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POLICY: PASCAL NEWS (Jan. 83)

® Pascal News is the official but informal publication of the User's Group.

Purpose: The Pascal User's Group (PUG) promotes the use of the programming language Pascal as
well as the ideas behind Pascal through the vehicle of Pascal News. PUG is intentionally de-
signed to be non political, and as such, it is not an “entity” which takes stands on issues or
support causes or other efforts however well-intentioned. Informality is our guiding principle;
there are no officers or meetings of PUG.

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, main-
tainer, implementor, distributor, or just plain fan. Memberships from
libraries are also encouraged. See the COUPON for details.

e Pascal News is produced 4 times during a year; January, April, July October.

* ALL THE NEWS THAT'S FIT, WE PRINT. Please send material (brevity is a virtue) for Pascal News single-
spaced and camera-ready (use dark ribbon and 15.5 cm lines!)

o Remember: ALL LETTERS TO US WILL BE PRINTED UNLESS THEY CONTAIN A REQUEST TO THE
CONTRARY.

e Pascal News is divided into flexible sections:
POLICY — explains the way we do things (ALL-PURPOSE COUPON, efc.)

EDITOR'S CONTRIBUTION — passes along the opinion and point of view of the editor together with changes
in the mechanics of PUG operation, etc.

APPLICATIONS — presents and documents source programs written in Pascal for various algorithms, and
software tools for a Pascal environment; news of significant applications programs. Also critiques regarding
program/algorithm certification, performance, standards conformance, style, output convenience, and general
design.

ARTICLES — contains formal, submitted contributions (such as Pascal philosophy, use of Pascal as a teaching
tool, use of Pascal at different computer instaliations, how to promote Pascal, etc.).

OPEN FORUM FOR MEMBERS — contains short, informal correspondence among members which is of
interest to the readership of Pascal News.

IMPLEMENTATION NOTES — reports news of Pascal implementations: contacts for maintainers, implemen-
tors, distributors, and documentors of various impiementations as well as where to send bug reports. Qualitative
and quantitative descriptions and comparisons of various implementations are publicized. Sections contain
information about Portable Pascals, Pascal Variants, Feature-iImplementation Notes, and Machine-Dependent
Implementations.

VALIDATION SUITE REPORTS — reports performance of various compilers against standard Pascal
1SO 7185.
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Good Members Hello;

I now have control of most elements of Pascal
News and future sub ion articles, and
good jokes should be addressed:

Pascal News

2903 Huntington Road

Cleveland, Ohio 44120

Our United Kingdom and European elements are
thriving and boisterous.

PUG (UK) PUG (Eur)

P.O. Box 52 ARGE Pascal

Pinner Hellmut Weber
Middlesex HAS 3FE Degenfeidstrasse 2
U.K. D — 8000 Miinchen 40

These groups should be excellent sources of local
and internationat information.

We have lost an element and have no successor.
PUG (Aus) has experienced increased costs and de-
cided PUG (USA) could support them with little loss
of timeliness. I would like to thank them for their past
performance. I am sorry I did not have the opportunity
to work with them.

PUG (USA) will now serve various needs.

We now serve inside USA and outside USA mem-

bers and also provide an air mail option for those who
need Pascal News as quick as possible.

Writing of timeliness I am reminded that the news-
letter has deadlines. These are January 1Ist, April 1st,
July 1st and October Ist. When you have material for
the newsletter please send it as quick as possible. Do
not worry about the deadlines but keep in mind news
loses its value as it matures.

I will continue to publish implementation notes and
announcements of the trade. I encourage members and
vendors to test drive their new compilers with the
**Validation Suite’’. Send the reports to me and then we
will all know the best performing compilers.

I have been asked if we would pay for articles. I
have thought about this and worried where I would get
the money.

1 have decided to accept advertising and use this
money to pay honorariums to writers of good articies.

A reminder that back issues will reflect higher re-
printing costs and have a $25 per sét price after July st

Its still a bargain at $15 now.

One more thing. Thank you for your renewals and
lovely comments. I have been encouraged by your
thoughts.

Charlie

Dear Pascalers,

here we are reopening PUG Europe:
Lor + Martha +

Erwin + Hellmut +

Jurgen + Manfred +

Urf (Korbinian).

We are Pascal fans and users from the university
and industry who are organizing in our spare time the
distribution of Pascal News for the European region.

From our viewpoint, being mainly Pascal users, we
would like to encourage you to help in keeping Pascal
News aliving forum, a market place for all Pascal users.
So here again is a call for papers and programs. Thcre

two Pascal implementations whlch use onec name (np—
pend) for two non: dard pred d pr ing
different things (append one string to another versus
open a textfile for appending text).

To increase the market place function of Pascal
News we should like to ask everybody who provides
a Pascal source for publication to state whether he/she
is willing and/or able to distribute this source in ma-
chine readable form (or even as a well readable listing)
and if so at what cost.

Lastly we would like to ask all those wishing to
contact us to use our official address:

ARGE Pascal
Hell Weber

are certainly many tools, especially for textpre

which are of interest for the Pascal community, maybe
for simple use, maybe in order to compare ideas about
problems which many of us may already have encoun-
tered. And think about all the programs for solving the
daily commercial problems.

Another subject which we think important is doc-
umentation. If you have to (or like to) use non-standard
features mentioning those increases portability. An ex-
treme example of the necessity of documentation are

Degenfeldstrasse 2
D — 8000 Munchen 40

and not to send registered letters. (We had some prob-
lems, as there is no Mr. Pascal to claim them.) If you
want to send us money for subscription please use our
postgiro account. Munchen 51589-801 or send an Eu-
rocheque and please take note that any other form of
payment means additional paperwork for us.

Stay happy with Pascal!

Compilers Notes

Pascal Users Group (U.K.)

Pascal News 23a is a supplement, to plug the
lengthening gap between US originating 23 and 24.
Readers will note that its contents are quite different
from those of previous editions. There is a shift of em-
phasis from matters of concern at leading edge Uni-
versity level, to those of concern to producers and users
of inexpensive standardized products.

That shift has been wholly dictated by the content
of material submitted for publication. Whether it is a
temporary side-step or a permanent change, will also
be decided by contributors (to future editions).
PUG(UK) is the servant of you the subscribers and as
such, will publish material originating from any i
of the user community.

We are ali indebted to each contributor but Tony
Heyes's generosity in offering his Bibliography suite of
programs for refinement through the medium of PN is
particularly appreciated. Constructive critiques are
welcome.

There is a widening of the user base and an overdue
deployment of resources to that end, evidenced by the
complementary nature of articles from widely differing
sources. Read on and judge for yourselves. Although
you will find that 23a is pitched at quite a different level

Imagine the disappoi t at failing to find any-
thing innovative or even mildly interesting. Discovered
that with a single exception, exhibitors did not know
whether standard Pascal was implemented on the ma-
chines offered to the public. More than onc of those
asked, replied ** Yes, it's called UDCS or something like
that". At one stand, sponsored by British Petroleum,
the Department of Trade and Industry, the Council for
Educational Technology, and others, an ‘expert’ merely
looked blank and suggested that 1 ask someone else.
‘Someone Else’ replied **We are only interested in
things for use in Education’’. At the National Comput-
ing Centre stand, another expert, when asked if his
stand offered any information about standard Pascal
and its implementation or use in a microcomputer en-
vironment, replied **No, there is no demand'’, deftly
followed by **Can I help you sir?"* to someone standing
behind me. In some instances, the initial answer was
"Yes“. followed by mwrepresenlauve flannel when a

ation was req

Met a guy who holds a powerful position in the
largest education authority in Britain. He believes that
BASIC is an *‘appropriate’’ language for the ‘‘mass’”
of young people who **won't bother’’ to become seri-

from that of your usual expectations of PN, I si ty
hope that you will welcome it as a stop-gap until 24 be-
comes available from Rick, Andy, and Co.

The following is offered as an illustration of the
scene which prompted the production of a supplement.

Intrigued by advertising which referred to *‘mere
humans'*, | went along to the personal computer show
at the Barbican on September 12th.

ously i din the technology. I should admit at this
point, that had my first experience of a perception of
machine intelligence been through the medium of BASIC
(or COBOL, FORTRAN, etc.), I might easily have
Jomed the nnks of those who elther “‘won’ t bother“ or

d by ob of
hunches guesses , and a dash of perceptual skill which
only occasionaily fails. PUG

I.T. and M.L.S.S.

Reproduced with Phillip Durrtn.lon'a pennhdon

One of the aims of Information Technology Year
and the Microelectronics Education Progmmme is to

‘torial, textual and numerical information by a micro-

electromcs based combmuuon of computing and

involve schoolchildren in the use of micr
and related electronic devices. There are the M.E. P
the Micros in Schools Scheme, exhibitions and events
throughout the year and beyond lt is, perhaps. fortun-
ate that Mr. Cal d to be wi g tele-
vision on the evening the programme “‘Now the Chlps
are Down’’ was broadcast and was spurred into action
then, or we would probably find the propaganda even
more frenetic than that now being put out by the en-
ergetic Mr. Baker, the prophet of IT.

Information Technology is a cunously dnffuse name
for a Year. The ofﬁcnal definition, ‘*the pro-
cessing, storage, d ination and use of vocal, pic-
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* appears to encompass most of
the activities of the average person, except cating and
one or two other processes, although the use of a com-
puter is not often considered essential to the more basic
of these.

So far as its involvement of schoolchildren is con-
cerned, the publicity is decidedly shrill, the Minister's
aimbeingtohavea p inevery dary school
by the end of the year and even to think about providing
them for primary schools.

There can be no argument that young people must
be aware of computers and how to use them, but it does
seem possible that the p blaze of publicity tends
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1o obscure the point that computers are a means, not
anend. There is also the question of how the micros are
0 be used in schools.

According to the fifth edition of the Concise Ox-
ford Dictionary (now, admittedly, modified), a com-
puter is ‘‘a calculator — an electronic calculating ma-
chine'’ — an unfortunate description, taken too literally
by at least some of those responsible for introducing
youngsters to computing, with the result that the school
micro is often given to the senior math teacher to guard
with his life, presumably on the grounds that computers
are electronically mathematical and possess no rele-
vance to any other subject.

In other schools, the computer is treated as a kind
of totem, and the pupils are taught **Computer Stud-
ies'". As a subject, computing (meaning programming)
is a singularly empty one, unless the pupil learning it
intends to become a progr . A is an aid
to the process in which it is used — in this instance,
learning — and an element of transparency to the user
rather than an obscuring of the subject by undue atten-
tion to the computer must be the aim.

Clearly, an overnight transformation, after which
every teacher would be using a micro as to the manner
horn, is hardly feasible. But, until the school micro (or

one of its terminals or even a micro owned by a pupil
or teacher) can be used naturally, as is a dictionary or
pocket calculator or a video recorder, it will dominate
the learning process. Utmost priority should be given
to teachers from all disciplines, from home economics
to athletics, to use the computer as an aid, rather than
as a distraction, so that pupils who are not to specialize
in science or engineering can see that it is of advantage
to them to be at ease with computers, but no more than
that.

The Inner London Education Authority is aware
of these problems and is educating teachers in the use
of computers so that, even though there may be only
one micro or terminal in the classroom, the pupils will
learn the place of a computer by, to use ILEA’s word,
‘‘osmosis’’. However, there is evidence aplenty that
education authorities in other areas are either hypno-
tized or revolted by the new equipment and, accord-
ingly, either enshrine it or pass it to the school computer
fanatic to impress people with.

In short, a computer is a useful tool, but that is all
it is: it can help or it can dangerously hinder learning,
and only the education of teachers in its natural use as
an aid can decide which. PUG

Pascal — An Effective Language Standard

Brian A. Wichmann,6/5/82

Over the last few years, the programming language
Pascal has grown in popularity very greatly. It is widely
used for teaching in Universities, is available on most
micro-processors and main-frames as well. In fact, Pas-
cal is one of the few languages that form a bridge be-
tween microprocessor systems and the main-frame
world.

Until recently, there has been one drawback to
Pascal as a general purpose software tool. The defini-
tion of the language was not very precise and in con-
sequence, the portability of Pascal programs was prob-
lematic. The British Standards Institution (BSI set up
1group under Dr. Tony Addyman to produce a standard
Jefinition of the language. This was later superseded by
wn ISO group also under Tony Addyman. Last October,
1SO agreed to the standardization of Pascal, and after
zditorial work on the document, BSI published the
Standard in February of this year (BS 6192).

What does this mean for users of Pascal? The port-
bility of Pascal programs should be much improved
provided suppliers impiement the Standard and users
write their programs to conform to the Standard. One
might think that the position with Pascal is no different

. rom that of COBOL or FORTRAN and yet portability
rroblems arise with these languages. There are several
casons for believing that Pascal is different:

Article formed the basis of piece in Computer Weekly
5y Phillip Hunter. 11th Feb. 1982 page 14

1. The Pascal standard is more comprehensive than
that of COBOL or FORTRAN. For instance, the
COBOL and FORTRAN standards do not require
that an invalid program is rejected by a compiler.
The Standard for these | is just a definition
of a language rather than a set of requirements for

" a compiler. This is clearly not very satisfactory since
we all write incorrect programs on occasions.

2. The Pascal Standard is simple and devoid of a mul-
titude of options. If the language has lots of options,
then program portability is reduced because a pro-
gram may not be valid without a specific option.
COBOL has a large number of options and FOR-
TRAN 77 has two major levels (essentially distinct
languages) whereas Standard Pascal has just onc
option, affecting only one part of the language. This
option is to allow procedures to handle arrays whose
size varies from call to call. This option, level 1 Pas-
cal, would allow Pascal programs to call FORTRAN
routines in many systems.

3. The Pascal test suite is more searching than that of
COBOL and FORTRAN. This is essentially a con-

q e of the definition of the lang! . The Na-
tional Physical Laboratory has been collaborating
with the University of Tasmania on the construction
of this suite for over two years. About 400 copies of
the test suite have been sold worldwide. A new ver-
sion of this suite has recently been issued to corre-
spond to the new ISO Standard. Unlike the COBOL
and FORTRAN test suites, the one for Pascal in-
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cludes incorrect programs which must be rejected:
ones to examine the error-handling capability of a
compiler, and the ‘‘quality’’ of an implementation.
The quality tests indicate if there is any small limit
to the complexity of programs that a system can han-
dle and also assesses the accuracy of real arithmetic.

All the major components to make Pascal a good
Standard are now available, that is, a Standard defini-
tion and tests to verify conformance of a compiler to
the Standard.

A Standard and tests to check conformance to the
Standard are not alone quite sufficient. The test pro-
cedures must be used and results made known to those
using Pascal compilers. This can be achieved by inde-
pendent testing of compilers which is currently being
investigated by BSI (Hemel Hempstead). BSI have a
wealth of experience with testing other goods but this
is their first venture into computer software. For this
reason, both NPL and NCC are assisting BSI in this
important development.

The last step in this process is to encourage users
to request a Srandard compiler from the suppliers and
for suppliers to meet that demand. As a contribution to
this last step, NPL held a conference on this topic with
its collaborators. Professor Arthur Safe from the Uni-
versity of Tasmania addressed the conference making
it an international event. The other key speakers were
John Charter from BSI who described how a validation
service run by BSI would work. Professor Jim Welsh
from UMIST who described how the Standard can be
implemented and Lyndon Morgan from NCC who de-
scribed a guide written to support the test procedures.
Also Barry Byme, from ICL explained how the pro-
vision of a standard compiler for Pascal is advantageous
in both marketing and for internal use. Mr. Ken Thomp-
son from the European Commission explained the use-
fulness of international standards within the Commu-
nity and some of the problems in their effective
exploitation.

This program contains five errors, often
undetected by compilers. Can you spot them?

program test;
const
nl = *0Y,
began
1€ nil § '0* then
writeln( °‘WRONG®, +nil, .123)
elne
writeln( 'RIGHT' )
end.

Try it on your system and see how many errors
are detected.

PUG(UK)
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Zrrors

1. progras must contain output &8 parameter.

2. nil cannot be used as an identifier (it is a
zreserved word).

3. § 18 vwritten &8 <« (not equals).

4. nil cannot follow a eign.

8. a decimal point must follow a digit.

The corrected prograa 1s:

progras test{output);
const
nill = '0°;

begin
if nill <> '0' then
writeln( "WRONG', nill, 0.123)

se
writein( 'RIGHT® )
ond.

Although this test is only an illustration, it does
show the wide ranging capabilities of current compi-
lers. The results of compilers tested so far can be sum-
marized thus:

Compiler Errors Acourscy of Recovery froa

detected error messages last error
[} L] 3 L[]
B 2.5 2 3
[ 2 2 2
D 1 2 1
E 2.5 3 2
F 3.5 3 3
G 4.5 4 3
H 5 L} L3
1 3.5 1 2

All the marks are out of 5. The half marked for de-
tecting an error indicates that the error message was
confusing enough for it to be unclear if the error was
properly detected. Naturally, the last two columns are
subjective. PUG
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PASCAL PROCESSOR VALIDATION PROCEDURE

By David Blyth
Standardization Office,
National Computing Centre

1 Introduction

Few Pascal users can be unaware of the recent pub-
lication of the British Standard for the language which
will shortly be adopted internationally. Many users
have heard of the suite of validation programs, devel-
oped by the University of Tasmania and the National
Physical Laboratory, which can be used to check on the
standard-conformance of an implementation. This suite
is readily available and any user who has a copy can
use it to test his own compiler or interpreter. For those
brave users who undertake such testing this article pre-
sents a brief guide to the steps involved and draws upon
experience gained at NCC in a joint NPL/NCC/BSI
project to develop and document the validation
procedures.

2 The Pascal Standard and Validation Suite

The Pascal standard defines the language itself and
the manner in which Pascal programs are to be handled

(iii) the implementation incorporates some common
error.

No deviance test program is standard Pascal. Each
such program contains exactly one such deviation.
When a deviance test is run the resuits are inspected
for evidence that the implementation does in fact detect
the deviation. If it does not then the implementation
does not conform with the standard.

2.3 Implementation-Defined Features
The dard defi an‘,' ation-defined
feature as one which may differ between implementa-
tions but which is defined for any particular processor.
A conforming implementation must be accompanied by
a document that provides a definition of all its imple-
mentation-defined features. The test programs for im-
plementation-defined features are intended to show
how these features are handled in any particular imple-
ion. If they aren’t handled in the laimed

by an implementation. The validation suite contains
over 400 test programs whose purpose is to check
whether or not an implementation accepts the language
as defined in the standard and whether or not programs
which are accepted behave as the standard says they
should. The standard and the validation suite have been
developed in parallel with the result that the suite will
provide an exceptionally strenuous test of any imple-
mentation. An implementation which.performs well
under test can be used with confidence in its conform-
ance and reliability.

The suite contains eight types of test program
which investigate respectively, conformance, devi-
ance, implementation-defined features, implementa-
tion-dependent features, error handling conformance
arrays, quality and extensions. These classes of tests
are quite distinct and are used in characteristic ways.

2.1 Conformance Tests

Conformance test programs attempt to check that
an implementation provides those features required by
the standard and that it does so in the manner which the
standard specifies. These programs are all correct stan-
dard Pascal. If the implementation conforms to the
standard these programs all compile and execute. If a
conformance test program fails then it is an indication
that the implementation does not conform to the
standard.

2.2 Deviance Tests
Deviance te st programs check whether

(i) the implementation provides an extension of Pascal:
(i) the implementation faits to check or limit in an ap-
propriate manner some feature of Pascal;

then the implementation does not conform.

2.4 Imp} fon-Dx dent Features

An impl tation-dependent feature may differ
between implementations and is not necessarily de-
fined for any particuiar implementation. Here the im-
plementor can either state in his documentation that use
of such features is not reported or else have the imple-
mentation issue some diagnostic for which such a use
is encountered. The test programs in this area are de-
signed to determine the behaviour of the implementa-
tion. The implementation conforms only if it behaves
as claimed or reports impl ion-d d

P g

2.5 Error-Handling

An error is defined, in section 3.1 of the standard,
to be a violation by a program of the requirements of
the standard that the implementation is not obliged to
detect. An implementation only fails to conform in re-
spect of error-handling if it fails to process an error in
the laimed in the d tation. The error-
handling tests each present the implementation with
one error with the aim of determining exactly what the
implementation does with it.

2.6 Conformant Arrays

Animplementation may conform with the standard
at level-0 or at level-1. In plain terms it can cither have
conformant arrays or it can’t. If conformant arrays are
provided then all of the features specified for them must
be provided according to the standard.

The conformant array tests are a collection of con-
formance, deviance, implementation-defined, imple-
mentation-dependent, error-handling and quality tests
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designed to test the conformant array features in
isolation.

2.7 Quality

Many aspects of an implementation are beyond the
scope of the standard, but it is still usefu! to investigate
them. Quality tests explore these areas and investigate:

(a) The limits on the size and complexity of programs
imposed by the implementation

(ii) the amount of store needed to perform certain
well-defined tasks

(iii} the accuracy of real arithmetic

(iv) the meaningfulness of diagnostics for common
types of error

(v) the speed of the code produced.

Quality tests often throw up some surprising results!

2.8 Extensions

Many implementations offer extensions to the
standard. The extension tests see whether common ex-
tensions (eg those approved by PUG) are implemented.

Together the test programs provide a very thor-
ough test of an implementation.

3 Using the Validation Suite

3.1 Distribution Format

The validation suite is distributed on 9 track mag-
netic tape with characteristics as follows:

Recording density : 800 or 1600 bpi
Recording mode NRZI or PE
Character code 1SO 646 or EBCDIC
1200 bytes/block, 80 characters/record.

A purchaser of the tape can specify which density,
recording mode and character code he wants.

There are 49 files on the tape. Three of these con-
tain d tation. The rest in the validation
programs.

3.2 Media Conversion

Users whose machines have tape drives should
experience no significant problems in reading the dis-
tribution tape. Their only concern will be with lexical
conversion if necessary.

Users with floppy disc based systems need to do
a media transcription to get the suite in a form in which
they can use it. This conversion can be tricky, and is
almost always done on an ad hoc basis for the particular
system concerned.

3.3 Lexical Conversion

There are two character sets to consider when us-
ing the suite — the one used to encode the test pro-
grams, and the one used to represent *'char-type’’ val-
ues on the target computer.

Roughly speaking any consistent set of lexical sub-
stitutions can be made, but some may render specific
lexical test programs, and some programs which test
the char type, irrelevant in validation.

Care is needed to ensure that lexical conversion is
consistent throughout. This is particularly important if
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media conversion affects character code
representations.

3.4 Integrity Checking

Following media and lexical conversion it is advis-
able to check that no corruption has occurred. For this
purpose a program called the Checktext program is
supplied. It produces a 96-bit binary check pattern us-
ing an algorithm originally developed for use in data
transmission (CCITT Rec. V.41)

The Checktext program operates on a standard-
ized internal representation of the program and will not
be affected by legal lexical substitutions. Certain parts
of the program may need customization for use on par-
ticular systems and the source code is marked to show
where such changes should be made.

The results of the Checktext program should be

pared with standard results ined in the User
Guide to the suite (supplied with the distributrion tape)
and if there is any discrepancy then transcription has
introduced errors.

3.5 Checking Validation Suite A t

A validation suite must necessarily make certain
assumptions about the nature of the implementations
which it wili be used to test. The Pascal validation suite
assumes that

o text files

® character-strings
o the real-type

® local files

are all implemented, also that

o lines up to 72 characters long can be accepted
lines up to 72 characters long may be output
the value of maxint is > 32,000
the relative precision for reals is < 0.001
the characters needed to encode the test pro-
grams are all accepted as distinct by the
implementation

e the ‘‘largest’’ procedure in the test suite is ac-
cepted by the implementation (except for certain qual-
ity test procedures).

A further implicit assumption is that the real arith-
metic system is susceptible to investigation by certain
types of method.

The validation suite contains a program called the
**Check Assumptions’’ program which enables the user
to determine whether or not the implementation vio-
Iated any of the assumptions listed above.

4 Planning and Running the Tests

4.1 Planning is Important

Testing an implementation is not just a matter of
running all the test programs. The test suite is large and
on some hines it is not possibie to run all the tests
without breaking the suite into batches. Furthermore
close attention must be paid to ensure that the behav-
iour of the implementation is accurately recorded
throughout the test procedure. Finally provision must

7






