






























































































































STATE OF MINNESOTA 
Crime Control Planning Board 

6th Floor, 444 Lafayette Road 

ST. PAUL 55101 

November 7, 1977 

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

Dear Andy: 

In the September 1977 issue of Pascal News I was quoted regarding LEAA 
(Law Enforcement Assistance Administration) regulations vis-a-vis pro­
gramming languages for use in criminal justice information systems. 
While the thrust of that quotation was essentially correct, it may be 
useful to publish the actual guideline referred to: 

From: U.S. Department of Justice 
Law Enforcement Assistance Administration 
National Criminal Justice Information 

and Statistics Service 
Comprehensive Data Systems Program Guideline 

Manual (M6640.l, April 27, 1976) 

Chapter 3/Paragraph 37d: 

Whenever possible, all application programs 
will be written in ANS COBOL in order that 
they may be transferred readily to another 
authorized user. Where the nature of the 
task requires a scientific programming lan­
guage, ANS FORTRAN should be used. Request 
for waivers shall be justified in writing 
first to the appropriate Regional Office 
and then to NCJISS/SDD for review. 

The most recent Direction of Automated Criminal Justice Information �~�­

terns shows virtually all existing Criminal Justice software (whether de­
veloped under the federal guideline above, or by a local agency without 
benefit of such paternalistic guidance) to be written in COBOL or FORTRAN. 

Sincerely, 

�"�;�j�~�t�.�K�t�~� 
Community Crime Prevention 

MRJ/amc 

THE UNIVERSITY OF NEW SOUTH WALES 

Dear Andy, 

P.O. BOX 1 • KENSINGTON • N.S.W. • AUSTRALIA • 2033 

TELEPHONE 6630351 

EXTN. 

PLEASE QUOTE 

Department of Computer Science, 
School of Electrical Engineering. 

December 30, 1977. 

First let me congratulate you and your colleagues for the excellent job you have 
been doing on the Pascal News(letter}. 

The new Australasian distribution arrangernnents will certainly be welcome to people 
down in this part of the world and I am grateful to Arthur Sale for offering to 
print and distribute Pascal News but I too am confused over the Australasian sub­
scription rate of �$�l�O�~� This makes Pascal News the most (relatively) expensive 
journal/newsletter to which I now subscribe. You can take it as considerable proof 
of the quality of your publication that/if members continue to subscribe. The 
price disparity between the Australasian on one hand and the USA and UK subscr.intion 
rates on the olhe!" is such that Australasian 5ubsc,::,ibers are surely owed a public 
explanation (through Pascal News). 

I feel I must correct Arthur Salo's misleading claim to "a first for reactionary 
Australia" for his proposed switch to Pascal in his first year course in the next 
academic year. That Australia is reactionary js beyond doubt but surely Arthur is 
letting his newfound enthusiasm for Pascal blur his perspective of what is happen­
ing in the rest of Australia. Simply to set the record straight and without any 
pretension to claiming a "first", I would like to point_ out that the computer 
Science Department at this University has been teaching Pascal as a first and 
principal programming language for the past three years. 

I enclose a collection of sundry comments on various ascpects of Pascal. 

Best wishes. 

Yours sincGrely, 

Ken Robinson 

Sundry comments on Pascal 

Standardization: I fully support the current moves for standardization of Pascal, 
however I beleive a number of minor changes should be made to Pascal before such 
standardization takes effect. I disagree with Prof. Wirth's sentiment (PUGN #8) 
that changes should not be made to "Standard Pascal" as "it would seem unfair to 
suddenly declare that what once was a Pascal compiler now suddenly isn't any longer.1I 

Standard revision must be prepared to add or even change features to a language if 
there are compelling reasons for doing so, and as a result it has to be accepted 
that compilers will be obsoleted and require change. Pascal should be kept alive 
as a language; standardization could sound the death knell of Pascal somewhat 
earlier than necessary. FORTRAN standardization provides an example which should 
not be followed - FORTRAN is of course dead; many people do not realize it. 
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Exponentiation: The exponentiation operator should be part of Standard Pascal. 
The look of disbelief when a Pascal programmer first discovers that it doesn't 
exist! 

Complex: 'Complex' should be added as a predefined type. Have you ever tried to 
convince a sroup of Electrical Engineers to use Pascal? They work most of the 
time in the. complex domain and when you explain how you do complex arithmetic in 
Pascal ' 

Pascal is surely not only for compiler writers. We cannot ignore programmers 
who work with real and complex numbers. 

Semantics, Axioms and Undefinedness: The comment is frequently made that Pascal 
"leaves undefined the action of a CASE where the expression evaluates to a value 
not matched by a case label" (PUGN #6 p60),or some such similar comment,. usually 
implying that the action is left to the whim of the implementor. 

Nonsense! The observation above is quite precise: the action is undefined not 
arbitrary. Just as the action of mUltiplying two boolean expressions is undefined. 
We seem to have become accustomed, due to our experiences with badly implemented 
software or even hardware, to confuse lIundefined ll with "arbitraryll. Surely if an 
action is undefined we expect good software to detect such an infringement of the 
semantics and to signal an error? Incidentally there is no analogy between a case 
statement with no label for a particular value of the case-expression and a if-then 
statement in which the boolean expression; the semantics of the latter are quite 
well defined. 

On the above question and many others the axiomatic definition of Pascal by 
Hoare and wirth [lJ is very clear and I am surprised that this paper is not 
referenced more frequently within discussions of the semantics of Pascal. 

The case-statement: I fundamentally lean towards Wirth's position that the case 
statement should not have an exception case (else label) but one particular 
exercise has fairly well convinced me that such a facility is necessary. 
The exercise: write a reasonably portable lexical analyzer in Pascal. 

Solution 1: Use a case-statement to classify the next character. Then all characters 
will have to appear as case labels, but many/most of the characters in ASCII/EBCDIC 
are unprintable (at the least) which certainly does not aid documentation. Some 
characters may even be all but impossible to include in the program, for example 
chr(O) in the CDC character set does not always have a character representation; 
the ETH compiler gets around this one by predefining a constant (undocumented) 
COL = chr (0) ~ 

Solution 2: Guard the case statement using a set as follows: 
if next character in set of characters of interest 
then case nextcharacter of ----

end 
else 

Useless~ due to the severe constraints on set of char in most implementations 
(see below). 

solution 3: Guard the case statement by selecting a subrange as follows: 

if (nextcharacter >= first character of interest) 
and(nextcharacter <= last character of interest) 
then case nextcharacter of ----

end 
else 

OK for ASCII but not of much help for EBCDIC. In general the problems encountered 
in solution 1 remain. 

Solution 4: In desperation you might abandon the case statement and use a mapping 
vector to map from char to an enumerated scalar type. This solution eases the 
portability problems but at some cost: the mapping vector is neither easily nor 
efficiently tnitialized in Pascal! 

Conclusion: the case statement remains attractive, but an exception case label 
appears to be necessary when disciminating on an expression of type char. I 
beleive the exception case is not necessary for expressions of another type. 

Note: the lexical analyzer in the ETH compiler is not a good solution to the problem, 
being solution 1 above. Unfortunately (or fortunately) the CDC character set is 
small enough to mask most of the problems which arise with larger character sets. 

Set of char: I am inclined to go further than Arthur Sale (PUGN #9,10 p66) in 
relation to minimum set size. Rather than picking an arbitrary number such as 32 
I feel it would be better to insist that every Pascal compiler should support 
set of char for its particular character set(s). There is nothing to stop the 
compiler optimizing in the case of smaller sets of course. 

Without the above requirement sets containing characters must be banned from 
programs which are required to be portable, and surely many if not most large 
programs should be portable. 

For statement: While agreeing with Arthur Sale's comments on the semantics of the 
for-statement (PUGN #9,10 p66) I disagree with his suggestion of describing the 
semantics in the form of an equivalent Pascal sequence. A similar scheme was used 
in an earlier Pascal Report and was rejected in the axiomatic definition of Pascal 
[lJ for reasons of over specification. The definition of the for-statement given 
in the axiomatic definition is not open to the same ambiguity as that discussed 
by Arthur Sale since the concept of "assignment to the control variable" does not 
enter the axiom. Nor does the axiom say anything about the final value of the 
control variable, i.e. it is "undefined" (see above). 

All of the problems associated with the control variable are removed if the for­
statement is implemented in such a way that the control variable is local to the 
statement (as does AlgolW and dare I say Algo168) 1 the value of the control variable 
after executing the statement is beyond discussion since the variable no longer 
exists! I strongly urge that the Pascal for-statement be implemented in this way 
and note that it is only an ~plementation change - the semantics as defined in the 
axiomatic definition are not changed at all. 

Files: I must disagree strongly with many of Arthur Sale's numerous criticisms of 
Pascal's file type. A file is definitely a valid data structure and it is one of 
Pascal's strengths that file is but another predefined structure and not some 
strange special object. True! Pascal, at the moment, only supports sequential files 
and there are other file structures which are ignored, amongst which direct access 
could be singled out as a file organization which should be supported. I would 
disagree with wirth's second thoughts (PUGN #8 p23) of substituting "sequence" 
for ufile"; perhaps the qualified "sequential file" instead of simply "file" is 
preferable but I feel that the word "file" is required as a reminder to the 
programmer that this structure will in general reside on secondary storage. 

Why is an array of files an absurdity? Done any merge sorting lately? 
As for file lifetime and scope being bound; doesn't this give you the perfect 
realization of a temporary file associated with a particular process? The anomaly 
of the lifetime of external files and their apparently different scope is removed 
by my suggested change to the program statement below. 

The program statement: Pascal's program statement has been frequently picked on 
as "an importation from CDC FORTRAN" and as some kludge to allow external files 
to be specified. There seems to me that there is a lot of truth in these observ­
ations but the real problem is that the program statement should have the same 
form and function as the procedure statement. After all a program is really only 
a distinguished procedure which is called from an outer block (level 0) which 
represents the external environment. 
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I would like to see the syntax of Pascal changed (as shown in the syntax diagram 
below) to allow declarations to be placed at level 0 and for the program statement 
to have the same syntax as the procedure statement except for the replacement of 
procedure by program. I assume a number of restrictions will be required, for 
example a program may be declared at level 0 only and there must be only one program 
- but maybe you could have more than one program? 

The effects of this change are manyfold: 

external file parameters would now be declared as var parameters; 

the files input and output would be declared implicitly at level 0 and thus simple 
programs could reference input and output without specifying any file parameters 
in the program statement; 

external procedures and functions could be declared in their correct environment 
and, assuming the compiler compiles an object of class "module", external procedures 
and functions could be compiled separately without awkwardly (and usually errone­
ously) imbedding them in a dummy program environmenti 

a program may now possess formal parameters other files. 

blockhead 

unsigned integer 

1-----'fr--~identifi8r~r------------------; 
1-4---__ ---1...--_____ &, ______ ---' 

block 

module 

Example: 

Old syntax: 
program foo(input,output,myfile) 1 

var 
myfile: text; 

New syntax: 

program foo(~ input,output,myfile: text); 

Reference: 

1. C.A.R. Hoare and N. Wirth: An Axiom~e Veninit{on an the P~og~g 
Language Pa6eat Acta Informatica ~, 335-355 (1973) 

*** 

SPECIAL TOPIC: PASCAL STANDARDS (* Andy Mickel and Jim Miner *) 

We (Jim and Andy) feel that it is a good time to review what is happening with Pascal 
standardization and bring new PUG members up to date. 

We believe it is essential to have a tight, officially standardized base language especially 
on which to develop conventionalized extensions. 
ISO STANDARD Pascal 
In general, events are going very well in the effort to obtain an official standard. In a 
very short time (less than a year) the effort is more than half done. For those of you 
who haven't read PUGN #8, Tony Addyman is obtaining an official ISO (International 
Standards Organization - the people entrusted with, for example, the metric system of 
measurements) Pascal standard. Tony began to organize a British Standards Institute (BSI) 
working group after the University of Southampton Pascal Symposium. It is passing on a 
standards document consisting of the Revised Report with the semantics "tightened up." In 
no case were new language features to be considered. 
Tony is a member of the programming language committee at BSI, and his working group has met 
several times (in June, September, and this January). Jim Welsh and R. Tennent have 
supposedly written papers for the group which we at PUG central have not seen. So far 
Tony has attended an ISO language subcommittee meeting in the Netherlands in November at 
which he requested consideration of an ISO Pascal standard for the first time. A Swedish 
technical committee also had representatives there to request the same thing. The French 
and German representatives were also keen on the idea (the Americans were COBOL people who 
"were not interested at this time."). A superior committee of ISO had to decide the 
question, and after the necessary applications are made it should be on the ISO agenda by 
late March (Ken Bowles" letter quoting 3-5 years notwithstanding). 
One problem has been that up until now, all programming language standards have been 
American (ANSI) standards and that ANSI has cooperated with the rest of the world. For 
example the ISO COBOL standard is simply a couple of sentences which says to refer to the 
ANSI standard. In other words, precedents do not exist for an ISO standard starting from 
scratch. Apparently a group recently pushing for ISO ALGOL-60 standardization was helping 
do the work to set precedents on procedure. The ALGOL-60 effort has been stymied, and ISO 
is now considering mechanisms for advancing a language standard. As Tony puts it, the 
UK has the conscience of Pascal "in its pocket because the UK proposed first." 
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We at PUG central have stated before our reluctance to go through a lengthy ANSI process 
for a standard. COBOL, BASIC, and FORTRAN ANSI standards were long in coming. No one that 
we know of has proposed going through the American National Bureau of Standards (NBS). 
This may perhaps be an easier route. But we endo~se the current.E~ropean effort to 
standardize Pascal - after all it is a language wlth European orlglns! 
The Swedish technical committee announced their existence to -PUG with a letter from B~ngt 
Nordstrom (in this section), and sent "Yet Another Attention List.'~ .We really appre~late 
that and we're glad to see contact with the British. Further, Ollvler Lecarme has ln the 
past'told us of the Pascal sub-group he coordinates in AFCET (the French counterpart of 
ACM). We understand that the Germans are also organizing as a result of the successful 
Pascal Conference in October held by the German ACM (see Here and There). 
CONVENTIONALIZED EXTENSIONS 
Pierre Desjardins wrote us on 77/10/13: "Have you given any thought as to how to proc;~d 
once you (we, "the pascalers") decide to conventionize an extension of Standard Pascal. 
Good question. Going back to last year in PUGN and at the University of Southampton 
Pascal Symposium, we developed a consensus which directed the standards.effo~t t~ do 
precisely what Tony is doing. Further, areas exist (such as those outllne~ ln Nlklau~ 
Wirth's letter in PUGN #8) in which there is no point in having different lmplementatlons 
add similar constructs in different ways. ~o, if an implem~ntor chooses.to ~xtend Pa~cal 
in a certain direction, he or she should stlck to an establlshed conventlon lf one eXlsts. 
Ken Bowles' letter (in this section) proposes a workshop for the purpose of getting 
together a set of conventionalized extensions: We ~eel t~is ~s a good first start. 
Because there is a lack of practice and experlence ln havlng lmplemented a number of 
extensions (such as variable extent array parameters), the results of the workshop should 
not be interpreted as a final act. 
LAUNDRY LISTS OF ADDITIONAL FEATURES 
Pascal is often mistaken as a SIL (systems implementation language). Although it may be 
good for writing compilers, Pascal without extensions cannot be used to write operating 
systems, for example. We think more support should be given to making Pascal available for 
general user use where there will be widespread benefit. 
It is sad to see more people calling for more and more and more redundant and even whimsical 
features in Pascal. Pascal's virtue is its small size (limit on the total number of 
features) which has enabled its quick spread to other machines; implementation effort is 
small. That's a significant fact. If you ever want to push your own language or large 
software system someday, perhaps you can write it in Pascal for portability purposes instead 
of straitjacket FORTRAN. So Pascal is paving the way. 
With regard to these laundry lists of changes, people still seem to be forgetting things we 
learned last year from discussions in PUGN: Niklaus Wirth wrote in a letter in PUGN #5, "we 
must clearly distinguish between the language and the implementation ... the language is 
defined by the Report alone, and intentionally leaves many details unspecified that an 
implementation inherently must define in one way or another." 
We think that dissatisfaction (leading to suggestions of new features/changes) may be the 
result of problems in the implementation and could be solved in th~ implementation and not 
by changing the language. Niklaus Wirth also wrote in a letter in PUGN #8: " ... most ... 
other extensions ... belong to a different category which, I believe, has nothing to do with 
the goal of obtaining a common language. Rather their primary objective is to introduce 
some favourite facility suggested by either a particular application or, more frequently, an 
existing operating system. Whereas I have no objection to such extensions in principle, 
they do not belong in the core language, whose facilities must be understood without 
reference to any particular implementation. If at all possible they should be incorporated 
in the form of predefined procedures, functions, types, and variables and in the 
documentation they must be clearly marked as facilities pertaining to a given system ... " 
And what about the design goals of Pascal (which appear on the inside back cover of PUGN)? 
Remember that the combination of these goals has to be considered. Some of the articles 
we print in PUGN may unfortunately give the impression that there is a lot wrong with 
Pascal because they are full of suggested changes. We are growing weary of such articles 
which too often don't explain their suggested changes in the light of the design goals in 
proper proport i on. 

To quote Richard Cichelli, one of the world's foremost practition~r~ ~f Pascal in indust~y, 
"the problem in the United States is not the lack of language facllltles, but rather mak~~g 
programs understandable and to communicate them to average and below-average programmers. 
We say that changes to Pascal are basically irrelevant. It is s~ far ahead of.th~ 
competition! It's strange that the phenomenon of real people uSlng Pascal as lt l~ for.so 
many real things can be overlooked. People who need to get real work done now can t walt 
for academics to come up with Utopia 84. So-called "improved" languages such as EUCLID 
were announced before being implemented (shame, shame!) and are not tempered by good ole 
practice and experience. 
Let's examine as an example, the case for adding an exponentiation operator to Pascal. One 
of the design principles of Pascal is not to hide time and space efficiency costs from t~e 
user. An exponentiation operator makes it easy to be wasteful beca~se we dare say tha~ ln 
FORTRAN, its most frequent use is to square a number. (Pasca~ ~rovldes a square ~un~tlon 
(SQR) which can be compiled in-line for efficiency.) The addltlon of an exponentlatlon 
operator confuses the evaluation of arithmetic expressi~ns .. Is -2**3**2.= -512 o~ :6~ or 
64? Of course parentheses can be used, but exponentiatlon llke subtr~ctlon and dlvlslon 
(but not multiplication and addition) is not associativ~ (or ~ommutatlve ~or that matter). 
Also exponentiation is hard to axiomatize (like real arlthmetlc) so that lS probably another 
reason why it was left out of the base language. 
But by using the principle of extending the language th~ough predifined ~dentifiers, simply 
predefine a function called power (as suggested by sectlon 11 of the Revlsed Report: 

function power ( x, y: real) real; 
We know of implementations which have easily done this. 
As a last thought, we don't think people should look at Modula, a langu~ge developed by. 
Wirth for time-dependent ("real-time") programming, to find features WhlCh can necessarlly 
be viewed as improvements. Modula's design goals are different. For one thing it is a much 
smaller language than Pascal, and its syntax is stripped down, too. Modula is another 
experiment, and we think it is an interesting one, but Modula will not replace Pascal in the 
forseeable future. 
Pascal COMPATIBILITY REPORT 
To end on a bright note, on 77/12/19 we received an excellent report by Arthur S~le: 

Sale, A.H.J. (1977): "Pascal Compatibility Report", Department of InformatlOn 
Science Report R77-5, University of Tasmania. . 

which should be of interest to the standards working groups and we hope they obtaln a copy. 
The abstract reads: "This report collects implementation variations between significant 
Pascal compilers for the edification of users, the education o~ comp~tibl~ software writers, 
and the influencing of implementors. In most cases, the behavlour clted lS a result of 
(a) an explicit loophole allowed by the User Manual or the Revised Report, or (b) an 
undefined loophole left by these documents. An attempt has been ~ad~ to document important" 
differences only, not local extensions, nor areas where great devlatlons are to be expected. 
A special note reads: "The information contained in this report is dated at November, 1977. 
Since compilers change with time, and the ones on which the tests were m~de cannot always be 
certified in mint condition by the author, caution is to be used in relYlng on.any 
information found here. A future edftion of this compatibility report may be lssued as more 
information is available." 
The main report consists of a series of two-page sections containing a test program.and the 
responses made by compilers to it and the questions posed. The responses are sometlmes 
abbreviated to cut down verbiage at the expense of accuracy. 
Test programs include: boolean expressions~ const declaractio~s, identif~ers, for loops 
1, 2, 3, and 4, pointer types, set types, wlth statements, varlables, varlant storage. 
Compilers used in the preparation of the report were the Burroughs B6700 (Tasmania), 
CDC 6000/Cyber 70 (Zurich), ICL 1900 (Belfast), ICL 2900 (Southampton), Univac 1100 
(Copenhagen), and the DECsystem 10 (Hamburg). 
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Department of 
COMPUTER SCIENCES 

December 9, 1977 

GOTEBORG 

Dear Andy, 

There is a growing interest of Pascal in Sweden, 
both in industry, universities and other governmental 
inGtitution~. There arc h0Jf-n-doz0n ~rou~~ working 
with implementations of Pascal of some variety. 
This interest has lead to a couple of meetings with 
implementors, users and possible users. These meetings 
have resulted in the creation of a technical committee 
for Pascal in Sweden. 

The goals for this committee are to: 

- critically analyze current definitions and implementations 
of Pascal in order to discover problematic spots. 

- suggest a standard for implementation of Pascal which 
solves most of these problems. 

- work for getting an international standard for Pascal. 

- in a second phase develop 

- a programming standard for Pascal 

- a standard for extensions of Pascal 

- a "very" portable subset of Pascal. 

We have been in touch with the Brittish standardization 
group. Vie find it very important that an international 
standard group will be created. Otherwise there will 
be several national variants of Pascal, which probably 
will be hard to follow since the computer market is 
very international. 

We would like to get in touch with any group working 
with some sort of standard and also with implementors 
and their lists of problems in the definition of Pascal. 

Yours sincerely, 

The members of the committee are: 

Per-Olof Lundberg, L M Eriksson, Kft, Fack 
S-431 20 Molndal 

Hans Lunell, Informatics lab, Linkoping University, 
S-581 83 Linkoping 

Lars MOSSberg, Volvo Flygmotor, Box 136, 
S-461 01 Trollhattan 

Bengt Nordstrom, Dep:t of Computer Sciences, CTH, Fack, 
S-402 20 Goteborg 

Staffan Romberger, Dep:t of Computer Sciences, KTH, 
S-lOO 44 Stockholm 

Ake Wikstrom, Dep:t of Computer Sciences, CTH, Fack, 
S-402 20 Goteborg 

3. 

4. 

6. 

6.1.1. 

1977-11-30 

Yet another attention list 

Swedish Technical Committee on Pascal 
Department of Computer Science 
Fack, CTH 
S-402 20 Goteborg, Sweden 

Terminology: This section should cover all relevant terms 

and expressions used in the definition of the language 

(associate, identical, correspond, denote, undefined, 

scope ... ). These should be defined, explained and/or listed 

for easy reference. 

Special symbols: 

nil is here listed as a reserved word. 

It is however conceptually a predefined constant comparable 

to "true" and "false". The ETH-compilers view in fact nil 

as a predefined constant and you may redefine it. 

Comments m2_y not always be removed! They should be 

considered as equivalent to space instead. 

Identifiers: Add "programs", "fields and tagfields in record", 

"values of scalar types" to first sentence (cf. Burnett-Hall). 

The phrase: "Their association .•. " is neither clear nor 

sufficient. What type of asso~iation? What about record 

definitions and with-statements? 

Terminology: The terminology for description and 

classification of types and their properties is obscure 

to say the least (cf. below) . 

... associates an identifier with the type. array A of B is 

a type. What is the associated identifier? 

Scalar types: This term is in the subsequent usea to denote 

at least three different things: 

- all simple types; 

- all simple types except real; 

- the types that are described in this section. 

UM-5A (p 34) states that they are given the values 0,1 etc. 

Real: Is real a scalar type? Note that scalar types are 

"ordered set(s) of values by enumeration"! 

en 
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6.1. 2. 

6.2.2. 

6.2.4. 

8. 

8.1. 2. 

8.1. 3. 

8.1. 4. 

8.2. 

9.1. 3. 

Standard types: Are they predefined scalar types or 

predefined simple types? 

Char: UM-2D (p 14 f) also describes some properties that 

are shared by all implementation (cf. also Axiomatic 

Defini tion) . 

case <tag field><type identifier>: Certainly not every 

typeidentifier. 

file of <type>: Restrictions on type should be clearly 

stated. 

Can a file be a part of other structured types? 

Can new be applied to a file? 

Sequences of operators: The expression a+b+c may be 

evaluated (b+a)+c, but not as a+(c+b). What about a*b+c*d? 

Is type-checking of a subrange done only in assignments 

or in arithmetic too? Is pred(succ(i)) always legal, where 

var i: 1 .. 10?(5ee also the axiomatic definition: §1.3-1.4) 

The syntax for <simple expression> is erroneous. The 

possibility <adding operator><term> allows you to write 

(for a Boolean b): or b. 

Pointers: 

here. 

and <> on pointer variables should be listed 

Sets: and <> defined in UM-App B (p 108). 

Function application: There are several things left 

undefined here. For example, in what order is the actual 

parameters (evaluated and) bound? Especially in connection 

with functions one has to consider side-effects, global 

variables etc. 

What is the significance of leading zeroes in a label? 

9.2.2.2. Why not change the syntax to: 

<case list element>::=<case label list>:<unlabeled statement> 

It is not good programming practice to jump between case 

list elements. 

9.2.3.3. The manual and the report is not in agreement about the 

semantics. 

9.2.4. 

10.1, 

11.1. 

It can be argued that the with-statement evaluates its 

<record variable list> only once. This is part of a more 

general problem: The philosophy of Pascal is to leave 

certain things undefined so that a program which relies 

on these undefined constructs is not portable. It is 

assumed that such a program is poorly written. But is this 

the right way to prevent people from making bad programs? 

It is usually not the same person who writes a program and 

who transports it. The wrong person is punished. 

Should passing of predefined procedures and functions 

as parameters be prohibited? 

10.1.1. (l)What happens to eoln at reset of a text file? 

11.1. 

11. 3. 

11. 3. 

11.1.4. 

(2)It has been suggested that reset should not assign the 

value of the first element of the file to the buffer 

variable. 

m~never possible, define typerules by a corresponding 

<function heading> or several in the case of generic 

functions. 

What are the types of the result of trunc and round? 

How is ordinal number defined? With 

type colour 

warmcolour 

(blue,red,yellow); 

red •. yellow; 

var c:colour; w:warmcolour; 

begin c:= red; w:= red; 

what is ord(c) and ord(w) and what is ord(-l)? 

Should succ of the last and pred of the first value 

of a scalar type be explicitly illegal? 
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UNIVERSITY OF CALIFORNIA, SAN DIEGO 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN mEGO • SAN FRANCISCO 

INSTITUTE FOR INFORMATION SYSTEMS 

To Andy Mickel 
PASCAL User's Group 

Subject: Standardized PASCAL Extensions 

SANTA BARBARA' SANTA CRUZ 

MAIL CODE C-021 
UCSD 
LA JOLLA, CALIFORNIA 9209_1 

30 Dec, 1977 

As discussions in PUGN have made clear, many people in the 
PASCAL user community feel it mandatory that PASCAL be extended in 
various ways, either for specific applications, or to make the 
language easier to work with in general. A large subset of the same 
people are also very much concerned because all the extension 
activity seems to be leading PASCAL into the same multi-dialect state 
that characterizes BASIC. 

You and others have ventured the oplnlon that the evolution of 
PASCAL has already progressed beyond the stage where there is much 
hope of obtaining formalized standardS, via ANSI or ISO, for more 
than the language described in Wirth's revised "Report". One U.S. 
representative to the ISO language standards activity told me 
recently that it is not unusual for an item to take 3 to 5 years just 
to be put on the agenda for ISO consideration. Those who cite the 
short (two years) time it took to standardize MUMPS should recognize 
that MUMPS is used primarily by a close knit user community concerned 
with a fairly small range of applications. 

My feeling, shared by many others, is that PASCAL is now being 
accepted so rapidly as the base language for practical system 
programming that there is no time for formal standardization to be 
completed before extended versions of the language come into very 
widespread use. In that environment, defacto standards are likely to 
prevail, and there may be many defacto standards as is the case with 
BASIC. 

As an alternative to formal standardization, you have already 
proposed that there might be formed sev.eral quasi-standard extensions 
to PASCAL covering specific application areas. At a small PUG 
meeting, held in Seattle during the recent ACM Convention, it became 
apparent that numerous large industrial firms are preparing to use 
PASCAL as the base language for serious system programming. The point 
made repeatedly is that these firms find it necessary to extend 
PASCAL to make this practical. The nature of the extensions generally 
falls into several familiar areas which have been mentioned already 
in the pages of PUGN - particularly random access facilities for disk 
files. In general, each firm is making its own extensions since there 
has been no evidence that anyone would come forward to coordinate the 
extensions in this field of applications. The industrial people said 
repeatedly that their firms would be making sufficiently large 
investments in system programs using the extended dialects of PASCAL 

(typically in units of Millions of Dollars) that they would find it 
effectively impossible to retrofit to a standardized set of 
extensions starting more than 6 months to a year from now. 

I am aware that there is a subset of the current PUG membership 
which feels that PASCAL should be retained by the academic community 
as a basis from which to study better future languages. They feel 
that extensive practical applications of PASCAL would prevent this 
from happening, and argue that PUG should not assist in the effort to 
make PASCAL a practical alternative to BASIC, FORTRAN or COBOL in the 
world of computing at large. Judging from the rapid ~rowth of PUG 
membership among those who wish to use PASCAL for practical purposes, 
I would guess that the great majority of the membership would (very 
soon if not now) favor pressing on with the promotion of PASCAL as 
the next major language. I would also guess that, lacking leadership 
from PUG or someone else, there will be a wide divergence of opinion 
on what constitutes PASCAL in this sense. 

The PUG membership should also be made aware of another large 
scale activity that is sure to have a big impact on the PASCAL 
community, like it or not. This is the project at the United States 
Defense Department currently known as "Ironman". The ambitious goal 
of this project is to force all development of so-called "embedded" 
system programs to be done in a common programming language that we 
can refer to as "000-1". The range of programming activities 
currently excludes the major business applications, which tend to use 
COBOL, and scientific applications, which tend to use FORTRAN. 
Embedded system programming is reputed to cost 000 more than $3 
Billion per year, much of it redundant or inefficient. The 
expectation is that common use of the new language will make this 
activity more efficient by a significant amount. At present the 
Ironman project is waiting for delivery, expected in February 1978, 
of reports on preliminary language designs from four contractors all 
of whom are working from an overall specification published by 000 
last year. All four are reported to be using PASCAL as their base 
language. The overall specification makes it appear very likely that 
000-1 will differ slightly from PASCAL within the range of the base 
language, and it will contain many important extensions very similar 
to those already being discussed for industrial and commercial system 
programming. If all goes well, 000 expects to start implementing 
early in 1979, after a round of additional refinements based on the 
reports due this year. 

It is probable that any possible quasi-standard extended PASCAL, 
as discussed in this note (I'll call it PASCAL-X from here on), will 
differ in some respects from 000-1. If the Ironman 1977 specification 
is held in the final 000-1 product, there will be no subset or 
superset languages. If our experience with code compression is a 
valid guide, this will probably rule out the use of 000-1 for 
interactive program development on small microcomputers such as those 
we use at UCSD. On the other hand PASCAL-X might amount to a large 
subset of 000-1 and still be implemented on the micro's. A visit to 
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DoD in December convinced me that they too are very much interested 
in using stand alone micro's for interactive program development. 
Apart from the size issue, the major differences that will probably 
make DoD-1 incompatible with the PASCAL base language have to do with 
tightened rules to help prevent side effects committed within 
functions and FOR loops. A persistent rumor that I have not yet been 
able to check is that Niklaus Wirth himself has had a hand in 
recommending that these rules be included in DoD-1, and/or in at 
least one industrial firm's version of extended PASCAL. 

At the Seattle ACM meeting, and on several occasions since then, 
I have asked representatives of large industrial firms interested in 
using PASCAL for serious system programming whether their companies 
might be willing to participate in a 'workshop' convened to seek a 
consensus on PASCAL extensions among such firms. The implication 
would be that the influence of such a group of firms would be great 
enough to make the consensus language, PASCAL-X, a defacto standard 
for those interested in PASCAL for practical system programming. The 
verbal responses I have received so far have been enthusiastic and 
affirmative. 

Lacking an alternate invitation, we propose to convene such a 
workshop here at UCSD during the forthcoming summer, probably for 
several weeks during July. In order to have a reasonable expectation 
that the workshop will indeed emerge with consensus on a sUbstantial 
range of extensions, it will be necessary to limit the attendance to 
a maximum of about 30 people. Attendance will be by invitation only. 
Those attending from industrial firms, and from government agencies, 
will be asked to pay a registration fee of several hundred dollars to 
help pay the expenses for running the workshop. In addition to paying 
the fee, these organizations will be asked to give credible 
assurances that the participant(s) they send will be able to 
influence their employers to use the resulting consensus language. 
Approximately three quarters of those attending should be from 
organizations which will have made investments in practical system 
programming uses of extended PASCAL exceeding 10 person-years by the 
end of 1978. We would hope to attract a small number of academic 
experts who enjoy the widespread confidence of large subsets of the 
remaining PASCAL user community. The aforementioned fee will cover 
the expenses of these experts, and of a small UCSD.group (mainly 
students) who will serve as the staff of the workshop. 

As a plan of action for the workshop, we propose that those who 
expect to participate should begin circulating position papers and 
proposals regarding features they wish to see included in the 
expected consensus language PASCAL-X. Though we have no formal 
commitment from them, it appears likely that the Defense Department 
group will allow us to use the language descriptions resulting from 
the Ironman project as part of the set of position papers. We assume 
that the Ironman papers will allow a moderately accurate projection 
to be made regarding the description of the expected DoD-1 language. 
Assuming that our conjecture is correct, that DoD-1 will amount to an 

extended version of the PASCAL base language with few 
incompatibilities, we will urge the workshop group to make PASCAL-X 
as compatible as possible with DoD-1. Naturally, we will insist that 
PASCAL-X remain faithful to the overall philosophy embodied in 
Niklaus Wirth's original design. Wherever incompatibilities with the 
base PASCAL language seem frivolous they will be strongly 
discouraged. 

The workshop will probably consist of relatively short plenary 
meetings on most days in the weeks when it is in session, plus 
smaller working group meetings on specific topics. I plan to chair 
the plenary meetings, as convener, in the hope that I may be able to 
keep the attending group focussed on the objective to reach consensus 
on as large a set of extensions as seems important to most of the 
group. To assure reasonable acceptance of the results of the 
workshop, most decisions will have to be reached by consensus - i.e. 
with the acquiescence of virtually all of those attending. Except for 
our own extensions associated with the pre-declared type STRING, and 
with the READ statement for interactive implementations of the INPUT 
file, we at UCSD still have relatively small investments in the 
specific syntax of most other changes or extensions to PASCAL. We 
will circulate position papers regarding these matters. 

Copies of this note will be going directly, with invitations, to 
representatives of the firms that we already know are likely to be 
interested in participating in the workshop. Since we may not know 
about others, readers of this note in PUGN should feel free to 
contact us. Please bear in mind that we are a small group, and 
currently close to saturated for communications with others due to 
the high interest in our software package. For a reader who thinks that 
his/her firm should be on our invitation list for the workshop, a brief 
letter explaining why would probably be the most effective way to get 
started. 

Bowles 
Director IIS 
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Implementation Notes 

GENERAL I NF 0 R MAT I ON 
A number of short comments are in order about this issue and our editorial policies in 
general: 

_ INDEX: The index near the end of this issue covers the Implementation Notes from last 
issue (/19-10) and this. issue. Earlier issues are not referenced because: (1) they are 
out of print, and (2) the information in them was summarized and updated in #9-10. 

_ Corrections: Unless otherwise stated, the information in this issue supercedes the 
information in #9-10. We received several corrections (and complaints) about incorrect 
information in #9-10. As ~ policy, we print the information that we have available to 
us. Although this sometimes leads to confusion, we have found that printing incorrect 
information causes people to send corrected material when they might not have done so 
otherwise. 
Software Tools, and Applications: At the suggestion of Rich Cichelli we start with the 
next issue to print the source code of programs which are known to be useful in the 
practice of writing software. Rich will be editing this section, and programs may be 
submitted to him for consideration. We also encourage criticism and comments on these 
programs. Rich's address is: 901 Whittier Drive, Allentown, PA 18103, USA. Also, Tom 
Tyson (DECUS SIG)has offered to distribute software at cost. Details are not yet clear 
to us, but Tom's offer is quite encouraging. ----

- Pascal Variants: We have decided as a policy to print notices of machine-dependent 
implementations of Concurrent Pascal, Modula, etc., in the "Machine Dependent 
Implementations" section. Also, the "Index" will not discriminate between the variants 
of Pascal. Notices of general interest will continue to appear in the "Pascal Variants" 
section. 
Checklist: When submitting implementation notes please use the Checklist (#9-10, page 
60), and send dark camera-ready copy (see Policy, page 2!). As we begin to concentrate 
more on applications~ standards, and software tools, we will be less willing to rekey 
material which is not properly prepared. 

- Jim Hiner (78/1/5) 

A P P LIe A T ION S 

HELP WANTED! 

If PASCAL is to make any inroads into serious scientific computing (currently the almost 
exclusive preserve of FORTRAN) it must have a decent library of scientific subroutines -
which means, as far as the U.K. is concerned, that there must be a PASCAL version of the 
NAG (Numerical Algorithms Group) library. 

It should be possible to make 
machine-dependent features being 
method of production of the 
ALGOl 60 versions, together with 
range of machines. 

a PASCAL NAG library largely machine-independent with all 
collected into the "X" routines. Probably the easiest 
library would be a straight transcription of the existing 
the writing of the set of "X" routines for each different 

Please send your views on this matter, and offers of help, to: 

Professor D.W. Barron, 
Computer Studies Group, 
Department of Mathematics, 
The Univers ity, 
Southampton, Hants, S09 SNH, United Kingdom, 

who is coordinating this project and negotiating with NAG. 

PORTABLE 

Pascal P4 -- How (Non-) Standard is it? 

Some of us at Pascal News have seen a disturbing trend recently to label P4-based 
implementation~ "Standard Pascal" simply because they are based on P4. In fact, P4 
differs from the standard in a number of significant ways. We have compiled the following 
list of deviations, based on a list sent to us by Ted Park (Director, Systems Development; 
Medical Data Consultants; Suite 302; 1894 Commercenter West; San Bernardino, CA 92408), 
and also based on our own experience with P4. In no way do we intend this list as a 
criticism of the authors of P4; rather we hope to raise the awareness of implementors 
using P4. 

-Jim Miner 

1. P4 implements nil as a predeclared constant, and forward as a reserved word. The 
standard indicate;--that nil is a reserved word, and forward is not listed as a reserved 
word. -- ----

2. P4 does not support the standard comment delimiters { and }. 

3. P4 does not provide the standard predeclared identifiers maxint, text, round, ~, or 
dispose. Further, the following standard predeclared identifiers are recognized, but are 
flagged as errors: reset, rewrite, pack, and unpack. 

4. P4 does not require a program heading. Further, where a program heading is included, 
P4 does not require it to contain a parameter list. 

5. P4 does not allow "non-discriminated variant record types"; i.e., every variant record 
must have a tagfield. The standard does not require a tagfield. 

6. P4 does not allow a ";" before the "end" in a record type. (See the P4 Bug list, item 
3. ) 

z 
rn 

7. P4 does not implement any of the following file-related features: ~ 

Declarations of file types, variables, and parameters. ~ 

The standard predeclared type text, and the standard predeclared procedures reset, ~ 

rewrite, and ~. 00 
The requirement that standard files input and output must appear in the program 
header if they are used. 
Access to non-text files via the standard procedures read and write. 
Output of Boolean expressions, or output of real exp~ions in the fixed-point form 
(r: ex1: ex2) via the procedure write. 

8. P4 does not support formal procedure or function parameters. 

9. P4 does not allow set constructors containing the subrange 
['0' •• '9']). 

notation (e.g. , 

10. P4 does not support goto statements which jump out of the procedure or function in 
which they occur. (In fact, P4 has a bug wherein it fails to diagnose such goto's, and 
treats them like "local" jumps -- see the P4 Bug list, item 6.) 

Pascal P4 -- Bug Reports. 

We have received several reports of bugs in P4, in addition to Updates 1 and 2 which were 
printed in Pascal News #8. Since Zurich has not promised support on P4 we intend to print 
such reports here, including fixes when possible. Also, to make sure that they are widely 
known, we are reprinting Updates 1 and 2 from Chris Jacobi. These should already be 
included in the P4 distribution tapes. 



The following 
Univers ity of 
O.W. van Wijk 
News) • 

list is based on bug reports from: Juha Heinanen (Computer Center; 
Tampere; P.O.Box 607; SF-33101 Tamp ere 10; Finland; (931-156111», 

(TNO-IBBC; P.O. Box 49; Delft, Holland; (015-138222», and Jim Miner (Pascal 

P4 bugs not affecting portability. 

2. 

5. 

7. 

8. 

9. 

10. 

Disallow zero-length string constants. 
Insert after PASCP.461: 

IF LGTH = 0 THEN ERROR ( 205) 
ELSE 

Assure non-compatibility of different length strings. 
Insert after P.145: 

AND (FSPl~.SIZE = FSP2~.SIZE) 

Allow ";11 between field list and "end" in record type. 
On line PASCP.1079 

Correct 
On line 

Correct 
On line 

change: 
to: 

comment. 

P.307 
change: 
to: 

generation 
PASCP.1772 
change: 
to: 

of 

IN [IDENT,CASESY] 
IN FSYS + [IDENT,CASESY] 

(*LOD*) 
(*LDO*) 

set cons tants .. 

:= 0 TO 58 DO 
:= SETLOW TO SETHIGH DO 

Correct failure to disallow non-local gato's. 
Insert after PASCP.2893: 

WHILE DISPLAY [TTOP] .OCCUR <> BLCK DO TTOP := TTOP - 1; 
TTOP1 := TTOP; 

Replace PASCP.2895 and PASCP.2896 with: 
LLP := DISPLAY [TTOP] .FLABEL; 

Correct comment. 
On line P. 500 

change: 
to: 

(*lJP*) 
(*UJP*) 

Allow label definition inside of a with statement. 
On PASCP.3153 

change: 
to: 

DISPLAY [TOP] 
DISPLAY [LEVEL] 

Avoid spurious "undefined forward type" diagnosis. 
Replace PASCP.1368 and PASCP.1369 with: 

END 
ELSE LCP2 := LCP1; 
LCP1 := LCP1~.NEXT 

Correctly diagnose "read(f)". 
On P.347 

change: 
to: 

8 THEN 
5 THEN 

Implementation Notes 

11. Correctly diagnose "write(f)". 
On P.380 

change: 
tu: 

10 THEN 
6 THEN 

12. Correct error numbers. 
On PASCP.2277 and on PASCP.2285 

change: ERROR(125) 
to: ERROR(116) 

13. Write end of line on last line of listing, and also flag errors in all cases 
last line .. 
Replace P.555 with: 

IF LIST THEN WRITELN(OUTPUT); 
IF ERRINX > 0 THEN 

BEGIN LIST := FALSE; ENDOFLINE END 

on the 

14. P4 does not diagnose forward-declared procedures and functions which are not actually 
defined. No fix has been submitted for this bug. 

P4 portability-related bugs. 

The items listed here involve implementation dependencies. 

15. 

16. 

Correct declaration of set values. 
On PASCP.85 

SET OF O •• 58 change: 
to: SET OF SETLOW •• SETHIGH 

Diagnose set declarations exceeding implementation defined limits. 
Replace PASCP.1275 to PASCP.1278 (inclusive) with: 

IF LSP1 <> REALPTR THEN 
IF LSP1 <> INTPTR THEN 

BEGIN GETBOUNDS(LSP1,LMIN,LMAX); 
IF (LMIN < SETLOW) OR (LMAX > SETHIGH) THEN 

ERROR( 169) ; 
NEW(LSP ,POWER) ; 
WITH LSP~ DO 

END 

BEGIN 
ELSET 

END 

FORM := POWER; 
:= LSP1 

ELSE ERROR( 169) 
ELSE ERROR(l14) 

SIZE := SETSIZE; 

17. On some implementations it is not safe to allow tests of (in-) equality on arrays and 
records. This is because P4 does not guarantee that all storage units within an array 
or record type are accessible to the programmer, due to alignment considerations. The 
following changes disallow such comparisons, except for strings. 
Replace PASCP.2826 and also replace PASCP.2831 with: 

ERROR(l34) ; 

PASCAL - P4 Installation Parameters 

intsize,realsize,charsize,boolsize,setsize,ptrsize: 
Number of addressable storage units to be reserved for variables of type integer, 
real, character, boolean, set, pointer. As to 'setsize', remember that a set must 
be able to hold at least 48 elements if you intend to use the system to bootstrap 
the compil er. 

intal,realal,charal,boolal,setal,ptral: 
Variables of the corresponding types will be given an address which is a multiple 
of these alignment constants. 
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stackelsize: 
Minimum size for a value on the expression stack. The expression stack is that 
portion of the stack which is used for the evaluation of expressions. 
'Stackelsize' has to be equal to or a multiple of 'stackal '. 

stackal: 
Alignment constant for a value on the expression stack. 'Stackal' must be a 
multiple of all other alignment constants and must be less or equal to 
'stackelsize' . 

strglgth: 
Maximum length of a string. (In fact all strings will be of length 'strglgth'). 
A string must be able to hold the character representation of a number (real or 
integer) with its sign. The minimum length for a bootstrap is 12. 

intbits: 
Number of bits used for representing an integer without the sign. So the largest 
integer is: 2intbits_ 1 

sethigh,setlow: 
Maximum and minimum ordinal values for the element of a set. 

ordmaxchar,ordminchar: 
Maximum and minimum ordinal values of the character set. 

Depending on the alignment conditions there may be two possibilities for the assignment 
of store on top of the expression stack: 

_ Each stack element requires the same amount ,of store. In this case 'stackelsize' 
has to be greater than or equal to the maximum of the other size constants. 
(Remember: 'stackelsize' is a multiple of 'stackal'). 

_ No waste of store: A new element on the expression stack has to be placed at the 
next position allowed by the alignment constant 'stackal '. In this case 
'stackelsize' has to be less than or equal to the maximum of the other size 
constants. 

Thanks to George Richmond for sending us revised Pascal-P ordering information. 

Pascal-P may be ordered from: 

In Europe, Asia, and Africa: 

In Australasia: 

In North and South America: 

PASCAL VARIANTS 

Pascal-S 

Chris Jacobi, Institut fuer Informatik, ETH-Zentrum, 
CH-8092 Zuerich, Switzerland. 
(*last published cost was SFr 160 for 
configured compiler - do not prepay;') 

Carroll Morgan, Basser Dept. of Computer Science, 
Univ. of SydDey, NSW 2006 Australia. 
U'last published cost was $A30 ,,) 

George Richmond, Computing Center: 3645 Marine, Boulder, 
CO 80309 USA. ('·'new prices: $60 for tape, 
documentation, and overhead, please prepay, 

and $30 additional for configured 
compiler. ;,) 

(* See the Checklist and letter from Rich Cichelli under CDC 6000 in the Machine Dependent 
Implementations section. *) 

Concurrent Pascal 

COMPlITER SCIENCE DEPARTMENT 
Su.VAToaI CoMPUTEI. ScIENCE CENTU. 

22 September 1977 

UNIVERSITY OF SOUTHERN CALIFORNIA, UNIVERSITY PARK, LOS ~"IGELES, CALIFORNIA 90007 

Dear Colleague: 

I am pleased to announce that the distribution of Concurrent Pascal tapes 
has been resumed. The two tapes contain copies vf the Solo Operating 
System and the Sequential and Concurrent Pascal compilers. The system 
is ready to run on a PDP 11/45 system and can (with some effort) be moved 
to other minicomputers. 

To obtain the system tapes, please contact 

Mr. George H. Richmond 
Computing Center 
University of Color~do 
3645 Marine Street 
Boulder, Colorado 80309 

Concurrent Pascal and three model operating systems written in the language 
are described in 

P. Brinch Hansen, The Architecture of Concurrent Programs. 
Prentice-Hall, Englewood Cliffs, New Jersey, July 1977. 

The compiler is described in 

A.C. Hartmann, A Concurrent Pascal Compiler for Minicomputers. 
Lecture Notes in Computer Science 50, Springer-Verlag, New York, 
N.Y., 1977. 

I am interested in hearing about any experience you may have had in using 
Concurrent Pascal. 

Per Brinch Hansen 

CONCURRENT PASCAL DISTRIBUTION George H. Richmond Septembe" 1977 

Concurrent PASCAL is a variant of PASCAL developed by Per Brinch 
Hansen while he was at the California Institute of Technology. This 
system is implemented for the POP 11/45. It includes the Solo Operating 
System, the Sequential PASCAL Campi leI", and the Concurrent PASCAL 
Campi leI". The software suppl ied is ready to run for a suitably 
configured POP 11/45 system. It could be transported to other 
minicomputers as the bulk of the code Is written in PASCAL. 

The University of Colorado is distributing Concurrent PASCAL In 
cooperation with Per Brinch Hansen following the publication of his most 
recent book liThe Architecture of Concurrent Programs" by Prentice-Hall 
in July 1977. This book describes the Concurrent Pascal system. It fs 
not included in the documentation distributed by the University of 
Colorado. 

The materials available include two magnetic tapes containing a 
complete copy of the Solo Operating System for loading onto a RK05 disk 
pack on a PDP 11/45 computer and a source and vi rtual code copy of the 
Solo programs for listing on any computer. Documentation includes two 
reports not included in "The Architecture of Concurrent Programs" and 
other items or suitable replacements as follows: 

en 



Li terature about the Programming Language Pascal (5 pages) 
A Note on the Concurrent Pascal Tapes (2 pages) 
Concurrent Pascal Implementation Notes (2B pages) 
Sequential Pascal Report (46 pages) 

The cost may be paid in advance by check (payable to the University 
of Colorado) or a more formal purchase order and invoice mechanism can 
be used. Concurrent PASCAl. can be mai led from the University ot 
Colorado to outside ot North America for the addttional cost of air-mai 1 
postage. • 

The Solo system consists of a Single-user operating system written in 
Concurrent Pascal and a set ot ut1! ity programs written in a variant of 
Sequential Pascal. It includes two multi-pass campi lars for Sequential 
and Concurrent Pasca 1 (see: P. Br inch Hansen, The Programmi ng Language 
Concurrent Pascal, IEEE Transactions on Software Engineering 1, 2. .June 
1975) • 

The Solo system was bui 1t 
development of Concurrent Pascal. 
programm1 ng (but can be made 
following machine configuration: 

only 
It 

so) • 

to support Per Br inch Hansen I s 
is not convenient for casual 

The Solo system require. the 

- POP 11/45 computer with floating-point arithmetic 
- Memory management and 4BK words of core storage 
- Line frequency clock KW11-L 
- Disk cartridge drive RK11-D 
- Teletype terminal LT33 

This configuration allows editing and recol'lpilation of both 
compi lers. The system also supports the following peripherals! 

- Magnetic tape unit TM11 (9 tracks, BOO bpi) 
- Punched card reader" CD1 1 -A (BO co 1 umns, 1000 cards/mi n) 
- Line printer LP (Data Printer Corp., 132 columns, 600 lines/min) 

The Pascal campi lers generate code for" a virtual machine that can be 
simulated on a variety of 1S-bit minicomputers. (The Sequential Pascal 
campi leI" was moved to another minicomputer in one man-month.) 

To get a copy of the system, please reture the enclosed order form. 
Please notice that neither Caltech, the UniversitY of Colorado, Or the 
University of Sourthern Cal ifornia make a warr"anty of any kind, end do 
not guarantee correctness or maintenance of the Solo system. 

Distribution Tapes 

The SOI.O COPY tape is a magnetic tape (9 tracks. BOO bpi, 600 feet) 
containing a complete copy of the Solo system. It also contains an 
autoload pr"ogram that can copy the system onto an RK05 disk pack on a 
PDP 11/45 computer". 

This tape can only be used on a PDP 11/45 computer with double-length 
floating-point arithmetic, memory management. 48K words of core storage, 
line frequency clo...:k KW11-L, disk cartridge drive RK11-D 1 teletype 
terminal LT33 (or an equivalent terminal), and magnetic tape unit TM11. 

The SOLO FILES tape is a magnetic tape (9 tracks. BOO bpi, 600 feet) 
containin;.! copies of all Solo programs in alphabetiC order. Each 
pr"ogram is stored both as Pascal text (ASCII code) and virtual code (16-
bi t integers). 

Th i s tape can be used to 1 i st the programs on any computer. 

The system can be moved to another computer by rewriting an assembly 
language program, called the system kernel, that Simulates a virtual 
machine and 1ts periper"als. The tape contains a copy of the kernel for 
the PDP 11/45 computer (4K words). 

CONCURRENT PASCAL TAPES Per Br inch Hansen July 1977 

TAPE FORMAT 

Each magnetic tape (9 tracks, 800 bpi, 600 feet) contains several 
files. Ther"e are no labels on a tape. It begins with the first block 
of the first file. Each tape contains a fixed number of files. There 
is no end of tape label. 

Each fi Ie consists of one or more blocks of 512 B-bit bytes each. A 
file is terminated by a single end of file mark. 

[1 ... [1' [1 ... [1 • [1 ••• [1 • 

< File 1 > < File 2 > < File n > 

Each file contains either ASCII text or virtual code. 

TEXT FI LES «SCll) 

A text fi Ie conSists of one or more I ines. Each 1 ine conSists of 
zero or more characters terminated by a LF character (decimal value 10). 
(There are no CR characters.) A text fi Ie is terminated by an EM 
character (decimal value 25 ). 

< 1 i ne > LF 

< 1 i ne > LF 
EM 

The text is packed into blocks of 512 characters. So aline may 
begin in the middle of one block and end somewhere in the next blocK. 
The character's (if any) I.\;'hich follow the EM character in the last block 
of the file are irrelevant. A text file is also terminated by an end of 
fi Ie mark on the tape (just as any other fi 1e). 

VIRTUAL CODE FILES 

code fi Ie consists of 16-bit binary integers. Each integer is 
output as two 8-bi t bytes. The 10",'('r order 8 bi ts are output f; rst, 
foll0' ... ed by the higher oreer 8 bits (this is due to the byte addressing 
of the PDP 11/45 computer). 

When a tl3p~ is reproduced on another machine, the bytes should 
therefor\? be output in exactly the same order in which they ar"e input 
from the tape. 

The virtual code is packed into blocKs of 512 8-bit bytes each. A 
code fi Ie is terminated by an end of fi Ie mark (just 1 iKe any other 
f i 1 e) • 

SOLO COpy TAPE 

This tape contains.2 files. The first file (of blOCk) is an 
autoload prcgN~m that can copy the second fi Ie onto a disk pack on a PDP 
11/45 cor.,puter. The second file (Of 4800 blOCkS) is a complete copy of 
the Solo disk paCk. 

SOLO FILES TAPE 

This tape contains 116 files. The first file is a text f1le that 
lists all the other files. The other 115 files are copies of the text 
and code fi les of the Solo operating system. 

Cost 
Concurr"ent PASCAL Order Form 

1. Oocumentat ion for Concurrent PASCAL $10.00 

2. Distribution Tapes for Concurrent PASCAL $50.00 

3. Over"seas Postage 

4. Tota 1 Cost of Order 

8111 ing Address: Sh i pp i no Address: 

understand that the distribution costs entitle me to use the 
Concurrent P~scal, system on a non-exclusive basis only, and that the 
se~lerS,(Callfornla Institute of Technology, University of Colorado, and 
Unn/er"slty of Southern CalifOrnia),make no warranty of any kind, and do 
not guarantee correctness or malntenanCe of the system. I 1IIIil1 
aCknowledge the authorship ot the system and retain the names 
"Concurrent Pascal" and "SalaM In all uses of It. 

Signature: Date: 

.." 
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TRW 
Dear Andy: 

TRW DSSG 
One Space Park 
90/2178 
Redondo Beach, CA 9f)27fl 
(213) 535-0312 
19 October 1977 

The Multi-Minicomputer Architecture IR&D Group at TRW, headed by Roger P .. 
Vossler, is using Per Brinch Hansen's Concurrent Pascal, to write specja:-our­
pose operating systems for distributed computing research. Although Hansen's 
Concurrent and Sequential Pascal compil ers generate vi rtua 1 code for an ideal 
machine which is implemented by an interpreter, we find that for some applica· 
tions this approach can compete successfully with real machine code running 
under a general purpose operating system. One of the advantages of Concurrent 
Pascal is that its compile time enforcement of access rights eliminates many 
potential time-dependent run time errors. 

We have developed a number of utility programs to supplement those avail­
able on the SOLO distribution tape. Other work has involved writing device 
drivers for additional 10 devices, improvements to the co~pilers, and an ex­
perimental kernel with all 10 drivers removed and rewritten in Pascal. Future 
plans include moving the interpreter and parts of the kernel to microcode on 
machines with WCS, such as the PDP-ll/60. 

Although we are unable to serve as a distribution center, we are interested 
in exchanging ideas and programs with other users of Concurrent Pascal. An 
Implementation Checklist for our implementation is attached. 

Sincerely, 

JBH:nc J.B. Heidebrecht 

(* The Checklist mentioned is listed under DEC PDP-II (Redondo Beach) in the Machine 
Dependent Implementations section. *) 

UNIVERSITY OF YORK 
Modu1a HESLINGTON, YORK, YO! SDD 

TELEPHONE 0904 59861 

DEPARTMENT OF COMPUTER SCIENCE 

Professor of Computer Science: 1. c. Pyle 13 September 1977 

Dear Mr Mickel, 

A MODULA Compiler for the PDP-l1 computer 

A recent copy of the Pascal Newsletter asked for details of any 
compiler for the programming language MODULA. We are writing this 
letter to inform you and the readers of the Newsletter about the 
existence of a compiler written at the University of York and 
completed in the spring of 1977. 

The York MODULA compiler is written in BCPL and is structured in 
four passes using a sequential binary stream for communication 
between the passes. The present version of the compiler runs 
under RSX-l1D and requires a 16k partition for the compilation of 
a program of about 1000 lines. The compiler output is MACRO-ll. 

All of the MODULA language as defined by Wirth has been implemented 
with the following exceptions. 

(i) All names must be declared before use, thus mutually 
recursive procedures are not possible, 

(ii) 

(iii) 

The VALUE statement for presetting global variables has 
not been implemented, 

The procedures "off" and "arnongll have not been implemented. 
Their effect can be obtained by other means within the 
language. 

The following run-time systems are available. 

(i) 

(ii) 

(iii) 

A nucleus to allow MODULA programs to be run on a base 
PDP-ll/40. Including a "loader II to overwrite the operating 
system, the nucleus requires about 150 words of code, 

A similar nucleus for the PDP-ll/OS, including the out-of­
line routines for division and multiplication, requiring about 
200 words, and 

A simple system for running "sequential" MODULA programs under 
RSX-llD. 

The compiler and its run-time system have been tested using: 

(i) A structured test set of about 100 programs to test the 
sequential parts of the language, and 

(ii) Many device driving MODULA programs (including those given 
by Wirth) for testing the full language. We have device 
drivers written in MODULA for the DL-II, KW-IIL, RK-Il, 
AR-ll, GT40, CA-IIF and many other DEC devices. 

So far the compiler has not been distributed to any other institution. 
At the present time our efforts are directed towards providing full 
external and internal documentation of the compiler (we hope to produce 
a document similar in style to Hartman's description of the 
Concurrent PASCAL compiler) and putting the present RSX-llD system into 
a presentable package. Our present development work is: 

(i) Providing a cross compiler for the INTEL 8080 that runs on the 
PDP-llj40. An initial version of the code generator and run­
time system is now complete. Our initial conclusion after 
development of this version is that the 8080 is unsuitable for 
an efficient version of MODULA, and 

(ii) Making the compiler run under UNIX. 

We have just applied to the Science Research Council of Great Britain 
for funds to support a programmer who would look after the MODULA 
compiler maintenance and distribution. Until we know the result of 
this application we will not know what distribution scheme we will 
adopt. In the meantime", we would like to hear from any PASCAL 
Newsletter reader who would be interested in receiving the compiler so 
that we may gauge the interest in this work. We would also be 
interested in knowing what areas of application potential users have 
in mind. 

Our initial conclusions on MODULA, together with further details on the 
compiler, are given in 

J. HOLDEN & I. C. WAND: (Experience with the programming language 
MODULA' • 

A paper presented to the 1977 IFAC/IFIP Real Time Programming Workshop 
held at Eindhoven, Netherlands, on 20-22 June 1977. To be published 
by Pergamon Press. 

We have a very limited number of preprints of this paper available. 

Yours Sincerely, g' ,j~'-() . '1'P 

• Holden 

~~. --1. C. Wand 
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FEATURE IMP L E MEN TAT ION NOTES 
UNIMPLEMENTABLE FEATURES - WARNING 

This note addresses some features I have noted others adding to their PASCAL 

compilers which I condemn as particularly nasty because they are not implementable 

on the Burroughs B6700 system and possibly on other computers. One of PASCAL's 

great potential features is that of portability. make a plea to everyone 

not to introduce features that are not implementable on all computers, and to 

remove any that presently exist. 

(I) Passing pointer values as addre~ses. even in-stack. 

Seen in PN #9/10, page 40. The following program is allowed to execute, storing 

the (stack) address of x in p: 

program P; 

var p 

x 

t integer; 

integer; 

begin 

x:=I; 

p:=tx; 

end. 

{the horrod 

Since the concept 'address' does not exist in some computers, and notably not 

in the Burroughs B6700 in the sense used here, this is virtually unimplementable. 

Stack-addresses are generally not computable segment addresses have two compon­

ents; and any contortion made to try to implement this feature will cause either 

serious security risks, or explode all pointers into requiring two words of 

48-bits for storage (with a time penalty too), or destroy the structure of B6700 

programs making them CDC-like. Pointers are not necessarily address~s; a point 

which seems not to be widely realised. 

The restriction in the PASCAL report was there for a reason: leave it there. 

The feature should not exist, or should only be available when specifically 

enabled by a computer directive. 

(2) Returning function values of all kinds except files 

The Report. allows one to define functions which return values which may be: 

* scalars of all types, 

* reals, and 

;, po inters. 

It has been proposed to extend this permission to all types except file-type. 

(PN 9/10, page 48). The omission of file-types is a blessing, but the others 

were also omitt~d for a definite purpose. Apart from the invention of array 

and record temporaries on the PASCAL run-time stack (which do not otherwise 

occur), and the greater difficulty of distinguishing recursive calls from com-

ponent accesses if regularity is attempted, this feature, too, is virtually un­

implementable on machines which use descriptor-based memory organization, and 

in particular on the Burroughs B6700. 

Arrays and records in this machine are not stored on-stack, rut are allocated 

memory on demand, this memory being described by an on-stack descriptor word. 

In the B6700, this descriptor is memory protected by its tag-field (an extra 

3-bit memory field), and the "RETURN FROM FUNCTION" instruction (RETN) does not 

recognise a descriptor as a legal value to return: it expects an operand value 

as represented by an integer, real, etc (with tag-field = 0). Consequently 

attempts to return such va 1 ues wi 11 a lways crash due to the" I NVALI 0 OPERAND" 

interrupt. 

The ~ way around this problem that does not totally destroy the architectural 

features of the B6700 (thereby slowing it manyfold), is to: 

(a) turn interrupts off, 

(b) shift the local PASCAL stack up by one word, 

(c) adjust the dynamic and static stack activation record pointers to 

correspond to the shift, 

(d) implant the return descriptor into the caller's stack in the free 

word created under the make-stack word, and 

(e) turn interrupts back on. 

have omitted some important features which maybe could be resolved, like how 

the returned memory get de-allocated, but this should suffice to show that this 

is really impossible. 

(3) Allowing pointers to file-types and the use of new{file) 

Observed in correspondance, on Univac PASCAL. The following will compile: 

program P; 

var p t file of char; 

c char; 

begin 

end. 

new{p); 

reset{pt); 

read{pt,c) 

And it will execute. In the Burroughs B6700, file-descriptor-blocks (the oper­

ating system's status area for a real file) must reside in the task's st,ack. 

They cannot reside in some other area such as the heap as they will not then be 

closed and de-allocated by the operating system's block-exit procedure, and the 

ensuing mess will be horrible to contemplate. Moral: beware what you do with 

fi les. 

rn 



CONPILING BOOLEAN EXPRESSIONS -

THE CASE FOR A "BOOLEAN OPERATOR" INTERPRETATION 

In some recent correspondence, I became aware that there might be 

some argument about the correct way to implement boolean expressions 

in PASCAL. This argument arises partially because the "standard" 

documents of PASCAL do not say the same things, and partially since 

the consensus area is perceived by some to be "restrictive". I wish 

here to argue two points: 

* that the consensus area outlined in the "standard" documents 

should be preserved, and 

* that a IIboolean operator'l interpretation be regarded as the 

generally preferred implementation method for evaluating boolean 

expressions. 

The problem area 

The essential problem is related to complex boolean expressions, for 

example: 

(a < 0) £!:. (b > c) 

Are both relational expressions evaluated, followed by a logical or-ing 

of the result (the boolean op~o~ interpretation), or is the first 

factor evaluated and only if it gives false is the second factor 

evaluated (the 4equential eonjunction interpretation)? In the example 

I give, if a,b & c are all simple variables, the t\10 evaluations give 

identical results. If however there could be side-effects, whether 

intentional ones due to funcdon evaluations, or unintentional ones 

due to undefinition of values, then the two possible implementations 

may give different execution results. Hhich is an implementor to 

choose? 

The "standard" documents of PASCAL 

The Revised Report does not specify the semantics of an expression, except 

by a rather remote impl ication. It simply states the syntactic rules for 

expressions, prefaced by an introduction which says: 

"Expressions are eonstruets denoting rules of eomputation for 

obtaining values of variables and generating new values by the 

applieation of operators. 

Sequenees of operators of the same preeedenee are exeeuted 

from left to right . ...... " (Revised Report #8) 

There is little semantic guidance here, except to imply that all operators 

are intended to be applied. 

The User t1anual, our second "standard" document is thankfully more 

explicit. It says: 

"Boolean expressions have the property that their value may be 

known before the entire expression has been evaluated. Assume 

for example that x=O. Then 

(x > 0) and (x < 10) 

is already known to be false after computation of the first 

faetor, and the second need not be evaZuated. The rules of PASCAL 

neither require nor forbid the evaluation of the second part in 

sueh cases. This means that the programmer must assure that the 

seeond faetor is well-defined, independent of the value of the 

value of the first faatoI'. Hence if one assumes that the =ray 

a has an index ranging from 1 to 10, then the following program 

is in error! 

:x:=0; 

repeat x:=+l until (x > 10) or (a[x) = 0) 

(User Manvnl, pp 20-21) 

/I 

While this comment only covers some of the possibilities, it is quite 

explicit as far as it goes. If you accept the authority of the User 

Manual, implementations are at liberty to choose the booiean op~o~ 
or the 4equel"..tJd c.onjunction approach. (Perhaps this freedom is 

regrettable, but that is a question of language or standard criticism.) 

This would seem to dispose of my first question: the consensus area 

reserved for implementors in the standards. Now, which is preferable? 

This is a quite difficult question (impossible to resolve in abstract), 

and hinges around three points: 

* regularity, 

* efficien~y, and 

1< portability. 

Regularity 

One of the guiding principles-of PASCAL is parsimony of concepts. In 

general, one expects expressions to be evaluated as they are written, and 

this is the practice for all expressions in existing PASCAL compilers, 

apart from the cases we are now considering. Regularity therefore 

suggests that treating boolean operators just like all other operators 

(both left and right side operands are evaluated) is the more regular 

approach. Certainly a naive student learning how to program is likely 

to assume this when tracking down an elusive bug, though a programmer 

conditioned by exposure to other languages might not. Particularly 

is this the case if the boolean expressions become even mre complex than 

the ones I or Wirth give. 

= 
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Time-efficiency 

The evaluation of a complex boolean expression might be quite 

time-consuming. Obviously, minimizing the number of things to be 

evaluated \"ill alvlays payoff for sufficiently complex expressions, 

more especially if function evaluations are involved. Just where the 

break-even point comes (if it exists) depends upon whether the boolean 

expression is in a jwnp eontex.t as in.!.i., while or repeat, or in a 

va1.ue eontex.t where it ~ deliver a boolean value. It also depends on 

the machine architecture of the target computer. 

For example the sample expression I gave first is faster to evaluate 

on a Burroughs B6700 in toto, than by sequential conjunction. This arises 

because conditional branches flush the instruction buffers (lookahead), and 

delete the top-of-stack value. On a DEC PDP-II, this would be reversed. 

On the other hand, involving a function evaluation in the second 

factor as in 

(gtyptr = realptr) and compatible(gtyptr,ltyptr) 

would always be faster evaluated by the sequential conjunction method. 

Space-efficiency 

Unlike speed, which tends to be dominated by the properties of a small 

proportion of a program, space occupied by code depends upon the properties 

of all the code. Since typical PASCAL programs have a fair number of 

boolean expressions, compactness is also a desirable property of a compiled 

boo I ean express i on eva I uat i on. Here the dec i s ion cou I d go either \vay, 

depending on the machine architecture, or could exhibit a cross-over 

(as with the Burroghs B6700's time-efficiency). Again to give examples, 

the n6700 alViays requires less code space for the boolean operator 

interpretation (the most extreme case "a:=b and c" requires 8 bytes 

or 18 bytes for the two approaches), and the reverse situation holds 

in the DEC PDP-II. 

Portab iIi ty 

Any implementor must be cognizant of the effects of a compiler on the 

likely portability of the programs written under its umbrella. Is there 

a preference here? The answer is fortunately relatively clear: a compiler 

that implements boolean expressions just 1 ike all other expressions is 

likely to lead to the detection of more illegal PASCAL constructs (1 ike 

that instanced by Wirth) by run-time errors before they leave the system 

supposedly debugged.' Since part of the role of a compiler is detecting 

illegal constructs (as well as compiling legal ones), the 6eque~~ 

eonjun~n interpretation can be seen to reduce the portability of 

PASCAL programs. 

Existing compilers 

I cannot speak for all compilers. because I don't have access to them 

all. Of those I knO\v. we have: 

boolean operator 

CDC 6000 seri es 

PASCAl-P (all of them) 

Burroughs 66700/7700 

Other factors 

sequential conjunction 

ICL 1900 

I have said before that PASCAL does not have a good standard, and this 

can be illustrated here too. Nowhere in the "standard" documents is 

it required that a compiler .,hich implements sequential conjunction 

eva 1 uate the 1 eftmost factor first. I don' t th ink any exi st i ng compi 1 er 

is that clever (they are largely one-pass) but an optimizing compiler 

might quite easily decide to evaluate a simpler second (or third) 

factor before the leftmost one. It seems reasonably certain that 

some PASCAL compiler will attempt it if the language has a reasonable 

future to go. 

boolean sequential 

operator conj unct i on 
- -

regularity better -
speed ? better for complex 

expressions 

space ? ? 

portab iii ty better -

As happens so often, we end u~ comparing incomparables: efficiency vs 

desirable properties. Fortunately for me, the Burroughs 66700 architecture 

un i forml y favours the method ,.i th the bes t propart i es, and there was no 

confl ict. This \.i 11 not be so in other computers where a comparison 

does not give a boolean result, but sets condition codes or some such 

hardware fudge. 

Let me My, tha;t "[6 a eompileJt. -fA Wended pOJr. teac.hlng puJtp06 U (60:that 

llegu!aJU:ty -fA hnpoJt:ta.nt and e66,[ci.e.ney not). 01l,.[6 :the pllomotion 

06 pllogllam ,.[1'l.:teJt.eha.nge -fA llegaltded M hnpoJt:ta.nt, then the cJ1.O,.[ee 6eem6 

quUe cleM :to me: boolean opeJt.a:toJrh 6hou1d be hnplemented M 6ueh, 

and eveJty 6ac.:t0Jr. eva1.ua.:ted. 
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Only in a compUelL wlU.c.h -i.6 ct-i.med at plwdue-i.ng op:tim-i.zed code. 06 lugh 

qu.a..U;ty wou.td .u <le.e.m de.<l,{}utbie. to e.mpioy .se.que.n:ti.ctl. co njwtdion. I :tIunk 

helLe. 06 compUeJL6 ;that a.lle.mp:t <I:ttr.e.ng:tlt lte.dud-i.oM, ott opti.m.i.ze. ioopl.> 

and <lub-e.x.plte.<l<lioM. AU <luch lte.aMangeme.n:t6 have. ;the.-i.tt dttawback6 and 

nMUne.<l<l e.<I. I:t may howe.velL be. ne.ce.<l<lalty ott de.<littabie. to U6 e. <I e.que.n:t.i.a£. 

conjundion in a non-optimizing compUeJt <limpiy be.c.aU6e. 06 ;the. dW1!6ine.<l<l 

06 :the. machine. altc.hUe.c1:Wte.. Th-i.6 <lhou.td be. tte.glte.:t:te.d and Ite.galtde.d M 

an un60tt:tu.na:te. occu.ltlte.nce. c.ctU.[ng 6 Olt a comp£iUn:tto :tile. compu.telL 

altc.h-i.:te.c1:! 

PR08LEM 

Professor A.H.J.Sale 

Department of Information Science 

University of Tasmania 

IMPLEMENTATION FEATURE - LONG IDENTIFIERS 

The definition of PASCAL allows identifiers to be of any length, provided 

they meet the compactness criterion, and are composed of an alphabetic and 

alphanumeric characters. It is natural therefore for the full identifier 

to be taken as uniquely identifying some object or concept, and this would 

normally call for the full identifier to be entered into a PASCAL compiler's 

symbol table. 

Two features spoil this picture. One is the unfortunate implementation in 

PASCAL-6000 (CDC) of treating only the first ten characters of an identifier 

as significant, and the propagation effect this decision has had on PASCAL-P 

and other PASCAL compilers. The second is the statement in the portability 

note of the User Manual to the effect that identifiers should be chosen to 

be unique over their first eight characters. These have given rise to a 

common presumption in the PASCAL community that this regrettable handling 

is a standard part of PASCAL; I have been exhorted to reduce significant 

characters in the Burroughs 86700 PASCAL compiler to eight characters! 

The problem arises as long as there exist commonly available compilers which 

treat different parts of an identifier as significant: some PASCAL programs 

may compile on system A but not on system B, or worse, some may execute 

differently on system A from system 8. These arise from the combination 

of the Algol scope rules in PASCAL, and the significance conventions alluded 

to above. 

THE 8EST SOLUTION 

The best solution is quite clear: all existing PASCAL compilers should be 

modified so that they retain all characters of identifiers in the symbol 

table. In the 86700 compiler this is done, and since the compactness criterion 

limits an identifier to a single input record, no identifier can exceed 72 

characters (the size of the input record). 

There are few valid reasons for the retention of the common practices used 

in current compilers. Probably the most significant argument is one of space, 

especially in mini- or micro-computer implementations. This is indisputable, 

but such implementations are often restricted in other ways as well. An 

oft-met argument is that PASCAL lends itself to fixed-length-strings (due 

to the type constraintsl and that full significance would be very difficult 

to program. 

Piffle! Any competent programmer can get around this with only a fractional 

increase in complexity, and that confined to three or four small routines 

(NEXTSYMBOL, ENTERINTOTABLE, SEARCHTABLE, and SEARCHLEVEL). An obvious 

idea that occurs to me is to chain overflow text in special records in 

the heap. The loss of speed is likely to be small if the base size of the 

names is large enough to cover most occurrences. 

RECOMMENDATION 1 l;to c.ompUeJt impie.me.n:tOM and mcUn:tcUYleJL6) 

Pie.Me. :tIte.a:t a.U c.haltac;teJL6 on -1-denUfr{.eJL6 M <I.i.gvvi.fr{.c.an:t, unle.<ll.> 

you ha.ve. <le.VelLe. <lpa.c.e. C.OM:ttr.cUn:t6. 

A PRAGMATIC PATCH 

Though the B6700 compiler does implement full significance, there never­

theless remains the problem of how to enable (i) 86700 programmers to 

modify their programs to achieve the same execution on other systems, and 

(ii) B6700 programmers who receive software from elsewhere to detect 

masquerade errors that might be persistent in that software. This difficulty 

has been tackled by making a change in the procedure that enters identifiers 

into the symbol table, and making the additional checking conditional on 

the setting of a compiler option 'STANDARD'. 

Under normal circumstances, STANDARD is reset, and the compiler behaves 

similarly to other PASCAL compilers. If STANDARD is set by the user, the 

compiler issues warning messages for non-standard features (for example 

special pre-defined procedures, or ELSE in CASE), and it enables the 

identifier check. 

This check operates as follows: before the identifier is entered into the 

'-I 
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symbol table it is truncated to eight characters (if necessary), and the 

table is searched for a truncated match with this fragment. If no match 

is found, the entry is made in the normal way. If a match is found, one 

of a variety of nasty situations has arisen, and additional checks are 

necessary to identify the reason. The case depends on whether the match 

has occurred at the current topmost lexical level or not, and on whether 

a full-significance match of entry and identifier also succeeds or not: 

Does a fuZZ 

significance 

match succeed? 

Yes 

No 

Lexical level 

Top Beneath 

Clash Redefinition 

Sibl ing Masquerade 

Let me examine each of these cases: 

~: 
This is a blatant direct name clash: every compiler should object to it. 

The B6700 compiler does nothing at this point as the error will be reported 

during the subsequent entry of the name into the table. 

Redef i nit ion: 
No error, simply the Algol scope rules embedded into PASCAL causing an 

outer identifier to become inaccessible. Few compilers would even comment 

but the B6700 compiler will issue a 'NOTE' message as this is sometimes 

the cause of mysterious errors. Redefinition of 1-s and J-s will have to 

be consciously ignored. (Those of a legalistic turn of mind may ponder 

on whether the portabi I ity note in the User Manual prohibits redefinition; 

an example of how careless wording can be interpreted.) 

S ibl ing: 

This is a distinct name which is so treated on the B6700, but will result 

in a compiler error message ('CLASH') on an 8-character PASCAL. A 'WARNING' 

is issued at this point. 

Masquerade: 
The most important case to detect: this may successfully compile on both 

the B6700 and on an 8-character PASCAL (depending on the objects identified) 

but would possibly execute with quite different effects. On a full­

significance compiler the two names are quite distinct, but on an B-character 

compiler the inner one re-defines the outer one in its scope. A 'WARNING' 

is issued. 

In all cases, the normal entry of the full name into the table is then performed. 

CAUSES OF PORTABILITY LOSS 

There are two basic ways that portability of PASCAL programs can be affected 

by this naming problem. One is common to all compilers that regard more than 

eight characters as significant (e.g. PASCAL-6000), and arises out of the 

natural tendency to miss possible naming problems on more restricted compilers. 

The B6700 compiler can detect these for its own offspring before they leave 

its protection, but it can also serve to detect these flaws in programs that 

are written under different PASCAL systems. 

The second arises from an obnoxious practice that I have seen encouraged by 

the limited-significance convention. I recall one installation where it was 

the installation-standard to use the ignored text of an identifier in an 

Algol system as a heaven-sent opportunity for commentary! The only sure-fire 

cure for this is to do away with limited significance. Exhortation will do 

for those who listen, but the industry-at-large needs more definite and obvious 

constraints. 

Reeommenda.tion 2 (to c.ompileJL hnptemen:tolL6 and ma..i.n:tabtelL6) 

16 /jOWL PASCAL c.ompileJt. bLea.t6 mOlLe than e,ight c.hcvtade1L6 a.6 .6.ign.i.6.i.c.a.nt, 

make the .6ame c.hec.k.6 a.6 ducJvi.bed above on .ident.i6.ielL6. 

Rec.ommenda.U.on 3 (to U.6e1L6 06 PASCAL) 

Be60l!.e /jou. Jte.tea.6e a .6u.ppO.6ecU./j poJtta.b.e.e pMgJLam, c.omp.L.e.e .it on a. .6/j.6tem 

that c.hec.k.6 60Jt .iden:ti.6.ieJt. pJtob.e.em6 (e.g. BWLJtou.gh.6 B6700 PASCAL), and 

exVl-t pJtU.6 WLe on hnp.e.emen:tolL6 and ma.in:ta..ine1L6 to e.l.hn.inate tlU.6 .6 ema.n:ti.c. 

.6na.g. 

INTERIM REPORT - IMPLEMENTATION OF FOR-STATEMENT - 2 

This note adds details for the ICLI900 compiler to the set already detailed in 

Report I. 

ICL 1900 Pascal (test site: University of Southampton) 

The implementation is equivalent to: 

initial :=el; 

final :=e2; 

v:=initial; 

if (final - initial) ~ 0 then begin 
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end; 

repeat beg i n 

s' 

v:=v+l 

end unti 1 v > final; 

The consequences are 

(i) the order of execution is el, e2, assign to v. Identical to PASCAL-6000 

and 86700. 

(ii) the exit value of v if the loop is never entered is el. 

(iii) the exit value of v if the loop is entered is (e2 + 1). 

Additionally, the controlled variable can be altered from within the loop, and 

this alteration affects the progress of counting. 

It is interesting, and sad, to note that all three compilers reported so far 

have different answers to my questions (ii) and (iii). The uniform answer to 

question (i) is perhaps a sign for the future ... 

FOR Statement 

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

- Robert A. Fraley 

IBM 370 (UBC Version) 
HP 3000 (Forthcoming) 

The program behavior matches that of the CDC 6000 version, 

as printed in PUGN #9. There are no limits except for word size. 

(231 on IBM. Currently 215 on the HP, but double word integers 

may eventually be supported.) 

For the IBM version, optimizations are made in several cases: 

a. If the limit is a constant, it is not stored in temp 2. 

b. In order of decreasing efficiency, the loop forms are: 

down to 1 

down to constant 

to constant < 224 (with initial value ~ 0) 

to constant 

vari?b 1 e 1 imi t 

MAC H I NED E PEN DEN TIM P L E MEN TAT ION S 

Alpha Micro Systems AM-ll 

See DEC LSI-ll (San Diego). 

Andromeda Systems ll/B 

November 21, 1977 

Mr. Timothy 1"1. Bonham 
D605/1630 S. Sixth St. 
Minneapolis, MN 55454 

Dear Timothy: 

ANOROMeo~ 
sys,eMS. 

Thai1k you for your inquiry about our ll/B System. You will find our 
standard product literature enclosed. 

In regard to your specific questions: 

1. We are considering offering Pascal with the II/B. ,,0 
final decision has been made yet. 

2. We have been in communication with Ken Bowles and nis 
assistant ~ark Overgaard. Based on our discussions 
we have no reason to believe the UCSD Pascal won't ~ork 
on the II/B. (If we were to offer Pascal directly it 
would be UCSD Pascal.) , 

3. I'm not familiar with the systems mentioned so I can not 
comment on them. 

If you should have any further questions, please don't hesitate to contact 
me. 

14701 ARMINTA STREET NJ PANORAMA CITY, CALIFORNIA 91402 (213) 781-6000 
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Burroughs B5700 (Edinburgh) 

Heriot-Watt University 

Mr. A. Mickel, 
PASCAL Users' Group, 
277 Experimental Engineering Building, 
208 Southeast Union Street, 
University of Minnesota, 
Minneapolis, 
Minnesota, 55455, 
U.S.A. 

Dear Mr. Mickel, 

Department of Computer 
Science 

37-39 Grassmarket, Edinburgh EH1 2HW 

Tel 031-2258432 031-2265601 Ext 

Head of Department 
Professor A Balfoul, MA, FIMA, fBCS 

your ref 

our ref ABjKM 

date 30th November 1977. 

I thought it was about time that I let the PASCAL Users' 
Group know about the implementation of PASCAL that we are 
running at Heriot-Watt University on our Burroughs B5700. We 
have a PASCAL translator that produces a Burroughs XALGOL 
program. It is based on the CDC 6600 compiler written by 
U. Amman & R. Schild, and conforms as closely as possible to 
the definition by Jensen & Wirth. We have been using it 
for almost 2 years now very successfully. Indeed, one 
colleague has almost completed writing a MODULA compiler in 
~ASCAL using it. The only major extension to the compiler 
1S a cross-referencing option. 

We also have a frequency analyser that can be run in 
conjunction with the compiler. This is still being worked 
on to tidy it up, but works very well. 

The PASCAL compiler was produced for us by an M.Sc. 
student from.Oslo, Norway called Dag Langmyhr, to whom we 
are extremely grateful as he continues to maintain it for 
us. The frequency analyser was written by another M.Sc. 
student Mike Staker. 

Recently we obtained a PASCAL compiler for our Burroughs 
B1726 from Paul Schul tess of the University of Zurich. This 
has so far proved very successful with no problems. I have 
extended it slightly to allow the slightly odd character set 
from our B5700 PASCAL programs to be acceptable to it. We 
look forward to the implementation of real arithmetic by 
Herr Schultess. 

Anybody wishing any information about our efforts with 
PASCAL can contact me at the above address. I will be 
on~y to~ ~lease~ to help if I can. We already have several 
un1vers1t1es uS1ng our compiler in the USA Japan and South 
Africa. ' 

Yours sincerely, 

/" 

v~A~ 
~A. Cooper. 

Burroughs B6700/7700 (Tasmania) 

Arthur Sale sent us a very impressive (about 170 pages) manual for his B6700/7700 
implementation: B6700/7700 PASCAL Reference Manual (R77-3; July, 1977). Arthur also sent 
~n. interesting report entitled "Th~ Use of Tag Six in a Pascal Compiler" (R77-4), which 
d~scusses the use of words w~th tags of six in the PASCAL implementation for the 

Burroughs B6700 developed at the University of Tasmania. It involves questions of language 
definition, undefined values of variables, and machine design. 1I (From the abstract.) Both 
of these reports are published by the Department of Information Science, The University of 
Tasmania, G.P.O. Box 252C Hobart, Tasmania 7001. (* Thanks Arthur! *) 

Burroughs B6700/7700 (San Diego). 

In a letter dated 3 November 1977, Thomas J. Kelly, 58-B Meadowlake Drive, Downingtown, 
PA 19335, wrote: 

"I've changed jobs: I now work for Burroughs Corp. I exerted some effort and we are 
now using the UCSD implementation of PASCAL on our B7700. For any other B7700 users 
who need a compiler t you can get one from UCSD t I suppose. It's okaYt but we have 
discovered several bugs. There is also a fix that needs to be installed to allow the 
generated code to run properly on a B7700 (as opposed to B6700). I will send that fix 
on to UCSD. I don't know if they'll put it in. If anyone wants tat they can get one 
directly from me (at the above address). tI 

Also see Tom Shields in the Here and There section. 

CDC Cyber 18 and 2550 (Santa Ana) 

Jim Fontana reports that the Implementor/Maintainer of this implementation is Gordon Wood, 
CDC t La Jolla t California, and that the Distributor is Control Data Corporation t 
Professional Services Division t Sunnyvale t California. 

CDC Cyber 18 (Berlin) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. Implementors: Lutz Chris toph (Kernel) and Thomas 
Wagner (Interpreter); Technische Universitaet Berlin; DV-Grundausbildung; Institut fuer 
angewandte Informatik; VSH 5; Otto-Suhr-Allee 18/20; D-1000 Berlin - 10; Germany. Phone: 
secretariate 30-314-4893 from 8 to 13 MEZ except Tuesday. 

2. MACHINE. CDC Cyber 18, Models OS, 10, and 20. Model 17 is not supported due to use of 
the Enhanced Instruction Set, and Model 30 because it is a dual processor machine. 
Floating point firmware and software will both be supported. 

3. SYSTEM CONFIGURATION. In interpretive form will need less than 48KW for self 
compilation. Requires a disk (cartridge or SMD). 

4. DISTRIBUTION. Not yet. Later will be distributed by CDC. (Agreement with the German 
branch. ) 

5. DOCUMENTATION. A supplement to the Brinch Hansen articles is planned. 

6. MAINTENANCE POLICY. Not determined yet. 

7. STANDARD. Brinch Hansen Pascal. Some extensions are to be discussed. 

8. MEASUREHENTS. Will be provided when system is operative. 

9. RELIABILITY. 
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10. DEVELOPMENT METHOD. Kernel/In·terpreter rewritten and cross-assembled on CDC 6500. 
Compiler: Development not started. 

11. LIBRARY SUPPORT. As with all Concurrent Pascal implementations. (poor) 

CDC 3200 (Minneapolis) 

Unfortunately, the rumor printed in Pascal News #9-10 regarding John Urbanski (West Bank 
Computer Center, 90 Blegen Hall, University of Minnesota, 269 19th Ave. South, 
Minneapolis, MN 55455) and the CDC 3200 i~lementation is no longer viable. John's 3200 is 
being replaced by a different machine. 

CDC 6000, Cyber 70, Cyber 170 (Zurich) 

George Richmond has announced: (1) that Release 2 of Pascal-6000 will be distributed for 
$60, and (2) that buyers may no longer send their own tapes to receive Pascal. Also, John 
Strait and Andy Mickel sadly announce a six month delay in the long awaited Release 3. 

CDC 6000, Cyber 70, Cyber 170 (Bethlehem) 

PASCAL-I Interactive. Conversational PASCAL-S 

PASCAL-I is a version of the Wirth PASCAL-S (PASCAL subset) system 
designed to interact with a terminal user. The system compiles and 
interactively interprets PASCAL-S programs. It automatically formats 
source text on compilation and allows the user to edit his program. 

Text editing functions include GET and SAVE a file. All other editing 
operations follow PASCAL scope rules (i.e. the command LIST defaults 
to listing only the procedure being edited). Statements can be inserted, 
erased, replaced, moved, and printed. Strings can be searched for and 
changed. The REPEAT command reapplies the last edit command. There are 
no line numbers; the editing scope is alw~ys very local, and none seem 
needed or desired. The edit pOinter can be moved from procedure to 
procedure, up and down within a procedure, and to the top and bottom of 
a procedure. Entire procedures can be moved or deleted. Their levels 
can be easily changed. A tree structured listing of procedure 
relationships is produced by the STRUCTURE command. 

The HELP command gives detailed instructions and examples for each 
command. The MESSAGE command gives a full descriptive statement of 
the cause of a syntax error and sometimes includes recommendations for 
possible fixes. "LIST,E,M" will list only the erroneous lines of a 
procedure with the full descriptive messages for each error. 

The compiler automatically formats the user program on input and 
re-compilation. Statements are placed on single lines and properly 
indented. Data structures are neatly laid out. Comments are well 
handled. and inter symbol spacing is rationally done. 

The internal text is efficiently stored as linked. variable length, 
blank suppressed lines. After program changes. the compiler recompiles 
only the minimal set of affected procedures. The internal code is a 
dynamically managed, linked group of variable length code blocks. This 
internal code resembles PASCAL-S code, is position independent, highly 
compressed. and exceptionally efficient for interpretive execution; the 
linked data structures allow the system to perform efficient automatic 
dynamic garbage collection. Code and text for statements are mutually 
linked so that the run time system displays user program statuses with 
actual text line references. 

A user may EXECUTE or CONTINUE his program. Single statement stepping 
is available. Statements or procedures may be traced. Fifteen <J 

breakpoints may be set. unset, or ignored. Limits on output lines. ~ 
statements or PASCAL-S instructions to be executed can be set to halt en 
execution. The system also recovers from user aborts and system timeouts. n 
On time out. the system saves the user program to a file. A user abort 
behaves as an instantaneous breakpoint invocation. The system stops 
interpreting the user's program at a statement boundary and allows him 
to execute commands and later to restart his program. 

A user may request a PMD (post mortem dump) of his variables. He gets 
a complete statement of his I/O buffers, simple variable names and 
values, and recent execution history. The system accepts PASCAL code 
for immediate execution. Code for 1mmeOIate execution is delimited by 
dOllar signs ($) and can be anything from a statement to an entire 
procedure body (i.e. declarations and code but no procedure or function 
declarations). The user has complete access at the source level to his 
current dynamic program environment. One block of immediate code can 
be saved with each procedure and can be reinvoked by typing $$. 

User program I/O is fully integrated into the system. The user can 
Signal EOF on his program's input file; PASCAL-I passes this status to 
his program and accepts more input. Recovery of any user I/O error 
is automatically performed. The system gives the user three tries to 
pass valid data to his program. Detailed error !nessages with an 
annotated display of the offending input are presented. Anyone who 
thinks PASCAL doesn't have adequate facilities for interactive I/O 
should see PASCAL-I in action. 

This system has the interactiveness of APL, BASIC. and the PL/I Checkout 
Compiler and does it for PASCAL. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

IMPLEMENTOR/DISTRIBUTO~MAINTAINER. 
- Richard J. Ciehelli, Department of Mathematics 

Bldg. # 14, Christmas-Saucon Hall 
Lehigh University, Bethlehem, PA 
(and ANPA/RI, P.O. Box 598, Easton, PA 18042 215-253-6155) 

- J Curtis Loughin. Lehigh University and ANPA 
- John P. McGrath, Lehigh University 

MACHINE. Written entirely in PASCAL using some features of PASCAL 
6000 (segmented files fer terminal I/O to flush buffers and read 
past EOF on terminal input). Operational under SCOPE 3.4 using the 
CDC segmented loader. 

SYSTEM CONFIGURATION. SCOPE 3.4 with INTERCOM. 

DISTRIBUTION. Magnetic tape.. SCOPE format. 7 track. 800 bpi. $100. 
Other media by special arrangement. 

DOCUMENTATION. 
- System level: 
- User level 

Very readable code (guaranteed) 
System explains itself in response to the HELP 
command (full details - oriented towards novice 
programmers) 

MAINTENANCE. Accepting bug reports. (Concise. fully documented, 
unreported bugs from Lehigh users are rewarded at $1 each.) 

STANDARD. Supports PASCAL-So Differences from standard PASCAL _ 
files - only INPUT and OUTPUT. no set~user defined scaler types. 
pointer variables, case variants, labels, goto's, or with statements. 
Any PASCAL-S/PASCAL-I program is a valid PASCAL program. 
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8. 

9. 

10. 

MEASUREMENTS. Interpreter and overlayed. Beats CDC BASIC hands down 
in cpu efficiency (size and time), features, etc. It is the fastest 
compiler on campus (because of partial compilation it outperforms 
PASCAL-S), and it does very well at run time. The compiler forms 
the largest overlay segment and runs at 358K The editor 3egment 
runs in about 24SK. PASCAL-I will compile and interpret PA8CAL-S 
programs of up to about 500 lines as the system is currently 
ccmfigured. 

F.ELIABILITY. Runs just great. 

DEVELOPMENT ~lETHOD. Started with PASCAL-S and Wirth-Jensen I/O 
routines. Built suitable data structures for storage of compressed 
program source and interpr'eter code. Modified PCSYSTM to fully 
recover from user aborts and system timeouts. Also added file 
access primitives and moved stack and heap to low core to enable 
the segmented loader to vary field length. Development took place 
during April, 1977 to Octobe:r, 1977 and was a very part-time effort. 
The system is about 7000 lines of tightly formatted PASCAL. 

Implementor responsibilities: 
Curt Loughin 

Editor 
i"ormatter 
PASCAL-S compiler rewr He 
PASCAL-S interpreter rewl'ite 
Immediate code routines 

Jor,r, McGrath 
I/O routines rewrite 
HELP conuuand 
PCSYSTM mods 

Richard Cichelli. (project leader) 
Post mortem dump 
and other run-time control and status routines 

CDC 7600 (Hanchester) 

Peter Hayes (UlIRCC; Oxford Road; Manchester M13 9PL; England; 061-2738252) reported on 22 
November 1977 several corrections to the Checklist printed in Pascal News #9-1D: 

- Price: 30 pounds sterling (instead of 50). ----------
- Core requirements (octal): 42402 Se11, or 36045 if segment loaded (using a simple 

segment structure. Self-compiles in less than 60000. 
- First released in July 1976. Now used at four sites, running under Scope 2.1.4. 

Data General Nova (Lancaster) 

University of Lancaster 

Department of Computer Studies 
Ballrigg, Lancaster 
Telephone Lancaster 65201 (STD 0524) 

Head of Department: J A. Llewellyn B.Sc., M.PhiL, ERGS, ELM.A. 

Deer Andy. 

27th October 1977. 

Hp.re at Lancaster we are just about ready to distribute the 
second relefise of Nova PASCAL Comniler. \.ye are aiming to do this 
or. or about, 25th Ncvember 1977. I;Je have already sent details to 
Dr.Maqr:uski end ,Jim Hebert. They should also have copies of the 
ne\·' compiler shortly. 

1. 

3. 

4. 

5. 

6. 

7. 

B. 

We now have a fairly complete checklist for you, which I 
enclose, and some details of timings, both execution and compilation, 
which Bob Berry put together. I think PUG readers might find them 
interesting. 

Thanks, 

Distributors/Implementors 

Data General Nova 

Arthur Foster. 

R.E.BERRY and A.FOSTER 
Computer Studies Department 
University of Lancaster 
Bailrigg 
Lancaster 

Developed with RDOS 4.02, we also use it under RDOS 5.00, and one user 
tells us he uses it under RDOS 6.10 without any trouble. We assume at 
least 32K words of core, disc backing store. The present system assumes 
no hardware Multiply/Divide or flcating point. 

Distribution: from Lancaster 2.5 Mbyte cartridge disk 
Data General Cassette 

in U.S.A. two people who have Lancaster Pascal have offered to oct as 
distributors thus increasing the range of distribution media. 

Dr.H.S. Magnuski 
Gamma Technology 
BOO Welch Road 
Palo Alto 
California 94304. 
(9 trac~ BOO BPI mag tape) 

Jim Hebert, 
51 Thomas Road 
Swampscott 
Mass. 01907. 
(9 track 800 BPI mag tape) 

User manual provided, Pascal User Manual and Report assumed. 

Maintenance pol.<.cy : No formal commitment to provide support can be given, 
however, bug reports welcome. To date all kno~n bugs have been fixed and 
this policy will continue for as long as is practicable. 

Pascal P4 subset accepted. 

Measurements : P-code is generated, assembled and then interpreted 

Compiler core requirements (n.b. compiler uses overlays) 

Release 1 Release 2 

Compiler 1,~1AX (decimal) 14,055 15,505 

Additional fixed table space 1,092 1,197 

(words) 

(words) 

The workspace remaining depends upon size of the ROOS system usee!. 
Th~ size of program which can be compiled depends upon the number of user 
defined symbols (dynamic area used) and the depth of nesting of procedures/ 
statements. Thus it is difficult to make any general statement acout the 
size of progra'll which can be compiled, however, we observe that the 
assembler for the system is of some 1,100 lines of Pascal source g"ner<:ting 
7,400 Pcode instructions and we can compile this on our 32K system. ~e 
cannot compile the compiler but would expect to do so with more than 32K 
of core. 
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9. 

10. 

11. 

Timing See attached sheet. 

Reliabili ty : Release 1 was made available to our own department user<:, in 
January 1977 and at the time of writing has been distributed to eight knO\;n 
sjtes. No significant bugs have been reported from ext€;rnal users. ReleasE? 
is at present available to our own use£s and will be available to others by 
the time this appears in PUG newsletter. 

Develol'ment : Originally cross-co'npiled from a CDC 7600. The P-code 
asser,bler was written from scratch in Pascal; the P-code interpreter was 
implemented in Nova Assembly language. 

Libraries : no library support in Release 1. Under Release 2 user procedures 
may be separately compiled enabling the user to set up his own libraries. It 
is not possible to link into any other librariES. 

2:iming information for Nova Pascal Release 2 

We have no+: a::; yet campi] ed the compiler \-,1i th our sys tern so 
cannot give figures for that. Instead to provide the basis for 
our statement that the performance of our Pascal 'lcompares favourably" 
with DG Algol a list of times obtained by running some well known 
small, and often uninteresting programs are given. The timings are 
taken from a Nova 2/10 running under RLJOS 4.02 with 32K of core 
and no hard~'are multiply divide and no floating point unit. They 
were (rather crudely) obtained by using the GTOD command to prefix 
and postfix the CLI con~and necessary to load the appropriate program. 
"Compile" should be taken to mean ",he production of a save file (.SV) 
from the .3ppropriate source program. 

Algol Pascal 

Program 'H' Compile B2! Compile B2! 
m:s m:s m:s m:s 

1. 0:55 0:06 1:21 0:07 

2. 1:15 1:54 1:39 2:35 

3. 1:16 14:32 1:40 11:59 

4. 1:10 2:06 1:38 5: 56 

5. 1:09 2:52 1:37 1:55 

c. 1:06 3:18 1:35 1:11 

7. 1:08 1:28 1:36 1:03 

8. 1:36 1:56 1:57 3:13 

9. 4:46 4:30 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

More about the test programs 

A program consisting simply of BEGIN END 

Matrix multiply of two 50'50 matrices of integers.No I/O 

Matrix multiply of 50'50 matrices of reals. No I/O 

Sort an array of 1,000 integers into descending order of magnitude from 
ascending order of masnitude. No I/O 

Ackomans function (3,6). No I/O 

Write 10,001 integers into a file. 

Read 10,001 integers from a file. 

Generate 5,000 random integers (printing only the last). 

Genera'e 5,000 random integers and write to a file. 

Timings 5uch as these offer much scope for debate. It is safer 
to let others draw what conclusions they will from these figures (and 
any other figures that may be produced). I simply wish to observe that 
interpretive Pascal "comparEe; favourably" with the code produced by DG 
Algol. r" the programs used above the Algol and the Pascal looks very 
much the same. No attempt is made to exploit one feature of a particular 
language or implementation, and no tuning has been done. If anyune has 
other examples to contribute to such timing comparisons I would be 
pleased to hear ?bout them. 

R.E.Berry. 

~ - A.Foster l:elieves that ~ programs both compile and execute 
more efficiently in PASCAL than Algol, due to the nature of the lan~age. 
He has experience writing large programs in Nova PASCAL and Nova ALGOL 
over the last year and believes that the real advantages of PP5CAL are 
that Nova PP.SCAL programs are considerably easier to develop than Nova 
Algol programs, in his view. 

GAMMA TECHNOLOGY 

October 6, 1977 

Dear Andy: 

Thanks for the pre-release of the DG notes. Here's some new information for you. 

I have made an agreement with R.E. Berry of the University of Lancaster to be a 
secondary distribution point for his NOVA PASCAL. We will supply the program on 
9-track BOO-bpi magnetic tape in RDOS dump format, and the manuals. The distribution 
charge is $70 for the binaries of Release 1. We will collect trouble reports and 
ship them to England, but all corrections will have to come from U.1. Also, we 
cannot supply the program on any other media, on disks, on floppies, on cassettes, in 
bottles or cans. California residents must add the appropriate sales tax. 
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During September I had a chance to run a comparision of the Lancaster PASCAL against 
the PASCAL written by Ted Park now with Medical Data Consultants (formerly Loma Linda 
University). First, I must compliment both authors on the ease of use of both of 
these compilers. For both systems I had compiled and run a program in less than an 
hour after loading the tape, and there were no mysterious system crashes or wipeouts 
as one would expect with the first release of a new software package. The system 
used (courtesy of ROLM Corp.) was a top-of-the-line ECLIPSE C330 with DG's ZEBRA 
disk. The Lancaster PASCAL was also run on my 32KW NOVA 2/10 with a Diablo 30 disk 
drive. Five short PASCAL programs were compiled (a total of 5319 characters), and 
three of the programs were executed. These are the results: 

Compile time (seconds) 
Run time (seconds) 

Lancaster 
NOVA 2/10 

515 
86 

Lancaster 
C330 

242 
47 

Loma Linda 
C330 

582 
299 

After these tests I called Ted to ask him what his program was doing with all that 
CPU time, and he described to me a long list of problem areas where performance could 
be improved (changes in his macro facility, use of variable size data structures, 
more efficient use of the RDOS I/O structure, revision of his paging algorithm, less 
runtime e.rror checking in the compiler's P-code interpreter, etc.). He has implemented 
a virtual memory scheme and makes heavy use of the ECLIPSE instruction set, so with a 
little tuning up of his software I predict he'll be able to run larger programs faster 
than the Lancaster group. 

The Lancaster PASCAL has a few quirks of its own, primarily related to problems of 
the compiler and run-time system knowing about their environment: a subdirectory is 
difficult to use, long filenames cause errors, and it doesn't work at all in the 
foreground partition. 

Nevertheless, my conclusion is that we have two good implementations now available 
on DG equipment. 

Yours sincerely, 

H.S. Magnuski, President 
Gamma Technology, Inc. 

800 Welch Ro.d • P.lo Alto • California 94304. 415-326-1661 • TWX: 910-373-1296 

Data General Eclipse (San Bernardino) (previously Loma Linda) 

MEDICAL DATA CONSULTANTS 

October 19, 1977 

Dear Andy, 

MD • 
I received your pre-release of the D.G. notes for #9 and #10 -­
thanks. I have some updated information for you concerning my 
ECLIPSE PASCAL system: 

(714J 825-2683 

You have received a letter from Hank Magnuski comparing my 
system with the Lancaster system. He pointed out several 
problem areas (speed-wise, we still have found no bugs!) I 
mentioned to him. Since his letter to you I have cleaned up 
all these problems and am putting together a 'final' version. 
I am obtaining a copy of the Lancaster compiler to do my own 
internal benchmarks; I want to make detailed comparisons of 
the two systems. The Lancaster version will always compile 
a little faster than mine and maybe run character-oriented or 
integer-oriented programs faster. I feel the strong points 
of my compiler are: 

1. Total integration into the RDOS environment 

2. The exclusive use of double precision (32-bit) integers 

3. The exclusive and fast use of double precision (64-bit) 
reals 

4. Ease of modification and extension. 

will share my benchmark results with you when I complete them. 

am still happy to distribute my preliminary version free. I 
am negotiating with Hank to market the nevi version for a cost. 
The exact price and distribution methodology have not yet been 
established. 

By the way -- It is no secret that PASCAL-P4 is a subset but has 
anybody compiled a complete list of its differences? I have 
begun one and will enclose it for your information. I'm sure 
it is not complete and would like someone to add to it and perhaps 
publish it in PUGN. 

Ted C. Park 
Director, Systems Development 

TCP:map 

cc: H.S. Magnuski 

1894 Commercenter West, Suite 302, San Bernardino, CA 92408 

DEC PDP-8 (Minneapolis) 

The SSRFC Pascal Group (SSRFC; 25 Blegen Hall; University of Minnesota; 269 19th Ave. 
South; Minneapolis, MN 55455 (612/373-5599) announced on 31 December 1977 that: "The 
project is undergoing extensive redesign and development. We apologize to all those who 
have received no response to inquiries regarding distribution. He are not distributing any 
version presently. A mailing list is being maintained so that interested parties can be 
informed of changes in status." 
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Digital Equipment Corporation (DEC) PDP-ll and LSI-ll -- Introduction. 

Good News: DECUS Pascal SIG was resurrected by John Barr (Pascal SIG; c/o DECUS; 146 Main 
Street, PK-3/E55; Maynard, MA 01754; -OR- Hughes Aircraft Co.; Box 92919; Los Angeles, 
CA 90009; Attn: John R. Barr 377/C209) who edits the bimonthly DECUS Pascal SIG 
Newsletter. So far (31 Dec. 1977) we have received two issues: Vol. 1, numbers 1 and ~ 
dated Sept. 1977 and Dec. 1977. Number 3 is on the way. To quote "From the Editor" in 
issue number 1: "Welcome to the Pascal SIG. The Pascal SIG has been in existence in name 
only since Atlanta (Spring 1976 DECUS). It was started again in Boston (Spring 1977 DECUS) 
with a commitment from DEC (Larry Portner) to aid the SIG in the development of a Pascal 
compiler for the PDP-II computers and operating systems. 1I And from the same issue: 

"The main goal of the Pascal SIG is to provide DECUS members with common Pascal 
compilers for all DEC equipment. One of the highest priority prerequisites of the 
effort is that such compilers will be available to users for only the cost of 
reproduction through the DECUS library. Support of the compilers will rest with the 
Pascal Implementation Working Group who will use this newsletter to report bugs and 
fixes to these bugs. 

"A secondary goal of the Pascal SIG is to report the existence of commercially 
available Pascal compilers and/or compilers developed outside of the SIG which may be 
of interest to users. In accordance with DEGUS policies we cannot report the cost of 
such compilers but can only indicate who the users can contact for information on 
them. We will publish at most one announcement per year from any company which has a 
Pascal compiler available for DEC computers." 

John Barr reports that the following persons are Officers of DECUS Pascal SIG: 

- Program Librarian: Tom Tyson (PUG member). 
- PUG/SIG Liaison: John Iobst (PUG member). 
- Standards Committee: Ken Bowles (PUG member) and John Iobst. 
- DoD-l Language Committee: Fredreck Bartlett and Don Chaney. 
- Concurrent Pascal Committee: Roger Vossler. 

Anyone may join DECUS by contacting one of the following offices: 

AUSTRALIA and NEW ZEALAND: 
DECUS 
P.O. Box 491 
Crows Nest, N.S.W. 2065 
Australia 

CANADA: 
DECUS 
P.O. Box 11500 
Ottawa, Ontario K2H 8K8 
Canada 

DEC PDP-ll (Stockholm) 

EUROPE and MIDDLE EAST: 
DECUS 
Case Postale 340 
CH-12ll Geneva 26 
Switzerland 

ALL OTHERS: 
DECUS 
146 Main Street 
Maynard, Massachusetts 01754 
U.S.A. 

Seved Torstendahl's implementation has become quite widespread -- it was reported (in PUGN 
Checklist form!!) in the first issue of DECUS Pascal SIG Newsletter, and we have heard 
from several PUG members who have used it: Jo;--Gross (Minneapolis), Steve Schwarm 
(Wilmington), and Rich Cichelli (Bethlehem). 

DEC LSI-ll (San Diego) 

See also Ken Bowles' article "Status of UCSD Pascal Project" in this issue for information 
about Z80's, 8080's, and CP/M. 

********************************************* 
k OF-r'ICIAL NOTICE OF RELEI1SE OF UCSD ~ * 
********************************************* 

January 1978 

This PASCAL system is our first system intended for general purpose 
use awau from UCSD. We are still making maJor modifications to the software. 
and expect that you will find errOrS. If you do find an error in our system. 
please contact us before attempting to fix the problem yourself. We may have 
already found the error. and solved it. There are many expansions yet to be 
made to our PASCAL system. and hope that you will let us know what is needed. 
Recompilation of object code files will be necessary on" maJor updates of 
the system Please remember that our proJect is mainly staffed by students. 
We iniend to support USBrs who have paid the distribution fee within our 
resources. but may not respond as quickly as a commercial vendor might. due to 
conflicting university schedules. 

We are offerin9 two kinds of subscriptions: 

Complete subscription: Floppy disks with all sources and code. Compiled listings 0' all SDurces. User and system maintenance documentation as complete as it 
exists Updates at least three times during the next 12 months. 

$200. (paid in advance) 

Code subscription: Floppy disk with system code. Users manual but no detailed 
system documentation. No continued support for later subscriptions. Only 
minimal assistance in response to telephone inquiries. 

$50 (paid in advance) 

The complete subscription is a years bond with our proJect. We will 
do our best to answer your questions. and keep you up to date on new sub­
scriptions. The code subscription is for the user who is not concerned with 
our development. and Just wants a running PASCAL system. A user of the code 
subscription may upgrade to the complete subscription upon payment of $175. 

Please make your check payable to: Regents. University of California 

Please return the completed order form. and your check to: 

PASCAL GT'OUp 

Institute for 
UC SD Ma i 1 c: 0 d e 
La Jolla. CA 

Information Systems 
C-021 

92093 

In a conversation with Andy Mickel on 17 December 1977, Ken Bowles mentioned that DEC is 
coming out with Writable Control Store (WCS) for the LSI-ll. Ken expects that use of this 
feature will speed up the UCSD system by a factor of five -- allowing it to compile 3000 
lines per minute! 
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LSI-tt 
PDP-tt 
TERAK 
TERAK 
other 

model 
8510 
8510A 

* li-.********************************* 
" REGUEST FOR COPY OF UCSD PASCAL * 
***~******:;.;;*:;;;;*;;*;;**.*;;:;;;;** 

----.---

(please specify) 

The above mentioned processor has PDPtl/40 type (e. g. LSI-1t EIS/FIS chip) 
'loating point hardware 

Memory space available gn ~ process.2.!:.: 

W01"'d~;. 

RKII (DEC floppy dlLk drives) 
(or hardware equivalent / software transparent) 

TERAK 
AED 3100 
RK05 (we may not be able to support all 'ormats) 

Other (please speci.y, we may not support it, someone else might) 

Qj;Jlll ~tlA!1!. to II ~ted_: 

l J The above system has a line printe~ with an LPII (or equivalent) interface. 

Termlnal(s) to be attached II UD..a.tl~ devi~ to aboy£' system: 

l Decscope series (please specify model) . __________ . _____ . __ 
l :1 Uatamedia product (please specify) . _______ . __________________ . ____ __ 
l Other (please specify) 

.L.ljP~ Q.£ r.el.!ll!. !!!!3.Il.ted: 

[ Complete release ($200 paid in advance) 
L Cude release ($50 paid in advance) 
[ No release. but keep us up to date on new developments. 

Please complete this form. and return with your check to: 

PASCAL Group 
Institute for 
UCSD Mailcode 
La doll",. CA 

Information Systems 
C-021 

92093 

SHIP TO: {i. e. where do you want your PASCAL sent} 

---.-.----------------------------
--------------

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

DEC PDP-II (Amsterdam) 

1.DISTRIBUTOR/IMPLEMENTOR/MAINTAINER. 
DISTRIBUTOR: Sources, binaries and documentation are part of 

the third UNIX software distribution. 
IMPLEMENTOR: Johan Stevenson, Vrije Universiteit. 
MAINTAINER: Andrew S.Tanenbaum, Wiskundig Seminarium, Vrije 

Universiteit, De Boelelaan 1081, Amsterdam, The Nether­
lands, tel: 020-5482410. 

2.MACHINE. DEC PDP 11, all models on which the·UNIX operating 
system version 6 will run. 

3.SYSTEM CONFIGURATION. see 2. 

4.DISTRIBUTION. The UNIX software distribution center takes care 
of distribution. 

5. DOCUMENTATION. Short manuals for the compiler and interpreter 
in UNIX MAN format. A 12 page description giving details 
about the implementation. 

6.MAINTAINANCE POLICY. Bug reports are welcome. There will be 
no improved release of the current system. However, we 
are working on a totally new one. Main differences with 
the old one are: 

a new hypothetical stack computer named EM1 (see 
Tanenbaum, A.S. "Implications of structured program­
ming for machine architecture" CACM Dec. '11). This 
intermediate machine allows very compact code (only 
15000 8-bit bytes for the compiler itself) and fast 
interpretation. Emulating EM1 on a microprogrammable 
computer must be easy. Moreover, this EM1 machine 
allows compilation of other high-level languages as 
well. 
a new interpreter with all kinds of runtime checks 
and debugging aids . 

- expansion of EM1 code into PDP-11 instructions. 
- less restrictions on the language Pascal. 

1.STANDARD. Main differences with full Pascal are: 
- no goto's out of procedures and functions. 
- procedures and functions can not be passed as parame-

ters. 
- extern procedures and functions not implemented. 
- mark and release instead of dispose. 
- only non-local textfiles (up to 15). 

an explicit get (or readln) is needed to initialize 
the file window even for input. 

8.MEASUREMENTS. 
Compilation speed: 40000 chars per minute on a PDP-11/45 with 

cache. 
Compilation space: 48k bytes to compile the compiler. Very 

big programs can be compiled. 
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execution speed: You lose a factor 8 by interpretation. How­
ever 1/0 is relatively fast. Compared to not interpreted 
Pascal on a big machine (Cyber 73) it is ten times 
slower. 

execution space: The size of the complete interpreter is 5300 
bytes. The binary code for the compiler is 23000 bytes. 

9.RELIABILITY. The compiler and interpreter are good. However 
the runtime checking of the interpreter is poor. 

10.DEVELOPMENT METHOD. The compiler is based on the PASCAL-P2 
compiler. A Cyber-73 was used for bootstrapping. The 
time needed by an unexperienced implementor was about 6 
months. 

11.LIBRARY SUPPORT. No library support at all. 

DEC PDP-ll (GTE SYLVANIA) 

1. IMPLEMENTORS: 

Larry Drews 
(Address Unknown) 

Sharlene Wong (almost PUG member) 
GTE SYLVANIA 
P.O. Box 205 
Mountain View, California 94042 
(415) 966-3373 

2. MACHINE: 

Digital Equipment Corporation 
PDP 11/45 and up I suppose 

3. SYSTEM: 

DOS/BATCH-II V9.20C 

4. DISTRIBUTION: 

David Miller (PUG member) 
GTE SYLVANIA 
l1203A Avalanche Way 
Columbia, Maryland 21044 
(301) 992-5665 

David Shaw (PUG member) 
STRUCTURED SYSTEMS CORP. 
427 Embarcadero Road 
Palo Alto, California 94301 
(415) 32l-Blll 

Corporate policy has not been decided at this time. If 
there is enough community pressure it could be arranged. It 
must be emphasized that this compiler was developed to 
support a single application. 

5. DOCUMENTATION: 

6. 

There is lots of good comments in 'the source compiler 
and supplementary information on the internals of the 
compiler system have also been written. There isn't much 
good information on the usage or details on the extensions 
however. We used the first edition of JENSEN and WIRTH 
user manual. 

MAINTENANCE: 

The compiler probably will be maintained for several 
years, to support the application. It is not expected to 
change much over the years -- it is quite satisfactory as 
it stands. Any problems which may turn up will probablY 
be worked around rather than fixed. For instance, LABEL 
doesn't appear to work altogether correctly, but we don't 
use it anyhow. 

7&B IMPLEMENTATION: 

As described in our paper, we probably have the most 
non-standard PASCAL in the world. We are therefore its 
most fearsome friend. (PNB - p33). The following shopping 
list is a concatention of the University of Illinois 
PASCAL (PN5 - p53, PNB - pSI-52), and of our own modifica­
tions. 

EXTENSIONS: 

- Overlay: the compiler is itself an overlay with nine 
segments. The application doesn't use this feature. 

- Identifiers may contain an underscore as a break 
character. 

- It recognizes octal constants. 

- Multiple assignments and imbedded statements are 
supported. 

McCarthy boolean expression evaluation has been 
implemented. 

- WRITE formats may specify; octal, hexidecimal, binary, 
unsigned decimal; field width; with or without 
leading zeros. 

- Pretty print/line editor pass may be included in the 
compilation. The editor line numbers are carried 
through the compiler. 

A cross reference pass may be included in the 
compilation. 

- Compiler directives include: 

list suppression 
page eject 
statement number code suppression (used for post 
mortum trace) 
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subscript and pointer check (execution time) code 
suppression 
stack size specification 
comment blocks 
lexical inclusion of other source files (we included 
TYPE and VAR files) 
conditional compilations 
fast code linkage for procedures at the expense of 
tracing 

- Post mortum trace and stack unwind. 

- Real time procedure trace. 

- CLOSE, EXTEND for files. 

- DISPOSE and NEW with one argument. 

- POINTER treats an integer as a universal pointer 
variable. 

ADDR creates a pointer. 

- NIL as zero. 

- EOL. 

- MODULE, ENTRY to link PASCAL and/or MACRO object. 

- EXTERNAL, ENDEXTERNAL to support data linkage. 

- MACRO to imbed machine code in the PASCAL code. 

- TRAP to communicate within the application executive. 

FIRST and LAST to get the limits of a scalar. 

- EXIT from a procedure instead of GOTO. 

- The compiler generates either load and go ~no linking 
required) or linkable object code. The obJect . 
generated has separate instruction and data space flIes 
to allow the application the greatest use of the 
11/45 architecture. Because PASCAL modules can be 
linked, dynamic array can be explicit~ly used. How­
ever, the compiler doesn't support thlS feature. 

DELETIONS: 

WITH 

SET and its support operations 

REAL and its support operations 

PACKED ARRAY 

- PACK, UNPACK 

- EOLN 

- (* and *) 

- lV'lAXINT 

PAGE 

PUT, GET 

- READLN, WRITELN 

CHANGES: 

- Abbreviations: BOOL, INT, PROC, FUNC 

- Lexical changes: 

# for c> 
\ for NOT 
"for {and} limited to one line 
& for AND 

for OR 

- DIV (and I ) implemented as floor function to be 
consistant with MOD. 

- WRITE f (list) 

- READ f (list) 

- PROGRAJl parameter redefined to be consistant with the 
application. 

Usage of tag field in the variant record. 

9. RELIABILITY: 

In our controlled environment, pretty print and the 
compiler have excellent reliability. However, at this 
writing, there are only four users. 

10. ANCESTRY: 

The compiler is written in PASCAL (about 10,000 lines) 
and its father is from the University of Illinois. The 
run time support package is written in MACRO (machine 
language). I have no estimates on the man-hours expended 
to build our PASCAL. 

DEC PDP-II (Redondo Beach) 

{* Please see the letter from J.B. Heidebrecht which accompanied this checklist, printed 
in the PASCAL VARIANTS (Concurrent Pascal) section. *) 

Concurrent Pascal Implementation Checklist 

1. Imp1ementors! 

J.B. Heidebrecht, R.A. Vossler, F. Stepczyk 
O. Heimbigner. M. Feraud, and S. Danforth 

TRW DSSG 
One Space Pa rk 
Bldg. 90/2178 
Redondo Beach, CA 90278 
(213) 535-0312 

(Original implementation by Per Brinch Hansen and Alfred C. Hartmann.) 

2. Machines: PDP-11/40, PDP-l1/45, PDP-11/60 
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3. Operating systems: SOLO, Experimental Development System, and user written 
systems. 

Minimal hardware configuration: 
memory, 1 - RK05 disk drive, 
tape drive, FPll floating pOint option. 
Future versions will run on smaller PDP-ll 

48 KW 
1 - 9-track 

machines without floating point. 

4. Method of distribution: no established policy. 

5. Documentation available: (a) machine retrievable user manuals are 
available for all utility programs; (b) several books and papers have 
been published by Per Brinch Hansen and Al Hartmann on the operating 
systems and compilers. 

6. Maintenance: no established policy. 

7. Two compilers are available: CPASCAL (Concurrent) and SPASCAL (Sequential). 
SPASCAL implements most of standard Pascal. The main exceptions are that 
procedures may not be nested, and only a few of the standard predefined 
Pascal functions are available. CPASCAL has further restrictions on scope 
rules and does not implement the pointer type. Extensions to CPASCAL 
include processes, classes, and monitors, and compile time checking of 
access rights. 

8. Both compilers generate virtual code I"lhich is interpreted. The· interpreter 
and operating system kernel are written in MACRO-ll, the PDP-ll assembly 
language. Together they comprise less than 7000 statenents, and are the 
only assembly language components of the operating system. Work is currently 
being done to reduce the size of the kernel. The SOLO operating system is 
written in Concurrent Pascal, consisting of about 1200 statements. All other 
utilities, including compilers and the file system, are written in Sequential 
Pascal. The compilers consist of seven passes each, totaling about 9200 
statements per compiler. Compilation speed is about 240 char/sec on a 
PDP-ll/45. 

9. Reliability of compilers: very good; only one bug has been found in 
nearly a year of heavy use. 

Reliability of interpreter: excellent; no bugs have been found to date. 

10. Method of development: developed by A1 Hartmann and Per Brinch Hansen. 

11. Libraries of subprograms are not available. Procedures and functions to be 
referenced by a program must either be included in the source file or 
accessed through a procedure entry in the operating system. Facilities for 
using procedures written in other languages are not currently available. 
Separate compilation is available in a limited sense in two ways: (a) 
commonly used procedures may be compiled and included in the operating system; 
(b) a sequential program can call another sequential program. 

DEC PDP-ll (PAR) 

The implementation started by Michael N. Condict (PAR Corporation; On the Mall; Rome, 
NY 13440; 315/336-8400) and reported in Pascal News #9-10 has been discontinued. 

DEC PDP-II (Vienna) 

Distributor and Maintainer: 

osterreichische Studiengesellschaft fur Atomenergie Ges.m.b.H., Lenau­
gasse 10, 1082 Wien, Physikinstitut 

Implementor: 

A portable Sequential and Concurrent Pascal compiler has been designed 
and implemented by Prof. P.B. Hansen and A.C. Hartmann, California 
Institute of Technology. The Compilers have been modified and a new 
runtime system has been implemented by D.I. Konrad Mayer, osterreichische 
Studiengesellschaft·fur Atomenergie. 

Machine: 

Digital Equipment's PDPll, all types 

System Configuration: 

Operating System 

a) Rsxll-M (version 2 or later) 
or compatible systems (RSXI1-D, lAS) 

b) RT11 (version 2C or later) 

Minimum memory requirements for self-compilation of the compiler. 

a) RSX11M: 23 k words-part.ition 
This amount can be reduced by using overlays. 

b) RT11: 24 k words (including the operating system). 

Distribution: 

Distribution medium: DEC-tape or floppy disk or 
magnetic tape (9 track, 800 bpi). 

E'ormat 

Files 11 or RT11 or DOS for DEC-tape and floppy disk 
A "PRESERVE"-copy of a RK05 disk for magnetic tape 

The package contains 

- All sources and codes of the Sequential and Concurrent Pascal compiler. 
- All sources and object code of the runtime system and the I/O routines. 
- All indirect command files (RSXll only) for assembling and building the 

runtime system. 

The runtime system can execute only Sequential Pascal Programs! A system 
for Concurrent Pascal programs will be available later. 

- A disassembler for analyzing the generated code of Sequential and 
Concurrent Pascal programs. 

- Documentation 

Distribution costs: 

5.000,-- Austrian Schilling 
including distribution media. 
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Documentation: 

The compiler and the language is described in 

Hartmann, A.C., A Concurrent Pascal Compiler for Minicomputers. 
LGctur€f Notes in Computer Science 50, Springer Verlag, New York, NY, 1977 

and in the Concurrent and Sequential Pascal Reports of California Institute 
of Technology. 

The distribution package includes a supplement to the reports and a description 
of the runtime system. 

Maintenance and Warranty: 

Although every attempt has becn made to achieve accuracy and freedom from 
errors, Osterrcichische Studiengesellschaft fur At.omenergie, makes no warranty 
of any kind and does not guarantee correctness or maintcna_nce of the system. 
But reported ~rrors will be corrected, if possible. Please report errors to 
D.l. Konrad Mayer (address see above). 

La~'Llage Sta.nda,.E.d! 

Note, that Sequential Pascal is different to standard Pascal. The Sequential 
and Concurrent Pascal comp.ilers have been extend8d slightly (a different lexical 
analyzer) to meet RSXll and RTII standards. I/O routines for handling sequential 
and random access files are provided. 

Measurements: 

Compilation speed: 150 - 200 characters per second (PDPI1/45) 
Execution time: 1 to 3 times of equivalent Fortran programs 

Heli5'bi li_t.z'_ 

The reliability of telle system is really excellent. ~le have the system in 
use since one year. Up to now we have had only one minor problem with the 
system. 

The portable compilers of P.B. IIansen/A.C. Hartmann are in use on some 
sites on different machines. 'The first release was January 1975. 
(See Pascal News, Vol. 6-10) 

Development method: 

~Ie started with the distribution kit of the Solo system. Then we wrote 
a kernel-interpreter, which can execute Sequential Pascal programs without 
needing the Solo operating system. The interface to DEC's operating system 
RSXll (RTll) is the virtual machine instruction CALLSY. 

External routines: 

External assembler routines can be called via the "program prefix". Every 
external routine must be defined in the program prefix and can be linked 
using the standard Fortran call conventions. 

DEC PDP-ll (Los Angeles) 

(* The following was obtained from the DECUS Pascal SIG Newsletter vol. 1, number 1. *) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. John R. Barr; 377 /C209 - Hughes Aircraft Company -
Box 92919 - Los Angeles, CA 90009 (213/648-8295). 

2. MACHINE. PDP-ll/35 and higher. Requires EIS. 

3. SYSTEM CONFIGURATION. RSX-llD, lAS, RSTS, and RSX-llM. 

4. DISTRIBUTlpN. Send 600' mag tape. No cost. 

5. DOCUMENTATION. (* no information given *) 

6. MAINTENANCE POLICY. Bug reports accepted with corrections in the DECUS Pascal SIG 
Newsletter. 

7. STANDARD. Implements most of Standard Pascal. Exceptions are no for loops, real 
arithmetic, or set operators "<=" or ">="; set operators are represented by"!" (union) 
and u&u (intersection); logical operators are II-II (negation), "!" (disjunction), and u&" 
(conjunction); functions and procedures not supported are: abs, arctan, ~, eoln, ~, 
In, round, sin, ~, sgrt, trunc, pack, ~, readln, unpack, and writeln; predefined 
terminal input and output files are INP and OUT; reset and rewrite require a second 
parameter of type array [O •• N] of char representing a file specifier terminated by a 
blank. Extensions are structured constants and the ability to mix the order of ~, 
~, and var declarations. 

8. MEASUREMENTS. The compiler is currently written in Block Structured Macros, and is in 
the process of being converted to Pascal. It is a two pass compiler with each pass 
requiring approximately 20K words of task space. Compile speed is approximately 450 
characters per second. PASS2 of the compiler written in Pascal is approximately 2200 lines 
which compiles in less than four minutes on a PDP-ll/45. 

9. RELIABILITY. At present the BSM compiler will loop and possibly abort under several 
conditions. Syntax errors are reported using references to the error table in Jensen and 
Wirth. The Pascal versions are expected to be much better. 

10. DEVELOPMENT METHOD. The major portion of the compiler was taken from Brian Lucas' DOS 
version of the compiler. The PASS2 Pascal code has been extensively debuged in about three 
months of part time effort. 

11. LIBRARY SUPPORT. Several Pascal programs which aided in the development effort are 
available. At present there is no facility for separately compiling procedures or for 
linking to non-Pascal subroutines other than the run-time library. 

DEC-l0 (Hamburg-DECUS) 

UNIVERSITAT HAMBURG 

r 
Inftitlrt fer laformatllt 

1 Hamba ... n, SdalltenmBe 66-7l 

Dear Mr. Mickel, 

INSTITUT FeR 

INFORMATIK 

Prof. Dr. H.-H. Nagel 

in February 1977 I made our PASCAL compiler for the DECSystem-10 
available to Digital Equipment Corp. to whom I had ceded the di­
stribution rights. Since the envisioned distribution through DECUS 
took some time I received numerous enquiries concerning our com­
iler system. I refered people interested in using PASCAL on the 
DECSystem-10 to DECUS. I would be interested in learning whether 
the distribution of our compiler version through DECUS is now 
running to the satisfaction of interested users. Experiences with 
the distribution of our current compiler version might influence the 
way that a further improved version might eventually be distri­
buted. 
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Since I no longer know who intends to use our latest compiler version 
and who is actually using it I would appreciate if you could in­
clude this letter in the next PASCAL Newsletter. 

With many thanks in advance I remain 

yours sincerely, 

Hewlett Packard HP-21MX (Dallas) 

David Mcqueen from Analyst International, Dallas, Texas, reports that he has a Pascal 
system for the HP-21MX implemented in Fortran which provides direct access files. 

Honeywell 6000 

(* Please also see the article in this issue by James Q. Arnold entitled "A Novel Approach 
to Compiler Design". *) 

THE UNIVERSITY OF KANSAS/LAWRENCE, KANSAS 66045 

Dear Andy, 29 October 1977 

Department of Computer Science 
18 Strong Hall 
913 864-4482 

Thanks for entering my membership in PUG. I have read 
my backissues of the PUG newsletter and find only passin;J 
reference to the implementation of Pascal on the Honeywell 
66/60 under GCOS. Pascal is a "software pr oduct" 0 ffer red 
by Honeywell to installations with Series 6000 and Series 60 
Level 66 computers. The compiler originated at the Univer­
sity of waterloo, waterloo, Canada, and is distributed 
through Honeywell (shades of WATFIV). There are two aspects 
of the implementation which will be of interest to PUG 
members: what the implementation should do, and what it 
does do. 

The Honeywell v ers ion of Pascal is an independen t im­
plementation (unrelated to CDC-Pascal or Pascal-P) and is 
written in "B," an implementation language and successor of 
BCPL. It is ccmpletely time sharing based (compiled 
programs can be run in either batch or TSS). The compiler 
has one restriction on Standard Pascal and several exten­
sions. 

The restriction is that the program statement is 
replaced by ·.Erocedu~ main;" and the dot terminator at the 
end of the program is eliminated. This has a curious side­
effect. Constants, types, variables, and procedures (func­
tions) may be defined Q.Y£!.il!!l. of "main" and thus allows the 
definition of a global environment which may be replicated 
for externally (separately) compiled procedures, thus al­
lowing the global variables to be accessed both from the 
program ("main") and from the externally defined procedures. 
Other than that the compiler accepts Standard Pascal 
programs. 

Of the implementation dependent features, several are 
worth mentionin;J here. Ide,ntifiers need to be distinct in 
the first 80 characters. The base type of a set is limited 
to at most" 9,437,184 elements (36 bits x 262,144 words). 

The compiler distinguishes between lower and upper cases and 
will recognize keywords in both case~ or in lower case only. 
This is based on terminal command and means that you can use 
the upper case version of a reserved word as an identifier 
-- not suggested, but it can be useful. Our typical use is 
uppercase CONST and TYPE identifiers and lowercase 
variables. The standard character set is Ascii. 

There are several extensions in the Honeywell implemen­
tation. An alternate I/O package is provided (in addition 
to the standard get, put, read, write, etc.) to make in­
teractive use easier (it is based on the RATFOR input/output 
package described in §.oftwi!.~ !.Qols, by Kernighan and 
Plauger). External procedures are allowed and calls may be 
made to Pas ca 1 pr ocedur es or to pr ocedur es wr it ten in ot her 
languages. The declaration of external procedures is im­
plemented as it is in CDC Pascal with the exception that 
"extern <language>" can be used to declare an external 
procedure in another language Currently, < language> may only 
be FORTRAN. Extensions are planned to allow GMAP, COBOL, 
Algol, PLll, B, C, etc. An ~ls!l. clause is added to the case 
statement (and in the record variant section) to allow 
default selection. Files may be of any type, except ~ of 
file. Files may be accessed and associated with a file 
;;r1able at run time via a procedure call. The standard 
files "input" and "output" are normally directed to the ter­
minal, but can be redirected to files by terminal command 
when invoking a Pascal program. Subscript checking is im­
plemented by bounds checking on all variables of subrange 
type. 

Now that I have decribed the way the compiler is sup­
posed to work, allow me to describe some of our experiences 
using it. We at KU have had access to the compiler for ap­
proximately 10 months (s ince January 1977). We are cur­
rently using version 5 of the compiler and expect a sixth 
version by late December. As stated earlier in this letter, 
our Pascal is distributed through Honeywell. The actual im­
plementor is the University of Waterloo. This leads to 
several problems; most of them havin;J to do with the com­
munication of bugs, suggestions, questions, etc. The lack 
of fast and accurate communications would not be quite so 
important, however, if the compiler worked and if the 
documentation were complete. Unfortunately, the compiler 
has been plagued with several very serious bugs. When usin;J 
compound structures, the compiler sometimes computes incor­
rect addresses thus resulting in memory address faults or 
operation faults (where the data is unintentionally stored 
over the program code and subsequently "executed"). The 
compiler aborts when it encounters sane simple syntax errors 
(such as using a reserved word as an identifier). Resettin;J 
an output file garbages the file. Most of the serious bugs, 
and hence most of our complaints, center on the compiler 
either aborting with no indication of what is wrong, or 
procucing object code which behaves similarly. At present, 
we have found more than 30 serious bugs in the compiler; the 
current version retains 11 of them (the others being fixed). 
Fortunately, we now have direct contact with Waterloo and 
are getting much better response to our complaints. We hope 
that by next January, most of the serious bugs will be 
fixed. As it is, a couple of people working on large Pascal 
programs have almost (?) given up USing the compiler (one 
has writt-en a letter to PUG to vent his frustrations). It 
is, unfortunate that more extensive testing was not done 
before releasin;J the compiler for distribution. 



We are curren tly using the compil er in three classes: 
Data Structures. Compiler Construction. and Programming 
Structures. This totals more than 150 students each using 
the compiler several times a week. Two graduate students 
are Writing an assembler and a simulator (emulator?) for the 
Interdata 85 minicompute r to a id in teaching an under­
graduate course. We are also trying to implement the BOBS 
System Parser Generator (our copy from the University of 
Aarhus. Denmark). Unfortunately. these projects are at a 
standstill because the compiler either won't compile them 
(the compiler aborts) or cc::rnpiles them into incorrect object 
code. But. we're all hoping for the best. so until January 
and a new version ....• 

I am enclosing documentation which defines the dif­
ferences between Standard Pascal and Honeywell Pascal -­
this is in the form of an appendix to the User Manual and 
Report. You mayor may not want to include it in the news­
letter. It's up to you. I am sorry not to have written 
this in the form of the implementation checklist. but I am 
not the implementor -- I have talked with the folks fran 
Waterloo and they assure me they will send you a letter. 
Thanks for spreading the word. 

Honeywell H316 

Sincerely. 

Greg Wetzel 
Research Assistant 

I. I MPLC:iAENTLJR/DISTfl I BUTOfliMAPHAI NEil. Roh",t A.. strv lc • i'r)""'lwcd 1 
Corpor atR Computer Sci ence Cent"r. 10701 Lyndelle AVA. .Sr) •• 
Bloomington, MN 55424; 612/887-4356. 

2. ,'.,\j\CHIiIE. Honeywf> 11 11311\. 

3. SfST;:::,! CDNFIGUFlATI();I. 32K, dual cartridae disks. linA orint8r. 
7 track magnetic tape. 

4. DISTFlIBUTION. 1 track tape with proqrams to hnotstrA() from BflS ?IO. 

5. D[)CUMf:~ITATlU:l. Informal comments on 31 r, kArn81 impl8rnentFltinn. 

6. MfdrHAINANCE. No known errors, no work p1Flnn8d. 

7. STANiJARD. P. B. l1ans8n's SDUJ system with modifi8d sti'ndard 
and Concurrent Pascal. 

8. MEASJflE!-:ENTS. SDLCl systp.m neRds minimum of 40K to execilt" 
compilers. 

9. FlELIABILITY. No known P.rrors. 

I u. Ole VELUPMENT 'lET:10D. Thfl H310 k"rnfl1 i mitat"s the pnp 11 1 rflv"rs"d­
byte addres5inq which makps it comoatih1fl with the distrihl)tion t"ln o 

tout slow in exp.clltion. The deVfdoi'ment was don" IlndP.r W1S ;>10. 
ThR kernel is wri tten in nAP700. 

II. LIBHMIY SUPPORT. Those Drovided b;' th" SflLfl s'fstel'l. 

IBM 360, 370 (Australia) 

AUSTRALIAN ATOMIC ENERGY COMMISSION 
NUCLEAR SCIENCE AND TECHNOLOGY BRANCH 

RESEARCH ESTABLISHMENT. NEW ILLAWARRA ROAD. LUCAS HEIGHTS 

TELEGRAMS: ATOMRE. SYDNEY 
TELEX: 24562 
TELEPHONE: 531-0111 

IN REPLY PLEASE QUOTE: GWC .mwb 

Dear Andy, 

ADDRESS ALL MAIL TO; 

AAEC RESEARCH ESTABLISHMENT 
PRIVATE MAIL BAG, SUTHERLAND 2232 

N.S.W. AUSTRALIA 

4 January, 1978. 

Enclosed is up-to-date information on our implementation of 
Pascal 8000 for IBM 360/370 computers. Variations from previous 
information are: 

1. Two versions are now supplied - the original compile-and-go 
version, with provision for saving compiled code, as well as a version 
which produces IBM-standard object modules and can link to externally 
compiled procedures written in Pascal or Fortran or Assembler language. 

2. The price is now $A100 for both versions of the system in source 
and object form, plus machine-readable documentation, all supplied on a 
600 ft. magnetic tape. There is now no agreement to be signed. 

Yours sincerely, 

Jeffrey M. Tobias 

Gordon W. Cox 

Applied Mathematics & COmputing Division 
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1. 

2. 

3. 

PASCAL SOOO FOR IBM 360/370 

Implementors: 
T. Hikita and K, Ishihata, 
Dept. of Information Science, 
University of Tokyo, 
2-11-16 Yayoi 
Btmkyo-ku TOKYO, 
113 JAPAN 

G.W. Cox and J.M. Tobias, 
Systems Design Section, 
AAEC Research Establishment, 
Private Mail Bag, 
SUTHERLAND, 2232, 
N.S.W. AUSTRALIA 

Distributors/Maintainers: 

G.W. Cox and J.M.Tobias 
address as above 

Machines: 

(HITAC - SOOO Version) 

(IBM 360/370 Version) 

IBM360 and IBM370 - compatible machines 

System Configuration: 

The compiler rtms tmder any of the OS family of operating systems - i.e. 

MVT,MFT, VS1, VS2, SVS and MVS. A minimal program can be compiled in 12SK; 

the compiler requires about 220K to compile itself. 

4. Distribution: 

Write to G.W. Cox and J.M. Tobias at AAEC to receive an order form. The 

cost is $A100; there is no agreement to be signed. Two systems are supplied: 

a "compile-and-go" system which has its own compiled-code format, and a 

"liI)kage-editor" system which produces IBM-standard object modules. Both source 

and load modules for these systems are supplied - the compilers are written in 

Pascal and the rtmtime support in 360 Assembler. 

An implementation guide, plus machine-readable implementation JCL, and 

machine-readable documentation are also supplied. 

The system is distributed on a new 600 ft. magnetic tape at a density of 

SOO or 1600 bpi; the tape is supplied by the distributor. 

5. Documentation 

Machine-readable documentation is in the form of a report comprising a 

summary of extensions to Standard Pascal plus a complete specification of the 

language as implemented. 

6. Maintenance Policy. 

No guarantee on maintenance is given; however we are anxious to receive 

bug reports and suggestions, and will do our best to fix any problems which may 

occur. 

7. Standard. 

The full standard is supported with finiteness in a few areas: 

- maximum static procedure nesting depth is 6. 

- maximum set size is 64. (this precludes set of char.) It is hoped to 

increase this soon. 

maximum number of procedures in a program is 256 

- maximum size of compiled code in anyone procedure depends on its static level: 

the main program may be up to 24K, and this is reduced by 4K for each 

increment of static nesting level. 

Significant extensions to the standard are in the following areas: 

- Constant definitions for structured types. It is therefore possible to have 

arrays, records and sets as constants. 

- A '~' statement for variable initialisation 

- A 'forall' statement of the form: 

forall <control variable> in <expression> do <statement> 

where <expression> is of type set. 

- A 'loop' statement, specifying that a group of statements should be 

repeatedly executed tmtil an 'event' is encotmtered. Control may then 

be transferred to a statement labelled by that event. 

- The types of parameters of procedures or ftmctions passed as parameters 

must be specified explicitly, and this enables the compiler to guarantee 

integrity. 

The 'type identifier', restriction in a procedure skeleton has been 

relaxed to allow 'type'. 

- Ftmctions 'pack' and 'tmpack' are supported, as are packed structures 

in general. 

Exponentiation is fully supported, and is used via the double character 

symbol '**'. 

- A 'type-change' ftmction has been introduced that extends the role of 

'chr' and lord'. 

- Case-tag lists may now range over a number of constants, without 

explicitly having to list each constant. 

The range is denoted by 

<constant> .. <constant> 

Thus, 

4,6 •• 10,15,30 •• 45 

is now a v~lid case tag list 

A default exit is also supplied via 

'"Tl 
I'T'1 
I:>" 
:::0 
c: 
;x:. 
:::0 
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else: <statement> 

i.e. else: is a valid case tag in every case statement. This path 

will be used if none of the other tags match. 

Other interesting features of the system are: 

Procedure 'new' is fully supported, obtaining the minimum heap requirements 

as specified by variant tags. Procedures 'mark' and 'release' are 

also supported. 

Procedure 'dispose' is not supported. 

- Files may be external or local. Thus, structures such as 'array of files' 

are available. External files are named in the program statement, local 

files are not. Both external and local files may be declared in a 

procedure at any level. 

- Text-files with RECFM of F[B] [S] [A], V[S] [S] [A] and UrAl are supported. 

Non-text files must have RECFM = FIB]. 

All real arithmetic is in double precision (64 bit floating-point format). 

- Control of input and output formatting is as described in the Jensen and 

Wirth report. The form is 

X [:n1 [:m], where nand m are integer expressions. 

Further, elements of type packed array .2i char may be read on input. 

- Execution errors terminate in a post-mortem dump, providing a complete 

execution history that includes procedure invocations, variable values, 

type of error, etc. 

- the use of separately-compiled procedures in Pascal, FORTRAN or other 

languages is supported by the linkage-edit version. Thus one can build 

up a library of Pascal procedures or use a pre-existing library of 

FORTRAN routines. 

8. Measurements. 

9. 

- compilation speed about 2,500 chars/sec on an IBM 360/65 

- compilation space 

- execution speed 

- execution space 

Reliabili ty. 

l28K for small programs 

l60K for medium programs 

220K for the compiler 

comparable with Fortran G. 

about 30K plus the size of the compiled code, stack and 

heap 

Compiled code is fairly compact - the compiler itself 

occupies 8SK. 

The system was first distributed in its current form late in 1977. It is 

currently used at about 30 sites. Reliability reports have been generally good to 

excellent. A few minor problems which have been reported are currently being fixed. 

10. Development Method 

The compiler was developed from Nageli's trunk compiler and bootstrapped using 

Pascal-P by Hikita and Ishihata, who got it running on a HITAC-SOOO computer 

(similar instruction set to IBM360). This version was further developed by Tobias 

and Cox for use under the OS family of operating systems on IBM360/370 computers. 

The compiler is written in Pascal SOOO (6000 lines) and runtime support is in 360 

Assembler (3500 lines). Cox and Tobias spent about 10 person-months on the system. 

Most of this time was spent improving the OS support and adding enhancements to what 

was already a very workable system. 

11. Library Support. 

The linkage-edit version has the ability to perform separate compilation of 

procedures or functions. These can be stored in a library and selected by the linkage 

editor as necessary. It can also link to routines written in FORTRAN or other 

languages which use a FORTRAN calling sequence. To use an externally compiled 

routine, one must include a declaration for it. Such declarations consist of the 

proce'dure or function skeleton followed by the word 'pascal' or 'fortran I. The 

linkage-editor then automatically searches for that routine when it is linking the 

program~ Global variables are accessible to externally compiled Pascal routines. 

Pascal procedures cannot be overlayed. 

A symbolic dump of local variables and traceback of procedures called is provided 

on detection of execution errors. 

IBM 360, 370 (Williamsburg) 

1. Michael K. Donegan 
Dept. of Mathematics & Computer Science 
College of William and Mary 
Williamsburg, Virginia 23185 
(804) 253-4481 

2. IBM 360/370 

3. OS/VS 
Requires 192-256K to compile the compile~ l50K is sufficient to compile 
"normal" programs. 

4. Distribution is in the form of object, source, and documentation on 9-track 
tape and is currently free if you supply a tape (we can't). This is sub­
ject to change. 
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5. Documentation is distributed on the tape. We are currently writing an 
implementor's guide. 

6. Maintenance is currently in the form of a new distribution and reported 
bugs will be fixed on a time-available basis. We are continually working 
on the limitations of the system and have plans for: 

1) Additional debugging facilities, cross-reference, post-mortem dump 
callable as a built in procedure, frequency profile. 

2) Better interactive capability for TSO users. 

3) Double-precision arithmetic. 

4) Dynamic arrays--as soon as some one can come up with a decent syntax 
for them. 

5) A bottom-up version of the compiler. 

7. The major discrepancies are: 

1) Differences in the handling of EOLN. 

2) Sets are limited to 64 elements (no SET OF CHAR). 

3) No subranges in sets, e.g. [1. .4J. 

4) Subscripts are enclosed in parentheses. 

5) Set brackets are (~ and ,). 

6) PACK and UNPACK not supported. 

7) Dynamic values cannot be freed. 

8) All files must be declared globally. 

9) Single precision REAL amithmetic. 

Additions include~ 

1) Additional formatting capability. 

2) I/O for arrays, records, and all scalar types. 

3) Modified handling of labels and gotos. 

4) Direct Access Files. 

5) Formatting for READ and WRITE is different. 

8. Compiler written in PASCAL (5500 lines). Compiler size is 108K + 8K 
runtime support. Compiles itself in -78 seconds on IBM 370/158. 

9. Runtime support for files has essentially no diagnostics. Real number 
formatting is less than ideal. Post-mortem of variables is not available 
on all errors. The compiler has been used for three semesters here with 
little difficulty. 

10. The compiler was written in PL/l using the unrevised compiler for the 
CDC6600 as a model. This was done by two undergraduates, Doug Dunlop and 
Mark Gillette, and required an academic year. The bootstrap took another 
year of less-than-intensive effort. Improvements have been added as more 
users have dictated. A major rewrite of the runtime system is in progress. 

11. No, but should be available this year. No separate compilation planned at 
this time. 

IBM 370 (London) 

(* The editors wish to thank the persons in Berlin and London for taking the time to fill 
us in so well on their activities. We never expected such an outpouring of information 
when we wrote #9-10! Once again, thanks! -Andy, Jim, and Tim *) 

TECHNISCHE UNIVERSITjXT BERLIN 
Fachbereich Informotik (20) 

DVG Technische UniversitiH Berlin (Fa 20) 
LEHREINHEIT DV·GRuNDAliSBILDUIljG 
1 aerlin 10, Otto-Suhr-AUee 181'20 

'llJ Berlin· FB 20 . VSH ___ 5 . Otto-Suhr-Allee 18120, 0·1000 Berlin 10 

PASCAL News - Editor 

University Computer Center 
227 Experimental Engineering 
208 Southeast Union Street 

University of Minnesota 

Minneapolis, MN 55 455 USA 

Dear Andy: 

BERLIN 

Tel., (030) 314- 4893 
Telex: 1 84262 tubln -d. 

November 30, 1977 

A necessary correction of if 8 and 9/10 : At the Technical 

University of Berlin, we never embarked on an implementation 

based on P4 , but we do not intend to drop our efforts at a 

new implementation of PASCAL for IBM /370 under CMS (Thomas 

Habernoll). In addition, we are starting an implementation 

of Concurrent PASCAL for the CYBER 18. We have added check 

lists for both projects, reporting the current status. 

We are using the P4-based implementation of Imperial College 

London for purposes of teaching and bootstrapping. As these 

people seem to be very modest (humble programmers 7), a word 

of praise for their work seems appropriate: 

1. Greg Pug h implemented a VM /370 CMS PASCAL­

compiler in September 76 based on P4. Its P-code 

is converted to standard OS object modules in a 

separate pass. A number of extensions are helpful 

for systems programmers; the interface to the ope­

rating system is very convenient to use. 

2. At Technical University of Berlin, the London com­

piler was ready to use within a few hours; we found 

some minor bugs within six months of heavy usage, 

and these have been corrected in the latest release 

from London. 

l.O 
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3. Full Standard PASCAL is supported with several 

notable additions, 

- full file support, including in-store files, 

random-access files, explicit opening of files, 

non-standard opening of files for interactive 

use; 

- external procedures and functions; 

alfa variables and returncode in program heading; 

- symbolic post mortem dump; 

- cross reference option. 

The compiler is not very fast (about 65 lines per 

CPU-second), but we consider it now very reliable. 

4. Along with the compiler comes a special batch system 

running in CMS environment. It has been adapted and 

extended for our purposes by Thomas Habernoll. It has 

drastically reduced time-consuming system overhead 

(re-initialization of the CMS batch machine) • 

By fall, we have switched - at last - our introductory course 

from ALGOL to PASCAL, with excellent 'results so-far. 

T HAN K S T 0 LON DON 

/IZ_~ 
(A. ~:dl) 

£ /-,:.-LZ ----~ c::!!? 7:i~ Ad ji,JeI-'/( 
(L. Christoph) (T. Habernoll) 

(* The Berlin implementation mentioned is listed separately, below. *) 

IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 

DEPARTMENT OF COMPUTING AND CONTROL 
180 Queen's Gate 
London SW7 2BZ Telephone: 01-589 5111 
Telegrams: IMPCOL London SW7 Telex: 261503 
Head of Department Professor J.H. Westcott, D se, FBCS. FlEE 

Andy Mickel 
Pascal Users Group 
University Computer Center:227EX 
208 S.E. Union Street, 
University of Minnesota 
Minneapolis. 
MN55455 
USA 

Dear Andy, 
We are using Pascal on our tiny 3'70/135 under CMS,to 

support our undergraduate course,for systems programming 
and in a number of research projects. 

Greg Pugh,one of our research students implemented 
our compiler from the P4 compiler(* described in the 
attached letter and report *) 

Our undergraduate teaching began using Algol on the 
7094,and moved to Delft Alpp,",\~en the 370/135 appeared. 
Because we wanted to use a ~ set of data structures and 
types than those available in Algol 60 we changed our initial 
teaching language to Algol\; .After two years with Algol" we 
have again changed our initial teaching language - this 
time to Pascal. There were a number of reasons for this change: 

1) Some of us had regarded the choice of Algol" as 
a stop-gap until a reliable Pascal compiler was 
available under eMS.This we now beleive has 
happened with the pif implementation at IC. 

2) \-Ie use a number of different computers during 
the undergraduate course,and we found that 
, standard' Pascal ,oms the only programming language 
that we felt able to use on a Computer Science 
Course,which had similar implementation across 
these machines (IBH370/135,CDC Cyber 1'73,ICL 1900 
if CDC 7600) 

3) It was clear that 'standard' Pascal included a 
number of features which ,lOuld'''extend the life" 
of our initial programming language,putting 
off the time when any additional language need 
be taught to provide a practical tool for 
course support. 

4) 1-/e had a number of bad experiences with the 
AlgolW Compiler.For example some ::'arge valid 
programs,would fail to execute,however 
seemingly arbitary changes to them, got over 
the problem. 
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We attempted to look at the compiler to fix the problems 
but found it an almost impossible task to understand the 
commentless PL360.TheP4 Compiler C* the first pass anyway *J 
being written in Pascal C* although with few comments *J is 
generally understandable and therefore possible to correct. 
Greg tells me the main areas where he met problems was in 
the reliance of CDC character set ordering. 

Its too early to say whether the change over has made 
any great impact on the course or on the students' programming 
ability - it can be said with some certainty that they are no 
worse than other years 1 We beleive that by starting off their 
programming in a well disciplined enviroment,that students 
make better and perhaps a more cautious use of other programming 
enviroments they meet later on. 

Our final year students carry out group projects. Some of 
them are using Pascal to implement the nucleus of a multiprogramming 
operating system and others are implementing an algebraic 
manipulation package in Pascal.(* Attempts to persuade the Data 
Processing project groups to use Pascal Failed: *) 

In the area of systems programming we have made a great deal 
of use of Pascal. The P4 implementation is well integrated into the 
C~lli system and behaves exactly. like any of the other compilers. 
By accepting the basic architecture imposed by CI1S, the P4 cO'lJpiler 
has avoided any problems about "being special" or "being an 
exception".This has aided in user acceptability and made it much 
easier to use for systems programming. Work is now in progress on 
implementing out batch subsystem schedular in Pascal. Various system 
utilities,and our central file manager which supports multi-user 
access to the file base,have been written in Pascal. 

.The research use,of Pascal is quite diverseC* program 
development systems,m.cro~assemblers,multi-user editors *J and our 
research students have produced a number of useful tools to aid nice 
program production (* POLISH - a very powerful reformatting program, 
SPUP - a Pascal system similar to CDC Update *l.A research group in 
the department piloted the ICL 2900 implementation of Pascal to 
u'se Pascal in research irtto operating system architectures. 

Pascal,then is in wide use within the Deptment of Computing 
and Control here at Imperial College : 

Please keep up the good work of PUG : 

Best wishes to you all, 

lain Stinson 

(* Greg Pugh wrote the following checklist. *) 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER. lain Stinson (distributor) and 
(implementor); Department of Computing and Control; Imperial College; London 
Phone: 01-589-5111, extensions 2700 and 2758. 

Greg Pugh 
SW7; England; 

2. MACHINE. IBM 370 (~ 360s). Our machine is a 135 with 384k. It operates a student 
service within the department with some terminal work (up to 8 terminals) and a batch 
stream, Pascal is the main teaching language. 

3. SYSTEM CONFIGURATION. Operates under the VM/370 system using the CMS subsystem. It 
would take quite a bit of work to convert the system to run under any of the other IBM 
systems. The compiler should run on any machine that runs VM/370 (i.e. model 135 and 
upwards, >= 256k). 

4. DISTRIBUTION. The current version is available for distribution now. Distribution is 
by 9-track magnetic tape in standard CMS tape dump format. Cost is just postage plus cost 
of tape (or provide your own tape). 

5. DOCUMENTATION. A user's manual is available replacing chapters 13 and 14 of the Jensen 
and Wirth User Manual and Report. This includes details of all departures from standard 
and additional features plus descriptions of error messages, invoking commands, etc. 

6. MAINTENANCE. Currently we cannot offer any guaranteed support, since we are very short 
of manpower, however we are using it for teaching ourselves so problems will probably be 
fixed if you tell us about them. 

7. STANDARD. The compiler provides a number of 
couple of small extensions to the language 
non-standard features are used. There are a 
summarises the differences: 

Extensions 
Hex and Octal numbers are supported. 

additional standard procedures and a 
syntax. The compiler gives warnings when 

few minor restrictions. The following 

Expressions can be used to define the value of constants. 
External procedures can be declared. 
Some 20 additional standard procedures are available, including DATE, TIME, DAY, 
MONTH, CPU time, routines to do direct access I/O on files, and several routines 
allowing VM/370 commands to be issued from the program. 
ALFA variables can be specified on t~e PROGRAM statement as well as files. 

Restrictions 

Sets are o •• 255 
Files of files are not allowed, but files can appear within other structures (i.e. 
arrays and records of files are o.k.). 
Dispose doesn't work (the dread Mark and Release can be used). 
Packed is accepted but ignored (character strings are always packed anyway). 

Features 

We accept upper and lower case identifiers with 30 characters significant. 
Integers are 32 bits and reals 64 bits. 
The compiler produces listings with bold printed keywords, titles, nesting level, 
etc. 

8. MEASUREMENTS. The compiler is a much developed version of the P4 compiler. An 
assembler for the P-code runs as a second pass producing standard object code. The P4 
compiler is now about 7000 lines of Pascal, the assembler is 5000 lines of .PL370. The 
run-time system consists of about 90 small modules (in Assembler F) which are included by 
the loader on a by-need basis (a small program may only use about a dozen of these 
routines). I'm not sure about exact compilation speed, but it is faster than IBM Fortran 
and slower than AlgolW. The compiler generates re-entrant code and is shared between all 
users (which saves a lot of store since the compiler code is quite large). 

9. RELIABILITY. Reliability seems pretty good. Currently the compiler is being used 
mainly for fairly large programs (4000 lines). A student version is now available and 
shuld put the system to a severe test. 

10. DEVELOPMENT METHOD. The compiler was developed from the Zurich P4 compiler by writing 
an assembler for the P-code in PL370 in 1976. The run-time library was written at about 
the same time. A symbolic dump package dumping all variables (including records, arrays 
etc.) is available. A batching version is available for student use. 

11. LIBRARY SUPPORT. Procedures can be declared to be external and compiled programs can 
be placed into object code libraries. Assembler and Fortran procedures can be accessed. 
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IBM 360, 370 (Berlin) 

r------------------ ----, 
I'Modular PASCALI1370 Compiler 12/01/11 I 
I Page 1 I L-_____________________________________________________ ----J 

1,,-_I!!!l!!g!!g!!t2~ 

Thomas Habernoll 
Technische Universitaet Berlin 
{Fachbereich Informatik} 
[Institut fuer angewandte Informatikl 
OV-Grundausbildung 
iSH 5 
Otto-Suhr-Allee 18/20 
0-1000 Berlin 10 

IBII /360, /370 
(Implementation is done on a 370/158) 

VII 370 (CP+CIIS) 
OS (with some modifications of the rUIl time system) 

Not yet. probably starting fall 1918. 

A detailed reference manual will be available in machine 
retrievable form. 

Not yet determinated. 

Full standard PASCAL. The compilec is the first step to a 
'compiler family'. Later members of this family will 
include extensions (especially for system pcogramming). 
But they will ~Qt be uamed 'PASCAL compiler'! (becanse 
PASCAL is the language defined in the report of 
Jensen/Wirth: User Kanual and Report. At this level, 
enough difficulties arise for portability of programs.) 

Presently. no precise information can be given. 

HOpefully good. 

1~~_~g!g12Rmgni-mgthQ~ 

The compiler is written in PASCAL. The syntax analysis is 
based on the PASCAL 6000 compiler. which influenced the 
method of code generation too. 

The rnn time system is written in PASCAL and Assembler. I 
hope that the Assembler part can be reduced to a minimum. 

As I started working we didn't have a PASCAL compiler 
useful for bootstrapping on the /370 at Technical 
University. The Stony Brook and lIanitoba compilers were 
not sufficient. Therefore I wrote a PASCAL->Simula 
compiler {in SIIIULAI. It is slow {compilation speed 10 
lines per CPU secondl. I have learned something due to 
this project: don't think that it is a simple and 
straightforward task to translate a high level language 
into another (relatively similar) high level language. 

Just as I finished the PASCAL->SIMULA compiler, we got 
the PASCAL P4 compiler from Imperial College London. This 
facilitated my work. 

I am trying now to write a 'modular compiler': that 
means, the compiler architecture allows changing of the 
accepted language and/or of the generated code by 
exchanging only few modules. Therefore we will have not 
one compiler for Standard PASCAL and another one fora 
subset (e.g. for educational purposes) but a set of 
modules. Depending on the command, the modules necessary 
for a specific purpose will be loaded. Writing modules 
{in the sense of IIOOULAI in a block structured language 
makes fun - if one has grim humour. 

Presently the compiler is a one pass compiler.. But its 
structure allows splitting it into a mUltipass compiler. 

The first 
PASCAL 

version to be released 
and produce {for 

will accept 
several 

Standard 
reasons) 

IBlI/310-Assembler code. Later versions viII prodnce 
relocatable macnine code (in standard OS loader format). 
As a vision the following versions exist: 

- PASCAL subset for educationa~ purposes; 

- PASCAL supersets. 
First level: machine independent extensions like else 
or Q.t!Ht£!!i§.g in £!!§.~ statements: a simple module 
concept. 
Second level: extensions for systems programming. 

- Generation of interpretative code. This is normally the 
first step to implement PASCAL, but I think that 
interpreters are a good tool to check out programs­
even for large ones (one of these reasons is the fact, 
that additional check out code and test aids need 
additional space resulting in frustrated programer of 
large progcams, who fights against storage constraints. 
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Another reason is a possible step-by-step execntion of 
interpretative code, that is more nsefnl than execnting 
step-by-step on machine instrnction level.) 

- Optimizing compiler. 

processing of pre-scanned source programs (assume 
programs to be edited and analysed on a mini compnter, 
the processed sonrce being sent to the /370 for 
compilation and executing. 

Someone somewhere interested 
should please contact me. To 
provide a better support than 
more software aids besides the 
(for example the embedding of 
system is a useful task). 

in )o1.ning this project 
have a chance, PASCAL must 
other langnages. Therefore 

compiler must be provided 
the compiler in an editor 

Linkage to FORTRAN subrontines is withont any problem. 
Separate compilation is available. The first release 
provides no symbolic dump. In the event of a run time 
error the following informations will be given: error 
message, corresponding source line number and a back 
trace of procedure calls (with source line numbers of 
calls). 

ICL -- Clearing House 

(* David Joslin sent us the following announcement on 13 October 1977 *) 

PCHICL - the Pascal Clearing House for ICL machines - has been set up for the purposes of: 

- Exchange of library routines; 
Avoidance of duplication of effort in provision of new facilities; 

- Circulation of user and other documentation; 
- Circulation of bug reports and fixes; 
- Organisation of meetings of Pascal users and implementors; 
- Acting as a "User Group" to negotiate with Pascal 1900 and 2900 suppliers. 

There are currently about 40 people on PCHICL's mailing list, mainly in Computer Science 
departments and Computing Centres of U.K. Universities and Polytechnics. Any User of 
Pascal on ICL machines whose institution is not already a member of PCHICL should contact 

David Joslin, 
University of Sussex Computing Centre, 
Falmer, Brighton, Sussex, BNl 9QH, United Kingdom. 

All ICL Pascal users are urged to notify David of any bugs they find, any compiler 
modifications they make, any useful programs or routines or documentation they have 
written, anything they have that may be of use or interest to other users. 

ICL 1900 (Belfast) 

(* Thanks to Judy Mullins and to David Joslin who wrote on 4 Nov. 1977 and on 13 Oct. 
1977, respectively, to correct the information which we printed in issue #9-10. David 
provided the following revised checklist. *) 

1. Implementor & Distributor: 

2. ~: ICL 1900 series. 

Dr. J.Welsh, 

Dept. of Computer Science, 

Queen's University, 

BELFAST, N.lreland, BT7 INN. 

3. Operating System: Any (although the Source Library facility is 

only possible, and the Diagnostics package only 

practicable, under GEORGE 3 or 4). 
Ninimum Configuration: The compiler needs at least 36K of core, 

and uses CR, LP, DA files. 

4. Distribution: Free. Send a mag. tape (either 9-track PE 1600 bpi 

or 7-track NRZI 556 bpi) to Belfast. 

5. Documentation: Belfast's Users' Guide (supplement to Revised 

Report) and implementation documentation is 

distributed with the compiler. 

Glasgow's supplement to the Revised Report is available from 

Bill Findley or David Watt, 

Dept. of Computer Science, 

University of Glasgow, 

GLASGOW, Scotland, Gl2 8QQ 

(\;ho produced the Diagnostics package). 

6. Maintenance Policy: No formal commitment to maintenance. 

No plans for development in near future. 

Send bug evidence to Belfast, and also a note of the bug to PCHICL 

(see separate notice) who circulate bug reports & fixes to their 

merJbers. 

7. Implementation Level: The language of the Revised Report, with: 

Exceptions: There are no anonymous tag fields; 

FILEs cannot be assigned, passed as value para~eters, 

o~ oocur as components of any structured type; 

Predefined procedures & functions cannot be passed as 

actual parameters; 

The correct execution of programs which include 

functions with side-effects is not guaranteed. 
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Only the first 8 characters of identifiers are significant. 

SETs are limited to x •• y where 0 ~ ¢RD(x) ~ ¢RD(y) ~ 47 

The ICL 64-charaoter graphio set is used for type CHAR. 

PACKED is implemented, and TEXT = PACKED FILE ¢F CHAR. 

ALFA = PACKED ARRAY r 1 •• 8J ¢F CHAR. 

Extensions: VALUE and DISP¢SE are implemented. 

Integers may be written in octal. 

Additional predefined procedures & funotions DATE, 

TIME, I1ILL, HALT, CARD are provided, and procedures 

ICL, ADDRESS¢F, allow use of inline machine code. 

8. Compiler Characteristics: Compiler, producing absolute binary 

machine code. 

The compiler is written as c. 14000 lines of PASCAL & c, 3500 lines 

of Asser.1bler Lan[;Uage (Issue 3). Performance is better than !.lost 

other rCL 1900 language processors (exceptions are incore compile­

and-eo batch systems of the the HATF¢R type). 

The postmortem analysis program is written as c, 2500 lines of 

PASCAL. 

9. Reliability: Very good. 

10. Hethod of development: Complete rewrite of original PASCAL 1900 

compiler, which was bootstrapped from the original ZUrich CDC 

compilers by Welsh & Quinn. 

11. Libraries: Source Library facility available under GEORGE 3 & 4. 
Efforts are to be made to develop a PASCAL version of the NAG 

library (which would be applicable to ~ machine, not just rCL). 

No facilities for separate compilation or for inclusion of semi­

compiled routines "ri tten in any other lan[;Uage. 

D.A.Joslin 

October lOth 1977 

ICL 2900 (Southampton) 

(* Thanks again to David Joslin and Judy Mullins (see ICL 1900) for sending 
information. *) . . . . . . ... . . . . . . . ........ 

1(a). Implementation 

~~ 
-J~@ 
PASCAL 

ICL are providing support for an implementation group based on the 
University of Southampton. 

Project Supervisor: 

Implementors: 

Dr.M.J.Rees, 
Computer Studies Group 
Faculty of Mathematioal Studies, 
The University, 
Southampton, S09 5NH, 
England. 

Telephone: 0703 559122 x2270 

H.J.Zell, 

revised 

J.J.M.Reynolds, 
Computer Centre, 
Queen Mary College, 
University of London, 
Mile End Road, 
London, E1 4NS, 
England. 

New Huxley Building, 
Imperial College, 
University of London, 
London SW7 2AZ, 
England. 

Telephone: 01 980 4811 x778 
Telephone: 01 589 5111 

1(b). Distribution 

The Pascal compiler will be distributed as a standard ICL program 
product. Contact should be made to the nearest ICL sales offioe. 
Failing that, contact the project supervisor shown above. 

2. Machine 

The ICL 2900 series machines 2960, 2970 and 2980. 

3. Operating System 

VME/B and VME/K 

4. Method of Distribution 

As per ICL standard, see 1(b) above. 
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5. Documentation 

Standard ICL manuals will be available: 

(a) Pascal Language Manual: operating system independent aspects of the 
Pascal Lan~uage. 

(b) Runnin.~ Pascal Programs on VME/B and VME/K: information on how to 
run Pascal programs under the operating systems. 

6. Maintenance Policy 

Full maintenance will be provided by the implementation group and/or ICL 
while the compiler is offered as a standard ICL program product. The 
usual ICL procedures for bug reports will be adopted. 

7. Language Standard 

The compiler implements all features of the language as described in the 
User Manual and Report (Jensen and Wirth, 1974). 

8. Translation/Execution Mechanism 

The compiler is written in Pascal and produces Object Module Format 
(OMF) compatible with all standard ICL compilers. The OMF module may be 
directly loaded or linked with other OMF modules. 

The source listing is approximately 10000 lines of Pascal and produces 
80K bytes of code. Approximately 160K bytes of store are required to 
compile the compiler. 

9. Reliability 

Current reliability is moderate to good. 

10. Method of Development 

The compiler was bootstrapped usino; the 1900 compiler from the Queen's 
University of Belfast, Northern Ireland as e base. , Nothern Ireland as 
1 baRf'. 

Twenty four person-months of effort from experienced programmers were 
requirf"d. 

11. Libraries 

As the compiler produces OMF modules, separate compilation and the 
inclusion of external procedures will be possible providing the 
necessary operating system facilities are present. 

Intel 8080 (San Diego) 

For information, see Ken Bowles' article "Status of the UCSD Pascal Project", and for an 
order form see the DEC LSI-II (San Diego) implementation note. 

Intel 8080 (Oslo) 

David Barron sent us a short piece that appeared in the 17 November 1977 issue of 
Computing describing an 8080 implementation distributed by the Norwegian company, Mycron, 
of Oslo. The compiler is said to run in 29K bytes. (* We would appreciate receiving any 
more information about this implementation that a PUG member could provide. *) 

MITS Altair 8800 

See DEC LSI-ll (San Diego). 

Motorola 6800 (St. Paul) 

Mark Rustad asked (30 October 1977) that we make the following updates to his checklist 
printed in Pascal News 119-10. 

1. Work phone: 612/376-1143. 

2. Developed using a Motorola 6800 Exercizor (48K, dual floppies) and MITS Altair 680b and 
SWTP 6800. Should be extremely easy to adapt to any system using the M6800 chip. 

3. Requires 32K bytes and an ASCII terminal. Also, a high speed I/O device (floppy disk, 
cassette, or data cartridge) is highly recommended to reduce loading time to a reasonable 
amount. 

4. The system is being distributed by Computer Depot (3515 West 70th Street; Minneapolis, 
MN 55435; (612/927-5601)) for less than $100 for documentation, binary, and interpreter 
source. 

5. Documentation is the responsibility of the distributors. Mark is providing a machine 
retrievable supplement to the Pascal User Manual and Report to the distributors. 

6. Mark guarantees maintenance only to the distributors. They are expected to pass bug 
reports, etc., to him. Future plans include full acceptance of upper/lower case with 
mapping of reserved words to single case, and separate compilation of procedures. 

7. The following are not supported: with and goto statements; real arithmetic and the 
transcendental functions; pack and unpack. The compiler handles real arithmetic but the 
present interpreter does not. The system is designed to make it easy to interface the 
interpreter to a floating point package or a hardware floating point chip. The following 
extensions have been made: predefined procedure exit and halt. As of 77/10/23, only lower 
case is recognized. 

8. Interpreter requires 4K (with floating point package). No compilation speed was 
provided. The interpreter is unbuffered and can keep up with typing speeds of 10cps. 
Approximately 2-5K M-code instructions are executed per second. This is at least 5-10 
times faster than SWTP BASIC. 

9. As of 77/10 the compiler had successfully compiled itself in the 6800. Was released to 
two external sites for testing. 

10. As of 77/11 about 3 person-months had been invested. The compiler source is about 2400 
lines. 

11. The compiler and interpreter are completely relocatable, may be located anywhere in 
address space where sufficient memory exists. Presently this memory must be contiguous, 
but it is planned to change this in the future. A crude but usable method for calling 
external (assembly code) procedures exists. No direct parameter passing is available -
this must be done via the stack. 
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Prime P-300 

THE UNIVERSITY OF HULL 
HULL Hue 7RX. ENGLAND 

Telephone: Hull 46311 

Mr. Andy Mickel, 
Editor, "Pascal News", 
University Computer Centre, 
227 Experimental Engineering Building, 
University of Minnesota, 
MINNEAPOLIS. MN 55455 
U.S.A. 

Dear Andy, 

Department of Computer Studies 

15th December, 1977 

The main purpose of this letter is to let you have a copy of the enclosed 
implementation notes. As we're only about half way through building our PASCAL 
compiler for the PRIME 300, we've left some of the details vague. We'll send 
you a fuller set of implementation notes sometime in 1978. 

We started our compiler because we couldn't find a suitable version of 
PASCAL on PRIME 300 computers. The only other implementation that we know of 
is an implementation of Per Brinch Hansen's Sequential PASCAL. We did some 
work in early 1977 taking bugs out of this implementation and it is now avail­
able from PRIME Computer International, Bedford, England. We don't like it 
because: (a) Sequential PASCAL doesn't permit nested procedures, (b) it's 
very slow which makes it useless for teaching purposes. 

We currently teach ALGOL 60 to our Computing s,cience undergraduates. 
After much debate within the department, we" will be teaching PASCAL to our 
first years from October 1978. For this purpose we'll be using the Belfast 
Mk.2 compiler as the University's mainframe is an ICL 1904S. 

The conversion to PASCAL would be easier if there was a book which prop­
erly teaches programming! We haven't found one yet. Addison Wesley are­
bringing out a book in early 1978 which we think may be suitable - it's 
entitled "Programming in PASCAL" and written by PUG member Peter Grogono. 

Finally, we'd like to say what an excellent job you I re doing with "Pascal 
News". It stimulated us into implementing PASCAL-P for PRIME 300s and is 
keeping us well informed of what's happening elsewhere_ Thanks. 

Yours sincerely, 

g"~ 'LM )1~ 
Barry Cornelius. 
Ian Thomas. 
Dave Robson. 

THE UNIVERSITY OF HULL'S PASCAL COMPILER 

FOR PRIME 300 COMPUTER 

1. IMPLEMENTOR/DISTRIBUTOR/MAINTAINER: Barry Cornelius, Ian Thomas or Dave 
Robson; Department of Computer Studies, University of Hull, Hull, HU6 7RX, 
England; Hull (0482) 497951. 

2. MACHINE: PRIME 300. 

3. SYSTEM CONFIGURATION: Our own system is currently 48K words running under 
PRIMOS-3 Revision 10 (but Revision 14 sometime in 1978). 

4. DISTRIBUTION: We hope to have a first release of the compiler completed 
by April 1978. No details about distribution have been arranged yet. 

5. DOCUMENTATION: None - see details of PASCAL-P elsewhere in "Pascal News". 

6. MAINTENANCE POLICY: We intend to correct reported errors for the next 
few years. Error reports and updates will be sent at irregular intervals to 
all those who receive the compiler. 

7. STANDARD: PASCAL-P subset of Standard PASCAL. 

8. MEASUREMENTS: No details are yet available. 

9. RELIABILITY: No details yet. 

10. DEVELOPMENT METHOD: The code generation parts of the PASCAL-P4 compiler 
are currently being rewritten to generate PMA which can then be assembled. The 
first version of the compiler is being tested using the Belfast ~fr.2 ICL 1900 
compiler. It will be bootstrapped on to the PRIME by using a P-code inter­
preter for the PRIME written in CORAL 66. The work has been done on and off 
since June 1977 by five people - some have now left and some learnt CORAL 66 
and PASCAL during this time! 

11. LIBRARY SUPPORT: No facilities for external procedures are currently avail­
able but they may be developed in the future. 

Univac 1100 (Madison) 

A short note appeared in the 24 October 1977 issue of the University of Wisconsin Madison 
Academic Computer Center newsletter, MACC NEWS, which stated that "The UW-Pascal comp iler 
is now fully supported by MACe." Two versio;;:-the relocatable, and the load-and-go, were 
mentioned. 

Zilog Z-80 (San Diego) 

For information, see Ken Bowles' article "Status of the UCSD Pascal Project", and for an 
order form see the DEC LS1-11 (San Diego) implementation note. 
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I N D EXT 0 IMP L E MEN TAT ION NOT E S 

General Information 

119&10: 60. 
1111: 70. 

Checklist 

119&10: 60. 

Applications 

1111: 70. 

Software Tools 

119&10: 61. 

Portable Pascals 

Pascal-P 
119&10: 61-62. 
1111: 70-72. 

Pascal Trunk 
#9&10: 62. 

Pascal J 
119&10: 62. 

Pascal Variants 

Concurrent Pascal 
119&10: 63. 
1111: 72-74. 

Modula 
119&10: 63. 
1111: 74. 

Pascal-S 
119&10: 63. 
1111: 72. 

Feature Implementation Notes 

Set of Char 
#9&10: 64-66. 

For Statement 
119&10: 66-69. 
1111: 79-80. 

Def ault Cas e 
119&10: 69-70. 

Variable Parameters 
119&10: 71. 

Interactive I/O 
119&10: 71-72. 

Unimplementable Features 
1111: 75. 

Long Identifiers 
1111: 78-79. 

Boolean Expressions 
1111: 76-78. 

Machine Dependent Implementations 

Alpha Micro Systems AM-II 
See DEC LSI-It. 

Amdahl 470 
See IBM 360, 370. 

Andromeda Systems 11-B 
1111: 80. 

Burroughs B1700 
119&10: 73. 

Burroughs B3700, 4700 
119&10: 73. 

Burroughs B5700 
119&10: 74. 
1111: 81. 

Burroughs B6700, 7700 
119&10: 74-75. 
1111: 81. 

CDC Cyber 18 and 2550 
119&10: 75. 
1111 : 81-82. 

CDC 3200 
119&10: 75. 
1111 : 82. 

CDC 3300 
119&10 : 75. 

CDC 3600 
119&10: 75. 

CDC 6000, Cyber 70, Cyber 170 
119&10: 76. 
1111 : 82-83. 

CDC 7600, Cyber 76 
119&10: 76. 
1111: 83. 

CDC Omega 480-1, 480-11 
See IBM 360, 370. 

CDC Star-100 
119&10: 77. 

CIl Iris 50 
119&10: 77. 

Cll 10070, Iris 80 
119&10 : 77-78. 

computer Automation LSI-2 
119&10: 78. 

Cray Research Cray-1 
119&10: 78-79. 

Data General Eclipse 
119&10: 79-80. 
1111: 85. 

Data General Nova 
119&10: 79-82. 
1111: 83-85. 

DEC PDP-8 
119&10: 82. 
1111: 85. 

DEC LSI-II and PDP-II 
119&10: 82-88. 
1111: 86-91. 

DEC DECSystem-10 
119&10: 89-9l. 
1111: 91-92. 

Dietz MINCAL 621 
119&10: 91-92. 

Foxboro Fox-1 
119&10: 92. 

Fujitsu FACOM 230 
119&10: 92. 

Harris / 4 
119&10: 92-93. 

Heathkit H-ll 
119&10: 93. 

Hewlett Packard HP-21MX 
119&10: 93. 
1111: 92. 

Hewlett Packard HP-2100 
119&10: 93. 

Hewlett Packard HP-3000 
119&10: 94. 

Hitachi Hitac 8700, 8800 
119&10: 94. 

Honeywell H316 
119&10: 94. 
1111: 93. 

Honeywell 6000 
119&10: 94-95. 
#11: 92-93. 

IBM Series 1 
119&10: 95. 

IBM 360, 370 
119&10: 95-101. 
1111: 93-100. 

IBM 1130 
119&10: 101. 

ICL 1900 
119&10: 101-102. 
1111: 100-101. 

ICL 2900 
119&10: 102. 
#11: 100,101-102. 

Intel 8080, 8080a 
119&10: 102-103. 
1111: 102. 

Interdata 7/16 
/19&10: 103. 

Interdata 7/32, 8/32 
119&10: 103-104. 

ITEL AS/4, AS/5 
See IBM 360, 370. 

Kardios Duo 70 
119&10: 104. 

Mitsubishi MELCOM 7700 
119&10: 104-105. 

MITS Altair 680b 
See Motorola 6800. 

MITS Altair 8800 
See DEC LSI-11. 

MaS Technology 6502 
See DEC LSI-11. 

Motorola 6800 
119&10: 105. 
1111: 102. 

Nanodata QM-1 
119&10: 105. 

NCR Century 200 
119&10: 105. 

Norsk Data NORD-10 
119&10: 106. 

Prime P-300 
1111: 103. 

Prime P-400 
119&10: 106. 

SEMS T1600, SOLAR 16/05/40/65 
119&10: 106. 

Siemens 330 
119&10: 107-108. 

Siemens 4004, 7000. 
119&10: 108. 

Telefunken TR-440 
119&10: 108. 

Terak 8510 
See DEC LSI-ll. 

Texas Instruments TI-ASC 
119&10: 109. 

Texas Instruments 9900/4 
119&10: 109. 

Univac 90/30 
119&10: 109. 

Univac 90/70 
119&10: 109. 

Univac 1100 
119&10: 109-112. 
1111: 103. 

Univac V-70 
119&10: 112. 

Varian V-70 
See Univac V-70. 

Xerox Sigma 6, 9 
#9&10: 112. 

Xerox Sigma 7 
119&10: 112. 

Zilog Z-80 
119&10: 112. 
1111: 103. 
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POLICY: PASCAL USER'S GROUP (77/12/30) 

Purposes: Pascal User1s Group (PUG) tries to promote the use of the programming 
language Pascal as well as the ideas behind Pascal. PUG members help 
out by sending information to Pascal News, the most important of which 
is about implementations (out of the necessity to spread the use of 
Pascal). 

The increasing availability of Pascal makes it a viable alternative for 
software production and justifies its further use. We all strive to 
make using Pascal a respectable activity. 

Membership: Anyone can join PUG: particularly the Pascal user, teacher, maintainer, 
implementor, distributor, or just plain fan. Memberships from libraries 
are also encouraged. 

See the ALL PURPOSE COUPON for details. 

FACTS ABOUT Pascal, THE PROGRAMMING LANGUAGE: 

Pascal is a small, practical, and general purpose (but not all-purpose) 
programming language possessing algorithmic and data structures to aid 
systematic programming. Pascal was intended to be easy to learn and 
read by humans, and efficient to translate by computers. 
Pascal has met these design goals and is being used quite widely and 
successfully for: 

* teaching programming concepts 
* developing reliable IIproductionll software 
* implementing software efficiently on today1s machines 
* writing portable software 

Pascal is a leading language in computer science today and is being 
used increasingly in the world1s computing industry to save energy and 
resources and increase productivity. 

Pascal implementations exist for more than 62 different computer systems, 
and the number increases every month. The Implementation Notes section 
of Pascal News describes how to obtain them. 

The standard reference and tutorial manual for Pascal is: 

Pascal - User Manual and Report (Second, study edition) 
by Kathleen Jensen and Niklaus Wirth 
Springer-Verlag Publishers: New York, Heidelberg, Berlin 
1975, 167 pages, paperback, $5.90. 

Introductory textbooks about Pascal are described in the Here and There 
Books section of Pascal News. 

The programming language Pascal was named after the mathematician and 
religious fanatic Blaise Pascal (1623-1662). Pascal is not an acronym. 

Pascal User1s Group is each individual member1s group. We currently have more than 
1351 active members in more than 30 countries. This year Pascal News 
is averaging more than 150 pages per issue. 
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Return to: 

University Computer Center 

227 Experimental Engineering Building 
208 Southeast Union Street 
University of Minnesota 
Minneapolis, Minnesota 55455 USA 

return postage guaranteed 

The University of Minnesota is committed to the policy that all persons shall have equal access 
to its programs, facilities, and employment without regard to race, 
creed, color, age, sex, national origin, or handicap. 


