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It is conceivable that a mechanism can be devised which is compatible
with the syntax, grammar and structure of PASCAL, and will a?]owithe
separate assignment to different elements in a structure of specific
formats. After giving the matter much thought, I am at a loss to
produce a new and uniquely appropriate scheme. It appears at first
blush that some hybrid of PICTUREs and FORMATs might work.

For want of an adequate solution, we at AAI have adopted a strategy
which we know to be flawed. It is unacceptable as a solution to the
problem of records and textfiles because it simply ignores the exis-
tence of textfiles altogether. By specifying a single word format
descriptor for each element in a record, it is a simple matter to

have a procedure decode a whole record quite efficiently. By building
arrays of

TYPE FORMAT = PACKED RECORD
FTYPE: (ALFA, BOOLEAN, INTEGER, REAL);
DSIZE: 0..7778; (* DECIMAL PLACES *)
NSIZE: 0..777B; (* NUMBER OF CHARACTERS *)
STBIT: 1..7777778; (* STARTING BIT IN WORD *)
NWORD: 1..7777778  (* NUMBER OF WORD IN RECORD *)
END;

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

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

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

is this feature which I would propose to be an implementation dependent
feature.

READBUF (F, X, N) will initiate the reading of N items of X (which is
and array with at least N elements) from file F. This operation
merely initiates the read, but does not guarantee its completion.

WRITEBUF (F, X, N) is the inverse of READBUF and initiates the write
of N elements of the array X. Once &gain, completion is not
guaranteed.

-6 -

COMPLETE (F) forces the system to complete any pending I/0 operation
on file F, entering a recall state if necessary.

BUFLENGTH (F) s a function which will return an integer representing
the number of elements actually transferred on the last operation
on the file F. It is clear that BUFLENGTH should not be used until
COMPLETE has forced the end of the operation.

These additional, implementation dependent, features allow the machine
to optimize its I/0 operations and give the user the opportunity to
overlap some independent processing while the machine attends to the
task of moving data.

The sophisticated user should recognize that while the suggestions made
in this paper apply most directly to the sequential access of large
amounts of data (the issue of greatest importance to AAI), no attempt
been made to come to grips with the host of other access methods. Files
of every variety, indexed, keyed, and hashed, exist; the need now is to
propose the manner in which PASCAL will address them. Given a language
with da?a structures as powerful as PASCAL, no effort should be spared
to proy1de an equally powerful set of I/0 operations. The challenge is
to devise an implementation independent scheme for doing it.

REFERENCES :

Eisenberg, J., "In Defense of Formatted Input," PASCAL NEWSLETTER,
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(#8TwyP=yEsyUsy X0 HEAD ALFA (LEFT=uSTIFIED) FREEFIELD, HAGERTY #)
PROCEDURE RDA (VAR F: TEXT3 VAR At ALFA)YS

CONST NCPW = 103 (# NUMBER OF CHARACTERS PFR WORD #)

VAR I: INTEGER;]
CHBUF : ARRAY([1l..,MCPW] OF CHAR3

BEGIN
IF EOF(F) THEN
BEGIN MESSAGE (=# TRIED TO READ PAST FOS/EOQFZ)t HALT END3

WHILE (F+=Z =) AND (NOT EOF(F)) Dn GET(F)3 (¥ SPAN LEADING BLANKS #)
IF NOT EOF(F) THEN (¥ COLLECT CHARACTERS FOR ALFA #)
BEGIN :
1:=03%
REPEAT
1=1+13%
CHBUF[Il:=F+3
GET(F) s
UNTIL (Ft== Z) OR (I=NCPW) OR EOLN(F)3

IF EOLN(F) THEN GET(F)3i (# CLEAR EOLN FLAG IF SET #)
WHILE I<NCPW DO (¢ FILL REMAINDER OF WORD WITH BLANKS #)
BEGIN
1=l+13
CHBUF[I):== =
ENDS
PACK (CHBUFs19A)
END
END (* RDA #)3

(#5TeyPeyE+yUey X0 . READ =NCZ COLUMN ALFA IN FIXED FORMAT, HAGERTY #)
PROCEDURE FRDA (VAR F:! TEXT3 VAR A: ALFA3 NC: INTEGER)S

CONST NCPW = 143 (# NUMBER OF CHARACTERS IN A WORD #)

VAR I: INTEGER;
CHBUF: ARRAY[le,NCPW] OF CHAR:

BEGIN
IF EOF(F) THEN
BEGIN MESSAGE (Z# TRIED TO READ PAST EOS/EQFZ)$ HALT END?
IF (NC<1) OR (NC>NCPWj) THEN
BEGIN MESSAGE (Z* ALFA FIELD WIDTH ERRORZ)$ HALT END3
IF NOY EOLN(F) THEN (# COLLECT =NCZ CHARACTERS #)
BEGIN
1:=0%
REPEAT
t=lels
CHBUFILI]:=F+y
GET(F) 3
UNTIL (I=NC) OR EOLN(F)3
WHILE I<NCPW DO (# FILL REMAINDER OF WORD WITH BLANKS &)
BEGIN
I:=]+1%
CHBUF[I):=Z =
END3
PACK (CHBUF s19sA)
END3
END (# FRDA #)3

GENERAL THOUGHTS ON PASCAL

Arthur Sale
1976 October 20

University of Tasmania

ARISING OUT OF

CORRESPONDENCE BETWEEN SOUTHAMPTON AND TASMANIA

MIXED LANGUAGES

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

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

great for any naive competitor to survive and thrive.

I note many PASCAL compilers produce assembly code for their machine.
Shades of IBM7040! Still, the approach does allow mixed languages at
little cost, but some attention must then be paid to (i) efficiency, and

(ii) ease of use of the joint system.

On the Burroughs B6700, the problem is much more significant as no
assembly langusge exists. (For those who marvel at this, know that ng
éﬁmputing centre director would want one for the security risk it would
be (B6700 integrity relies on software), and know that the structure of
the executable code file would require an elaborate assembler to specify
@1l that is necessary...) HBurroughs Algol is the lowest level of the B6700.
Consequently achievement of mixed languages requires either compilatian
into Algol (disregarded!) or the construction of structured code-files
that are gquite incredibly complex by the standards of monolithic machines.
The binder in fact has to be able to re-arrange code (especially in the
outermost block) for own and pre-defined objects; associate names;

check parameter compatibility; and all this for ALGDH/?DRTRA@/&L/%/EDBDL"
at least.

Nevertheless, even in this case, the achievement of mixed-language programming
must be attempted. Even more must this be the case in simpler situations;
the only exceptions being mona-language systems such as Brinch-Hansen's.

And these are not addressed to the same purpose as viable general-utility

compilers.
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SILITY

It is imogrtznt to realize that standardization is not 2 good in itszlf,

the pre senefits to computer science of standardization are
(1) transferability of skills between compilers,
(2) portability of programs written in standard languages, and

(3) exchange and development of compatible compilers is made mare easy.

It must be realized that the semantics of the language is guite as important
as the synitax in realizing objective (2), and in this regard there are

any number of difficulties in standard PASCAL.

First of these is perhaps character set. Except for those computers that
persist with 6-bit characters, the EBCDIC and ASCII character sets must

be regarded as the de facto standards of the industry. All PASCAL compilers
should have the capability of working in either (preferably both) of these

two character sets. The implications are that no-one is justified in
inventing a8 new character set, nor in allowing any other character set to
be used unless it is a firm committment by the computer/operating system;
and that even in CDC and other 6-bit machines an effort should be made to
provide ASCIT and EBCDIC characters. I can think of no more common
portability trap than that of ignoring character collating order. Pascal-P

was caught.

Another, not so obvious, is the practice of allowing any-length identifiérs,
but permitting only the first few n characters to be significant ignoring
the tail. If a program is compiled on a computer with true any-length
identifiers (e.g. B6700), then it is guite on the cards that it will be
compiled incorrectly by some other computer without warning, as if the

names are TEMPATTOPOFKILN, TEMPATTOPOFFLUE. No, identifiers must be

true any-length, or fixed up to a length n with at the very least a mandatary
warning or better an error thereafter.

There are many more portability traps which act so as.tn limit the

real portebility of programs mritten'cn one computer to quite a long uay.belou
that which is achievable at the present state of knowledge. They reguire
mare attention in the case of PASCAL. I find it infuriating to receive a
program that the author claims is "portable" only to find that he or she

is ooviously not aware of the most obvious reguirements for portability.

INCLUSTON OF SOURCE TEXT

The B6700 compiler has a feature (as with all Burroughs compilers) for
including source text from a named Tile in the compilation. The included

text may be, but is not usually, listed. It may include further included
files, up to nesting depth defined by the number of file buffers reserved

(in the PASCAL compiler:’a depth of 6). In fact this is used as a structuring
aid in the B6700 PASCAL compiler source, which consist of some 20-30 files
(some with alternatives) linked into a tree-like structure by-inclusion
references., The facility is also useful for including library routines

(in PASCAL source of course) as in special i/o routines,; mathematical
routines, graph-plot routines, etc. It may postpone the need for the use

of relocatable binary or linked versions of PASCAL programs...

The B6700 construct is a compiler option: it appears on a single line
which begins with a §, and has the following syntax:

—>$ — INCLUDE —— filename —

l——-sequencenumberrange ___f

Examples:
$INCLUDE PACKAGE1
$INCLUDE ARTHUR/STANDARD/TYPES 30000-50000

Quite clearly, such a construct in PASCAL could also be embedded in the
compiler aption Wirth has implemeﬁted, if only it were not so restrictive
in syntax. I would commend such a facility to 81l PASCAL compiler-uwriters,
preferably adhering to the above syntax. 7The default should be to omit
listing the included text.
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Files are PASCAL's biggest problem. In @ modern context, PASCAL's files
are an anachronism. PASCAL should have access te random-zccess files

as well as seguential; should be able to communicate with terminal devices
as well as card readers and line printers; should be able to at least

specify file attributés; and should have a record-oriented i/o subsystem.

On top of this files do not fall into the same class as other VAR objects,
since for the most part their 1ife (extent) is not limited to the extent of
the program or a procedure thereof. They may he already existing (in which
caée the declaration is more of the nature of a specification), or may live
on past the program's death (and often have to conform to external

requirements such as line-length).

Therefore all normal VAR operations on files should be carefully avoided.
The assignment and comparisons on files should be regarded as absolutely
meaningless, as should possibilities such as arrays of files, or records

containing files, and other similar nonsense.

The B670C implementation will include attribute lists in the FILE type
declaration (whether in the TYPE or VAR part) according to the following

syntax:

FILE _j' OF
’1;( —» machinespecificattributelist =)

Examples:
VAR
INPUT (KIND=READER) OF PACKED ARRAY [0:797 OF CHAR;
CODE (KIND=PACK,TITLE=EXECUTABLE/CODE/TEST ,UNIT S=LIORDS,
MAXRECSIZE=30,BLOCKSI ZE=300,MYUSE=0UT)
OF SECTORRECORDTYPE;
The attribute list probably has to be machine—specifib at the present state
of operating systems. The declared size of the record of the file-is

checked for compatibility with any specified attribute.

All BA703 Tiles are zutomatically allowed to be accessed sequentially
ar randomly, sn this question coes not arise specifically. Envircnment

ensuiriay and atiritute changes can be done via culls on the cperating system.

STANDARDE

Adherence to the PASCAL standard, interpreting this to mean thz language
defined in the Pascal Report, and the axiometic definitions thereof, must
be a very high priority of any PASCAL compiler writer/mzintainer. There
are nevertheless several sticky problems which face any person in these
categories. Let me expase them.

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

2. There are the problems associated with undefined parts of PASCAL; for

o

example the elshoration of a CASE where the case expression evaluates
to a value not matched by any label. A compiler writer has to do
something, and these flaws or loopholes in the definition are left to
individual discretian.

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

L. There are places in the PASCAL definition where the antecedents of
the present state show through, in an unwarranted manner. Examples
of these are (1) the COC influence in the curious PROGRAM canstruct
(often unnecessary, and deriving from COC FORTRAN) , the use of .. or :
from Algol in array declarations (when TO is more explicit and less
obscure) , and the insistence on FORTRAN's archaic control character
at the start of a printed line!

Ubjectively, or as far as I am capable of it, it seems to me that PASCAL

has in fact begn frozen too soon, before the defects have had a proper
chance to be eradicated. It is therefore of prime importance that

some procedure be adopted whereby evolutiorary change in the language

can be controlled, otherwise prolifecation of dialects is inevitable.

Some of the afterthoughts should be recognized as such, and remaved from the

province of the standard defining document.

(*Received 10/31/76%)
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OPEN FORUM FOR MEMBERS

(SHORT, In-ORNAL CORRESPORDERCE) 692 1122
. . EXT 3491
LEHIGH UNIVERSITY

BETHLEHEM, PENNSYLVANIA 18015

DEPARTMENT .OF MATHEMATICS ~
CHRISTMAS-SAUGON HALL #14 July 238, 1975

1¥JISvd

Mr. Andy Mickel

PASCAL Users Group

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

Dear Andy:

. What happened to that new PASCAL release announced
last March?

One of my students has Jjust completed a CAI system
in PASCAL. It features a lesson creation language which
has excellent expressive abllity (it 'is possible to create
structured CAI lessons with it). The compiler for this
language is guite efficient. Its output code is interpreted
by a small (12.5K, words) PASCAL program. The interpreter
features good run-time debugging aids which in many ways
resemble PASCAL's PMD. . ’

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

In total, the system is the most versatile and
efficient CAI system I have ever seen. To a great extent
the viability of the system can be attributed to the fact
that it was built with PASCAL. Should we write up the
system for the Newsletter?

Sﬁcer 1y,
M i
—

Richard J. Cichelli

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

UNIVERSITY COMPUTING CENTRE
THE UNIVERSITY OF SYDNEY
NSW 2006 30th July, 1976

Pascal User's Group C/- Andy Mickel,
University Computer Centre: 227 Exp Engr.
University of Minnesota,

Minneapolis, MN 55455

Dear Andy,

Please accept an application for membership of the Pascal
User's Group in my name. A cheque for $US4 is enclosed.

Our Computing Centre provides a service to the University
and to some outside users. For the past 18 months we have
been developing some of our applications programs in PASCAL.
We have found a significant improvement in the rate of
production of reliable programs. It is, of course, a
pleasure to write in.

The PASCAL compiler here is maintained by the Basser
Department of Computer Science who make extensive use of it
for undergemmduate teaching and research computing. As

we have to continue to provide software products across
hardware changes, we are interested in the transfer of
PASCAL to new machines and in program writing tools. No
doubt your Center has the same concern. As we have only had
our CYBER 72-26 for two years it will be some time before
we may have to face the problem.

Yours sincerely,

g%%@aéw&é/.

Brian G. Rowswell

encl.

9# ¥3ILLITSHIN

“43IqUIAON

v

376

19V d

8h



2512 San Gabriel St.
Austin, TX 78705
17 Aug 1976

Andy Mickel
Univ Computation Center
Univ of Minnesota

Dear Dr. Mickel,

I would like to join the PASCAL users group, and recéive
your newsletter,

I am a doctoral candidate in anthropology, and my uses of
PASCAL are for organization and analysis of data on language
acquisition and on cognitive variation. Since programming
for anthropological applications usually involves handling
odball data (when the study is not a simple statistical one),
the ability to struclgre that data has a rather liberating
effect on one's programming!

However, I have found the lack of formatted read capability
rather annoying at times, and I wonder if other users feel
the same way. It would certainly not be difficult to add
this capability to the compiler in such a way that it would
provide upward compatability with the Jensen and Wirth (1974)
standard, for example:

READLN(f, xl:wl, x2:w2, x31w3);

where xn is a variable of type integer, real, or packed array
of char. For blank fields, integer and real variables are
assigned the value zero, Variables formatted to positions
past the end of line should be assigned zero (or blank in
the case of strings) or there would be transportability
problems between systems which truncate trailing blanks and
those which do not, Real numbers such as ,05, -.3 should
not cause RDR to halt the program (in formatted or freefield
reads)! Honestly -- you'd think ETH never writes programs
which have to read the output of Fortran programs (i.e.
statistical packages).

I'm looking forward to seeing my first PASCAL users group
newsletter -- tell me if there are any dues or anything.

SiHCWW

Willett Kempton

OPEN FORUM FOR MEMBERS

(SHORT, INFORMAL CORRESPONDENCE)

:%Z;%gmwwwum%ﬁfyﬂ/%%ﬂmdﬁmﬁ&
2@&%&9&¢Q¢Zﬂmﬁ@dﬁ

Smharst /002

COMPUTER AND INFORMATION SCIENCE
GRADUATE RESEARCH CENTER

(413) 5452744
August 31, 1976

Dr. Andrew Mickel, Editor
University Computer Center

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

Dear Andy:

As we discusscd on the phone, enclosed is an item which we would
like to have included in the next issue of the PASCAL Newsletter.

Also, enclosed is a copy of the actual prettyprinting program
and documentation, which is for your information.

We have locked at the prettyprinting documentation from Lehigh and
it is not at all along the lines of our prettyprinting program. Let us
keep in touch.

Sincerely,

—‘:) La z/'{:éd//{;{/u/

Henry #. Ledgard
Associate Professor

HFL:1lms

Enclosure
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[ ] P
@ E S WEST TEXAS STATE UNIVERSITY
J SCHOOL OF BUSINESS CANYON, TEXAS 79016
DEPARTMENT OF COMPUTER INFORMATION SYSTEMS
September 13, 1976

PASCAL User's Group
0/0 Andy Michel

UCC: 227 Exp. Engr.
University of Minnesota
Minneapolis, MN 55455

Andy:

Some time ago you sent to all PUG members a set of corrections for
the PASCAL User Manual and Report, Second Edition. In the process
of moving from Drake to West Texas State I have buried my copy in
stacks of yet unpacked papers. Would you please send.me another
copy. I would appreciate such.

We are in the process of getting PASCAL uwp and rumning on our DEC-10.
I am working without letup on the process of converting to PASCAL
some rather open-minded colleagues. I will use PASCAL as the vehicle
language in the data structures course this spring. (Is there any
other way to do it?) :

Do you know if anyone has yet to build a really interactive version of
PASCAL? )

When does the first edition of the PASCAL Newsletter come out? I am
looking forward to receiving it.

Sincerely,

H. P. "Duke" Haiduk
Assistant Professor
Computer Information Systems

LABORATOIRE D'INFORMATIQUE

UNIVERSITE DE NICE

Nice, le 16 th SEPTEMBER 1976

PARC VALROSE

06034 NICE CEDEX

TEL. IOBRR

Pascal user's Group

c/o Anly Mickel

Uriversity Computer Center
227 Exp. Engr.

University of Minnesota
Minneapolis, MN 55455
U.S.A. .

—

I

< Do Andy s
I read with much interest the first newsletter made under your responsibility,
and I was very impressed of the vast amount of useful informations you
managed to pack in it. One problem afraid me : at 8/ 1.31 for postage costs,
my fee for the group will not even cover them for one year. If you have a
non-negligible number of overseas correspondents, this could be a problem.
Would it not be good to have a European re-distributor, who could make as
much copies of the newsletter as necessary and send them throughout our
whole old continent ? He could also collect fees and keep the part needed
for his own costs. This would be an extension of the suggestion made by
Judy Mullins of Southampton. I am not suggesting that I could do this work,
since we have no really good copying facilities in Nice, but maybe somebody
else could be contacted in a wealthier University. I think that Pascal is a
language which is equally popular on both sides of the Atlantic, and that
it would be a pity not to take advantage of this exceptional situation.
The rest of the present letter is devoted to some remarks, comments and
precisions urged on by the reading of the newsletter. Some of them may be
of interest for other Pascalers and merit publication in the newsletter,
but I think it would be better that you @ selection and morever a rewr*iting,
since I know my English has much deteriored since my departure from Canada.

Pascal User's Group session at IFIP ' 77 : in the same spirit as
the remark before, I think it would be very interesting to have a world

meeting after the many national meetings in USA, England, France (more
details below), Switzerland, etc. It should be possible to arrange something
with the local organizers in Toronto, or through a TC 2 member. Since IFIP

is a vér*y formal organization, it should be useful to search for some

" arrangement as soon as possible.
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Standard Pascal book by Bill Atwood : I am somewhat afraid by
tniz title, and I will write separately ro Bill. What is exactly
Stardard Pascal, I do'nt know, and I think it should be very dangerous
ihat anybody (but Wirth) could say that his own idea of the language

is 1he stancard, without any discussinn with the community of Pascalers.

have different ideas on the subject, and I say more on the

News about Pascal in France and other Prench-speaking parts

(Ficrre Desjardins could say much more than me about the

d

. part of America) : Fascal is used in some important

A

or smaller Universities as a vehicle for teaching programming and

weiting software, especially in Paris (Institut de Programmation),
Toulouse (Universitd Paul Sabatier), Bruxelles (Universite Libre),

5

Lausanne (Ecole Polytechrique Fédérale), Montpellieér, Nice, Neuchdtel,
ete. Some important Universities (Grenoble, Rennes) do not use it
because they have made high investments in either Algol W or Algol 68,

which are much better tools than Fortran and therefore stronger

obstacles to the shift to Pascal. Implementations of Pascal have been

made in Grenoble on the IBM 380, Paris on the CII Iris 80 and 10070,

a he IBM 1130, and one is being made in Nice on the CIT
ris 50. More details follow in the "implementation" part of the

tter. A two-days meeving about Pascal vook place in Nice one

)

<
o1
o
@
&
B
.
a

vear ago. Sixty persons from France, Belgium and Switzerland attended.
You will receive by separate mail the text of the majority of the papers
which were presented. Additionnally, there were panels about the use

of Pascal in teaching, its implementation ard its changes or extensions.
I plan to crganize a similar meeting in May or June 77.

About the parer by Richard Zichelli @ I think it would be a

very useful policy ro request of people sending Pascal programs to

write them in the publication language and not in any particular hard-

crital ion language. By "publication language', T mean the
FUAE, &

oiouced in both Wi

th's books and in the Pascal reports from Zurich :
froe: use of lower-case i=itters, underliined keywords, use of every

<4 aesvhetic available characters, such as { ard} for comments,

s 5 2 and so on. By "hardwarse or implementation language", I mean the

letters, ( * and = ) for comments, <= , > , <> and so on. I think the
publication language is the only truly rcadable and aesthetic form, and
that every implementatior: should be free to give its own interpretation
of the characters which are not avaiiable on its particular hardware,
provided it conforms to the general rules stated by Wirth nimself. In
fact, any implementation language which can be translated into arother
one by means of a one-page Pascal program should be acceptable, and this
includes national variants for key-words. In Cichelli's paper, cxamples
in the text generally conform to the publication language, comments
excepted, but figure 1 does not underiines keywords and uses a character
set not particulary readable, and the complete program seems to me a good
example of what chiould be never done : only upper-case letters, no
underlined keywords, . for strings, /+ and %/ for comments as well as
and + , and so cn. I know well that it is very difficult to have any
secretary to type correct program texts, and that is probably the reason
why Jensen & Wirth's book was typed by a computer, but it can be done
and I think it is worth the trouble. Of course, these remarks are not
critvicisms about Cichelli's paper, which I find very interesting and
useful.

About the paper by Timothy M. Bonham :, I agree about point 1.

Abou* point 2, I must recognize that to critize Habermann about the use
of "..." instead of ".." was a petty point and probably a criticism of the
typesetter, but I think also that proof-reading exists for removing such
errors. The symbol "..." itself would cause problems in some .scanner's,
since it would be the only three-characters delimiter in the language.

I have a more important criticism about the CDC 6000 gompiler, which
considers "." and ":" as equivalent, for some historical and obscure
reason. That is probably the main obstacle to a very simple and natural
extension of the case statement, viz. the use of a subrange as a case
label, by similary with the notation for sets.

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

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

to and downto. About point 5, I disagree, because three different syntaxes
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for comments seem really too much. As it is, the current syntax has
rore advantages than disaantages. Once more, however, I think that
every particular lexical convention which may be translated into the
standard one (if "standard" is really defined) by a one-page Pascal
program should be acceptable (but not for publication!).

Pascal bibliography : my translation in French of Wirth's

first book (Systematic programming) is at last in hands of the
publisher (Masson). I expect the book to be released during 1977.
Implementation notes : Although CII 10070 is a nickname

for Xerox Sigma 7, the CII Iris 80 is another machine, more precisely
an éxtension of the first one. Moreover, the CII operating system is
different from Xerox and transporting a Pascal compiler from a Xerox
Sigma 7 to a CII Iris 80 probably would not be a trivial job.
A Pascal compiler for both CII machines has been written by Messrs.
Thibault and Mancel of IRIA (Research institute in Informatics and
Automatics, a French government agency), by bootstrapping the first
CDC 6000 Pascal compiler. It has now been upgraded to accept Standard
Pascal and to allow separate coﬁpilation, and it is officially distri-
buted by IRIA, a case which seems unique. Its overall performance seems
to be quité good, and it is used in French Universities which have one
. of these machines.

The CII Iris 50 is a completely different machine, much
smaller, and we have some trouble in Nice when trying to implement
Pascal. Pascal-P presently works interpretatively, but it is unusable
for programs larger than one page, and consequently it cannot be used
as a tool for bootstrapping a true compiler. I plan to write a brief
paper for describing the bootstrap method which will be used, and which
seems to be a unique one. Maybe it could be done in time to be included
in newsletter number 6. )

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

Implementations for Pascal-P, Pascal-S and finally full

Pascal have been done for the IBM 1130 and are in use at the
University of Neuchatel (Centre de Calcul, Chantemerle 20, Ch-2000
Neuchdtel, Switzerland).

A complete and standard compiler for the Xerox Sigma 6,7
and 9 has been donc by Pierre Desjardins, who can give you all
desirable information. Anyway, it seems to be a very good implementa-
tion, especially in the domain of compatibility and conformity with
the standard.

I hope that some of these informaticns will be of interest
to you, and that my poor English will not be a hindrance. If you
managed to read this long letter in its entirety, thank you for your

long-suffering. I look forward to any news.

Sincerely yours,

g ===

0. LECARME
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September 17, 1976
Andy Mickel
University Computer Center
University of Minnesota
227 Experimental Engineering Building
Minneapolis, Minnesota 55455

Dear Andy,

In response to John Eisenberg's article 'In
Defense of Formatted Input' I would like to make the
following remarks:

l. Formatted I/0 statements are usually wrapped
up in a package of confusing motations which
detract from the readability of a program.

2. It is not clear that a system routine which
does ord(ch) - ord('g') would be any better
than the user's own routine and in addition,
it is unlikely to respond in a flexible manner
to exceptional numbers (e.g. beyond machine
precision).

3. Formatted I/0 5till does not solve the
general problem of numker to string and string
to number conversions.

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

Sincerely vours,

oot & Tork

Robert E. Novak

SPERRY UNIVAC IS A DIVISION OF SPERRY RAND CORPORATION

INDIANA UNIVERSITY
Research Comﬁutfng Center
Wrubed JCompuhdngahen ter

BLOOMINGTON, INDIANA 47401

“TEL. NO. $12—337-1911

September 22, 1976

PASCAL User's Group

c/o Andy Mickel

University Computer Center

227 Exp. Engr. -
University of Minnesota

Minneapolis, Minnesota 55455

Dear Andy:

Since your visit to Indiana University last Spring and
with some prodding from Al Towell, I‘ve become "hooked" on
PASCAL! With my administrative responsibilities in the center
I have not been able to spend the time on the language that I
would like (i.e. I'm not an "expert" yet); nevertheless, it
is clear to me that the language far exceeds (elegance, read-
ability, flexibility, etc.) anything else that is generally
available. I am gratified to see the formation of PUG (enclosed
is a $4.00 check for membership); if ever users (without manu-
facturers' interference) have had an opportunity to do a great
service to the computing community, this is it...we must not let
the language get away from us by allowing local extensions to
creep into widespread existence without a proper review proced-
ure (Eg, a PUG Standards Committee...we have a "jewel" here that
needs protection). I also support Hellmut Golde's belief that
the widespread acceptance of PASCAL is dependent on the ability
to mix Fortran and PASCAL main- and sub-programs; Fortran (an
historical accident) can only be corrected if programmers are
able to "grow" to PASCAL gradually.

As my expertise in the language develops I hope to con-
tribute to PUG's primary roles...to maintain the integrity and
promote the acceptance of PASCAL.

Sincerely,

Step W. Young
Director

SWY/pce

P.S. I know of at least two PASCAL users; hence,
"PASCAL User's Group” should become "PASCAL
Users' Group!"
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PROFESSOR OF COMPUTER SCIENCE
T. KILBUAN, C.B.E., M.A.. Ph.D.,
DSc., F.LE.E.,F.B.CS. FRS.

DEPARTMENT OF COMPUTER SCIENCE
THE UNIVERSITY

MANCHESTER
ICL PROFESSOR OF COMPUTER ENGINEERING —
D. 8. G. EDWARDS, M.Sc., Ph.D., M.LE.E.
PROFESSOR OF COMPUTING SCIENCE
F.H. SUMNER, Pn.D., F.B.CS. S
PROFESSOR OF COMPUTER PROGRAMMING Telephane: 061-273 5466

D. MORRIS, Ph.O.

29th September 1976

Mr. Andy Mickel

University Computer Center

227 Experimental Engineering Building
Minneapolis

Minnesota 55455

U.S.A.

Dear Andy,

Thanks for the letter and detailed information that you sent., In an
attempt to get this to you by Ist Ociober I have only included the

following: .
1. Documentation relating to Pescal at UMRCC
2. Details of our CDC 7600 implementation
3. A short note on our experiences with Pascal under NOS
on the CYBER 72
4. A copy of the updates to the compiler mentioned in item 3.
Feel free to use, distribute or destroy! any of these mods
5. Details of a possible bug in the Zurich compiler. Lack of time

prevents me from finding the cause, so I will only send you the
evidence this time,

I would also like to advertise the fact that I wish to see formed within PUG
a Pascal Standard's Group, which I am willing to organise unless a more
suitable candidate volunteers. If I am not overtaken by events I will
contribute a brief outline for Newsletter #7 of how the standards group
might operate.

Yours sincerely,

Lt
[~ ,&s%} on
Tony Addyman !

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

LEHIGH UNIVERSITY

BETHLEHEM, PENNSYLVANIA 180tS

OEPARTMENT OF MATHEMATICS
CHRISTMAS.SAUCON HALL #14 October 9, 1976

Mr. Andy Mickel

PASCAL Users Group

UCC: 227 Exp.. Engr.
University of Minnesota
Minneapolis, MN 55455

Dear Andy:

" The first PUG Newsletter was really well done - keep up
the good work.

I was sorry to read that Dr. Waite initially declined to
Join because of the dues cost. Since I suggested the membership
rate (on the principle that "there ain't no free lunch") and I
regard Dr. Walte as having potentlially great positive influence
on PASCAL development, I hereby contribute his dues. I hope Dr.
Waite will use the Newsletter as the two-way communications
channel 1t was meant to be.

I enclose an article from the British Computer Society
Bulletin. The article, entitled "Which Language?”, shows that
within the next five years PASCAL could become the language of
choice for university computer sclence programs.

I also enclose an article which addresses a mishmash of
topics. In it are presented some frankly half-baked ideas. I
hope the membership can cook them down (by stepwise refinement).

ncerely yours,

Richard J. Cichelll
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University of lllinois at Urbana-Champaign

COLLEGE OF COMMERCE AND BUSINESS ADMINISTRATION
DEPARTMENT OF BUSINESS ADMINISTRATION - 350 COMMERCE BUILDING {WEST) - URBANA, ILLINOIS 61801 - (217) 333-424}

October 11, 1976

Andy Mickel

University of Minnesota
University Computer Center

227 Experimental Engineering Bldg.
Minneapolis, Minn. 55455

Dear Andy:

I have some further comments on PASCAL, based on my experience as the local
implementor of the Hamburg DEC-10 version. First, on the compiler itself.
My comments, as published in the Newsletter (No.5) were possibly a bit too
harsh. They did not make it clear that my objections were to the interface
between the compiler and the system, not to the reliability of the compiler
or the quality of the code (aside from one bug in parameter passing - my
blanket attack on procedure linkage seems to be more applicable to the older
PASCAL compiler, rather than PASREL, the one we are now using). However the
main thing I have to say is that I am unable to report on the usage of PASCAL.
As far as I know there isn't any, except a few computer operators who use it
to do homework that was supposed to be done on the Computer Science Depart-
ment's PDP-11 PASCAL system. I thought you might find my analysis of this
situation useful.

Our lab is entirely a research organization. Much of our computer programming
is "peculiar" in one way or another, and PASCAL turns out not to be very use-
ful for it. First of all, we are often doing unusual input/output operations:
controlling a robot, or doing random access work. PASCAL can hardly be blamed
for not having the facilities to handle real-time device control. We have
even héd to modify the operating system slightly for that. But it does not
support random access file manipulation, or for that matter any non-buffered
kind of I/0.

Andy Mickel -2- October 11, 1976

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

management.

Finally, we do a good bit of what might be called "system hacking."” This
includes writing system programs such as a mail system, various programs for
displaying information about system status and parameters, for analyzing dumps
of moniter crashes, editors, etc. All of these programs require us to make
many obscure monitor calls and to transform data between the form used in™-
monitor calls and usable external forms. PASCAL provides no facilities for
doing monitor calls (since these are by definition machine - dependent), nor
does it supply the large library of conversion procedures that SAIL, for
example, does (SIXBIT to ASCII, etc.).

More generally, the lack of string processing facilities makes many tasks
rather inconvenient., This really falls into the same category as my complaint
that PASCAL is not LISP, since we are again talking about a lack of run~time
memory, management. String processing appears to require this as much as list
processing. By run~time memory management I mean the ability to do NEW
repeatedly, without eventually running out of space. This seems to require
garbage collection, reference counts, or some such scheme, as well as an
ability to get more memory from the operating system when it is needed. I
realize that this is a controversial issue. If PASCAL is intended solely as
an implementation language, it should not supply a built-in memory-management
scheme since that is one thing that an implementor will want to design for him-
seif. But I believe it is unreasonable to expect applications programmers to
include a garbage collector and/or memory allocator in every program. I find

it hard to believe that any serious use can be made of NEW without some memory
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Andy Mickel -3~ October 11, 1976

management. Indeed the DEC-10 PASCAL compiler uses extensions to PASCAL to
keep its symbol table within bounds. Possibly built-in garbage collection
should be available only when specifically requested. Then implementors who

wish to design their own memory management would be free to do so.

Also, no attempt seems to have been made to facilitaté decoding anything other
than numerical input items. I sat down to write a program that would read a
program name from the terminal and then rum it. I knew that I would have to
do the running by a call to an assembly-language subroutine. But when writing
the filename scanner began to look like writing the syntax analyzer for a
small compiler, I gave up and used SAIL. In fact, this was my last attempt

to use PASCAL. (Filenames on the DEC-10 are not trivial: A full-blown one
might be DSKB:PGM.EXE[5,731,SAIL,SRC]. Almost any part can be left out, and
gets a default value. Also, the bracketed item can come first).

I think the real issue is what kinds of problems PASCAL is intended to attack.
It is unreasonable to expect any general-purpose language to have the peculiar
capabilities of LISP. That one could write a LISP interpreter in PASCAL is
possibly all that should be asked. The inability to handle messy I/0 and
"system hacks" seems more serious, though. If we give up on that it seems to‘
limit PASCAL to compiler writing and a replacemént for FORTRAN. (Its short-
comings as a replacement for COBOL have been noted elsewhere.) The best
language for such things on the DEC-10 is SAIL, a Stanford University
extended ALGOL. It makes no pretense at machine-independence. There is a
syntax for doing monitor calls directly. Any I/0 mode available in the
monitor may be explicitly specified (and is handled automatically, so that
buffered and unbuffered I/0 can be done with the same higher-level language
constructs). A huge }ibrary of special purpose procedures is provided,
including conversion procedures that allow one to make sense of data in

funny monitor formats. If all else fails, one may insert sections of
assembly language in the middle of a SAIL program. Accumulators are freed

for your use, and constructs are defined to let you refer to the address of
array elements, record elements, etc. in higher-level terms. SAIL also has

several data types that depend upon runtime memory-management: e.g., strings,

.lists, and records. (I believe these three classes are geparately garbage

collected.)

¥ Andy?Miégel -4~

»

October 11, 1976

SAIL is certainly not the ideal programming language, especially when judged
by the "structured programming" and machine-independence ideals that guided
the design of PASCAL. But I find it hard to imagine myself adopting a language
for day~to-day use that did not have most of its features: the ability to
use all of the facilities available in the operating system, run-time
memory-management, and a good library of special-purpose procedures. Unless
PASCAL can find a way to incorporate some of this in a reasonably structured
way, I think it will not get beyond introductory computer science courses.
Unfortunately, PL/I comes very close to meeting my goals (especially when
used with 05/360). I fear I may find myself teaching students PL/I when

I had hoped to use PASCAL.

Sincerely yours,

Clarder 2 Rodbreia,

Charles L. Hedrick
Assistant Professor of Business-
Administration .

CLH/jh
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Xerox Corporation

Palo Alto Rescarch Center
3333 Coyote Hill Road
Palo Alto, California 94304
(415) 494-4000

Okt. 15, 1976

Mr. Andrew B. Mickel
Editor, Pascal Newsletter
Computer Center
University of Minnesota
Minneapolis, Minn. 55455

Dear Andy,

Upon reading the last issue of the Pascal Newsletter | was surprised to find that you do
not distinguish between private letters and letters to the Editor. 1 strongly disagree with
your elimination of this distintion, and fear that some of the writers of the published
lettefs may resent your zeal for transparency.

I suggest that letters for publication must explicitly be addressed to the Editor of the
Pascal Newsletter (as shown above), and that no other letters will be published.

Yours sincereiy,
/{./jf//;lcm ASu K

Prof. N. Wirth

L]
@ l S WEST TEXAS STATE UNIVERSITY
SCHOOL OF BUSINESS CANYON, TEXAS 79016

DEPARTMENT OF COMPUTER INFORMATION SYSTEMS

October 21, 1976

Mr. Andy Michel

227 Experimental Eng. Bldg.
University of Minnesota
Minneapolis, MN 55455

Andy:

I have just recently finished reading from cover to cover the
Pascal Newsletter Number 5. You guys deserve a big commenda-
tion from all advocates of progress in programming languages
especially advocates of PASCAL and its future development.
With such a common forum as the Newsletter, perhaps we can
interact in such a way as to encourage if not force, a "stan-
dard" series of improvements to PASCAL.

In one of the letters (T have searched several times for the
specific one} there was mention of an implementation of Brinch
Hansen's concurrent PASCAL. Could you please give me informa-
tion concerning the availability of concurrent PASCAL for the
DEC System - 10. That appears to me to be a desirable way to
go with the operating systems course.

Keep up the good work. I will support you in spirit and con-
tinue to send in my nonetary support for the Newsletter.

Sincerely,

H. P. "Duke" Haiduk
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The University of Tasmania

Postal Address: Box 252C, G.P.O., Hobart, Tasmania, Australia 7001

Telephone: 23 0561. Cables ‘Tasuni’ Telex: 58150 UNTAS

INFORMATION SCIENCE DEPARTMENT.

IN REPLY PLEASE QUOTE:
FILE NO. .

IF TELEPHONING OR CALLING
22nd October, 1976.

ASK FOR

Pascal User's Group,

C/- Andy Mickel,

University Computer Center, 227 Exp. Engr.
University of Minnesota,

MINNEAPOLIS, MN. 55455

Dear Mr. Mickel,

PASCAL NEWSLETTER

Judy Mullins, of the University of Southampton ICL 2900 project, has
| believe been sending you copies of the correspondence we are generating between
.Tasmania and Southampton on the common problems of implementing PASCAL on highly
structured computers (B6700 and I1CL2900) instead of the more usual monolithic
machines. | enclose therefore my reply to the last letter she sent you, in case
you want to include it in the Newsletter. It contains, I think, discussions
of several important issues.

Some time later | must write a view for the Newsletter specifically
on PASCAL development, for it is clearly going off the rails (clear to me anyway).
A great pity, and something should be done to remedy the residual problems in
definition and to encourage greater interchange of programs and program portability.
| shudder at all those PDP11 and IBM 370 implementations!

| enclose also a release on the status of the B6700 PASCAL
compiler, which | ask you to print. It should clarify the situation for any
interested B6700 users on a machine which is noted for the rarity of any new
compilers.

. Yours sincerely,

M D

A.H.J. SALE,
Encls. Professor of Information Science.

anarfisan '\"anr""\‘o o ets]
Departiment of Mainematics Tolox 47661

The University, Eionn:h::ms;ton, SOOENH,

Tel 0703 559122 Ext 2387

The Univerdiiy of Scuthamnion

COMPUTER STUDIES GROUP October 4, 1976.

Dear Professor Sale,

Thank you for your long and most informative letter. It has raised
two, points which are of interest to both our Universities as well as, I believe,
the Pascal commurity in general. These are

What brand of Pascal should be implemented?
and How is it implemented on high-level machines?

we have had long discussions on these questions, both previously, and in the
light of your letter. Here follow our views.

What? We believe, for better or for worse, in Standard Pascal, as laid down
in Jensen and Wirth. The 1900 compiler whichk we are bootstrapping is a full
implementation of the Standard with one exception: the Pascal 1 I/0 routines
are kept (e.g. write (eo2), while not (ch=eo%) do read (ch) etc). Considering
the mess the Zurich compilers got into when Ammann tried to rationlize the
read?n procedure for integers, we consider this a wise choice. However, Jim
Welsh is proposing to support readfn, writefn in tandem with the other set, to
ease portability problems. To be realistic one must accept that there is no
such thing as a fully portable program, but if the changes are few and well
understood then an intelligent programmer will have a small, albeit irritating,
task to bring an alien program up on another machine. The syntactic changes in
your implementation are good ones except for the % comment which reminds me
too much of assembler, and the ELSE case label (more of that anon). But if you
allow all these goodies and students get to know of them, it merely widens the
_communication gap both between the students and the excellent text books that

‘are beginning to appear on Pascal, and the students' programs and other machines.

Burroughs installations have for many years fed the Algol 60 communication gap,
and gaily ignored its consequences. Certainly, B 5700 Xalgol programs are more
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spects than their equivalcnls on conventional
s teen co ? F¥zperience has shewn that

:rd unless it is quite intolerable. Fortran is
i, EASIC (as defined at Dartmouth in 1971) is not.
tii the regult that the Standardiation Committee cannot
ful document new. Pascal must have 3 more promising

readable and bLelter in wany re
machines., Dot L i

just inside thza toier
Extensions bowwed wi
R T

hope to producs a use

leap ferward
programs, 1
is pretty goc Secendly, there are holes that cannot be ignored and two of

the most pressing are file I/0 and diagnostic aids. We are taking the linc that
both of these should encroach as little as possible on the Pascal source. What
additional syu will be needed for files on thea 2970 will only te considered
in ebout Jaruary and I shall keep you informed. If you could send me full
details of yeur I/0 intcrface, it will be around at the vital moment and ve can
see if the 297C version can be made to conferm at all.

ata structurcs and readable self-documenting

future.
Vhat should be done then? Firstly, we believe that Pascal is well within
the tolerable. a sparse language which gives it its main advantage - tight
and fast i n t is well-defined, well-documented and supported by
academic art vy available journals. It also represents a great

d

21

As regards diagrestics, we are lucky here. Glasgew have implemented a
diagnostic package for symbol table dumps, profiles and tracing on the 1900
corpiler and be putting it cnto the 2900 as soon as our compiler is ready.
(They are 2 a 2580 eventually). The system is simple and induces wminimal
overheads at cxecution time. A few parasitic procedures write information to
disc and in the event of a failure, the post mortem program (written in Pascal)
cores in to dicsect the corpse and produce its report. All very clinicall I
enclese a cepy of Glasgow's documentation. In conjunction with David Watt and
Bill Findlay we are going to change the user interface from the horrible
pragnats to wore recognisable directives (proposals attached). Global options
will come before the first Pascal statement (be it CONST, PROGRAM OR PROCEDURE)
e.g.

OPTICN LIST = FALSE;
RETROTRACE = 500;
with suitable defaults, local options come in as comments e.g.
(*$ LISTO¥F, TRACEOFF *)

One further hole is that of separate and mixed language compilation.
There is a sitrong feeling to keep to the Burroughs idea of all input in Source.
Could you send me details of the B6700 INCLUDE options as we shall no doubt have
to write our own software to do this? By the way, what do you think the
meaning and implications of assigning one file to another are? If ome could do
this in a sensible way, then each INCLUDEed file will be activated in the
compiler by & simple input:= newname . The decision for mixed language
programming 1is a sticky one, but necessary because of the tremendous library
resources available in Fortran. Ve hope to be able to provide this and the
INCLUDE opticon. For once, the 2900 design is helpful: the compiler output format
proposed fov Murch 1977 and thereafter, Object Module Format, can be input to
the collector or the loader. -

I hope you don't mind if I send a copy of this letter to Andy Mickel for the
P.U.G. newsletter as I had been meaning to write to him on the same topic.
On the phone zhout distributing newsletters, he reiterated his concern about
the health of rascal and the extent to vwhich it is diversifying. No one is
quite sure whot to do, except worry, but I agree that 2 committee is not the
ansver.

I haven't broached the second question (i.e. How?) but that will have to
weit for anotuer letter. Before I close, two quick comments.

ELSE case label: I had the opportunity to discuss this with Wirth and his
objection is a very valid one i.e. the programmer will put the ELSE there to
catch values vhich he expects, but warts to treat in such-and-such a way. What
will happen is that it will also catch those inevitable values that "can't
possibly occur' and the program will produce wrong results, when it should have
halted in error.

SYNTACTIC SUCAR: Your syatactic options (TO instead of.., OF instead of:)
become almost ju.
Pascal which will convert any B6700 program to the Standard. This will put
some rein on the extent of the changes, and can be given to any serious

programmer who leaves the B6700.

Yours sincerely,

‘/f /
/U(ﬂ,(,,/l‘

Judy Mullins.

Professor A.H,J. Sale,
Information Science Department,
University of Tasmania,

Box 252C, C.P.0O.,

Robart,

TASMANIA,

Australia 7001.

cc. Andy Mickel

Enc. diagnostic system document
OPTION syntax proposal.

JH/bb

stifiable 1if you provide a macro processor, written in Standard
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The University of Tasmania

Postal Address: Box 252C, G.P.O., Hobart, Tasmania, Australia 7001
Telephone: 23 0561. Cables ‘Tasuni’ Telex: 58150 UNTAS

INFORMATION SCIENCE DEPARTMENT.

IN REPLY PLEASE QUQTE:
FILE NO.

IF TELEPHOMING OR CALLING

22nd October, 1976.

ASK FOR .

Miss J. Mullins,

Department of Mathematics,

The University of Southampton,
SOUTHAMPTON, S09 5NH

UNITED KINGDOM.

Dear Miss Mullins,

Thank you for your letter. Let me try to answer your specific
points; some of which | agree with, and some of which horrify me. | have drafted
part of this letter as a person-person communication, and part as open comments
on aspects of the PASCAL development cycle. ’

Standards.

Of course | agree that standard PASCAL must be adhered to, but not to the absolute
exclusion of all deviation. A few features of PASCAL ought not to have been
standardized (incontrovertibly in my opinion), and if absolute adherence is demanded
I fear for the future fate of the language. Consider that programmers do not in
general change languages unless they perceive advantages in several areas. A
delightful language embedded in a lousy implementation, or with poor facilities,

may not displace a poor language which has evolved into a good support situation.
PASCAL vs FORTRAN for example.....

I cannot agree with your comments on the likliness of adherence to standards.
‘Standards are maintained as limits by programmers for reasons which are quite
independent of the tolerability or otherwise of the language. Indeed, | think

that PASCAL is quite as much under pressure from burgeoning differences as was
BASIC, and for very similar reasons. It should not have escaped your notice that
adherence to the limits of the FORTRAN standard is not the common practice of
FORTRAN programmers, not yet of the supplier's compiler-writers. Where it is
adhered to, it arises out of the need to write portable software. This is the

prime determinant of adherence to standards by programmers; a certification process
i's of some effect with compiler-writers.

Frankly, 1 think that insufficient thought has been given to ensuring a healthy
future development of PASCAL, just as insufficient thought was given to the problems
of its portability. The very sparseness of the compilers are an encouragement to
diversity, with all the effects one can witness in the PDP-11 and 1BM4 370
implementations, not the reverse. | have given a lot of thought go the ecology'of
languages, and perhaps | can best give notice of a diatribe on suitable protection
of PASCAL's niche.

Character codes

Ouch! If you are honest about standards you should realize that inventing any new
character set (even if it be ASCI) offset by 64) is Jjust plain stupid. No-one
outside Europe would contemplate it, even if ASCI! and EBCDIC are not all one could
wish. Neither is your alternative, of course. If I were involved in your project
i'd seribble with a huge red pen through that proposal, and tell you
to go and live with the standards. Fortunately, the axiomatic definition of PASCAL
char admits that the alphabetics might not form a compact set (as they do not in
EBCDIC), nor an order between space/digits/lowercase/uppercase. Why is it so
important to you, anyway?

I hope this will make you not quite so pleased about PICS. The set constructs you
quote should be possible given any large enough set implementation, but if one has
to be aware of some structure of the language's character set, | see no reason

why you need to have a new one of your own. Try

CIF CHOIN [MA™ TO Miz', g TO "9, Ma' TO "z''] THEN .....
IF CH O IN [MA' TO "1, byt TO WRM, MU TQ 1Z0'] THEN .....

Frankly, | cannot either see why you think all ASCII's low 64 control codes and
lower-case are so unimportant. Perhaps you are not thinking of an interactive
environment;  just of a number-crunch set of users with batch?

Did you realize too that if PICS is available and the default, you will inevitably
have programmers using CHR and ORD writing programs that are non-portable for
quite mysterious reasons? '

If you can convince me that you can supply a program (written in Pascal of course)
that will accept Pascal program source text written to use PICS, and will produce
equivalent Pascal program source text that uses EBCDIC, | might almost begin to
think the innovation just acceptable!

B6700 % comment

Yet, it is reminescent of assembler isnt it? But not all assembly language
features (nor yet FORTRAN) are bad. Although PASCAL's comment facility is streets
ahead of Algol's, BASIC's or COBOL's, it still has a few defects, such as a
propensity for swallowing text without trace. This is a minor addition (experience
shows that this sort of comment is preferred by programmers than having to close
one off) to keep B6700 compatibility, and to entice B6700 programmers to transfer.
A few lollies help now and then will do wonders.

| have in mind too prime requirements for extensions: an extension should fall

into one of two classes: it can be removed by a simple context-free program to
produce a standard-compatible version, or the facility provided is quite unavailable
in the standard. This falls into the first class.

ELSE in CASE

I have heard the argument you attribute to Wirth before, but | cannot give it
much force. In fact, PASCAL leaves undefined the action of a CASE where the
expression evaluates to a value not matched by a case label. Consider the
situation (I nearly wrote ''case') where

(i)  the value is in-range of the type, but not represented, and

(ii) the value is out-of-range of the type.
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it is arguable that in the first case the effect should be 'do-nothing' on the
analogy of IF-THEN; or it should be a run-time error on special arguments. |
personally incline to the second (as Wirth), but the first is far from indefensible.
Only in the second case should a run-time error always be caused; and this may be

for reasons quite independent of the structure of the CASE, but simply because of the

type involved. There are a few nasty spots with semi-infinite types (integer)...

| remain unrepentant: ELSE in CASE is a feature which mirrors the way programmers
think and offers ways of .epxressing things that are unbearably cumbersome without
it (try a CASE on char in a lexical analyser), though | will concede that some
poor programmers can misuse it. But this is true of other features of PASCAL, for
example in the REPEAT where the relation is expressed as an ''escape' condition
instead of a ‘continue-looping' condition, encouraging widening the liklihood

that infinite loops are created. .

As a further argument | will ask you to put yourself in the position of a compiler-
writer writing a compiler which you know will be used on the other side of the
world from you. You use hundreds of CASEs. All of them should be proof against
flaws and bad input. Your end-users will curse you (and not sotto voce) every

time the compiler crashes because of an out-of-range CASE. Are you then willing to
forego ELSE in favour of laborious and error-prone lists of alternatives not

expected? Robustness is as much a virtue as correct behaviour with expected input....

Mixed-language

You put your finger on a severe and very important spot. See my longer comments.
The B6700 problems revolve around the complex structure of the code-file, and the
complex actions taken by the BINDER to reorganize the outer-block stack for OWN
objects, and the segment dictionary for VALUE objects. Tie this up with stack
cleanup activities, files, and binding external objects (including files) by name
into externally compiled procedures, and checking parameter compatibility at bind-
time, and you may realize that the complexity of a codefile with BINDINFO is an
order of magnitude larger than an executable codefile.

Files

Yuk! | detest your assignment idea of files. See expanded comments. Distinguish
between compile-time actions (an INCLUDE) and run-time actions (an :=); and keep
the := for total change of the entity involved. | suspect in fact that files might
have been better out of the VAR part, and into an environment specification, which
would have been more accurate. Who knows; it's too late?

Diagnostics

No real comment; all seem good ideas, though my Burroughs experience leads me

to suspect that | would spend more time fighting the operating system than anything
else. | have in mind also allowing a facility so that interactive users can

browse through the saved state making enquiries of variables, etc. Dumps of any
sort are sledgehammers, where screwdrivers will often do.

Compiler opticns

Unless you are absolutely stuck on every detail of the CDC PASCAL implementation,
you will not implement compiler options in the same way. The mechanism for specifi-
cation is too terse, unimaginative, and not self-explanatory. Judging from previous
remarks emanating from Southampton, there is probably no fear on that score!

May | suggest that the B6700 style is quite good, whether it begins with a §$ on a
newline, or is enclosed within a PASCAL comment. Look it up in the manuals (Algol
say), but breifly one can SET, RESET or POP an option name, each being regarded as
on a bit-stack (48-bits deep). SET and RESET push the stack down and insert the
new value. Some options can have numeric values, in which case SET/RESET/POP are
not relevant, and a few are special (INCLUDE). User-defined options are also
allowable, allowing the user to set up source text which is parameterizable at
compile-time (as assembly-code programs could often do). We use user-options to
control the insertion of checking-code in the semantic code-generation routines
(compiler debugging) and probably for B6700/87700 minor differences.

Examples which might be self-explanatory (unlike T+, etc.):

SET LIST,TABLE,CODE,LINEINFO,EXTRACHECK
RESET LISTINCL
POPLISTINCL

SET OMIT=EXTRACHECK
ERRORLIMIT=100, HEAP=2000

user-option name, freely chosen

The B6700 native style is

§SET LIST, TABLE,CODE,LINEINFO
while a PASCAL adaption might be

{SET LIST, TABLE, CODE, LINEINFO}

SETS

Why do you not make a first implementation of sets which stores them as a packed
array of bits, and therefore pointed to by a descriptor? Since there are no set-
constants as such (the set-constructor is funny), you can get away with it, and
operations on sets can be done either by in-line code, or by intrinsic procedure
calls. Bit-testing (v in s) can be implemented by using the low 5 bits (=32 bits
of your word) as a bit-within-word index, and the remnant of the set-element as a
word-within-array index. This is how we shall implement any-size sets, though we
move from one-word sets to this. You might choose to implement any-size and
introduce an optimization for small sets later.... It might get you out of that
silly character problem.

BOUNDS CHECKING

The Welsh's technique of compile-time bounds checking was going to be built into
our compiler, but has not been on the first attempt. Primarily this is because
we have been focussing on our main problem: the B6700 and its system, and not

so riuch on nice features of the compiler. | think | have a long list of run-time
and compile-time improvemsnts which we shall consider when the compiler reaches
its second stable point (with a comprehensive file and i/o facility).

Incidentally, | am not at all sure that read(ch) dominates our compiler's speed;
intuitively it seems unlikely given the very efficient lexical analyser. My
estimate at the noment is that the speed is mainly limited by the symbol table,
and by the code genarators.
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B67G0s.

It does not surprize me to hear that VWarwick University do not have compiler
expertise. It is very rare in B6700 installations; no-one writes compilers for
867005, or so it seems to us. All sorts of people fudge the existing ones, but
that is a quite different activity from creating a complete system. Tell me of
your impressions of B6700 expertise available close to you. This is one of tha
reasons we have been accumulating information in this area, so that we can become
experts and hopefully contribute to the future of structured computers.

Arrays, and off-stack storage

| suppose you'd noted that our compiler does not store any multi-word object
on-stack (apart from the double-word items such as double-precision and possibly
complex variables). Instead there is a descriptor (one-word) for each multi-word
object, which describes a linear piece of core containing the object (array of
integer, array of record, array of array, record, record of array, etc.). |If
large enough (say more than 1024 words) the linear store will be segmented into
the B6700 256-word pages.

It is not feasible to store arrays within the stack for two good, though not
absolute, reasons. Firstly the stack address space is limited; for usual nesting
of procedures to 2k to 4k (11 or 12 bits of displacement address), and it is locked
into core (not overlayable). One doesn't want to use it up too fast, though it is
conceivable that records which do not contain arrays as elements could be in the
stack. Secondly, it is presumed that descriptors in the stack refer to off-stack

allocated storage, by the MCP. To be sure the Algol compiler has a curious piece of

code that can allocate an in-stack array (it turns interrupts off and does some
weird things) but | have not yet been able to evoke this action, nor is it
likely to be very nice. You see, our solutions are different from your initial
ones.

Pointers

Since pointers point only to things in the heap, and since the heap descriptor

location is known to the compiler, we store pointers as one-word integers (with
zero used as the nil value at present). Since a single vector on the B6700 is

limited by the software to about 150k words, we could pack it into less (say 20
bits) if we need to. ['l] probably change the nil value to some out-of-bounds
index so that the hardware checks will trap it. '

Speed and Space
It may interest you to see those sample jobs | sent you and note that PASCAL

compiles the twiddly job at about 10% - 20% slower than ALGOL or FORTRAN, but
executes in about ¥ the code space (4k instead of 8k average) and about 70% of

the data space-(5k). - Space is a global property, so the small size is very welcoma.

Speed is a local property of programs, and perhaps some tuning will quite reverse
the situation, though perhaps not by much.

| await your next letter with interest; | too have forwarded a copy to the
Newsletter.
Yours sincerely,

f//ff’gu/ e

A.H.J. SALE,
Professor of Information Science.

Trans Union
Systems Corporation

111 West Jackson Boulevard
Chicago, lllinois 60604
312/431 3330

An Atfitiate of
Trans Union Corporation

October 29, 1976

Mr. Andy Mickel
University Computer Center
227 Exp. Engr.

University of Minnesota
Minneapolis, MN 55455

Dear Mr. Mickel:

Looking over the September issue of the PASCAL news~
letter, I quickly concluded that the Tokyo compiler is the only
one likely to serve our needs. Since we contemplate using
PASCAL in commercial applications we need a reasonably
reliable and efficilent implementation, and the only other one
that meets those criteria is the Manitoba compiler; but it
supports I/0 only on a card reader and a printer, which (for
us) is absurd. But the most recent published information on
the Tokyo compiler is dated from the middle of May. Has
there been any progress since then? We're strongly interested
in getting a copy of it as soon as it is available to run
under IBM's 0S/370 control program.

Very truly yours,

9‘/\; Y:Z}/ﬁ " .fl’,/ v

Jonathan Sachs

[=]
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Timothy M. Donhan’
0505/1630 5. Gth St.
Minneapolis, Md 55454
11-04-75
CUMMENTS ON SEVERAL ITEMS:

Dynamic Array Pamme‘ters'...Jacobi's proposal is very welcome; it will
fill an area in Pascal that many users have perceived as wanting in
comparison to other languages. Further, the structure seems to fit
well into the present Pascal syntax and does not appear too difficult
to implement, .However, one area of the proposal seems debatable to

“me-——the standard functlons 'low' and 'high'., It seems to me that one
of the reasons for the success of Pascal is the close resemblence of
many of it's features to those of other languages such as AL3JL aad
FORTIAN., This makes the task of programmers who already know those
languages and are attempting to learn Pascal much easier. I strongly
agree with C, A. K. lioare (in his article "Hints for Programming
Language Design") that a main task for the language designer is con-

sistency and consolidation--both within the language, and, if possi-

ble, with other languages. For this rcason I would supggest that these

\sundard‘.fumtiqns be ziven the names 'lowbound' and *highbound’
instead of '1o;z' and 'high', This would be more consistent with the
names used for the similar functions in ALGUL and PL/I. I do not
think that the minor disadvantage of slightlly longer names is sig-~
nificant; especially in consideration of the way in which the names
*lowbound’~add *highbound' more clearly express the meaning of these
standard functions. '

Standardization,..It is becoming clear that Pascal is in need of an

"official" standard, formally published by some group suweh as ANSI.

The language is presently plagued by a host of inconsistent and con-

tradictory additions, extensions, and modifications, If this trend

is «llowed to conlinue, ivscal will soon becowe no more portitile than
BASIC. There werc teversl commenls on this in iiewsletter 5. 1
would like to adi my voive to those who seem to be calling for a
Pascal Standards Jommittee to define a formal "‘st:mdard". 1"«
somewhat nervous about a committee--’especiallyt!;\z tendancy they

seem to have to coumpromise rather than choose the best; but I don't
know of any other acceptable way to go. Hopefully ths comaittes structure
will be similar to that of SIMULA, where the committee menmbers are
themselves implementors (thus insuring that the implementations are
standard and the stardards are imp].e&_xentable); and that there will be
a lot of coummurnication between the committee and the users. 1 would
be very willing to assist such a committee in any way that I could,
and I hope that something is organized soon, before fuascal beconss
more a collection of similar dialects than a sirsle standard, portable

language.

Implementations,...Does anyone have any information on a Fascel compilur

for the IHi System 37 (If there are none availcble, this would secm
to be a zood projcet for some computer science student, since this
machine is widely distributed.) Also, does anyone know of a

compiler for the Control Jata 3200%
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IMPLEMENTATION NOTES

The IMPLEMENTATION NOTES section of the newsle*ter is organized as follows:

1) A check!lis* to consider when sending us information about distributed
versions of S*tandard Pascal.

2

Pascal-P, a "portable" compiler of Pascal for a hypothetical "stack
machine". 1+ comes on tape as a kit and may be used to bootstrap
compilers onto real computer systems.

3

Other portable compiters: Pascal Trunk compiler, Pascal-J, Pascal-S,
and Concurrent Pascal.

4

-

Implementation independant software writing tools.

5

Compilers and software writing tools for specific computers sorted by
computer system.

Our policy is *o print only new information. 1f you do not find what you are

looking for in Newsletter #6, check #5.

~As Newsletter #6 goes to press, we still do not have enough implementation
and distribution information. However, thanks to Timothy Bonham, we sent
requests for information to over 80 known implementors late in October. The
responses we have received since then have been very gratifying. We thank all
of you who have taken the time to respond, the replies have been a big boost for
this section of the newsletter.

Again we must stress that we need more information. The PUG Newsletter is
the focal point for communications dealing with Pascal; implementors and
distributors must keep us informed. We encourage users to share their
experiences by sending qualitative and quantitative descriptions of particular
implentations. Please realize that individual requests for information are a
great drain on our resources.

Those sending information are encouraged to consider the checklist, and if
possible, to supply a short order form (both "camera ready"). To further the
spread of Pascal, and avoid duplication of effort, this section should be kept

complete and up to date. -John.

(SOURCE INFORMATION, PROPOSALS FOR EXTENSIONS TC STANDARD PASCAL,
BUG REPORTS, PROGRAM WRITING TOOLS, ETC.)

CHECKLIST - CHECKLIST - CHECKLiST = CHECKLIST - CHECKLIST - CHECKLIST

N

W
.

S

vl

Names, addresses, and phone numbers of implementors and
distributors.

Machine(s) (manufacturer, model/series).
Operating system(s), minimal hardware configuration, etc.
Method of distribution (cost, magnetic tape formats, etc.).

Documentation available (machine retrievable, in form of a
supplement to the book Pascal User Manua! and Report).

Maintenance policy (for how long, future development plans,
accept bug reports).

Fully implements Standard Pascal? (why not?, what's
different?)

Compiler or interpreter? (written in what language, length in
source |ines, compiler or interpreter size in words or bytes,
compilation speed in characters per second,
compilation/execution speed compared to other language
processors (e.g. FORTRAN))

Reliability of compiler or interpreter (poor, moderate, good,
excellent).

Method of development (from Pascal-P, hand coded from
scratch, bootstrapped, cross-compiled, etc.; effort to
implement in man months, experience of implementors).

¢

CHECKLIST = CHECKLIST = CHECKLIST = CHECKLIST - CHECKLIST = CHECKLIST
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PASCAL-P

It seems that Pascal-P has been stabilized/frozen. in a letter of
14 Sep 76 to George Richmond, Niklaus Wirth stated: "As for Pascal-P, where
" we have done a major revision this pas+ spring, | cling to the hope that we
can leave it at that, merely continuing the handling of new orders."

To order Pascal-P, use the updated form on the following pages (* we
apologize for the disjointness of the two parts of the form *). See
Newsletter #5 for more complete information on Pascal-P, in particular for
explanations of the installation parameters and magnetic tape format.

If you are in Europe, Asia, or Africa, order from:

Ch. Jacobi Prices are printed on the order form,
Institut fur Informatik and include the cost of a mini=-tape.
E.T.H.=Zentrum

CH-8092 Zurich
Switzeriand
(phone: 01/32 62 11)

If you are in North or South America, order from:

George H. Richmond $50 for P3 and P4 tape and document.
Computing Center: 3645 Marine St. add $10 if Colorado supplies the tape.
University of Cotorado add $30 if the version is to be pre-
Boulder, CO 80309 configured to your machine
U.S.A. (necessary if you do not have
(phone: (303) 492-8131) access to a working compiler).

add $10 for a nine~track tape.
add postage if not pre-paid (if you wish
to be billed).

(¥ price information for options B
and C is unavailable. ¥)

If you are in Australia, New Zealand, or Oceania (*Antarctica too?¥*):

Carrol! Morgan $A30 for P3 and P4 tape (option A).
Basser Department of Computer Science

University of Sydney (¥ price information for options B
Sydney, N.S.W. 2006 and C is unavailable. ¥)
Australia

IMPLEMENTATION NOTES

Order form for tne revised Pascal P systenm.

Please provide us with your revised Pascal P system according to
the specifications on the this fora.

Address for delivery of the system

The characteristics of our installation are

Hachine type

Operaﬁing system

Installation parameters (to be filled for case 'A' below)

intsize intal
realsize realal
charsize charal
boolsize boolal
ptrsize ptral

' setsize. setal
stackelsize - stackal
strglgth
intbits
sethizh setlow
crcémaxchar ordminchar

(SOURCE INFORMATION, PROPOSALS FOR EXTEHSIONS TO STANDARD PASCAL,
BUG REPORTS, PROGRAM WRITING TOOLS, ETC.)
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Ve order

[

- Pascal P4 compiler (in Pasczl).

- Pascal P4 compiler (in P4 code).

- An assembler interpreter of P4 code (in Pascal, for
documentation purposes, 21l alignment and size
constants set to 1).

- Pascal P compiler implementation notes with update
list.

- Pascal P3 compiler (in Pascal).

With line numbers, to indicate where it differs
from Pascal P2. (All installation parameters set
to a standard value.)

Charge SFr 160.-

(For users who have access to a CDC 6000 computer and

want to experiment with the compiler)

- Pascal PU compiler with some changes, so that it is
accepted by the Pascal 6000 compiler (in Pascal). (All
installation parameters set to a standard value.)

- An asseambler interpreter (in Pascal, as in package
TA').

- Pascal P compiler implementation notes with update
list.

Charge SFr 80.-

- Update list to 'PASCAL-P compiler implementation notes'.
Charge Sfr 5.-

Date : Signature

umE: UNIVERSITY OF WISCONSIN - EAU CLAIRE - EAU CLAIRE WISCONSIN 54701

DEPARTMENT OF COMPUTER SCIENCE

25 August 1976

PASCAL-P Progress Report

Our interpretive PASCAL-P system has been running since
November 1975. This summer the portable compiler was
rewritten in Burroughs B5700 compatible ALGOL. This new
version of the compiler generates P-code which is sub-
sequently '"'executed" by our P-code assembler/interpreter.
Compile times have improved by a factor of 16 as com-
pared to the interpretive system. I expect a further
improvement of two to four will be achieved by rewrit-
ing the procedures INSYMBOL and NEXTCH.

Using the (slightly modified) PASCAL source code supplied
with the PASCAL-P implementation kit, this new compiler
has successfully compiled both the PASCAL-P compiler and
the P-code assembler/interpreter. The source code for
the PASCAL-P compiler contains several records (lines in
PASCAL terminology) longer than 80 characters. These

had to be rewritten/shortened to make them acceptable

to our new compiler. (We expect input to come from cards
or a teletype.) Also, one or two long string constants
had to be broken in two to satisfy the STRGLGTH restric-
tion of our system.

The source code for the P-code assembler/interpreter was
a bit more troublesome since it is written in standard
PASCAL rather than PASCAL-P. The problem areas were:

too many long constants in procedure INIT; the standard
types TEXT and ALFA; the standard procedures RESET,
REWRITE, and PACK; an argument of type BOOLEAN in a
WRITE invokation; an octal (that's right, folks!) format
specification in a WRITE invokation; an actual parameter
that was a string constant passed to a procedure expect-
ing a PACKED array of type CHAR; "the attempt to refer-
ence the procedure PUSH in procedure EX3 (PUSH is local
to procedure EX0); string constants too long for our
system; standard I/0 procedures without file parameters;
semicolons preceding the final END in case statements
(surprise!); and a function (BASE) of type subrange.

The University of Wisconsin-Eau Claire is an Equal Opportunity employer and actively seeks applications from afl.qualified
persons, whatever their sex, race, color, religion, national origin, or age.
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umEE UNIVERSITY OF WISCONSIN - EAU CLAIRE / EAU CLAIRE WISCONSIN 54701

DEPARTMENT OF COMPUTER SCIENCE

PASCAL-P Progress Report Page 2

Having completed the rewrite of the compiler, the next
step was obvious -- modify it!

The error codes emitted by our new compiler are different
from those emitted by the Zurich compiler. The compiler
tests for over 250 different syntax errors and each of
these errors is now associated with a unique error code.
This allows the corresponding error messages to be more
explicit and, hence, useful to the novice users of our
system.

We have added another (extremely useful) type of comment
to our PASCAL system. A percent sign (%) is used to
signal the compiler that the rest of the current source
image is to be ignored (our system respects card bound-
aries in this case). This allows the programmer to place
short documenting comments after the percent sign. This
type of comment is very useful. It is much less error
prone than the multi-character comment delimiters in
PASCAL and PL/I. It speeds up compilation by reducing
the number of characters the compiler must "look at."

It encourages proper documentation by placing the com-
ment alongside the code. (Assembly language programmers
have been doing this for years with satisfying results.)
If portability is a concern, a very simple editing pro-
gram addition will remove the non-standard comments at
the same time the character set conversion is being done.
Assertion: this type of comment should be a part of all
future high-level programming languages.

A future report will outline some of the ways in which
our PASCAL system is being used in support of our Com-
puter Science program here at the University of Wis-
_consin - Eau Claire.

Dr. Bruce A. Pumplin

The University of Wisconsin-Eau Claire is an Equal Opportunity employer and actively seeks applications from all qualtified
persons, whatever their sex, race, color, retigion, national origin, or age.

PASCAL Trunk COMPILER (no new information, see Newsletter #5)

PASCAL-J (no new information, see Newsletter #5)

PASCAL-S (no new information, see Newsletter #5)

ConcurreNT PASCAL
‘ August 1976

Termination of the Concurrent Pascal Distribution

The distribution of the reports and system tapes of Concurrent
Pascal and Solo was terminated in August when I left Caltech

to join the University of Southern California. Papers describ-
ing the language and the operating system have been published

in the IEEE Transactions on Software Engineering (June 1975)

and in Software - Practice & Experience (April-June 1976). The
tapes are now so wide-spreaé that they can be obtained elsewhere.

Several groups are currently moving the system to other computers.

I will be using Concurrent Pascal at USC, but will not continue

the distribution of the present system,

I would appreciate it very much if you would keep me informed

about your experience in implementing and using Concurrent Pascal.

Yours sincerely,

Per Brinch Hansen

Computer Science Department
Upiversity of Southern California
Los Angeles, California 90007
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vrofessor Per Brinch Hansen £4
Corputer Science Department ] .
Uni@crsitv of Southern California

Los Angeles, California 200C7
CONCURRENT PASCAL DISTRIBUTION LIST

RREL

Since October 1975 revorts and system taves

have heen distributed to 252 institutions:

86 companies

119 universities

31 research laboratories
16 others

AEG - Telefunken
Amdahl Corporation )
Analog Technology Corporation
Basic Timesharing Inc.

Bell Telephone Laboratories
Boeing Aerospace Corporation
Bolt, Beranek & Newman
Burroughs Corporation

Comptek Research Inc.

Computer Automation

Computer Consoles Inc. .
Computer Sciences Corpora?lon
Combuter Systems International
Data General Corporation .
Digital Equipment Corporation
E. I. duPont de Nemours .
Electromagnetic Systems Laboratories
First Data Corporation

Fisher Controls Company

John Fluke Manufacturing Company
Foxboro Company

General Automation Inc.
General Electric Company
General Radio Company .
General Research Corporation
GRI Computer Corporation

GTE Laboratories .
Hewlett Packard Corporation.
Hitachi Research Laboratory
Honeywell Inc.

Inco Inc. )

1ncoterm Corporation

Tt noration

Interdata Inc.

Intermetrics Inc. .
International Business Machines
Arthur D. Little Inc.
Logisticon Inc.

Manufacturing Data Systems
Media Reactions Inc.
Meotrology Engineering Center
Mills International

Mitre Corporation

lobydata

National Cash Register
Muclear Data Inc.

Republic Flectronics

Rockwell International

Sanders Associates

Scoftech Inc.

Sperry Univac

Squikb & Sons

System Development Corporation
Techhology Marketing Inc.
Tektronix Inc.

Texas Instruments Inc.

TRW Systems Group

Varatek Computer Systems Inc.
Varian Associates

Wang Laboratories

Westinghouse Electric Corporation
Xerox Research Center

Bell Northern Research (Canada)
C.C.E.T.T. (France)

Databank Systems (New Zealand)
Dynalogic Corporation (Canada)
EDB-Sentret (Norway)

Edfor Information Consultants (Canada)
Electronics Corporation of India ’
L.M. Ericsson (Sweden)

Finning Tractor & Equipment (Canada)
Ikaslan S.A. (Spain)

IMAG (France)

Logica Ltd. (England)

C. Olivetti (Italy)

Philips CTI (France)

Philips (Germany)

Regnecentralen (Denmark)

Reuters Ltd. (England)

Christian Rovsing (Denmark)

Siemens AG (Germany)

Softlab (Germany)

Software Sciences Ltd. (England)
Systems Designers Ltd. (England)
Telesincro (Spain)

Brandeis University

California Polytechnic State University
California State University, Northridge
Carnegie-Mellon University

Tnse Western Reserve University
Clarkson College

Cornell University

Duke University Medical Center

Georgia Institute of Technology

Harvard University

Johns Hopkins University

Kansas State University

Massachusetts Institute of Technology
Michigan State University

Naval Postgraduate School, Monterey

New York University

" Princeton University

Purdue Universitv

Oral Roberts University

Sangamon State University

Stanford University

Syracuse University

The College of Wooster, Ohio
University of Arizona

University of California, Berkeley
University of California, Irvine
University of California, San Diego
University of Colorado

University of Delaware

University of Florida

University of Iowa

University of Maryland

University of Michigan

University of Minnesota

University of North Carolina, Chapel Hill
University of Texas, Austin
University of Utah

University of Washington
University of Wisconsin

University of Wyoming

Washington State University
Washington University, Missouri
West Coast University

Western Washington State College
West Virginia University

Australian National University

Bezalel Academy (Israel)

Carleton University (Canada)

Chalmers Technological University (Sweden)
Concordia University (Canada)

Durham University (England)

Ecole Polytechnique Federale (Switzerland)
Eidg. Technische Hochschule (Switzerland)
Fachhochschule Reutlingen(Germany)

Simon Fraser University (Canada)

Imperial College (England)

Instituto Politecnico Nacional (Mexico)
Katholieke Universiteit Leuven (Belgium)
Keio University (Japan)

Johannes Kepler Universitat (Austria)
Kyoto University (Japan)

McGill University (Canada)
Monash.University (Australia)
Neu-Technikum Buchs (Switzerland)
Politecnico di Milano (Italy)

Queen's University (Canada)

Queen's University (Northern Ireland)
Royal Institute of Technology (Sweden)
Seikei Universityv (Japan)

Technical University of Delft (The Netherlands)
Technical University of Denmark

Technical University of Eindhoven (The Netherlands)
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Technische Hogeschool Twente (The Netherlands)

Technischen Hochschule Munchen (Germany) Michael Reese Hospital, Illinois

Technische Universitat Berlin (Germany) Southwest Regional Laboratorv

Technische Universitat Wien (Austria) Stanford A;tlflclal Intelligence Laboratory

Trinity College (Ireland) Stanford Linear Accele;ator Center

Universidad Politecnica (Spain) Stanford Research Institute

Universidad Simon Bolivar (Venezuela) University Hospitals, Cleveland, Ohio

Universite Catholique de Louvain (Belgium) U.S. Army, Fort Meade, Maryland o

Universite de Montreal (Canada) U.S. Army Research Laboratory, Illinois

Univeérsite Paris , USC Information Sciences Institute

University of Aarhus (Denmark) . . L

University of Adelaide (South Australia) Australian Atomic Energy Commission

University of Alberta (Canada) Central Institute for Industrial Research (Norway)

University of Amsterdam (The Netherlands) CERN (Switzerland) .

University of Bonn (Germany) Com@onwgélth Scientific and.Industrxal Research Organ (Australia)
University of Bradford (England) Kon%nklljke/spell Laboratorium (The Netherlands)

University of British Columbia (Canada) National Physical Laboratory (England)

University of Brussels (Belgium) Norweglap Dgfense Resgarch Establishment

University of Cape Town (South Africa) OQSterIElChlSchg Studlenggsells?haft fuer Atomenergie (Austria)
University of Copenhagen Max Planck Institut fur Biochemie (Germany)

University of Dortmund (Germany) ‘ Royal Radar Establishment (England)

University of Edinburgh (United Kingdom)
University of Glasgow

University of Hamburg (Germany)
University of Karlsruhe (Germany)
University of Kaiserslautern (Germany)
University of Kiel (Germany)

University of Manitoba (Canada)
University of Newcastle upon Tyne (England)
University of New South Wales (Australia)
University of Oslo (Norway)

University of Saskatchewan (Canada)
University of St. Andrews (Scotland)
University of Stuttgart (Germany) .
University of Sydney (Australia)
University of Tampere (Finland)
University of Tasmania -(Australia)
University of Tokyo (Japan)

University of Toronto (Canada)

University of Tromso (Norway)

University of Trondheim (Norway)
University of Warwick (England)
University of Waterloo (Canada)

U.S.S.R. Academy of Sciences

Vrije Universiteit (The Netherlands)

Electromagnetic Systems Laboratories, Sunnyvale, California
Jet Propulsion Laboratory

Los Alamos Scientific Laboratory

M.I.T. Lincoln Laboratory

Naval Electronics Laboratory, California

Naval Research Laboratory, Maryland

Naval Undersea Center, California

Naval Underwater Systems Center, Connecticut

New Mexico Institute of Mining & Technology .
Oregon Museum of Science and Industry

Pacific Marine Environmental Laboratory, Washington
Research Triangle Institute, North Carolina
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PASCAL NEWSLETTER #6 NOVEMBER, 1976 o PAGE 70

AN AUTOMATIC FORMATTING PROGRAM FOR PASCAL (* received 10 Oct 76 *)
Jon Hueras and Henry4Ledgard
Dept. of Computer and Information Science
Univ. of Mass. / Amherst, Ma. 01002
Imposing formatting restrictions necessarily imposes a burden on a
programmer, particularly on a student programmer, since he must keypunch or type
in the entire program himself. It is therefore useful to have a facility for
taking arbitrarily formatted source code and automatically prettyprinting it.
However, the design of any such prettyprinter must deal with several serious

issues.

Typically, automatic prettyprinters take a heavy hand in formatting a
program, right down to every last semicolon. Such a scheme either formats
everything in a rigid fashion, which is bound to be displeasing, or else it
providés the programmer with a voluminous set of "options". . Furthefmore, such
a scheme must do a full syntax analysis on the program, which means that it
falls prey to the bane of all compilers: error recovery. Thus, before a program
may be prettyprinted, it must be completely written and debugged., If the
programmer wishes to prettyprint a program still under development, he is out
of luck, or else he must do it by hand, in which case he has no need for an

automatic prettyprinter when he is done.

We believe that it is not necessary to impose more than a minimum set of
restrictions, and that any prettyprinter should yield to the programmer's
discretion beyond this minimum. o matter how many options a prettyprinter has,
it cannot possibly have one to please everyone in every possible case, We
further believe that a prettyprinter should not commit itself to a full syntax
analysis. It should only do prettyprinting on a local basis, dealing with

individual constructs rather than entire programs.

In order to demonstrate these assertions, we have designed and implemented,
in PASCAL, just such a prettyprinter. It is intended mostly as an editing aid,

and thus does not include most of the "kitchen sink" facilities used by other

prettyprinters. It simply rearranges the spacing and indentation of certain
constructs in order to make the logical structure of a program more visualfy
apparent. Furthermore, the prettyprinter forces only a minimum amount of
spacing and indentation where needed. Any-extra spaces or blank lines found in
the program beyond the minimum required are left there. This leaves the

programmer a good deal of flexibility to use as he sees fit.

The prettyprinter that we have impleménted is written entirely in standard
PASCAL (according to the Revised Report in Jensen and Wirth), and should compile
and run using any PASCAL compiler that supports this standard. We have compiled
it using the PASCAL 6000-3.4 compiler from Zuricﬁ, and run it in 11K (octal) of
core on our CDC CYBER 74. The program, as written, is highly modularized and

table-driven, and is therefore extremely easy to modify and upgrade.

SoFTWARE WRITING TooLsS

A copy of the program, with documentation, is available from H. F. Ledgard:

$7 for a sta®dard 7-track tape or cards, or $2 with a user-supplied tape.



AMDAHL 470 (see IBM 360/370 series)

BURROUGHS B-1700

TELEPHONE: 692 1122

(ii) implementation of a Pascal compiler
to compile down to the SDL S-machine as

TYISVYd

BASSER DEPARTMENT OF COMPUTER SCIENCE

School of Physics (Building A28),
University of Sydney, N.S.W. 2006

3rd November,- 1976

Timothy Bonham,

Pascal Implementations,
University Computer Centre,

227 Experimental Eng. Building,
University of Minnesota,
MINNEAPOLIS. MN 55455

U.S.A.

Hello,

This letter is in response to your inquiry re our
B1726 Pascal implementation. Unfortunately this project
was abandoned over a year ago because of lack of time, and
the (then) continuing lack of suitable documentation from
Burroughs.

However, I can give you details of other B1726 Pascal
implementations. These are:

(1) Pascal implemented by Elliott Organick's group
at the University of Utah. This compiler (and
interpreter) is based substantially on Brinch
Hansen's Solo Sequential Pascal compiler (i.e.,
it compiles in 7% passes) and we have a copy of
it. We haven't had much experience with it yet,
but from what we have seen so far we're not very
impressed. The compiler appears to be somewhat
glitchy' and unfortunately does not adhere to the
conventions observed by Burroughs-supplied
compilers.

(2) At the European B1700 University Users Meeting on
July 15-16, 1976, the following projects were
mentioned:

(a) University of Zurich (which is not ETH,
incidentally) are working on

(i) implementation of a P-code interpreter
for Pascal. .

defined by Burroughs.

The contacts are Mr. P. Schultess for (ii)
and Mr. K. Hauserman for (i).

(b) P. Albrich of the University of Karlsruhe
(Germany) is implementing Concurrent Pascal.
Nothing was mentioned about (Sequential)
Pascal.

(c) M. Ellison of the University of Newcastle-upon-

Tyne is implementing "another Pascal Machine

architecture". He reports that an interpreter

for this system's machine code has been de-
bugged and that it is to be benchmarked with
"Zurich's Pascal-P version 1.0".

There is to be another European user's meeting at
Karlsruhe in February 1977. Our own contact for all the
European information is through the University of Newcastle-
upon-Tyne.

I hope the above information will enable you to obtain
the material required for the Newsletter.

Yours sincerely,

ntonJ G _ber

BURROUGHS B-4700

Villiam C. Price of Burroughs Corporation, 460 Sierra Madre Villa Ave.,
Pasadena, CA 91109, has informed us that he and Robert M. Lansford also of
Burroughs, 3620 Greenhill Road, Pasadena, CA 91107, are preparing a

description of their B4700 Pascal implementation. We will print this
in Newsletter #7.

BURROUGHS B-5700  (implementations exist)
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BURRQUGHS B-6709/B-7790

STATHS GOPRT s BUMOLERS 36700/57700 PASCAL CNHPTLER

produce execukable programs on the Burroughs 86700/87700 computer systems.

The compiler is currently (1976 October) cperational but with only a

simple i/o system (default file declarations and PASCAL 1 i/o statements).
Current work concentrates on implementing general file and file attribute

declarations, and on extending i/o statements to a usefully sized set.

Our current policy is not to release the compiler until it reaches this

next stable state as otherwise copies of the simplified version will
proliferate. We would welcome any expressicns of interest from B6700
users in the compiler, and will add addresses to our list of interested
people, as this will determine the level of support that will be necessary
to maintain the fimal system. The anticipated release date is December
1976.

Compiler information

The Burroughs PASCAL compiler is a true compiler for the B6700: it generates
a code-file which can be executed by the system. The code-file contains

no BINDINFO and cannot be bound to any other language at present (as is the
case with BASIC). The execution speed and compilation speed of PASCAL

are comparable to the Algol compiler, though much less code and data space

is needed for compilation.

The compiler is based on PASCAL-P, but is written in Burroughs Algel. It
maintains standard treatment of PASCAL features with the addition of
B6700-compatible compiler-options and other features. The aim is to
produce a compiler which will comply with the B6700 conventions as
embodied in the Algol/FORTRAN/COBOL/etc caompilers for that system, and
for which transferable skills from other Burroughs subsystems can be
retained.

Arthur Sale

Professor of Information Science

University of Tasmania

Box 252C G.P.O.

Hobart, Tasmania 7001

The University of Tasmania

Postal Address: Box 252C, G.P.O., Hobart, Tasmania, Australia 7001 .
Telephone: 230561, Cables ‘Tasuni’ Telex: 58150 UNTAS

IN REPLY PLEASE QUOTE:

FILE NO.

Depantment of Information Science

IF TELEPHONING OR CALLING

ASK FOR

Pascal

8 November, 1976.

Implementations,

University Computer Center,

227 Experimental Engineering Building,
University of Minnesota,

MINNEAPOLIS,  MN 55455

USA.

Dear Timothy Bonham,

Burroughs B6700 PASCAL Implementation

Names, etc. of implementors

Professor A.H.J. Sale (Phone Tasmania (STD 002) 23-0561 Ext. 435)
Dept. of Information Science

University of Tasmania

Box 252C G.P.O.

Hobart, Tasmania 7001.

Machine tested on

Burroughs Model 11l B6700 processor, with vector mode hardware, 196k words
of main store, disk, 4 pack drives, etc. Machine operates in university
environment with heavy interactive use.

Operating System, etc.

Burroughs MCP Version 11.8 operating system with (few) minor local
modifications for accounting, etc. Minimal system to operate: not known,
but unlikely to be any B6700 that small -(store demands are low, little
else is critical).

Method of distribution

Not officially released (December?), nor cost determined. Format will be
via magnetic tape (both 7-track and 9-track drives available).

Documentation available

Under development. Will be in form of user manual as well as supplement
to Pascal User Manual and Report.

Maintenance policy

To be maintained for teaching use within University as well as larger

aims. Reported bugs should be fixed as soon as possible, with notification
to users. Duration of support not yet determined; several developments
are also pending.

Standard-compatibility

Does implement PASCAL in Report with following exceptions where noted
with reasons:

1¥a3Svd
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program heading: reserved word program is synonymous with procedure;
no parameters (files) are permitted after the program heading.
Reason: CDC anachronism of no utility in our installation, and
likely to be confusing.

set constructor of form A..B not implemented. Reason: future plan.

FORTRAN control character on print line not implemented. Reason:
a ridiculous feature to standardize.
Full Pascal 1/0 not implemented. Reason: future plans, present

scheme is PASCAL-1-like.

Extensions

Various reserved words, character set transliterations.

Burroughs comment facility

ELSE in CASE

File attributes in declarations

Format declarations

Extensive Burroughs-compatible compiler options (Pascal option mode
not implemented).

8. Compiler or interpreter, etc.

Compiler:
generates B6700 code-files which are directly executed by the B6700
with MCP. There is as yet no BINDINFO in the codefile so that
it is not possible to link Pascal to modules compiled by other
systems.
written in B6700 Algol entirely.

Characteristics:

compiles about 20% slower than FORTRAN or ALGOL, but in about 2/3 of
their space (for test programs about 4-5k words on average
instead of 6-10k). Elapsed compilation times similar, though
PASCAL slower. Speed should be improved by eventual tuping.

executes at same speed as FORTRAN and ALGOL (code is very similar and
optimal) and takes generally longer elapsed residence time
primarily due to MCP intervention to create new segments for
record structures (not present in FORTRAN/ALGOL). Elapsed
residence times about 20% greater than equivalent ALGOL.

one-pass system: code generated is very close to optimal for B6700
unless checking requirements of Pascal intervene to inhibit this.

options include listing of object code in symbolic and/or absolute
form, editing of input, etc.

9. Reliability
Excellent. Only one system crash during testing attributed to Pascal
(in run #2), and a total of two serious buys uncover=d during extensive
testing. On a machine with minimal protection against aberrant compilers
as is the B6700, a high level of confidence is essential. The compiler
code-generator section incorporates many reasonableness checks on the code to
trap some flaws before they get executed and to aid in tracing errors.

10. Method of development

Hand-coded using Pascal-P as a guide/model. A1l other paths offered

much greater difficulty on B6700 due to special nature of machine/system.

Man-month details not kept, and project proceeds in fits and starts as

teaching intervenes. Project has thus far been limited to two people:
Prof. A.H.J. Sale and R.A. Freak (support Programmer).

| trust the above comments meet your need. | enclose a copy of a brief
technical report on some thoughts on Pascal implementation around August of this

year. | am, and intend to remain, a member of P.U.G. l gz / &guey/)

Yours sincerely, A.H.J. SALE ... PROF. OF INFORMATION SCIENCE.

UNIVERSITAT KARLSRUHE 75 KARLSRUHE l.den 1. Okt. 1976
INSTITUT FUR INFORMATIK T ZIRKEL 2

5 POSTHACH 6380
Dipl.-Inform. Uwe Kastens

TELLFON 107.‘“&3&7 2

Pascal User's Group

c/o Andy Mickel

University Computer Center:227 ExpEngr
University of Minnesota

Minneapolis, MN55455

UsaAa

Dear Mr. Mickel,

Until now we have an interpreting PASCAL-System running on the
B5700. We got the "PASCAL-Implementation-xXit" with the P2-Compiler
(as described in Nori, e.a., "The PASCAL P-Compiler Implementation
Notes", ETH Zlrich) and translated the assembler/interpreter for
the hypothetical stack computer from PASCAL to Burroughs Extended
Algol. So we can compile PASCAL-programs by interpreting the
PASCAL-Compiler and execute the generated Code for the stack
computer by interpreting it. This technique is very time- and
space- consuming: The PASCAL-Compiler needs about 30 min B6700
processor time to compile itself.

We didn't complete the whole bootstrap yet, because of several
problems concerning the generation of B6700 machine code in

general.

Sincerely

S e e J

B
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UNIVERSITAT KARLSRUHE . 7S KARLSRUHE Lo 5.11.1976
INSTITUT FUR INFORMATIK ZIRKEL 2
POSTEACH 6380

3495

L TELEFON (072
Dipl. Inform. U. Kastens BLEFON 0720 00

University of Minnesota
University Computer Center

&« 227 Experimental Engineering Building

Minneapolis, Minnesota 55455
c¢/o Mr. Tim Bonham
U.S.A.

Dear Mister Bonham,

. According to your letter dated October 25, 1976,
q1rected to Prof. Dr. G. Goos, I will.give you some
information about the state of our PASCAL-activities.

We have an interpretive PASCAL-System running on
the B 6700. It is based on the PASCAL-P2 compiler and
the assembler/interpreter from Ziirich. We translated the
,Jatter one to a Burroughs Extended Algol-Program. This
interpretive version is naturally very time and space
consuming. (The compiler compiles itself in about 30
minutes CPU-time.) The system is available on magnetic
tape for a nominal charge of 8 20.00 when tape is supp-
lied, § 30.00 otherwise. We have a short note for users
of the svstem (in German only).

Another project on the B 6700 is based on an early
version of the PASCAL-JANUS-Compiler (from Boulder, Colo-
»ado). PASCAL is translated via JANUS, STAGE II and an
assembler to B 6700 machinecode. We didn't test the
system enough to say how reliable it is.

Both projects were not further developed nor main-
tained because of a lack of manpower at our institute
and deminished computing capacity on the B 6700.

Sincerely,

/?;5244:93‘,/}?§; -3

(U. Kastens)

Ka/Wh.

El} 10070, Ir1s 50, Iris 80

O0livier Lecarme of the Universite de Nice, Laboratoire D'Informatique,
Parc Valrose, 06034 Nice Cedex, France, has helped to clear up our
confusion about the CII machines. In a letter of 16 Sep 76, he wrote:

"Altnough CII1 10070 is a nickname for Xerox Sigma 7, the CII Iris 80
is another machine, more precisely an extension of the first one. Moreover,
the CII operating system is different from Xerox and transporting a Pascal
compiler from a Xerox Sigma 7 to a CII Iris 80 probably would not be a
trivial job. A Pascal compiler for both CII machines has been written by
Messrs. Thibault and Mancel of IRIA (Research institute in Informatics and
Automatics, a French government agency), by bootstrapping the first CDC 6000
compiler. It has now been upgraded to accept Standard Pascal and to allow
separate compilations, and it is officially distributed by IRIA, a case
which seems unique. Its overall performance seems to be quite good, and
it is used in French universities which have one of these machines.

"The CII Iris 50 is a completely different machine, much smaller,
and we have some trouble in Nice when trying to implement Pascal. Pascal-P
works interpretively, but it is unusable for programs larger than one page,
and consequently it cannot be used as a tool for bootstrapping a true
compiler. I plan to write a brief paper for describing the bootstrap
method which will be used, and which seems to be a unique one. Maybe it
could be done in time to be included in newsletter number 6."  (* perhaps
Newsletter #7? *)

CONTROL DATA CyBer 18  (an implementation exists)

2550 (Control Data supports a cross-compiler on the
— 6000/Cyber 70, 170 series)
3300 (implementations exist)

3600 (an implementation exists)

6000/CyBer 70, 17DASERIES (see also Newsletter #5)

There jis very little fresh news on this implementation. It is rumored
that Zurich has written a first modset (UPDATE1l) to Release? of Pascal6000.
We at Minnesota have not received it yet. There is a new price list for

distribution tapes, but no new order form. See Newsletter #5 for the old one.

If you are in Europé, Asia, or Africa, order from:

Ch. Jacobi

Institut fur Informatik
E.T.H-Zentrum

CH-8092 Zurich
Switzerland

(phone: 01/32 62 11)

The handling charge for Release2 is SFr.
which includes the cost of a mini-tape.
Do not pay in advance, you will be
charged at delivery.

If you are in North or South:America, order from:

George H. Richmond ; 60 for Release? tape and documentation.
Computing Center: 3645 Marine.St. $50 if you supply the tape.

University of Colorado $25 if you have Releasel- you supply
Boulder, CO 80309 the tape, and no documentation is
(phone: (303) 492-8131) : included.

100
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If you are in Australia, New Zealand, or Oceania, order from:

Carroll Morgan

Basser Department of Computer Science
Universtty of Sydney

Sydney, N.S.W. 2006

Australia

$A30 for Release2 tape and document.

CONTROL DATA 7600/CvBER 76

Pascal on the CDC 7600
This Pascal compiler is essentially the Zurich 6000 -3.4 compiler.

The run-time system is based on that of Hans Joraanstad (see Newletter #4)
The compiler is release 2. It was developed by cross-compiling from our
CYBER 72.

The compiler is currently running under SCOPE 2.1.3 and will re-compile
itself on a "half-size' (32K SCM) machine.

Compilation Speed
57000 characters/second approx. Compiler re-compiles in less

than 10 seconds.

Execution Speed
Pascal cxecution speed has been measured by using the obvious encoding

in Pascal of Wichmann's Synthetic Benchmark (see Computer Journal Vol.19 No.l).

The units are in thousands of Whetstones.

Compiler and No runtime Array Board
optimisation level Checking Checking
ALGOL 4 (0=5) 1996 1230
PASCAL 6850 6240%
FTIN (0PT=2) 9345 3174**

* Using T + option i.e. all run time checks included

** forces OPT =0

Maintenance
The situation is unclear at present. UMRCC will presumably, out
of self-interest assist with bugs in the 7600 dependent code. The vast

majority of the compiler and library is standard Zurich code.

Mr. H. D. Ellison or Mr, A. P. Hayes at
UMRCC, Oxford Road, Manchester M13 9PL, England

CRAY RESEARCH Crav-1

UNIVERSITY OF CALIFORNIA
LOS ALAMOS SCIENTIFIC LABORATORY
(CONTRACT W-T305-ENG-361
P.0. BOX 1663

LOS ATAMOS, NEW MENICO 87545

N
IN REPLY
REFER TO: (C-11

MAIL STOP: 294 October 27, 1976

Mr. Andy Mickel

Pascal User's Group

University Computer Center

227 Experimental Engineering Bldg.
University of Minnesota
Minneapolis, Minnesota 55455

Dear Andy:

I want to tell you about an implementation of Pascal for the Cray
Research CRAY-1 computer done here at Los Alamos. I will follow the
checklist outline on page 44 of PASCAL NEWSLETTER #5.

1. Implementor and maintainer:

Robert T. Johnson

C-11, MS/296

Los Alamos Scientific Laboratory
P. 0. Box 1663

Los Alamos, New Mexico 87545

phone: (505) 667-5014
2. Machine: Cray Research, Inc., CRAY-1.

3. Operating System: It was called the Benchmark Operating System,
and is now called BOS after several extensions and enhancements.

4. The compiler has not been distributed elsewhere, and no arrange-
ments have been made for the distribution.

5. Documentation consists of a two-page description of how to access
and use the compiler.

6. Maintenance on this compiler is suspended; the compiler is at
the end of its usefulness on the CRAY-1, because support for
it cannot keep up with system development and changes. The
compiler has been superceded for our development work by a
cross-compiler for the Model language designed and implemented

TvasSvd
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Mr. Andy Mickel - Oct. 28, 1976

by James B. Morris, Jr., of this Laboratory. Model was based on
Pascal and retains many of its concepts. (Cf. "Abstract Data

Types in the Model Programming Language,' Robert T. Johnson and
James B. Morris, Proceedings of the Conference on Data: Abstraction,
Definition, and Structure, SIGPLAN Notices, Vol. 8, Number 2, 1976. )
Pascal-P2 did not seem to provide a good enough basis for further
work, perhaps P4 will be better.

7. The compiler implements Pascal-P2 except for I/0. Until recently
no I/0 was available on the CRAY system.

8. It is a cross-compiler which runs on a Cyber 70 and generates
CAL (CRAY-1 Assembly Language). The code generation is straight-
forward and, consequently, the object code quality is low. The
CRAY-1 requires a more sophisticated code generator to use its
register resources and instruction overlap capabilities.

9. The compiler reliability has been good for programs which were
first tested on the CDC 6000 compiler.

10. The compiler is a cross-compiler written as a translator of
P-code output from a (slightly modified) Pascal-P2 compiler.
Both the Pascal-P2 and the code translator use the CDC 6000
compiler. About 3 man-months of effort have been expended on
this development.

The quality and format of Newsletter #5 were impressive. Keep up the
good work.

Sincerely,

G o
\\ PR SR Y
«}" B

Bob Johnson

xc: ISD-5 (2)

DATA GENERAL MNova 809, Nova 1200, SUPEéNOVA, EcLipse

(no reported implementations - we need information)

DIGITAL EQUIPMENT (DEC) pop-8  (an implementation is underway)

DIGITAL EQUIPMENT (DEC) ppp-10, DECSYSTEM-10  (see also Newsletter #5)

UNIVERSITAT HAMBURG INSTITUT FOR

r 1 INFORMATIK
Institut fir Informatik
2 Hamburg 13, SchltiterstraGe 66-72 Frof. Jr. u.-li. Hagel

Fernsprecher: 040-4123- 1151

Bebdrdennetx:  9.09( )}D"“’“"‘hl

Telex-Nr.: 214732 anl hhd

Aktenzeichen (bel Antwort bitte angeben.) Datum
Na/da September 24, 1976
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DIGITAL EQUIPMENT (DEC) ppp-11 (see also Newsletter #5)

) .Stephen C. Schwarm of E.I. du Pont de Nemours €o., 101 Beech Street
Wilmington, DE 19898, has written us: "I am Chairman of DECUS SIG PASCAL
and T will be glad to help with distributing any systems on DEC PDP-11s."

(= maybe Steve can help organize this section of the implementation notes. *)
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13900 N.W. SCIENCE PARK DRIVE
I o . R L PORTLAND, OREGON 97229

[

Timothy Homham

University of Minnesota Nov. 2, 1976

Dear Tim;

Thanks for your letter. We had noticed the smmll mention of
ESI Pascal in the last PUG newsletter and were a little concerned
because it made reference to the U, of Ill Pascal and implied that
ours was essentddlly the same. ESI Pascal was based on the U. of Ill
bootstrap compiler (not the student compiler they are now offering),
but has been so completely rewritten and reshaped that we have no
hesitation in claiming it as our own creation, Briefly, our compiler
runs under RT-11 on any PDP-11l processor in 16K or more and compiles
full Pascal with a few differences. The enclosed documents will
explain more.

Taking your péints in order:

1) John Ankcorn did most of the work on the compiler., He and I
are the Pascallans here and can be reached at this phone.

2) All 11's, The compiler source has assembly conditionals to
shape it for the desired machine.

3) RT-11, 16K words, We have an RSX-11lM version in the works.
L) see enclosures

5) Our supplement 1is enclosed. We are working on more.

6) Probably will be one year of unlimited fixes and updates,
followed by an annual subscription service.

7) Basically yes, but see the second page of the supplement.
8) Compiler (Pascal to Macro assembler text), Fits in 12K

with the extra space taken by the symbol table. See the enclosures,
John is preparing a paper describing many of the details.,

9) Excellent. It has been used on our laser trimming systems
for more than a year, and we have assifiuously searched for and
eliminated bugs.

10) The compiler is written in Macro-ll, We started with the

U. of Ill. bootstrap, changed the syntax scanner, totally changed
the code generation, wrete our own expression analyzer,and wrote
our own support package for arithmetic, math and file handling.
Effort has been on the order of 2 man-years, though some of this
time was spent on the applicatdons software for our systems. It
was-the first compller for each of us, which is why we are grateful
to the Illini for their initial help.

I am not sure any of this is dfrectly sultable for publication,

and I think you should resist the newsletter becoming an advertising
forum. Nevertheless, we immodestly think that ESI Pascal is probably
the smallest, fastest, most complete and most reliable compiler for
the PDP-11, and we are not about to hide our candle under a basket.

David Rowland L
manager, programming

ELECTRO-SCIENTIFIC INDUSTRIES CFFERS A COMPLETE
[MPLEMENTATION CF THE PROGRAMMING LANGUAGE PASCAL FGR PDP-11
CoMPUTERS, ALL THE FEATURES OF PASCAL ARE INCLUDED, PLUS
EXTENSIONS FCOR HARDWARE CONTROL.

THE ES1 PASCAL COMPILER RUNS Qh ANY PDP-11 PROCESSOR
UNUER THE RT-11 OPERATING SYSTEM. NO OVERLAYS ARE USED,
AND ONLY 16K OF MEMORY IS REQUIRED., THE COMPILER USES THE
PRINCIFLE OF RECURSIVE DESCENT AND MAKES A SINGLE PASS QVER
THE INPUT TEXT AT APPROXIMATELY 3500 CHARACTERS PER SECOND
(PDP=11,05), TWO FILES ARE PRODUCED; A LISTING OF THE SGURCE
INCLUDING ERROR MESSAGES, AND A TRANSLATICN OF THE SOURCE INTO
MACRC ASSEMSLER CODE. THE MACRO CODE IS ASSEMSLED AND L INKED
TO 4 SUPPORT MGDULE TO PRODUCE THE EXECUTABLE PROGRAM.
THE SUPPORT MODULE CONTAINS ALL THE PRE-DEFINED FUNCTIONS
AND PROCEDURES, PLUS A SIMULATOR FOR THE PCP-11/40 INTEGER
AND FLOATING POINT HARDWARE, TWO VERSIONS OF THE COMPILER ARE
AVAILASLE: ONE THAT GENERATES PDP 11/40Q FIS iNSTRgCTIONs (WHICH IS
USED ON 11,03, 11/04,11/05 AND 11/40'S) AND A VERSION THAT GENERATES
11,45 FLOATING POINT. THE SUPPORT MODULE CAN BE CONF IGURED
TO INCLUDE ONLY THE ROUTINES NEEDED 8Y THE PROGRAM.

ALL THE PASCAL DATA TYPES, DATA STRUCTURES AND STATEMENTS
ARE PRESENY. FORWARD PROCEDURES MAY BE DECL&RED, "NEW" AND
"D ISPOSE™ PROCEDURES ARE AVAILABLE FOR THE DYNAMIC
ALLOCATION OF VARIABLES. PROCEDURES MAY BE DECLARED AS EXTERNAL.
PRE~COMPILEC AND INSERTED IN THE PROGRAM AT LINK TIME.

ESItS EXTENSIONS ALLOW VARIABLES TO BE FIXED IN CORE
AT A CHOSEN ADDRESS, THUS GIVING ACCESS 70 THE
EXTERNAL PAGE 1/0 ADDRESSES AT THE PASCal LEVEL.
ALS0, MACRO CODE CAN BE INSERTED IN LINE WITH PASCAL CODE.

BENGHMARKS INDICATE THAT PROGRAMS COMPILED
BY ES! PASCsL WILL RUN APPROXIMATELY TWIiCE AS FAST AS SIMILAR
PROGRAMS COMPILED BY DEC FORTRAN IV, AND MéNY TIMES FASTER
THAN PROGRAMS EXECUTED BY INTERPRETERS LIKE DEC BLSIC.

ES1 PASCAL HAS BEEN IN USE SINCE THE SUMMER OF 1975
IN LASER TRIMMING SYSTEMS BUILT BY ESI,- IT IS NOK AVAILABLE
TO ALL PDP=11 USERS, IT IS A SUPERIOR LANGUAGE FOR DATA
PROCESSING AND EDUCATION, AS EXTENDED BY ESI. IT HAS BECOME
AN UNEQUALLED TOOL FOR HARDWARE CONTROL APPLICATIONS .

PRICE OF THE SYSTEM IS $1500. THIS INCLUDE§ THE COMPILER,
THE SUPPQRT MODULE, A CROSS REFERENCE DIRECTORY GENERATOR,
A SIMPLE TEXT EDITOR ANG AN INSTRUCTION MANUAL.

ELECTRUO=SCIENTIFIC INDUSTRIES
13900 NWw SCIENCE PARK DR
PORTLANC ORE- 97229

(* David Rowland sent us the machine
retrievable user manual which accomp-
anied this page. It is an impressive

. 70+ pages long! *)

(523) 441-4141
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FOXBORO Fox-1

Warren R. Brown of the Foxboro Co., D.330, 38 Neponset Ave., Foxbore
MA, 02038, phone (617) 543-8750 x2023, has written to us "“In response to
previous inquiries about the FOX-1 implementation of Pascal, we are
currently formulating a statement for later publication."

FUJITSU Facom 239-38 (an implementation exists)
Facom 230-55 (an implementation is underway)

HEWLETT PACKARD p-2100, wp-3000

THE UNIVERS!ITY OF SANTA CLARA - CALIFORNIA - 05053

November 8, 1976

TEL: 934-4482

Mr. Timothy Bonham

Pascal Implementations

University Computer Center

227 Experimental Engineering Building
University of Minnesota

Minneapolis, Minnesota 55455

Dear Mr. Bonham:

In response to your letter of October 22, I have taken over responsibility
for Pascal implementation here at Santa Clara from Dan Lewis. There has
been essentially no progress on implementation since the last contact with
George Richmond in May of 19375.

Current plans are to initially implement Pascal via Pascal-P on the University's
HP3000/Series II, which is running under MPE with 256 K words of memory. A
very rough completion date is January, 1978 (we hope to beat this, but given
the realities of implementor time availability, January is as good a guess as

any).

Following completion of this task, we intend to implement a (still undefined)

subset of Pascal for the Department's HP2100, running under DOS III with 32 K

words of memory. The implementation will be in Pascal and cross-compiled from
the 3000.

I'11 keep in touch as the implementation progresses.
Incidentally, I've enclosed my PUG membership-application.

Sincerely,

;nc’-t:BA Fo.

Ronald L. Danielson
Assistant Professor
RLD:d1lm

Encl.

HITACHI HiTtac 3800/8700 (see IBM 360/370 series)

HONEYWELL series &  (an implementation is being considered)
H316

A modified Solo (kernel) Concurrent Pascal interpreter is running on the
Honeywell H316. For more information, write or phone Robert A. Stryk of
Honeywell Corporate Research, home address: 5441 Halifax Lane, Edina MN 55424,
office phone: (612) 887-4356.

6000, LEVEL 66 SERIES  (see also Newsletter #5)

University of Waterloo A

Waterloo, Ontario, Canada

N2L 3Gl

Mathematics faculty Computing Facility
Director: 519 885-1211

August 25, 1976

Mr. Andy Mickel, Editor
Pascal Newsletter
University Computer Center
227 Experimental Engineering
University of Minnesota
Minneapolis, MN 55455

Dear Sir:

L Havjng Jjust read the PASCAL Newsletter Number 4, with its
]Tst of PASCAL 1mp1ementations, I thought I should draw to your atten-
tion the PASCAL implementation for the Honeywell 6000 and Level 66

- Series: machines which we completed for Honeywell earlier this year.

Thjs compiler, an independent implementation of the full language
wh1ch is not related to any previous PASCAL compiler,has been a com-
mercial product of Honeywell Information Systems since May 1976. To
my kngw]edge, it is the first PASCAL implementation to be officially
distributed through and maintained by a major manufacturer.

Yours truly,

T
,i?

i

L Tt

v

W. Morven Gentleman
WMG:cm Director

(* note: manuals are available from Honeywell Sales *)

TYISYd

9/6T “¥3IQqUWIAON 9# YILLITSMIN

08 39VYd



IBM SysTem 360/370  (this section also includes the Hitachi 8000 series
— ——— ————  and the Amdahl 470. see also Newsletter #5)

PASCAL 8000 Implementation Note

1. Implementor:

2. Machine:
3. Operating system:
4. Distribution:

5. Documentation:

6. Maintenance policy:

QE RIKSHOSPITALETS EDB-AVDELING

Pilestredet 32
Oslo 1, Norway

UNIVERSITY HOSPITAL, -0SLO; COMPUTER DEPARTMENT

November 5, 1976

Teruo Hikita and Kiyoshi Ishihata
Department of Information Science
University of Tokyo

Tokyo 113 Japan

phone 03-812-2111 ext 2947

Hitac 8800/8700 (Hitachi)
0S7

(not yet)

believe 0 -
in two imnortant vavs, and tharefore it miznt be cf intarest
Pascal User's Cronno,

"PASCAL 8000 Reference Manual''
"Bootstrapping PASCAL Using a Trunk"

7. Differences from Standard Pascal:

to the

(These technical reports are available "

from the Department) 1

(not yet decided)

Standard. procedures pack and unpack are
not implemented,
Files must be declared at main program
Jevel. . 2
A few novel language features are "
included.

8. Characteristics of the compiler:

9. Reliability of the compiler:

10. Method of development:

Written in Pascal (about 5200 source
lines).

Compiler object size is about 100
kbytes.

Compiling speed is about 350 line/sec.
Ixecution speed is comparable to
FORTRAN-compiled objects.

Good
Modified Nacgeli's trunk compiler and

bootstrapped it by Pascal-P
(about three man-months).

Telefon: (02)201050

+thuis implementation cdiffers from other 370-versions

Invironnesn:

100

VS omer

-nrocessing
other) of a

since we have &

b
dorinatin;, even In "nure" ssing
Naturally we hone o renlace them (at
wita Pascal, iHowever, in snits of
Pasceal, naaess Ay
or cur <ind of A numn

will have to b2 languaze,

st a few which we

and
imnortant.
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N EW MEXICO TEEH SOCORRO, NEW MEXICO 87801

COMPUTER CENTER September; 20, 1976

Mr. Andy Mickel

. University Computer Center: 227 Exp Engr
University of Minnesota

“Minneapolis, ‘Minnesota 55455

"Dear Andy,

We have been working on-a PASCAL.compiler for the 360/370 series
“for the past year.: The compiler design was done by Dr. Jan V. Gar-

" wick, with implementation by Dr. Garwick, Paul Merillat and myself

in PL360 and Chris Strachey's GPM. We are about 95% done, and it

is a full compiler for PASCAL with the following exceptions:

1) GOTO's and labels are unsupported {and are flagged with a warning
- if used). K )

2) UNPACKED arrays -are not supported.
8) Sets of characters are not allowed.

4) Tag field specifications in NEW and DISPOSE are ignored, the’
record is allocated with the maximum space needed.

."5) Procedure or program segments each must not exceed 4K bytes.

6) A predefined procedure, CLOSE, has been added to facilitate file
operations.

Extensive compile time and runtime error checking is done. The
runtime checking is optional, and the compiler will generate runtime
checks by use of a toggle which may be set or reset at any time during
compilation. There are extensive compile time facilities, including
a reformatter and cross referencer.

AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER

Andy Mickel
September 20, 1976
Page 2

We have been testing the compiler for about a month now, and
the results are good. Runtime facilities are still undergoing de-
bugging, but should be completely done by September 31. We are going

- -to use the compiler in our introductory C.S. course, and hope to un-

earth pathologies that would not come out in use by an experienced
. PASCALer.

Distribution of an 0S version is expected to start by January

“"ist, and Br. Tom Xariker of pur L5 Bepartment will fhandle -inguiries.

_If anybody has any questions about the compiler (other than

.+ distributional), I would be glad to answer them.

MWe think the PASCAL newsletter is great, keep up the good work.

AiTght, Director
Office of User Services

RK:pq
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STONY BROOK's PASCAL/360 - A STATUS REPORT ~ NOVEMBER 1976

The Stony Brook Pascal Compiler for IBM 360 and 370 computers
is alive and well., As of November, 1976 more than 65 copies have been
issued, and several installations are using the compiler under a live
load. The compiler project continues at Stony Brook, and a second
release is planned for January, 1977.

Release 1 was issued in June, 1976. It provides an almost com-
plete implementation of Standard Pascal except for a variation in the
means of specifying print field widths in the Write procedure. Not
implemented .in Release 1 are nonstandard.files, and the standard pro-
‘cedure Dispose. The compiler has been successfully installed under the
.0S/MVT, MFT, VS1 and VS2 operating systems, and.under VM/CMS with mod-
ifications to the OS interface. A DOS interface is nearing completion.
At present, the main storage requirement-is 160K bytes including space
for file buffers. - T

K The compiler is coded in XPL; with an assembler-coded monitor
that provides the interface with 0S., We do not have good statistics on
compilation speed, but Release 1 has 1.93 CPU-second overhead to compile
a trivial program on a 360/65. This is believed to be mainly due to the
complexity of opening and closing files under 0S/360.

The execution time of several compiled Pascal programs has been
.compared with that of equivalent translation into ALGOLW, whose compiler
is known-to produce good, though not-optimized code. . The Pascal programs
:execute faster, in nearly all cases. .. - : L

Although it would be foolhardy to-allege. that a compiler that has
been field-tested for less than six-months is bug-free, we believe that
“the majority of errors have probably been corrected. The three updates
have repaired all errors reported as of November 1, 1976, as well as
.improving the resiliance of the compiler in the presence of Pascal source
program errors, and reducing the storage requirements from 180 to 160K
bytes. Updates are issued in the form of source-language (XPL or BAL)
patches to be input to a card-oriented editor. Both the editor and an
XPL compiler are furnished on the distribution tape.

Present work is directed toward completing the implementation of
nonstandard files, management of heap storage, and external compilation,
all of which will be included in Release 2. This release, subject to
later updates to correct errors and improve performance, will be the

. production version of the compiler. :

Future work will be directed toward producing an edition special-

«‘.;ized"for student use. This will offer the same capabilities in a compile-

.. and-go version, except for a limitation on the size of programs that can

be compiled. The design target on the main storage requirement is 120K
bytes. Compilation speed will be improved, primarily through the use

of corefiles and interpass data communication buffers to reduce 1/0.

The compiler already includes excellent syntax error recovery, intelli-
gible error messages and runtime diagnostics that enhance its usefullness
in education.

For those interested in acquiring the Pascal/360 compiler, the
cost is $175.00, which includes distribution, complete system documenta-
tion (when available), and maintenance at least through August, 1977.

A 50-page User's guide is available at a cost of $1,00 per copy
in quantities of a dozen or more. The User's Guide is intended as a
supplement to Jensen and Wirth, and tells everything that a user needs
to know about the compiler.

At no cost whatsoever, one can obtain a packet giving additional
information on the Pascal/360 compiler by sending a request to:

Pascal Compiler Project
Department of Computer Science
SUNY-.at Stony Brook. - =
Stony Brook, New York 11794

(R
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FRRUEENEE I

17 September 1976

Andy Mickel

PASCAL User's Group
University Computer Center
227 Experimental Engineering
University of Minnesota
‘Minneapolis, MN 55455

Dear Andy,

I was quite surprised to see my last letter to you printed
in the Newsletter. Nevertheless, since it did appear, I feel
compelled to follow up on my comments about the Stony Brook PASCAL
compiler for the IBM S/370.

At the time I wrote the letter, the compiler was, indeed, buggy.
However, response from them has been excellent. I have since received
and installed two updates; the cover letter with the second stated
that it fixed all reported bugs. I have since run at least one
medium-to-large (700 statements) program using it, with no trouble.
And the post-mortem histogram -- showing how many times each statement
was executed -- is a most useful feature.

Complaints about the compiler? Sure, there's always something
that could be improved. The compiler is a bit too big (180K), and
a bit too slow for small programs (high fixed overhead per compilation),
and, perhaps most serious, they omitted the standard formatted-write
notation. And it would be nice if the compiler wrote out standard
0S-format object modules.

I should note that I ordered the Stony Brook compiler in
preference to the Manitoba version, since it seems more suited to
use with production-quality programs. Particularly serious restrictions
(from my point of view) in the Manitoba compiler are its lack of I/0,
its lack of a full version of NEW, and its restriction on the size of
procedures (4K). /<7

- // ,
) /é;//&n*

--Steve Bellovin

BN

cc: William Barabash, SUNY at Stomy Brook

CL e nieegi45021

m UNIVERSITY OF MINNESOTA University Computer Center

TWIN CITIES 227 Experimental Engineering Building
Minneapolis, Minnesota 55455

(612) 373x388 6-7290

September 24, 1976

Dear Steve,

I felt a twinge even as I was putting your letter into the last
newsletter. I feel that the interest that other persons h&* in your opinions
outweighed the fact that I gave you no warning that it would be printed. I'm
glad you wrote a follow up letter and sent a copy of it to SUNY Stony Brook.
And I'm glad that their compiler is working better, also. Funny, we struggle
so0 hard just to get tidbits of information.

As I guess you can tell from Newsletter #5, we are trying to push hard to
repair the confusion about Pascal Implementations.

So, thank you very much for writing. I'll of course print your letter
in Newsletter #6.

Sincerély,

Mf
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institut de recherche économigue st de planification

Pascal User's Group

University Computer Center
227 Exp Engr
University of Minnesota

Minneapolis, MN 55455

Saint-Martind'Héres e 4 Novembre 1976

Monsieur,

En réponse 3 votre lettre du 25 Ocotbre 1976 voici le point des fravaux
faits sur le compilateur Pascal.

1

|1 est opérationnel sur
360/67 avec 0S/MVT
5/0/148  avel VS/MET

- Demande REGION 220 K pour s'autocompiler.
- Distribution sur bandes macnétiques 9 pistes/800 bpi.

- |] existe wun supplémehf au manuel du langage Pascal, décrivant I'implé-
mentation sur [BM.

- Langage Pascal accepté est conforme au standard 74 & quelques exceptions
prés.
11 manque Read/Write mais I'instal lation est prévue pour Ja fin 1976,

- Améliorations successives sont obtenues par compilation.

- La vitesse d'exécution moyenne est :

. compilateur standard

6000 lignes sources _. 105 secondes CPU

360/67 . compilateur "dopé"

6000 lignes sources _ 84 secondes CPU

irep domaine urvers tan @ 38 saivtemar tin-d’lidres 2 bp A7 contie de tri 33 040 greride e

- Ajouts non sfandards :
. Cf. manuel specification 360

. procédures assembleur.

- Le compilateur Pascal a aussi éfé instal1é& en CP/CMS.

Je vous prie d'agréer, Monsieur, !'expression de mes sentiments
distingués.

J P. FAUCBE,_

0livier Lecarme of the Universite de Nice, Laboratoire D' Informat1que.
Parc Valrose, 06034 Nice Cedex, wrote us in a letter of 16 Sep 76:

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

IBM 1130

Olivier Lecarme of the Universite de Nice, Laboratoire D'Informatique,
Parc Valrose, 06034 Nice Cedex, in his letter of 16 Sep 76:

"Implementations for Pascal-P, Pascal-S and finally full Pascal have
been done for the IBM 1130 and are in use at the University of Neuchatel
(Centre de Calcul, Chantemerle 20, CH-2000 Neuchatel, Switzerland)."
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ICL 1900 (an implementation exists)

29790 (an implementation is underway)

INTEL 8080 (we need more implementation information)

INTERDATA 7/16

Rod Steel of Tektronix, Inc., MS 60-456, P.0. box 500, Beaverton, OR 97707
reported: "If we can find the resources, we may bring up a P-compiler on the
Interdata 7/16 at TEK."

Michael S. Ball of the MNaval Undersea Center, San Diego, CA 92132, wrote
in his report on the Univac 1100 implementation that the Center has cross
compilers, running on a Univac 1110 and generating machine code for the
Interdata 7/16, for both Concurrent Pascal and Sequential Pascal. See his
report for more information.

INTERDATA 70 (no known implementations)

MICRODATA 800 (no known implementations)

MITSUBISHI MerLcom 7700 (an implementation exists)

MOTOROLA 6800

4 Xov 76

PASZAL Implementations
iniversity Computer Center
227 Experimental Engineering
Ilmiversity of Minnssota
Minneapoli~, MN 55485

Gentlemen:

This letter is in response to your letter datved October 25 in
which you requested PASCAL implementation information. Fallowing
are my responses to each of your ten points.

1. Implementor, maintainer:

Before Nov. 26: Mark D. Rustad
Moorhead State University
Computer Center
1394 7th Ave. s.
Moorhead, MN 5G560
After Nov. 26: Mark D. Rustad
585 Harriet Ave.
Apt. #213
St. Faul, ™M 55112
As yet there is n» distributer.

[8)

The implementation is specifically designed for the
Motorola 6800-based {1ITS Altair 6S0b, but can easily be
transported to any 3-bit nuachine (the Zilog Z-80 would
be highly recommended).

w

Since implementation is not complete, precise information

is not yet available, however, the compiler will definitely
run on an 8-bit microprocessor with 32K bytes, a TTY and

no disk cepability. It is lilely that the memory requirement
will be somewhat under 32K.

4. No distribution since implementation is not complete.
5. No documentat:on available yet.

6. This compiler is, more or less, my hobby so a syecific
maintence policy cannot be stated.
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7. This implementation is cf a subset of PASCAL which I call
PASCAL-M (PASCZAL for nmicroprocessors). Due to the very
limited resources of microprocesscrs, PASCAL-M does not
inciude the follcwing PASCAL features:

a. no files - all I/0 via READ, WRITE
b. no REAL type

no declared scalar tyres

no variant records

no LAREL sectiin

no COTO statement

no WIil statement

no FOR statement (use WHILE instead!)

no CASE statement (may be put back in)

no run-time checks yet

standard procedures are: READ, WRITE, NEW, RELEASE,

READLN, WRITELN, ORD, CHR, EOLN, MARK

It is possible that the final implementation will have the

CASE statement reinstated and that I may produce additional

implementations for those having more resources to include

REAL and FILE types.

T e DU0E i B P

8. The compiler produces an intrepretive code which is output
onto an external medium such as paper tape which is then
loaded with the intrepreter for execution. The compiler
is written in the subset of PASCAL which it compiles and
is about 2200 lines of code. The compiler should compile
useable programs in under 32K bytes. The compilation and
execution speeds can not yet be tested.

9. The reliability of the compiler seems to be excellent.

10. PASCAL-M was developed from PASCAL-P2 and is being cross-
compiled by Mike Ball's UNIVAC 1100 PASCAL. I would
estimate that about two man-months have gone into this
implementation and I expect that about one more man-month
to complete it. I have found the PASCAL compiler much
easier to work on and understand than I expected and I
believe that this is attributable to the language it is
written in (PASCAL).

I will be preparing both documentation and reports on this
implementation of PASCAL for publication once implementation is
completed. For your information, all that remains is to debug the
M-CODE (what I call my interpretive code, like P-CODE) interpreter.

Sincerely,
gl S oE
Mark Rustad

NCR CeEnTURY 100, 200, 300  (no known implementations)

PHILLIPS P-1400 (a non-standard implementation exists)

PRIME P-400

Phillip H. Enslow of the School of Information and Computer Sgience,
Geargia Tech, Atlanta, GA 30332, has informed us that Georgia Tech is poot-
strapping a compiler for the Prime P-400 using Pascal-P4. The P-400 is a
Targe "mini" with a 32 bit word, and 512 million words of hardware supported
virtual memory for each of 64 possible users.

SEL 8600 (an implementation exists)

STEMENS 4004/157

H.-J. Hoffmann of the Fachbereich Informatik, Techn. Hochschule,
Steubenplatz 12, D-6100 Darmstadt, Germany, wrote us: "We have implemented
PASCAL P2 in three different versions (fully interpretive, SC-code auto-
matically translated to assembly language, code emitters for agsembly language)
for SIEMENS 4004/157 computer. Usage in some systems programming work."

TELEFUNKEN TRr-440  (an implementation exists)

TEXAS INSTRUMENTS TI-ASC (an implementation exists)
T71-980a (implementations exist)
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UNIVAC 1100 seRiES

NAVAL UNDERSEA CENTER
San Diego, California 92132

2 November 1976

Mr, Andy Mickel |
University Computer Center
227 Exp Engr

University of Minnesota
Minneapolis, MN 55455

Dear Mr, Mickel:
Thank you for the Pascal newsletter, I just got number 5 and enjoyed it greatly.

As you know, we have a quite complete implementation of Pascal for the Univac

1100 series. I have enclosed some performance data on the compiler and generated
code which you may find of interest. We kept the implementation as close as
possible to standard pascal, with extensions only to allow interface to the

Univac Exec, and for compatibility with other systems whose code we wanted to

use. The restrictions are essentially the same as those in the CDC compiler.

We have been using the Pascal compiler for about nine months, and its reliability
has been quite good. It should soon approach excellent.

We are using the compiler for general purpose programming and "systems" programming
for the Univac and other machines., Its usage is steadily increasing, and is
currently about 60 to 70 compilations a day. This compares to Fortran which

is about 600, but of course, each Fortran subroutine is counted separately. User
response has been quite favorable, and the interface to the user is at least as
good as the rest of the language processors available for the 110 series. A
large, but unknown, percentage of the use is interactive (demand mode in Univac
terms).

One major use of the system has been the development of compilers for Concurrent
Pascal and Sequential Pascal for an Interdata 7/16. These compilers are based
on those supplied by Per Brinch Hansen, and generate machine code for the 7/16.
They are currently operating as cross compilers, running on the Univac 1110 and
generating code for the Interdata. We are curreatly in the process of moving
them to the Interdata for self-compilation. The project has been a very
interesting exercise in machine independence, and the code which must be changed
when moving the compilers from the Univac 1110, a 36 bit 1's complement machine,
is surprisingly small. We have not measured it accurately, but it is on the
order of one to two percent,

These compilers are highly optimizing compilers, 'and the direct machine code
which they generate is up to twenty percent smaller than the interpretive version
generated by the original compilers. Since there.was no attempt to make the
interpretive code compact, this is not surprising. The next project along these
lines is to modify the compiler to generate code for the Interdata 8/32,

One problem which we have is keeping up to date on various extensions and changes
to the CDC compilers. As you mentioned in the newsletter, this compiler has
served as an unofficial standard for compatibility, and we would like to know
about things like the "VALUE" section before we see them in some code from another

installation. Perhaps this data could be published in the newsletter as it
hecomes available? Since we are promoting the language as leading Lo portability,
we should practice what we preach.

Finally, where can I obtain copies of the new documents from Wirth's group. I
am particularly interested in the paper on Pascal-S.

Sincerely,

Ny

Michael S. Ball

PERFORMANCE OF THE PASCAL 1100 SYSTEM 14 October 1976 -

The following performance was measured on a Univac 1110. All times given
are totals, including both CAU time and CCER time.

1. Compiler Performance.

The compiler performance was measured as it compiled itself. The
compiler is 7,494 lines of code, including comments and blank lines. It
compiles into 34,875 words of code and literals. The library adds 5,912
words (including some data area), for a total of 40,787 words. The Univac
compiler interface routines account for 4,685 words of the library. The
data space allocated for the compiler is 16,108 words, and while compiling
itself the compiler uses 8,068 words in the heap and 7,444 words in the
stack.

The compilation rate is 105 lines per second with an output listing,
and 118 lines per second without a listing.

2. Compiled Code Performance.

The compiled code was compared with that generated by the NUALG and
ASCII FORTRAN processors. For both Pascal and NUALG, tests were done both
with and without run-time checks. The FORTRAN compiler never generates
run-time checks, but does allow for three different levels of optimization.
The normal mode provides no optimization, and optional modes provide local
and global optimizations. The local optimization mode was chosen as the
standard of comparison, since the short test programs which were used
provide an unusually simple case for the global optimizer, and allow it to
perform much better than would be expected for the average program.

The programs used as a basis for comparison were taken from Wirth's
paper on the design of a Pascal Compiler. ‘hey are all programs which are
easily written in all three languages, and so do not use the expressive
power of Pascal. In addition, the time taken to call a simple procedure
with four value parameters were measured for each processor. The results
are summarized in the following tables.

1v3sSvd

9/6T “Y4IAWIAON 94 ¥3ILLITSMIN

68 39Vd



T

PASCAL NUALG FORTRAN
VARIAN 620 {no known implementations)
Time 26.4 108.6 21.9 AR Uel
Rel 1.21 4.96 1.00 V73
Table 1. Procedure Call Times.
PASCAL HUALG California State University, Chico
BASCAL NO CHECKS NUALG NO CHECKS Chico, California 95929
Time Rel Time Rel Time Rel Time Rel Department of Computer Science
(916) 895-6442
PART 9.36 0.62 9.17 0.61 12.88 0.85 12.67 0.84 November 2, 1976
PARTNP 1.10 1.18 0.99 1.06  3.06 3.29  2.95 3.17 »
SORT 24.61 1.37 20.22 1.2 32.92 1.83 26.81 1.4¢
MATHUL 18.70  1.82  14.69 1.43  21.02 2.05 17.46 1.70 Mr. Timothy Bonham °
Pascal Implementations
COUNT 4.99  0.30 4.69 0.28 12.15 0.72 11.13 0.66 University Computer Center
- 227 Experimental Engineering Building
FORTRAN FORTRAN University of Minnesota
FORTRAN LCCAL OPT. GLOBAL OPT. Minneapolis, MN 55455
Time Rel . Time Rel Time Rel Dear Mr. Bonham:
1.0 15.1 1 4 2 . .
PART AL i1.c 15.10  1.00 14.94  0.29 __Thank you for your interest in our activities at
PARTND 0.87 0.9 0.93 1.00 0.75 0.85 California State University, Chico.
B . . . . 12 Bl
) , Due to some staff changes, our Pascal project has
SORT 18.01 1.00 18,01 1.00 10.56 ~ 0.59 not been completed. The implementation is planned on
a Varian V73. Pending the completion of hardware
MAT? . ¢ . N N s
TMUL 10.27 1.00 10.26 1.00 4.04  ©0.39 changes, this project will remain stagnant for at least
. another year.
COUNT l6.88 = 1.0C 16.83 1.00 16.40 0.97
Sincerely,
Table 2.
. VN
The program listed on the left side of Table 2 are: SRR
progra £ Orlando S. Madrigdl, Ph.D.
PART compute the additive partitions of a number (30 in this case) and Chairman &’/Professor

Department of Computer Science
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print the results. This uses recursion for Pascal and NUALG, and a
hand simulated stack for FORTRAN. OsSM: 1t

PARTNP the same as above, but with no printing

SORT sort an array of 1,000 numbers by a bubble sort

XEROX SieMa 6, SteMa 7, SieMa 9 (see also CIT 10070)
0livier Lecarme, Universite de Nice, Laboratoire D'Informatique,
Parc Valrose, 06034 Nice Cedex, France, in his letter of 16 Sep 76:
"A complete and standard compiler for the Xerox Sigma 6,7 and 9 has
been done by Pierre Desjardins, who can give you all desirable information.
- Anyway, it seems to be a very good implementation, especially in the domain
of compatibility and conformity to the standard."
(* We do not have Pierre Dejardins's correct address, can someone help? *)

MATMUL matrix multiply of two 100 by 100 matrices

COUNT count the characters in a file and print the number of times each
occurs. The file was 124,000 characters long.

zj%tﬁféé”ﬁ?

. S. BALL
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PASCAL USER'S GROUP ALL PURPOSE COUPON

USER'S | BT R g T T )
GROUP

Clip, photocopy, or reproduce, etc. and mail to: Pascal User's Group
~ c/o Andy Mickel
University Computer Center
227 Exp Engr
University of Minnesota
Minneapolis, MN 55455

(phone: (612) 376-7290)

renew my membership in ' next .
/ / Please enter me as a member of_the PASCAL USER'S GROUP for the current Academic

Year ending June 30. I shall receive all 4 issues of Pascal Newslettern for '
the year. Enclosed please find $4.00. (*When joining from overseas, check
the Newsfetten POLICY section for a PUG "rggional representat1vef7f) | :

/ / Please send a copy of Pascal Newsfetter Number . Enclosed please find
$1.00 for each. (*See the Newsfetter POLICY section for dssues out of print.*)"

/ / My new address is printed below. Please use it from now on. I'l1 enclose an
old mailing label if I can find one. y

/ / You messed up my address. See below.
/ / Enclosed are some bugs I would Tike to report to the maintainer of the

v version of Pascal. Please forward it to the
appropriate person so that something can be done about it. :

/ / Enclosed please find a contribution (such as what we are doing with Pascal
at our computer installation), idea, article, or opinion which I wish to
submit for publication in the next issue of Pascal Newslettenr.

/ / None of the above.

Other comments: From: name

address

phone

date

(*Your phone number helps facilitate communication with other PUG members.f)

4



return to:

University Computer Center

University of Minnesota

227 Experimental Engineering Building
Minneapolis, Minnesota 55455 USA

. return postage guaranteed



