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POLICY

PASCAL USER'S GRAUP POLICIES

Purposes -

Merbership -

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

* teaching programning concepts

developing reliable "production" software
implementing software efficiently on today's mach1nes
writing portable software

* o *

is open to anyone: particularly 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 Newsletter 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/University Computer Center/227 Exp Engr/
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/S09 S5NH/United Kingdom/ (telephone 0703-559122 x2387)

PASCAL NEWSLETTER POLICIES

The Pascal Newsletften is the official but informal publication of the User's Group.

It is produced quarterly (usually September, November, February, and May).
A complete membership list is printed in the November issue. Single
back issues are available for $1 each. Out of print: #s 1,2,3,4 X

The contribution by PUG members of ideas, queries, articles, letters, and opinions for

the Newsfetten is important. Articles and notices concern: Pascal
philosophy, the use of Pascal as a teaching tool, uses of Pascal at different
computer installations, portable (applications) 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 Newslfetten out of the necessity to spread the use
of Pascal. This includes contacts for maintainers, documentors, 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 made of the availability of new
software writing tools for a Pascal environment.

“iscellaneous features include bibliographies, questionaires, and membership 1lists.

Editor's notes are in Pascal style comments (**).

AL THE NEWS THAT FITS, WE PRINT. PLEASE SEND WRITTEN MATERIAL TO THE

NEWSLETTER

SINGLE SPACED AND IN CAMERA-READY FORM, USE NARROW MARGINS;

(LINE WIDTH 18.5 CENTIMETERS). REMEMBER, ALL LETTERS TO US WILL BE
PRINTED UNLESS THEY CONTAIN A REQUEST TO THE CONTRARY.

- Andy Mickel, editor, John P. Strait, associate editor, April 26, 1977.
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This {ssue with so many impartant topics is late. I think:
another of thanks for the early work he did on P r, o« With this, the -
fourth fssus I’ve done, I have to say that it {s a lot of work, Sara Graffunder
and Jim Miner,who edited the Here and There and ImpTementstion Notes sections respectively,
this {ssue would not have appeared. A i

*RENEW

We've lowered the cost of PUG membership by keeping the price the same (541977 < “1976“

This is the last (and first) renewal notice you'll get. Please renew, especially if you
think we are doing some good fn the world. If you are not reading your own copy of the
Newslatter, why not help us out: Jofn for yourself (we need more members to keep the price
the same). Just think of 1t as giving up eating out one night in the next year. And we
won't refuse add itional (no strings attached) contributions!

STANDAR
See the Dpen Forum section for a series of letters.

MICROPROCESSOR Pascal '

See t re and There News section under Charles Bacon, P.M. Lashley, Steve Legenhausen,
Andy Mickel, David A. Mundie, and see Implementation Notes under both "Comment: Microproc-
essors" and under individual specific manufacturers's names. And Ken Bowles's article.

Pascal N_ggglgtter 19,

neadiine Yor writien contributions s July 15. Changes in POLICY: #4 is now out of print.
Al written matewrial must now be single spaced and typed with narrow margins. We are
running out of room!

‘ ?o:ml!choml deserves
e
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infortunately we have had to cut material from this issue ("a}] the news that fits...").

icorge Richmond sent a 5 page bibliography which we couldn't find room for. It had only
IS new entries over his last one in #4, and is incomplete these days 1f you keep ug with
irascal Newsletter, We were also unable to print a Roster incrament as we did in #7.

! regret this because 1t is the roster which enables Pascalers to get together especially
if they are in the same area. This time the number of new members totals 345! It would
have taken 6 full pages to print in a new compressed formatl We just couldn't afford it.
de also had to reformat every contribution to save space, and omit extraneous material.

tut, we have no shortage of matertal: (unlike the disease which afflicted the FORTRAN
ulletin, the LISP Bulletin, the SNOBOL Bulletin, etc.).

We have had many suggestions reblrd'lnq the newsletter. We want to keep it informal and
interesting and prevent its degeneration into a slick, useless, "orofessional” Journal.

"UG_and Pascal Newsletter Mechariics
UG now Fat SAT mebers Tn 25 countries and 47 states! We need more membars to stay

tinancially solvent (we are currently in the black, barely} and we need them as well as
renewals early in the academic ‘y‘:;:jprefernbly before August 15). I now strongly disagree
with my earlier fdea (and Mike ty's letter in this issue) of becoming affilfated with
ACM (T1ke STAPL under SIGPLAN)..-Did you know that sccording to Garth Foster. (January 6,
1977) STAPL (SIGPLAN Technical committee on APL) oaly had 973 mémbers after wore than 5
years in existence? If we affiliated with ACM, the price would probably double, but we'd
be compensated with fancy lettarhead.on the statfonary. .70 R

EDITOR'S: CONTRIBUTION

PUG has a broad base with many non-academic members. We have kept the price low, o
publicized PUG 1n unconventional ways (unltke ACM) and fn the process have become known in
industry where the real changes can be made. We just Completed our fourth mass matling
{350) on March 28 to the holdouts from George Richmond's old mailing list from newsletters
1.4, :

I would 11ke to encourage 811 PUG members to use their imaginations in making Pascal and
PUG more visible. Write letters to the editor of popular trade journals such as
COMPUTERWORLD, DATAMATION, COMPUTING EUROPE, etc. Distributors of compilers should send

an A1l Purpose Coupon to each recipient of their implementations. Write to SIGCSE (Pascal's
strong point is Computer Science Education}. I can't do all of these things.

I've noticed some big discrepencies in PUG membership at several universities which have

a fair amount of Pascal users. It seems that some local people have not done all they can
to tell their users about PUG. Why is it for example that at the University of Minnesota
there are 48 PUG members, at Lehigh University 13, at Indiana University, the

University of Texas, and the Technical University of Berlin 7, and at the University of
I11inois, Georgia Tech, the University of Southwestern Louisiana, Cornell, and the Imperial
College London, etc. there are 6 PUG members while at the University of Colorado there is
only 3, the University of Washington only 2, and at the University of Manitoba, SUNY Buffalo,
and the University of Massachusetts only 1?7

BACK ISSUES

I'm sorry that we are slow, but we are not in the publishing business. As I stated in

#7 we have had terrific growing pains resulting from not realizing back in September how
popular PUG was going to be. We are temporarily out of print with #5 and this holds up
mailing 5,6,and 7 to new members as we cannot afford postage for separate mailings. As it
fs, it is very expensive to mail back issues. At PUG "central" here in Minnesota, we have
no secretaries. John and I (with help from people 1ike Sara and Jim) have opened all our
own mail, answered with personal notes all inquiries, handwritten most addresses on
envelopes, handled all the typing, mailing of back fssues, filing, accounting, the matling
label data base; and sent invoices and bills to persons who haven't paid. That's right,

‘- we never planned on some people not paying. Those who still owe PUG money are: Bengt

Norstrom, Lars Magnusson, Bernhard Nebel, Roland F. Blommer, Stanley B. Higgins, Karl J.
Astrom, Wayne Fung, John S. Sobolewski, T. Hardy, Ada Szer, and John Nolan.
This is as of today, and I wouldn't be surprised to see their money soon, and I don‘t in
any way want to imply that each does not eventually intend to pay!

SUMMARY

T want to thank all of those who have helped this year, especially Judy Mullins, David
Barron, Carroil Morgan and Tony Gerber (who have enabled Australasian re-mailing with
zero compensation) and Teruo Hikita for remailing #7 to Japanese members. Finally many
thanks are due to the University Computer Center here at the University of Minnesota,
particularly Peter Patton, our director, and Lawrence Liddfard our associate director
for systems for enabling PUG to thrive.

“~ April 26, 1977
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HERE AND THERE WITH PASCAL

NEWS (ALPHABETICAL BY LAST NAME)

Cherles Bacun, 10717 Burbaik Dr., Putumac, MD 20854 (PUG member): "I um interested in a
Puscal rurniing un a RSX-11M system us well as on the KI~10....alsu un sny 8080 system.”

(*» 1/10/77 *)

Mark Becker, 300 Collingwoud Ave., Fauirfield, CT 06432 (PUG member): "I'd like tu lucate
u version Of PASCAL for the PDP 11 that dues nut use "ur require the Flosting Puint
Prucessur.'™ (* 1/31/77 *)

(* from the newsletter of the University Computer Center at the University of Southern

California, 1020 W. Jefferson Blvd., Lus Angeles, CA 90007: UCC has sdded several ICL
prucedures (for its 18M 370 system) su that users can invoke the University of Matiituba
version uf Pascal. The prucedures perfurm one-step monitur; compile; cumpile, load and
gu; cumpile, linkedit; coumpile, linkedit, and gqu; load and gu; linkedit wud qu; and
compile and punch an object deck. 1/1/77 *)

Gury Buus, 517 N.  7th St., Bismarck, ND 58501 (PUG member): "1 am interested in knowing
wbuut chess prougrusms written in Pascal.® /

y
Kevin W. Carlsun, 153} Simpsun St.  Madison, W1 5}7l§f(PUG member): (* Wants to know if
there is & qroup of Pascal users in or near Madisoun. 2(9/77 *)

C. R. Curner, 514 5. 9th St., Myurhead, MN 56560 (PUG member): "I'm trying tu implement
Pascal on Che PDP-8 and on the PDP-11. Any suggestions?" (¥ 3/1/77 ¥)

trederick C. Cuwan, The Aeruspace Corporation, Mail station A2-2043, P, 0. Box 92997, tus
Angeles, CA 90009 (PUG member): "I am interested in the murds to make [reteane 2 of
PASCAL 6000-3.4] run on the 7600 under Scupe 2.2." (* 3/18/77 *)

Mottio Hmel juk, Ist. di tlettrotecnich ed tletrunich, Universitd di  Trieste, Trieste,
ftaly (PUG member): "In Trieste University a CDC cumputer exists and a Pascal compiler is
implemented there.

We have alsu an HP=2100 mini-computer and we would like to run some prograns there
fur tesching und fur research. For these rewsuns we intend tu implement the Pascal
compiler v this machine.

An “ first wtep . . . wn intend to write a P-cude interpreter  using o the
Puscul-written interpreter and translating it into H-P Algel. Therefore we would be ylad
to  khow if sumeone  else is  wourking to implement  Puscal o the  same
mini-cumputer. . . . We thank you also for any information you will consider useful to

- give us fur vur work." (* 2/5/77 *)

Stanley B. Higgins, Dept. of Medicine, Vanderbilt University, Nashville, IN 37232 (PUG
member) : ", . . our group vperates a POP-11/40, PDP~11/34 and u
PDP-11/55 . . . suftware . . . by DtC . . . RT=11 and RSX-114 operating
systems. . . . We would be must interested in knuwing  of [Paacal cumpilers].“
(% 2/23/77 *)

Rubert L. King, 1452 Sandra Dr., tndicott, NY 13760 (PUG member): “If possible, please
furward inf urmation un free or very inexpensive Pascal cumpilers for an IBK 370/178 under
VSI with 3330's and 9-track tapes." (* 2/1/77 *)

Juseph Lachman, Computer Center, University of Illinois at Chicaqu Circle, Box 4348,
Chicaqu, IL 60680 (PUG member): " . . . At present the UICC cumputer center haus o
Pascal compiler. Ay sdvice you could uffer us relative tu the availability, quality,
and costs uf PASCAL compilers that will run un IHM/370 ur DEC PDP-11 cumputers would  be
greatly appreciated.” (* 4/5/77 *)

J. Larmouth, Director, Coumputing Laburatory, University of Salfurd, Salfurd M5 4WT,
tuglend (PUG member): " Having muved tu Salford from Cambridge, I have ceused wurk ob
Pascal. Unfortutiately there was nubudy svailsble st Cambridge tu cuntinue the work. su

thut our efforts towsrds & 370 implementution shuuld bLe considered abanduned.

“We did produce usnd distribute s interpreter system but Cambridge . . . dues 1ot
huve the mun~puwer tu cuntinue even this services.

"Sorry this is wll so negutive. My interest in Puscul remwins, althuugh yuu might
be interested tu knuw that I um perhups mure interested in tUCLID, ws would, I think, be
most members uf PUG if they knew more sbout it." (* 1/5/77. Fur information abuut
tuclid, consult B. W. Lampson, et. asl., "Repurt on the Progremming Language tuclid,"
SIGPLAN Nutices , 12:2 (Februury 1977); and G. J. Pupek, et. al., "Notes on the Design
of tUCLID," SIGPLAN Notices, 12:3 (March 1977), 11-19. %)

P. M, Lashley, Directur of Cumputing CSCS, POB 764, 114 5. Bullard St., Silver City,

N1 88061 : a' from s letter tu the editour of Byte, 2:2 (Februsry 1977), 77-78 *) "I write
primarily in respunse tu Mr. Skye's letter in yodr August issue. 1 can only cunclude
that he hud been with ISM tuu long, otherwise he would not attempt to debase the 8080
with FORTRAN or PL/l, FORTRAN is a virtual pterudactyl, flying sulely by inertia,
whereas PL/1 is much better, but tuo rembling in construction. If he indeed tukes up the
admirabie tusk uf writing @ high level cumpiler fur the 8080, he would be better advised
tu bsse his compiler un a fully structured langusge such as PASCAL." (* The l=tter ques
ute fur several paruqruphs. %)

Steve Legyenhuusen, 12 Barturd Street, Highland Park, N3 08904 (PUG member): "I think it
is  ashsolutely impurtant that persuns prumoting Pascal resalize the danger of BASIC's
becoming the permanent and unly language on micruprocessors. 0One only has tu pick up any
issue uf the computer hubbyist magazines such ss  Jr. Dobby  Juurnal, Byte, Kilubuud,
Creative Cumputing, =tc., to find that each is filled with BASIC. Some effurt should be

put furth tu promote Pascal in this medium." (* 12/31/76 *)

Chris P. Lindsey, Cumputing Courdinator, Harvey Mudd Cullege, Clarement, CA 91711 (PUG
member): “Do yuu kiow of a well-ducumented, errur free version of PASCAL which runs oi a
DECuysten-10 with o KA processop? (¥ 1/77 *)

R, A. Lovestedt, 20427 St 192, Renton, WA 98055 (PUL member): “Any PASCAL  work ot an

William Lyczko, Software Development, NCH Corpuratio/Terminul Systems, 950 Dunby Roud,
Ithaca, NY 14AHS50 (PUG memberj: "I am interested in  any information you muy  have  on
implementation of PASCAL for microprocessurs.” (* 1/7/77 *)

Philip J. HMalcolm, furmer address Zeus-lerines Consultants ttd., Shrupshire House, 2-10

Capper Street, Londurg new sddress c/u Bank of Adelaide, 11 Leadenhall St., toundun FC3V

e, tugbaad (POG menber):  "Zeau-llermes  iu . . dnvest igating  the possihitity  of

ndopting o Paneal == or Modula == type languige for in-house development  of  minie  and

micro-computer software acruss a broad range of target machines.

"ldeal would be a compiler:

writter in its own svurce language; and

executable un a microcomputer (with siy 32-64K bytes of RAM, diskettes); and

eusily transportable tu different target muchines; and

relying ot a very small run-time monitur/suppurt package.

"We would be delighted tu hear from thuse pussessing or working tuwards such a
system.™ (* 1/3/77 *)

Arddy  Mickel, Univ. Computer Center, 227 txp. trgr., U, of Hinmesvta, MWinneapulis,
MN 55455 (PUGC member) repurts receiving an educstional questionnuive from Intel abuut
computer cuurses and micru-processvrs. The question, "What programming languages  sre
used?" contained the check-uff uanswers fortran, Algul, PL/1, PL/M, Basic, and Pascal.
Nut included were Cubul, lisp, Snubol, etc. (* Andy's response tu the catch-all question
st the end was, "When are you going tu suppurt Pascal ur a Pascul-subset and give up o
Basic?" *)

David A. Mundie, I rench Department , 302 Cubell Hall, University of Virginia,
Charlottesville, VA 22903 (PUG member): "ls Zilog reslly muking a micruprucessor that
executes PASCAL cunstructs as its machine~level lanquage (Byte, v.2, no. 4, April 1977,
p. 140)7" (* 4/3/77 Will a PUG member pleusse write Zilug tu ssk, then send the answer to
the newsletter? *)
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0'8ryan, Computer Center, Western Michigan University, Kulwmuzuu, Michigan 49001:

L I'm it churge of PASCAL implementution and muintenunce ut WHU, We have an old

NAGtL's compiler fur the PDP=13 and will be releusing it fur use here in
1711 keap you infurmed un user reuctiun when it happerw.

Mark
'I.

ver;iun uf
eurly March .

Gene H. Olson, 421 County Rued 3, Apt. 512, Hupkine, MN 55343 (PUG member): "The best
srgument aquinst formatted resds hus yet tu uppeur in the PUG newsletter. In processing
lurge smounsts of furmutted duts (the suppused rstivnule of furmatted resds) keypunch ur
similer errurs cause buth furmetting and content errurs which render furmatted reuds
uselews. In other wurde, in 8 production envirutment,

churucter~f ur—charucter sw it is coming in." {* 2/25/77 *)

Jerry L. Buy, 21320 Oldgate-Rd., tlkhuets, M 68022 (PUG member): "I um sttempting to well
the idew of using PASCAL inwteud uf FORTRAN wu u firet languege 4w Cumputers & Businews .
suppurt my srgumert {institutions using PASCAL, stc., s well

courss, - Any infurmstion th

us the structure sspect id be greutly uppreciuted.” (* O/S/TJ’) s
R. Waldu ‘Roth, Cumputer S&imice Dept., Taylor Universify, Uplend, IN :
LNRERAE ¢ Would wlso 1ike &b know ﬂbuui the wvuilebilityzuf « PASCAL jpuckage tu rui uni OLC
11 syutemu under RSTS op RT~11." (% 2.24<77 *) : :

Carl W. Schwurcz, Digitul Equipment Corp., MR 1-2/t27, 200 Ffurest Street, Marlburu,

MA 0175 PUG member): ". . . While empluyed by Contrul Dutu I wus respunsible for the
deuign snd implementstion of twu cumpilers fur uw Punculebused prugremming lenguage (*the
Suftware Writers' Lunguage') fur the Cyber 170 and Cyber 270." (* 1/25/71 *)

Arthur . Schwarz, Hughes Airtruft Cu., Bldg. 150/MS A222, Culver City, CA 90230 (PUG
member): “Our instullation is currently interested in guining sume expertise in using
PASCAL. We wuuld like to Ubtsin a compiler fur use om our Sigmu 9 computer, ur lucking
this, 8 cumpiler with ucceswibls cude generuturs for -sither the COC our IBM computer
linew." (* 2/8/77 *) )

Wayne Seipel, Box 8259 U.T. Stutiuu, Austin, TX 78712 (PUG member): “The University of
Texun Eunputer Science depurtment needs a PASCAL cumpiler for @ {Duty General) Nuve 30.
The depurtment hus just purchused 2 prucessors, ssch with 32K wurds of memury wid &
10Mege~byte disk. These will be used by buth greduate snd undergruduate students in &
hatide-un envirvnment. Current plans call for the develupment of an ovperuting system, und
a PASCAL cumpiler would muke 1life wurders uf magnitude ewsier. Any infurmstion v s
compiler {cumpleted, wtundurd, PASCALL, ur PASCAL2) will be grewtly uppreciuted.

Cuntact either Jumes Petersun, Cumputer Science Dept., University uf Texus,
TX 78712, wur myself.” (* 3/18/77 *)

Austin,

Kevin Weilex, 147 Curnell Qrtrw., Ithuce, NY 14850 (PUG member): "Huw wnyune implemented
PASCALY o w POP 11/457  (Is @ Junus interpreter wvuileble?)* (* 1/21/77 +)

mm..';xmg. 576 Leu Street; Willuide,'Nd 07205 (PG mewber)s “Here st NOIT, Pecal

is beginning tu be used in's juiureevel coursy in siguritime wid dutu-structures; there

tu wlso Andividuul intersst d::Puse:
5 ¥The. " mtudent brench:tuf ‘the ALY is

thiv subter. We ure intatested ™

activitios. . . ." (* 2/4/77 )"

sl wmong faculty: sembere ¥nd the student body.
ACH. Le attempt i

iy~ reluted’ publicativie end

(*From w prews relesws bx’tm Us 5. Dapurtment sf:‘ﬁctﬂgio distributed by the British

Computer Sucisty, Muroh 22, 1877, un "The U, §. Depuetierit uf Deferwe High Order Lwe
guuge Effurk,” lo rench s cotwensus on ¥ cummon high ordsr lenguege fur embadded wystoms,
p. 8 *) s

"Without exception, the folluwing lenguuges '

FORTRAN, COBOL, - TACPOL , . (M5w2

 “prypussuls . shuul
offorts using sny of
thet. wetisfiep the Ovl.

HERE ~AND

dehuction of o langusge
cumeutsr ‘spplicstivne,

the progrem must check detu

1N 46989 (PUG MombRr): .

oonct sy v mediom uf informetion in

"WITH PASCAL

CONFERENCES

International Federation of Information Processing Societies (IFIP), August 8-12, }977 in
Toronto. (* Would a PUG member who is there organize and publicize a Pascal User's Group
gathering. We would, but we won't be there. Also, send in a resume of the meeting for

Newsletter No. 9. Thanks. *)
ACM '77, Seattle, Washington, October 17-19, 1977.

i REPORT on the Third Annual Computer Studies Symposium at Southampton (March 24-25)
"PASCAL - THE LANGUAGE AND ITS IMPLEMENTATION" . .

A little over halfway in this whirlwind, 48 hour happening, the medieval
banquet began. David Barron {the baron) and Judy Mullins (the baroness) enjoyed
}h: hgnor of reigning over and hosting the attendees; it was a delightful time

ndeed. e i

And so was the whole symposfum! I must command Jud{ for organizing the
svmposium down to the last detail and thank David for making 1t a reality.

a success by several different measures. Around 134 persons attended. The
proceedings officially listed {including speakers and last minute replacements):

Austria 3;.Belgium 4; Canada 1; Denmark 7; France 4; Germany 16; Great Britain 72;
The proceedings

Ireland 8; Netherlands 2; Sweden 9; Switzerland 5; and the USA 3;
contain the texts of all 11 presentations and will be published later this year
(see Books section). A1l except Per Brinch Hansen's which will appear 1n an IEEE
publication.

David Barron, U of Southampton, opened the symposium with a talk entitled

“Perspectives on Pascal® which looked at the past, present and future and concluded

'(I;ESAEP?P to join a “Society to Combat Well-meant Attempts to Change Pasca)

Urs Ammann, ETH, Zurich, was {ntroduced as the great-grandfather of all Pascal

compiler writers and summarized his work over the last 6 years in “The Zurich
Implementation.”

Jim Welsh, Queen's U, Belfast, 1ikewise introduced as the grandfather of
Pascal compiler writers detailed development and performance of “Two ICL 1900
Pascal Compilers."

David Watt, U of Glasgow, presented an extensive description of “A Pascal
Diagnostics System" for the ICL 1900 implementation.

Mike Rees, U of Southampton, presented a description of the Pascal compiler
effort on the ICL 2970 underway for the past 9 months in "Pascal on an Advanced
Architecture."”

Judy Mullins, U of Southampton, did not dream up hypothetical architecture,
but rather critically combined existing architectural features in designing “A
Pascal Machine?" : S

The next daﬁ began with Per Brinch Hansen, U of S, California descridbing
his "Exparience N{

and sketched an overview of “Pascal and Portability” issues. - ‘ :

Brian Wichmann,National Physical Laboratory, Middlesex, coalesced various
aspects on "The Efficiency of Pascal” tn comparison to other languages and in
different environments.

Grasme Webater, Teaside Polytechnic, advised others who introduce Pascal
into the curriculum with a talk on "Pascal in Education.”

There were two discussion sessions, Brian Wichmann led the first on “Pascal
on Minis and Micros” and I introduced the second on “The Future of Pascal®
concerning standards and extensions issues. o
: In between time,:the opportunity to talk and argue with other Pascalers from
so many places was 2 real treat for all, I'm sure, 1 managed to meet 48 people,

- and in the process confessed to Urs that 1t s hard to get used to intense, s
. exposure to so many cultural backgrounds. . - RS CorE

Perhaps ‘the long range accomplishment of the symposium was to pass on a

consensus to the rast of us i{n PUG regarding standards. See OPEN FORUM.

~ Andy Mickel, April 17, 1977

LU

(* The same here for Newsletter No. 10.%)
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th Modular Concurrent Programming® and his opinions of the future.
Pierrs Dasjardins, U of Montreal, substituted for Olivier Lecarme, U of Rice,
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ol University of Southampton, March 1977

‘!:hird Annual Computer Studies Symposium
PASCAL - the LANGUAGE and its IMPLEMENTATION”

SYMPOSIUM ATTENDEES, (127 pictured here; not all names and faces known together!): A full
1ist of names appears in the symposium proceedings.
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SYMPOS TUM SPEAKERS, ctured from left %o right): David Barron, Per Brinch Hansen, Andy
Mickel, Pierre Desjardins, Graeme Webster, NDavid Watt, Mike Rees, Urs
Ammann, Brian Wichmann, Jim Welsh, and Judy Mullins.




BOOKS AND ARTICLES

(* 0. W. Barrun, working with Rich Steveus, has uffered tu tuke uver this section. What
folluws is a rotice of the pulicy fur the sectimi, beginning with No, 9 *)

POLICY

In this section we shall try tu keep PUG members up-tu-dute with the PASCAL
litersture under the generul hewdings Languages, Textbuvks, Ilmplementation, Applicatiovns.
At the leust we shall give s brief citation of title, authur and publisber. If  pussible
we shull included a brief abstract and, if the impurtance warrants it, s critical review.
Inn wddition from time to time we shall give (hupefully) cuaplete sinotsted biblivgraphies
uf welacted wureus: with the feeadbuck froum PUG members we should be sble tu build up o
really comprehensive guide tu the PASCAL litersture.

Buuvks and pupers in the established journsle sre fairly essy tu keep truck of, but
internul repurts present much mure difficulty. If you (ur yuur institution) produce o
repurt thut jou sre willing to circulsts, plesse send me w cupy of the title puge, or
better still u cupy uf the repurt. The uddress iu:

Duvid Bsrron or W, Richard Steveus

Puscul User's Group (U.K.) Kitt Peuk Nutionul Nbsecvatory
Depurtment of Muthematics P. 0. Box 26732

The University Tuscuts, Al 15726

SOUTHAMPTON, S09 SNH U.S.A.

UK.

Ay with the rpest of PUG, the succesn of this enterprise will rest largely on the
etthus Lasm wod help of the membership,

10 february 1977 David Barron

(* The policy begins with the next issue. What follows is our new information about books

and articles, and a review. *)
BOUKS

A Cuncurrent Pascal Cumpiler fur MHivdcumputers, by AL Hurtman, to be published by
Springer~Verluqg as Volume 50 in their Lecture Notes in Cumputer Science. Probubly
available by the end of April 1977. (* Al writes that the buok will ve of especial
interest to ", . . @y uf your membership using the Concurrent Pascal ur Sequential

Puscal cumpilers developed at Cultech for the PHP-11/45 minicumputer.” *)

Californius, San Diequ), to be
(* The bouk is cumputer graphics
Note the change of title frum our

Introduction to Cumputer Science, hy Ken Buwles (U. of
published by Springer-Verlsn i Octuber 1977.
vriented wnd uses Pascal as the teaching vehicle.
citstion in Nu. 5. %)

Introductios, tu Progremming si.d Prublem Solving with PASCAL, by G.M. Schaeider,
D. Per Imany, and S. Weingart, tu be published in hardbsck by Wiley und Sunw in Junuary
1978. A cemeru-reudy manuscript of the buok car be vbtaired by writing

Gens Deverpurt, tditour

Johte Wiley und Sone Publishers

605 Third Avenue

New Yurk, NY 10014
The muswscript may, with written permission, be duplicated fur class use witil the
public stiun uf the buuk.

Pascal-~the Llunguage and itu Implementation, proceedings uf the Sympusium it Soubhamptor,
March 24<25. (* At presn-tima, there is as yet o definite publisher und publication

date, Perhups detuils will be settled in time for publication in Nu. 9 *)

Structured Programning snd Problem Solving with PASCAL, by Richard Kieburtz, Dspui twent of
Cumput er Science, SUNY at Stouny Brouk, Stuny Brook, NY 11794, tu be published by
Prentice~Hsll sumetime in 1977, (* This is runured; we aren’t sure of the title,
etc, We hupe we'll have the facts in time for No. 9. *)

ARTICLES

“tfficient Implementation snd Optimizution of Run~time Checking in Puwcul,” by Churles N.
tischer and Richard J, LeBlanc, SIGPLAN Nutices, 12:3 (March 1977); 19-24.
(* from the abstruct *): "Cumplete rur~time checking of progrums is un essential tuul
fur the develupment of reliuble suftware. A rumber uf features of the prugrumming
language PASCAL (urruys, subranges, puinters, recurd variants (discriminsted type
unions), fourmal procedures, etc.) can require some checking ut run-time as well as
during compilation. The prublem of efficiently implementing wsuch checking is
cunsidered.  Langusge mudifications tu simplify such checking ure suggested. The
pusuibility of optimizing such checking is discussed."

"Procesdings of the All-Union Sympusium o Implementation Techniques fur New Programming
Languages, Nuvusibirsk 1975."
(* This publication cume tu us from David Burrut, who received it from PUG member S.
Pukruveky, Computing Centre, USSR Acudemy of Sciences, Nouvueibirsk 630090, USSR,
Must  of the articies usre in Russlast, but the number of Libliugruphicaul references to
publicutions abouut Puscal lead us tu believe that the articles might be ouf dnterest
tu PUG members. Would sumevne whu reads Russian (essily) volunteer to resd and
abstract the relevant articles for Nu. 9?7 We'll send a cupy uf the journul to youu
if yuu write tu us in Mirweapulis. The wbstructs could gu to David Herron fur the
next tewsletter, *)

"Programmicng Languages: What to Demsnd snd How to Assess Them," by Niklaus Wirth, Berichte
des liwstituty fur Infummetik, t. T. H.  Zurich, No. 17 (March 1976), 1-24.
T* trom the abstruct *): "The softwere inflation hus led to s suftwsare crisis which
hus sbimulated w  uearch fur better wethuds and tuoly,  This includes the desig of
adequate system development languages.

This paper cuntaing sume hints ot huw such  languuges should be designed  and
prupuses sume criteris for judying them, It ulsu contains suggestions fur evaluating
their implamentutivng, snd emphusizes thut s clesr distinctiun must be mude between
lunguage and its inplementution, The paper ends with cuncrete figures abuut s Pascal

implementution thut may be used sy yurdstick for ubjective evuluations.”

An txtract
Instituts fur Infourmatik, t. T. H.
Suftware Practice ad txperience *)
(* trum the wubstract *): "The fulluwing fuble is s qrutesque extrapulution of past
ardd current trends i the design uf computer hurdware and softwsre. It is  intended
tu raise the uncumfortable questiun whether these trends signify resl prugress or not
and suggests thut there may exist sensible Limits of Gruwth fur sof twure tou.®

frum "Profeussor Cleverbytets Visit tu Heaven," by Niklaus Wirth, Berichte des
Zurich, 17 (March 1976), 25-31. (* Tu sppear in

"The Software Develupment System," by C. G. Davis and C. R. Vick, Ittt Transactiuns on
Software tngineering, 3:1 (Junwary, 1977), 69-84. (* A summary by PUG member Nick
Sulntweff, whu sent in the citwtion *): Implementution of PDL~2, an extensiun of
Puscal, tu, amung other things, include cuncurrent proucessing. Are wlso writing an
0S in PDL-2.

"Sume High~l evel Lunquuge Cotwtructs fur Dute of Type Relutions An Iuvestigation based on
Extangions by Puscal," by  Juschim W, Schmidt, fericht Nr. 31, hwtitut fur
Infurmutik, tumburyg, Junuury 1977,

(* trom the ubstrect *): "bur the extensiu of high-level lungusges by dutu types of
mude relation, three language cunstructs wre prupused and discussed:

~ o repetition statement controlled by relations

- predicstes as a generalisation of buulesn expressions

- o tounstructor for relations using predicstes.
The language constructs ure develuped step by step sturting with a set of elementary
vperations  on relations. They sre designed tu fit intu PASCAL without introducing
tuo many additionsl cuncepts." (* These extensions, which process relational duta
buwsey, ura boing experimentully implemented in Nugel's DEC-10 cumpiler at Hambury *)
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BOOK REVIEW

INTRODUCTION TO PASCAL, C.A.G. Webster, Heyden and Son, 1976.
No. of pages: 129. Price: €5.58, $u.

For several vyears now there has been an increasing need for
an introductory text on programming which uses Pascal as the
vehicle, Unfortunately, Webster has not given us that book.
The following may indicate why,

In the preface the author claims coverage of an “essentially
full version of the lanquage, discussing where appropriate ...
the original report and its revision (sic)®". In fact the book
describes the original (1971) language and supplements this with
incomplete and inaccurate summaries  of the 1972 revision, No
warning is given that the language has developed vigorously since
1972, This makes the book almost useless in conjunction with
coTpilers for the latest version of the. language, Standard Pas~
cal.

One might expect that a book on Pascal would pay 3ome heed to
modern ideas of programming methodology. Ingtead we find algo-
rithms introduced by machine-langquage programs end illustrated by
"spaghetti” flowcharts. The concept of atepwise relinement
{"top-down programming”) is not mentioned until three quarters of
the way through the book and then only in the context of pro-
cedure declarations. o substantial guidance is given in vitasl
areas such as program design, testing, debugging, correctness and
saintenance. It might almost be a book on BASIC!

These qlobal defects are compousded by a list of errors of
fact, omission and commission which leaves & blemish in almost
every page. The following are just a few of the more serious,

(a) variable parameters of procedures are (wrongly) said to
be passed by reference, in a section which manages to make
the (very simple) parameter~passing rules of Pascal seem
almost incomprehensible in their complexity.

(b) Several examples of bad practice in the use of real
arithmetic  are hardly compensated by a suputiclal warning

he dﬁﬂned luuquaqe. -

(e) Thcn ‘are-many lexical, lynt etic and logicu errors in
the prograsking examples, some of them seemingly calculated
to cause tht maximum confulion t ‘the beginner. For exam=-

o Findlay
-iey ot cla:qaw

. e‘aq v teuowtu‘"‘

[ nltluuunq nthblu’ :
} gonstants, ' The lnt-;, ;
-3 diie ibed, -but vlthout warns:

HPPLICATIONS

(* Repurts of wupplications coume tu the Newsletter frum PUG members, primarily. If you
know of applications which use PASCAL, pleuse wend uw the detuils. *)

Pruyress Repurt un PLY - Murch, 1977

PLT (Prugramming Lunguage fur Yesching) is u muchine indeperdsnt CAI/CMI  {Cumputer
Aided  lustructijon/Computer Munsged  Instruction) system  implemented entirely in
PASCAL-6000. PLY feutures u cuncise structured lessun crestion languuge implemented  with
a fast single puss cumpiler, an efficient interactive interpreter, and full lessun und
student munituring facilities.

The PLT system will sutomaticully step individusl students through u weeries of
lessuns wnd tests. Repurts by student end/ur lesson~tests cen be generated using the
system's reporting fucilities.

PLT is in full production use ut Lehigh University wnd is being used to implement a
seriss of lessons un PASCAL progrumming.

PLT will be releused ws un unsuppurted pruduct ufter cumpletiuon of its syutem
internuls marwwl (sbuut April 30, 1977). Fur further infurmutiun plewss write tu

Richurd J. Cichelli Christmas~Suucon Haull 14
Computer Science Gruup Lehigh University
Depurtment uf Mathemutics Bethlehem, PA 18015

RUNOCHF text furmutter

A versiun uf RUNOFF (the well~knuwn text furmatter uvailuble v the DEC~10 wid uther
mychines) is wuveiluble in Puscul on the COC Cyber 175. tducational institutions mey get
it un u free exchuige busis provided yuu wend @ tape, expect 1w immediute respunse on
bug~fixes, and du not distribute it tu others. Ducumentution is slsu availuble, Write to
Bub fuster, Cumputing Services Office, Univerwity of Illinuis, Urbune, IL 61801,

STEP-~A System fur crows compilfation,

Prugrums are written in Puscul. The terget cude is mscro-generuted with Stsge 2
(using un intermediate code). Cumplete. Availuble for distribution., Michel Galinier
(* PUG member *), Université P. Subutier-Infurmetique, 118 Ruute de Nurbunme, 31077
Tuuluuse Cedex, Frunce. (* 1/5/77 *)

(* from u news brief in Electrunics, March 17, 1977, p. 140 *): “tlectru-Scientific
Industries, Inc., Portlund, Ore., is beginning tu uffer its uwn compiler fur uwe by uthers
un  the (DEC POP-11}. At the end uf last yewur, Cumputer Autuvemstion Inc., Irvine, Celif.,
annhuunced u cumbined cumpiler~interpreter fur. its..uwn aini-cumputers., Buth . cumpsnies
puint out thet Pescal . . . is simpler tu use then sither Furktrun or Busic. ESI is wiming
st upplicutions in ‘sitometed test wid dutmemcquisition systems wid in it pwn Lover
trimmers. Cumputer Autuluw 1ikew it for mwnq gumpilers end trensletors:®.

(* T.b. Bell, D.C. axxxur. und  M.E, Dyer,” ('An Extenduble “Apprusch tu Culpiiter-Aided:

Suftware R.T&ruq‘;; kngineering,” in i 51 u, Infutech Stute ut tha Arts
Cunference, 18-20/76, pp. 3+27, slsu in T unh Suftwure tngis ng, 31l
(Junusry, 1977), 49-60) repurt thut TRW used Pescul =w %ﬁ Implomentution lenguage ﬁ its
cumputer~uided system fur msintsining end wnalyzing system suftware requirements.®): "The
simulutur generstur trunsfurms the [Abutruct Syutem Semuntic Mudel (* a dutwbuse *)]
representation of the requirements into simulstor code in the prugrsmming languege PASCAL.
The flow structure of each [Requirement Netwurk (R NET) (* the cluss of prucemsing flow
specifications #)) is used tu develop » PASCAM prucedure whuse cuntrul flow isplements
thet uf the R_NET structure.: Buch processing step (ALPHA) uf the R_NET becumes u call to

ere nxittm m PASCQL {* trom.p. 18 ')

A uumm“

txperimentul tngineering, Univerwity uf Minnesuts, Nimoupuuu, 55458, - ik

« procedure cunsisting of the mudel ur alguritha fof the ALPHA, The models ur slgurithes’

7 is uvaileble Irn. wﬂtc to Herb - Rubenmteds; Univcnit) Computer . Conter, 227
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ARTICLES

DEVELOPMENT OF A PASCAL COMPILER FOR THE C.I.1. IRIS 50.
A PARTIAL HISTORY.

Olivier LECARME
Undiversité de Nice

1. ENVIRONMENT

The history which is the subject of the present paper takes
place in the University of Nice, a medium-scale University with about
fifteen thousand students.
but delivers two different B.Sc. degrees in computer science (informatics),
and has full graduate programs. About two hundred students attend these

undergraduate and graduate courses.

The University computing center serves the whole academic
community with a C.I.I. Iris 50 computer, a medium-scale machine comparable

in power and capabilities with an I.B.M. 360 model 40 or 44, The multi-~
programming system Siris 3 allows the execution of several jobs in fixed
size partitions, the biggest possible size being 220 K bytes (stand-alone
mode), and the most current sizes being 64K or 96K bytes. The department of
computer science accesses this computer by remote batch processing, with

a mean return time of about one hour.

Programming languages available are an assembly language
(without macro definition capabilitied), Fortran and Cobol. None of these
languages may be considered an adequate support for teaching computer
science, and especially for teaching programming to future specialists.
Successive attempts to implement Pascal have consequently been done, with
variable success. The main difficulties encountered are the lack of
dedicated manpower, the weakness of software tools available, and the small

amount of storage normally avsilable on the computer.

2. FORMALISM FOR DESCRIBING TRANSLATORS

The so-called T-diagrams of Earley and Sturgis are very useful

to describe the generation of translators by complicated bootstraps.

The four following different symbols describe the different programs :

V f L SL oL
WL \L WL

The department of zomputer science is very small,

R

/
'

i
|

The first one is a hardware processor, i.e. a computer or machine M.
The second one is a software processor, i.e. a program realizing some
unspecified function‘f, and written in the programming language WL.
The last two are software processors realizing a specified function :
the first one is an interpreter for language IL, and the second one is

a translator from source language SL to object language OL.

By concatenation of different symbols, and provided that the
same language always appears on both sides of any concerned frontier,
we can Jescribe the generation of a compiler by another one. We use four
different arrows describing the translation processes : the solid arrow
indicates that the target program is the translation of a source program
by a programmed translator ; the dashed arrow indicates that the target
program is produced by hand, either from scratch (no source program), or
by modifying one of the languages concerned (this language is specified
along the arrow) ; the dotted arrow indicates that the target proérnm is
a copy of another one, without modification ; the double-ended arrow
indicates that two programs must be identical for validating the bootstrap.
Using this formalism, we can describe the history of the two principal
Pagcal compilers for the CDC 6600 (the following diagrams abusively

simplify the history) :

Pas 6000 Pas 6000|-<.> First Pascal
~ . compiler
6000] Pas | Pas 6000 6000]
”Pas Pas 6000 | 6000 -
’ s j ! .. second
\ 5 Pas 69997._ Pas2 6000 Pasc?l
> l compiler
““U“ ->|Pas2 6000} Pas2 Pas2 6000 60?§
.o Pan 6000 Pas P5l2 6300 6000
OL 7~ " - Ly
. p 1 R ' Y
| Pas l Pas 6000 60001 \/
. . / N.B. These two diagrams
Fxrst'Palcll L ; could be concatenated
compiler

3. FIRST ATTEMPT WITH PASCAL-P

A translation into Fortran of the interpreter for P-code
(first version of Pascal-P) had been made in Paris for a CDC 3600, and
carefully written for being really portable. In fact, it was quickly
implemented on the Iris 50, but it gave so disastrous performances in
time and space that the compilation of a tiny program (by interpreting
the compiler) would have necessitated exclusive use of the computer for

about one hour. Explanations of this phenomenon are simple and inte-

resting.
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The packing and unpacking of P-code instructions fields
were done with multiplications and divisions by powers of 2. The
Fortran compiler did not recognize the special form of these operations,
and generated ordinary code, which was especially complicated for integer
arithmetic. This partly explains the aslowness of the interpretation,
other factors being the use of Fortran input-output routines, and the

heavy overlay loading necessary because of memory problems.

These memory problems are partly due to the weaknesses of
the first P~code, corrected in the last version : either the length of
each data object must be explicitly indicated in ite representation, or
each object must be allowed the same storage size, This second solution
had been chosen in Paris, because of better time performances, but it
necessitated two memory words (32 bits) for each type Boolean, character,
integer and real, because of the 58 bits necessary for sets when inter-
preting the compiler. The interpreter needs a "memory" of 24 K "words",
i.e. in our case 192K bytes, plus the interpreter itself, the interpreted

program and the Fortran execution support (principally input-output).

The following diagrams describe the two phases of the
generation and use of a Pascal implementation with Pascal-P.

' l CF
PR Pu_ P ' Pas 3 J o 111
Pas pl Pail’al\" “porop l 9-- Pas ploe
lru Pu\—ﬁooleoool T 4 P ; P '
‘A_— ... . . -
) v P 1 150
*. K 15
e Por ' For 150 150 \L5g
Pascal compiler A /
Pas ...~ for the CDC 6600  /orT e
s | (source and object) ' . ;. 150‘ \,'
R 1 NS
1 v
- . }
| written by

$370114V

Pas the menufacturer

¢

4., SECOND ATTEMPT WITH PASCAL-P

A completely new translation of the interpreter into Fortran
was dons, using the second version of Pascal-P, @ome asssmbly language
routines were used for plckin' and unpncktng lhldu, mipuhting hn;zh
muu:a, fox d‘n‘ ete -

: pifetion sod

. programs u l tolarable m. ht o’ m A neuhu trﬂn to have &
four put program compiled would have %Iuatcd 211 his available funds
for one moath | This taught to students an extrsordinary carefulness when

trying their programs, and in many cases they managed to get a complete
working program in only one run. This result is not so bad, but other
frustrations were not tolerable, and this tool could not have been used
for more than one year.

Moreover, the poor performances of this compiler made completely
impossible to use it as a tool for developing an actual compiler, generating
machine code : the compilation of the Pascal~P compiler would have necessi-

tated more than 8 continuous hours of exclusive usage of the computer. This

was, practically, absolutely impossible, especially within our local context.

The same diagrams in the preceding section describe this compiler.

5. A STUDENT JOB

During the same academic year, and using only his spare time,
an undergraduate student wrote, partly in Fortran and partly in assembly
language, an in-core load-and-go Pascal compiler. It happened, by
incredibly good fortune, that this compiler was sufficiently well written
to be usable by students. It is used during the present academic yéar. and
gives a compilation cost of about 1.4% of that of the Pascal-P second
compiler. It implements standard Pascal with only a few very minor
restrictions, but prescribes very small limits on the size of programs,
the number of identfiers, the complexity of all declarn;ionl, and so on.
All in all, it is only a teaching tool for small programs, and it is
completely impossible to make it usable for implementing a tull compiler.
However, it was a mean to wait for something better and more general,

without too much frustration.

| Pas 150 ,Pn 150 | - \ e
T R - R s
g For 'For’ 150 150 ' N alPas F- 150 'ISO l
. — | - . ' - iﬂo ’
» 130 | S 5| 150 .
. ‘i’{’(y 50
written by A

the menufacturer \/

6. DEVELOPMENT OF THE TOOLS FOR THE FUTURE BOOTSTRAP

The compiler of section 3, 4 and 5 are only toy compilers ;
they cannot compile themselves, and consequently they cannot be used for

developing th.nnclvau. Since we have no other computer available in the
vicinity, and’ ) adaqun softvare. todl. od. our computer, many possible
solutious had to’iu oliminated, upochﬂy’thon ‘which use a powerful
ucro-.cuntox_-. ‘No funds were available for repatitive travels betvess

Nice and other computing centar, and stiil less for computer time in
other centers.
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The chosen solution is consequently very original, somewhat
complicated to describe, but needing unly « minimal amount of programming.
Moreover, this programming is not dome by us, but in another (wealthier)
University, Université Paul Sabatier in Toulouse, France. Several
processors are available in that later place : 1°) A Pascal compiler
running on a CII Iris 80 computer, bootstrapped from a CDC 6000 computer
7

compiler from Pascal to Iris 80 machine language, written in Pascal and boot-

by Didier THIBAULT, and described in Pascal Newsletter it is a

strapped into Iris 80 machine language, according to the cugtomary

diagram

»Pas 180 [Pas 180 |
Pas 180 | Pas [Pas “——_  "180 |80 '
. v
~ET I R
Pas | Pas 6000 [6000 : 'Pas 180 | )1{9" 180 l
St 1 o e B U
! sooof g {Pas™" 180 !
oL r Pas 180
' ool — ‘
—_— N/ | 180]
[ Pas 6000 ) 7 :
Co 180
—_— Pas compiler

for the CDC 6000 v
(source and object)

Diagram for 1°).
WL . -7 PE w1 PE 1LY PE it |eeenn »Pass | of the tool
i . . e - compiler
~ — s — . A il " 150
> (ﬂ /ﬂ (£ A 'PE 1Ll fee IL1 ILY )ILI 150' 15
= s : I" N & U = ; ‘ - = 80| 180 - 180/
I PE ILl PE PPE "7 ILE ILI LT L2 i1L2 IL2 X X Pas Pas 80 ] e “T
: _ — L . ~ | \ 180 \ 180
! \*/ o e /
Pas |Pas 180 [180 x| s2 . -;lsz \ 'S ¥ '
! -7 .- - oL \ 180
180 180/ - 52 | $2 ‘ Y
‘sL \ % ! > . : 180 Pascal compiler
ToL \1so/+ ,/"" 180 ' 180 as < for the Iris 80
M . bootstrapped ' - (source and object)
| . 8 \{83/ ‘ a,‘ Pass 2 of the tool
i Pas ISOLr : \ e comp{ier
l ! ) Pascal compiler . . , - \»Y . ) )
P i i Diagram for 2°) and 3°). s ' - - — - : !
as | f‘i&.ﬁi‘i ;:;sogg)ect) g ) IIU 150 il 150J lm 150 JILI 1s0 | . gL 150 !
__ — — LY R -
2°) A compiler from a subset of Pascal (called Pascal-E) to an intermediate lPas ‘Pas\\“ 180 1180‘ 1 PE ‘pE IL1 ‘ILI‘ILI 1501150
H —_— ——— . ¢ .
language ILl, written in Pascal. 3°) A translator from IL! to a second ;o ’ - . 1‘ ‘ \ ¢
: P . f 180
intermediate language IL2, written in Stage 2; Stage 2 is itself an inter- : beo f Y;fo

preter, implemented via a full bootstrap. IL1, 1L2 and the corresponding
compiler and translator were developed in Toulouse as a tool for cross-

compiling, on the Iris 80, Pascal programs fur severai mini-computers.

1.1 is a quadruplet language, as suggested by Gries and used between
two passes in many compilers ; 1L2 is a machine oriented language,
especially designed for being easily translated into machine code
for mini-computers, by a second translator written in Stage 2. The

diagram above is for 2°) and 3°).

7. DEVELOPMENT OF THE TOOL AND FINAL COMPILERS

We wanted to avoid the bootstrap of a complete compiler,
mede by changing the object language on an oxinting one, hecause of the
difficuities of debugging and tuning such a large program when using
two computere distant by 600 kilometers. By writing by hand, in Pascal~E,
a translator from ILl to Iris 50 machine code, we can obtain the tool
compiler we need, but in a two-pass form. This translator is very easy
to write since IL} is a quadruplet language. Some modifications are also
necessary for the compiler from Pascal-E to ILI, to write it in the
subset of Pancal it acceptu, but these modifications are in fact trivial,
since the only things to do are to replace, for example, writeln (code)
by writelnc , or write (output,c) by write (c). By doing six translations
on the Iris 80, according to the following diagram, we obtain a two-pass

Pascal~E compiler usable on the Iris 50 :

A
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The future and final compiler for the Iris 50 will be obtained
by filling holes in the "trunk compiler” of H,H. Ndgeli, as it was done with
success in Tokyo for the Hitac 8000 ; it will be implemented with the tool

compiler :

Pas 7 |€- - trunk
compiler
— oL Pas
3‘_'_. - _., Pas 150 | Pas
Pas 150 Pas 150 | Pas|Pas I50 (150
S m—
PE |PE IL? JILI jIL} 150 150
50
150 I50
i
. \Ks « T \IS
pass | pass 2

.- The two-pass tool compiler is intended ta be usable in next March.
It i-pi’éhn the minimal subset of Pascal needed for writing the compiler.
Omitted festures are reals, file declarations, most standard procadures or
functions. Standard files necessary for implementing the compiler are built~in,
an accessed via several pre-defined procedures. No other part of the language
is omitted and packed structures are implementad. The translator from IL}
to Iris 50 produces code for the linkage editor, one module per procedure.
This will permit segmentation and overlaying of the compiler, but without
any means for checking the validity of access to global variables.

_.The final compiler will implement exactly standard Pascal, and
produce’ pod_iulci for the linkage edftor, as the preceding one. The whole
process qhiulq be terminated at the end .of 1977, and several computing centers
are slready int ted in the final preduct, .,

*4%y Tnfgrested Tn the Tinsl preduct. . (Meceived 77/03/09.%)

A_FURTHER DEFENCE CF FORMATTED INPUT

B. A. E. MEEKINGS

Computer Studies Department
University of Lancaster

In PUGN # 7, Barron and Mullins attempt to demolish the case for formatted
input. Without wishing to blow up the controversy beyond reascnable pro-
portion. I would like to add a voice in favour of formatting.

1 feel that Barron and Mullins have rather missed the peint, inaswuch as
input dats is unfortunately not always under our contrcl; in eddition, of
course, it is unreasonable to exclude a feature from the language simply
because it can be done in another (more long-winded) way. I have

implemented formatted input in my Pascal P4 compiler forthe following, I

" think very good, ressonss

1. it 18 a simple modification 1c make, with relatively little overhead.

1i. it is entirely within the "spirit" of Fascal, naking input conslatent
with output, which it currently is not

iil. it allows for reading in character strings to complement the similar

output feature

ive I am working in genexal area of simulstion languages, and hence
ettempting to woo usefs away from the traditionally Fortran based . - '
languages - I see formatted input as one less obstacle for them to
overcome in the transition.

I an not in any sense an advocate of Fortran, but I do feel that the

association between fourmatted input and Fortran is rno valld reason for

its exclusion from other languages.

In short, the addition of formatted input, to supplement the existing

unformatted input facilities, can only enhance an already versatile

lerguege. (*Received 77/03/21.%)

(* Meekings is not a PUG member yet.*)
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PROPOSALS FOR PASCAL
George H. Richmond
University of Colorado
Computing Center

THE REPRESENTATION OF PASCAL FOR COMPUTER INPUT

The original lexical definition of Pascal was closely tied to tne CUC
character set. The current implementation allows for complete
representation of all Pascal elements in the ASCII character set except
the up arrow which is used for pointer and file references. In this
case, circumflex is the ASCII character that is used.

This lexical representation should have a 48 character alternative
for computer systems with restricted character sets. Some obvious
equivalences are period-period (..) for colon (:) (this is almost
always true for the CDC implementation), period-comma (.,) for semicolon
(:), and period-equal (.=) for replacement (:=). Additionally, two
letter alternatives for relational operators should be allowed.
Brackets for subscripts could be (. and .) or (/ and /). .

whether or not to always accept the 48 character representations |1s
an open question.

COMPILE OPTIONS

The Report (1) does not mention compiter 0pt@ons enc}osed in comment
symbols, but perhaps this means of defining compiler options should De
formalized. Several compile time options like lxstlng_gontrol, code
generation, and source line width should be universally detined.

INTERNAL, CHARACTER SET

pascal could be made the first language to standardize the ordering
of characters for the basic data type CHAR. This standard could be
ASCII. Thus the basic data type CHAR will have 128 elements. At the
moment, the CDC implementation 1is stuck with the anachronism of a
character set based on a 6-bit element. It would be reasonable for text
files to be mapped between the internal ASCII set and the external
operating system character set. The normal charaqter set gor a
particular machine could be accessed without translation by using a
packed file of the appropriate integer subrange type.
An alternative solution to the problem of antiquated character sets
- would be to provide several CHAR types. ASCII could pe avkeyword wh;ch
defines the 7-bit ASCI1 character set., FEBCDIC would define that Q—hlt
set. The local machine implementation of characters would be CHAR.
There should be character set conversions across assignment statements.

REMOVAL OF CURRENT RESTRICTIONS AND ASYMMETRIES

The restrictions and asymmetries outlined below are made with
reference to the CDC implementation of Pascal. )

First, and foremost, the designation PACKED should‘tell the compiler
to optimize storage usage instead of speed of access in Qata structures.
it should not have any other effect upon constructs in the language.
Unfortunately for the CDC implementation, this is not true. One cannot

compare or output unpacked arrays of characters, but this can be done
for packed arrays of characters. This particular asymmetry is
reminiscent of Fortran in its arbitrariness.

There is an implementation problem in passing elements of packed
structures as VAR parameters which will probably have to remalin.

A bothersome restriction is set size. Sets should be al}owed to have
any size, not just some convenient but fixed machine size. It is
difficult to justify the exclusion of the last 4 elements of the CDC
character set just because there were only 690 bits in the CDC word.

If a subrange declaraction of INTEGER exceeds the normal precision of
the usual representation, an automatic extension to multiple precision
arithmetic should occur. There should be some way to declare the
minimal precision required for the REAL type so that multiple precision
arithmetic could be wused if necessary. In this manner, a precision
sensitive algorithm could be run on different precision machines witn
good results,

FUNCTIONs should be able to return any type. Identifiers should be
unique to their entire length.

THE PROGRAM DECLARATION

Aside from specifying the name of the main program, the program
declaration contains a 1list of file names. The current usage of the
declaration in the CDC implementation is to allow immediate opening of
all files upon entry into the main program and to establisn the ordering
of files for the positional substitution of system file names that is
possible in CDC operating systems. The first action 1is unnecessary.
The second action should be clarified in the Report (1) or regarded as a
CDC implementation feature. Neither INPUT or OUTPUT should be mandatory
on the program declaration. All files must be opened explicitly before
test or data transfer. Otherwise, an error is diagnosed. Close
operations should also be available.

VARIANT RECORDS

The current definition of wvariant records is quite useful and has
been «cleverly utilized to subvert type checking within the cuc
implementation of the lanquage. This is unaesthetic even though it is
necessary. There ought to be a better way.

Unfortunately, the current definition of the language does not allow
the tag field of variant records to be automatically set when a variant
record is allocated or a variant field is stored and to be tested for
correct type when a field is fetched. This checking should be done to
protect the run-time system from the lazy or careless user. Perhaps
another formal compiler option should be defined to disable this type of
protective code. :

THE CASE STATEMENT

A decision in a case statement may be implemented by a jump table or
series of tests. The compiler should choose which technique to use
based on the type of expression involved. Perhaps a type identifier in
addition to the normal expression would nelp narrow tne range of values
and allow the faster jump table to be selected. 1In any case, an ELSE
exit Is highly deslrable. It is a waste of time to force the programmer
to protect each case statement with an if statement. Also, it would
then be possible to make case statement tests on strings, large
integers, or real numbers. Another extension would be to allow the
subrange notation for case labels so that ranges of values could be
directed to a statement,

BOOLEAN EXPRESSIONS

Boolean expressions should be computed only as far as necessary to
establish the wvalue of each subexpression. AND is FALSE when the left
operand is FALSE. Then the right operand could be ignored. Similarly,
OR is TRUE when the left operand is TRUE. The ultimate value of tne
entire expression would still be «correct by doing this partial
evaluation, and the expression of loop termination conditions when
indices go out of bounds will be much simpler,

CONSTANTS, DECLARATIONS, AND CONSTRUCTORS

The Pascal language needs a means of constructing structured
constants. In fact, Wirth (2] has defined <constructors for this
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purpose, It should be implemented.

In constant declaractions, it should be possible to perform compile
time computations using constants and previously defined constant
ident ifiers.

VALUE INITIALIZATION AND OWN VARIABLES

The current Pascal has a large core requirement because it does not
have value initialization and it is not overlaid. Vvalue initialization
of structured variables can be done using the constructors mentioned
above .

value initialization should be possible in procedures other than the
main program. These variables would be initialized on each procedure
entry. On most machines, this will reqguire run time code for
initialization instead of loader initialization.

Own variables (in the sense of Algol 6é#) should be allowed, and would
be initialized just once at load time. B

PROCEDURE AND FUNCTION TYPES FOR COMPILE TIME CHECKING

One omission in the definition of Pascal in the usual strict compile

time type checking is the uncheé¢ked correspondence between declaraction,

and usage of procedures and functions passed as parameters to other
procedures and functions. This omission opens the run time system to
mysterious collapse when procedures are incorrectly called. This
compile time check can be done in one pass compilation if procedure and
function type identifiers can be defined. The type would have the
attributes of = denoting a procedure :or function, the number of
parameters, and the type and VAR property of each parameter or result.
This would actually simplify thea syntax of a parameter list by
eliminating the need for the keywords FUNCTION and PROCEDURE, If the
parameter position is typed by & procedurs type identifier, then the
actual name of a procedure must be passed at call.

DYNAMIC ARRAY PARAMETERS

Although some limited means of passing variable sized arrays is
desper ately needed in Pascal, Jacobi’'s proposal {3] is too limited in
scope. A dynamic array parameter should be indicated in a parameter
list by the inclusion of the keyword DYNAMIC before the type identifier.
Any actual parameter which conforms to the type, except for array
bounds, would be accepted. This allows for arbitrary packed structures,
The prohibition against other than element
to the last : ixg] :

I BASIC TYPRE

A majér sdvant ! Pascal over other K g languages is
expressive power in data structures.  Decause more information about the
data being operated on is available to the compiler, better code can be
generated to handle the manipulations. Por this reason, the basic types
of Pascal should be expanded. The COMPLEX data type is one that should
be added.

For similar reasons, the exponentiation operator should be added to
the language.

Ano ther extension I propose requires more justification because of
its impact on the implementation. STRING should be added as a basic
type along with operators, standard procedures, and functions for
concatenation, extraction, pattern matching, and type conversion, The
closest approach available now is a recdrd composed of an integer
character count and .an array of characters. This is an inadequate
alternative as the compiler cannot easily rfecognize this as a string and
the programmer is burdened with providing a plethora of auxiliary
routines. The resulting code is less efficient than what is possible if
the type STRING was defined.

wise access should only apply

Catatus testidy: and positioning operations. . L : g
The files of type TEXT are fundamentally different from the othée two

ts

Of course, well defined automatic coercions (in the sense of Algol
68) must be available between strings and arrays of characters.
Additional standard procedures and functions egquivalent to tne CDC
Fortran ENCODE and DECODE routines should be available. when possible,
the compiler should revert to the older pattern of fixed sized array of
characters instead of treating all character string constants as
STRINGs.

TRANSFER FUNCTIONS

Transfer functions between scalar types and their character string
names should be available. There should be a type check defeating
function which regards its source and destination as bit fields of some
appropriate width. This function would eliminate the need for the
variant record subversion. Inverse functions for ORD across all basic
types might be considered to be the type check defeating mechanism.

EXTENSION OF RELATIONAL OPERATORS 10 STRUCTURED TYPES

Relational operators already extend to structured types in the one
case of packed array of character. They should extend in tnis manner to
all structured types, To do so there must an ordering of elements
within a structured type from first to last and the comparison must
takes place in this order. This straightening should apply to several
other areas of the language as in input/output and constant formation.

FILES AND TEXT FILES

The Report {1) allows attaching the keyword PACKED to file types but
the CDC implementation does nothing with it. Actually, there is a
confusion in this area of file types. There are really three types of
files. There are unpacked files, packed files, and text tiles. The
type FILE OF CHAR, PACKED BILE OF CHAR, and TEXT are not equivalent.

In particular, an unpacked file of some type aligns items of the type
on any particular machine word (or byte) boundary that is convenient and
provides guick access. A packed file of type is implemented with every
reasonable effort to not waste one bit of disk or memory space.
Specifically, on the CDC machine, FILE OF BOOLEAN would be stored with
ore boolean value per 6@ bit word and PACKED FILE OF BOOLEAN would be
stored with 60 boolean values in one word. Also, witn packed file of
subrange of integer type, it should be possible to access any packing of
data on disk independent of word boundaries. The only operations
available on packed or unpacked file types are GET and PUT (or the
shorthand READ and WRITE with no type.conversion) along with..

file types. - Pirst, the procedures READ and WRITE  are available
their full formating and type conversion possibilities. But a tex
is not a FILE OF CHAR. It is a specially handled character file
lines of text. It has line boundaries which a FILE OF CHAR does not
have. 1In fact, each line of text should be treated like a value of type
STRING.

Also, text files come in two varieties, paged and unpaged. This
attribute is established by declaration at compile or open time. An
unpaged TEXT file would be associated with devices such as card reader,
card punch, magnetic tape, or teletype input. A paged TEXT file would
be associated with a line printer or teletype output. TEXT files must
operate with the correct order of input and output on interactive
devices, It may be necessary to declare files as being interactive in
order to keep the run time system straightforward. v

The user should not be responsible for placing carriage control in
column 1 of every line of paged output. The paged output routine should
normally provide a blank for the line printer but omit it for teletypes.
A call to the PAGE procedure should set up carriage control (like page
eject or form feed) as needed.
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Text files are subject to translation between the operating system
character set and the internal character representation. The rules for
skipping from one line to the next have not yet been well formed and
will bhave to account for the straightening process of structured types.
The problem of reading blanks before end of file should be resolved once
and for all. It should be possible to read one line of text into one
STRING type variable and perform type conversion later.

For paged text files, it should be possible to automatically invoke
user supplied procedures at top and bottom of forms. Other user
supplied procedures could be invoked on various fault conditions for all
file types,

FORMATTED. INPUT AND OUTPUT

It 1is not necessary to resurrect the Fortran format to handle text
file formating in Pascal. The WRITE procedure field width
specifications are fine. They should be extended to the READ procedure.
It should be possible to read and write delimited strings of characters.
There should be an option for separator characters other than blank

between input or output items,
FILE HANDLING

Text files should be processed strictly sequentially. Random
positioning should be allowed on non-text files., Since most operating
systems provide for file structures that are more complex than currently
defined in Pascal, there should be some generally agreed upon extensions
to file operations that are not mandatory. The CDC implementation does
have the extensions of SEGMENTED files, The CDC version needs
additional extension for multiple file files. For example, add GETEOF,
PUTEOF, and WHILE NOT EOI (for End-Of-Information).

The current CDC implementation does a rather poor job of file
positioning at open and close time, Explicit file open and close
operations are necessary. A rewind or no rewind option is vital for
both. Other file attributes 1like system file name, buffer size,
procedures for handling ‘data exceptions should nave reasonable defaults
but be open to user specification.

OVERLAYS

The Pascal language needs overlays. The first use would be to reduce
the size of the compiler by doing value initialization functions in one
overlay and the main compilation process in another. A halfway overlay
attempt already exists in the CDC implementation to issue compiler error
messages.

Designation of overlays can be achieved by compile time options in
comments or by adding the keyword OVERLAY to the syntax. The choice of
which to use is open and should be decided. Overlays are organized by
procedure or groups of procedures. Explicit overlay calls should not be
necessary as in CDC Fortran. The compiler can recognize a call to a
different overlay and generate the appropriate code.

A good proposal for an overlay mechanism has already been made [31.
However, it already exceeds the capabilities of the CDC operating
system. To accomodate that system, no more than two levels of overlays
could be allowed and the implementation would be even easier if overlaid
procedures could be called only from the outer block.

As stated in the overlay proposal, overlays can be viewed as is the
designation PACKED. A particular Pascal implementation will try to
follow the overlay directives and the program will always run correctly.
However, the object code may not be as deeply overlaid as specified.

PREAMBLES AND POSTAMBLE

A compiler does not stand by iteelf within a computer system. A well
developed language system must have a wide range of subprograms
available for use. One reason that Fortran will be hard to displace is
the large number of subprograms already developed for it. .

The implementation of separately compiled procedures in CDC Pascal
was a gigantic step forward in increasing the usability of the language.
But now the user is burdened with declaring all external procedures he
intends to use, The declaration is necessary but it should come from
the language system rather than the user,

The compiler cannot be reassembled every time a new subprogram is
added to the 1library, and it should not carry declarations for every
possible external subprogram when only a small number of them for a
specific application will be accessed.

The solution is to allow the selection of several preambles which
initialize the compiler to a particular application environment. The
compiler would 1look to the preamble for each declaraction section
(PROGRAM, LABEL, CONST, TYPE, VAR, and subprograms) first and then
compile the corresponding user declaration section. Preambles should be
input as ordinary text or specially processed system text records.

A provision for a postamble would be useful to allow driver main
programs in a student environment or for a non-code producing dummy main
program when compiling library subprograms.

The preamhles and postamble allow a user job to be compiled in any
desired environment. By allowing full procedure parameter description
in the preambles, including procedures passed as parameters, complete
compile time checking of all external subprogram linkages can be
obtained.

Also, some mechanism of protecting access to the elements of a
structured type introduced in the preamble is desirable. Tnis would be
useful in making certain data structures appear as basic types to the
user.

[1] Jensen, Wirth, "Pascal User Manual And Report", 2nd Edition,
Springer-~vVerlag, 1975.

[2] wirth, "Algorithms + Data Structures = Programs®", Printice-Hall,
1975.

[3] Pascal User’'s Group, "Pascal Newsletter™, No. 5, September 1976.

(*Received 77/03/24.*)
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A PROPOSAL FOR INCREASED SECLRITY IN THE USE OF VARIANT RECORDS

WILLIAM BARABASH
CHARLES R, HILL
RICHARD B, KIEBURTZ

STon IRk T Yo7y

The usa of variant records in sost Pascal implementitions is dangaroua
because most compilers do not emit a check for conformity with the value of
the tagfield when a variant field is referenced. Indeed, the latest version
of the Ravised Pascal Report defines s language in which the tagfield may
sven be absent, making conformity checks impossible! Even so, when the
tagfield 1s iaruut and tha compiler doss emit conformity checks automati-
cally, the programmer still has the ability to dynamically assign valuss to

_ the tagfield, ’

We propose that the variant field of a record be protected from such
abuse, either .écﬂnnlly or intentionally. This means that the compiler
should be required to emit conformity checks when a variant field is accessed;
that the tagfield must alvays be present in every variant record; and that
the programmer not be allowsd to alter the tagfield in a variant record by
mesna of a simple assigoment atatement.

Currently, & verisnt record can be crasted dynsmically whan tha sten-
daxd pro«duuﬂ(]‘h is applisd to a pointer "?uhbh that .42 bound to &
yaxtant recerd typa. This atenderd procedure hae the ability ta fnitialize
tag fislde to constante specifiad in tha call, We propoas that tharseafter
the type of tha variant record is frozan by tha values of the tagfields.

Tha fields within the record can all be referred to; however, 1f a field in
the variant part of tha record fa referred to, tha tagfield will luton;ti-
cally Be teated fox conformity.

Thiz {s not sufficlant, Decause veriant recorda in a Pascal program

Emruﬁnam-uﬂ, baing erun"l on block entry, Mrmm can
- enly be titialtsed to “undefinad®. Also, during the itfetime of a dynam~
fsally created varfant record, it may De created and used, then put on a

free list, then used subsequently. The subsequent user might want a dif-

ferent set of values assigned to the tagfields of the record. To get

around these difficulties, we propose a new standard procedure which will

1) set all of the fields in the record to “undefined", then
2) ' initialize the tsgfields in the record to the constant

values specified in the call.

A call to this procedure would ba axactly like a call to -und.nd procedure
New, except that ‘chc first parameter would designate an already--existing
record variable inatead of a pointer variasble. Such a procedura might be
called "Renew"”. Note that the use of Renew has one chief drawback, nsmely
that when & variant record is created, space must be allocated for the
largest possible variant field, On ths other hand, if a variant record is
craated by means othax than the standard procedure MNew, ths maximm space
must be allocated anyvay. Furthermore, garbage collection would be simpli-
fied: there would be no need to provide more than one parsmater to standard
procedure Dispose.

Lastly, it might be argued that enforced run-time conformity checks
when a variant field fs frequently referred to can severely degrade the
performence of a Pascal program. We proposa a slightly modified xith
atatement which can open the scope of & variant record with a tagfisld
valua assertion, The assertion is chagkad at run-time once every time
the with V atatesent is lﬂtﬂl‘ﬂ.}f u:m the body of the with statement,
any reference to a verisnt field of th;mord can be checked for comformity
with the asserted values of the tagfields at compile time. Such a statement

would have the syntax
with recordvariable (comst 1,..., const N) do §

meaning that we assert that the variable "recordvarisble” has tagfields

whose values are “const 1" ,,.., and 'const N", as {f the call
Renev (recordvariable, const 1,..., const N)

wvas made to initialire the recoxd.
(*Received 77/03/27.*)
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Update on UCSD PASCAL Activities

Kenneth L. Bowles

Institute for Information Systems
University of California San Diego
La Jolla, California 92093
(714)452-4526

17 April, 1977
LSI-11 Software

UCSD has recently started using a single user software system for
microcomputers, with all major programs written in PASCAL. The
compiler is based on the P-2 portable compiler distributed by the ETH
group at Zurich, but it generates compressed pseudo-code for a much
revised P-machine interpreter., As currently implemented on the LSI-11,
compile speed is about 700 lines per minute (1000 on the PDP11/10).
The system includes an interactive monitor, editor, utility file
handler, and debugging package in addition to the compiler and
interpreter., With 56K bytes of main memory, and dual floppy disk
drives, it has proven more convenient and faster to do all software
development on the microcomputer than to cross compile from a big
machine. Whereas we have been using versions of this system that
depend on 1/0 support from the RT11 operating system distributed by
Pigital Equipment Corp., our new system is independent of any external
software support. The resident monitor, in terpreter, and run-time
support package occupy an aggregate of about 10K bytes of memory.

Operation of large programs is facilitated through the concept of
"Segment Procedures", which are rolled into memory only while actually
invoked. The compiler (20K bytes), editor, and file handler are all
separate segment procedures. One segment procedure can call others,
and segment procedures may be declared nested within other segment
procedures, to allow flexibility in memory management. The user's data
space expands (or contracts if necessary) to take advantage of as much
Temory as possible after the appropriate code segments have been

ocaded.

Our plan is to have the new system completed to the point where it may
be released to others by mid summer, 1977, with documentation package
included. During the summer, we also plan to complete a graphics
support package (including an editor for graphics oriented CAl
materials), an assembler for PDP11 native code, and a compiler option
allowing selected PASCAL procedures to generate native code rather than
P-machine pseudo code. The system is designed to make relatively
painless the problem of adding native code routines programmed in
assembly language, allowing a user to augment the set of built-in
functions and procedures where efficiency is important. This note has
been composed and printed using a proprietary extended version of the
text editor intended for use with a CRT display, which should be ready
for release by late summer. The system should be usable on any PDP11
system capable of bootstrap loading from RX11-compatible floppy disk
drives, or from the drives supplied with the Terak Corporation LSI-11
based machines (see next section). Further details may be obtained, on
request to the address given in the heading, in separate notes titled
"Status of UCSD PASCAL Project"™, and "Preliminary Description of UCSD
PASCAL Software System",

LSI-11 Hardware

In addition to the well advertised PDP11/03 systems available from
Digital Equipment, several smaller companies are offering stand-alone
computers based on the LST-11 that would be directly suitable for our

software. We have been particularly interested in using a stand-alone
machine with low cost graphic display for interactive educational
applications. 1In connection with the EDUCOM Discount Program (see
EDUCOM Bulletin, Spring, 1977), it now appears virtually certain that
the Terak Corporation 8510A will be available to member institutions
for about $5300 per machine (LSI-11, 56K bytes RAM, single floppy disk,
CRT for superimposed but independent text and graphics, keyboard, RS232
asynchronous interface for network or printer connection). An example
of the graphic display of this machine is attached to this note.

Other Microcomputers

Anyone who attended the West Coast Computer Faire in San Francisco
should have come away impressed that small stand-alone microcomputers
are big business and here to stay. It is possible to re-implement our
PASCAL based software system on systems based on any of the most
popular microprocessors within about 3 months of work by one
programmer. At UCSD we have started to re-implement for the Zilog 280
OEM series of modules, which could serve as the basis for PASCAL
interpretive operation roughly as fast as the LSI-11., At the Faire, we
talked with principal officers of most of the well known microcomputer
manufacturers who sell to the hobbyist market, and encountered almost
uniform enthusiasm for the idea of making PASCAL available on an
industry-wide basis. On the basis of those conversations, there is a
reasonable chance that our PASCAL system will be avajlable later this
year for use with the 8080A, 6502, and M6800 microprocessors in
addition to the LSI-11 and Z80.

Proposal for Manufacturer Independent PASCAL System

There is widespread frustration, among those who make and sell
microcomputer systems, that only BASIC is generally avallable, and that
no two BASIC implementations are alike. Many of those we talked with
at the Falre asked whether PASCAL would be standardized, to avoid the
problems they encounter with non-standard BASIC (in addition to
providing a more powerful programming vehicle). Even a casual reading
of the PASCAL User Group newsletter is enough to convince one that:

a) people are finding it necessary to enhance PASCAL for their own
particular applications; b) the heterogeneity of the enhancements
already reported is so great that no committee exercise is likely to
produce a standard.

As an alternative, we belleve that a chance exists to establish a
defacto standard for PASCAL, at least for small systems, by starting a

" bandwagon effect in the microcomputer industry. A good definition of

the underlying language for such a standard is contained in the Jensen
and Wirth "PASCAL User Manual and Report", To implement a complete
interactive software system, with adequate efficiency to run on a
microcomputer, we have found it necessary to add built-in functions and
procedures for handling text and graphics, and an EXIT(<procedurename>)
built~-in for clean termination of highly recursive programs. We have
implemented SETs of up to 255 members in a way that uses memory
efficiently, as well as Packed Arrays of BOOLEAN. For READ from a
keyboard, the implied GET has to happen before the implied transfer
from the window variable associated with the file. For handling floppy
disks and other small storage media, we use the DEC standard of 512
byte blocks, and allow logical records conforming to any structured
type allowed in PASCAL. 1In most other respects, we have been able to
conform closely to the language defined in the Jensen/Wirth book.
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If one common PASCAL based software system were to become available
almost simultaneously for most of the mass distribution microcomputers,
that system would establish the basis of a defacto standard for small
stand-slone computers. Changes to such a system would certainly be
needed with experience, but those changes might well be made readily
available to most users through "down line loading" of object code
through the dialed telephone network. Control of the PASCAL language
standard might well be vested, at least temporarily, in a committee
appointed by the PASCAL User's Group. Fast turnaround communications

anong the members of such & committee could be supported by "Electronig-

Msil® techniques over the dialed: telephone network. .The verbal

responses we received: from the manufacturers st the Computer:Faire
SUSEEst -Lhat an unusukl ‘Upportuiity, that may Hdt be-'rapested, exist
in wid 1977 to establish a defedto stapderd 1n AN menper described’
‘hergs ) Grotp to 364A with us at UCSD in -

W Ne invite the PASCAL . User's GF é1h :
bringlng this about this-summer.” In most respects, the language and

systew definition deaign queations can be separated frol implementation -

details. We have Jought support to allow some of the advanced computer
science students at UCSD to perform the implementation work on as many
of the microcomputers as possible. Representatives of other
institutions would be welcome to work with us in La Jolls, sither on
system definition or implementation. However we will not be able,
ourselves, to devote a major percentage of our working time on

definition of a standsrd.

Interested readers

nvited to request cop wing

are .of the folle
2 e

separate notes per $0-the.points discusied -4n this seotion: “*an
Appesl ' for Support: urer - Independent: Softwaret), SRR
*DireciDinled TelesMi(! . L Seftwara/Coursevare
Exohenge” , "Minimum: & 1300t e Lor- UCSD PASCA

Systew’, "T““‘Q"_“l"f? 398 Stand-AXone Complter®,’

Introductory Textbook

For the last two years we have used PASCAL as the basis of the large
attendance introductory course in problem solving and programming at
UCSD. The course is based on a textbook by this writer, that so far
has been printed in the csmpus print shop. Student responses have been

unusually favorable, and the course reaches more than two-thirds of the

undergraduate population even though it is treated as elective for most
majors. This response:résults partly from the nonenumerical approash .
of khe book, partly; ¥e
the POP11's, and p

Zatudent interest 1n-our.. intern :
ffom our use of Keller'a:Personslised Zystem of
Instrudtion (PSI) 8°% teasching method. Though suitable for PSI, the
book can also be usdd §s the basis for a conventionsl oourse., At the

~invitation of Professor Darid Gries, a¢ting a§-Somputer scimnce area
editor for Springer Verlag publishers, the book will be published in
paperback form this summer, The production sshedule will be tight, and
we anticipate that the first copies will be available darely in time
for the start of fall quarter classes in lete September. Springer is
interested in knowing Wwho might be interested in using the book and
when. Unfortunately, alterations to make the non-numerical approach
more readily accessidle on many machines will make it .difficult to
circulate sdvance aopies of the finsl text until late June at the
sarliept 11 Becha o9 ;

Engiish text, andire 3 STRING. variables sn@ bupporting

functions that we have added to PASCAL.  In spits of this, the students
learn the ssme progremming skills that are taught in courses using
traditional algebraic problem examples.

to teaching with graphics oriented problem examples, using an epproach
motivated by the "Turtle Graphics" used by Seymour Papert of MIT. The
microcomputers now becoming available make it possible to teach with a
graphics orientation at virtuelly no higher price than needed for

augment, and often replace, the text oriented examples with graphics

display, seversl alternate possibilities exist., Our built-in functions

_existing PASCAL compilers for other machines, and we will supply
.~documentation to assist in thet process, ..A description of the

 Project™ already sited. The implementation will sssume. a graphic
" display based on the "bit-map” principle, for which many devices a

 B6700 PASCAL Compiler .
" A PASCAL compiler wh:

“variant of the P«2 portadle gcompiler on-which we have based the

-, UCSD Computer Center, La Jolls, CA 92093
systemion RS A

‘completed.

Since the inception of our project, we have wanted to orient the course

non-graphic materials. Accordingly, the textbook will be revised to
examples., For potential users lacking @ microcomputer with graphics

and procedures for graphics should be relatively easy to add to

built-in's needed is nontained in the note "Status of UCSD PASCAL

avsilable in the microcomputer industry. Alternste display drivers -
will also be provided for the Tektronix 4006, 4010, ... series of :
direct-view storage tube terminals. Successful, though crude, plottin
of the graphic output will also be possible on ordinary line printers.
High quality graphic output is possible on matrix printers such as
those made by Printronix (the graphic example attached to this note),
Gould, Varian, and Versatec. : . ,

e# YILIIISAIN TVISVd

§h generates nstive.gode for the B6700 1s now ik
operation at UCSD end available for dist¥Fibution from the UCSD Compiles
Center. The compileriis written in PASCAL; -and - is based on the ;-ggyg

miorocomputer implementation. Compile speed isabout 5000 lines per
minute of logged processor time. This compiler has been used for - ..,
teaching large classes at UCSD for the last two months. As far as we
know, most of the serious bugs in the original P-2 compiler have been
corrected in both the B6700 and microcomputer implementations. The
B6700 compiler provides access to most of the extensive file handling
features of the B6T00. At present, no implementation documentation has
been completed for the B6700 compiler. The Computer Center will almost
certainly generste such a document given an indication of interest in
using this compiler by other institutions, Readers interested in
obtaining a copy of the B6700 compiler should econtact Henry Fischer,
(71&)952~“059,;‘4 NP

i

AN

Apology to COrrgaggng!ntl

1 offer an apology to the many people interested in our PASCAL work who
have tried unsuccessfully to reach me by telephone or letter in the
last few months. Currently I must depend upon several pooled
secretaries who are not easily acceasible., Having been occupied with &
heavy teaching schedule, and with a committee assignment consuming one
or two full working days per week, the correspondence has piled up, The
series of titled notes and position papers cited earlier have been
generated in self defense as a way to answer the many inquiries. The
committee assignment has entered a dormant period. Future written
requests for these papers will be answered promptly, but telephone
inquiries may remain gifflou Jountil. the' ‘e of the book is

etved 77/04/20.%)
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SOME COMMENTS ON PASCAL 1/0

While admitting that PASCAL has 3/0 specifications involving the concept of
files and the GET and PUT statemesnts that are consistent with the flavour
of the language and with theoretical manipulation of data, I feel that it is lacking
in simple, easy to use I/0 and in flexible 1/0. )

In any practical programmiTlty application, I/0 is used for two main functions:

(a) 1Input of data from, and output of results to the real world.
(b) Permanent storage of data external to the program but internal to the

computer, e.g. on tapes or disk.

Concerning the !it|€ function, I feel that, not withstanding the READ function
in PASCAL, the use of TEXT files can be rather cumbersome and tedious. This is
particularly so when dealing with string input (what delimits the string?) and when
being used by a beginning programmer. I would like to see some form of simple I/0

akin to the free format 1/0 of the PL/I GET LIST and PUT LIST concepts.

1 have less of a complaint concerning the mecond function, but would muggest
that information to be stored is often not homogenous as is effectively required by
PASCAL files. One could argue that different types of data should be stored in
different files, but this raises the problem of correlating the data in the files.
Alternatively, one could use a file based on a RECORD type with a variant part, but
this implies a varying size to the logical units of the file and may be difficult
or cumbersome to implement on some computers. Finally it would be nice to be able

to easily randomly access files and to update existing files in place.

I have not yet sufficiently formalised any alternative or additional I/0 specific-

ations for PASCAL and would be interested in hearing from anyone with ideas along
these lines. Note that I consider it essential that any such specifications should

as far as possible follow the PASCAL principle of being machine independant.

Chris Bishop (*Received 77/04/07.%)
Computing Centre

University of Otago

P.O. Box 56,

Dunedin

NEW ZEALAND.
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