4 issues of Pascal Newsfetter for
the year. Enclosed please find $4.00. (*When joining from overseas, check
the Newsfetten POLICY section for a PUG "regional representative”,*)

/ / Please send a copy of Pascal Newsfetter Nunber . Enclosed please find
$1.00 for each. (*See the Nawsletter POLICY section for issues out of print.*)

/ / My riew address is printed below. Please use it from now on. 1I1'11 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 Pascal Newsleltenr.

/ / None of the above.

- Other comments: "~ From: name

" address |

phone

date

(*Your phone number helps facilitate communication with other PUG members,*)




