
July 1976 PASCAL NEWSLETTER Number 4 

FROM THE EDITOR 

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

Release 2 of PASCAL 6000-3.4 has beeh made available by 
Dr. Urs Ammann at Eiqgenossische 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. Interested parties should 
contact Mr. Morgan for more informa~ion. 

Mr. Andy Mickel of the University of Minnesota kindly 
to take over editorial control and publication of the 
Newsletter commencing wi'th issue Number 5 in September 
He is also organizing a User's Group. See pages 88 and 

agreed 
Pascal 

1976. 
89. 

An improved portable Pascal has been released from ETH, 
, zur ich. See page 81. 

I 
it to 
these 
North 

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

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

have enjoyed producing the first four newsletters but I have found 
be very time consuming. I am grateful to Andy for taking over 
duties with enthusiasm. I will continue to dist+ibute Pascal in 

America thru the University of Colorado. 

- Geo;rge Richmond 
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ln a recent PASCAL-newsletter ( #J) we find a propusal by N. Wirth 

regarding "A generalization of the READ and WRITE. procedures",' 

Tl1~ proposal, which has been implt0mented in the PASCAL 6000-'J.4 

cum?iler) considers the procedure 

read{f,x)· to be synonymous to the sequence: 

x :• ft ; get(ff) and 

write (f,x) to be synonymous to the sequence 

ft :• x ; put{f) 

It is my opinion that standard procedures should only be introduced 

when 
a) their body cannot be described in the language PASCAL, or when 

b) there exists an essentially faster mapping of the body directly 

onto the machine-code (e.g. one instruction that does the job), 

than the compiled code of the PASCAL-body admits, 

Staodard procedures of typ!? a)_ should be a standard for the languages 

as such. 

Standard t'rocedures of type b) should be standard for a particular 

configuration only, in order to give the progranuner 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 porcabi l i ty is ensured by supplying the appropriate 

procedure-declarations. 
P.rocedures 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 

arithmetic functions like sin, atan, ln etc., in our PASCAL-version for 

the PDP/II series. Apart from the relief for the builder of the system 

who has to implement these routines in machine code, on.e may well suppose 

that an abundance of standard procedures can be disadvantageous to the 

compactness of both compiler and runtime system. 

Now let us take a look at the file-proposal with the above in mind. Then 

the proposal only satisfies criterion (a). Thia criterion is satisfied 

1. 

= n PASCAL tht! lypt of Utt! slnce if the procedures were to be descr1'b~d i 

pdr.;meters t and x had to bt: tixed. 

ec are t e procedures "read" lt would, however, be a very minor job to d l h 

and "write" to be spei.;ific for a particular type at parameter. The 

bodies would ~11 be equal, 1 th on Y e parameter specification having to 

s eems ar Y a problem since the number of different be adapted. Thi· s h dl 

file types that are dealt with in one program will be quite limited. 

My suggestion is that - if the proposed standard p::-ocedures are not 

available - one simply declares• 

and 

readplop (f : file of plop 1 x 

begin x :c ft 1 get(f) and 

writeplop (f : file of plop 1 x 

begin ft :c x 1 put(f) end 

plop) I 

plop) I 

There is, however, a much more important aspect of h t e current procedures 

"read" and "write" that as ks for a generali za ti on. 

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

''file of char" ti 1 ~~~ ' le actua parameters, may be of arithmetical type and 

a conversion from or to h t c arac er sequence is specified by the somewhat 

extraordinary remaining parameters (in the case of.write). 

It seems to me that there is a greater ' need to generalize the procedures 

"read" and "write" in this respect, i v z. making the conversion available 

for all files of char. One may now visualise how a PASCAL program may 

build two output streams in parallel, a feature even the compiler could 

use" 

ersion routines themselves.could be made available, Alternatively, the conv · · 

but because of rigid data-sizes in PASCAL there.is no way of properly 

dealing wi"th 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, .... h c aracler sequence" conversion wholly in PASCAL 

• t e need for flexible but apart from the above argurnents.concern'ng h 

~ describe the conversion from a real data-formats, it is imposs'ble to 

' .. , I 

'} 



fl 4uanti Ly to a eh.ira<:Lcr sequcn1·e in tenns of re.il operations bt:cauta! 

11t the implicit inex<.11·tness nf real arithmetic. In Lhal case at lt:ast 

..i stan<lar<l procedure has to be supvlied for tht: co1wt:rsion of a'real 

quuntity to (a number of) integer quantltiea. ln other words: if one 

ha~ a rt:al qu..intity x, fur which . I s x < I , it is not 

guaranteed that I s x * 10 < 10 , and therefore trunc (10 * x) may not 

deliver the correct digit: Thia example shows, by the way, that 

"trunc" is a very illdefined function, which should be abolished from 

prograauning laniuages! 

C. Bron. 

Enschede 25.5.1975. 

c.c. Wirth. 

Richmond. 

LUCIEN FEIEREJSEN 
INSTITuT F. 610KYBERNETIK U. B!OMED. TECHNIK 
UN1VERS1TAET KARLSRUHE 
D-75%BKARLSRUHE 1 
KAISERSTR.12 

DEAR MR. RICHKOND, 

~R. GECRGE ~. RIC~~C~P 
L~IVEkSliY CF CCLCR~CC 
CCr<FLlHG CE.f\TER 
F SR f. # 3. 
EC~LCER, CCLCRADC Be!e2 

I THANK FOR YCUR LETTER FROM 1HE 16•MAY·75. l~E P'SCAL 
COMPILER BASED ON JANUS HAS BEEN 1MPLEMBN1EO ON THE FDF•l1/q5 
RUNNlNG LINDER THE CCS/8i11Cr CFER•THG SY.SHI" pt\O A FRF.:Lirn.bR~ 
\[fi6JC~ HtS 2~~~ ~ELEAScC lC A Ll~llEO Nl~BER CF SITES, 

lbE -~~llft~Lf FftSCjL-CCl'FlLER lf~S7GJ rs ~RilTEh Ih T~E 
L-t-.GUAG~ IT 1RAhSLATE~, IIS JOB IS TC A~-LYSE A PASCftL PRCGRA~ 
~CR SYNTACTIC E~~ChS P~C TC. GE~E~-TE CCLE FCR A ·SlAt-.C•RD ABSTRACT 
~'ACfiWt:: CH.L.EC JHUS [COL 73J • 

THE l"ACRCGEt-.ERAlCR S1ACE2 [~Al73, HEI74J l"AFS THIS 
SYreDLJC JANLS rctt I~lC 1~E PCP·11 •SSE~~LER CODE, ~ACRC·11. 1~E 
J11/\lJJ/t-'ACHIJ..,!1 TR4t-.3LftiCfi IS r:EfHEC .BY .SET .cf SHGE2-l'ACF<CS, AS 
1 lil: PROi;l!Cf:D CODE IS CRG•t-.IZED ARCL~C H IDEALIZED p8STRHT 
l"AC~lt-.~ TH~RE IS LEFT CC~SIDE~•BLE RCtl" ·~CR CPTI~l2AT!Ch. CCCE 
t~0 DATA ~RE SPLIT lhlC ~ SEFERATE FlLES, 

THE flh•L TRAhSL~1xc~ TO A8&CLLTE CCCE JS FRCVIDEC eY 1~E 
~CR~AL P~P-11 ASEt~eL~R o~U Lih~ER, T~E ·F•SCAL LCACER LCACS l~E 
CATAFlL1: grc 1~;; L.SCil•D.ATA-SPACt: Di:' K 1nXHLn At-C Tl1E DCCEFILE 
!~TC 1H~ USER•IhSlRUCilCh·SFACE (32 K ~AXl~U~), 

rHC F•SCAL•CO~PILER RE~UIRES IC OC~PILE ITSELF (FASCALI 
JA~LS) oq ~ ~CRUS CF ~E~ChY A~C ~eG StC. l~E TRA~SLATIO~ At-C 
EX~CUTION TI~r CF PASCAL AhC FCRlRAh ~ERE CC~PAREC: l~E ~~CLE 
T~~~9LAIION PRCCESS IS AeCLT 1~E FACTCR l,i:'tj T~•T CF EClJIV>LEhl 
fC~lRAh ~~UGRA~5 Ch T~E FUF•ll1 ~~E~EAS T~E EXEC~llCh SPEEC I~ 
~6CUT THE FACTOR ~,65. 

ALL FFPTC~ES CF THE USED PASCAL LA~GLAGE (CLASS ~~C ~LF~ 

VARU'lL'::;, llAU.F. HC FI!.F. CF.CLARAiIOS, ·GLCBH OITS, ••• )ARE 
1~PLE~E~Tl0 .EXC~Pl fOH PARA~ETRIC PRCCEDLRES. THE 'flCAl~hG fClhl 
PRCC~SS~R lS LSEC FOR ~E~l •RilH~ETJC A~C FCR TEXl-~Af\CLl~G 
PL.FA 'I rl•t:), !Ht l/0 CC/\CEPT I~CLLCES CQf,CURRE/\CY ·~C EXFLlZI1 
CUTPUT CU~T~CL (GRAPHIC CUTPLT PCSSIELE TCC). 

H!f. PASCPL•lt l;SEW'S GLHE FfiCVICES HFCR~nICI\ 1/\ECES~AF<~ 
10 INSTAL.L T~E FASCAL•l! SYSTE~ •hD TC T~Ah5LATE AhD EXECLlE 
PASCAL PRUGRA~~ Ch TH~ PCP•l\/45. 

+ 



lrlE r•SCLL·CCrPILER C.A" ~E ~CVf:C lC ~hCTrER CGH~LTER 
~ pr ,\ I {'-' i T n: ~~cl. t\ 1 c F r. F F- CRT : 11- E J Af\:L s l RA" s I.. ii l c" ' \>. r IC r u N l y E R s I TA. T H AM B u R G 
l ll 1H: ,s LA T f. S H E I' A Cl/( "- f. J. h CF. P 0 r, H: 'T J H L S C C C E I to. TC 1 f' E A SS E t' B LY 
1 c L' t. F c ·~ r ti r. 1 ,. Hi; u '"' Act- 1 "t , r. ~ s r c eE RE 11R111 t:" , l , E • ~HI r E 11 
!' E'.( r ! f !"H: 1-U. S F c i; 11- F; ~- E ~ ~ Ac Ht" E t' A S 1 C e E CE FI I\ E C • THE I\ EC ES S ~ fi '\' 
r.ccl.!Mf.t\j ,\TIOt' 15 HAILAtllf: FRC~ l~EE73l, 

THE F~SCtL•CCl"FILt~ (kRillEI\ Ih FASC~l .Al\C J~hl.S), TrE 
5T.\G[i:! 1~,.C<lOGF.!\F.H/>°fCfi (CCS '"r. RSX•11 ~ERS!Cll) tl'.El74l AhC 'Tl-E 
p ~ :l C,; 1 •• J ~ 1: :i L fi 'S GU Ll '.: ( 1-- f: !7 5 l C 2 il F ii GE S) ii S V. ELI. ~ S 1 HE 11 r CLE 
P~$(.\l.•11 JYSHI' Aili: A'OlL.AeLE, 

~ .. _ .. __ .......... 

FE't75 

1;1,1.LfH.,s,s •• PCCl.E,F.C,. \\.Al1E,~.I". 
T1•1: f"(i' .cu: PiiCCiR~t'1 1 Il\G s·r~TEt': JH.l.5 
~~\V~RSlf~ Cf CCLOR.A~C, ~CL.LCER, 1qi3 
~CFThAPt rRiCllCE A~C EXFERJE~CE 

i't: Hi::;: r :; i: 11. l. 
~ASCAL.,\1 U~ER'S GLJCE 
l~!dVL:l\Sll/lf.1 KAf<UiRLrE t'H.,75 

f1r1~,i;lc1- , P • 1-< • 

ST AGtc f c~ Tr E pi:;p. .. 11 ·C.~CL;S 1 q?-4 

PASCAL CCl'PIU'.R 
AH~Af\,U. I SCHILt,R, ·C~TE~23111/72 
FACHGRUPPE CC~PU1ER~lSSEh5C~~FTBf\ 
cine. TECrt\lSC~E HOCrSCH~LE 
CH~BC~6.ZLERICH. 

REVISICll TO PRCDLCE JAhU1 
urrnv e. 1.EFJF.R 
l't;tlJ(;~Sl'l'I Cf COl.DH/IOC 

~EvISEO eY LLClt~ FEI~RE!Stf\ 
1 · ~n v r. fi s r t y G F ii ,4 f; L s FL H E 

1-.f.IH,v;.I". 
lMPLi:t't1'T lhG SCf1hAfii: FO~ rvct-- .. t-.U~ER!C APPLICpiIOf\5 
re~rrcE-~flLL lh •• E~GLE~CCO CLIFFS, ,~,J. (1q73) 

r . Jnnttut far lnform.tfk 
2 Hamburt ll, Scblllten:tn6e 66~7J 

Dear Mr. Richmond, 

INSTITUT FOR 

INFORMATIK 

Prof. Dr. H.-H. Nagel 

Datam 
July 1st, 1975 

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. 

c::I You are on a distribution chain for three DECtapes and schedul~ 
· ed to receive them from 

c:J Please check here if you are interested to obtain our PASCAL 
compiler. 

-, Shipment requires (please check) 

CJ 1 Dectape for the PASCAL-compiler generating directly executable 1 ·" 
sharable object code 

t::l 2. Dectapes for the PASHEL-compiler generating LINK-10 compatible 
relocatable object code, the PASCAL source level de­
bqgging 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). 

q 1 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 vou are located in continental US 
or Canada sine>! I intend to rerer your name -co someone in your 
vicinity who has received these versions. 

c:r Would you see a possibility to provide a copy of these files to 
someone else if asked to do so? 

It you are interested, please return this .ques~~onaire to 
\~.-H. Nagel, Institut fUr Informatik 
· SchlUte~stra~e 70~ D-2000 Hamburg 13 

Yours sincerely 

'6 
./1-r /!.. L~ e_e 

\~ 

~, 

·! 

1~ 



The I'ASCAL ir.1ple1~c.ntation for the· DECSyatem-10 hao been considerably 
it:lproved and enlarr.cd. It now supports all phases in tho. generation, 
debucsine and maintenance or PASCAL programs. 

l. The editinr: phase by the formatting features or CROSS. 
2. The"cor.:aIIation phase by orrerinG: 

2.1 a co;;;;iiier'- nar.:ed PASREL e;enerating relocatable object code 
compatible with LIJlK-10. Output rrom this compiler will 
autor.:atically direct the loader to search the FORTRAN-library 
rcr standard functions Siii, COS etc, if necessary. External 
procedure:; (e,g. wri~ten in MACR0-10 or separately compiled 
PASCAL procedures) can be linked on. A source level debug 
option is available (see p. IV). 

2.2 a rr.ore conpact, raster compiler named PASCAL generating 
directly executable, sharable object code. Use or this com• 
piler is recommended, ir 

no external procedures 
no debui; option 
no standard functions rrom the FORTRAN library 

are required, 
), The debucr.inF-.Phase: breakpoints can be set at runtime based on 

source prorrarn line numbers. After a pror,ram stop3 at such a break• 
point, variable locations can be inspected and modiried using the 
source pro;;ran identifiers (see p. IV) .. 

-· The rr.ainte~ar.ce phase: the pro[.ram CROSS generates 
- an incentatcd source program listing with extension +CRI. 
- markers in the left margin for each start and termination or 

nested statements 
a crossrererence list or all source program identifiers 
a su:"tcy of the :;ta~ic procedure nesting 
for each procetlure a list or which procedures it activates and 
by which proc'edures it is activated 

- an indentated source program file with extension .NEW 
The followir.h section sur..r.:arizes new features available in both 
co11:pilers (see the PASCAL.l!LP file distributed with PASHEL for 
rurther inror~ation)1 J 
5.1 READL:I {('file identifier>) skips over the rest or the current 

line until the next end-of-line is detected. It accepts further 
arguments. . ' . · . 

5.2 PAGE {C<rilo identifier>)} appends a <carriage return><form feed> 
to the FILE OF CHAR denoted by <file identifier>. Ir none is · 
~iven OU1P~T is assumed. <formfeed> advances to the beginning · 
or the next page. 

5,3 The procedures PACK and UHPACK have been implementad with an 
optional fourth ari;ument, These procedures are much 
r.ore effective in packing or unpacking larger arrays than a FOR-. 
loop using indexed access to components of such an array. 

5,4 The sequences ("' and -*) are recognized as opening and closing 
cor..'llent brac:Cets in addition to % and\ • · 

5,5 CROSS and both compilers accept the general file specificati~n 
allowed by the TOPS-10 monitor·. 

5,6 A constant subrani;e may be given in sets 1 l e.g; 
('A' •• 'C'] instead of ['A', 1B1 , •c•J. 

5,7 An OTHERS branch may be specified in CASE-statements,· 

5,8 Compiler options (see also 5.14): 
5,8.l %$C+\ i;enerates instructions for runtime checks 

at lll'ray indices and asoii;nment to scalar 
and subrange variables. 

%$C•' auppres•e• code generation ror rwitimo checks'. 
1>erault1 C+ 

7 

%$L+\ 

II 

appends the symbolic version of the object 
code Generated to the source program listing 
ror each procedure and adds the starting ad­
dress or the object code for each source pro-
·e;ram line · 

, %*L-\ no symbolic object code listing 
· Default: L- . 

Since runtime errors still give only the object code address be­
sides the message identifyini; the error, compile the proi;ram 
with the corr.piler option L+ in addition to C+ in order to learn 
rrom this listing, to which source pro~,ram line the error ad­
dress belonF,s. 

5.9 The rollo1iing 
rune ti on 
'I'lf.,i,; 
RUNTIME 

standard functions are· availabi~ to both corr.pilers 
of result type yield~ 
Itl'l'.t:GJ::fl time in millisecond• 
INTEGER CPU-time in milli-

seconds 
5.10 For initialisation of ~lobal variables at compile time use 

INITPROCEDUllE. 
5,11 The LOOP statement is available. 
5.12 The standard procedures RESET/REWRITE can be used with up to 

four optional arguments allowing rull file specifications at 
• ·runtime 
5.1~ Pascal programs to be compiled by PASREL may use the .follow• 

ing additional standard functions (all functions and argument• 
are or type REAL) •from the FORLIB on t"tfe ·logical device SYS: 

SIN COS . ARCTAN EXP SQRT RAllDOH 
BIND COSD TANH LN 
JIRCSIN ARCCOS LOG 
SIHH COSH 

function 
DA'l'J:: 

or result tyoe . ~ielding 
PACKED ARRAY(l .. 9J OF· CllAR!JD-i·i;·;;1-Y¥ t 

with D=day, 
M=month, Y=year 

5,llj Following the head or a procedure/runotion declaration by 
EXTERN <lane;uage symbol>; 

will direct the compiler to provide for linkage to an external 
procedure/function. 

<language symbol>:: =empty J FORTRAN I ALGOL I COBOL. 
·The language symbol determines the conventions for parameter 
passing to an external procedure/runction. Ir none is provided, 
PASCAL is assumed, Ir any or the three nonempty lanr;uai;e sym­
bols is indicated, the loader is directed to search the cor­
responding library on logical device SYS, 
ir a group or PASCAL' procedures without a ~~in pro&ram has to be 
compiled separately, use %Sl1-\ at the beginning or the correspond­
ing PASCAL source file. In this case the outermost procedure/func­
tion names will automatically be declared as ENTRY by the com-

· piler. Include their .REL files when loading! 

5.15 BllEAK f(<file identirier~lf forces the current buffer cont~nta 
· to be output to the file specified by .Cfile identirier>. Ir none 

is specified, TTY is assumed. This feature is useful, too, ror 
i.nterco1!1puter-communication at the PASCAL level, 

" 



III 

To use the crossreference listing progr~m 
• RlJ:l CROSS 
FILl::: <filename > 

'l'o use PASCAL: 
, RU:I PASCAL 
11- <filename> 
{110} ERROR DETECTED 

"EXIT 
• RUN <l"ilename> ~ 

To use PASREL: 
, RUll PASREL 

1t- <filename> 
f 110] ERROR DETECTtiD 
HIGHSEG : H K 

LOWSEG N K 

RUNTIME 
EXIT . 

T 

.LOAD <f'ilename>­
LDlK: LOAD::UlO 
EXIT 
.SAVE <filename> W 

JOB SAVEI1 
• RUN <filena:ne.> 

after FILE: .. is typed by CROSS give 
source filename in the format: 
DEVICE: FILNAM. EXT [ project if , progi' .otJ 
eve,rything except FILNllM may be o!\'itted. 

source .filename specification (see bROSS) 
If an error has been detected, object 
code is not available for execution! 

Tte core requirement indicated by t~· 
must be estimated from the length of 
LOW and SUR file plus space for stack 
and heap. Since error mes.sages will 
appear if core space is insufficient; 
trial is often the quickest approach. 

s~urce file specification (see CROSS) 
'(see PASCAL) 
N indicates size of high segment. (code) 
in Kwords 
H indicates size of low segment (data) · 
in Kwords. 
T indicates CPU-time used for co~pilation 

loading the program 

The total core requirement 'w must be . 
given. W :!:' M + N + ~ Kwords 
If no debug option has been specified in· 
the source program, the save-file can be· 
made sharable by using the monitor com­
manli SSA VE <tile name> W. 

execute the program 

Instructions to generate' •. new compiler version can be to~nd 
at the beginning of each PASCAL-compiler aourc~ version~ 

.Note: 
Not yet implemented: 

formal procedurG/tunction arguments 
branch out'or a procedure/function (label declaration i~·not 

•' yet required) 

9 

-------------~ 

IV 

6, DEBUG option 
6.1 lndicate debug option in (part of the) Gource pror,ram text~ 

%4D+\, Ir no dcbuGc;inr, is required in later partG, rol-
low the section to be debum:;ed by ::to-\ since this will 
save core and runtime in those sections not to be debur,r,ed. 

6.2 Use PASfiEL e~c. (see above) to r,enerate an executable SAV 
file, c;ivini:; W ~M + N + 8 to allow workinr; Gpace for the 
debug code. • 

6.3 Get the listing of the compiled program in order to know 
exactly where to set breakpoints by 

PRINT <filename>. LST 
6,4 .RUN <filename> begin execution of this pror,ram 

~ answer with <carriage return> 
$ STOP AT MAIN BEGIN 
~ 

6.5 $ STOP <LINE> 

6.6. $ STOP NOT (LINE~ 
6.7 $ STOP LIST · 

6. 8 $ <VARIABLE'> • 

enter breakpoints using the follow~ 
ing commands 
set a stop at the begin or the source 
line indicated by line nur.;ber <'LillE> 

· <LilvE'> : : = <'LillEllUi·:aER> I 
< LINEl:UViBER> /<PAGE:<Ul-IBER> 

< LINEl.JUo'oBER>: : = < w;srm:ED IiJTEGER'> 
< P/\GEl·iUo-iDEH>:: = <UllSIGllED IJJT<:;GEH> 
If no pai:;enumber is given, 1 is as­
sumed. 
delete breakooint at line <'LnJEl> 
list all current breakpoints o-n the 
terminal 

6.9 ~ <VARIABLE>:•<VARIABLE 

give the current contents of the lo­
cation indicated by the source iden­
tifier (possibly expanded by quali­
fiers); the scope rules applyin~ to 
the source state~ent corresponCi~g 
to the current breakpoint uniquely 
determine the variable lcication fro~ 
the"identifier given. All qualifiers 
le5al in Pascal may be used (i.e. 
pointers, record fields, array com­
ponents) 

OR coi.;sTAJ:T> 
The variable or constant value on 

6.10 /; TRACE 

6.11 

·'' 6.i2 
~.1} 

~ END 

~ STOP AT ;<:LINE> 
asynchronous stop 

tc1C 
.DDT 

.. 

* STOP BETWEEN ~Lih'E1) 

· · the rieht hand is assit;ned as cUrrent 
· value to the variable indicated in 

the le rt side 
Backtrace of procedure nesting from 
Breakpoint to h.ain; exposes activat­
in£ procedures with linenur.;ber/ 
pagenur..ber of activation points . 
leave debug mode and continue execu-. 
tion. If any breakpoint is reached, 
the message· 
appears on the terminal 
If the program has b cen co:;;piled ' 
with the debug option, it's execution 
can be interrupted by two successive 
control C: . 

. ·•typinr; DuT will then transfer con­
trol to the debUGGing mod~ 

AND <LINE2> will appear on the 
terrninal to indicate where the pro­

. ·gram has been interrupted. Use of 
com.'llands desci•ibed in 6. 5 through 

~ 6,11 is how possible. 

IO 

;~ 
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INSTITUT NATIONAL POLYTECHNIQUE 

Olli: LO.RRAINE 

OEPARTEMENT INFORMATIQUE 

Monsieur Alain TISSERANT 

Ecole des Mines 
Departement Informatique 
Pare de Saurupt 

Nancy, le 4 Juillet 1975 

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

THE UNIVERSITY OF MANITC?BA 

54042 NANCY CEDEX 3645 Marine Street DEPARTMENT OF COMPUTER SCIENCE 
WINNIPEG, CANADA R3T 2N2 

France 

µear Sir, 

BOULDER, Colorado 80302 

U.S.A. 

_ A Pascal compiler for Telemecanique Tl600 and Solar 
minicomputers is under development; a first version will be 
available in September 1976. These computers have a 16 bits 
words size, and no virtual memory facility. Our compiler will 
run with 24K words. · 

We are implement~ng a segmentation mechanism, reflec­
ting bot~ Pascal programs structure and the Solar computer archi­
tecture. At each procedure call, a new "segment" will be created 
for code and local data. A specialised monitor manages core memo­
ry, and swap 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 mechanisms are fully transparent to the user. 
By careful use of the particularities of special .instructions and 
the architecture of the computer, we hope to get a high speed, easy 
to use Pascal system. 

Sincerely, 

A. TISSERANT 

WBF/CHcL 

George H. Richmond, 
Computing Center, 
University of Colorado, 
3645 Marine Street, 
BOULDER, 
Colorado 80302, 
U.S.A. 

Dear Mr. Richmond, 

15th July, 1975. 

The enclosed is being sent to all the people who have written to 
us requesting information about our PASCAL implementation. 

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

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

I am very interested in descriptions of other PASCAL Compilers and 
interpreters for IBH machines. If you have any information on core requirements, 
compile speeds and whether or not the full language is supported, for the 
Grenoble, Stanford or Cambridge projects, I would appreciate hearing from 

you. 

Yours sincerely, 

W. Bruce Foulkes 

(Enc.) I 2. 



THE UNIVERSITY OF MANITOBA 

DEPARTMENT OF COMPUTER SCIENCE WINNIPEQ, CANADA R3T 2N2 

WBF/CMcL July, 1975. 

Dear Sir or Madam, 

We are announcing the availability of a PASCAL compiler for IBM 360/370 
computers, developed by the Depart~ent of Computer Science at the University 
of lfanitoba. The compiler was written by Mr, IT. Bruce Foulkes under the 
supervision of Professor Jaraes M. Wells. 

The compiler is one-pass and uses a top-d,own parsing s,trategy. 
A generated asseMbler parser is produced by the translator writing system 
SYNTICS. All semantic routines are written in PL360, ~hile system interfaces 
are written in assembler. 

The compiler is not a re-write 1 modification, or bootstrap of any 
previous PASCAL compiler. The compiler uses some routines provided by the 
SYllTICS system and borrows some ideas and code from the ALGOLW compiler for 
code generation, built-in f~nctions, ,and I/O. 

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

Compile speed for test prograras has been in the range 125-200 lines per 
second on an Itlf 370/158. This excludes the set-up tine of S1Jproxinataly 
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 
assigill?lents, values returned by PRED and SUCC, etc., can be turned on or off 
at will. Run-time in~errupts are trapped with a SPIE macro, There are about 
40 run-tiI:ie error diagnostics in total, Each error diagnostic consists of 
an error message, location in the curren~ segment, the invalid value if 
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appropriate, and a traceback of all segments invoked. 

Linkage, although not completely standard between :PASCAL 
appears to be standard Ifill to any external segments 1 allowing 
routines written in other languages. 

segments, 
linkage to 

The compiler supports a subset· of the language described in the 
Revised Report. The main omissions are the following: · 

- only the standard input and output files SYSilT and SYSl'R.IlIT 
are supported. All I/0 is done through the use of READ, 
READLH, \TRITE, iffiITELN, EOLN, and EOF. The I/ O is not 
exactly standard; in particular, formatting is also allowed 
on input • 

. - the program header is not used. SYSIU and SYSl'RINT must 
always be provided. 

- packed arrays and recorUs are net supported. 

only the simple forms of procedures IIBW and DISPOSE are 
allowed. Tag field values may not be specified. i:To garbage 
collection is done. 

global labels are not implemented. 

• euhranges 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· I?ITEGER, IlITEGER, 
REAL, LOUG REAL, BOOLE.!\;.~, CHAR and STRING. 

Built-in functions include: Ans, SQ~T, EXP; LN, LOG, SIN, cos, 
ARCTAN, SQR, . SUCC, PRED, ODD, ROUIID, TRUUC, ORD; CHR, CARD and 
CPUTIHE. 

The compiler checks for overflows on all tables and produces terninal 
error me;;~ages. The main table sizes may be modified using par.aneters 
on the EXEC card: ·The source for an initialization routine will be provided 
which sets th; size limits for all compile-ti.~e tables, and also sets defaults 
for compiler ... lags (such as whether run-time checking code should be produced) 
This should allow the COMpiler to be tailored to suit the needs of anv • 
installation. The remainder of the source will not: be released at this time, 

There are two main limitations iluposed by the coopiler. The maxioum 
nest allowed for procedure and·function declarations is 5, and all program 
segments are restricted to 4K bytes of code. 

The compiler has not undergone large-scale production testing; for 
th~s reason, no guarantees are made as to its reliability. Considering the 
intere.st uhich has been shown in the compiler, we feel that we cannot justif· 
delayin6 its release any 19nger. Y 

••• /3 
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The PASCAL compiler may be acquired by sending the PASCAL Order Form 
and the signed DISTRIBUTIO}T AGRr:El.IE~lT together with $50 (payable to the 
Department of Computer Science, University of Hanitoba), to the PASCAL 
Distribution Nana~er • 

The tape will contain the object nodules necessary to generate the 
compiler along vith sample JCL, test programs and a·user's guide •. 

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

Ue hope that few problems will be encountered. 

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

PASCAL Distribution Manager 
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n : .... ,'..' ·. I UNIVERSITY OF MINNESOTA 
\:..-:-; .! :! LI ! lWIN CITIES 

I 
July 16, i975 

To the.Editor, Pascal Newsletter: 

. University Computer Center 
! 227 Experimental Engineering Building I Minnea~lis, Minnesota 55455 

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. 
In communications with various other sites: Alfred Towell at Indiana 
University, Dave Tarabar at University of Massachu'setts, and George 
Richmond at Colorado University, there seems to be a desire to form 
such an association. Perha_ps 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 oµ 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 modified 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 seems 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 
in Pascal Newsletter No. 3, we would like to reply that we also deplore 
"dialect_s" of PASCAL. However, 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. 

:Ii See the very interesting article: "An Assessment of the 
Programming Language PASCAL" by Niklaus Wirth in the 
June, 1975 issue of SIGPLAN Notices, Proceedings: 
International Conference on Reliable Software. 

lb 
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If what is meant is trying to resolve a standard for extensions to the 
language (such as a value-initial.i:zation facility) then that is another 
question. Perhaps this should be investigated. 

To have PASCAL succeed at a given installation, (with the goal of be~ng 
used as much or more than FORTRAN) may require the local maintainer~ 
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 2l!£! 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. 
Examples are utility routines, libraries, program preparation equipment 
with the proper character sets, etc~ 

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

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

AM./ JS/ks 

\7 

D/f(U DATALOGISK INST/TUT K88E.NHAVNS UNJVE.RSITET 

S/GURDSGADE 41, DK-2200 K&!J8E.NHAVN, DANMARK, TLF. (01) TA 9466 

Mr. George H. Richmond 
University of Colorado· 
3645 Marine Street 
Boulder, Colorado 80302 
U.S.A. 

Dear Mr. Richmond. 

July 25, 1975 
JSl'lf/HG · 

Having received your list of PASCAL implementations 
I will ask you to correct the infonnation of our compiler 
thus: 

encl. 

Implementation Route PASCAL-P1 Bootstrap 
Implementation Status: Complete, Available for 

distribution. 

Sincerely 

.\· ~~_,,-..&l.- \..'~-~ 
J, Steensgaard-Madsen 

I 'ii 
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PRELIMINARY DESCRIPTION OF A 
~ASCAL COMPILER FOR UNIVAC 1100.· 

·J. Steensgaard-Madsen 
Datalogisk Institut 
Sigurdsgade 41 
DX-2200 Copenhag~ 
DENMARK· 

Introduction. 

The following text describes in short a PASCAL compiler 
for UNIVAC 1100 machines operating with EXEC 8. The system 
is developed from a PASCAL P compiler obtained from·prof­
fessor Niklaus Wirth. The work has been done at Datalogiak 
Ins ti tut, University o:f Copenhagen by three students·· · 

Arne Xjair 
Jan H0jlund Nielsen 
Henrik Snog 

and a teacher 

Jergen Steensgaard-Madaen 

The present ( preliminary ) description is not complete 
in every detail, but tries to convey all relevant infor­
mation to the vast majority of users. It ahoUld be used 

together with the book 

"PASCAL User Manual and Report 
by.Kathleen Jensen and Niklaus Wirth 

Springer Verlag 1974 
( Lec~e Notes in Comput~r Science no. 18 ). 

l 'T 

Representation of PASCAL programs. 

The representation of PASCAL programs for UNIVAC 1100 
is based on the standard representation using ASCII · 
character set. This is converted. to FIELDATA usin~ the 
rules fixed by UNIVAC, except for opening and closing 
brace, { and } , which are not used. This means that 
tis converted to~ 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 par~et;ra. 
Fields of packed structures cannot be substituted for· 
E!. parameters. 

Sets must be over base types containing at most 72 values 
( in case of INTEGER it must be a subrange contained in 
0 • • 71 ) • 
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Additional standard identifiers. 

ALFALENG = 12; 
ALFA = PACKED ARRAY [ 1 

HALFA ;,. PACKED ARRAY [ 1 •• 

p:x:ocedure HALT; 
(* terminate execution *) 

procedure MARK ( Y!!:E. I.: INTEGER ); 

ALFALENG ] OF QHAR; 
6 ] OF CHAR; 

(* returns ~ith I information to be used in recollecting 
s~orage_allocate~ by subsequent calls of NEW*) 

procedure RELEASE (.I: INTEGER); 
(* releases storage allocated by calls of NEW since 

the call of MARK that must have set I *) 

procedure WRITE.PAGE; 
. (* advances the printer so that next line is printed 

as fist line on a:·-n.ew page *') 

procedure CLOSE ( Y!!:E. F any file· ) ; · 
(* this is a file operation, which must be exec~t~d 

as the finai operation on external files *) · 

Input / Output. 

The procedures read and readln take as parameters variables 
of type CHAR, INTEGER, REAL, HALFA.and ALFA. Except in case 
of CHAR, where just one character is read, leading blanks 
are skipped and ~he following characters are analysed. In 

····case· of ALFA .( HALFA ) at most 12· ( 6 ) nonblank characters 
are r'ead and stored left justified and blankfilled. With 
multiple. parameters an error exit caused by an end of file 

. . . . 
condition will only occur if EOF is TRUE prior to the call. 

C! I 

Parameter specifications. 

A name may be associated with a specification of formal 
parameters. This is done in the parameter definition part 
placed after the variable declaration part. The syntax is 

<parameter definition part> ::= 

param <parameter declaration> ; 
{<parameter declaration> ;) 

<parameter declaration> ::=(parameter identifier>= 
(<formal section>{; <formal section>} ) 

The parameter names may then be used in the declaration 
of procedures and functions 

(procedure heading> ::= 
procedure (identi~ier> ; ·I 
procedure <identifier> ( <specification> ); 

(function heading> : :·= 

function <identifier> 
function <identifier> 

<result type> ;J 
<speciffoation> ): <result type>; 

<specification> ::= 
param <parameter identifier> I 
<formal section>{; <formal se?tion>l 

<formal section> : : = <formal parameter· s.ection> I 
· procedure <iden:t;ifier> (-<parameter~ identifier> ) 

function (identifier> ( <parameter identifier> ) 
<result type> 

. . 
This syntax allowes the complete specification of· formal 
procedures and functioniwhich is required in PASCAL for 
UNIVAC 1100. 

II,. 
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Loop statement. 

For historical reasons the loop statement is includ~d in 

PASCA~ for UNIVAC 1100. 

<loop statement> ::= 
l'oop ~ <stateme~t> ; } 
~if. <expression> t; <statement>} 

~ 

The program scheme 

looJ!. P1 ; · ~ if. B1 ; P2 ~ 

is equivalent to 

P1; w:O.ile !!,21 B1 ~ begin l'2; 1'1 ~; 

Case statement. 

In the case statement case labels may be specified by 
subranges in usual notation. 'The final ~ in a case 
statement may be replaced by otherwise <statement> meaning 
that the statement following otherwise will be executed if 
none of the labelled statements is selected for execution. 
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TECHNISCHE HOGESCHOOL TWENTE 
ONDERAFDELING DER TOEGEPASTE WISKUNDE 

Mr. G.H. Richmond 

University of Colorado 

Boulder Colorado 80302 

Computer Center 

ONDERWERP: KENMERK: TW75/INF/302 ENSCHED~ 11 augustus 1975 

Dear Mr. Richmond, 

Regard~ng the status of the PASCAL-implementation for the PDPll series. 

Date: 8 august J975 

Implementation Route: PJ._SCAL-Pl, Cross __ Cp111piler described in PASCAL 

to be run on PASCAL system for DEC-10 •. 

Target Machine PDP11 series, no .O.S. requirements (all models). 

Implementation St.atus:.Testphase neari~g completion. Available for 

Distribution by Dec, 1975. 

Res.trictions 

Extensions 

except for standardfiles INPUT & OUPUT,fil~s 

,are not implemented. Jump out of procedure 

not implemented. 

formal/procedure/function specification required, 

·Array-parameters with unspecified bounds are 

allowed. Functions may deliver results of any 

type. 

Yours sincerel;ii...., ~ . c... . ~· 
Drs. C. Bron, 

ENSCHEDE· DRIENERLO • POSTBUS 217 -TELEFOON: 06420. 99111 • TELEX 44200 

24-
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BASSER DEPARTMENT OF COMPUTER SCIENCE 
School of Physics (Building A28), 
University of Sydney, N.S.W. 2006 

Mr. G.H. Richmond, 
University of Colorado, 
Computing Centre, 
361+5 Marine St., 
Boulder, Colorado, 
U.S.A. 80302 

Dear Mr. Richmond, 

15th August, 1975 

Ln response to your circular of June 5, 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 or documentation for the Bl726 1 s 
operating system. 

Since the Bl726 i.s..llser-microprograrnrnable and bit­
addressable, the implementation strategy is basically that 
of microcoding the Pascal-P interpreter. {In fact, all 
languages on the Bl726 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, 31+, B, 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 ?acked 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 F~rtran, 
Cobol, RPG), with the exception of the Basic compiler. 
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University of Florida 
Gainesville, 32611 

lntercol I ege Department of 
-COMPUTER AND INFORMATION SCIENCES 
512 Weil Hall 
904-392-2371 August 18, 1975 

Degre• Programs in the College• of 

ARTS AND SCI ENC.ES, 
BUSINESS ADMINISTRATION 

and ENGINEERING 

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

Dear Mr. Richnond: 

. As I mentioned in our telephone conversation last week, I have successfully 
transported the PASCAL 1P' compiler to the TI 980A, a 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/instruction) 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 
36K 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 iI).to one file 
on the TI disk. 

Pertinent configuration parameters are: 

INTSIZE = 1 
REALSIZE = 2 
CHARSIZH = 1 
BOOLSIZH = 1 

SETSIZH = 4 
PTRSIZH = 1 
STRGLGTH = 6 
INTBITS = 15 

Sincerely yours, 

6~/d~-
Gilbert J. Hansen 
Assistant Professor 

',. 
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The University of Tasmania 
Postal Address: Box 252C, G.P.O., Hobart, Tasmania, Australia 7001 

Telephone: 23 0561. Cables 'Tasuni' Telex: 58150 UNTAS 

Mr. Richmond. 18th August, 1975. 

IN REPLY PLEASE QUOTE: 

FILE NO ............ ., ............ _ .. _ 

IF TELEPHONING OR CALLING 

ASK FOR ................................... _ 

lnforllllltion Science Department, 

18th August, 1975. 

Useful Information for other implementors: ·A few sheets showing the (static) 
frequency of occurrence of each of the SC-machine instructions is 
available on request, al so doublet frequencies. This shows which 
instructions may be ignored or simpl ifi.ed in interpreting .o·r macro­
expanding the code, and where most of the space goes ( and very 
likely the time too ) . Since this route was discarded as unnecessarily 
difficult, no dynamic execution frequencies are available. 

Mr. G.H. Richmond, 
Computing Center, 
University of Colorado, 
BOULDER, COLORADO. 

Also note that sets of 48 bits are sufficient to bootstrap up the 
Pascal-P compiler itself (the largest set has 48 elements). The 
statement in the documentation relating to 59 bit sets is simply a CDC 
hangover which has not been checked. This has significance to 48-bit 
machines (as 86700). 

Dear Mr. Richmond, Likely completion date: November/December 1975. 

In response 'to your letter relating to communication between Pascal 
implementors, I can only heartily agree. therefore give you the fol lowing points 
relating to our work on Pascal-P2. 

Status: incomplete (1975 August) 

Purpose of implementation: investigation of portability; use of Pascal in 
'•· teaching. 

Route: Piggybacking via PASCAL-1 on Cyber 72 to produce Burroughs 86700 'assembly 
code', thence 'assembly code' to be processed for route: This two-step 
process separates the easy part (generating 86700 code) from the hard part 
(getting the 86700 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 Im lementation difficulties:. Doing sensible things on a highly structured 
computer without a linear·von-Neumann memory) with multiple-word objects, 
particularly al located in the heap. It seems a great pity to hav'e to forego 
the many advantages of the 86700 architecture because of some of Pascal's 
features, and yet 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? 

Yours sincerely, 

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



UN1VEHSITY 01" CALIFORNIA, SAN DIEGO-

DEPARnlENT OF APPLIHD PHYSICS ANO INFORMATION SCIENCE 

COMPUTER SCIENCE DIVISION 1 C-014 . 

The short-term objective for the B6700 compile-assemble system is to provide 
a back-up means for students to use for PASCAL homework problems 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 the time period of the academic year about to start, wa will 
almost certainly have someone complete the job of making a PASCAL compiler that 
cyn ~enerate B6700 code directly. Yet to be resolved is the question of whether we 
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. 

LAJOLLA, CALIFORNIA 92093 

August 22, 1975 

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

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 GETS\~! 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 runs 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 ALGQL intrinsic. 

Tasmania 7001 

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 
also 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 

Dear Professor Sale: 
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 
product for users is a secondary objective of our p.roject. Our primary aim is to 
create an interactive student debugging environment on the PDP-11, with virtually 
all of the software written in--P-AS-CAL. 

The overall objectives of the project are described in th~ enclosed project 
prospectus. Students will interact with PASCAL on the small machines in a manner 
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 
so 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 PDPll 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 generating 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 
compiler within a week or so. This compile-assemble system manages its memory in 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 
processing. 

?.? 

Sincerely, 

Kenneth L. Bowles 
Professor (Computer 

Science) 
". 
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The·.·University of Ta~mania· 
PoUal AddtH•: 8oll 252C, G.P.o:, Hobart. Tnmaini• 7001 

Te6ephone: 23 056t. c.btn 'Taunt' Teluu 511150 

Fill fllO. 

ASl(fOfl • 

Mr. Richmond, 
Computing Centre, 
University of Colorado, 
3645 Marine St., 
BOULDER, COLO. 

Dear Mr. Richmond, 

Information Science Dept. 

9tb September, 1975. 

Pascal-P Documentation 

I have received, in response to some of my 
correspondence, a copy of some error notes on Pascal-P 
detected by the University of Karlsruhe. The documentation 
Is In German, and I have attempted to translate the sense 
of the notes with the results attached. I hope that this may 
be of use to other Pascal-P implementors. I have asked the 
originators to see if my translation accords with what they 
thought they said In case I have missed some idiomatic nuance 
(technical German terms are quite as·myst'ifying as English 
ones until decoded; witness "bugs 11 ) and I shall let you 
know if there are any alterations or additions. 

Yours sincerely, 

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

LIST Of PASCAL 'DEFECTS 

The following errors and defects were fpund during the implementation of the 
·PASCAL system. 

1. Defects In the compiler·which adversely affect the bootstrapping to different· 
com uters. 

(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 1+ 1 and 1 ; 1 enclose all 
operators In the declarations of 

SSY,SOP: array['+; .. ';'] 

- The test which determines whether a character Is alphanumeric Is 
formulated as 

ORD(CH) >• ORD('A') AND ORD(CH) <• ORD('9 1 ) 

(b) The compiler accumulates errors only during the translation of a line of 
source text. At the end of the translation the compiler cannot determine 
automatically whether the gener~ted code is correct, or whether the PASCAL 
program was in error or not. 

(c) The constant CHARSIZE, which l~ used to paf"tlm&terlze the complier for 
various computers, is employed with the meaning "Storage uni ts per 
character" and not "characters per storage unit". While this is clearly set 
out In the documentation It is unexpected. 

2 •. Deliberate restrictions Imposed by the compiler. 

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

(b) String constants are limited to a maximum of 16 characters. 

), Errors In the compiler. 

(a) When translating a PASCAL program which does not have the terminating symbol. 
END. the compiler hangs in an infinite loop. The e_rror is ln proced4re 
·NEXTCH. 1 t has the structure: 

PROCEDURE NEXTCH; 

BEGIN 

t:NP; 

IF" EOL tHEN BEG tN END; 

IF NOT EDF (I Nf'UT) THEN 

IJEGlll , .. "read next symbol and assrgn value t0-glo~aT'.­

EIU> El-5-E WR I TE{OUlPUT, 'EOF ENCOUtiTERED 1) 
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In this case NEXTCH is called by SKIP (via INSYHBOL) until the terminating 
symbol Is r~ad. If NEXTCH in the compiler Is not al t!!rnd, the complier 
loops endlessly. An error exit in NEXTCH would solve the problem but this 
is not permitted in PASCAL-P. (Th!! error was probably not noticed in the 
COG-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.) 

(b) When in the procedure INSYHBOL a symbol is read which does not belong to 
the recognised symbo Is, an error is s i gna 11 ed but the next symbo I is not 
read in. When SKIP initiates the consequent search to recover from the 
error, the compiler finds itself in a loop, as subsequent calls continue to 
find the undefined symbol. 

(c) The variable EOL should be Initialised to the value FALSE (not TRUE), 
since otherwise the first action of the compiler is to issue a read 
c00Yt1and, and the counting of source lines starts at twof 

4. Aesthetic defects in the compiler. 

(a) To comply with PASCAL-P, the LOOP-EXIT construction has had to be deformed 
Into a 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 fol lowing form (taken from INSYMBOL): 

REPEAT 

WHILE CH • ' 1 AND NOT EOL DO NEXTCH; 

TEST:=EOL; 

IF TEST THEN NEXTCH 

LINT IL NOT TEST; 

(b) 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 
l!rror is recognised in the syntactic and semantic analysis. The cause has 
not been found despite an i ntens i·ve search. Thereafter the layout of the 
program 1 isting, error numbers) and error text becomes unrecognisable. 

5. Properties of the compiler which affect interpretation. 

(a). 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. 

(b) Parameterising the compiler for the storcsize of sets (SETSIZE=2) does not 
result in efficient store utilisation in the interpreter. The formal 
parameters of procedures are set up with the maximum size of objects of 
type INTEGER, REAL, CHAR and SET. Similarly al I load and. store commands 
Ignore the type of the data-types and are not parameterised. As a consequence 
If the stack is not to be full of objects all of the largest size, the load 
and store inst,ructions have to inspect type-Cages In the interpretive store. 

Keeping type-tags (as implied by a. direct interpreter implementation) ls 
Incredibly wasteful of store, and isufflcient thought has been given to the 
problems of wordsize in claiming portabilHy. 
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(c) The convention of the interpreter is not followed when code Is generated 
for formatted output of strings. For example: 

WRITE(OUTPUT, 1ABC 1 :10) is·compiled to: 

LCA 'ABC' 

LDCI 

LOCI 

LAO 

10 

3 

5 
CSP WRC 

The Interpreter expects the code: 

LCA 'ABC' 

LDC! 3 

LDCI 10 

LAO 5 

CSP WRC 

NOTE: Translated from the original GERMAN supplied by the University of 
Karlsruhe (1975 August 21), with free translation. 
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1975 September 1 
A.H.J. Sale, 
Department of Information Science, 
Un i.vers ity of Tasmania, 
G.P.O. Box 252C, 
HOBART, TASMANIA. 7001 
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f\~pc.r·t;·.1 ::r.·~~ cf flr~c-~r·i c::. 1 En rd nr~Grin~ 
l'niv~:J"r.i ·i:y nf f:oln;'iHic:. 

Todc.y is our ti\'Ojecteri rr-: le<:s1:: date for P1~Sr.f\l ,1, a cor.pi1er ~1h i ch 
translatas Phsr.:r\~ [~:an:;cn 1~7{~J intrY the inte~"ncdia'i:G la1t0uurre aancs 
f Pa·i t2 19751" !he ci:•Npi lt:r h2s s~rcr.ess-Jui iy t\"unsi ated a ni!l':i~or of 
l~r'C!i"'~;:s, inclt1cii:tri itselfo f\11 traiiS1vt·ions hLlVG b00i1 cari .. icd out o~; 
the Ce:;1troi Datu (i11nn; the p·rorirams (with the exception of th<:: compi lei") 
have t.h2n bo2n 0.;:2cu·i~ed cnr·i~actly on the Gc:nerv.l Precision L3fE·;5 and/or 
-t~~8 XDS Si<:i!w. 3o f\s cF tnffttY,, \·12 hc~vE~ bGc~n un~b1e to cor:ipiete 3 
t:.:.ot5-Ci-rip o'f. the cc:~1rdlc·H" c:rto ~~t:1er· tarr;et machine because of size 
cons°i:r?~ints and ha.rchim.re fa·flures. 

f\t the r;m1::12nt> \·:2 fe21 that our ·iii1pleiri2nta~cion aids (test pr·o~ro.ms~ 
st~r; ... by-s'Cep proc~c~u\'l€S) 'for 1.lc\nus are inadequate.. Therefore our 
es-Ci;;:ate of ir.;11lei;;i.;ntation effo-rt rcmrired by thoso unf<1~riliu.r with 
t]:!:it:S is 3-0 man-F'i0il}hs. \!8 hop2 to correct this dt3fi ciency in the near 
futt;rec 

Ou:' es'::ii.'i<te of ·i:ho riuai·ity of the current object code resu1t'in('J from 
a t;";:.,nsi;:;tion nf P/\'.'Ci\l 'to ,1:mus to ass:::r~bly lnnmrnc;e shows n i:o be 
lc.:.·tr:.~(" ·i.:i1nn 11 b::st hanrl code 11 by a factoi" nf 3.. i·le are viorkinct <H1 
ir:p:'?":rr:sp!s in t,'-ie co;;irii 1 er v:hi ch \·;e exrect \'1111 rnriuce this f P.ct.or 
cons1 <iC!i·au I Yo 

fi. crood :~b~i nf ·iii-!:::ii·'t:st. hos be1?.n shown in this p;,·~;ject, and \·.'e 
t!v~~··cf[:ro fe~i th~~r. H3 shr.ui<l ad;1cr·e tn ottr· cmnounr.ect r~1easa dutel> fln 
the vth2i" ha;.1d.. in via,-1 nf 'i:h2 pr·ob1er1s stni:ed above, v:e r;1ust VJarn 
prospGctive tJserS t:hat the pr~s0nt \iers·inn rnny not hG al 1 that they 
desire, l·:e m'e wiilin·~ to c!ist-.0 ibutfi copies of th<! cClq1i1er m1d 
cL;\"i"2ntiy-C1vai1 cb ls test proCiY'cff:iS wi i:h the unr'orstandinCT that they are 
not to be re1easecl by th2 r<.:cipients 1.,•ith0!!\: a CClil.Y of this 1et'wr, h1Y 
cU:'.!il:::n-i:s or sur.r:2s·i;fons v;hich could iPprovo further l"e1eases should be 
sent d·in~ctiY to· us. Pleo.se be .~@i£ in your Sl1Clft8Stions. 

Th2 attached price list specifies the materiul avniiah1e in this 
roie::.se. Please make all checks paynble to the [)epartment of Fiectrical 
EnoineerinG. Our r:ext 1°elease is projected fm" 1 1-ebruary l\l?f.. P.nyone 
who o;"ders material no\'/ v1ill nutomatically be informad of the project's 
status at that tir.ie, If you 1·1oulcl prefor to v1ait until then to f·inct out 
what is available, ple?.se let us l:nm<1. 

- Softw<:re Engineerir.!1 fil"our 

Jensen, K., llfrth. fl. P.l\Sr.i\L User rluriual and nepm·t. 
tlotes·in Cont;1;t?.r Science;·rn (15\7,,,). · --- -.. --~------ -

lfa1 te H .tl •• · llriclncn, P.. K. r ... Pt"e 1 '!,f.li nart . nefi n1t.fon of --,1anus,, 
Tech. Hept. SFr,-7~-1, T\epl-:-0-r L ecf.i:."ff.u--1'n'iiTneerTni1, 
Un.iversity of r.olorado, 1~7!\. · 

s.s,. 

lL IDENTIFICl\TION 

c. 

."!.uthors: B.W. Raven.el, C.B. Mason 

Date: 

PA::3G.Ttl~J is a eo~:nniler "':7hich. i.:ra0slutes the hi~fh .. ·-1,:;;-:rt;l lan·~u:=igG 
PllSCl\J-' l:o t.:"'n int.eJ:~'1E·dj.~~t13 1nngn;::·~J0 Janus. This cCYrtpile:r:- '=':.Mas 0ri0-
.i.n:illy \~:r:-:tr.:t£!n i.n ·p1~ECZ:.L~ and. us·~tl to translate i.tsalf to Janu.~~ .. ... 
'.rhe original PJl.SCAi:. progr~m i.s :l.n-::luded in the Janus text as cc;:n­
ments ~ £:-:i1~ ra~ty b~. ex~::.-2L~t.ed by s~li::;'?t~ng only tho;:;~:.: line3 which hc.ve 
a p<::?rJ_oa J.n ':he :.tJ~rs-c cnclract.e:!:- posi'i::i.on.. All other lin0s shou.ld 
be ign.c:cetl durir:.•::r e;;fr.;:action, and the periods in p<.>sition l should 
be replaced by spa::;es. 

J?J.,SChl. :Ls c0firicd in the:; foJ.:Lowi.ng booJ.:, uhich is available 
from its p1.:.bli:;her (Springer-Verlag} : 

Jer:.sen, I\., Wirth, N. I'ASCA•~ User Hn.rm:.:il ancl Report. 
~Ect__:~i:.~. No_!_:-~s. in Cc-m_pu:tG:i:" §_~t212_CE-., ~.!. (197 4) . 

It is n0cessary i:o indicate tJ:~a char.ucte::- set of the hos·t: 
computer on vrhich P~~SCJlI:rJ i~:; to be irrlpl0r11Gntcd, as the CC·J~~piler 
must pi::ovi.de a r:iapping from this ch::n:c,cter s8t to :i:ts .. 01.:;:r;. "in­
ternal representations. ~·Je are pro~.7idirig- aevoral standard cb.arac­
tar sets from which one should be c;l.osen; should some other cba.r­
acter se-t be required pleeisG .send a. ... d.~tailed c0lla;:ing sequence 
furil. · 

Character sets ava.ilabl0! 

1'.SCII (fnll set, 9i:i·· or 61.i-charactcr ~:ub;:;et) 
EBCDIC 
CDC display code 

Its Hn opt~:..011, thG cori1piJ.cr o.:in prod.u.::::c Janus coclc in \Vhich 
the Janus sta.ck of anono:not1s cpf!}7F.t\1.d.s is re8t1."ic·CeC. t0 a .:"i:;pth 
of one through tho use: .of na:..::ed ·t:2.!lJ:;Oraries. This rnav b:)" u.seflll 
for im.ple:me.n tat.io:Q.B on single. acc'..~<li"J.J.ator n1c.chin!.'.~s.. indica. l:0 
with your order wh21t.h.er tha coL.tpiJ (.~a. version of the compj l.sr 
sbould be so re!~tr.icted or not. · 

SBG-75-1 
SEC-75-3 

5 01.! .$ 3. 50 ]'). Preli.m . .:tnary Dsf.:f.r!.it:tori cf Janus 
PASC.P.i.L~T Usi.:;;;..."' I :; Gn.:Lde E.ll.t.G 

Irrplem.ent;:t·~~.ion Notc3 2 GZ $ '.LOO 

7-track m;;:.gnetic t·:l!_):~ ( 1.2 on~ .. foot ~:-e:~1) 
9-t.rack rn.agnetic ·Cape {1200-foc<: ::tjel) 

l. 75 1.b ~:2s. so 
1. 75 lb s ·><~ ._.. .J ..... • 

(Deduct $8~00 froill tape cost .:i.£ ~/Oi~ au;:-pJ._y a 12DO-£oot :i:-e~·~1. 
l~e ivill accept longer.: reels, lYll·~ \~':'o r:·u:: :·. chs.i.:-ge in . .Jre fo.c 
postage.) 

(it} 



Lecture Notes in Computer Science, .No. 18 

PASCAL - USER MANUAL ANO REPORT 

Corrections to 2nd Edition 

p.51., l.16i 

p.56, .l.-6: 

"setop(output)" 4 "s~top(output);" 

"fi" 4 "f(.i)" . 
·1tg(i+1) 11 4 "g(j+1)" 
"gi" 4 g(j) 

p.63, fig.1.0a: 

p,6~. 1.23: 

Number sequence sh~uld be reversed, 

11str.icly" 4 "strictly'' 

. p. 77. 1 •. 18: 

p.98, l~·10: 

p.102, l.7: 
l. 20: 

p.103, l.-6: 

move line 3· places.to the left .. :, ~ 
append " I .11· ' .. 

last ~ord should ba "or" 
"bufffer" 4 "buffer" 

"scaler" 4 "scalar~ · 
l.-7: "char, and al.fa" 4 "and char are listed" 

; 
p.124, l.-:14 and 

p.1 ?7. i:21: 

p.133, l.3: 

p.135, 1.5: 

1 ;-1 5: "14" ~ "1 5" .. ·. 

. 1 •. 30: 

p.·140,1.11: 

p.1 SB, 

"1 B. A" 4. "4}A" 

"two" 4 "to" 

11 althought" 4 

11.subtsti tute '' 
·"although" 

4 "s"ubstitute" 

· "structu.re type" 4 11 str~ctured type" 

deiete linea -12 ••• -8. 
N. Wirth 

10.May.1975 
Additional Suggested Cor~ections 

September 26, 1975 University Computer Center 
University of Minnesota 

Page/Line 

13/-3 
69/-8 

.72/-3 
81/2 
117/ 

119./13 
126/-19 
153/16 
162/3 

"if" ~ "If" 
"the readability" ~ "readability" 
"element in the at:ray" + "component in the structure" 
"~xtent" -t "extend" 
in the syntax chart for expi:ession, change; 
1- .5., ~ to <> <= >= 
move the message right by 1 position 

to -14 move the "i" index entries to the next page 
"(and at least one~)" ~ "(at least once)" 
"~nd E._f ,!.ine" 7 "~nd EJ 1_i.!!_e" 

Tin;; COLLEGE OF WOOSTER 
COMPUTER CENTER 

WOOBTBR. ORIO .... ,, 

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

Dear George: 

October 3, 1975 

The reply to complaints about interactive I/O 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 some other 
solutions to the problem. 

Sincerely, 

~ 
E. C. Zimmerman 
Director of Computer Services 

' ~:... 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

PA8ADENA. CAL.11"0ANIA Ollall 

IN..-O"MATIO'N OCllENCC aee40 

' .• ,f 

Mr. George H. Richmond 
Computing Center 
University of Colorado 
Boulder, Colorado 80102 

Dear Mr. Richmond, 

October 22, 1975 

I enclose an announcement of the distribution of two compilers 

for Seguential 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 re_aders of your excellent~ 

N!iwsletter, 

~.:~;-:. ~.' 
·.t ' .... __ 

PBH;mli 

-~~i_e_ 

y~~'7ft"i[~ 
Per Brinch Hansgn 

SEQUENTIAL AND CONCURRENT PASCAL FOR THE PDP 11 /45 

M\lli.i-pass compilers for Sequential and Concurrent Pascal (written in . 
Pascal) have been running on a PDP 11 /45 comp\1ter at Caltech since 
January 1975. Conc.urrent Pascal is a programming language that ex­
tends Sequential Pascal with classes, monitors, and processes (see: 
P. Bl'inch Hansen, The programming language Concurrent Pascal. 
IEEE Transactions on Software Engineering I, 2, June 1975), The 
compilers generate virtual machine instructions simulated by threaded 
c~~ . 

A singl~-user operating system written in Concurrent Pascal has been 
in use at Caltech since May 1975. The Solo system supports editing, 
compilation, execution, and storage of Sequential and Concurrent Pascal 
progran1s. These programs ca11 call one another recursively with arbi­
t;rary 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. · 

Manu~ls and distribution tapes for the Solo system and the Pascal 0com­
pilers are now available from Caltech. For mc;>re information on how to 
obtain copies, please write to 

Per Brinch Hansen 

Information Scienc-e 286-80 
California Institute of Technology 
Paaadena, California 91125 

4-0 



DD-HJ-pp 28-10-1975 

To 

From 

Subject 

Memorandum 

Anybody interested 

Hans Jpraandstad, DD 

PASCAL 

An initial Yersion of PASC-\L is a\'ailable tmder· SCOPE 2 .. 1. 2 on the 
COC 76°00 computer system. TI1e coi:1piler should be 100% co!:!patible with the 
PASCAL co;:r,:iiler currently a\-ailable under SCOPE 3. 4 (CDCGOOO) , as seen from 
a users point of vie\\. H01,·ever, the I/O system t1'1der SCOPE 2 .1. 2 is so;neho1': 
different from SCOPE 3. 4; no CIO exists, hence Record Manager is used. 

111e project \\as initialised because it 1;as thought to be a relatively 
small amou.1t of work. TI1is ,,-as based on the following compatibilities 
between the ti;o operating systems: 

1. Instruction repertoire and word length tJ1e same 

2, Loader relocatable binary files created on Q): 6000 can be loaded 
on the 7.600. 

Iri fact, the design (of 11e1'' I/O system), coding and testing (not yet completely 
fini~hed) 1ms accor..plished in "'.3 11eeks full Kork (1 ffi<'Jl). 

Briefly, tlle fol101dng changes ,,-ere necessary: 

1) Compiler: 

a) 

b) 

c) 

Redefinition of EFETSZ and Q!EFCTSZ 

Generation of RJ P. TER\[ E!Sl:ead of "end request". 

Insertion of a sr.1all 1000 at the end of the coii1Uiler 1·:hich will 
ensure reading of tJ1e inpi.:"C file until EOF condl tion tn.:e (for 
compatibilit-y with all other SCOPE : .1. 2 utilities). 

2) I/O System: 

Rm.Ti ting, changes and additions ar.ounting to "' 1000 cards of 
a$seli\bler cede. 

A subset of the record P.~"1.nager record types tmder SCOPE 2 .1. 2 are 
supported according to the following table: · -

tl 

'U 
;:j 
(/) 
lTl 
G) 

;;: 
I-'· 
rt 
(;) 

tT1 
0 
{J) 

§~ 
p.. ,_. ,_. 
0 '"d 
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(/) rt 
I 
ti II 
(i) 
n 
0 
'i p.. 

(;;" 

6' .., 
--. 

~ ..... 
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(iJ 
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~ 
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~ 
'i 
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0 
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Cll 'i 
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Vl 

Cll h1 lTl 
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;::l 
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Pl 'i 'i 
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(;) 
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!j.. 1::1 h1 Iii 0 0 
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.., 

~ ~ 
(iJ 

0 x 
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bl ~ Hi 
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(.) 
Vl 
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UN!VERSITY OF CAHllRIDGE COMPUTING SERVICE 

~cal Interpretive System (Cambridge) 

The enclosed document gives details of this system, which is now available 
for distribution. 

If you \l'ould like a copy of the system, you should write to:-

Dr. J, Larmouth (Pascal) 
University of Cambridge Gomputer Laboratory 
Corn Exchange S ti;ee t 
CANBRIDGE cn2 3QG 
England Tel: . Cambridge 52435 

stating whether you \l'ant the simple system (first two files described on 
the attached sheets) or· the full system. You should also state any preferences · 
for magnetic tape density, tracks, or format, and may send us a tape if you wish. 

You should be prepared to.pay a handling charge of £5.00, plus any cost of 
tapes, postage, etc. We will send you an invoice, and you should state any 
Order Number you wish us to quote, and the details of who to bill. The total 
charge is unlikely to exceed £10.00. 

You should also complete.the attached Distribution forms, which allow for 
software to be sent either to a named person for use anywhere, or to an 
installation. Section 4 on the forms should be deleted as appr-;priate. The 
two lines following Section 5 should be deleted in a corresponding way, and 
either an individuals name inserted, or the title of the installation. The 
formsshould be signed at the end by an appropriate authority, or by the 
individual. We will complete the forms and return a copy with the software. 

Also enclosed is an incomplete copy of a letter which we send to "Co~ercial". 
installations. This may well not be relevant to you, 

If you have any. further queries, please do not hesitate to write and ask. 

J. Larmouth 
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UNIVERSITY OF WISCONSIN- EAU CLAIRE/EAU CLAIRE ~ISCONSIN 54701 

DEPARTMENT OF COMPUTER SCIENCE 

November 5, 1975 

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

Dear George, 

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

Tho documentation supplied with the PASCAL-P implementation package 
warned th1;lt every ~tandard procedure or function involving files· 
must specify the file concerned: the usual default interpretations 
do not hold. This difference between "standarcl"PASCAL (defined, 
presumably, by the PASCAL User Manual and Report) and PJ\SCAL-P was 
verified in the compilation of "FCOUNT" (p. 60), "INSERT" (p. 61) 
and "MINMAX3" (p. 70). Tiach of these programs omits the fil"e 
specifications required by PASCAL-P. These were the three runs 
whic~ ~erm~nat~d with expected errors - although the missing file 
specification in "MIN.MAX3" 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: "GRAPIIl" (p. 30), "GRAPH2" (p. 38), "CONVERT" (p. 17), 

A PASCAL P-code interpreter has been designed and implemented in "SETOP" (p. 51), "BISECT" (p. 79), "PRI.MilS" (p. 54) and "FCOUNT" 
compatible ALGOL on a Burroughs ~5700 at the University of Wisconsin (p. 60) · 
Eau Claire. Proof that the major des·ign goal of the PASCAL-P 
project (easy portability) was indeed achieved is provid~d by the 
fact that an interpretive PASCAL-P system was up and running on the 
B5700 in only 4 student-weeks. The undergraduate student writing 
the P-code interpreter in ALGOL had seen only one PASCAL program 
prio'r to this project (the POSTFIX program on page 75 of the PASCAL 
User 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/O 
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 runs 
are summarized below. 

20 .programs compiled and executed without error. 

3 programs compiled with expected errors. 

7 programs compiled with unexpected errors. 

The compilations of "GRAPHl", "GRAPI-12" and "CONVERT" revealed that 
the buil t~in function "ROUND" is ~ 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 ~f "SETOP'!, "PRIMES", and "FCOUNT" revealed a more 
sen.ous problem with the PASCAL-P sys'tem. PASCAL-P does not 
recognize as a legal <factor>the <set> alternative 

[<expression> .. <expression>] 

See _Aependix D o~ the PASCAL User Manual. Program "SETOP" was 
mod~fied to compile and execute corr~ctly by changing the 
a~s~gnment 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 "PRGD". 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. 

(One program, "FCOUNT", had both an expected and an unexpected 
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The compilation of "BISECT" revealed that the PASCAL-P system does 
not support formal.parameters of type function. (In this same vein, 

error an ~ttempt to compile the "READINTTIGER" procedure on page 160 of 
the PASCAL User Manual, revealed that files are not acceptable as 
formal parameters either.) 



·. 

i• 

Additional tests are currently in progress to determine if there 
still other differences between standard ·PASCAL and PASCAL-P .• 

1 l~ Electro Scientific Industries. Inc. 

are -·;&;:jj ® 

ri··--·---·-----------·--- ---·-. ··-··· ""J 
13900 N.W. SCIENCE PARK PRIVE 
PORTIAND, OREGON 97229 
CatH Codo ~) 646°4141 
TlllX No. 3'0273 

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

(1) 

(2) 

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. 

Keypunch errors in PASCAL source programs which generate 
references to undeclared identifiers will cause the 
compile phase of a PASCAL-P job to terminate with an 
"invalid index" or ·11 subscript 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_i1_l a ~tudent 

environment. ~ hope is that the necessary modifications and 
improvements can be made to the P..ASCAL-P system so that in the near 
future the benefits of programming in PASCAL will be· available to 
students on a wide scale. 

Sincerely, 

~~-~~~ 
Assistant Professor of Computer Science 
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'------~·-

George H, Richmond 
Univ, of Colorado .Nov, 17, 1975 

Dear Mr, Richmond: 

Enclosed is a copy of a paper to be given at the coming 

DECUS (Digital Equipment CoI'p, User's Society) me·eting in Los 

Angmmes, Dec, 5, It outlines what we have been doing for the 

past year. 

Pascal really has been a boon to us 1 and we are e~pecially 

pleased that our adaptation to the PDP-11 fol' hardware control 

has worked out so well, 

David Rowland 
manager, programming 

PASCAL FOR SYSTEMS 

David Rowland 
Electro Scientific Industries, Inc. 

Porll and, 0 reg on 

ABSTRACT 

Electro Scientific Industries has Implemented a Pascal compiler 
for the PDP-11. An extension to the language allows the direct 
control of external hardware at the Pascal lihtl:'. Experience 
Indicates that Pascal can be a very good real-time process control 
language and that the use of a single, high-level language Is a 
great aid to a programmer's efficiency, 

4-8 

., 



I Electro Scientific Industries (ESI) bullds 
computer-controlled laser trimming $yslems for the 
productions of hybrid thick and thin Olm circuits. 
The computer (a PDP-11/0Q) controls all detalls oftha 
trimming process: selection of measurement probes; 
position and motion of the laser beam, power of the 
l·aser, and action of the digital voltmeter which makes 
the measurement. It handles a variety of Interrupts 
and may have to do much data manipulation, 

The software for the system must cover all these acti­
vities, be flexible enough to satisfy unpredictable 
future uses and be easy to understand and modify. 

II Pascal Is a general purpose programming l~ngu­
age proposed In 1971 by Nlklaus Wirth, now al the 
Federal lnslltule of Technology In Zurlch, 1 • 1 It was 
named to honor Blaise Pascal (1623-1662), physicist, 
mathematician and philosopher. He was also the first 
person to build and offer for sale a calculating mach­
ine.' 

The language Pascal was proposed because Prof. 
Wirth.wanted a simple, modern language with which 
he could teach programming concepts without becom­
ing tangled In de ta I Is of the language, Existing langu­
ages were Inadequate because they were loo complex 
(PL/I), not convenient for leaching general concepts 
(Cobol), outdated and full of ldlosyncracles (Fortran), 
or too simple and lacking In expressive power (Basic). 

Pascal has these vi rlues: 

1. It has a clean, modern syntax, allowing easy par- , 
sing and one-pass compllatlon. Variable names may 
be any length, Statements are not ~~nd lo one line 
or limited one-to-a-line, 

2. The statements encourage the application of struc­
tured programming Ideas, leading to programs that 
are easy to read and modify. 

3.' The basic data types (Integer, real, boolean, 
character) and data structures (array, record, set, 
file] may be combined and nested almost Indefinitely 
to yield data structures that accurately model the 
problem. 

Ji. All procedures and functions are recursive. 

Ill As we looked at existing languages, Pascal seemed 
Ideal, but It had not been designed to handle Interrupts 
or control hardware, On lhe other hand, no language 
of like power had either. We decided to try to adapt 
Pascal for our own needs. 

To control hardwar•, we added two things to the langu­
age; o~tal constants and "ORICIN", 

An octal constant Is simply an Integer written In base 8 
and ending with "B", e.g. 16B = 14. It Is convenient 
In dealing with bit Information and core addresses, 

"ORIGIN" Is a l<eyword u~l!d In variable declarations, 
It allow• the programmer to nx a varlable at a chosen 
core location rather lhan letting Iha comp I fer chooH 
the location, 

VAR PSW ORIGIN 177776B; INTEGER; 

allows one, without descending to assembler code, to 
read and alter the program status word. For example: 

PSW;=240B; 

Less dangerously, 

VAR TABSTATUS ORIGIN 164016B:INTEGER: 

refers to part of our hardware and allows us to sample 
the status of the laser beam positioning system, again 
without using any assembler code. · 

IF (TABSTATUS AND 100B=O) THEN 

/*etc,•/ 

•oRIGIN" Is a machine-dependent Idea, and It vio­
lates the spirit of Pascal. However, It seems llke the 
shortest and most natural bridge between the langu­
age and our hardw~re. 

rv Our compiler accepts In-line assembler 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 assembler code <lawn to about 
"dozen lines. 

V Dur lmplementallon or Pascal 11 written In Macro-
11 assembler language, It 11 based on a llmllad com­
plier written at the Unlvar•llY pf llllnol1, We 
changed the support from DOS to RT-11 and expand­
ed tho compiler to handle full Pascal. We were also 
able to shrink It drastically, Mora than 90% of the 
present compiler Is new code, . . . 

Execution times appear very good. Informal bench­
marks Indicate that Pascal Is about 4 limes as fast as 
DEC RT-11 Fortran IV In a compute-bound sorting job, 

VI Our customers receive the Pascal compiler plus a 
file of-Pascal procedures which we have written and 
tested, They handle system Interrupts, select the 
measurement probes, move the laser beam, control lhe 
measurement subsystem,. etc. 

VIII It look about 1q r11an·months to bring the complier 
to II• present state, Another q w•re •pent to create 
the suppof't package and q-6 on Ill• bnl c control rou-
tine• (of lhe trimming hardware, · 
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X Ou.r· Pascal does have weaknesses, some curable, 
some not. I have already mentioned the Inconvenience 
of using Macro-11 as part of the compllaUon, WI! 
shall modify the complier to produce binary directly, 
but It ls tempting lo Wrlle a new cornpller In Pascal 
and use the oxlsllng one lo bootstrap ft, 

There Is also the penalty of less-than-optimum code. 
This Is partly made up for by lhe ability lo produce 
well-structured programs, thus gaining In over•ll ef­
ficiency. 

The support package Is a burden every Pascal pro­
gram must carry. It could ba reduced for special 
cases by ellminallng the unused routines, Better 
would be lo build It as a library and link only the rou­
tines needed, 

Teaching Pascal Is occasionally troublesome. Most of 
our customers are engineers, not programmers, and 
they might be more comfortable wilh something that 
looked like Basic. Pascal's recursively defined syn­
tax and Its data structures appear to be the most dif­
ficult concepts, However, for any program longer 
than about 25 lines, Basie's suparflclal attraction 
fades. Engineer• ara trained to rnlva problems and 

do<;:11menl their solutions clearly, This is quite In 
hannony with the top-down design encouraged by Pas­
cal. Pascal's virtues start to become evident after 
about 3 days of training, · 

XI There does seem to be an ecology of programming 
languages. They grow and decllr:~, adapt and pro­
duce descendants. What Is lo be Pascal's niche? 
SI.nee It was designed as a leaching tool Its obvious 
place Is In schools and its obvious competitor is Basic. 
Pascal deserves lo reP.lace Basic for countless reasons, 
but Inertia will probably prevent that. Pascal Is catch­
ing on at many universities and Basic may find itself 
pushed Into the fen country of grade schools and en­
gineering offices, 

Our real-lime Pascal lives In a world where standards 
scarcely exist, Each OEM expects lo have to create 
his own language lo match his own hardware, As 
OEMs learn the virtues of high-level programming, 
Pascal may become a model, b'!t we are probably fated 
to see as many varieties as there are manuracturers .. 

XII The work outlined here was done by a talented 
and spirited staff: John Ankcorn, Donald Baccus, 
Bruce Johnson and James O'Brien, 

The partial complier that was the basis of our work 
came from Prof, Donald Giiiies al the University of 
llllnol•. We were startled to hear of his untlmely 
death thl1 summer and we are sorry It I• now not pos­
slble to thank him for the great assistance he gave us. 

: 

... 



THE HEB REW 

Computation Center 

UNIVERSITY OF JERUSALEM 

27th November, 1975 

Mr. G.H. Richmond 
Universi~y of Colorado 
Computing Center 
3645 Marine Street 
Boulder, Colorado 80302 
U.S.A. 

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 ru~ unless the RESET(TTYIN) and 
REWRITE(TTYOUT) are replaced by GETSEG(TTYIN) and REWRITE(TTYOUT,l) 
respectively, to avoid the rewind associated with the former. 

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

Since*el yours, 

:~ ·-:J-
~ 

Shmuel .Peleg 

SC. 

4 December 1976 

Mr. Alan Kortesoja said in a phone conversation that he had worked 

on the Comshare, Inc. Pascal system. It is a threaded interpreter and 

runs on a proprietary XEROX Sigma (?) operating system. Anyone interested 

in further details can contact him at: 

Manufacturing Data Systems 

320 N. Maine 

Ann Arbor, Michigan 48104 

(313) 761- 7750 



Budapest 12.12.1975. 

Dear !\'fr:. Richmond 

Last year I had a study-tour in Switzerland, at EPF Lausanne in 
order to develop a PASCAL Compiler for CDC 3300 computer. This 
work was based on a PASCAL-P2 Compiler. 

In Hungary a team /Cs. Lehel, L. Almasi and J. Lehel/ finished 
the first step of this work. Now we have got a PASCAL Compiler 
- the first one in Hungary - for processing programs wri~ten in 
a subset of standard PASCAL. This subset does not process the 
type real and it contains some restrictions of PASCAL-P2. 

The second step of this work is to develop a compiler of stan­
dard PASCAL. 

Yours faithfully 

Laszlo Almasi and 
Jeno Lehel 
Computing and Automation 

Institute of Hungarian 
Academy of Sciences 
H-1014 Budapest, Uri u. 49. 
HUNGARY 

5"4-

Csaba Lehel 

Technical University of 
Budapest, Departement 

of Process Control 
H-1111 Budapest, Muegyetem 
HUNGARY rkp.9. 

Stony Brook 

Mr, George Richmond 
Department of Computer Science 
University of Colorado 
Boulder, Colorado 80302 

Dear Mr. Richmond: 

December 19, 1975 

State University of New York 
at Stony Brook 
Stony Brook, New York 11794 

Department of Computer Science 
telephone: (516) 246-7146 

.·-

Enclosed is a notice for readers "of the PASCAL Newsletter, 
announcing the availability of a new PASCAL c'ompiler for 
IBM 360 and 370 computers. 



'• 

Announcing a New PASCAL Comp·ilei· for 

IBM 360 and !70 .Comjuters 

·A new com?iler fully implementing the p.rogramming 

'language PASCAL, as defineQ. by Niklaus Wirth has been desig.n,ed 

and· built at SUNY-Stdny Brook. The new compllei features 

extensive .. compile'..time a~q ex~cution-til!le diagnostics, but 

also generates efficient, reloadable code.. .It· should be 

· auitabie 0 bQth for stude~i~ 0 use · ~nd for .compilation of 

applications programs. 
·: 

Distribution tapeS' will be available 'about March 15, 1976, 

The designers plan to provide maintenance updates for a 

period of one year following the initial r'el'ease. A 

1lomina1 charge will be made to cover costs of· distribu·tion, 

documentation, and updates. For additional information, 

please address inquiries to: 

PASCAL Compiler Project 
'Department of Computer Science 
SUNY at ~tony Br6ok 

. Stony Brook, ~ew York 11794 

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 release should be in the Fall of 1976. 

COMPUTATION CENTRE 
POLISH ACADEMY OF SCIENCES 

P,O.Box !22 
00-901 WARSAW PKIN 

Dear Sir, 

Mr.George H.Ilichmond 

University of Colorado 

Computing Centre,3645 Marine St. 

OUr Computation Centre bas an acce6s to the CDC 6200 

computer.Since the beginning of 1974 \Ve have used PASCAL compi­

lers.At present we are using the 6000 - !:1,4 version and we 

must stress that the work with both compilers is a real satisfa 

otionl 

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

the basis of this system we have realised the interpretative 

compiler of the PASCAL P langu.!lg·e working on the IDM 370/145 

computer.The .!lccess to. the JjASCAL 6000 - 3.4 compiler gave us 

the possibility to modify the stack computer and to gene!ate a 

new compiler written in P-cod!3. We have made several modi:fica­

tions 1 e.g. ,we have canceled PMD information ana have added new 

instructions for sets processing.After these changes s~~f-compi 

lation executed on 114 le bytes in time of 7 min.30 sec 9'.,We have 

detected several errors in source compiler.There are as follor. 

1. If the program structure is wrong .!Ind_ eof (input) becor.ies 

true,then the compiler will be looping and printing "EOF 

ENCOUNTEUED 11 °j 57 



EIOGENtlSSISCHE 
TECHNISCHE HOCHSCHULE ZORICH Mr. George H. Richmond 

University of Colorado 
Computing Center 

2.In refer~nces of pt.a type the condition p~)nil is not 

alw;1ys cheolced, e.g. ,procedure parameter list 

••• if prdnd = actual) and ( lsp't .siz~ptrsi:lle) then ••• 

~,PeoreAaing counter lcmaxtprooedure body should be paramete­

rised similarly to initialisation of fiel4 vaddr for varia­

bles input,output,prr,prd in procedure entstdnames should 

be also 0 parameterised. 

4.In procedure insymbol the call of nextch is lacking for the 

last alternative in case instruction. 

s. If the procedure 1s omitted, the varioble forw in proce~ure 

procdeclara ti on is not ini tialize.d. 

6.The construction write(Ch) is correct,but write (inpuip 

is not• 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,wnat makes 

additional difficulties in correcting. 

.At prcsent,we are worlcing on the compiler o:t the whole 

PASCAL language for the IBM 370 computer. 

Yours• sincerely 

M. Iglewski M.Mis"sala 

/Lf 1f-lt~~~ 
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lnstitut fiir lnformatik 

Clauslusstrasse 55 
CH-8006 Zurich 

fll 01 /S2e211 

Dear George, 

3645 Marine Street 

Boulder, Colorado 60302. 

January 12, 1976 

I have just read the letter by Prof, Pumplin of November 5 
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 can be used 
in a student environment. 

As you know, Pascal-P was produced on a side-line, and released 
because of urgent 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 q~ality, I .~ 

refrained from pursuing Pascal-P any further. 

With some surprise I now recognise the growing influx of requests J 
for Pascal-P, and have decided to invest some additional effort. 
into this system. We shall concentrate on making the compiler 
foolproof, on incorporating a number.of still missing features, 
an~ 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 
interpreters will still be usable with minimal additions • 

Also, .an effort is now being launched at preparing a ~elease 2 
of our Pascal 6000-3.4 system. I also enclose a list* of points 
to be covered~ emphasis being on removing some deficiencies and 
restrictions, and on a single system, from which those for other 
character sets can automatically be derived. · 

Sincerely yours, 

Prof, Niklaus Wirth 

.:. 
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14.1.76 

Intended improvements on the PASCAL-P system 

1. Improve robustness of compiler. Compiler must not hang when. 

erroneous programs are compiled. 

- compile-time checks of constants as array bounds and set elements, 

- complete runtime checks, 

- compiler must continue when encountering undeclared identifiers, 

- test of system through "bug farm", 

- systematic search foruni.nitialised pointers within compiler. 

2. Relax restrictions 

accept read and write procedure calls without explicit file 

specification (allow defaults), 

include missing standard function (round, trunc, succ, pred •.• ), 

allow set expressions of the form [a .• b] 

- allow empty record. declaration (correction of syntax), 

formal procedures and functions (perhaps). 

3. Remove the tag fie+d in theelem~nts of the run-time stack. (Reduce 

stack size by half.) This requires a slight extension of the 

instruction repertoire of the interpreter, 

4. Include the possibility to satisfy alignment conditions in address 

generation (storage allocation). 

5. Provide a complete documentation on 

- ramaining restrictions 

- how io bo~tstrap 
- the interpreter (hypothetical stack machine) 

- tape contents. 

bO 

RECAU 
DET REGIONALE EDB-CENTER VED AARHUS UNIVERSITET 
NY MUNKEGADE, 8000 AARHUS C, DAN MARK. GIRO 180639. TLF. 06-1283 65' 

PASCAL News I etter 
January 12, 1976 

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

~~ 

At the regional EDP Center, University of Aarhus, we are working on a 
PASCAL manual. We are interested in getting in contact with others 
working on similar projects. The reasons for starting this work were 
the following, 

Yours, 

PASCAL is our most used compiler and therefore we have 
a responsibility to offer a precise and complete description 
of the I anguage. 

Our existing documentation is covered by a number of 
publications. 

Not all local modifications are documented. 

The existing documentation (known by RECAU) contains a 
number of loose and undefined constructs. 

k~ %~-
J¢rgen Staunstrup 

E~ald Skov Jensen 

&I 



CALIFORNIA INSTITUTE OF TECHNOLOGY 

f!'A•ADl:NA. CAUP'O .. NIA ettaB 

INP'O .. MAT10N •cl•NCll ••••o 

Mr. George H. Richmond 
Computing Center 
University of Colorado 
Boulder, Colorado 80302 

Dear Mr. Richmond,-

January 19, l.976 

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. 

Per Brinch Hansen 

NEW CONCURRENT PASCAL REPORTS 

Concurrent Pascal is a language for structured progranuning 
of operating systems. A portable compiler developed on the 
PDP l.1/45 computer is now being distributed. 

' The available reports describe Concurrent Pascal and several 
Model Operating Sys_tems written in the language. They also 
explain how to move the compiler and the operating systems 
to other computers. 

Reports 

Concurrent Pascal Introduction 
Concurrent Pascal Report 

The Solo Operating System 
The Job Stream System 
A Real-time Scheduler 

Concurrent Pascal Machine 
Implementation Notes 

PDP 11/45 Tape 
Other Computer Tape 

To.obtain copies, please write to 

Per Brinch Hansen 

Information Science 286-80 
California Institute of Technology 
Pasadena, California 91125 

.. · 



UNIVERSITY OF MINNESOTA ! University Computer Center 
1WIN CITIES 227 Experimental Engineering Building 

Minneapolis, Minnesota 55455 

January 21,.1976 

NOTICE OF THE FORMATlON OF A PASCAL USER 1 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 '75 conference 
held in·Minneapolis last October, Richard Cichelli 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 aspects of Pascal, we decided to work toward a more permanent 
organization and use Pascal Newsletter as the vehicle for co11J111unication 
among members. 

I have subsequently talked several times to George, the current editor, 
about changes in Pascal Newsletter. After this issue I will become the new 
edito,r, Several goals I have as· editor are: 

1) publish the newsletter more regularly (4 times per year). 
2) expand its scope; up until now subjects in the newsletter have 

included: notices of important events (new Pascal books, 
questionaires, etc.), history of Pascal, notices of other 
implementations and contacts, letters to the editor, etc. I 
would like to add to these: articles on Pascal philosophy, 
a forum for portable (applications) programs exchange, hints on 
promoting Pascal at your computer center, announcement of new 
program writing tools for a Pascal environment, etc. 

3) the newsletter as the official publication of the User's Group, 
should provide the perfect forum for sounding out proposed 
changes to various implementation.s among the users before they 
are undertaken. 

4) accept articles from others on Pascal topics. 
5) expand the readership to users of Pascal as well as maintainers 

and implementors. -- · 

.. 

~t6'~/s8~~h~~ 
1900 QUAIL ST. NEWPORT BEACH, CALIFORNIA 92660 

(714)833-9752 

.Mr. Nicklaus Wirth 
Berichte des Instituts fur Infonnatik 
Eidgenossische Technische Hochschule 
Zurich, Switzerland . 

Dear Mr. Wirth: 

F~bruary 12, 1976 

We have just completed installation of PASCAL-P on the SEL 
8600 ~omputer and would like to share with you some of the details of our 
experience. 

We obtained the ~onfigured compiler from Mr. George Richmond in 
Colorado. Our e!fort require~ two man-months. The implementation consists 
of.an as~embler/1nterpreter (1ncludi~g extensive P-level debugging tools) 
written in ~600.FORTRAN. The P-comp1ler self-compiles in about thirty 
minutes, wh1 ch ls acceptable for our purposes. 

. . _Our overa~l impression of the PASCAL-P kit is positive. The 
comp1~er.1s well-written and readable. The architecture of the P-machine was 
not d1ff1cult to emulate. However, our experience revealed several areas 
where improvement could save future implementers at least twenty-five per cent 
of the effort we req~ired. In the suggestions that follow we have omitted 

Recently I have talked with several Pascalers about how to have a 
successful' User's Group. Alfred Towell of Indiana University, Richard Cichelli, 
and Wilhelm Burger of th'e University of Texas, and I think that we should 

those which are specific to the 8600. ' 

1. Character set difficulties 
have membership dues. Members will automatically receive Pascal Newsletter 
and the dues will cover its production costs and mailing. In this regard, 
remember 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 - 3b.OO). I propose a membership fee of 
four ($4) per year which includes 4 issues of the newsletter. Make checks 
payable to: 

University Computer C.enter 
and send dues to: · 

Pascal User's Group 
c/o Andy Mickel 
UCC: 227 Exp Engr . 
University of Minnesota 
Minneapolis, MN 55455 

Our orig~nal compiler used the ETH character set, with 
.translation to the e~ternal A~CII set occu~ring on input 
and outp~t. (There.is.no c~o1ce for the implementer here, 
see conf1gurat1on d1ff1cult1es section.) We wished to 
convert the package to the ASCII character set for two· 
~easo~s .. First, we planned to convert PASCAL-P to produce 
real obJect code and thought that the best time to 

swi~c~ ch~racter sets was before other error-inducing 
mod1f1ca~1ons wer~ made. Second, we felt that removing 
translation functions would increase the speed of the 

b5" 

,• 
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DEPARTMENT OF ELECTRICAL ENGINEERING 
UNIVERSITY OF COLORADO 

BOULDER," COLORADO 80309 USA 

2 February 1976 

PASCALJ 

· The 1 February release of PASCALJ is now available 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 err0rs 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 m~c~ine_parameters 
(sizes and alignments of data objects) and maps the Janus specifications onto a 
linear memory, These macros now. .. :to.JJ!I 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 implementation and trying to complete 
at least one other bootstrap. 

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

-Software Engineering G~oup 

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 FOXl 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 integer 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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interpr.eter significantly (we were wrong; the speed 
increase was only four per cent). 

The follow1ng items 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 compiler presumes a 64-charact~r_set, the~e 
is little 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 limit is bound in an executable st~tement 

'at line 1232 (line width= 80 characters), instead 
of being a constant definition. 

b. The scanner uses the arrays SSY and SOP declared 
to be indexed by '+' .. r ;' for mapping special 
characters to symbols. This declaration not only 
assumes ORD ( ';') ~ORD('+'), but also assumes t~at 
all characters between '+' and ';' in the ETH set 

·are between'+' and';' in all other sets. We 
circumvented this difficulty by changing th~ 
declarations to index the arrays by the entire. 
OiAR type (promptly causing an error due to point 
{a)). We feel that this iS the m?st portable 
solution costing little 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 ('l') < ORD ('O'). That is, of 
course not true in all character sets. We feel 
that the most portable alternative would be t? 
use the excellent facilities of PASCAL to define 
sets named LETTERS and DIGITS, u~ing set mem~er­
.ship operations instead of relational ~ompar1sons 
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 implementati?n's char~cter set. 
CDC PASCAL notwithstanding, we think this is a good 
idea. 

2 .. Configuration difficulties 

The SEL 8600 is 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 = l, 
CHARSIZE = l, 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 ~1orst feature of the entire 
P-kit) is the use of LOCI <ORD (char)> by the compiler 
to indicate the load of a single character. We can see 
no difficulty that would prevent LDC 'char' from being 
emitted instead. The lack of this small change required 
us to order a second configuration tape (kindly provided 

·by G. Richmond at no charge). This configuration was 
based on the use of half-words for integers, characters, 
and booleans. 

In con cl us ion, we wish to ·rei.terate our .over.a 11 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. 

~;(~ 
;James Gilbert 

JG/MR:dp 

cc: N. H. Nageli 

"'i.eorge Richmond 
University of Colorado 

Sincerely, 

1tW~t£J~ 
Michael Richmond 

"~-



INFORMATION SCIENCE LABORATORIES· 
FACULTY OF SCIENCE, UNIVERSITY OF TOKYO 
2-11-16 YAYOI, BUNKYO-KU TOKYO, 113 JAPAN 

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

Dear Mr. Richmond; 

T. Hikita, K. Ishihata 
Department of Information Science 
Faculty of Science 
Universi'ty of Tokyo 
Tokyo 113 Japan 

February 21, 1976 

This is a short notice on-. .our recent implementation of PASCAL based on a 
"trunk" compi'ler. Dr. 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 it has 
a quite similar machine .instruction set to. that of the IBM 360 and 370 
series computers. 

Our language extensions are concerned with constant definitions 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. 

INFORMATION SCIENCE LABORATORIES 
FACULTY OF SCIENCE, UNIVERSITY OF TOKYO 
2-11-16 YAYOI, BUNKYO-KU TOKYO, 113 JAPAN 

About 1200 lines of the source program have been rewritten to the final 
form for our HITAC 8800/8700 out of total 5260 lines, and about 400 
lines have been newly added for our own language features. This amount 
of rewriting is considered to be fairly small compared with other works 
of bootstrapping appeared in the literatures, and one of the values of 
the trunk compiler of course lies 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 language definition of PASCAL 8000 and its 
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.· 

Teruo·Hikita 

/. J!d_~ 
Kiyoshi Ishihata 

{\ 

·. 
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EIDGENtlSSISCHE 
TECHNISCHE HOCHSCHULE ZORICH 

Dear M-r. 

CENTRO DE CALCULO DE LA 
UNfVEASIDAD POLITECNICA 
DE BARCELONA. 

Avd•. Oocl'!r Gregorio M•r•fl6n, •/n. 
9AAC[LONA-14 T•I. 333 29 ~9 

Richmond, 

76/03/02 

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

OUr Computing Center is currently involved in a project lea­
ding to the implementation of Concurrent Pascal Machine (Prof. 
Per Brinch Hansen - Caltech) on other real and virtual Machi­
nes. Our main interest is in the field of concurrent processes 
and Operating Systems but since we use pascal, we have problems 
the Pascal conununity has. · 

We are using professor Steensgaard-Madsen version of Pascal on 
our Univac 1108. Pascal is used for educational purposes and 
also to write and test sequential algorithms for the Operating 
Systems written in Concurrent Pascal. · 

Would you be so kind as to include us in your mailing list?. 

Thanking you in advance, I remain 

Si.ncerely ours. 

Te .. 

lnstitut tor lnfor.malik 

Clauslusstrasse 55 
CH ... 8006 Zurich 

ii' 01 /326211 

March 5, 1 976 

To those who.have rec~ived Release 1 of our PASCAL 6000-3.4 system 

This is to inform you about the availabili~y of Release 2. Its 
main characteristics are: 

full compatibility with Release 1, 

- all known bugs of Release (update level 10) are corrected, 

- slightly improved compile speed, 

- reduced compile field length (small programs now compile with 
CM46DDD), 

- execution in REDUCE mode is now possible, 

- no restriction on the number of externals, external references, 
and length of code per p~ocedure, ---

- print out bf an error summary (i.e. a verbal explanation of 
the error numbers) in case of nonsuccessful compilation, 

- runtime test on invalid pointer values, 

- implementation of the standard procedure DISPOSE. 

'Based on Release 2, two extensions will in the near future be 
considered for implementation. This concerns: 

- dynamic array parameters 
- a variable initialization facility. 

The handling charge for Release 2 is 5~. 100.-- and includes the 
costs for the tape. 

lf you are interested to receive Release 2, you are invited to fill 
out the enclosed order form. Please don't pay in advance. You will 
be charged at delivery. 

We regret to be unable to continue the support of Release 1. 

Sincerely yours, 

Or, U. Ammann 
encl, 
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ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE 

CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 

SIEGE: GENEvE/SUISSE 

CERN LABORATOIRE I Mr. George H. Richmond 
University of Colorado 
Computing Center Adresse pastale/Postal address: 

1211 GENEVE 23 
SUISSE/ SWITZERLAND 

3645 Marine Street 
Boulder, Colorado 80302 
U. s. A. 

Volre reference 
Your reference 

~:'~1!:::~-;.c• PS/ CCI/RC/ af cs Geneva,.12th April 1976 

Dear Mr. Richmond, 

We are very much. interested in a Pascal compiler to he used for 
production programming on our control system. 

If you have a list of implementations, could you please send me 
the sublist for PDP-11 computers. Requirements for the compiler are the 
following : 

produce code for a PDP-11/45 or PDP~ll/10 JDachine, (i.e. for hoth. 
types of floating point!), 

run under DEC's RSX-11fD real time operating system, 

compile itself on the PDP, 

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

the sources of.both compil~r and run time lihrar:y must be available 
(on DECtape or Magtape) • 

For several months now I have been looking for such a compiler, and 
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-1, it runs under DOS-11, 
compiles itself, but is not useful since it 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 I & D 
space wliicJ;i. 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 Zurich) has written a trunk (skeleton) compiler 
and fills up the code-gener~tion parts, It looks like an efficient 
compiler, but at present has no real arithmetic and is designed as 
a cross-compiler : it is far too big to put on an 11. Implementation 

14-

under RSX w.ould probably take. 6 months to a year. 

~ A letter has been sent to Bron & De Vries (TH.. Tw.ente, Rolland), 
and I am awaiting their reply. 

In fact, it would be a nice thing once a year to spend an entire 
Pascal Newsletter on implementations. Such. a list would be welcome and 
you are probably in the best position to prepare it, However, some' 
details must be given with. each implementation, such. as : 

minimum hardware required (inodel & peripheral) , 

operating system under which. it runs, 

core taken (in bits or bytes), 

whether it implements full standard Pasc~l or not, 

whether it compiles itself on its minimum configuration, 

where it can be obtained, at what cost, 

what the distribution medium is. 

From the above, you will have noticed that a simple mentioning of 
"a PDP-11 implementation" is far too little! 

Looking forward to your reply and thanking you in advance, 
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R. Cailliau 
PS Division 
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V'i'SKUMNE V'i'POtTOVE STREDISKO 
PROGRAM OSN 

vv&r:1 coMPUTING RESEARCH CENTRE 
[~JQSK UNITED NATIONS o. P. 

Du~rn•k' cul•, BRATISLAVA. Cuc ~ooloukl • 

llr. George H. Richmond 
·University of Colorado 
. Computing Center 

3645 .Marine Street 
Boulder, Colorado 80302 
u.s.A. 

Dear Editor, 

Bratislava March 19. i976 

Unfortunately 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 
.as systems programming tool and therefore we felt justified in 
making some minor changes to Pascal. These modifications were 
conceived 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 procedures. 
- sharing of variables via e~t-entry mechanism, 
• allocating static and dynamic memory for non-recursive or re• . 

cursive procedures · 
omitting the file concept 

- slight modifications-unifications in the syntax of declarations 
- adding new statements, such as SELECT statement to cater for 

long IF-THEN-ELSE chains 
- introducing multi-level exists instead of gotos /this was 

bigly fashionable then/. 

These changes, and the fact that the portability of the compi­
ler was one of the main design goals, have led us to implement 
a completely new compiler, without using the ETH code. T~is 
compiler is a three-pass co~piler with syntax ~nd ~emantic_part 
written in totally machine independent way~ using intermediate 
language. 

Now some basic facts about the implementation and the history 
of the use o.f th.e compiler: 

During the months o.f January and Rebruary 1972 a Pascal-to~ 
-assembler /CDC 3300/ bootstrap compiler was written in 
s~OBOL by one person. In;the following six months two people 

t.-, ....... 4'5)1·' 
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/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 no\v they coded some 60 thousand lines of Pascal code for 
the following main applications: · 

- a data base system 
- a compiler for injmt editing and correction of statistical 

data 
a compiler for table and report generation /also for statis­
tics/ 
various editing and library systems used as a support for 
systems .programming 

- a Translator Writing System. 

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

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

During ibe months of December 1973 and January 1974 I wrote 
a code generator in to 360-assembler. The 360 compiler was then 
successfully installed on the SIEMENS 150 computer /the same 
.h~rdw~re-dif~erent OS/ in .a period Q.f'._one week; and in two days 
time it was installed on 370/145 computer. /This was in Februa­
ry and :Marc~ ~974/. One year ~ater /December 1974 - January 
1975/ I modified the 370 compiler to produce directly the relo• 
ca table code by ~·ri ting in Pascal my own and nearly complete 
370 ass~mbler, with the comm~nds specified via the procedure 
calls, instead of the symbolic format. This I consider to be 
~ rath?r elegant solution and my assembler was already used 
in an independent 360 compiler project. This modified 360/370/ 
/SIEMENS ~ascal 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. 

Ou~ SIE~IENS implem~ntation is used for teaching purposes at the 
Univers1t~ 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 transpor­
ted to IBM-370. F'inally. in January 1976 0 I extended our com­
piler so'that it might incorporate processes and Hoare-Hansen's 
monitors as built~in language c~nstructs. The entire change 
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was made in a period of a week; as a result we have got a 
concurrent version of the Pascal compiler /this is not the 
Hansen's 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 programs are subset 9f the 
language accepted by our compiler. /Note that Hansen s Con­
current Pascal is used only for parallel programs and that 
sequential programs and processes must be coded in the normal 
Pascal./ 

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 
3000 lines of Pascal code and contains g· different monitors 
and 5 process classes. 

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

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 ~wo very powerful tools: 
excellent language on one side and elegant monitors on the other 
side. This combination made the programming of BTS an exciting 
and rewarding experiencEJ···in-· the use. of the latest programming 
methodologies. 

Yours sincerely. 

Dr. P. J. Voda 
Computing Research Centre 
Dubravska 3 
885 31 Bratislava 
Czechoslovakia 

P. J. Voda 

JUN 0 2 1976 

A PASCAL-Cross-Compiler for th<? PDPll-series (all models) writtea 

in PASCAL is now operational on the DEC System 10. With slight 

modifications it can be adapted to other PASCAL systems. 

The system is available on. 9-track magne.tic tape or on DEC-tape. 

(two reels are necessary) and can be obtained-~ free of charge -

by anyone who sends a tape (please do ~ send tape as parcel, 

but as letter) to 

c. Bron or J. Entrap 

Dept. of Electrical Engineering, 

TW-building, 

Twente Univer.sity of Technology, 

P.O. 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-ll. 

- The code of the runtime support in compiler input format 

- An auxiliary program to transform output from the MACR0-11 

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 i.n "position 

indupendcmt code". The code makes no assumptions with regard 

to the Operating System in use and can - if wanted - be run 

on a bare PDPl 1. 

PASCAL has been fully implemented with the exception of files. 

Tho only files available are "input" and "output" for which 

the teletype can be used. Provisions for the progranuning of 

other.peripherals in PASCAL are present. 
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The following extensions to PASCAL have been implemented: 

_ user defined procedures for interrupt handling 

_ functions may deliver results of ~on-scalar type 

_ procedures/functions as formal parameters 

_ arrays can be passed as ~-parameters without requirements 

on their size. 
_ strings (of any length) can be passed as input parameters 

.to procedures 
' l t of pac~ed boolean arrays is allowed. - access to e emen s ~ 

EIDGENOSSISCHE 
TECHNISCHE HOCHSCHULE ZORICH 

lnstilut mr lnformatik 

Clauslusstrasse 55 
CH - 8006 Zurich 

!1101/326211 

A new Release of the PASCAL-P system. 

.July 76 

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

· Terminology used in the sequel: 
Pascal Pl: either of the ear·ly Pascal P systems (released in 

March and July 1973 respectively) .. 
Pascal P2: the Pascal P system rel~ased in. May 74. 
Pascal P3: 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 eff icent 
implementation). 

Pascal P3 

The compiler is improved in many details. It does, howev~r, 
still generate code for the old P2 assembler interpreter. The 
characteristics of the P3 system are: 

- 'Full' compatibility with the P2 s_ystem. 
The two records of the assembly code produced by the 
compiler are terminated by the symbol 'Q' 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 implemente<l. 
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 coriversion takes place any more. Instead, 
explicit type conversion instructions are generated by the 
compiler. 
The c~mpiler respects possible alignment conditions for 
the allocation ~f data. 
A runtime. test on pointer val"ues is orovided. 
A test on runtime stack overflow is generated by the 
compiler at procedure entry. ~I 

•• 
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Explanations of the installation parameters · 

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

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

stackelsize: Minimum size for a value on ~he expression stack. 
The expression stack is that portion of ~he stack which is 
used for the evaluation of expressions. 'stackelsize' has to 
be equal to or a multiple of 'stackal'. · 

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

strglgth: Maximum length of a string. (in fact all strings will 
be of length 'strglgth'). A string must be able to hold the 
character representation of a number (real or integer) with 
i~s 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- - 1 

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

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

Depending on the alignment conditions there may be two 
possibilities for the assignment of store on top of the 
expression-stack. 
- Each stack element reouires 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 handling charges include the costs for generating the binary 
versions of the compiler, a minitape, and postage. 

with kind regards 

'O C. Ch. Jacobi 

Order form for the revised Pascal P system~ 

Please provide us with your revised pascal P system according to 
the specifications on next page, 

Address for delivery of the sys~em 

The characteris~ics of our installation are 

Machine type 

Operating system 

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

intsize 

realsize 

char size 

boolsize 

ptrsize 

setsize 

stackelsize 

strglgth 

intbits 

sethigh 

ordmaxchar 

,83 

· intal 

r;~alal 

char al 

boolal 

ptral 

setal 

stackal 

set low ~ 
ordminchar·c==J 

. " 
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We order 

I 0 

II D 

- Pascal P4 com iler(in Pascal). 
- Pascal P4 corn iler (in P4 code) 
- An assembler nterpreter of P4 code (in Pascal, for 

documentation purposes, all alignernent and size 
constants are set to 1). 

- Pascal P compiler implementation notes with update 
list._ 
Pascal P3 compiler (in.Pascal). 
With line numbers, to indicate where it differs 
from PASCAL-P2. (All installation parameters set 
to a standard value.) 

Charge SFr 160.-

(For users who have access to a CDC 6000 Computer and 
want to experiment.with the compiler) 
- Pascal P4 compiler with some changes, so that it is 

accepted by the Pascal 6000 compiler (in Pascal). (All 
installation parameters set to a standard value.} 

- An assembler interpreter (in Pascal, as in package 
'A.) • 

- Pascal P compil~r implementation notes with update 
list. 

Charge SFr 80.-

) 

III D - Update list to 0 PASCAL-P compiler implementation notes~ 
Charge SFr 5.-

Date Signature 

NB Order for.ms should be sent to the closest PASCAL-P distributor· 

PASCAL Distributors 

Mr. Christian Jacobi 
Eidgenossische Technische Hochschule Zurich 
Institut fur Informatik 
Clausiusstrasse 55 
CH-8006 Zurich 
Switzerland 
(prices at left) 

Mr. George Richmond 
University. of Coloradq _. 
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) 
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1"15, 0 r .. by "105" 
Lecture Notes in Computer Science, No. 18 1.05 12 r " nly" by "only" 

HIS -.1 

117 
PASCAL USER '-'ANUAL AND REPORT 120 -18 

i 

r 
r 

dispose(p,t1, ••• ,tn) can be used to indicate that storage occu­
pied by the va.riable pl (with tag field 
values t1 ••• tn) is no longer needed. 

(diagram expression) "..:s:" by "<m", "2" by">•", "I" by"<> 
"neither be formal nor non local" by 

"n-ot be declared on intermediate level" 

Corrections to 2nd Edition 121 4 i 177: 
178: 
179: 
18fl: 
181 : 

assiqnment to function identifier not allowed here 
multidefined record variant 

p - page, 1 •line, c •code (i.e. r • replace, i • insert) 
X-opt of actual proc/func does no.t match formal declaration 
control variable must not be formal 
constant part of address out of range 

p 1 c 121 8 i 2115: 
206: 

zero string not allowed 
integer part of real constant exceeds range 

13 

45 

5 1 

56 

63 

69 

70 

77 

78 

81 

B4 

86 

87 

9 8 

Hl2 

Hl2 

H13 

103 

-3 r 

-18 r 

16 r 

-6 r 

2 r 

23 r 

7 r 

18 r 

-14 r 

2 r 

-15·r 

8 i 

"if·" by "If" . 

"<unsigned constant>" by "<constant>" 

121 -8 i 260: too many exit labels 

124 -15 r "14" by "15" 

124 -14 r "14" by "15" 
"(output)" by "(output):" 127 

.. fi " by .. f ( i )'." .. g ( i + 1 ) .. by .. ~ (j +, ) ,, . "g i •• by "g (j ) 13 3 
27 r 

3 r 

"18.A" by "4,A '' 

"two'' by ••to"' 
•• 1 •• b y ·• n .. ., '' ~ " b y "n -1 •• , · ,. 3 " b y "n -2" v 

"(n-1)" by "2", "n" by "1" 
135 5 r "althought" by ''although'' 

135 30 r "subtstitute" by "substitute" 
"stricly" by "strictly" 140 11 r "structure type" by "structured type" 
"i,j" by "i" 

161 -17 r 
.Qfillin. inor.der(pT".llinkl;" by ".l;LaJ;ii.u inorder(pT .llink);" 

whole line by 

· "addition to 

161 -16 r whole line bY 

.. 
the procedures .iltl and .Jlfil, The textfiles these" 

, <formal" by "; <formal" 

"extent" bY "extend" 
"standard procedures apply to must not.necessarily represent" 

"as ne by ''as one 

The 'procedure read can also be used to read from a file f which 
is not a textfile, 

read(f,x) 
in this case stands for 
~ x :- fT: get(f) .aru1 

8 i The procedure write can also 
which·is not a textfile, 

be used to write onto a file f 

13 r 

7 r 

20 r 

-6 r 

-7 r 

write (f ,x) 
in this case stands for 

.h.5illin fT : a x: put (f) ~ 

''debby" by "debby 

" r" by "a r.~· 

"bufffer" by "buffer" 

''scaler'' by ''scalar'' 

"char, and .alfa" by "and char are listed" 

162 3 r "..e.nd uf .line" by "..e.nd uf .li.oe" 

162 -15 i The procedure read can also be used to read from a file f which 
is not a textfile, read(f,x) is in this case equivalent to 
x :- fT; get(f}, 

162 -6 i T~e procedure write can also be used to write onto a file f 
which is not a textfile, write(f,x) is in this case equivalent 
to fT :- x: put(f). 

. . , 
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UNIVERSITY OF MINNESOTA I University Computer Center 
lWIN 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 grov1th of interest in the 
new progi~ammtng 1 anguage Pasca.1 as both a vehicle for teaching programming 
concepts and for developing reliable software. In response to this interest 
a new Pascal User's Group i~ currently being formed. Members of the group wi11 
receive quarterly issues of the new expanded Pa.6c.d NetoslefteJr. which will contain · 
a wide range of information both submitted by and of interest to the Pascal. user, 
teach.~..r.,. maintainer, implementor; or just plain fan. (This Pascal User's Group 

. . 
-~ill be supplanting the informal Pascal Newsletter published previously by the 
University of Colorado and v1hich 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 I Academic year and entitles you to 4 issues of the Newsletter. 

{The first issue will appear September, 1976.) Please fill out the enclosed 
. coupon along with your check or money ~rder made payable to "Pascal User's Group" 

and mail to the indicated address. Extra ~opies of the coupon are included to 
facilitate any future correspondence. 

We would also appreciate it if you would please forward this l~tter 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 

G. Michael Schneider, _Associate Editor 

John P. Strait, Associate Editor 

· PMc.al Newbleti.Vr. 

~ 'S' 
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PASCAL USER'S GROUP 

USER'S 

GROUP 

~ ~ 

ALL PURPOSE COUPON 

****************** 

(Clip, photocopy, or ·reproduce and ma i 1 to: . 

PMc.al. l1MU1!.o GJr.ou:p I c/o Andy Mickel 

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

I I Please enter me as a member of the PMc.al. U.oe.Jt.'.o GMttp fo.r the current Academic 
Year ending June 30, 1977. I understand that I shall receive all 4 issues of 
Pa.oc.al. N0.1.J.6f..e.t.t.0 fo~ the year. Enclosed please find $4.00. 

I I My new address is printed below. Plea.se use it from now on. I '11 enclose an 
old mailing label if I can find one. 

I I Enclosed are some bugs I would like to report to the distributor of the 
. ' version of Pascal. Pl ease fon1ard it to the 

. appropriate person so that something can be done about it. 

I I Enclosed please find a contribution (such as what we are doing with Pascal 
at our computer installation), idea, article, or opinion which I wish to 
submit for publication in the next issue of the Nei..v.o.te.t.t.e.Jt.. · 

I I None of the above. 

Other comments: From: 

name ~~~~~~~~~~~~~~~~~-

address 
~~~~~~~~~~~~~---,-~~ 

phone ~~~~~~~~~~~~~~~ 

/ 
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PASCAL IMPLEMENTORS 

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 fr.om the University of Colorado. The date given is that of 

the most recent contact with the person(s) given. In some cases, it 

is the shipment date. After the date is the configuration parameters, 

the target machine, and the implementation status when known. 

Mr. S. Kamal Abdali 
Rensselaer Polytechnic Institute 
Department of Mathematical Sciences 
Troy, New York 12181 

Mr. Eric w. Anderson 
12049 Greenwalk Drive 
St. Louis, Aissouri 63141 

Hr. Hike Ball 
Code 2522 
Naval Undersea Center 
San Diego, California 92132 

Hr. Henry Bauer 
P. O. Box 3682 
Computer Science Department 
University of Wyoming 
Laramie, Wyoming 82071 

, .... ~ 
Hr. Steven Bellovin 
University of North Carolina 
Department of Computer Science 
New west Hall 

~~.JC.tlapel Hill, North Carolina 27514 

Hr. David A. Bennett 
Pattern Analysis+Recognition Corp. 
228 w. Dominick Str~et, On the Mall 
Rome, New York 13440 

Mr. Lou Severino 
Computer Center 
California State University 
Northridge, California 91324 

Hr. Stephen W. Borden 
Biology Data Center 
Inst. of Animal Resource Ecology 
University of British Columbia 
2075 Westbrook Place 
Vancouver, British Columbia 
Canada V6T 1W5 

7 November 1975 

31 May 1976 
l3lll71, 4, 4, l, 1, 8, 3, 11, 31 

21 May 1975 
65535, 1, 1, 1, 1, 2, 1, 12, 35 

1 May l97S 
131071, 1, 1, 1, 1, 2, 1, 11, 31 
Xerox Sigma 7 

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

15 December i975 
65535, 2, 4, 1, 1, 8, 2, 8, 15 

8 May 1975 
CDC 3300 

7 May 1975 
16777215, 4, 8, 1, 1, 8, 3, 11, 31 
IBM 370/168 under MTS 
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Mr. Kenneth L. Bowles 
UCSD Computer Center 
P. o. Box 109 
La Jolla, California 92037 

Mr. C. E. Bridge 
E. I. du Pont de Nemours & Company· 
Engineering Physics Laboratory 
101 Beach Str.eet. 
Wilmington, Delaware 19898 

Mr. Robert Bruce 
Harris Corporation 
Computer Systems Division 
1200 Gateway Drive 
Fort Lauder.dale, Florida 33309 

Dr. John Earl Crider 
7201 Brampton Road, Apt. 114 
Houston, Texas 77025 

Mr. Edouard J. Desautels 
University of Wisconsin-Madison 
Computer. Science Department 
1210 West Dayton Street 
Madison, Wisconsin 53706 

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

Mr. Charles V. Gaylord 
Mr. Micheal Richmond 
Mr, James Gilbert 
Manager., Software Design 
Systems Engineering Laboratories 
1900 Quail Street 
Newport Beach, California 92660 

or. James E. George 
Mr. Robert T. Johnson 
Los Alamos Scientific Laboratory 
Cl0 - Mail Stop 268 
P. 0. Box 1663 
Los Alamos, New Mexico 87544 

Mr. A. J. Gerber 
University of Sydney 
Basser. Dept. of Computer Science 
Sydrrey, New South wales, 2006 
Australia 

Mr. K. w. Giese 
Virginia Polytechnic Institute 
Computer Science Department 
560 McBryde Hall 
Blacksburg, Virginia 24061 
or 
Dr. Johannes J. Martin 
1001 Highland Circle SE 
Blacksburg, Virginia 24060 

22 August 197"5 
131071, 1, 1, 1, 1, 2, 1, 16, 47 
Burroughs 86700, PDP-11 
Proceeding 

10 November 1975 
32767 r 2, 4, 1, 1, 8, 2 1 11, 15 

5 Nov.ember 1975 
32767' 1, 2, 1, 1, 3, 1, 8, 23 

27 May 1975 

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

l September 1975 

24 October 1975 
262143, 4, 4, 1, 1, 8, 4, 12, 31 
65535, 1, 2, 1, 1, 4, 1, 20, 15 
SEL 86-00 
Complete 

2 May 1975 

15 AUgust 1975 
16777215, 25, 34, 8, 1, 72, 24, 16, 24 
Bur.roughs Bl 726 
Proceeding, Expected December 1975 

28 April 1975 
16777215, 4, 8, 1, 1, 8, 3, 11, 31 
IBM 370/158 under ASP 
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Mr. Jonathan R. Gross 
University of Minnesota 
Soc. Sci. Res. Facilities Center 
25 Blegen Hall . 
Minneapolis, Minnesota 5_5455 

Dr. Gil,.bert Hansen 
Dept. of Computer+Info. Sciences 
512 Weil Hall 
University of Florida 
Gainesville, Florida 32611 

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

6 March 1975 
DEC PDP 8/E 

22 April 1975 
3145728, 4, 8, 1, l, 8, 3, 11, 31 
IBM 370/165 under OS/MVT 
22 April 1975 
65536, l, 2, l, 1, 4, l, 8, 15 
TI 980A 
Complete, Available for distribution 

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

Mr. Andrews W. Hastings 31 May 1976 
Information Processing Systems 9297 327679, 4, 8, l, l, 8; 3, 11, 33 
Raytheon 
Electromagnetic Systems Division 
93 Castilian 
Goleta, California 93017 

Prof. T. s. Heines 
Computer and Information Science 
Cleveland State University 
Cleveland, Ohio 44115 

Mr. Earnest E. Hughes 
Systems Programmer 
CHI. Corporation 
11000 Cedar Avenue 
Cleveland, Ohio 44106 

Dr. Fred M. Ives 
Dept. of Math. and Computer Sci. 
Western 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. 
Minneapolis, Minnesota 55455 

Mr. Larry J. Jensen 
Datapoint Corporation 
9725 Datapoint Drive 
San Antonio, Texas 78284 

Mr. Peter Kornerup 
Computer Science Department 
Univ. of Southwestern Louisiana 
USL Station Box 4-4330 · 
Lafayette, Louisiana 70504 

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

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

22 July 1975 
16777215, 4, 8, 1, i, 0, 3, ii; 31 
IBM 370; Interdata 70 

15 May 1975 
CDC 3300 

5 November 1975 
65535, 2, 4, l, l, 8, 2, 8, 15 

3 March 1976 
16777215, 1, 1, l, 1, 2, l, 12, 35 

Dr. Robert M. Lansford 
Burroughs Corporation 
3620 Greenhill Road 
Pasadena, California 91107 
or 
Mr. William c. Price 
Burroughs Corporation 
460 Sierra Madre Villa Ave. 
Pasadena, California 91109 

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 95053 

Mr. Hugh MacKenzie 
CSIRO 
P. o. Box 1800 
Canberra City, A. c. T. 
Australia 2601 

Mr. Robert Matherne 
Senior Research Engineer 
Research Department 
Foxboro Corporation 
Foxboro, Massachusetts 02035 

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

Mr. Carlton Mills, Soft. Eng, 
Mills International 
203 North Gr.egor.y 
Urbana, Illinois 61801 

Mr. Richard O'Brien 
Texas Instruments, Inc. 
13510 North Central Expressway 
Nor.th Building 
Dallas, Texas 75232 

Mr.. Stephen A. Pitts 
305 East Jarman Drive 
Midwest City, Oklahoma 73110 

Mr.. Fred Powell, Director 
Computer Center 
Mary Baldwin College 
Staunton, Virginia 24401 

Prof. Bruce A. Pumplin 
University of Wisconsion 
Department of Computer Science 
Garfield and Park Avenue 
Eau Claire, Wisconsin 54701 

10 February 1975 
Burroughs B4700, B6700 

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

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

18 December 1974 

23 January 1976 
65535, l, 1, l, l, 3, 1, 8, 23 
FOX 1 

21 February 1975 
32767, l, 2, l, l, 4, l, 6, 15 
32767, l, l, l, l, 4, l, 16, 15 

10 February 1975 
1048575, l, l, l, l, 2, l, 17, 39 
Burroughs 86700, Modcomp 

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

15 May 1975 

21 May 1975 
16383, l, 2, 1, l, 4, 1, 8, 15 
IBM 1130 

5 November 1975 
32767, l, 1, l, 1, 2, l, 13, 39 
Burroughs B5700 
Complete 
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Mr. James D. Rogan 
Comshare, Inc. 
Wolverine Tower 
P. 0. Box 1588 
Ann Arbor, Michigan 48106 

Mr. Richard L. Roth 
1052 Clark Avenue 
Mountain View, California 94040· 

Mr. David Rowland, Manager 
Electro Scientific Industries, Inc. 
13900 N. w. Science Park Drive 
Portland, Oregon 97229 

Mr • Mark D. .Rustad 
Moorhead State University 
Computer Center 
1104 7th Avenue South 
Moorhead, Minnesota 56560 

Prof. A. H.J. Sale 
Department of Information Science 
University of Tasmania 
G. P. 0. Box 252C 
Hooart 7001, Tasmania 

Mr. James P. Shores 
344 Glenwood Avenue 
New London, Connecticut 06320 

Mr. Thomas C. Socolofsky 
221 Agriculture Hall 
Michigan State University 
East Lansing, Michigan 48823 

, Mr. Henry Spencer 
"P. O. Box 302 

sub Post Off ice 6 
Saskatoon, Saskatchewan 
Canada S7N 0W0 

Mr. Gordon Stuart 
Camosun College 
Technical and Vocational Institute 
1950 Lansdowne Road 
Victoria, B. C., Canada V8P 5J2 

Mr. Robert A. Stryk 
Honeywell, Inc. 
Mathematical Sciences Department 
Corporate Research Center 
107~1 Lyndale Avenue South 
Bloomington, Minnesota 55420 

Dr. Andrew S. Tanenbaum 
Wiskundig Seminarium 
Der Vrije Universiteit 
Amsterdam - 1001 Postbus 7161 
De Boelelaan 1081 
Netherlands 

13 May 1975 
131071, 1, 1, 1, 1, 2, 1, 11, 31 
Xerox Sigma 9 

21 April 1976 
65535, 2, 4, 1, 2, 8, 2, 11, 15 
Microdata 800 

17 November 1976 
65536, 2, 4, 1, 1, 8, 2, 16, 15 
DEC PDP 11/05 
Proceeding, Expected Summer 1976 

31 May 1976 
UNIVAC 90/30, Motorola 6800 

18 August 1975 
196607' 1, 1, 1, 1, 2, 1, 11, 39 
Burroughs B6700 
Proceeding, Expected December 1975 

21 May 1975 
262143, 1, 1, 1, 1, 2, 1, 12, 35 
Univac 1108 

22 July 1975 

13 February 1975 
65535, 2, 8, 1, 1, 8, 2, 8, 15 
DEC PDP 11 

3 March 1976 
65535, 2, 4, 1, 1, 8, 2, 8, 15 
PDP 11/40 

18 December. 1975 
71000, 1, 1, 1, 1, 2, 1, 12, 20 

7 February 1975 
65535, 2, 4, 1, 1, 8, 2, 6, 15 
DEC PDP 11/45 

Mr.. Michael Teener 
Technology Ser.vice Corporation 
2811 Wilshire Blvd. 
Santa Monica, California 90403 

Mr. Greg B. Thagard 
60 Linda Isle 
Newport Beach, California 92660 

Mr. Alfred I. Towell 
Wrubel Computer. Center/Hper 
Indiana University 
Bloomington, Indiana 47401 

Mr. Robert D. Vavra 
Sper.r.y Univac Computer Systems 
2276 Higher.est Drive 
Roseville, Minnsota 55165 

Prof. Jean G. Vaucher. 
Departement d'infor.matigue 
Univer.site de Montreal 
Case postale 6128 
Montreal 101, Canada 

Mr. Scott K. Warr.en 
warren, rowe & associates 
2715 Bissonnet, suite 212 
Houston, Texas 77005 

Mr.. Masar.u Watanabe 
Institute of Industrial Science 
University of Tokyo 
22-1, Roppongi 7 Chrome, Minato-Ku 
Tokyo 106, Japan 

Mr. Ben Watson 
Texas Instruments, Austin 
Mail Station 2091 
P. 0. Box 2909 
Austin, Texas 78767 

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

Pr.of. David B. Wortman 
Computer Systems Research Group 
University of Tor.onto 
Toronto, Ontario 
.Canada M5S 1A4 

Mr. Walter Wuensch 
Mobydata, Inc, 
P. o. Box 462 
Ontario, New Yor.k 14519 

Mr. John S. Yates 
Computer. Identics Corp. 
31 Dartmouth Street 
Westwood, Massachusetts 02090 

31 May 1976 

. 31 March 1976 

17 October 1975 

7 February 1975 

15 December. 1975 

2, July 1975 
549755813887, 1, 1, 1, 1, 2, 1, 16, 39 

13 February 1975 
16777215, 4, 8, 1, 1, 8, 3., 11, 31 
FACOM 230/55 

18 March 1976 
65535, 2, 4, 1, 1, 8, 2, 8, 15 

18 December 1974 

14 March 1975 
16777215, 4, 8, 1, 1, 32, 4, 32, 31 
16777215, 8, 8, 8, 8, 8, 8, 8, 31 
IBM 370 

27 January 1975 
h,,35, 2, 4, 1, 1, 4, 1, 11, 31 
Data General 840 

23 June 1975 
65535, 2, 4, 1, 1, 8, 2, 8, 15 



Mr. Kenneth Young 
3311 West 3rd Street, Apt. 1-319 
Los Angeles, California 90020 

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

Stanford University 
Stanford Linear Accelerator Center 
2575 Sand Hill Road 
Menlo Park, California 94025 

19 December 1975 
524287, 4, 0, 1, 1, 8, 3, 11, 31 
IBM 370/145 under VM/CMS 

22 December 1975 
32768, l, 2, l, l, 3, l, 0, 23 

21 May 1975 

The second list is of other Pascal implementation efforts. 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-1014 Budapest, Uri u. 49 
Hungary 

Prof. Tore Amble 
Division of Informatics 
University of Trondheim 
N-7034 Trondheim - NTH 
Norway 

Dr. C. Bron 
Dept. of Electrical Engineering 
Technical University of Twente 
P. 0. Box 217, Enschede 
Netherlands 

Mr. Pierre Desjardins 
Departement D'Informatique 
Universite de Montreal 
Case Postale 6128 
Montreal 101, Quebec 
Canada · 

Monsieur Marcel Dupras 
Institut de Programmation 
Tour 55-65 
11 Quai Saint Bernard 
F-75 Paris 
France 

12 December 1975 
PASCAL-P2 
CDC 3300 
Proceeding 

24 April 1974 
PASCAL-Pl 
Univac 1108 
Complete, Available for distribution 

8 August 1975 
PASCAL-Pl 
PDP 11 
Proceeding, Expected December °1975 

l November 1974 
Xerox Sigma 6 

l December 1974 
PASCAL-Pl 
CDC 3600, CII 10071 
Complete 

Mr. Lucien Feiereisen 
Inst. £. Biokyber. u. Biomed. 
Universitaet Karlsruhe 

30 June 1975 
Techk.JANUS 

D-7500 Karlsruhe l 
Kaiserstrasse 12 
Germany 

PDP-ll/45 under DOS/BATCH 
Complete 

-------··------

Dr. Charles N. Fischer 
University of Wisconsin 
MACC: 1210 w. Dayton Street 
Madison, Wisconsin 53706 

Dr. w. Bruce Foulkes 
PASCAL Distribution Manager 
Department of Computer. Science· 
University of Manitoba 
Winnipeg, Manitoba 
Canada R3T 2N2 

Pr.of. Dr. G. Goos 
Institut Fuer. Informatik II 
75 Kar.lsr.uhe l 
Zir.kel 2 
Germany 

Prof. Per. Br.inch Hansen 
Information Science 286-80 
California Institute of Technology 
Pasadena, California 91125 

Mr. Al.Hartmann 
Mail Code 286-80 
California Institute of Technology 
Pasadena, California 91109 

Monsieur Gerard Henneron 
!REP 
Department Informatique 
Boite Postale 47 
38040 Grenoble CEDEX 
France 

Mr. Teruo Hikita 
Mr.. Kiyoshi Ishihata 
Mr. Michiaki Yasumur.a 
Information Sciences Laboratories 
University of Tokyo 
Faculty of Science 
Bunkyo-ku 
Tokyo 113 
Japan 

Mr.. M. Iglewski 
Computation Centre 
Polish Academy of Sciences 
P. o. Box 22 
00-901 War.saw PKiN 
Poland 

Prof. Richard B. Kiebur.tz 
PASCAL Compiler Project 
Department of Computer Science 
SONY at Stony Brook 
Stony Brook, New York 11794 

30 December 1975 
Univac 1110 
Proceeding, Expected Fall 1976 

16 Apr.il 1974 
New compiler written in PL360 
IBM 370. 
Proceeding, Available for distribution 

l November 1974 
PASCAL-Pl 
Bur.roughs B6700 
Complete 

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

29 Apr.il 1974 
PASCAL-Pl 
!BM 370 
Complete, Distribution terminated 

l December 1974 
PASCALl Bootstrap 
IBM 360 under OS/MVT 
Complete 

21 February 1975 
PASCAL-P2 
Hitac 8800/8700 
Complete 

30 December 1975 
PASCAL-P2 
IBM 370/145 
Proceeding 

15 March 1976 
New compiler. 
IBM 360 and 370 
Complete, Available for distribution 
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Dr. John Larmouth (Pascal) 
Univ. of Cambridge Comp. Lab. 
Corn Excnange Street 
Camoridge CB2 3QG 
England 

Mr. R. Moll 
Leibniz-Rechenzentrum der BAW 
Barerstrasse 21 
D-8~00 Muenchen 2 
Germany 

Prof. Dr. H.-H. Nagel 
Institut Fuer Informatik 
Universitaet Hamburg 
Schlueterstrasse 70 
D-200~ 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, Illinois 61801 

Dr. s. v. Rangaswamy 
School of Automation . 
Indian Institute of Science 
Bangalore 560 012 
India 

Mr. David L. Russell 
Digital Systems Laboratory 
Stanford University 
.,s.~anford, California 94305 

Software Engineering Group 
University of Colorado 
Department of EE 
Boulder, Colorado 80302 

Mr. Rod Steele 
Tektronix, Inc. 
P. o. Box 500 
Beaverton, Oregon 97002 

Dr. Jergen Steensgaard-Madsen 
Datalogisk Institut 
University of Copenhagen 
Sigurdsgade 41 
DK-2200 Copenhagen N 
Denmark 

Kr. H. C. de Ruyter van Steveninck 
Philips Research Laboratories 
·Eindhoven 
Netherlands 

1 November 1974 
Interpreter 
IBM 370 
Complete, Available for distribution 

4 December 1974 
Telefunken TR440 
Complete 

l July 1975 
PASCAL-Pl 
nEC System 10 
Complete, Available for distribution. 

29 August 197 4 
PASCALl Bootstrap 
DEC PDP 11/20 
Complete 

24 October 1974 
PASCAL-Pl 
IBM 360/44 

3 September 1974 
PASCAL0 Bootstrap 
IBM 370 , 
Complete, Distribution terminated 

l September 1975 
Intermediate language - Janus 
Portable · 
Preliminary version available 
Next release - l February 1976 

11 December 1975 
Bur.roughs B3700 
Complete 

25 July 197 4 
PASCAL-Pl Bootstrap 
Univac 1100 under EXEC 8 . 
Complete, Available for distribution 

l November 1974 
PASCAL-Pl 
Philips Pl400 
Complete 
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Mr.. Masato Takeichi 
Dept. of Mathematical Engr. 
Faculty of Engineering 
University of Tokyo 
Bunkyb-ku 
Tokyo 113 
Japan 

Monsieur Didier Thibault 
17 Rue Gay-Lussac 
75005 Paris 
France 

Monsieur Alain Tisserant 
Ecol·e des Mines 
Departement Informatique 
Pare de Saurupt 
54042 NANCY CEDEX 
France 

Dr.. p, J. Voda 
Computing Research Centre 
Dubravska 3 
885 31 Bratislava 
Czechoslovakia 

Dr. Jim Welsh 
Department of Computer Science 
Queen's University 
Bel:f;ast BT7 lNN 
Noi:th Ireland 

1 September 1974 
PASCAL-Pl Interpreter 
MELCOM 7700, Xerox Sigma 7 (monitor BPM) 
Complete 
1 March 1975 

. PASCAL-Pl Interpreter 
FACOM 230-38 (OS2/VS) 
Complete 
1 August 1975 
Rewrite of CII IRIS 80 PASCAL! Compiler 
MELCOM 7700, Xerox Sigma 7 (monitor BPMJ 
Complete 

2 May 1974 
PASCALl Bootstrap 
CII IRIS 80, CII 10070, Xerox Sigma 7 
Complete, Available for distribution 

4 July 1975 
PASCAL-P2 
Telemecanique Tl600, Solar. minicomputer 
Proceeding 

19 Mar.ch 1976 
PASCAL0 Bootstrap 
CDC 3300, IBM 360, SIEMENS 150, Commecon RJ 

Complete 

29 July 1974 
PASCAL0 Bootstrap 
ICL 1900 

- Compl~t~ •. Available for distribution 
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