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July 1976 PASCAL NEWSLETTER Number 4

FROM THE EDITOR

The fourth newsletter is long overdue, the third being published in
February 1975. There have been many significant events that need
announcing. The highlights are:

- Release 2 of PASCAL 6006-3.4 has been made available by
Dr. Urs Ammann at Eidgenossische Technische Hochschule in
Zurich, Switzerland. It is also available from Mr. George
Richmond at the University of Colorado Computing Center in
Boulder, Colorado and Mr. Carroll Morgan at the Basser
Department of Computer Science, University of Sydney,
Australia. Many improvements have been made over Release 1
and future developments are promised. See page 73.

- Mr. Carroll Morgan of the Basser Department of Computer
Science at the University of Sydney, Australia has kindly
agreed to distribute ETH Pascal and portable Pascal for
Australia and neighboring regions. 1Interested parties should
contact Mr. Morgan for more information.

- Mr. Andy Mickel of the University of Minnesota kindly agreed
to take over editorial control and publication of the Pascal
Newsletter commencing with issue Number 5 in September 1976.
He is also organizing a User s Group. See pages 88 and 89.

- An improved portable Pascal has been released from ETH,
. Zurich. See page B8l.

- News of Pascal compilers for numerous machines has been
received. See pages 96 and following.

- An expanded bibliography of Pascal 1literature has been
compiled. See pages 100 and following.

I have enjoyed producing the first four newsletters but I have found
it to be very time consuming. I am grateful to Andy for taking over
these duties with enthusiasm. I will continue to distribute Pascal in
North America thru the University of Colorado.

. = George Richmond
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Comment vn an extension uvf PASCAL

In 8 recent PASCAL-newsletter ( ##3) ve find a propusal by N. wirth
regarding "A genurlliiation of the READ and WRITE provedures”.’
The proposal, which has been implemented in the PASCAL 6000-3.4

co-pilcr)conniders the procedure

rvead(f,x) to be synonymous to the sequence!?
x 1= ft 3 get(ff) s and
write (£,x) to be synonymous to the sequence

£t 1= x } put(f)

It is n; opinion that standard procedures should ouly be introduced

vhen

a) their body cannot be described in the langusge PASCAL, or vhen

b) there exists an essentially faster mapping of the body directly
onto the wachine-code (e.g. one instruction that does the job)f
than the compiled code of the PASCAL-body admits.

Standaxd procedures of type a) should be a standard for the languages

as such. . .

Standard procedures of type b) should be standard for a particular
configuration only, in order to give the programmer a convenient form

of access to particular aspects of the machine at hand.

When transferring a program based on type b) standard procedures to
another machine, the portability is ensured by supplying the appropriate

procedure-deelarations.
Procedures that do not satisfy any of the above criteria may nevertheless

be placed for convenience in a library of (basically) source-code
procedures.

In line with the above philosophy we have decided not to implement the
srithmetic functions like sin, atan, 1n etc., in our PASCAL-version for
the PDP/11 series. Apart from the relief for the builder of the system
who has to implesunt these routines in machine code, one may well suppose
that an abundance of standard procedures can be disadvantageous to the

compactness of both compiler and runtime system.

Now lat us take a look at the file-proposal with the above in wind. Then
the proposal only satisfies criterion (s). This criterion is satisfied

1

since iLf the procedures were to be described in PASCAL the type of the
paraseters £ and x had to be tixed.

1t would, however, be & very minor job to declare the procedures “"read”
and "write®” to be specitic fur a perticular type of paramster. The
bodies would all be equal, only the parameter specification having to
be adapted. This seems hardly a problem since the number of ditfferent
file types that are dealt with in one program will be quite llntiod.

My suggestion is that -~ Lif the proposed standard procedures are not
avallable - one simply declares:

readplop (f 1 file of plop ; x 3 plop)hs
begin x 3= £+ ; get(f) and

and
writeplop (f : file of plop 7 x & plop)s
begin ft 1= x ; put(f) end

There is, however, a much more important aspect of the current procedures
"read” and "write” that asks for a generalization.

Whereas the files they implicitly operate on (input and output) are

‘5113 of char” , the actual parameters, may be of arithmetical type and

a conversion from or to character sequence is specified by the somewhat
extraordinary remaining parameters (in the case of write).

It seems to me that thers is a greater need to generalize the procedures
"read® and "write” in this respect, viz. making the conversion available
for all files of char. One may now visualise how a PABCAL program may
build two output streams in parallel, a feature even the coapiler could
us_e .

Alternatively, the conversion routines themselves. could be made available,
but because of rigid data-sizes in PASCAL there is no way of properly
dealing with the format specifications. This appears one of the major

arguments for considering “"read"” and "write” as standard procedures.

One might counter my arguments by stating that it is possible to describe
“arithmetic quantity ++ character sequence” conversion wholly in PASCAL
but apart from the above arguments concerning the need for flexible
data-formats, it is impossible to describe the conversion frowm a real
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quantity to & character sequence ia terms of real ovperations because
ot the implicit inexactness of real arithmetic. In that case at least
4 standaxd procedure has to be supplied for the conversion of & reul

if one

quantity to (# aumber of) imteger quantities. In other words:

has 8 real quantity x, for which . | S x <1 , it is not
guaranteed that | < x * 10 < 10 , and therefore trunc (10 « x) may not
deliver the correct digit! This example shows, by the way, that

£s a very illdefined function, which should be abolished from

prograsming languages!

"trunc”

C. Brom.
Enschede 25.5.1975.

c.c. Wiregh,
Richaond.
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DEAR MR, RICHMOND,

I THANK FOR YCUR LETTER FROM THE Jé6-MAY=T7S, THE PASCAL
CONP!LER BASED ON JANUS HAS BEEN IMPLEMENTED ON THE FDF=11/4S
RUNNING UNDER THE CCS/@ATCH CFERATING SYGTEM AND A FRELIFIMARY
VERSIO™ WeS #fes RELEA4Scy 1C A LIPITEC NLFBER CF SITES,

THE AVAILAHLE PASCAL-CCPFILER (P5ST74) 1S WRITTEM IN TPE
LANGUAGE 1T TRANSLATES, ITS JGB 1S TC ANALYSE A PASCAL PRCGRAY
FCR SYNTACTIC ERRCKS aNC TC GEMERATE CCLE FCR A .STANCARE ABSTRACY
PACKINE CALLET JANUS (CCL73),

THE MACRCGENERATCR STACEZ (WAI?3, MEIT74) PAFS THIS
SYMEOLIC JANLS CCLE IATC THE PLP=11 ASSEMELER CCCE, VMACRCe1i, THE
JANUS/FACKO=11 TRANILATCh IS NEFINEC BY SET CF STAGE2-MACRCS, A&
ThE PROLIICED CCCOE IS CRGANIZEDC ARCLAL AN ITDEALYIZEC ABSTRACY
VACHINE THLRE 1S LEFT CCMSICEWNABLE RCCM FCR CPTINMIZATICM, CCCE
SEFERATE FILES,

THE FIMBL TRANSLOTICAN TC ABSCLLTE CCCE 1S FRCVICEC BY TFE
NCRIAL PUP=1]1 ASSEVFELER anD LINKNER, THE FASCAL LCACER LCALS TPE
CATAFTLE INTC TeZ LSCHeLATa=SFANE (32 K waXIMLNM) MNC THE OCCEFILE
INTC THE USER=INSTRUCTICA-SFACE (32 K VAXINLKN),

fHE FASCaL~COMPILER REGUIRES TC CCMPILE ITSELF (FASCAL/
J&NUS) of K WCRUS CF VEVMChY ANL 6Q4 SEC, TFRE TRANSLATIOMN ANC
EXCECUTION TIMF CF PASCAL ANC FCRIRAM WERE CCPPARECS THE WPCLE
TidA\GLAVION FRECESS IS ABCLTY THE FACTCH {,29 TraY CP ECUIVALEMNY
PCRIRAN #RQYGRAFS (h THE FUPel), WFEREAS TFE EXECLTICMN SPEEL I8
$BCUT THE FACTOR 2,65,

AlLL FFAaTUKES CF THE USFC PASCAL LANGLAGE (CLASS ANC ALF)
VARTARILES, VBLILF AND FILE CECLARATICNS, GLCBAL EXITS, o...) ARE
IFPLEPENTLD EXCEFT FCH PARMMETRIC PRCCEDLRES, TrRE FLCATING FCINY
FRECEISSIR [S LSEL FCR REAL ARITHFMETIC ANC FCR TEXT=kANDLING
(ALFA 1YIPE), TRE 170 CCNCEPT INCLLCES CONCURRENCY AND EXFLIZIY
CUTPUT CiINTRCL (GRAPHIC CUTFLT PCSSIBLE 1CC),

YTHE PASCAL=11 LSEW®S GLINF PRCVIZES INFCRPATICN INECESSARY
TO INSTALL TFE FASCAL=1Y SYSTEF #AL TC TAANSLATE AND EXECLYE
PASCAL PRNGRAYS Ch THE PrPelisas,
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M€ FASLL=CCMFILER CAN PE MCVEC TC ANCYFER COMPLIER

LT & 8 [MTTTR ARCURT CF KEFCRTS THE JANLE TRANSLATCR, WHICH
THAMSLATFES THE PACHNE IACFPEMCANT JOMLS CCCE INTC THE ASSENELY
(CLt FCn TRE TAKGET FACFINE, KBS TC BE REWRITTEN, I1,E, ANCTFEF

SET 0OF 1ACHCS FCR THE NEW MALMINE K4S TC EE CEFIMEC, Tﬁ! NECESSIRY

CCCUMEN) ATION IS sYAILAYLE FRCK (REET3),

THE FASCEL=-CCMFILER (WRITTEM IN FASCAL ANC JANLS), TFHE

STAGES MCROCENERATOR (CCS AAL REYeyl VERSICN) (HEI74) ANC THE
Pailale) t USLN®S GLIUE (FEI?S) (2Q FAGES) »8 WELL 48 THE WhCLE
BPASCal.=44 3YSTEV AlE AVAILAHLE,

WEFLRENLESS

coenoasemoan

ceLry

FETTS

rfl74

PASYS

“ALT3

WERT3

FLTLKL o

CLLLE AN, 8,5, PCCLE,FL.Cy o WAITE, R ¥,
Tl MOAILYE PiHCLRAMIPING SYSTENT JANLS
LIIVERSTIY CF CCLURMGC, ¢CLLCER, 1971
SCFYWAPE FRLCTICE AnC EXPERJENCE

VETFRCIGEN L,
Ma5CAl =1l USER’S GUICE
NIVERSITAET KAWLSRLFE PAT«7S

PETL IOk F b,

STAGEZ FCK TRE PCPe3t CECLS 1974
PASCAL CCMPILER
AMMAN,U, , SCHILL,R, CATES23/41/72

FACHGRUPFE CCMPUTERWISSENSCHIFTEMN
EING, TECHFATSCHE HCCHSCHLLE
CHeBLR¢& ZLERICH. T

REVISICA T PRCOLCE JAMUS
LARKY B, WERER

URIVEASITY CF CCLORAEC SFRING 1872
HEVISEH EY LLCIEM FEIEREISEN

I'NIVERSITY CF RARLSFULME FAOLL 1974
LAITYE ;v ¥,

IMPLEIENTIRG SCFTWAKE FOR NCAeAUFERIC APPLICATIONS
PENTICE=FALL IMN,, ENGLEWCCD CLIFFS, N, J, (1973)

LERER LGP,

A PASCPINE INCEPENCANT PASCAL CCMPILER
MSeTHESEE, UNIVERSITY CF CCLCRADC, BCULSER, 1873

1 an FLEASED TC BE CF ASSISTANCE, BCTH NCh AND TA YHE

YCURS STIMCERELY
L

UNIVERSITAT HAMBURG

INSTITUT PUR
INFORMATIK
Prof. Dr. H.~H. Nagel

. Snecitwt fur lnformatik
3 Hambury 13, Schitltarstrae 66-72

July 1st, 1975
Dear Mr. Richmond,

The enclosed summary informs you about our PASCAL-compilers avail-~
able for the DECSystem-10. In case you enquired recently about our
compiler and did not yet receive an answer, please excuse me. I
have been busy (amongst other tasks) to prepare this version for
distribution.

1 You are on a distribution chain for three DECtapes and schedul-
ed to receive them from : . .

(J Please check here if you are interested to obtain our PASCAL
compiler,

- Shipment requires (please check)

[ 1 Dectape for the PASCAL~compiler generating directly executable,
sharable object code . .

7] 2 Dectapes for the PASREL-compiler generating LINK-10 compatible
relocatable object code, the PASCAL source level de-
bugging system (PASDDT), the crossreferencing program
CROSS and the PASCAL-Help file (the latter one in
German since I did not want to delay shipment any
further by the time required to translate this file
into English).

211 small MAGtape if you don't have Dectape drives at your instal-
lation. Since MAGtapes require more trouble at our site, DEC-
tapes are preferred. '
Please do not send tapes if you are located in continental US,
or Canada since® I intend to reier your name to someone in your
vicinity who has received these versions.

I Would you see a possibility to provide a copy of these files to

someone else if asked to do so?

I{ you are interested, please return thisAqueséionaire to
o H.-H. Nagel, Institut fir Informatik
"“Schlilterstrafe 70, D-2000 Hamburg 13

Yours sincerely

« rf. lLogee



The PASCAL iuplerentation for thc DECSystem-10 has been considerably
inproved and enlarped. It now supports all phases in the generation,
debucging and maintenance of PASCAL programs.

3. The editinr phase by the formatting features of CROSS.
2. The corpilation phase by offering: .
&.1 2 conpiler nared PASREL generating relocatable object code
compatible with LIIIK-10. Output from this compiler will
. autoratically direct the loader to search the FORTRAN-library
® . fcr standard functions SIN, COS etc. if necessary. External
procecures (e.g. written in MACRO-10 or separately compiled
PASCAL procedures) can be linked on. A source level debug
option is avajiladble (mee p. IV).
2.2 8 xore conpact, faster conpiler named PASCAL generating
directly executable, sharable object code. Use of this com-
piler is recomnmended, if .

no external procedures
no dedug option
no standard functions from the FORTRAN library

are required.
3. The deburrins phese: breakpoints can be set at runtime based on
aource prosran line numoers. After a program stop3d at such a break-
point, variable locations can be inspected and modified using the
source progran fdeantifiers (sce p. 1IV).
d. The raintenarnce phase: the program CROSS generates
= an incentaied source program listing with extension .CRL
- parkers in the left margin for each start and termination of
nested statements

« a crossrcference 1list of all source program identifiers

- 8 survey of the static procodure nesting .

- for each procedure a list of which procedures it activates and
by which procedures it is activated

~ an indentated source program file with extension .NEW

The followiny section surrcarizes new features available in both
compilers (see the PASCAL.MLP file distributed with PASREL for
further inforration):

5.1 READLY {(<file identlricr))] skips over the rest of the current

- line until the next end-of-line is detected. It accepts further
argurents. . :

8.2 PAGE {((filo identlrier>)} appends a ccarriagpe return><form feed>»
to the FILE O7 CiAR denoted by <file identifier>. If none is :
given OUTPLT is assured. <formfeed> advances to the beginning
of the next page.

$.3 The procedures PACK and UNPACK have been implemented with an
opticnal fourth argurent, These procedures are much
rore effective in packing or unpacking larger arrays than a FOR~ -
loop using indexed access to components of such an array.

5.8 The seqguences (v and %) are recognized as opening and closing
corment bracxets in addition to £ and \. :

$.5 CROSS and both compilers accept the general file specificatio

° _ allowed by the TOPS-10 monitor. g

5.6 A constant sudbrange may be given in sets, te.g.
Oar .. *c'] instead of [*A, 'B', 'c'].
5.7 An QTHERS bdranch may be specified in CASE~-statements. -

5.8 Compiler options (see also 5.18):
5.8.3 $3CA\  generates instructions for runtime checks
at array indices and asaignment to scalar
and subdbrange varisvles. . .
£3C-\  suppresass code generation for runtime checks
Defaults C»

11

5.8.2 3S3$L+\ appends the symbolic version of the odbject
code generated to the source program listing
for each procedure and adds the starting ad~
dress of the object code for each source pro-
gram line
23L-\ no symbolic object code listing
Default: L~
. Sinco runtime errors still give only the object code address be~
sides the message identifying the error, compile the program
with the compiler option L+ in addition to C+ in order to learn
from this listing, to which source program line the error ad-
dress belongs.,

5.9 The following standard functions are available to both compilers

function of result type yieldin
TITE * TNTEGER tine {Ezmillisecondl
RUNTIME INTEGER CPU-time in milli-
soconds
5.10 For initialisation of global variables at compile time use
INITPROCEDURE.

5.11 The LOOP statement is available.

5.12 The standard procedures RESET /REWRITE can be used with up to

four optional arguments allowing full file specifications at

. runtime

$.13 Pascal programs to be compiled by PASREL may use the follow-
ing additional standard functions (all functions and arguments
are of type REAL) from the FORLIB on the logical device SYS:

SIN cos ARCTAN  EXP SQRT RANDOH
SIND cosD TANH LN

ARCSIN  ARCCOS LOG

SIKH COSH

function of result type ¥ieldin5
DATE PACKED ARRET]i..9j OF CHAR TLD-Iui-YY?!
with D=day,
Mzmonth, Yzyear
5.18 Following the head of a procedure/function declaration by
- EXTERN <¢language symboly;
will direct the compiler to provide for linkage to an external
procedure/function.
<language symbols::=empty) FORTRAN|ALGOL)COBOL.

The }anguage symbol determines the conventions for parameter
passing to an external procedure/function, If none is provided,
PASCAL is assumcd. If any of the three nonempty language Sym-
bols is indicated, the loader is directed to search the core
responding library ©on logical device SYS,

f a group of PASCAL procedures without a main program has to bde
compiled separately, use 35i-\ at the beginning of the correspond-
ing PASCAL source file. In this case the outermost procedure/func~
tion names will automatically be declared as EKTRY by the com-~

-piler. Include their .REL files when loading!

5.15 BREAX {(crile 1dontirior>)} forces the current buffer contents
to be output to the file specified by <file identifiers>. If none

is specified, TTY is assumed. This feature is useful, too, for
intercomputer-coamunication at the PASCAL level. :

4
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To use the crossreference listing program

.RUN CAROSS
FILE: {filenaxe)>

To use PASCAL:

. +RUS PASCAL
s<filename>
{0} ERROR DETECTED

BXIT
«RUN CLlenane> b

“?o use PASREL:
.RUN PASRZL

o] 'ERROR DETECTED
!
HIGHSEG : U X

IOWSEG t N K

RUNTIME, : T
EXI?

LOAD Tilenane»
LIlIX: LOADIMNO
BEXIT

+SAVE Cilenamer ¥

JOB SAVED
+RUN filenane>

after FILE: : is typed by CROSS give

source filename in the format

DEVICE: FILNAK.EXT [project# , progr.#)
cvirythins except FILNAM may be ogitted

source filename specification (see tross)

I an error has been detected, objoct
code is not available for execution!

The core requirement indicated by ¢# -
must be esstimated from the length of
LOW and SHR file plus space for stack .
and heap. Since érror messages will
appear if core space is insufficienty
trial is often the quickest approach.

source file specification (see CROSS)
(see PASCAL)
M indicates size of high segment (code)

- in Kwords

N indicates sise of low segment (data)
in Kwords

T indicates CPU-time used for coipilltioa"
.louding the program

The total core requirement W must be .
givon. WEMN + N + 4 Kwords ’

£ no debug option has been specified in ’

the source program, the save~file can de -
made sharable by using the monitor come~
pand SSAVE «filenamer W. :

execute the program

Instructions to generate § new compiler version can be foynd
at the beginning of each PASCAL-compiler source version.

Note:
Not yet implemented:

« formal proceduréd/function arguments B . A
. = braneh out of & procedure/function (ladel declaration ie¢”not

yot roqutrpa)

9

1v

6. DEDUG option
. . pdicate debug option in (part of the) cource pronrasm toxt?
23D+\. If no debugging is required in later parts, fol=

lcw the section to be debupged by S8D-\ aince this will

save core and runtime in those scctions not to be debugped.
6.2 Use PASREL etc. (sse above) to generste an gxecutabdble Sav

rile, giving WXK + N + 8 to allow working space for the

debug code.

' 6.3 Get the listing of the eompfﬁcd program in order to know

exactly where to set

breakpoints by

PRINT <«filenamenlST

6.4 JRUN <filenane>
.3
:mrnmumz_u

6.5 § STOP <LINE>

6.6 i STOP NOT <LINES
- 847 B STOP LIST

6.8 § <VARIABLE> =

- '6.9 § <VARIABLE>:= CVARTABLE

6.10 $ TRACE

6.11 § END

2

§.42 § STOP AT QALINZ>
6.13 asynchronous stop

. %1
JDDT -

begin execution of this progcram
answer with <carriage returnd

enter dreakpoints using the follow-
ing commands .
sot a stop at the begin of the source
‘1ine indicated by line nusber <LINE>
<LIKE> 11s SLINENUHBER> |
< LINELUIIBER> /& PAGEIUHBER>
<CLINENU%BER>: := <UNSIGLED INTEGERY -
¢ PAGELUNBER» s 25 ¢UNSIGIED INTZGER
If no pagenumber is given, 1 is as-
sumed.,
deloto breakooint at line ¢LINE>
1{st all current breakpoints on the
terminal
give the current contents of the lo~ .
cation indicated by the source iden~
tifier (possibly expanded by quali-
fiers); the scope rules applying to
the rourco statersnt corresponiing
to the current breakpoint uniguely
determine the variable location from
the identifier given. All qualifiers
legal in Pascal may be used (i.e.
pointers, record fiélds, array com~
pononts)
OR CONSTANT> .
The variable or constant value on
- "the right hand is assigned as current
* value to the varisble indicated in
the left side
Backtrace of procedure nesting froa
Breakpoint to rain; exposes activat-
ing procedures with linenuzbder/
pagenurber of activation points i
leave debug node and continue execu=.
tion. If any breakpoint is reached,
the message’
" appears on the terminal .
If the program has been compiled
with the debug option, it's execution
can be interrupted by two successive
control C: .
. 'typing DOT will then transfer con-
trol to the debugcing node

4 STOP BETWEEK <LINE1> AND <LINE2> will appear on the

terninal to indicate where the pro-
. .gram has been interrupted. Use of
commands described in 6.5 through
. 6.13 is now possidble.

io



INSTITUT NATIONAL POLYTECHNIQUE

oE Lomamaine

DEPARTEMENT INFORMATIQUE

Nancy, le 4 Juillet 1975

Monsieur Alain TISSERANT

Ecole des Mines
Département Informatique
Parc de Saurupt

54042 KANCY CEDEX
Yrance

Mr George H. RICHMOND
Pascal Newsletter Editor
University of Colorado
Computing Center

3645 Marine Street
BOULDER, Colorado 80302
U.S.A.

Pear Sir,

. A Pascal compiler for Télé&mécanique T1600 and Solar
minicomputers is under development; a first version will be
available in September 1976. These computers have a 16 bits
vords size, and no virtual memory facility. Our compiler will
run with 24K words. '

~We are implementing a segmentation wechanism, reflec-
ting both Pascal programs structure and the Solar computer archi-
tecture. At each procedure call, a nev "segment" will be created
for code and local data. A specislised monitor manages core memo-
¥y, and svap operations.

The Pascal-P compiler is being modified (without change
in the language accepted), in order to get code adapted to our
data structures representation and our particular procedure lin-
kage method, '

We are using an existing Pascal compiler (on the CII
Iris 80) for first binary code generation of the Solar compiler.

All these mechanisas are fully transparent to the user.
By careful use of the particularities of special imstructions and
the architecture of the computer, we hope to get a high speed, easy
to use Pascal system.

Sincerely,

A. TISSERANT

N mee 4 s e e mie ey

(—-Fi;””—'- . -;\
i U (4:/’>

-

DEPARTMENT OF COMPUTER SCIENCE

WBF/CHcL

THE UNIVERSITY OF MANITOBA

WINNIPEG, CANADA AJIT 2N2

15¢h July, 1975.

George H. Richmond,
Computing Canter,
University of Colorado,
3645 Marine Street,

BOULDER,

Colorado 80302,

u.s'A.

Dear Mr. Richmond,

The enclosed is being seut to all the people who have written to
us requesting informatiom about our PASCAL‘implenentltion.

I realize that up until now, very little information about the
project has been released. 1 think that this description gives a fair
representation of our compiler as it curreatly exists.

The compiler was written as my Ph.D. project under the supervision
of Professor James M. Wells. Professor Wells 1is currently on sabbatical
leave in Ottawa. For this reason, I would appreciate it 4{f you would
include my name on your PASCAL Newsletter distribution list.

I am very interested in descriptions of other PASCAL Compilers and
iaterpreters for IER! machines. 1f you have any information on core requirements,
coxpile speeds, and whether or not the full language is supported, for the
Crenoble, Stanford or Cambridge projects, I would appreciate hearing from

you.

Yours sincerely,

W. Bruce Foulkes

(Eac.)



THE UNIVERSITY OF MANITOBA

OEPARTMENT OF COMPUTER SCIENCE WINNIPEG, CANADA A3T N2

WBF/CHcL July, 1975.

Dear Sir or Madan,

We are announcing the availability of a PASCAL compiler for IBM 360/370
computers, developed by the Departnent of Computer Science at the University
of Manitoba., The compiler was written by Mr. /. Bruce Foulkes under the
supervision of Professor James M, Wells. )

The compiler is one-pass and uses a top-down parsing strategy.
A generated assembler parser is produced by the translator writing system
SYNTICS. All semantic routines are written in PL360, while system interfaces
ave written in assembler.

The compiler is not & re-write, modification, or bootstrap of any
previous PASCAL compiler. The compiler uses some routines provided by the
SYNTICS systen and borrows some ideas and code from the ALGOLV compiler for
code generation, built-in functions, and 1/0.

This version of the compiler requires spproximately 170X bytes. This
size is variable, but the minimumn size for compiling a meaningful program
is approximately 150K.

Coupile speed for test prograns has been in the range 125-200 lines per
second on an IL{ 370/158. This excludes the set-up time of spproxinately
0.4 sec.

A great deal of compile-time checking is done and approximately 130
different error and warning messages are provided.

The production of run-time checking code for array subscripts, subrange
assignments, values returned by PRCD and SUCC, etc., can be turned on or off
at will, Run-time interrupts are trapped with a SPIE macro. There are about
40 run-tine error diagnostics in total, Each error diagnostic consists of
an error nessage, location in the current segment, the invalid value if

oo-,z

appropriate, and a traceback of all segments invoked.

Linkage, although not completely standard between PASCAL segments,
appears to be standard IR! to any external segaents, allowing 1inkage to
routines written in other languages. .

The corpiler supportn‘ a subset of the language described in the
Revised Report. The main omissions are the following: h ]

= only the standard input and output files SYSIIN and SYSPRINT
are supported. All I/0 is done through the usa of READ,
READLN, VRITE, URITELN, EOLN, and EOF. The 1/0 is not
exactly standard; in particular, formatting is also allowed
on input.

= the program header is not used.

SYSIN and SYSPRINT must
alvays be provided. :
- packed arrays and records wre nct supported.

= only the simple forms of procedures I'EW and DISPOSE are
alloved. Tagfield valuss may not be specified. ilo garbage
collection 1is done.

=~ global labels are not ‘nplmcod.
= gubranges of characters are not allowed.

With the above exceptions, the language supported is very close to that -
described in the Revised Report.

Seven standard scalar types are provided: SHORT INTEGER, INTEGER,

REAL, LONG RLAL, BOOLEAN, CHAR and STRING.

Built-in functions include: ARS, SQRT, EXP, LN, LoG, SIN, cos,
ARCTAN, SQR, SUCC, PRED, ODD, ROUND, TRUIC, ORD, CHR, CARD and
CPUTIIE. . . .

The compiler checks for overflows on all tables and produces terninal
error messages. The main table sizes may be modified using paraneters
on the LXEC card. -The source for an initialization routine will be provided
which sets the size limits for all compile~time tables, and also sets defaults
for compiler flags (such as whather run-time checkirg code should be produced).
This should allow the compiler to be tailored to suit the needs of any
installation. The remainder of the source will not be released at this time.

. There are two main linitations inposed by the compiler. The maxirwm
nest allowed for procedure and function declarations is S, and all program
segments are restricted to 4K bytes of code.

The compiler has not undergone large-scale production testing; for
this reason, no guarantees are made as to its reliability. Considering the
interest which has Leen shown in the compiler, we feel that wa cannot Juscify
delaying its release any longer.
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