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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.

..'/3
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The PASCAL compiler may be acquired by sending the PASCAL Order Form
snd the signed DISTRIBUTION AGRLEIEUT together with §50 (payable to the
Department of Computer Science, Lniversity of ilanitoba), to the PASCAL
Distribution Manager.

The tape will contain the object nodules necessary to generate the
coapiler along with anple JCL, test programs and a user's guide.

After a suitable test period an updated version of the compiler may
be offered, but no proaises to this effect are nade.

Us hope that few problems will be incountcrod.

Please see the cncloood material if you are interested in ordering the
compiler.

L. Biien :EEL,,-¢,¢<:EGE.;

PASCAL Distribution Manager
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; . 1 UNIVERSITY OF MINNESOTA Umvmuy Computer Center
o svu ) ywin emies | 227 Experimental Engineering Building
Minneapolis, Minnesota 55455

July 16, 1975

.To the Editor, Pascal Newsletter:

We at the University of Minnesota would like to participate in a Pascal
User's Group for North America to help distribute and support PASCAL.
Io communications with various other sites: Alfred Towell at Indiana
University, Dave Tarabar at University of Massachusetts, and George
Richmond at Colorado University, there seems to be a desire to form
such an association. Perhaps a kind of conference would be appropriate
for getting started.

The usage of PASCAL at our site has been heavy lately. PASCAL is being
used in general applications on not only the MERITSS CDC6400 state-wide
timesharing network but also at the University of Minnesota's batch
computing facility, a CDC CYBER 74. We have locally wodified the PASCAL
system totally in a cosmetic way: fixing bugs, making interface changes
for the KRONOS 2.1 operating system and making PASCAL available under
the TELEX timesharing supervisor available with KRONOS. . A dozen or so
sites have our modifications for interactive usage, however we don't
know as yet how useful they are for INTERCOM under SCOPE 3.4, although
Urs Ammann of Zurich seema to think we went about our changes in a decent
way, which may make them a good model to follow,

We would like to caution others about what "improvements" they make to
their implementation of standard PASCAL* For one thing the old compile ~
to core PASCAL compiler for CDC machines was changed by many people in
ways that violated the underlying principles of the language. For
example: simplicity in design (which implies simplicity in description-
in other words, few exceptions to the rules); a specific infraction
being the addition of a step specification in for loops by one installa-
tion.

In reply to a letter to the editor of 6 August, 1974 by George Poonen

ia Pascal Newsletter No. 3, we would like to reply that we also deplore
"dialect_s" of PASCAL. Howcvcr. BLAISE and SUE are not dialects but

other PASCAL-like languages. Further, the Axiomatic Definition and

the Revised Report define the standard semantics and syntax of the language.

* See the very interesting article: "An Assessment of the
Prograzming Language PASCAL" by Niklaus Wirth in the
June, 1975 1ssue of SIGPLAN Notices, Proceedings:
International Confarence on Reliable Software.
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If vhat is meant is trying to resolve a standard for extensions to the
language (such as a value-fnitialization facility) then that is another
question. Perhaps this should be investigated.

To have PASCAL succeed at a given installation (with the goal of being
used as much or more than FORTRAN) may require the local maintainers
recognition of his or her resonsibility to and power over the lives of
all the PASCAL users affected. Also consider the ideas put forth by
Prof. William Waite, Colorado University, in a guest editorial to the
Vol. 3, No. 3 1973 issue of Software Practice and Experience. He uses
the analogy of organisms (language processors) in an ecosystem (computer
center). PASCAL is a very good product which sells itself-but by giving
the compiler inadequate support, it can fail with certainty. Support
includes not only simple availability, but also publicity and all the
‘other amenities of programming life which now make FORTRAN easy to use.
Exampliss are utility routines, libraries, progras preparation squipment
with the proper character sets, etc.

This summer ve are engaged in additional enhancements to PASCAL's
support at the University of Minnesots. The Computer Science Department
here has now adopted PASCAL throughout its curriculum. By October we
vill be willing to share with other sites several of the documents we
will have produced.

Dl il Fohe G

Andrew Mickel and John Strait
University Computer Center
227 Experimental Engineering
University of Minnesota
Minneapolis, MN 55455

AM/3S/ke
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/ /(U DATALOGISK INSTITUT . K@BENHAYNS UN.. ERSITLET
U SIGURDSGADE 41, DK-2200 KOBENHAVN, DANMARK, TLF. (01) TA 94 66

Mr. George H. Richmond July 25, 1975
University of Colorado: JSM/HG -

3645 Marine Street

Boulder, Colorado 80302

U.S.A.

Dear Mr. Richmond.

Having received your list of PASCAL implementations
I will ask you to correct the information of our compiler
thus; '

Implementation Route : PASCAL-P1 Bootstrap

Implementation Status; Complete, Available for

distrivution.
Sincerely
\ . mu‘\a#' \'\ﬁ)\'\

J. Steensgaard-Madsen

encl’,



PRELIMINARY DESCRIPTION OF A
PASCAL COMPILER FOR UNIVAC 1100,

‘J. Steensgaard-Madsen
Datalogisk Institut
Sigurdsgade 41 -
DK-2200 Copenhagen
DENMARK -

Introduction,

The following text describes in short a PASCAL compiler

for UNIVAC 1100 machines operating with EXEC 8, The aystem
is developed from a PASCAL P eompiler obtained frem prof-
Lesser Niklaus Wirth, The werk has been done at Datalegisk

Iastitut, University eof Cepeahagen by three students -

Arne Xjar
Jan Hsjlund Nielsen
Nenrik Snog

and a teacher
Joxrgen Steensgaard-Madsen

The present ( preliminary ) desaoriptien is not complete
in every detail, but tries to convey all relevant infor-
mation to the vast majority of users, It should be used
Sogether with the book

"PASCAL User Manual and Report
By Xathlesn Jemsea and Niklaus Wirth

Springer Verlag 1974
( Lecture Netes in Computer Sciemce mo. 18 ).
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Representation of PASCAL programs,

The representation of PASCAL programs for UNIVAC 1100
is based on the standard representation using ASCII -
character set. This i3 converted to FIELDATA using the
rules fixed by UNIVAC, except for opening and closing
brace, { and } » Which are not used. This means that

1 is converted to A and that comments are enclosed in
(* and +), ' :

Restrictions, ( July 75 )

Variables of type TEXT, except INPUT and OUTPUT, cannot
be used, Page procedure is not implemented.

"DISPOSE is not implemented.

File components containing files cannot be used,
Standard procedures cannot be passed as parameters.
Fields of packed structures cannot be substituted for
yar parameters. .
Sets must be over base types containing at most 72 values
( in case of INTEGER it must be a subrange contained in
o'o 71 )'

20



Additional standard identifiers. Parameter specifications.

const ALFALENG = 123 ‘ A name may be associated with a specification of formal
tx!e ALFA = PACKED ARRAY [ 1 .. ALPALENG ] OF CHAR; parameters, This is done in the purlnctdr definition part
HALFA = PACKED ARRAY [ 1 .. 6 ] OF CHAR; placed after the variable declaration part. The syntax is

rocedure HALT} <{parameter definition part)> s:=

(* verminate execution *) parag <parsmeter declaration> j ‘ .
{<parameter declaration> ;}

procedure MARK ( var I : INTEGER )j

(* returns with I information to be used in recolleoting <parameter declaration) iim (paremeter identifier> =
storage allocated by subsequent calls of NEW #) ( <formal section> {; <formal section>} )
procedure RELEASE (‘I: INTEGER )3 The parameter names may then be used in tho declaration
(* releases storage allocated by calls of NEW since of procedures and functions

the call of MARK that must have set I *)
{procedure heading> ii=

procedure WRITEPAGE; ' procedure <identifier> ;l
{* advances the printer so that next line is printed procedure <identifier> ( <specification> );

as fist line on a new page *)
" {function heading> ::m

procedur o CLOSE ( var F : any file ); | function <identifier> : <result type> :l
(* this is a file operation, which must be exeoutod function <identifier> ( <specification> ): <result typed;

a8 the final operation on external f£iles *)
<specificationd ::=
param <parameter 1dentifier>|

. <formal section> {; {formal seqtion)}
Input / Output.

-

<formal section> ::= <formal parameter’éection) l

The procedures read and readln take as parameters variables : procedure <identifier> (' <parameter identifier> )

of type CHAR, INTEGER, REAL, HALFA.and ALFA. Except in case function <identifier) ( <parameter identifier> ) :
0of CHAR, where just one character is read, leading blanks <result type>

are skipped and the following characters are analysed. In

“case of ALFA ( HALFA ) at most 12. ( 6 ) nonbdlank characters This syntax allowes the complete specification of formal
are read and stored left Justified and blankfilled. With procedures and rnnction7which is required in PLSCAL for
multiple parameters an error exit caused by an end of file UNIVAC 1400.

‘condition will only ocour if EOP is TRUE prior to the call. ‘ 22
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Loop statement.

For historical reasons the loop statement is included in
PASCAL for UNIVAC 1100.

<loop statement> ii=
loop 1!<statement> ;}
exit if <expression> {; <etatement>}
‘end

The program scheme
Joop Pi; exit if B1; P2 end
is equivalent to

P13 whils not B do begip P2; P end;

Case statement.

In the case statement case labels may be specified by
subranges in usual notation. The final end in a case
statemeat may be replaced by otherwise <statement> meaning
shat the statement following otherwise will be executed if
aone of the labelled statements is selected for exesution.

e3

TECHNISCHE HOGESCHOOL TWENTE

ONDERAFDELING DER TOEGEPASTE WISKUNDE

Mr. G.H. Richmond

University of Colorado
" Boulder Colorado 80302

Computer Center

KENMERK: TW75/INF/302 gnscuepe, 11 augustus 1975

Dear Mr. Richmond,

Regarding the status of the PASCAL-implementation for the PDP1l series.

Date: 8 august 1975
Implementation Route: PLSCAL-Pl, Cross Compiler described in PASCAL

to be run on PASCAL system for DEC-]O.
Target Machine : PDPl] series, no 0.S. requirements (all models).

Implementation Status:Testphase neariﬁ_g completion. Available for
Distribution by Dec. 1975.

Restrictions ¢ except for standardfiles INPUT & OUPUT,files
.are not implemented. Jump out of procedure
not implemented.
Ixtensions : formal/procedure/function specification required.

Array-parameters with unspecified bounds are

allowed. Functions may deliver results of any
type.

Yours nérely..E .

Drs. C. Bron.

ENSCHEDE - DRIENERLO - POSTBUS 217 - TELEFOON: 05420 - 80111 - TELEX 44200
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BASSER DEPARTMENT OF COMPUTER SCIENCE

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

15th August, 1975

Mr. G.H. Richmond,
University of Colorado,
Computing Centre,

3645 Marine St.,
Boulder, Colorado,
U.S.A. 80302

Dear Mr. Richmond,

In response to your circular of June §, I am
providing the following information.

As Dr. Sedgwick recently left the Department in
order to take up a position in Toronto, the contact for
the local Pascal-P2 implementation is myself. The status
of the implementation is "progressing” with completion
anticipated around the end of this year. The main hold-

- up has been the lack of documentation for the B1726's

operating system.

Since the Bl1726 is user-microprogrammable and bit-
addressable, the implementation strategy is basically that
of microcoding the Pascal-P interpreter. (In fact, all
languages on the B1726 are implemented in this manner.) As
well, the compiler has been modified so that it supports
the EBCDIC character set and generates "machine" instructions
which support bit-addressable data items of arbitrary length.
Our configuration parameters have been chosen as follows:
16777215, 25, 34, 8, 1,72, 24, 16, 24. Please note that the
unit of storage is obviously the bit, and that the setsize
of 72 is arbitrary and will be extended to 256 eventually,
to allow sets of chars. Another consequence, of bit-
addressability is that the packed keyword becomes superfluous,
thus eliminating one "restriction" in the present compiler.

It is also encouraging to observe that initial
estimates of the compiler's size place it well below that
of the Burroughs-supplied compilers (including Fortran,
Cobol, RPG), with the exception of the Basic compiler.

Yours sincerely,

ey ) Getbes

Antony J. Ge
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Intercoliege Deportment of

<COMPUTER AND INFORMATION SCIENCES
512 Weil Hall

904-392-2371

University of Florida

Gelnosvilie, 32611

Degree Pregrams in the Colleges of
ARTS AND SCIENCES,
BUSINESS ADMINISTRATION

August 18, 1975 end ENGINEERING

Mr. George H. Richmond
University of Colorado
Computing Center

3645 Marine Street
Boulder, Colorado 80302

Dear Mr. Richmond:

As I mentioned in our telephone conversation last week, I have successfully
transported the PASCAL 'P' compiler to the TI S80A, & 16-bit word minicom-
puter.

Machine requirements are:

1. Minimum of 36K of main memory (4K for operating system)
2. disk
3, Silent 700 console with dual cassettes .

The P-code for the compiler occupies 27,936 words (2 words/instructionm) and
the loader-interpreter occupies 3,744 words. Storage in main memory is dy-
namically allocated so the system can be run on any machine having at least
36X of main memory. '

Since the P-code for the compiler is so large (approximately 17,000 records)
it was physically split into three parts on a large computer and transmitted
across telephone lines to cassettes. Then it was merged back into one file
on the TI disk.

Pertinent configuration parameters are:

INTSIZE = 1 SETSIZE = 4
REALSIZE = 2 PTRSIZE = 1
CHARSIZE = 1 STRGLGTH = 6
BOOLSIZE = 1 INTBITS = 15

Sincerely yours,

b Mo / #famoe—

Gilbert J. Hansen
Assistant Professor
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The University of Tasmania

) ,
] , >] Postal Address: Box 252C, G.P.0., Hobart, Tasmania, Australia 7001 Nr. Richmond. 18th August, 1975.
-~ .
3 Teleghone: 230661, Cables Tasuni’ Telex: 68160 UNTAS

W AEPLY PLEASE QUOTE: Information Science Department. Useful information for other implementors: - A few sheets showing the (static)
) frequency of occurrence of each of the SC-machine instructions is

FRE MO, oo e available on request, also doublet frequencies. This shows which

o TELEPHONING. OR CALLING . 18th August, 1975. instructions may be ignored or simplified in interpreting or macro-

expanding the code, and where most of the space goes ( and very
ABCFOR - e e likely the time too ). Since this route was discarded as unnecessarily
) difficult, no dynamic execution frequencies are available.

Mr. G.H. Richmond, Also note that sets of 48 bits are sufficient to bootstrap up the
Computing Center, Pascal-P compller itself (the largest set has 48 elements). The
University of Colorado, statement in the documentation relating to 59 bit sets is simply a CDC
BOULDER, COLORADO. hangover which has not been checked. This has significance to 48-bit

machines (as 86700).
Likely completion date: November/December 1975.

Dear Mr. Richmond,

in response to your letter relating to communication between Pascal Yours sincerely,

implementors, | can only heartily agree. | therefore give you the following points :
relating to our work on Pascal-P2. %1{] 8{%
. .

.Status: incomplete (1975 August)

Purpose of implementation: Iinvestigation of portability; use of Pascal in A.H.J. SALE,
teaching. Professor of Information Science.

-Route: Plggybacking via PASCAL-1 on Cyber 72 to produce Burroughs B6700 'assembly 2
code', thence 'assembly code' to be processed for route: This two-step %
process separates the easy part (generating B6700 code) from the hard part
{getting the B6700 to accept it).

© Impression of package: Far too little thought given to portability and to
documentation. Pascal-P2 still betrays its heritage as a CDC-biassed
product in subtle but annoying ways, though vastly better than earlier
‘Pascals; it remains a test-bed product designed for a restricted purpose,
and despite the claims made for It in the documentation, could be made
vastly easier to port (whether bootstrapped or piggybacked).

Main Implementation difficulties: Doing sensible things on a highly structured
computer (without a |inear von-Neumann memory) with multiple-word objects,
particularly allocated in the heap. It seems a great pity to have to forego
the many advantages of the B6700 architecture because of some of Pascal's
features, and yét trying to use all the good features may well lead to
excessive memory fragmentation and segmentation; also possibly complex
code generation for different handling of constructs. For example should
all records be individual segments? or should a simulated linear store
(= a large declared vector) be used to pretend to be a more conventional
machine?
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UNIVERSITY OF CALIFORNIA, SAN DIEGO

DEPARTMENT OF APPLIED PHYSICS AND INFORMATION SCIENCE
COMPUTER SCIENCE DIVISION , C-014

LA JOLLA, CALIFORNIA 92093

August 22, 1975

Professorxr A.H.J. Sale
University of Tasmania
Box 252C, G.P.O.
Hobart,

Tasmania 7001

Dear Professor Sale:

Y

The short-term objectivae for the B6700 compile-assemble system 18 to ) ide
a back-up mcons for studonts to use for PASCAL houmework problams starting in late
September. Our PDP-11 equipment is not all here yet, and we clearly will not be
ready to use the small machines with students during the first few weeks of the
Fall Quarter. Over tho time period of tha academic yeur about to start, ve will
almost certainly have someone complete the job of making & PASCAL compiler that
can generate B6700 code directly. Yet to be resolved is the question of whether ve
can map the PASCAL data structures into the array-row structures of the B6700
without doing violence to the basic approach of the P-compiler.

The interpretive system is slow on the B6700, as might be expected, The major
consumer of time is the low level character processing in the INSYMBOL and NEXTCH
procedures. We have changed these procedures completely, so as to depend upon
installation intrinsic functions (Standard Procedures) that make use of the B6700
string processing hardware. The GETSYM intrinsic returns information on each
successive token in an area of stack that serves as a scanner information block.
This provides a clean interface between compiler and interpreter, but it rums about
half as fast as an earlier less-clean version (part way through the bootstrapping)
in which virtually all of the work of INSYMBOL was done in an ALGOL intrinsic.

The current B6700 interpretive version takes about 10 minutes of processor time to
compile the source file from Zurich. We expect the compile-assemble version, and
aleo the PDP-11 version, to run roughly five times faster than that.

During the next two months we will be up to our ears in alligators getting
this system completed well enough to use for teaching. At a later stage, I would
be happy to share more details with you.

We are indeed working with PASCAL on the B6700. Whether the work is of

immediate interest to you is another question, Making PASCAL into a stable B6700 Sincerely,
product for users is a secondary objective of our project. Our primary aim is to
create an interactive student debugging environment on the PDP-11, with virtually C’ i ﬁ ‘A‘
all of the software writtem in- PASCAL, ’ ®

. Kenneth L. Bowles
. The overall objectives of the project are described in the enclosed project : : Professor (Computer
prospectus. Students will interact with PASCAL on the small machines in a manner : Science)

very similar to the debugging environment of APL on IBM 360/370 systems, PASCAL

is interpreted using a modified version of the Zurich P-Machine recently released.

The main purpose of the modifications is to reduce the size of the compiled code 30
80 that the PASCAL compiler can fit within the limited core of a small machine,

Yes we have done the same kinds of statistical studies represented in the reports

you kindly sent, though our data is not in as elegant a form. We are confident that

the compiler can be run on a PDP1l with at least 20K words of memory. We are hoping

to reduce that amount. further to perhaps 16K, when time permits. Currently the

interpreter is operating, but has yet to be tried with the whole compiler on the

PDP~-11.

We are using the modified PASCAL compiler on the B6700 as a tool for developing
the new PASCAL system, and gencrating pseudo-code for the PDP-11. Having started
with an interpreter for the Zurich P-Machine, we have progressed through various
stages of bootstrapping to get a system compatible with the PDP-11.objective, and
the interactive system objective. Concurrent with the work using the interpreter,
we also have an advanced student programmer writing an assembler which converts
the compiler P-code output into directly executable B6700 code. The B6700 code
has been executed with small programs, and should be running the whole expanded
compilexr within a week or so. This compile-assemble system manages its memory im one
large array in a fashion similar to that used on conventional machines. We are
using the B6700 SWAPPER for much of our batch work, and hence have been able to use
DIRECT (non-overlayable) array space for this purpose to enhance the speed of the

process ing.
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he . University of Tasmania

c » Posiel Addesss: Ban 252C. G P.0., Hebert, Tasmanie N0V
Toluphone: 23 865¢. Cabies Tasuni'  Veteu: 58130

= oy o e Information Sclence Dept.
A . ’
& POSINIRED BN ML N
-~ 9tb September, 1975.
Mr. Richmond,

Computing Centre,
University of Colorado,
3645 Marine St.,

BOULDER, COLO.

Dear Mr. Richmond,

Pascal~-P Documentation

| have received, In response to some of my
correspondence, a8 copy of some error notes on Pascal-P
detected by the University of Karisruhe. The documentation
is in German, and | have attempted to translate the sense
of the notes with the results attached. | hope that this may
be of use to other Pascal-P Implementors. | have asked the
originators to see If my translation accords with what they
thought they said in case | have missed some idiomatic nuance
(technical German terms are quite as mystifying as English
ones until decoded; witness ''bugs'’) and | shall let you
know if there are any alterations or additions.

Yours sincerely,

M He—

. A.H.J. SALE,
Encl. Professor of Information Science.
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LIST OF PASCAL DEFECTS

The following errors and defects ware found during the lnleuntatlon of the
PASCAL system.

1. Defects in the mllnr which adversely affect the bootstrapping to different
computers.
{a) Assumptions are made about the collating sequence of the character set which

are neither warranted nor defined in the axioms concerning character type.
in particular:

= The translator assumes that the characters '+' and ‘;' encloss all
operators in the declarations of

SSY, SOP: arcay ['+;..';')

= The test which determines whether a character is alphanumeric Is
formulated as

ORD(CH) >= ORD('A') AND ORD(CH) <= ORD('9')

{b) The compiler accumulates errors only during the translation of a line of
source text. At the end of the translation the complier cannot determine
automatically whether the generated code s correct, or whether the PASCAL
program was in error or not.

{c) The constant CHARSIZE, which Is used to psremeterize the compller for
various computers, is employed with the meaning "'Storage units per
character' and not "characters per storage unit''. While this is clesrly set
out in the documentation it is unexpected.

2. Dellberste restrictions imposed by the compller.

(a) Only the first 8 characters of Identifiers are significant in distinguishing
them; remalining characters are lgnored.

{b) String constents are limited to a maximum of 16 characters.

3. Errors in the compiler.

(e) When translating a PASCAL program which doss not have the terminating symbol
EWND. the compiler hangs in an Infinite loop. The error is In procedure
NEXTCH. It has the structure:

PROCEDURE NEXTCH;
BEGIN
F EOL THEM BEGIN ... END;
IF NOT EOF{INPUT) THEN
BEGIN ..."read next symbol and assign value to global"
EHD ELSE WRITE(OUTPUT, 'EOF ENCOUNTERED®)
END;
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(v)

()

In this case NEXTCH is called by SKIP (via INSYMSOL) until the terminating
symbol is read. |f NEXTCH in the compiler is not altered, the compiler
loops endlessly. An error exit In NEXTCH would solve the problem but this
is not permitted In PASCAL-P, (The arror was probably not noticed in the
COC-Implementation as multiple calls to EOF with the value TRUE cause a
program-dump in that system. This meaning of EOF is not endorsed in the
PASCAL definition and Is not obvious.)

When In the procadure INSYMBOL a symbol Is read which does not belong to
the recognised symbols, an error Is signalled but the next symbol Is not
read In. When SKIP initlates the consequent search to recover from the
error, the compiler finds ltself In a loop, as subsequant calls continue to
find the undefined symbol, L

The varisble EOL should be Initiallised to the value FALSE (not TAUE),
since otherwise the first action of the compiler Is to Issve a read
commend, and the counting of source lines stsrts at two.

Amsthetic defects in the compiler,

()

(b)

Yo comply with PASCAL-P, the LOOP-EXIT construction has had to be deformed
Into & REPEAT-UNTIL construction. The change was made with too narrow a
view, with the result that the constructions are much more difficult to
understand. The loop construction, which is to be found in most procedures,
has for example the following form (taken from INSYMBOL):

REPEAT
WHILE CH = * * AND NOT EOL DO NEXTCH;
TEST:=EOL;
IF TEST THEN NEXTCH
UNTIL NOT TEST;
There is an error message which Is emitted not only by error number 117,
but also with the message 'TYPE-ID' <identifier>. This message does not
match the source line and the following error-messages (and their lines)
In the procedure ENDOFLINE, but seems to be issued immediately when the
ervor is recognised in the syntactic and semantic analysis. The cause has

not been found despite an intensive search. Theresafter the layout of the
program listing, error numbers, and error text becomes unrecognisable.

Properties of the compiler which affect interpretation.

(a)

Cb)

The compiler produces the same commands as for all other objects for packed
arrays of characters (strings). Also at the level of the interpreter
strings must be treated as arrays of single characters.

Parameterising the compiler for the storesize of sets (SETSIZE=2) does not
result in efficient store utllisation in the interpreter. The formal
parameters of procedures are seat up with the maximum size of objects of
type INTEGER, REAL, CHAR and SET. Similarly all load and store commands

ignore the type of the data-types and are not parameterised. As a consequence

{f the stack Is not to be full of objects all of the largest size, the load
and store instructions have to inspect type-tages in the interpretive store.

Keeping type-tags (as implied by a direct interpreter implementation) Is
Incredibly wasteful of store, and isufficient thought has been given to the
problems of wordsize In claiming portablility.
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(c) The convention of the interpreter is not followed when cods is generated
for formatted output of strings. For example:
WRITE (QUTPUT,'ABC*:10) Is compiled to:
LCA ‘ABC’
LoCl 10
Loct 3
LAO 5
CSP  WRC

The Interpreter sxpects the code:
LCA 'ABC’
Locl 3
Lot 10

LA0 H
CSP WRC

NOTE: Translated from the original GERMAN supplied by the Unlversity of
Karlsruhe (1975 August 21), with free translation.

1975 September 1
AN.J. Sale,

Department of Information Sclence,

University of Tasmanis,
6.P.0. Box 252C,
HOBART, TASMANIA. 7007
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Peparint of Placivice] Inaginearina
Uafvorsity of Jolopido.

1 September 1978

Tedeyr {s our projacied relezse date for PASCAL J, a compiler wiich
transiates PRSCAL  [Vanazir 10757 dnte the fntermediate lanouace Janus
[Vaisa 39757, The cowpfior has successTully transiated & nidor of
previrsrw, Includine itself.
the Control Data GANG; the procvams (with the excepiion of ihe compilev)
have then bozn esacuted eavicetly on the Conerol Mrecision L3NLS  and/or
2 Xo& Sfemm 20 As eFf  {oduy, w2 have been unable to complede 2
brovsuian of the conpiler oito ziiier tavcet machine because of sire
consivaints and hardware failures.

Lt the momznt, ve feel that our dmplerentation aids ({est proaravs,
stop-by-step procadures) for Janus are fnadequate. Therefore oine
estimate of impiencntation effort required by these unfamiliar with
Jzaus is 2-8 man-ronths. 1t hope o covrect this deficlency fr the near
future. - .

Dy esticata of the auality of the current obicct code resultina from
g tronstation of PASCAL fo Janus to ascorbly Tanauace shows it to be
Tav han "best hand cade” by a factoir of 3. e are working on
impvouereents In the compiler vhich we exrect wiil reduce this Tactor
consiccicabiy.

A eeod of dntorest hoas bzen shewn in this praject, and ve
therafore fzol et ¥w2 chevid adhore to cur anncinced rajease date, Mn
e othar head, dn viea of ihe prablers stated gheve, v nust wan
prospecizive users that the present version may not be all that they
desire. Yo are willina fo distirlbute copies of the corpiler and
curentiy-avatlahle {ost proarens with the undaerstanding that they are
not to ba velaased bty the reciplents without a copy of this letter. Mny
coEnts  or  suetasiions vhich could irprove further releases shouid be
sent directiy to us. Please he specific in your suagestions,

T2 attached price list specifies the material available in this

relecse. Please make all checks psyable to the Depariment of Fliectrical
Engireering. Cur rext release is projected for 1 February 197¢. Anyone

vho oirders materfal nov will automatically be informad of the project's
ststus at that tire, If you would prefer to wait until then to find out
what is available, please let us know.

- Software Engineerina froup

Pefarences

b et

Jensen, K., Hirth, N, PASCAL User thanual and Peport, lecture
Intes in Corputer Selence, 18 (1974), .

Hatte UM, , ° Hadden, B K. A "Prelisdnary Nefiaition of Janus,

Tech. lept, SFA-Ti-1, Tept. of E‘ec'ﬁ*‘féa'l — Tniineerina,

Unfversity of Colorado, 197%, .
3s.

M1 wransictions have hoan carvied cut oo

A.

IDENTIFICATION
Frogram name:

PASCALT

Authorxg: B.W. Ravenei, C.B. Mauon
Date: 1 Sevtember 1975

GIESERRY, LLSSIVIOTION
PABCALJ ig a conpiler which tranalates the high-luval language
PASCMAL to the intommediate language Janus. This cempiler was cric-
inally writton in PASCZL, and usad to translate itsalf to Janua,
The oviginal PRSCAL program &8 in=sluded in the Janus tex: as ccm-

mantf, and nay bg extrocted by selacting only those lines which heve

a peviod in the first character position. All other lines should
be igncred during extiaction, and the periods in position i should
be replaced by spazes.

PASCAL s Qefincd in the foilowing bool:, vhich is available
from its publisher (Springer-Verlaqg):

Jersen, K., Wirth, N. PASCA%L Uszer Manual and Report.
Lzcturs Notss in Computar Science, 18 (1974).

It is necessary to indieate tha character cet of tho hooh
computer on which PASCALY i3 to bo implemented, &3 the conpiler
must provide & nmapping from this charccter set to 83 .0%m <in~
ternal representations. We are providing sevaral standard charac-
tor sets from vhich one should be chosen; zhould gome other charx-
:cteitset be reqguired pleass send a Jetailed colla:ing sequenca

or .

Character sats available:

ASCII (full sat, 58~ or &4~charactar szubast) )
LGCDIC
CDC display ccde

g an option, the ceapiler can produce Janas coda in which
the Jenus stack of snoncomous opesrands i rastricted &2 a dzpth
of cne through the wee of raned & pOrariet. This may ba u&efu
for inmplementations on single accumulator machines. Indicate
with your order whziher tha compiled versicn of the compiler
should be so restricted or not.

DOCUMEUTATION
SEG~75-1

A Preiiminayy Definition ¢f Janus 5 o0& § 3.8%0
SEC-75~-3 PASCALT Usoxr's Guide and
Irplementaiion Notos ) 2 &z § 2.0)
pochiy
T~track magnetic tave (1250-foob reald 1.758 o #25.50
S~track magnetic taps (iz200-ioot ruvel) 1.75 ik $35.00

(Dedgct $8.00 from tape cost if you sunoly a 1296~foct renl
We will accept longer reeis, but wo rusi charge more for
postage.)
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Lecture Notes in Computar Science, No. 18

PASCAL - USER MANUAL AND REPORT

p.51, 1.16: "setop(output)® -+ “"setaoploutput);”
p.56, 1.-6: wfiv o np(i)n
: *g(is1)" o mg(je+t)v
wgi" = g(J) '
p.63, Fig.10a: Number ssquence should be reversed.
p.69, 1.23: "stricly" - "strictly"
p.TT, 1.18: movs line 3 places ta the left
p.gsj 1.10: append » ';". . A' '
p.102, 1.7: last word should be "or®
1,20s "bufffer” - "buffer"
p.103, 1.-6: “gcaler® - "scalar®’ )
1.-Ts *char, and alfa" = "and char sre listsd”

P.124, 114 and 115 "14" =+ "is®
P.127, 1.2T:  "18,A" =+ "gA"

P.133, 1.1: "two" -+ "to"
p.13S5, 1.5: 'plth&u;;;lt" -+ “although®
-1.30: "subtstitute® - "gubstitute"
p.140, 1l.11: ""struc.tu're type" - "s.trﬁcturad .typc"b
p.158, : . delste linea -12..., -8, .

."c wi:th
10.May 1975
Additional Suggested Corrections

September 26, 1975 University Computer Center
University of Minnesota

Page/Line

13,_3 nifn _, nlfn

69/~8 "the readabllity” + "readabilicy"

72/-3 “element i{n the array” + “component in the structure"

81/2 "extent" ¥ "extend"

17/ in the syntax chart for expression, change:
_<_ z_ to <> <= >=

119/13 move the message right by 1 position

126/~19 to ~14 move the "1i" index entries to the next Page

153/16 "(and at least once)” » "(at least once)"

162/3 “end of line" » "end of line"
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Octoberx 3, 1975

Mr. George H. Richmond
Computing Center
University of Colorado
3645 Marine Street:
Boulder, Colorado 80302

Dear George:

The reply to complaints about interactive I/0 in PASCAL
(Newsletter, Number 3, November 1975, p. 13) is not satisfactory.
READ, READLN, WRITE, and WRITELN should all function as easily
{(although possibly not exactly the same) for an interactive user
as they do in the batch environment. The solution suggested is
not appropriate to beginning students. Moreover, “"segmented”
files are peculiar to CDC systems. I'd like to see somes other
solutions to the problem. :

Sincerely,

B. C. Zimmerman
Director of Computer Services
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CALIFORNIA INSTITUTE OF TECHNOLOGY

PABADENA, CALIFORNIA $1128

October 22, 1975

Mr. George H, Richmond
Computing Center
University of Colorado
Boulder, Colorado 80102
Dear Mr. Richmond,
I enclose an announcement of the distribution of two compilers

for Sequential and Concurrent Pascal. They have been running on

a PDP 11/45 computer at Caltech since January, 1975. This

announcement may be of interest to readers of your excellent Pascal

Ngwslettez,

Yours sincerely,
Ll fe

Per Brinch Hansen
PBHmh
 Epalowure 39

SEQUENTIAL AND CONCURRENT PASCAL FOR THE PDP 11/45

Multi-pass compllers for Sequential and Concurrent Pascal (written in
Pascal) have been running on a PDP 11/45 computor at Caltech since
January 1975, Concurrent Pascal s a programming language that ex-
tends Sequential Pascal with classes, monitors, and processes (see:
P, Brinch Hansen, The programming language Concurront Pascal.
IEEE Transactions on Software Engincering 1, 2, June 1975). The
compllers generate virtual machine instructions simulated by threaded
code.

A single-uscr operating system written in Concurrent Pascal has been
in usc at Caltech since May 1975. The Solo system supports editing,
compilation, execution, and storage of Sequential and Concurrent Pascal
programs. These programs can call one another recursively with arbi-
trary parameters. Input, processing, and output of files on console,
cards, printer, magnetic tape, and disk are handled by concurrent pro-
cesses. :

Solo is the first working operating system written exclusively in a high~ |
level programming language that includes concurrent processes and ab-
stract data types. System protection is achieved largely by means of
compile~time checking of access rights. . It is not supported by hardware
mechanisms at run-time. '

Manuals and distribution tapes for the Solo system and the Pascal com-
pilers are now available frorn Caltech. For more information on how to
obtain coplies, please write to :

Per Brinch Hansen
Information Science 286-80

California Institute of Technology
Pasadena, Callfornia 91125
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CERN

DD-HJ-pp 28-10-1975

Memorandum

To : Anybody interested
From ¢ Hans Jfraandstad, DD
Subject : PASCAL

_An initial version of PASCAL is available under SCOPE 2.1.2 on the
CDC 7600 computer system. The corpiler should be 100% corpatible with the
PASCAL corpiler currently available under SCOPE 3.4 (CDC6000), as seen {rom
a users point of view, However, the I/0 system wnder SCOPE 2,1,2 is somehow
difforent from SCOPE 3.4; no CIO exists, hence Record Manager is used.

The project was initialised because it was thought to be a relat‘:.\'ely
small amount of work. This was based on the follov.mg compatibilities
between the two operating systems:

1. Instruction repertoire and word length the same

2. Loader relocatable binary files created on CDC 6000 can be loaded
on the 7600. :

In fact, the design (of new I/0 system) , coding and testing (not yet completely
finished) was accorplished in ~.3 weeks full work (1 man).

Bricfly, the followinﬁ changes were nccessary:

1) Compiler:
a) Redefinition of EFETSZ and CHEFETSZ )
b) Generation of RJ P.TERM instead of "end request'.

c) .Inscrtion of a small loop at the end of the compiler which will
ensure reading of the imput file until EOF condition true (for
compatibility with all other SCOPE 2.1.2 utilities).

2) 1/0 System:

Rewriting, changes and additions amownting to.'\- 1000 cards of
asserbler cede.

A subset of the record manager record types undor SCOPE 2.1.2 are
supported according to the following table: '~
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SUMMARY OF THE SYSTEN. : )

THE CONPILER PRODUCING *STACK CCMTDIEE® CODE WAS WEITTEN BY KESAY
NORI AT ITH ZURICH, THL ASSENBLPR INTEFERLITER WAS WRITTEL BY
DRe J. LA2XOUTIH AT THE UNIVERSITY OF CAMBLRIDCE CCMEUTER LAEO3ATCRY,
ENGLAND. THE I/0 PACKAGE WAS5 WEITTEX BY DE, P, HAZEL, L.B.MATTHIESON,
AND B, LANDY AT CAXNBRIDGE, T8E TK1G SCOTIRES AND THE *NRITE REAL'
KOUTILE WXRE WRITTEY DY J. GLUZA AT CAMNBSIDGE.

THE CONPILER IS WRITTIEN IN PASCAL, AND HAS BEEN WIDELY
DETCRIBED, THT REST CP THE SYSTEM IS WITTTEN IN 360,370 ASSEMELER.
ALL DM PIZLE FORMATS “KZ HANDLED FOR BOZH TNEUT LUD OUTELT,

. THRERE ARE A MYNEFR OF LEVYRLOITMENTS FEEDEDN ON THE SYSTEN,
(BE+Ges TRAPPING BY THE N3ER AHD THE SYSTEN,  KULTIPLE INEUIS AND QUTPUILS)
AUD THOSZ MAY HADDLIY Il LATEN YWSSICHS, HOWEVER, EPFSTT LIW IS GRING
INTO A COMPILER SYSTEN WHICH WILL GERESATE 370 CODE DIRSCILY, EASED CH a
POZTADBLE PRINT-END AND THE CHANDSHAKE® CINCETT, AND FURTHFE DRVELIPAENT
OF THE INTESERETTER IS UUIIKELY IN THE HEAF FUTURE,

THE COMPILER MODUUE CCMFILES A NULL FROGRANM IW ABOUT 92K, 1) LALGE

OKE IN ABOU" 129K, AT ADNDT 3% LINSES A SECCED C¥ A 372,168, THE TOX
BODOLE WILL RUN A SMALL PROGRAN IN RBOUT &vK.

A CROSS-CONMPILES IS AVAILABLE WHICH ALLCYS CODE TC BE GENESATED
FOR MACHIMES WITH A CHARCILES SRBT CODING CIFFERENT FUCM THAT USED AT
CAYDEIDGL. THE FCLLA®ING %NTTES DESCTISBE THE MAIN FATAMLETESS AED FEATORES
OF THE SYSTEM YOU HAVE DEEN SENT. A *SIKELE SYSTEM® TAILCSKED 70 YOY3
CHARACTEDR SLT IS TEE PI25T TINC FILFS €N ThE TATYE, AUD SCME DSPRS NAY
REQUIRE lO MORE THAN TUIs, THIS IS TWC CCHELETE ASSEMNBLEB PEOGRAMS.
ALTERNATIVELY THE PULL SYSTEM CAN BE SUEPLIFD,

THE SYSTEM MAY BE ACQUIREC PY SERDIKG DETAILS OF THE CHARACTER
CODE OP YOUR INSTALLATION FOR THE PASCAL CHARACTER SET BELCW., (1HE OMNLY
CHARACTERS WHICH USUALLY GIVE TIRCUBLEZ CH 377S ARE [ '} A¥D ¢t ),
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Distribution Forms
Honorarium Form

Listing

Encs:
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UNIVERSITY OF WISCONSIN - EAU CLAIRE / EAU CLAIRE WISCONSIN 54701

DEPARTMENT OF COMPUTER SCIENCE

November 5, 1975

Mr. George H. Richmond
University of Colorado
Computing Center

3645 Marine Street
Boulder, Colorado 80302
Dear Geoxge,

I believe the following information would be of interest to readers
of the PASCAL newsletter, especially those contemplating the
implementation of a PASCAL system.

A PASCAL P-code interpreter has been designed and implemented in
compatible ALGOL on a Burroughs B5700 at the University of Wisconsin
Eau Claire. Proof that the major design goal of the PASCAL-P
project (easy portability) was indeed achieved is provided by the
fact that an interpretive PASCAL-P system was up and running on the
BS700 in only 4 student-weeks. The undergraduate student writing
the P-code interpreter in ALGOL had seen only one PASCAL program
rior to this project (the POSTFIX program on page 75 of the PASCAL
Bser Manual) and had taken one 3 semester-hour course in Burroughs
compatible ALGOL. The implementation of the P-code interpreter in
compatible ALGOL was rather straightforward except for three areas-
(1) character set representations, (2) the basic PASCAL I/0
operations on text files, and (3) ‘the basic PASCAL set operations.
I suspect that other implementers of the PASCAL-P system have
encountered difficulties in these same areas.

The (ALGOL) P-code interpreter and the (P-code) PASCAL compiler
were tested by compiling each of the sample PASCAL programs
appearing in the PASCAL User Manual. The results of these 29 rums
are summarized below.

20 programs compiled and executed without error.

3 programs compiled with expected errors.

7 programs compiled with unexpected errors.

(One program, "FCOUNT", had both an expected and an unexpected error

45

The documentation supplied with the PASCAL-P implementation package
warned that every stuandard procedure or function involving files
must specify the file concerned: the usual default interpretations
do not hold. This difference between '"standard'PASCAL (dcfined,
presumably, by the PASCAL Uscr Manual and Report) and PASCAL-P was
verified in the compilation of "FCOUNT" (p. 60), '"INSERT" (p. 61)
and "MINMAX3" (p. 70). ELach of these programs omits the file
sEecifications required by PASCAL-P. These were the three runs
which terminated with expected errors - although the missing file
specification in "MINMAX3" caused the compiler to go into an
infinite loop.

However, there are additional differences between standard PASCAL
and PASCAL-P. These differences, unexpected since the documentation
supplied with the PASCAL-P implementation package does not mention
them, were revealed in the compilation of the following seven
programs: '"GRAPH1" (p. 30), "GRAPH2" (p. 38), "CONVERT" (p. 17),
“SETOP" (p. S51), "BISECT" (p. 79), "PRIMES" (p. S4) and "FCOUNT"

(p. 60).

The compilations of ''GRAPH1", "GRAPH2" and "CONVERT" revealed that
the built-in function "ROUND" is not a part of the PASCAL-P system. -
After adding a user-defined functIon called "ROUND" to each of these
three programs, they compiled and executed correctly.

The compilations of "SETOP', "PRIMES", and "FCOUNT" revealed a more
serious problem with the PASCAL-P system. PASCAL-P does not
recognize as a legal <factor>the <set> alternative

[<expression> .. <expression>}
See Appendix D of the PASCAL User Manual. Program "“SETOP" was
modified to compile and execute correctly by changing the
assignment statement WK:=[M..SU] to WK:={M,T,W,TH,FR,SA,SU].
Similar changes to "PRIMES"™ and "FCOUNT" would no doubt make them
acceptable to the PASCAL-P system.

The compilation of "PRIMES" also revealed that the PASCAL-P system
does not support the intrinsic functions "SUCC" and "PRED". This
is a serious omission and an effort is under way here at University
of Wisconsin-Eau Claire to add them to the PASCAL-P system.

The compilation of "BISECT" revealed that the PASCAL-P system does
not support formal parameters of type function. (In this same vein,
an attempt to compile the "READINTEGER™ proccdure on page 160 of

the PASCAL User Manual, revealed that files are not acceptable as
formal parameters either.)
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Additional tests are currently in progress to detormine if there are
still other differences between standard PASCAL and PASCAL-P,.

The experience gained in compiling the sample programs from the
PASCAL User Manual also revealed the following facts about the
PASCAL-P systenm.

(1) Errors in PASCAL source programs are flagged by number
with no message attached. Presumably the error numbers
generated by the PASCAL-P compiler correspond to the
error number summary appearing as Appendix E of the
PASCAL User Manual. However, it is impossible for me
to say with any degree of certainty that such is the
case.

(2) Keypunch errors in PASCAL source programs which generate
references to undeclared identifiers will cause the
compile phase of a PASCAL-P job to terminatc with an
“invalid index" or Ysubscript out of bounds" message

if you are lucky enough to be running the P-code
interpreter on a system which checks for such errors
(such as the Burroughs B5700). I hesitate to predict
the results if the interpreter is running on a system
without such checks.

(3) There is no compile-time or execution-time range
checking done by ‘the PASCAL-P system.

These last three items force me to the conclusion that the PASCAL-P
system as it now exists is not suitable for use in a student
environment. ~My hope is that the necessary modifications and
improvements can be made to the PASCAL-P system so that in the near
" future the benefits of programming in PASCAL will be available to

students on a wide scale.
%NLAQ_Q

Bruce A. Pumplin i

Assistant Professor of Computer Science
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Sincerely,

S e——— v £ et ———— 4 L)

19900 N.W. SCIENCE PARK DRIVE
PORTAAND, ORCGON 97229
foren code 01 $44-4141

TR No. 340273

Electro Scientific Industries. Inc.

George H, Richmond
Univ, of Colorado

Nov. 17, 1975
Dear Mr, Richmond: _

Enclosed 1s a copy of a paper to be given at the coming
DECUS (Digital Equipment Corp, User's Society) meeting in Los
Angides, Dec, 5, It outlines what we have been doing for the
past year,

Pascal really has been a boon to us, and we are expecially
pleased that our adaptation to the PDP-1l1 for hardware control

has worked out so well,
DA  Rowdanct

David Rowland
manager, programming

PASCAL FOR SYSTEMS

David Rowland
Electro Scientific Industries, inc.
Portiand, Oregon

ABSTRACT

Electro Scientific industries has implemented 3 Pascal compiler
for the PDP-11, An lon ® the lenguage allows the direct
control of external herdwares st the Pascal il Experience
Indicates that Pascal can be a very good resi-time process control

and that the use of a single, Mgh-hvol language Is &
grest ald 10 a programmer's efliciency.
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! Electro Sclentific Industries (ESI) bullds
computer-controlled laser trimming syslems for the
productions of hybrid thick and thin flim circuits.
The computer (a PDP-11/08) controls all details of the
trimming process: selection of measurement probes,
position and motion of the laser beam, power of the
lasar, and action of the digital voltmeter which makes
the measuremeant. it handies a variety of interrupts
snd may have to do much data manipulation,

Thae software for the system must cover all these scti-
vities, be flexible enough to satisfy unpredictable
future uses and be easy 1o understand and modify.

t1  Pascal is 8 general purpose programming langu=
age proposed In 1871 by Nikiaus Wirth, now st the

Feclaral Institute of Technology In Zurich.'«? It was
narned to honor Blalse Pascal (1623-1662), physicist,
mathematician and philosopher. He was aiso the first
pors.on to build and offer for sale » calculating mach-

. ine.

Thae language Pascal was proposed because Prof.
Wirth wanted a simple, modern isnguage with which
he could teach programming concepts without becom=
Ing tangled in detsils of the langusge. Existing langu=
sges wars inadequate because they ware 100 complex
(PR11), not convenlient for teaching genaral o
(Cobol), outdated and full of idiosyncracies (Fortran),
or 00 simple and lacking in expressive power {Basic),

Pascal hes these virtues:

1. it has a clean, modern syntax, allowing easy par-
sing and one-pass compilation. Variable names may
be any length. t are not bound to one line
or limited one~to-a-line. .

2. The statements encourage the application of strue-
weed programming ideas, leading to programs that
are easy to read and madify.

3. The baslc data types (integer, real, boolean,
character) and data structures (array, record, set,
file) may be bined and ted 3l t indefinitely
0 yield data structures that accurately model the
problem.

8. All procedures and functions are recursive.

"1

118 As we looked at existing languages, Pascal
icieal, but it had not been designed to handle interrupts
or control hardware. On the other hand, no langusge
of like power had sither. We decided to try %o adapt
Pascal for our own needs.

To control hardware, we added two things © the langu-
age; oclal constants and “ORICIN®,

49

An octal constant Is simply an Integer written in base 8
and ending with "B", e.g. 168 » 14, It is convenient
in dealing with bit information and core addresses,

“ORIGIN® is & keyword usad In variable declarstions.
1t allows the programmer (o fix a variable st a ¢hosen
core location rather than letting the compllier choose
the locatlon,

VAR PSW ORIGIN 1777768: INTEGER;

. allows one, without d ding to bler code, to
read and alter the program status word. For example:
PSW: 2608,
Lass dangerously,

VAR TABSTATUS ORIGIN 1640168: INTEGER:

refars to part of our hardware and allows us to sample
the status of the laser beam positioning system, agsin
without using any assembler code. '

IF (TABSTATUS AND 1008=0) THEN

/* otc.*/

“ORICIN" |s » machine-dependent ides, and it vio-
Iates the spirit of Pascal, However, it seems like the
shortest and most natural bridge betwesn the langu~
age and our hardware,

IV Our compiler pts in-line bler code, and
we use it to set up the interrupt vectors. The inter-
rupt handling routines, however, are written in Pas-
cal, which holds the sssembler code Hown 0 about
adozen lines.

V  Our Imptementation of Pascal is written [n Macroe
11 assembler language. [t s based on & limited com=
pller written st the University of lilinois. We
changed the support from DOS to RT-11 and expand-
od the compiler to handle fult Pascal. We ware aiso
able to shrink It drastically. More than 908 of the
present compller is new code.

[
.

-
Execution times appesr very good. Informal bench-
marks Indicate that Pascal is about & times as fast as
DEC RT~11 Fortran IV in a compute-bound sarting job,

V1 Our customers recsive the Pascsl compller plus a

. file of Pascal procedures which we have written and

tested. They handle system interrupts, select the
measurement probes, move the lasar beam, control the
measurement subsystem, etc. .

L 4

.
.

Vil 1t took about 184 man-months to bring the compiler
to its present state. Another & ware spent to create
the support package and 4-€ on the baslc control rou=
Unas for the trimming hardware,

SO

X  Our Pascal doss have weaknesses, some cursble,
some not, | have siready mentioned the inconvenience
of using Macro-11 as part of the compliation, We

. shall modify the compiler o produce binary dirsctly,

but It is tempting to write a new compiler in Pascal
ond use the existing one (0 bootstrap it.

There is also the panaity of lass-than-optimum code.
This is partly made up (or by the sbllity ® produce
weli-structured programs, thus gaining in overall of~
ficioncy.

The support package is & burden every Pascal pro-
gram must carry. It could be reduced for special
cases by siiminating the unused routines. Better

would be to bulid It as a library and lak only the rou~
tines needed,

Teaching Pascal is ionally troubl . Most of
our customers are engineers, not progrsmmers, snd
they might be more comfortable with samething that
looked like Baslc. Pascal's recursively defined syn-
tax and Its data structures appear to be the most dif-
flcuit concepts. However, for any program longer
than about 25 lines, Basic's suparficia! attraction
fades. Engineers are trained to solve problems and

dogument thelr solutions clearly. This is quits In
harmony with the top~down dasign encoursged by Pas~
eal. Pascal's virtues start to becoms avident after
about 3 days of training.
L3
L]
L J
X1 Thare does seem 10 be an ecology of programming
languages. Thaey grow and declir:a, adapt and pro-
duce descendants. What is to be Pascai's niche?
Since it was designed as a teaching tool its obvious
place Is in schools and its obvious competitor is Basle.
Pascal desarves to replace Basic for | r .
but inertia will probably prevent that, Pascal Is catch-
ing on at many universities and Basic may find itseif
pushed Into the fen country of grade schools and en-
gineering offices.

Our resl-time Pascal lives in a world where standards
scarcely exist. Each OEM expacts to have to create
his own language to match his own hardware. As
OEMS (earn the virtues of high-level programming,
Pascal may become a model, but we are probably fated
to see as many varieties as there are manufacturers.

X1l The work outlined here was done by a tatented
and spirited staff: John Ankcorn, Donald 8
Bruce Johnson and James O'Brien.

The partlal compiler that was the basis of our work
cama from Prof. Donald Gillies at the University of
iltinois, Wa were startiad to hear of his untimely
death this summer and we are sorry it is now not pos~
sible W thank him for the great assistance he gave us,

St
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TYHE HEBREW UNIVERSITY OF JERUSALEM
Computation Center 27th Noveumber, 1975

Mr. G.H. Richmond
University of Colorado
Computing Center

3645 Marine Street
Boulder, Colorado 80302

Dear Mr. Richmond,

In PASCAL Newsletter No. 3 (February 1975) a sample program illustrating
interactive operation with PASCAL 2 appeared. We tried to run it here
but found that this program fails to run unless the RESET(TTYIN) and
REWRITE(TTYOUT) are replaced by GETSEG(TTYIN) and REWRITE(TTYOUT,1)
respectively, to avoid the rewind associated with the former.

The corrected method was used successfully in interactive programs written
here, with no need to change any supporting routine.

Sincerely yours,
F> X
é’ 52

Shanzel Peleg

4 December 1976

Mr. Alan Kortesoja said in a phone conversation that he had worked
on the Comshare, Inc. Pascal system. 1t is a threaded interpreter and
runs on a proprietary XEROX Sigma (?) operating system. Anyone interested

in further details can contact him at:

Manufacturing Data Systeas
320 N. Maine :

Ann Arbor, Michigan 48104
(313) 761-7750
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Budapeat 12.12,1975.

State University of New York
at Stomy Brook
Stoay Brook, New York 11794

StonYBrOOk telephone: o s

Dear M. Richmond

Last year I had a study-tour in Switzerland, &t EPF Lausanne in
order to develop a PASCAL Compiler for CIDC 3300 computer. This December 19, 1978
work was based on a PASCAL-P2 Compiler.

In Hungary a team /Cs. Lehel, L. AlmAsi end J. Lehel/ finished

the first step of this worke. Now we have got a PASCAL Compiler Mr. George Richmond

- the first one in Hungary - for processing programs written in Department of Computer Science
University of Colorado

a subset of standard PASCAL. This subset does not process the Boulder, Colorado 80302

type resal and it contains some restrictions of PASCAL-P2.

The second step of this work Ls to develop a compiler of stan- Dear  Mr. Richmond:

dard PASCAL.
Enclosed is a notice for readers of the PASCAL Newsletter,
announcing the availability of a new PASCAL compiler for

IBM 360 and 370 computers.
Yours faithfully

ncerely,
—
Laszld Almdsi and Csaba Lehel | . ) e [ >
Jend Lehel ' Richard B, Kieburtsz
Computing and Automation Technical University of Frofestor
Institute of Hungarian Budapest, Departement -1

Academy of Sciences of Process Control
H-1014 Budapest, Url u. 49, H-1111 Budapest, Miegyetem
HUNGARY HUNGARY rkp.9.
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Announcing a New PASCAL Compiler for
IBM 360 and 370 Computers

‘A new conﬁi;cr fully 1-p1¢ne;t1n3 the programming
‘language PASCAL, as defined by Niklaus Wirth has been designed
sud built at SUNY-Stdny Brook. The nev compiler features
extensive coup£1¢¥t1-¢ and expcution-time diagnostics, but
'nloo 3000:-:0- officicnt, reloadable code. It:-should be
suitable’ both for student use and fot eolpilltion of
applications programs. -

Distribution tapes will be available nbout March 15, 1976.
The designers plan to provide maintenance updates for a
pexiod of one yesr following the 1n1:1.1 release., A
fominal chatgc will be made to cover costs of distributien,
doenncntation. and updates. For additional 1n!o:-ltion,
please address ianquiries to:

PASCAL Compiler Profect
‘Department of Computer Science
S8UNY &t Stomy Brook

. 8tony Brook, New York 11796

30 December 1975

A student of Dr. Charles Fischer at the University of
Wisconsin in Madison related during a visit that Dr. Fischer
is working on a Pascal compiler for the Univac 1110. The
initial nleau. should be in the Fall of 1976.

Sé

COMPUTATION CENTRE
POLISH ACADEMY OF SCIENCES

?.0.80x 22
00-901 WARSAW PKIN Mr.George H.,Riochmond
University of Colorado
Computing Centre,3645 Marine St.
Dear Sir,

Olir Computation Centre has an acoess to the CDC 6200
oomputer.Sinoce the beginning of 1974 we hhve used PASCAL ocompi-
lexrs.At priuent we are using the 6000 - 2,4 version and we
must stress that the work with both compilers is a real satisfa

otion! . .
In November 1974 we received the PASCAL -~ P system. On

the basis of this system we have realised the interpretative
oompiler of the PASCAL -~ P language working on the IBMN 370/145
oomputer.The hccess to the PASCAL 6000 - 3.4 compiler gave us
the possibility to modify the stack computer and to generate a
new compiler written in P-oode.We have made several modifica-
tions,e.g.,ve have canoceled PMD information and have added new
instructions tor.seta processing.After these changes self-compi
lation executed on 114 k bytes in time of 7 min,.30 -eo;ﬁWe have

detected several errors in source compiler.There are as follow

1.If the program structure is wrong and eot.(input) becones
true,then the compiler will be looping and printing “EOF

"
ENCOUNTERED" § 57
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aoeeggz:SCHe Mr. George H. Richmond
TECHNISCHE H HULE ZORICH University of Colorado
Institut O Informatik Computing Center
Clausiusstrasse 56 3645 Marine Strest
. CH - 8008 Zdrich
2.In refergnces of pt.a type the condition p{onil is not 0 /man Boulder, Colorado 80302

always oheoked,e.g.,procedure parameterlist

eeelf (lkind = actual) and (lspT.sizebptrsize) then...

8.Deoreasing counter lomaxl3rooddure body should be paramete-
rised similarly to initialisation of field vaddr for varia-

bles input,output,prr,prd in procedure entstdnames should
be also-parameterised.

4.In procedure insymbol the call of nextch is lacking for the
Jast alternative in case instructlon.

5.If the prooedure 1s omitted,the variable forw in procedure
procdeclaration is not initialized.

- 6.The oconstruction write(Ch) 1s correot,but write (1npu€b

is mot. It does not seem to be consistent,

In the received source compiler there are often more

than 72 or even 80 characters in a line,vhat makes

additional difficulties in correoting.
At prgsent,we are working on the compiler of the whole

PASCAL language for the IBM 370 oomputer.,

Yours ‘sincerely

M, Iglewski M.\Missala

ol 1 Mhesaton
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January 12, 1976

Dear George,

I have just read the letter by Prof. Pumplin of November S
addressed to you concerning our Pascal-P system. It brings
up problems of which we had mostly been aware. In short,
the Pascal-P system is not in a state where it cen be used
in a student environment.

As you know, Pascasl-P was produced on & side-line, and releasesd
because of urgant request for support of other implementation
endeavours. Due to lack of manpower and in the hope that these
efforts would soon produce other compilers of high quaslity, I
refrained from pursuing Pascal-P any further,

With some surprise I now recognise the growing influx of requests
for Pascal-P, and have decided to invest some additionasl effort
into this system. We shall concentrate on making the compiler
foolproof, on incorporating a number of still missing features,
and on providing a satisfactory documentation. I suggest that

no more deliveries are made until this is done, and enclose a
list of points that are going to be covered. A basic premise

is to minimize the changes to the P-code, such that existing
interpretars will still be usable with minimal edditions.

Also, an effort is now being launched at preparing a Release 2
of our Pascal 6000-3.4 system, I also enclose a list of points
to be covered, emphasis being on remaving some deficiencies and
restrictions, and on a single system, from which those for other
character sats can automaticslly be derived.

Sincerely yours,
L W
Prof, Niklaus Wirth
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RECAU

DET REGIONALE EDB-CENTER VED AARHUS UNIVERSITET
NY MUNKEGADE . 8000 AARHUS C . DANMARK . GIRO 180830 . TLF. 08 -1283 65°

14.1.76

Intended improvements on the PASCAL-P system

i« Improve robustness of compiler. Compiler must not hang when.
srroneous programs are compiled.

- compile~time chgck. of constants as array bounds and sst slements, January 12, 1976

PASCAL. Newsietter

- complets runtime chscks, Mr. George H. Richmond
) University of Colorado

- compiler must continue when cpcount.rinq undsclared identifiers, Computing Center

= test of system through “bug fazm", 3645 Marine Street

Boulder, Colorado 80302

- lyntou't!.c ssarch foruninitislised pointers within compiler.

2. Relax restrictions
- sccept read and write procedures cells without sxplicit file
specification (allow defaults),

- include missing standard function (round, trunc, succ, pred ...), At the regional EDP Center, University of Aarhus, we are working on a
- allow set sxpressions of the form [a. .b] , PASCAL manual, We are interested In getting in contact with others
working on similar projects. The reasons for starting this work were
- = allow empty record declaration (correction of syntax), the following,
- formel procsdures and functions (perhaps). - PASCAL Is our most used compiler and therefore we have

_ a responsibility to offer a precise and complete description
. : of the language.
3. Remove the tag field in theelements of ths run-time stack. (Reduce

stack size by half.) This requires a slight extension of the - Our existing documentation is covered by a number of

publications.

instruction repertoire of the interpreter,
- Not all local modifications are documented.

4. Include the possibility to satisfy slignment conditions in address - The existing documentation (known by RECAU) contains a
number of loose and undefined constructs.

gensration (storags sllocation).

5. Provides s complete documentation on ‘ ‘
P Yours, %((‘m M

- ramsining restrictions

. Jgrgen Staunstrup
= how to bootstrap
~ the interpreter (hypothetical stack machins)

- teps contents. ‘ %,/ffv%»«‘

60 , Ewald Skov Jensen
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CALIFORNIA INSTITUTE OF TECHNOLOGY NEW CONCURRENT PASCAL REPORTS

PARADENA, CALIFORMIA B1ES

Concurrent Pascal is a language for structured programming
of operating systems. A portable compiler developed on the
PDP 11/45 computer is now being distributed.

The available reports describe Concurrent Pascal and several
Model Operating Systems written in the language. They also

January 19, 1976 explain how to move the compiler and the operating systems
to other computers.

Reports
Concurrent Pascal Introduction
Concurrent Pascal Report
Mr. George H. Richmond ]
Computing Center : ’ The Solo Operating System
University of Colorado The Job Stream System
Boulder, Colorado 80302 A Real-time Scheduler
Dear Mr. Richmond, - . Concurrent Pascal Machine

v Implementation Notes
I would appreciate it if you would supplement my '

note of October 1975 with the more recent announce-
ment enclosed for publication in the Pascal Newsletters. Tapes

PDP 11/45 Tape
Yoyrs sincerely, . Other Computer Tape
1

2

Per Brinch Hansen
To obtain copies, please write to

(“r
Per Brinch Hansen

Information Science 286-80

California Institute of Technology
Pasadena, California 91125
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UNIVERSITY OF MINNESOTA ! University Computer Center

TWIN CITIES 227 Experimental Engineering Building
Minneapolis, Minnesota 55455

SISILESRFORAION

1900 QUAKR ST, NEWPORT BEACH, CALIFORNIA $2660
{7TW)833-9752

Jasnuary 21, 1976

NOTICE OF THE FORMATION OF A PASCAL USER'S GROUP AND A CHANGE IN THE
PASCAL NEWSLETTER MACHINERY

Since the time John and I wrote the letter to the editor about forming '
a Pascal User's Group, one has formed. At the national ACM '7S conference ) F-.bm"y 12, 1976
held in.Minneapolis last October, Richard Cichelll of Lehigh University and
Bob Johnson of St. Cloud State University urged me to convene an ad hoc
User's Group meeting. Thirty-five persons attended, and besides talking

about all aspacts of Pascal, we decided to work toward a wore permanent Mr. Nickl'aus Wirth
organization and use Pascal Newsletter as the vehicle for communication ‘Berfchte des Instituts fur Informatik
anong menbers. Eidgendssische Technische Hochschule

I have subsequently talked saveral times to George, the current edi':or, Ziirich, Switzerland

about changes in Pascal Newsletter. After this iesue I will become the new

editor. Several goals I have as editor are: .
1) publish the newsletter more regularly (4 times per year). Dear Mr. Wirth: ,
2) expand its scope; up until now subjects in the newsletter have We have J .

t ust completed {nstallation of PASCAL-P on the SEL
included: notices of important events (new Pascal books, 8600 computer and would 1ike to share with you some of the details of our
questionaires, etc.), history of Pascal, notices of other experience
implementations and contacts, letters to the editor, etc. 1 ° ’ ‘
would 1ike to add to these: articles on Pascal philosophy, We obtained the configured compiler from Mr. George Richmond in

;,§§Z22n§°§.§2§§“3t’,ﬁ:ﬁpiiigﬁizi’le§::5rafﬁn§§§2::5:€ ::“::"°“ Colorado. Our effort required two man-months. The implementation consists
’ of an assembler/interpreter {including extensive P-level debugging tools)

program writing tools for a Pascal environment, etc.
3) the newsletter as the official publication of the User's Group, ::1tzn 1nh$5:01FORTRAN. The P-compiler self-compiles in about thirty
should provide the perfect forum for sounding out proposed n _s’ which is acceptable for our purposes.

ch-nz¢: to :ﬂrious implementations among the users before they Our overall impression of the PASCAL-P kit is positive. The
o :::e:: ::z:c::; from others on Pascal topics. compiler is well-written and readable. The architecture of the ﬁ-machine was
not difficult to emulate. However, our experience revealed several areas

d hi £P 1 11 intai
) ::gl:mp;:;‘:::::f' p to users of Pascal as well as maintainers  _pa.g {mprovement could save future implementers at least twenty-five per cent
of the effort we required. In the suggestions that follow, we have omitted

Recently I have talked with several Pascalers about how to have a those which are specific to the 8600.
successful User's Group. Alfred Towell of Indiana University, Richard Cichelli,
and Wilhelm Burger of the University of Texas, and I think that we should 1. Character set difficulties
have mesbership dues. Members will automatically receive Pascal Newsletter
and the dues will cover its production costs and wmailing. In this regard,
remezber to urge your fellow Pascal friends whether in person or by announcement
in your local computer center newsletter, to join in order to keep costs down.
In the past the Newsletter has been funded by the charges George made for
distributing Pascal compilers ($15.00 - 30.00). I propose a wembership fee of
four ($4) per yesr which includes &4 issues of the newslatter. Mske checks

Our original compiler used the ETH character set, with
translation to the external ASCII set occurring on input

‘and output. (There is no choice for the implementer here,
see configuration difficulties section.) We wished to

convert the package to the ASCII character set for two:
reasons. First, we planned to convert PASCAL-P to produce
real” object code and thought that the best time to

payable to:
University Computer Center o4 switch character sets was before other error-inducing
and send dues to: modifications were made. Second, we felt that removing
Pascal User's Group translation functions would increase the speed of the
c/o Andy Mickel ¢S .

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



DEPARTMENT OF BLECTRICAL ENGINEERING
UNIVERSITY OF COLORADO
BOULDER, COLORADO 80309 USA

2 February 1976

PASCALJ

The 1 February release of PASCALJ is now avsilable for distribution. There
have been no substantive changes in either the compiler or the definition of
Janus since 1 September.

We have completed the bootstrap of PASCALJ to the Xerox Sigma 3, and in the
process uncovered and corrected a number of errors in the compiler. Storage
mapping proved to be a serious stumbling block for the implementor, and hence we
have developed a package of macros which accepts some target machine parameters
(sizes and alignments of data objects) and maps the Janus specifications onto &
linear memory. These macros now form a part of the standard distribution tape,
and are described in report SEG-76-1.

Our next release is planned for 1 September 1976. At that time we hope to
have made further progress in simplifying the task of Janus implementation. We
are also studying the results of the Sigma 3 implemontation and trying to complete
at least one other bootstrap. :

Next September we shall sutomatically report our progress to anyone who
orders the current relesse. Others who would like further information at that
time should let us know.

-Software Engineering Group

b6

23 January 1976

Dear Mr. Richmond,

We have just finished implementation of our PASCAL-P compiler
(configuration parameters: 65535, 1, 1, 1,1, 3, 1, 8, 23).
Please note that according to your instructions we need a 3 word
setsize, but a scan of the compiler-generated-sets indicated that
two 24 bit words would suffice (for our computer which has double
word load and store hardware instructions, the efficiencies are
significant).

Our implementation approach was to convert the Interpreter
for P-code into SFOR (a structured FORTRAN) on the FOXl1 24 bit
computer (target machine). We have just compiled the first test
program using the P~-compiler. Implementation required about
6 programmer-months (July 1975 to January 1976) to complete so
far.

Our most time-consuming problems involved the character codes
(both at the beginning and at the end). Warn your user's that
when the compiler assembly code wants to compare a character with
the top of the stack, it uses the inﬁeger which represents- the
ordinal position of the character in the character set of your CDC
machine. This surprise was not found till a mouth ago late in
the implementation.

Overall we were very pleased with the service and materials
that were provided.

Mr. Robert J. Matherne
Senior Research Engineer
The Foxboro Company

Foxboro, Massachusetts 02035
(617) 543-8750 x2032
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interpreter signfficantly (we were wrong; the speed
increase was only four per cent).

The following {tems made changing character sets
difficult (finding the items was our biggest problem;
by enumerating them here, we hope to spare future
implementers this search time):

a. The compfler presumes a 64-character set, there
is 1ittle reason to not make the limit a config-
uration parameter (thus allowing for EBCDIC, as
well as ASCII). Even more disturbing is the fact
that the 1imit 1s bound in an executable statement
‘at line 1232 (1ine width = 80 characters), instead
of being a constant definition.

b. The scanner uses the arrays SSY and SOP declared
to be indexed by '+' .. ';' for mapping special
characters to symbols. This declaration not only
assumes ORD (*;') = ORD ('+'), but also assumes that
all characters between '+' and ';' in the ETH set
are between ‘+' and ;' in all other sets. We
circumvented this difficulty by changing the
declarations to index the arrays by the entire
CHAR type (promptly causing an error due to point
{a)). Me feel that this is the most portable

* solution, costing 1ittle storage increase, and
requiring only minor change to initialization code
in procedure RATORS. ,

The scanner presumes that the characters '0' to
‘9’ and ‘A’ to 'Z' are contiguous and ordered,
such that ORD ('Z2') < ORD ('0'). That is, of
course, not true in all character sets. We feel
that the most portable alternative would be to
use the excellent facilities of PASCAL to define
sets named LETTERS and DIGITS, using set member-
-ship operations instead of relational comparisons
in the scanner. This, of course, requires a
PASCAL implementation where the maximum number of
set elements is greater than or equal to the number
of characters in the implementation's character set,
CDC PASCAL notwithstanding, we think this is a good
{dea.

6%

2. Configuration difficulties

The SEL 8600 1s a 32-bit word machine with byte, half-
word and double-word addressing. Since this is not
unlike an IBM 360, we followed the example in the kit
order form, specifying INTSIZE = 4, BOOLSIZE = 1,
CHARSIZE = 1, and SETSIZE = 8. The P-compiler, as well
as the P-architecture, unfortunately, seems to be based
on the assumption that characters occupy the same amount
of space as integers. By far, the worst manifestation
of this assumption (and the worst feature of the entire
P-kit) is the use of LDCI <ORD (char)> by the compiler
to indicate the load of a single character. We can see
no difficulty that would prevent LOC ‘char' from being
emitted instead. The lack of this small change required
us to order a second configuration tape {kindly provided
by 6. Richmond at no charge). This configuration was
based on the use of half-words for {ntegers, characters,
and booleans. '

: In conclusion, we wish to reiterate our overall satisfaction with
PASCAL-P. The above mentioned difficulties point to considerations for future
portable compiler efforts, and should not obscure the fact that we have a
working compiler after a remarkably short amount of time.

If an ongoing effort exists to support portable PASCAL, please let us
know. We have noted a number of additional minor problems not mentioned here
that we will detail at your request.

: Sincerely,
JG/MR:dp

G f{ et Pubel b
cc: N. H. Nageli

Michael Richmond
“aeorge Richmond
University of Colorado 69



INFORMATION SCIENCE LABORATORIES

FACULTY OF SCIENCE. UNIVERSITY OF TOKYO
2-11-16 YAYOL BUNKYO-KU TOKYQ, 113 JAPAN

T. Hikita, K. Ishfhata
Department of Informatfion Science
Faculty of Science

University of Tokyo

Tokyo 113 Japan

Fcbruiry 21, 1976

Mr., George Richmond
Computing Center
University of Colorado
3645 Marine Street
Boulder, Co. 80302
U.S.A.

Dear Mr. Richmond;

This is a short notice on our recent implementation of PASCAL based on a
“trunk" comptler. Or. H. H. Naegeli told us to send it to you for the
PASCAL Newsletter, (Please see an enclosed copy of his letter.)

An extended version of Standard PASCAL named PASCAL 8000 was designed,
and its compiler was implemented on a Japanese computer HITAC 8800/8700
at the Computer Center of the University of Tokyo. This computer is a
multi-processor system of 4 CPU with 4 megabytes main memory, and {t has
a quite similar machine instruction set to that of the IBM 360 and 370
series computers.

Our language extensions are concerned with constant definitfons for
structured types, variable initializations, new control structures named
"forall” and “loop" statements, and "procedure skeletons" for procedure
and function parameters proposed by Lecarme-Desjardins.

The implementation was done by bootstrapping using the PASCAL-P interpretive

compiler developed by U. Ammann. Our new compiler is based on H. H.

Naegeli's "trunk" compiler. This is a source program of a PASCAL compiler
written itself in PASCAL, in which machine dependent parts (code generation,

addressing, etc.) are marked and strictly separated from other machine
independent parts, and detailed comments are provided which indicate the
data or algorithms to be described to the final form by an actual
implementor. The version we used was still at developmental stage,
though almost completed.

T0

INFORMATION SCIENCE LABORATORIES

FACULTY OF SCIENCE. UNIVERSITY OF TOKYO
2:11-16 YAYOL BUNKYO-KL) TOKYO, 113 JAPAN

About 1200 1ines of the source program have been rewritten to the final
form for our HITAC 8800/8700 out of total 5260 lines, and about 400
1ines have been newly added for our own language features. This amount
of rewriting is considered to be fairly smail compared with other works
of bootstrapping appeared in the literatures, and one of the values of
the trunk compiler of course ites in this point. We felt difficulty
during the rewriting process mainly in the expression evaluation scheme.
For the other parts, the coding was rather simple and straightforward,
though not trivial,

For the details of the Tanguage definition of PASCAL 8000 and 1ts
implementation based on the trunk, the following two technical reports
will be available from our department in March.

T. Hikita, K. Ishihata, PASCAL 8000 Reference Manual.
K. Ishihata, T. Hikita, Bootstrapping PASCAL Using a Trunk.

Sincerely,

Tt

Teruo Hikita
Kiyoshi Ishfhata

T
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Institut 107 Informatik March 5, 1976

Clauslussirasse 58
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pot/ane2n
CENTRO DE CALOULD OF LA
UNIVEABIOAD POLITECNICA
Of WAMCERLONA.

Avde. Doster Oreporia Mwoen. o/n
SARCELONA-14 Tel. 333 20 0

76/03/02
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To those who have received Release 1 of our PASCAL €000-3.4 system

This is to inform you about the availability of Release 2. Its

Mr. George H. Richmond main characteristics ares

University of Colorado

Computing Center « full compatibility with Release 1,

3645 Marine Street - 81l known bugs of Release 1 (update lavel 10) are corrected,
Boulder, Colorado 80302 . .
USA v - slightly improved compile speed,
- reduced compile field length (small programs now compile with
€M46000), )

- sxecution in REDUCE mode is now possible,

- no restriction on the number of externals, external references,
and length of code per procedure, - --

Dear M. Richmond, ~ print out of an error summary {i.e. & verbal explanation of

Our Computing Center is currently involved in a project lea- the error numbers) in cese of nonsuccessful compilation,
ding to the implementation of Concurrent Pascal Machine (Prof. - runtime test on invalid pointer values,

Per Brinch Hansen ~ Caltech) on other real and virtual Machi- . : :

nhes. Our main interest is in the field of concurrent processes - implementation of the standsrd procedurs DISPOSE.
and Operating Systems but since we use Pascal, we have problems

the Pascal community has. ‘Based on Releases 2, two extensions will in the near future be

considered for implementation, This concerns:

We are using professor Steensgaard-Madsen version of Pascal on

our Univac 1108. Pascal is use
also to write and test sequent

4 for educational purposes and
ial algorithms for the Operating

- dynamic array parameters
- & variable initialization facility.

Systems written in Concurrent Pascal.
Would you be so kind as to include us in your mailing list?.
Thanking you in advance, I remain

Sincerely voyrs.

72 A
M.. Vergés
DIRHCTOR

The handling charge for Release 2 is Sir. 100.-- and includes the
costs for the tape.

If you ars interested to receive Release 2, ydu are invited to fill
out the enclosed order form. Plesss don't psy in advance. You will
be charged st delivery.

We regrst to be unsble to continue the support of Release 1.

Sincersly yours,
W B A

Dr, U, Ammann
encl, :
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ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE

under RSX would probably take 6 months to a year.
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

= A letter has been sent to Bron & De Vries (TH Twents, Hol.l.lnd),

SIEGE: : and I am awaiting their reply.
In fact, it would bc & nice thing once a year to spend an entire
TORE | Mr. George H. Richmond Pascal Newsletter on implementations. Such a list would be welcome, and
CERN University of Colorado you are probably in the best position to prepare it. However, soma
— ! Computing Center details must be given with each implementation, such as :
1211 GENEVE 23 3645 Marine Streat
SUISSE / SMITZERLAND Boulder, Colorado 80302 - winimum hardware required (model & peripheral),
U. S, A. i v i
- ‘ A -~ operating system under which it runs,
Vo wioranas = core taken (in bits or bytes),
reens. PS/CCI/RC/ates : Genava, 12th April 1976 ~ vhether it implements full standard Pascal or not,
= vhether it compiles itself on its minimum configurationm,
Dear Mr. 'Rxclnond. = vwhere it can be obtained, at what cost,
We are very much interested in a Pascal compiler to he used for = what the distribution medium {s.

production programming on our control system, :
From the above, you will have noticed that a simple mentioning of

If you have a list of implementations, could you please send me “a PDP~11 implementation" is far too little!
the sublist for PDP-11 computers. Requirements for the compiler are ths .
following : Looking forward to your reply and thanking you in advance,
= produce code for a PDP-11/45 or PDP-11/10 machine, (i.e. for both Yours sincerely,

types of floating point!),
= run under DEC's RSX~11/D real time operating system,

= compile itself on tha PDP, . A mm&”‘

= the object code produced must be relocatable and fully compatihle
vith the TKB (linking editor) of RSX,

—  the sources of both compiler and run tize library must be available " R. Cailliau
(on DECtape or Magtape). P$ Division
For several months now I have been looking for such a compiler, and 75

I would be glad even to find one that does not satisfy all the requirements,
I looked at the following implementations :

= Mr. Feiereisen (Karlsruhe, West Germany) : it is one of the first
P-code compilers and implements Pascal-l, it runs under DOS-11,
compiles itself, but is not useful since {t is not standard Pascal.

= Prof. P.B. Hansen's Solo System : ordered months ago, has not
arrived yet, but uses the hardware of the PDP 11/45 and its T & D
space which is not supported by RSX. Since it is a stand~alone
system, it will probably be difficult to lift it and put it in RSX,

= Mr. H, Nageli (ETH Ziirich) has written a trunk (skeleton) compiler
and £ills up the code-generation parts, It looks like an efficient
compiler, but at present has no real arithmetic snd is designed as
a cross—compiler : it is far too big to put on an 11. Implementation
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VYSKUMNE YYPOCI1UVE STREDISKO

x S":a COMPUTING RESEARCH CENTRE
L)
408

PROGRAM OSN UNITED NATIONS D. P.

b

Diébravits costa BRATISLAVA, Coochoslovakta

Bratislava March 19, 1976

Mr. George H. Richmond
‘University of Colorado
.Computing Center

3645 Marine Street
Boulder, Colorado 80302
UeS.A.

Dear Editor,

Untortunatily I failed to respond to your call for existing
Pascal /like/ compilers. Please accept my somewhat belated
information: . .

In December 1971 it was decided to implement a Pascal compiler
at the Computer Research Centre in Bratislava Czechoslovakia,
We have the CDC 3300 Computer. This compiler was to be used
_.a8 systems programming tool and therefore we fglt ju§t1f1ed in
making some minor changes to Pascal., These modifications were

concecived and implemented on the basis of what you call Pascal-0

version of language and compiler., These modifications are the
. following: .

providing for separate compilation of progeduros,
< gharing of variables via ext-entry mechanism,

= allocating static and dynamic memory for non~-recursive or re- .

cursive procedures
~ omitting the file concept

- glight modifications-unifications in the syntax of declarations

= adding now statcments, such as SELECT statement to cater for

long XF~-THEN-ELSE chains
- intgoducing multi-level exists instead of gotos /this was

higly fashionable then/.

heso changes, and the fact that the portability of the compi-
Ier‘was ong of the main design goals, have led us to implement
a completely new compiler, without using the ETH code. This
compiler is a three-pass compiler with syntax and gemantxc'part
written in totally machine independent way, using intermediate

. language.

Now gome basic facts about the implementation and the history
of the use of the compiler:

uri the months of January and Rebruary 19672 a Pascaleto-
Enan::blcr /CDC 3300/ bootstrap doufiler was written in
SNOBOL by one person, In.the following eix months two people

Tohobones S04 4 2=
Sohas 09687 76
. 0. Boes 1908

} -2 -

/later three/ coded the compiler in the bootstrap Pascal.
After September 1972 bootstrap, compiler was in extensive use
by some fifty odd programmers in our centre,

Until now they codod some 80 thousand lines of Pascal code for
the following main applications:

- & data base system

- & compiler for input editing and correction of statistical

, data

-8 co7piler for table and report generation /also for statise
tics

= various editing and library systems used as a support for
systems programming

« 8 Translator Writing System.

The above mentioned compilers generate the intermediate languae
ge directly fed to the Pascal code generator and use TWS for
syntax analysis.

The Pascal compiler was since then twice expanded, improved,
"beautified"” and subsequently bootstrapped.

During the months of December 1973 and January 1974 I wrote

& code gencrator in to 360-assembler. The 360 compiler was then
successfully installed on the SIEMENS 150 computer /the same
hardware~different 0S/ in a period of one week; and in two days
time it was installed on 370/145 computer. /This was in Februae
ry and March 1974/. One year later /December 1974 - January
1975/ I modified the 370 compiler to produce directly the relo=-
catable code by writing in Pascal my own and nearly complete
370 assembler, with the commands specified via the procedure
calls, instcad of the symbolic format, This I consider to be

& rather elegant solution and my assembler was already used

in 8n independent 360 compiler project. This modified 360/370/
/SIEMENS Pascal compiler was then installed in more computer
installations at home and abroad. In the USA the compiler is
installed since February 1975 at the Bureau of Labor Statistics,
Washington DC,

Needless to say that all 360/370/SIEMENS Pascal compilers run
also as cross-compilers on our machine.

Our SIEMENS implementation is used for teaching purposes at the
University of Bratislava., There is also an almost complete im-
plementation for czechoslovak TESLA-200 computer /BULL-License/
at the Technical University of Prague.

The compiler is also available on Commecon RJAD Computer
Series,

During the summer of 1975 some 20.000 lines of code which form

part of the above mentioned systems were successfully transpors
ted to IBM-370, Finally, in Janusry 1976, I extended our com=,

piler so’that it might incorporate processes and Hoare-liansen’s
monitors as built-in language constructs. The entire change
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was made in a period of a week: as a3 result we have got a
concurgent version of the Pascal compiler /this is not the
Hansen 8 Concurrent Pascal, because it was not possible to
integrate totally its constructs without making extensive
modifications in the existing compiler{ Nevertheless, we have
obtained a consistent and proper extension of our compiler,
such that the normal sequential pro;rams are subset gf the
language accepted by our compiler. /Note that Hansen s Con-
current Pascal is used only for parallel programs and that
;equent}al programs and processes must be coded in the normal
ascal,

Since then I with another person have implemented a better part
of aninteractive terminal system /named Bratislava Terminal
System ~« BTS/, This editor-compiler system consists of some
3500 lines of Pascal code and contains 9 different monitors

and 5 process classes. :

By this time the major part of the system is running and is
being gradually used by our progrummers.

We did not experience any difficulties with implementation of
BTS and are not aware of any serious programming errors either.
This I not mean as a boast but rather I want to stress the
advantages of the combination of two very powerful tools:
excellent language on one side and elegant monitors on the other
gside, This combination wade the programming of BTS an exciting
and rewarding experience im the use of the latest programming
methodologies. .

Yours sincerely,

P. J. Voda

ERENY

Dr. P. J. Yoda

Computing Research Centre
Dubravska 3

885 31 Bratislava
Czechoslovakia

T3

JUN 0 2 1978

A PASCAL-Cross-Compiler for the PDPfl-serh- (all models) writtea
in PASCAL is now operational on the DEC System 10. With slight
modifications it can be adapted to othexr PASCAL systeas.

The system is available on 9-track magnetic tape or on DEC-tape
(two reels are necessary) and can be obtained - free of charge -
by anyone who sends a tape (please do not send tape as parcel,
but as letter) to

C. Bron or J. Eatrop

Dept. of Electrical Engiueering,
TW-building,

Twente University of Technology,
P.0. Box 217,

Enschede, Netherlands.

5 files will be loaded on tape

= The Compiler's Source Code

~ A Documentation File

= The text of the runtime support in PAL-11.

- The code of the xuntime support in compiler input format

= An auxiliary program to transform output from the MACRO-11
assembler into compiler input format.

The latter two files are only relevant for those who wish to
alter the existing runtime-package. ’

The compiler generates absolute load-modules in "position
independent code™. The code makes no assumptions with regard
to the Operating System in use and can - if wanted - be run
on a bare POPI11,

PASCAL has been fully implemented with the exception of files.
The only files available are "input” and “"output™ for which
the telotypo-can be used. Provisions for the programming of
other peripherals in PASCAL are prusent.
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The following extensions to PASCAL have been implemented:

- user defined procedures for interrupt handling

« functions may deliver results of pon-scalar type

- procedures/functions as formal parameters

- arrays can bs passed as yar-paraseters without requirements
on their sisze.

- strings (of any length) can be passed as input parameters

to procedures
- access to elements of packed boolean arrays is allowed.

€0

EIDG BISCHE
TECHNISCHE HULLHSCHULE ZORICH

institut f0r Informatik

Clausivestrasse 5S
CH - 8006 Zirich

o /aan

July 76

A new Release of the PASCAL-P system.

This is to inform you about the availability of a new Release
of our PASCAL-P system.

" Terminology used in the seguel:

Pagscal Pl: either of the early Pascal P systems (released in
March and July 1973 respectively)..

Pascal P2: the Pascal P system released in. May 74.

Pascal PJ: the new Pascal P system with the same hypothetical
machine as the one underlying the Pascal P2 system.

Pascal P4: the new Pascal P system with a slightly modified
hypothetical machine (allowing a more efficent
implementation).

Pascal P3

The compiler is improved in many details. It does, however,

still generate code for the old P2 assembler interpreter. The

characteristics of the P3 system are:

- ‘Full’ compatibility with the P2 system.

- The two records of the assembly code produced by the
compller are terminated by the symbol ‘0’ instead of two
‘end of line’.

- All known bugs are corrected.

‘Character set independence.

- Runtime tests are included (indexing, assignement to
subrange variables, and case selection are checked for
legality.)

-~ The standard functions ‘succ’ and ‘pred’ are implemented.

- The usual default conventions ‘readln = readln{input)’
etc. hold.

pascal P4

The compiler generates code for a modified assembler-
interpreter. The characteristics of the P4 system are:
- It contains all the improvements of the Pascal P3 system.
~ An enlarged set of instructions is used. All instructions
now handle exactly one type of expression (or have a type
indicator). This allows to eliminate book-keeping of type
information at runtime and of tag fields in the stack. No
"implicit type conversion takes place any more. Instead,
explicit type conversion instructxons are generated by the
compiler.
- The cpmpiler respects possible alignment conditions for
the allocation of data.
- A runtime test on pointer values is provided.
= A test on runtime stack overflow is generated by the
compiler at procedure entry. g,



Explanations of the installation varameters

intsize,realsize,charsize,boolsize,setsize,ptrsize:
Number of addressable storage units to be reserved for
variables of type integer, real, character, boolean, set,
pofnter. 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 compiler.

intal,realal,charal,boolal,setal,ptral:
Variables of the corcresponding types will be given an
address-which is a multiple of these alignment constants.

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: Aliqnment constant for a valu on the expression stack.
‘Stackal’ must be a multiple of all other alignment
constints 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 :

intbits
‘2

sethigh,setlow: Maxiﬁum 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 reguires 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.

The hamdling charges include the costs for generating the binary
versions of the compiler, a minitape, and postage.

with kind regards
k1 A Ch. Jacobi )

Order form for the reyised Pascal P system.

Please provide us with your revised Pascal P system according to
the specifications on next page.

Address for delivery of the system

The characteristics of our installation are

Machine type

Operating system

Installation parameters (to be filled for case ‘A" and ‘B’
below)

intsizé ‘intal
realsize i realal
charsize charal
boolsize boolal
ptrsize ptral
setsize setal
stackelsize stackal
strglgth

intbits

gethigh setlow
ordmaxchar ordminchar

.83



we order

1 g -

Pascal P4 comriler(in Pascal).

Pascal P4 compiler (in P4 code).

An assembler interpreter of P4 code (in Pascal, for

documentation purposes, all alignement and size

constants are set to 1).

{ascal P compiler implementation notes with update
ist..

Pascal P3 compiler (in.Pascal).

with line numbers, to indicate where it differs
from PASCAL-P2. (All installation pazamete:s set
to a standard value.)

Charge SPFr 160.-

11 0

(For users who have access to a CDC 6808 Computer and

want to experiment with the compiler)
- Pascal P4 compiler with some changes, so that it is

accepted by the Pascal 60600 compiler (in Pascal). (All
installation parameters set to a standard value.)

- An assemblet interpreter (in Pascal, as in package

‘AT).

- Pascal P compiler implementation notes with update

list.

Charge SFr 80.-

111 [] - Update 1ist to °PASCAL~-P compiler implementation notes’
_Chaxgc SFr S.~ .

Date : Signature :

NB Order forms should be sent to the closest PASCAL-P distributor.

T4

PASCAL Digtributors

Mr. Christian Jacobi

Eidgentssische Technische Hochschule ZUrich
Institut fdr Informatik

Clausiusstrasse 55

CH-8006 Zirich

Switzerland

(prices at left)

Mr, George Richmond
University of Colorado _
Computing Center

3645 Marine Street

‘Boulder, Colorado 80309

USA
(write for prices)

Mr. Carroll Morgan

Basser Department of Computer Science
University of Sydney

Sydney, New South Wales 2006
Australia

(write for prices)

%S



105 g r
Lecture Notes in Computer Science, No. 18 195 12 r " nly” by “"only”

185 <1 4 dispose({p,t1,...otn) can be used to indicate that storage occu-~
pied by the variable pl (with tag field
values tl...tn) 48 no longer nasded.

. : 1172 r (diapram exprassion) “<” by “<e”, "2" by ">=", 4" by "o"
PASCAL = USEA MANUAL _AND BEPOAT 128 ~18 r “neither be formal nor non local’ by
“not be declared on intarmediate level”
Corrsctions ta 2nd Edition 129 4 4 1773 aeassignment tg function identifier not allowsed here
- 1781 multidefined record variant
. 179: X-opt of actual proc/func does not match formal declaration
‘P = pagey 1 = line, ¢ =« code (i.8. r = replace, 1 = insert) 180: control variable must not be formal
: 181: constant part of addrsss out of range
1 129 841 225: zero string not allowed
e ¢ 286: 4integar part of real constant sxceeds range
129 =814 260: too many exit labels
13 =3 r if" by If" 124 =15 r ”14‘. by u15n
4% =18 r “<unsignad constant>” by “"<constant>” 124 =13 ¢ "14" by "18"
S1 16 r "(output)” by "(output):” 127 27 r "18.A" by "4.A"
56 =6 r "ri" by "r(1)7, "a(1+1)” by "g(4+1)", "ai” by "g(_n;” 3 r "two" by "to®
63 2r "1 by "n", "2" by "n=1", "3" by "n-2%, 135 5 r “althought” by “although”
3 - NP w_» "wan . v
‘ “{n=1)" by 27, "n" by "1 135 30 r “subtstitute” by "substitute
69 23 r stricly by ‘strictly 148 11 r “structure typs” by “structured type"
7 7r 1.3 by 4 , ' , 161 =17 r whole line by .
- ” - "
X 18r begig inorder(el.114nk);" by “hegin inorder(pl.llink); "“addition to. the procedurss ggt and gute. The textfiles thess
78 14 r ", <formal” by "; <formel” 161 =16 r whole line by
- - L] - » . 5 .
81 2 r Textent” by "extend "standard procedurss apply to must not necessarily represent”
84 -15-r "as ne” by "as one” :
86 8 1 The procedure read can also be usad to read from a file f which
i3 not a textfile. '
read(f,x)
in this case stands for -
begin x :e fl1; get(r) and
87 B4 The procedure write can also be used to write onto a file f
which 1s not a textfile.
write(f ,x) - " - -
in this case stands for 162 3 r ‘gnd of line by and gof lige
hegin r1 t= x: put(f) gnd 162 ~15 4 The procedure read can also be used to read from a file f which
98 13 r “debby” by “debby f=- is'-n::' :et§:§f'11.. read(f,x) 1s 4in this case eguivalent to
102 7r r by ‘or 162 -6 The procedure write can also be used to write onto a file f
122 20 r “bufffer” by “buffer” which 18 not & textfile. write(f,x) is in this case esquivalent
- . - - to T :t= x; putlir).
1893 =6 r scaler by " scalar A 37
183 <7 r " char, and .alfa” by “and char are listed”

12

- " by “155“
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{l_‘i—j h.’;] UNIVERSITY OF MINNESOTA [ university Computer Center

TWIN CITIES 227 Experimental Engineering Building
Minneapolis, Minnesota 55455

(612) 376-7290

March 18, 1976

Dear Pascal User,

As you-are probably aware there is .an enormous growth of interest in the
new programming language Pascal as both a vehicle for teaching programming .
concepts and for developing reliable software. In response to this interest
a new Pascal User's Group is currently being formed. Members of the group will
receive quarterly issues of the new expanded Pascal Newsfetter which will contain
a wide range of information both submitted by and of interest to the Pascal user,
teacher, maintainer, imp]ementor; or just plain fan. (This Pascal User's Group
"will be supplanting the informal Pascal Newsletter published previously by the
University of Colorado and which some of you may have been receiving.)

 We would like to formally invite you and any member of your staff to join.
Membership is $4.00 / Academic year and entitles you to 4 issues of the Newsletter.
(The first issue will appear September, 1976.) Please fill out the enclosed
éoupon along with your check or money order made payable to "Pascal User's Group™
and mail to the indicated address. Extra copies of the coupon are included to
facilitate any future correspondence. '

He would also appreciate it if you would please forward this 1etter and a
coupon to any other persons who you feel may be interested in joining the User's
Group. In particular, institutional memberships (e.g. libraries) are encouraged.

Yours truly,

- Andy Mickel, Editor

: 6. Michael Schneidef,lAssocfate Editor
John P. Strait, Associate Editor

Pascal Newsletter
<3



PASCAL USER'S GROUP © ALL PURPOSE COUPON
USER'S kkkkkkkkkkkkihkkkkk
GROUP
(Clip, photocopy, or reproduce and mail to:
PaAcaL User's Group / c/o Andy Mickel

University Computer Center: 227 Exp Engr
University of Minnesota ’
Minneapolis, MN 55455)

/ / Please enter me as a member of the Pascal User's Group for the current Academic
Year ending June 30, 1977. I understand that 1 shall receive all 4 1ssues of
Pascal News Eetten for the year. Enclosed please find $4.00. :

'] / My new address is printed below. Please use it from now on. 1'11 enclose an
0ld mailing label if I can find one. , ' '

/ / Enclosed are some bugs I would 1ike to report to the distributor of the
version of Pascal. Please forward it to the
_ appropr1ate person so that something can be done about it.

/ / Enclosed please find a contribution (such as what we are do1ng w1th Pascal
at our computer 1nsta11at1on), idea, article, or opinion which I wish to
. subm1t for publication in the next issue of the Neawsfetten.

I ] None of the above.

Other comments: ' From:

name

address

phooe
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PASCAL TIMPLEMENTORS

The following lists contain the names and addresses of people who
are working on Pascal compilers for various machines. The first list
is of recipients of the PASCAL-P2 system written in Zurich and dis-
tributed from the University of éolorndo. The date given is that of
the most recent contact with the person(s) given. 1In some cases, it
is the shipmsent date. After the date is the configuration parameters,
the target machine, and the implementation status when known.

Ar. 8. Kamal Abdali
Rensselaer Polytechnic Institute

Department of Mathematical Sciences
Troy, New York 12181

7 November 1975

Ar. Eric W. Anderson
12049 Greenwalk Drive
8t. Louis, Missouri 63141

31 May 1976
131071, 4, 4, 1, 1, 8, 3, 11, 31

Nr. Mike Ball

Code 2522

Naval Undersea Center

San Diego, California 92132

21 May 1975
- 65535, 1, 1, 1, 1, 2, 1, 12, 3%

Mr. Henry Baver

P. O. Box 3682

Computer Science Department
University of wyoming
Laramie, Wyoming 82671

1 May 1975
13171, 1, 1, X, 1, 2, 1, 11, 31
Xerox Sigma 7

Mr. Steven Bellovin

University of North Carolina
Departaent of Computer Science
New west Hall

Chapel #ill, North Carolina 27514

7 January 1976
16777215, 4, 8, 1, 1, 8, 4, 16, 31

Mr. David A, Bennett 15 December 1975

Pattern Analysis+Recognition Corp. 65535, 2, 4, 1, 1, 8, 2, 8, 15
228 w. Dominick Street, On the Mall

Rome, New York 13448

Mr. Lou Beverino 8 may 1975
Computer Center CDC 33080
California State University ’
Northridge, California 91324

Mr. Stephen W. Borden 7 May 1975

Biology Data Center 16777215, 4, 8, 1, 1, 8, 3, 11, 3
inst. of Animal Resource Ecology IBM 370/168 under MTS

University of British Columbia

2075 wWestorook Place

Vancouver, British Columbia

Canada V6T 1wWS
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hr. Kenneth L. Bowles
UCSD Computer Center

P. 0. Box 109

La Jolla, California 92837

Mr. C. E. Bridge

E. 1. du Pont de Nemours & Company:

Engineering Physics Laboratory
101 Beach Street
Wilmington, Delaware 19898

Mr. Robert Bruce

Harris Corporation

Computer Systems Division

1209 Gateway Drive

Port Lauderdale, Florida 33399

Dr. John Barl Crider
7261 Brompton Road, Apt. 114
Houston, Texas 77025

Mr. Edouard J. Desautels
University of Wisconsin-Madison
Computer Science Department
1216 west Dayton Street
Madison, Wisconsin 53786

Mr. Edward E. Perguson
Texas Instruments, Inc.
P. 0. Box 2237
Huntsville, Alabama 35804

Mr. Charles V. Gaylord

Mr. Micheal Richmond

Mr. James Gilbert

Manager, Software Design

Systems Engineer ing Laboratories
1909 Quail Street

Newport Beach, California 92668

Dr. James E. George

Mr. Robert T. Johnson

Los Alamos Scientific Laboratory
Cle - Mmail Stop 268

P. O. Box 1663

Los Alamos, New Mexico 87544

Mr. A. J. Gerber

University of Sydney

Basser Dept. of Computer Science
Sydney, New South Wales, 20806
Australia

Mr. K. W. Giese

virginia Polytechnic Institute
Computer Science Department
568 McBryde Hall

Blacksburg, virginia 24061

or

Dr. Johannes J. Martin

1001 Highland Citrcle SE
Blacksburg, Virginia 24869

22 August 1975

131871, 1, 1, 1, 1, 2, 1, 16,
surroughs p6798, PDP-1l
Proceeding

18 November 1975
32767, 2, 4, 1, 1, 8, 2, 11, 15

5 November 1975
32767, 1, 2, 1, 1, 3, 1, 8, 23

27 Kay 1975

17 October 1975
32768, 1, 2, 1, 1, 3, 1, 16, 23

1 September 1975

24 October 1975

262143, 4, 4, 1, 1, 8, 4, 12, 31
65535, 1, 2, 1, 1, 4, 1, 28, 15
SEL 8648

Complete

2 May 1975

15 August 1975

16777215, 25, 34, 8, 1, 72, 24, 16, 24

Burroughs B1726
Proceeding, Expected December 1975

28 April 1975
16777215, 4, 8, 1, 1, 8, 3, 11, 31
I8 378/158 under ASP

7



it

Mr. Jonathan R. Gross
University of Minnesota

§0c. 8ci. Res. Pacilities Center
23 Blegen Hall

Minneapolis, Minnesota 55455

Dr. Gilbert Hansen

Dept. of Computer+Info. Sciences
512 wWeil Hall

University of Plorida
Gainesville, Plorida 32611

Mr. Robert Hartmann
2551 Jacaranda Street
Santa Ana, California 92701

Mr. Andrews W. Hastings
Information Processing Systeams 9297
Raytheon

Elactromagnetic Systems Division

93 Castilian

Goleta, California 93817

Prof. T. S. Heines

Computer and Information Science
Cleveland State University
Cleveland, Ohio 44115

Mr. Barnest E. Hughes
Systems Programmer
CHI Corporation
11008 Cedar Avenue

. Cleveland, Ohio 44106

Dr. Pred M. lves’

Dept. of Math. and Computer Sci.
wWestern Washington State College
’Bellingham, Washington 98225

Mr. George D. Jelatis

University of Minnesota

Dept. of Lab. Medicine+Pathology
Div. of Health Computer Sciences
Medical School

P. O. Box 511, Mayo Memorial Bldg.
Minneapol is, Minnesota 55455

Mr. Larry J. Jensen
Datapoint Corporation
9725 patapoint Drive

San Antonio, Texas 78284

Mr. Peter Kornetrup

Computer Science Department
Univ. of Southwestern Louisiana
USL Station Box 4-4338
Latayette , Louisiana 70584

6 March 1975
DEC PDP 8/8

22 April 1975

3145728, 4, 8, 1, 1, 8, 3, 11, 31
IBM 370/165 under OS/MVT

22 April 1978

65536, 1, 2, 1, )}, 4, 1, 8, 15

TI 980A

Complete, Available for distribution

3 March 1976
16777215, 4, 8, 1, 1, 8, 4, 16, 32

31 May 1976 )
327679, 4, 8, 1, 1, 8, 3, 11, 33

21 May 1975
65535, 1, 2, 1, 1, 4, 1, 8, 15
TI 980A

31 March 1976
65535, 1, 1, 1,1, 2, 1, 12, 35S

22 July 1975
16777215, 4, 8, 1, 1, 8, 3, 11, 31

" IBM 378, Interdata 70

15 May 1975
CDC 3300

5 November 1975

65535, 2, 4, 1,1, 8, 2, 8, 15

3 March 1976
16777215, 1, 1, 1,1, 2, 1, 12, 35
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or. Robert M. Lansford
Burroughs Corporation

3628 Greenhill Road
pasadena, California 91107
or

Mr. William C. Price
Burroughs Corporation

460 Sierra Madre Villa Ave,
Pasadena, California 911089

Prof. Kyu Y. Lee

University of Montana
Department of Computer Science
Missoula, Montana 59801

Prof. Daniel w. Lewis

Dept. of EE and Comp. Sci. .
The University of Santa Clara
Santa Clara, California 95853

Mr. Hugh MacKkenzie
CSIRO

P. O. Box 1800
Canberra City, A, C. T.
Australia 2601

Mr. Robert Matherne

Senior Research Engineer
Research Department

Poxboro Corporation

Foxboro, Massachusetts 932433

Mr. Ronald L. McDaniels
varian Data Machines
2722 Michelson Drive
Irvine, California 92664

Mr. Carlton Mills, Soft. Eng.
Mills International

283 North Gregory

Urbana, Illinois 6184@1

Mr. Richard O’Brien

Texas Instruments, Inc.

13510 North Central Expressway
North Building

Dallas, Texas 75232

Mr. Stephen A. Pitts
385 East Jarman Drive
Midwest City, Oklahoma 73114

Mr. Fred Powell, Director
Computer Center

Mary Baldwin College
Staunton, Virginia 24481

Prof. Bruce A. Pumplin
University of Wisconsion
Department of Computer Science
Garfield and Park Avenue

Eau Claire, wisconsin 54701

19 Pebruary 197%
Burroughs B4789, B6790

31 March 1975
58367, 1, 1, 1, 1, 2, 1, 12, 35

31 May 1976
65535, 1, 2, 1, 1, 4, 1, 6, 16

18 December 1974

23 January 1976
65535, 1, 1, 1, 1, 3, 1, 8, 23
POX 1

21 February 1975
32767, 1, 2, 1, 1, 4, 1, 6, 15
32767, 1, 1, 1, 1, 4, 1, 16, 1S

18 February 1975
1048575, 1,1, 1,1, 2,1, 17, 39
Burroughs B6788, Modcoap

9 October 1975
16777215, 4, 8, 1, 1, 8, 3, 16, 31

15 May 1975

21 May 1975
16383, 1, 2, 1, 1, 4, 1, 8, 15
IBM 1138

S November 1975

32767, 1, 1,1, 1, 2, 1, 13, 39
Burroﬁghl s T ‘
Complete

3



Nr. James D. Rogan
Comshare, Inc,

wolverine Tower

P. O. Box 1588

Ann Arbor, Michigan 48106

Mr. Richard L. Roth
1052 Clark Avenue
MRountain View, California 94848 -

Ar. David Rowland, Manager

Electro Scientific Industries, Inc.
13980 N. W. Science Park Drive
Portland, Oregon 97229

MNr. Mark D, Rustad
Noorhead State University
Computer Center

1184 7th Avenue South
Moorhead, Minnesota 56568

prof. A. 8. J. Sale

Departaent of Information Science
University of Tasmania

G. P. 0. Box 252C

Hooart 7861, Tasaania

Mr. James P. Shores
344 Glenwood Avenue
New London, Connecticut #6320

Mr. Thomas C. Socolofsky

221 Agriculture Hall
michigan State University
East Lansing, Michigan 48823

Nr. Henry Spencer

P. O. Box 382

Sub Post Office 6
Saskatoon, Saskatchewan
Canada S7N 8Wd

Mr. Gordon Stuart

Camosun College
- Technical and Vocational Institute
19580 Lansdowne Road

victoria, B. C., Canada V8P SJ2

Nr. RObDexrt A. Stryk

Honeywell, 1Inc.

Mathemat ical Sciences Departaent
Corporate Research Center

18731 Lyndale Avenue South
Blooming ton, Minnesota 55428

Dt. Andrew §. Tanenbaum
Wiskundiqg Seminarium

Der Vrije Universiteit
Amsterdan ~ 1081 postbus 7161
De Boelelaan 1881
Netherlands

13 May 1978
131871, 1, 1, 1, 1, 2,1, 11, 31
Xerox Sigma 9

21 April 1976
65535, 2, 4, 1, 2, 8, 2, 11, 1%
Microdata 888

17 November 1976

65536, 2, 4, 1, 1, 8, 2, 16, 15
DEC PDP 11/85

Proceeding, Expected Summer 1976

31 May 1976
UNIVAC 98/38, Motorola 6808

18 August 1975

1966987, 1, 1, 1, 1, 2, 1, 11, 39
Burroughs B6788

Proceeding, Bxpected December 1975

21 May 1978
262143, 1, 1, 1, 1, 2, 1, 12, 35
Univac 11908

22 July 1975

13 Pebruary 1975
655350 2' el 1' 1' 8,
DEC PDP 11

2, 8, 15’

3 March 1976
65535, 2, 4, 1,1, 8, 2, 8, 15
PDP 11/48

18 December 1975
71898, 1, 1, 1, 1, 2, 1, 12, 28

7 February 1975
65%3%, 2, 4, 1,1, 8, 2, 6, 18
DEC PDP 11/45
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)
Mr. Michael Teener
Technology Service Corporation
2811 Wilshire Blvd.
Banta Monica, California 98483

Mr. Greg B. Thagard
68 Linda Isle
Newport Beach, California 92668

fr., Alfred I. Towell
wrubel Computer Center/Hper
Indiana University
Bloomington, Indiana 474601

Mr. Robert D. Vavra

Sperry Univac Computer Systeas
2276 Highcrest Drive .
Roseville, Minnsota 55165

Prof. Jean G. Vaucher
Departement d informatique
Universite de Montreal
Case postale 6128

Montreal 181, Canada

Mr. 8cott K. Warren
warren, rowe & asgsociates
2715 Bissonnet, suite 212
Houston, Texas 77805

Mr. Masaru Watanabe

Institute of Industrial Science
Oniversity of Tokyo

22~-1, Roppongi 7 Chrome, Minato-Xu
Tokyo 186, Japan

Mr. Ben Watson

Texas Instruments, Austin
Mail Station 2091 .

P. O. Box 2909

Austin, Texas 78767

Mr. Waldo M. Wedel
University of Texas
Computation Center
Austin, Texas 78712

Prof. David B. Wortman

Computer Systems Research Group
University of Toronto

Toronto, Ontario

Canada M58 1A4

Mr. wWalter Wuensch
Mobydata, Inc.

P. O. Box 462

Ontario, New York 14519

Mr. John S. Yates

Computer Identics Corp.

31 Dartmouth Street

wWestwood, Massachusetts 920990

31 May 1976

. 31 March 1976

17 October 1975

7 FPebruary 1975

" 15 December 1875

2% July 1975

549755813887, 1, 1, 1, 1, 2, 1, 16, 39

13 Pebruary 1975
16777215, 4, 8, 1,
PACOM 238/55

18 March 1976
65535, 2, 4, 1, 1,

18 December 1974

14 March 1975
16777215, 4, 8, 1,
16777215, 8, 8, 8,
IBM 378

27 January 1975
A58535, 2, 4,1, 1,
Data General 848

23 June 1975
65535, 2, 4, 1, 1,
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1, 8, 3,11, 3

8, 2, 8, 15

1, 32, 4, 32, 3
8, 8, 8, 8, 31

4, 1, 11, 31

8, 2, 8 15



MNr. Kenneth Young
3JL1 wese Ird streex, Apt. 1-319
Los Angeles, California 90028

California State Univ. of Chico
Computer Center
Chico, California 95926

Stanford University

Stanford Linear Accelerator c.nto:
2575 Sand Hill Road

henlo Park, California 94825

The second list is of other Pascal implementation efforts.

19 December 1975

$242087, 4, 0, ), 8, 3, 11, 1
je L} 370/105 undot vu/cul

22 December 1975

32768, 1, 2, 1, 1, 3,1, 8, 23

21 May 1975

Following

the date of last contact with the implementor(s) is the implementation

route, the target machine, and the current status when known.

Mr. Laszlo Almasi & Mr. Jeno Lehel
Computing and Automation Institute
Hungarian Academy of Sciences
H-1814 Budapest, Uri u. 49
Hungary

Prof. Tore Amdle
Division of Informatics
University of Trondheim
N=-7¢34 Trondheim - NTH
Norway

Dr. C. Bron

Dept. of Electrical Engineering
- Tecnnical University of Twente
P. 0. Box 217, Enschede
Netherlands

Mr. Pierre Desjardins
Departement D Informatique
Universite de Montreal
Case Postale 6128

Montreal 1d1, Quebec
Canada

Monsieur Marcel Dupras
Institut de Programmation
Tour 55-65

11 Quai Saint Bernard
F-75 Paris

France

Mr. Lucien Feiereisen

12 December 1975
PASCAL-P2

CDC 3380
Proceeding

24 April 1974

PASCAL~P)

Univac 1148

Complete, Available for distribution

8 August 1975

PASCAL-P1

POP 11 )
Proceeding, Expected December 1975

1 November 1974
Xerox Sigma 6

1 December 1974
PASCAL~P1

CDC 3688, CII 10878
Complete

38 June 1975

Inst. £. Biokyber. u. Biomed. Techk.JANUS

Universi taet Karlsruhe
D-7508 Karlsruhe 1
Kaiserstrasse 12
Germany

PDP~11/45 under DOS/BATCH
Complete

‘75

Jr. Charles N. Fischer
University of Wisconsin
MACC1 1219 w. Dayton Ntrest
Madison, Wisconsin 53786

Dr. W, Bruce Foulkes

PASCAL Distribution Manager
Department of Computer Science
University of Manitoba
Winnipeg, Manitoba

Canada R3T 2N2

Prof. Dr. G. Goos

Institut Fuer Informatik I
75 Karlsruhe 1

2irkel 2

Germany

Prof. Per Brinch Hansen
Information Science 286-80
California Institute of Technology
Pasadena, California 91128

Mr. Al Hartmann

Mail Code 286-88

California Institute of Technology
Pasadena, California 91189

Monsieur Gerard Henneron
TREP

Department Informatique
Boite Postale 47

38049 Grenoble CEDEX
France

Mr. Teruo Hikita

Mr. Kiyoshi Ishihata

Mr. Michiaki Yasumura

Information Sciences Laboratories
University of Tokyo

Paculty of Scilence

Bunkyo-ku

Tokyo 113

Japan

Nr. M. Iglewski
Computation Centre

Polish Academy of Sciences
P. O. Box 22

#0-90]1 Warsaw PKiN

pPoland

Prof. Richard B. Kieburts
PASCAL Compiler Project
Department of Computer Science
SUNY at Stony Brook

Stony Brook, New York 11794

38 December 1975
Univac 1119
Proceeding, Expected Fall 1976

16 April 1974

New compiler written in PL360
18M 370
Proceeding, Available for distribution

1 November 1974
PASCAL~P1
Burroughs 86780
Complete

19 January 1976
DEC PDP 11/45
Complete, Available for distribution

29 April 1974

PASCAL-P1

184 378

Complete, Distribution terminated

1 December 1974
PASCAL] Bootstrap
IBM 368 under O8/MVT
Complete

21 February 1975
PASCAL-P2

Hitac 8800/8768
Complete

30 December 1975
PASCAL~P2

IBM 370/145
Proceeding

15 March 1976

New compiler

IBM 368 and 379

Complete, Available for distribution

7



)
Or. John Lar..uth (Pascal)
Univ, of Cambridge Comp. Lab.
Corn Excnange Street
Campridge CB2 3Q0G
England

Nr. R. MOll
Leibniz-Rechenzentrum der BAW
Barerstrasse 21

D-8398 Muenchen 2

Germany

prof. Dr. H.~H. Nagel
Institut Fuer Informatik
Universitaet Hamburg
Schlueterstrasse 74
D~-2089 Hamburg 13
Germany

or
Mr. Waldo M. Wedel
University of Texas
Computation Center
Austin, Texas 78712

Pascal Group

267 Digital Computing Laboratory
University of Illinois

Urbana, 1llinois 61881

Dr. §. V. Rangaswamy

School of Autosmation

Indian Institute of 8cience
Bangalore 569 012

India

#Mr. David L. Russell
Digital Systeas Laboratory
stanford University
stantord, California 94385

Software Engineering Group
University of Colorado
Department of EE

Boulder, Colorado 80382

Mr. Rod Steele
Tektronix, Inc.

P. 0. Box 589
Beaverton, Oregon 97882

Dr. Jorgen Steensgaard-Madsen
Datalogisk Institut
University of Copenhagen
Sigurdsgade 41

DK~2200 Copenhagen N

Denmark

Mr. H., C. de Ruyter van Steveninck
Philips Research Laboratories
£indhoven

Netherlands -

1 November 1974

Interprater

IBM 378

Complete, Available for distribution

4 December 1974
Telefunken TR448
Complete

1 July 1975

PASCAL-P1

NEC Systea 18

Complete, Available for distribution

29 Augqust 1974
PASCAL1 Bootstrap
DEC PDP 11/28
Complete

24 October 1974
PASCAL~P]
IBM 368/44

3 September 1974

PASCALS Bootstrap

iBM 370 .
Complete, Distribution terminated

1 September 1975

Intermediate language - Janus
Portable

Preliminary version available
Next release - 1 Pebruary 1976

11 December 1975
Burroughs B3789
Complete

2% July 1974

PASCAL-P1 Bootstrap

Univac 1100 under EXEC 8 s
Complete, Available for distribution

1 Rovember 1974
PASCAL~P1
Philips P1490

. Complete

9%

\
\

!

Mr. Masato Takeichi

Dept. of Mathematical Engr.
Paculty of Engineering
University of Tokyo
Bunkyo~-ku

Tokyo 113

Japan

Monsieur Didier Thibault
17 Rue Gay-Lussac

75005 Paris

france

Monsieur Alain Tisserant
Bcole des Mines
Departement Informatique
Parc de Saurupt

54042 NANCY CEDEX

france

Dr., P. J. Voda

Computing Research Centre
Dubravska 3

885 31 Bratislava
Czechoslovakia

Dr. Jim Welsh

Departaent of Computer Science
Queen s University

Belfast BT7 1NN -
North Ireland

1 September 1974
PASCAL-Pl Interpreter

MELCOM 7788, Xerox Sigma 7 (monitor BPM)

Complete
1 March 1975
PASCAL-P1l Interpreter

" PACOM 23B-38 (0S82/VS)

Complete
1 August 1975

Rewrite of CII IRIS 88 PASCALL Compiler
MELCOM 7708, Xerox Bigma 7 (monitor BPM)

Complete

2 May 1974

PASCAL]1 Bootstrap

CIT IRIS 80, CII 10879, Xerox Sigma 7
Complete, Avajlable for distribution

4 July 1975
PASCAL-P2

Telemecanique T1608, Solar minicomputer

Proceeding

19 March 1976
PASCAL® Bootstrap

CDC 3380, IBM 366, SIEMENS 158, Commecon RJ

Complete

29 July 1974

PASCAL® Bootstrap

ICL 1908 .

Complete, Available for distribution
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