
PASCAL NEWSLETTER 

May, 1974 Number 2 

FROM THE EDITOR 

The second newsletter marks the release of PASCAL 2 for CDC 
CYBER 70 and 6000 series computers under the KRONOS or SCOPE operating 
systems. Interested CDC users may place orders as explained in the 
section PASCAL 6000 - 3.4. Also, implementations of PASCAL for other 
machines have become known through recent correspondence. Further infor
mation about these implementations can be obtained. by writing directly 
to' the contact given with the 'description of each 'implementation. 

Please note the following important points. 

1) Dr. Wirth, the author of PASCAL, is negotiating with a pub
lisher to print a paperback edition of, "A User Manual for PASCAL It by 
Jensen and Wirth. People who have received a preliminary version of 
this manual should not make any further copies of it. 

2) The University of Colorado has offered in the past (a $10 
discount on orders of PASCAL from previous recipients' of the package. 
The discount has been dropped since the new release of PASCAL is more 
than merely a cdrre~,tion to prior versions. The extra money wilf ':b'e 
used to defray the cost of this newsletter. 

3) A short history of the development of PASCAL is given so 
that references can be made to the origin of PASCAL compilers on non
CDC computers. 

4) A limited number of copies of the first edition of the news
letter are available on request from the editor .. ',' 

Items of interest or requests for material cart be mailed to 
the editor: 

or phone: 

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

(303) 443-2211, ext. 6934. 

PA~CAL is a~ ALGOL-like programming language with data structure 
facilities written by' :Dr. 'Niklaus Wirth at ,the Eidgenossische Technische 
Hochschu1e (ETH) ih Zurich, Switzerland. The original language defini
tion was made in November, 1970, in "The Programming Language PASCAL" 
published by ETH and later in Acta lnforma;tica 1, 35-63 (1971)~ The 
last compiler of this v~rsion of PASCAL was 'released in August, 1972. 

In November, 1972, exp;'~~ience gained with the> original language 
revealed certain details of fhe1tanguage that should be changed. This 



was done with the publishing of, "The Progranuning Language Pascal (Revised 
Report)" in November, tI,AnlAxiomatic Definition of the Progranuning Language 
Pascal" in December, and the release of an updated compiler dated Decem
ber lt 1972. This compiler implemented all the specification's of the Re
vis'ed Report except .for class variables which conformed to the definition 
of the original report. 

Later, a preliminary version of the PASCAL-P compiler was developed 
and released ,to a limited nUl1)ber of· sites. Most of the PASCAL compilers 
impl,ementec( for non-CDC machi'nes are based on i this! ;compiler and are iden
tical in the form of PASCAL compiled by the December, 1972 release for 
CDC machine~~ 

. . May, 1974, brings the release ofa completely new PASCAL compiler 
called' PASCAL 2 for CDC machines . Details of thc,.changes .made, and a 
descripti~~' of the m~terials~vailable arc given in the section, PASCAL 
6000 - 3.4. 

,." Finally, :the ':PASCAL-P compiler is 'being rewritten to bring it in 
line w:ffh'(starldard: PASCAL~ This'portable compiil:er is expected to:1?e 
ava:i lab Ie'· .im July'-

.. PASCAL FQR ,ljpth.GD(j: . MACHINES; 

Several '~~';t(;7S lIa.vp implement.cd :P~?CAL compil~ii$ for"computers 
other than CDC ',60"00 series machines. The. machines ;represented, are the 
ell IRIS 80, CII10070, DEC System la, IBM 3601370~,' UNIVAC 1108, and 
XDS SIGrv1A 7. For further information on these projects, w,rite the con
tacts 'given below .. 

The; CI I IRIS 80, ell 10070, a;nd XOS SIGMA 7:l share (the same machine 
language. '"Mr. Didier, Thibault and Mr .. p~ Mancel havcita.ken,the D-ecember, 
1972 PASCAL compiler for the CDC machine and bootstrapped it for the ell 
IB-IS ~P .. . This compiler is currently being tested· under ,control of a 
monitor written for the SIRIS 7 - SIRlS 8 operating system. It generates 
relocatable binary object code which can be linked by the general linkage 
editor. It uses the chara~cte:f' set ordering as defined by PASCAL on the 
CDC computer. It allows pTocedures to be separately compiled and merged 
at linkage time$ It allows all "file' management compatible with the SIRlS 
7 or SIRlS 8 operating system uSing the S.G~F. assisted file management 
system distributed by: the Cllcolilpany. It accepts all features of the 
PASCAL language except. the non-dynami~ allocation of £;L~~S'~.,. 

The compiler consists of 4500 lines of PASCAL code running.),.lnder 
control of a monitor (assembly code). The PASCAL program consists of 
23, OOO,ma,chi,ne instruction?.;: a,nd', . .the m,oni tor 1QOO mach~n.~instructions. 
Itrequii~~ 40 ;,QOQ thirty=two ,:b~t words to compile i tse~f., To :makethis 

"'. . '.'.','.'."" ,. .' .' .. ,l·.,· .. 

cqiJ!pil\~:r, :~vailcfl;>.feQn ,other operating syste~s,: ,the moni t;qr.,has to ,he. 
~~w~¥i ~t~l;l"~';L,':fh~,s'~~~,ran.spo,$i-~ion wou)d be eas~~:r;"if a fi Ie management :. 
system ,:i$ avai~~ti'le on the ,targe.t machine. \ ~ . ~ \ <~: .. I J . . •..• \ ~ " " I, '", 

• 1 The bo6tsir~pll ~f this eo~pi le~ was done using the; L~I I IRIS 80 
and .a CPC, machine. in: parallel. A sj;mulator was not used., nItt took two 
,ti;~p:e~t~p.·'ce.d .programm~.r.s .:1.4 man mQnths,to complete,. 
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This compiler is currently being tested prior to its distribution. 
People interested in receiving documentation can place their names on a 
mailing list by writing: 

S.F.E.R./PASCAL 
IRIA 15-02 
B.P. 5 78150 Le Chesnay 
France 

Address other correspondence to: 

Mr. D. Thibault 
17 rue Mayet 
75006 Paris 
France 

The DEC System 10 implementation of PASCAL was developed at the 
University of Hamburg, Germany by Professor H. -H. Nagel. Work began 
in April, 1973 with receipt of the prelint'l.nary PASCAL-P compiler from 
ETH. By November, this version would c6tnpile itself. As of April, 1974, 
everything mentioned in the revised PAscAL report of July, 1973, including 
I/O formats, is implemented with the exception of procedures and functions 
as formal arguments, arithmetic procedures (SIN, COS, EXP, LN, ARCTAN, 
ROUND), and GO TO leaving a procedure body (the GO TO EXIT). Work on 
these areas is in progress. 

In particular, the following goals have been reached. The com
piler generates in one pass immediately executable (no loader run) re
entrant code, generating a sharaQle pure part and a separate LOW-file 
containing data. A new feature, INITPROCEDURE, has been implemented 
to initialize global variables. I/O is possible to standard as well as 
to declared files~ Files may be declared only as global:variabl~s. A 
standard file naineHTTY is introduced to allow communication ~ith' the 
user terminal. An optional file name may be given in READ/WRttE'tO'use 
the formatting caga.bilities of these procedures for all fi1es'of CHA,~. 
The actual file n~xhe may be indicated at execution time by an optiohal 
argument to RESET or REWRITE. The printable upper case ASCII character 
set is used as internal representation of characters. The appropriate 
procedures and attributes like READLN(f), WRITELN(f), EOLN(f) , etc. 
have all been implem~nted. DEC line numbers are recognized~ stored" and 
accessible with a special new procedure GETLINENR. Indexed access to 
PACKED ARRAY has been implemented. Constant indices are evaluated at 
compile time. To obtain a completely self-sufficient compiler, the re-

,ent;rant runtiltle support is copied out of the compiler into the user's 
object code file. . !~ 

A preliminary version of this compiler has already been sent to 
several sites in 'the Un'ited States (Professor ;T'~l'ry :Beyer at the Univer
site of Oregon, Dr~ D,onald I. Good at the University of Southern California, 
and Dr. FrederIck A. Hosch at Louisiana State University). A bug contest 
has revealed s'everal critical and about twelve m:r'ftor errors in this ver
sion which have been corrected in the meantime. The compiler is 'currently 
being used in teaching undergraduate students and in small research pro
jects. For further information write: 
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Professor H. "··H~ Nagel 
Univ0,Tsi bit Ha.mburg 
Institut filT lnformatik 
2 Hamburg 13., Schll1teI'strasse 66-72 
Germany 

Two sites are working on PASC4.L implementations for IBM 360 and 
370 series machines. Mr. Robert S. Deveril1 and Mr. Alfred C. HaTtmann 
at the California Institute of Tet:hnology have a running version' of' the 
preliminary PASCAL-P compiler which will be ready soon. Also, Mr. J. M. 
Wells and Mr. W. Bruce Foulkes at the University of Manitoba are working 
on a PASCAL compiler for IBM machines which should be ready SOOD. 

Caltech's version of PASCAL is implemented on an IBM 170/158 
running uncle).:' the OS!VS2 operating system. The envirornnent will operate 
under any version of the OS operating system. About 270 kilobytes of 
me.mory are required to compile the compirer .. The (::omp.iler uses ttfe'~re
cursive descent parsing technique to compile PASCAL ·prog:eams .. in 'a ···single 
P3:ss. Only two files, a standard input and output file; arei Xrilplemented 
in this version. F'i 1.e declarations are unimpl emented ~ as a~e\ l8xi'.t/\labels, 
formal parameter procedures and fU.nctions, and the standard;ftinet!:~;.dris 
"suce" and "pred. n 

For further infonnation write: 

:, ; 

Mr. Al fred C.. Hartmann 
California Institute ,of Technology 
Information Sc1.ence 286-60 . 

. Pasa4epFI;) Calif'ornia 91109 

The PA.SCAL compile; att:h~: 'University of Manitoba had it g~ne~is 
in 1971 at ETH in Zur:lch, Switzerland. An early pap~r, uA Pascal ,Co~.:-
piler for the IBM 360/370 Compilters" n was presented last £a,11,. at th~.\. 
Third Manitoba Conference on. Numerical Mathematics ;reprints-r ;~nQ\lld b~ 
available. by now. The first object programs should be running . .soon.'fpd 
detailed documentation will beawlilable latertllis year. For: furthe,r 
information write: 

'ProfessorJ. M. Wells 
University of Manitoba 

. Department of Computer Science 
.. Winnipeg, CanadaR3T 2N2 

The Univac 1108 implementation of PASCAL was done atbthe Tethni
cal University of Norway by Professor Tore Amble and two of his degree 
students ,Mr. Terj e Moister q.l1d Mr. Ve·tnat' Sundvor. The compi:1er is 
based on the preliminary version of the PASCAL-P compiler. All· cod.e· 

,; generated is in the form of subroutine calls, so '!efficiency 6'fcompiled 
programs is not very high. Packed records, packed arrays, files (except 
for standard files), formal procedures)" a.nd formal· functions were not; 
implemented. For furtherinformatioR'·write:· 
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Professor Tore Amble 
Computing Centre 
Technical University of Norway 
Department of SIN TEF 
N-7034 Trondheim-NTH 
Norway 
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PASCAL bUUU-3.4 

b y N. ',~1 i r t h 

An entirely new compiler for the CDC oUUU series of computers 
hCls beHn under developrHF!nt at E Til Zurich for thn last 1u months. 
As predicted last fall and announced in the first issue of the 
NEWbLE TT[r1 # it is relensed in Mi=iY 1l)'l4 .. An importnnt development 
j s t h f~ d e fin i t jon 0 f a Q.tanua.rJ1 EllILC..6.k..; i nth 8 i n t ere s t 0 f 
portElbl1ity of pronrams. we wish to mf"lke a clf::ar distinction 
between Pascal and PaseRl-like languanes. as several of these 
have already been proposed. The new compiler adheres to this 
Standard. and includes some additional fRcilities clearly 
1 a b 8 11 e r1 a s .e..d.e..ruLi...Q.na (j" ~ - -~ j .. b). T his S tan dar d a 1 S 0 inc 1 u des 
the de fin i t ion (1 f apr 0 9 ram rep res n n tnt ion i n t e r m S 0 f t h f~ 8.1lQ..U. 
.c..tw.r'..a.~.t.m: ~ct. 

The new compiler is designed for use under the CDC SCOPE 3.4 
operating system with its b4-chBracter set. The decision to 
adApt PASCAL to the ASCII set and to character sets without 
explicit control characters has made necessary some changes in 
the definition of the language. Of particulAr importance is the 
decision to eliminatE~ the .e.o.l. chArActer" It was felt that this 
change is in the interest of making Pascal less dependent on 
particular character sets and actual representations af 
textfiles. 

A summary of the changes Bnd innovations of Pascal 60UO-3.4 
compared to Pascal 60UU-J.2 is presented below in an informAl. 
descriptive style. It is divided into the following parts: 

1. Notation (representation. character sets) 
2. Differences between Pascal 6UOU-3&4 and Pascal 60UO-3.2 
j. New facilities of Pascal 6uOU-j.4 
4. New predefined procedures and functions 
~. Control statements (SCOPE 3 .. 4) 

The new compiler generates relocatable binary code that can be 
loaded by the standard loader of the operating system. Before 
execution. the generated code must be linked by the loader with 
a set of subroutines for input/output handling. Each program 
operates on files that are declared as formal parameters in its 
heading_ and are substituted with actual files that can be 
specified in the EXECUTE statement of the control statement 
record 0 

Besides some new features~ the major advantage of the new 
compiler is its improved code which makes compiled programs more 
efficient and more compact@ The price for the expanded 
capabilities is a larger size of the compiler: for averaqe 
programs. B field length of 6000U (octal) is needed. 

The Pascal 60UO-3 8 4 compiler can be ordered from 
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Ms. Kathleen Jensen 
Institut fur Informntik 
Clflusiusstr. ~~ 

tJ 0 U 6 Z3.Lt:kh 
Switzerland 

The charge for a minitape. 
documentation is SFr. 1UU; if 
requestor. the charge is SFr. )~. 

tape handling, postane. and 
a tape is supplied by the 

(Please send minitapes only!) 

I nth p. !JQ.8. and .c..an.a.rLa. 0 r d E? r s m u s t bed i r 8 c ted t a 

Mr. Georoe H. Ri.chmond 
University of Colorado 
Computing Center 
3645 Marine Streot 
Boulder. Colorado dUJU2 
USA 

The charge for a minitape, tape handling, postage (North American continent), 
and documentation is $30; if a tape. is supplied by the requestor, the charge 
is $20. 

The system is available in two versions. namely for use with the 
ASCrI character set (CDC-defined collating sequence) or with the 
CDC scientific char~cter set. When ordering. please specify 

PASCAL 600U-3.4 ASCII or 
PASCAL 6UOO-j.4 CDC 

Along with the system. the following documentation is provided: 

1. A Us~r-MBnual. (copying prohibited. as we are currently in 
conta~t with a publisher who might possibly be able to 
provid~ this manual albng with the Revised Report in a 
moderatelyoriced paperback edition.) 

2. A description of the contents of the tape with instructions 
on how to install the Pascal system. 

Note: the system also runs under SCOPE 3.2. 3.3. and 3.4 with 
the bJ-character set. with the only restriction being that the % 
character cannot be used. 

1.1 Set union is denoted by + and set '~"ntersection by * 
(instead of va. n d A). 
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1.~ ThE? symbols in the left"-hancj· column mr~y iJE sU!Jstitutt~rJ for 
those in the right-hand column. 

until now new 

nul;. 
A an.d. 
v ilL: 
~ <> 
s: <= 
2 >,;:: 

and ( * and ;.:' ) 

li.Q.:t.e. : A a. n d v den 0 teD 001 F; i'1 n 0 p e rFl t ion s ("1 n d C il n not be use c: 
for set operations$ 

ThE~ above tahle def:incs a unique. context -incieperldent 
correspondence between those PnscAl symbols which ~re not 
Available in the j nternati.orll"11 standt.;rd of ISU (ASCII) and 
the ASCII chAracter set., Hener: tht~rH is a standarc1 
representation for a PascAl proOr"am in the l\[3CII chflr'acter 
set .. 

2.1 End of I.ines in textfiles 

T h f! con t r ole h a rae t e r ~.Q.~. w hie h mar k t.~ d t h fJ .. t:; h d 0 f <::1 1 inc " 
has been eliminateds Inst8Ad~ the fol1bwing ~ iextfile 
operators arB able to recognjze and generate line endings: 

eoln(f) a predicate function¥ evaluated while r~adinq a 
textfile" which indic;qt8:::' tJilt:!t:!'::.;~ .. :. he end of the 
current linu in thB textfile f has he8n reAched. 
Suppose the buff8r variAble ft is positioned at 

. . •• r) " the c h f1 rAe t Dr. x a .. n [j t, h El t t h p pro c e d u r [; get \ f 
( 0 r •. r' e ad") j s C a 1 1 p ci i nor d e r t 0 a cc e sst h e 
rl ext c h fO-1 rae t e r" I f x h cl. d tJ c e nth e 1 A s t eh a rae t e r 
i nth e 1 :1 n c • t h 8 n f L ( h 'r Rn k ) " C1 n d t h F! 

value of 801n (f) ;:; true. The next ci-ll1 of get (f) 
(or rE~A.d) accesses thB first chFlracter of the 
next line. and Boln(f) = fRlse (provided the 
next line is not empty)~ 

writeln(f) a standard procedure thAt termi.nntes the current 
line .when writing the textfile f. 

readIn(f) a standArd procedrue thAt skips to t~e'benin~i~g 
of the next line: the buffer variahle fT is 
equal to the first character of the new line. 

The usual program schema for sequential reading of a 
t 8¥.{t f i 1. E~'r~ f f (1 11 0 W S : ( xis a \I t'lr i El b 1 E 0 f t y p e ch n r ; ,P 
denotes the processing of the (n8~t) character.) 
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r as B't (f ) : 
~hi~ ~8of(f) ~~ 
~~~n beginline; 

l't.~ ~eoln(f) 

.b..au.i.n 
read(f.x); {rBaci from thE~ tE~xtfile f: flnri 

assign to x; see section j.1} 

.e.a.d. 

p (x ) 
~n.d.; 
endline: readln(f) 

A line endinq is rE~prf!Spntf!rj by El blflnk. Notice that thE 
followino schemR CAn be used when it is not necessary to 
recognize linn enrfj nns--i .E!. when no sppcial action is 
required upon enCDunterinn An end of A Ijne: 

reset(f),; 
~hi~ ~eof(f) Q~ 

!l.e.£I..in r 8 a d (f .. x ) ; p (x ) 
.e.ud. 

The followinn ahhreviations mAY be used: 

writeln (f.x 1 ••••• xn) .b..e.u.iu 
write (f "x 1" •••• xn): writeln (f) 

.anu 

reRdln (f.x 1 ...... xn) .b.lllli.n 
read (f.x 1 ..... "xn): readln (f) 

.f2D.Q 

N.Q..t.~ : The fir s t par a 111 F~ t ern a m n s the r e levan t t ext f i 1 e ( see 
s 8 C t ion j • 1 ) ; w hen i tis D..Q..t. 0 f t y pet ext f the nth e " f i 1 e 
"input" is assumed by readino a no t hB fi Ie "output'· by 
writing. Hencf~ .. 

writeln stands for writeln(output) 
and 

rend1n stands for readln(input) 

2.~ The program headinr. 

PASCAL bUUU-J.4 requires the specification of a program 
heading. The form is: 

Q..I:..Q..ur:.a..m p (x 1 ., x 2 ., "x n ) ; 

wher'8 ·p"~<is-<the name: of the 'p·ro~Jrarn and x'f~ •• xnaFe" fb'rmal 
file parameters (n21). x1 .... xn are available to the 
program., but also exist outside of 'the program; hence .. they 
are called ~.2S.t.t~roal f..il..lls. (as opposed to local files). 
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~ . "., ........ u: ) J. 0 Ill. l:).,... \0 l=; R n 

be useU in the; .,tr t;::ltf?rncnt· (', r< ~,~ t, ·'1 r"'J ~,) 

+-'" \ 
! n I 

" 

where f1~ .• fn are 
corresp~nding to the 

file n2m~Sg 1.e~ the actual parameters 
or rn alp A r A IT! t~ t E r s x 1 ~ " • x n .' 

The followin rules hold: 

a) T~,c pronrarn hE;a inq c ntain the formAl parameter 

l1 ) 

c ) 

"ou t u t 

As with any 
names x 1 ... ",xn 

o the :r v a r :i it b 1 F}. t h r: f i 1 E~ S den 0 t e rl b y the 
must liB df:cJ.arpc! as filE~ variables in the 

rna i n p rogram ~ Thp excc;Jt50tl OCCUr'S with the files 
"input'· anc1 "ou 
as: 

ut which fl.t'e .,f:I'utomatica11y predE!clared 

~J;;l.r.. i n put ... ~J U put:: t x. t ; 

If any actual param ter 
left empty~ the carr sponM 
program head nu lS hen 
file namE: 

fi in the EXECUTE statement is 
nn formnl parameter xi in the 
s urn cl as thB actual ··logical 

d) Only one " log cal r ceo r'd" Vi:L 11 1.1' c r f:: G d f r (] m t h 8 act u a 1 
fiJe the next 0 mark appc~rs 85 EOF in a 

If f..l f:ile xi is c tn! opencu for rCE1[jinn only F then this 
must be in~icat d by An asterisk following the file 
parameter in the ,prog}"'amhear:l:in " (Thi.s is f'18Cessary. if 
actual files are Permanent Files with ReAd Permission 
only.,) 

Fiu les for the CDC 
i.mplementati 

a)--·p) 
j\ C (in 

i 
:::qu n 8 

spa if:icly 
rule c) is the t a prorrra m 

wit hap ron ram r; 

can be called ::3 ii/ply iN th th on 01 at ment: 

EXECUTF Tf"NDi\FHJ ~ 

or even 

EXECUTE 

when the stBnd~rd 

intended~ No 8 that 
of':'PASCAL 6UO'U .,,2 a 

file 
thE! f IE:; ~,pec 

E:: (':climinated '. 

,j The label decl~ tiDn p rt 

INPUT and OUTPUT are 
f:lcn ions LIN] an'd [OU'T] 

'E v e r y 1 a h elm u s t b D d f3 cIa !'" e doe 0 n 5 B c.; U e n t 1 y ¥' the s y m b 0 1 .e ~i.:t 
:is e 1 j~1i n fI ted from the fLQ.t..Q. s t EJ t 8 met: s ..1 f a 1 a llel L . (an 
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unsigned intener) marks a stakement 
o f a b 1 0 c k l\. t 11 f! n L m U 5 t b f~ 
decl~ration part of A. 

in the stRtement PArt 
d f: C 1 ."'\ r n (~ , i nth e 1 a b P. 1 

Got 0 5 t i1 t e me n t s s h 0 U 1 d b p a \I 0 ide d w h E? n e v (] r p 0 S sill 1. C • 

thereby mRking the computationAl structure of th8 proqrAm 
m 0 ret ran 5 par e n t. J u m p 5) f'r 0 nl 0 u .t 5 i r~ f.! off! ~3 t rue t LI r r~ d 
s t C1 t e m (~ n t j n tot h ,"'i t s tat e men tar e .JJ.Q..t. i] 1. lowed • 

2.4 ThE! stAnclard type "a1f"," 

Due to the introduction of packerl arrflYS (see section J.~). 
the standArd tYPR alfa can be explicitly declnred AS 

.t.)LQ.Jl fl 1. fA:: Q.a..c.t..f:..U ar:r:.il.Y l 1 •• 1 0 J .of. c h n r ; 

A 1 f n val u e 5 mu st· • the ref (J r E! • com P tv IN i t h t h P. r u 1 E; S for 
packed R~~ays. In particulAr. assignments can be made only 
b II t W B E-1 n ide' n tic A 1. t y pes. T h (1 t i. s. a n fl S S i q n rn e n t t 0 a n i'1 1 f i'l 

variable a 

a :;; <character 5 tr in0 > 

is only allowed when the chAracter strinr.-; has £::xactly 1U 
characters. 

Likewise., aIfa nlf-lY no lanner hE regnrdBd c1S a SCAlar type. 
Consequ~ntly. B result type of a f~n~tion ~Annot be of type 
a 1 fA ~. 'h~r ca n the arnu ment of the funct'i on .o.r..c.;i. 

~.~ Pointer types and class variables 

The concept of a class variable is elim~n~ted. Instead of 

.t.)LQJl poi h t e r ;; t c 1 i1 S S va ria b. '1 f:~ ; 

~.ar:. cI"assvariable: ~~a.s.~.Qf. T; 

:is now simply 

.t.y~~ pointer = tT: 

Apart from this. the facilities fo~ poin~Br handlinn remain 
the same. The modification affects only the declaration 
part. 

2~~ The value part 

PASCAL 6UUU-J.4 has 
(A more general 
consideration.) 

no value part as did PASCAL 6000-j.~. 

substitute facility is under 

. .-.11 ..... 



The standard procedures reAd anri write CAn apply to '::"D.Y 
t ext f i 1 R. . not jus t tot he f:i 1e s .t in put" Ii n d .. 0 u t put". The 
fjrst PRra~eter names the t8ktfjl~; when it is not B file 
variable~ then trlB file "input" is assumed by rend and the 
fJle "out·put·· by wri te .. For f:xample. 

write(x .y) stands for write(output.x.y) 

(Also see section ~.1 for reAdln And writeln.) 

j.~ Packed arrays 

The symbol Qa.c.ls.eJJ. before the symbol 1:.r:.r:..J..i !(It) if1:'::; trli'1t the 
storADP requirCn1Rnts for the Array structure should be 
rnihj.ridzed. It hF1S no othpr influF:ncf; on the mC:Anir1D of the 
pro ri r a rn • 0 n e s h () u lli k n c p :i n m j n cl t hAt ;1 C C C S sin q f! n e 1 fa rn f1 n t 
of R PElcked Array can takE; rnOrfJ timE:; tht1n (,lcccssinn one 
from an unpacked array. However. the on5.rl i.n 3toraqf.~ Cfln he 
very nreflt (up to a f,"1ctor of ou in thE cnse of a Dao1ean 
array). For example. the variahle x 

. r R qui res 6 tim f~ s .l.us.~ s tor a net h i'l nth n 5 R rn 8 . \( a r i i'1. hIe W 0 u 1 d 
W fl rei t n.o..t. pac ked ( 0 r i f the com po n EJ i4 t .' t y p e hAd bee n 
specified as ·'inteUBr .')., 'TrlE; reAson is that .9 number 
between U and Y9~ CRn be expressed with 10 binary digits; 
hence. 6 such numbers can he storpd in one60-bit word. 

The packed array is especiAlly important in connectionwlth 
~hAracter strinns. where BRch proup of 1U 6-bit rihRricters 
are packf~d into one word. The stAnrlard type ··al fa" is a 
special case of a ~tring (s8c l 214): an alfs value fits 
exactly into ono word.. · 

A I:s.t.s..:t.r:..i.c..tiun cornman to nll packed structures is thAt no 
component of such a structure (8.0. an element of a packed 
array) m~y appear as an actual parameter when the 
cor res p 0 n din g for m n 1 par a met E~ r iss p e c i fie d a s a .:laI:. 
parameter (variable parameter). 

.,:, . 

J.J Record types with a variant part but ~ithout a tao field 

ObI i gat or yin P A SC A L 60 U 0 - j • ;2 is t h 8 pre sen ceo f a l.au '. 
f.lll..d. when a record type has fl vRriflnt part. For E!xample. 
the tag field x was necessary in the followinrr declAration. 

R: r..e.~ a: T1; 
~~ x: sex UL. 

male: (bm: T~): 
female: (bf: T3) 
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In P/\SCI\L t.,.,UlJU--.).':'t tile tan ficlc.l x .lli~.:i.. ht; OP:itt8c!. thn'rl:~by 

5 i m;J 1 i f yin nth f! abo vee n s C -c 1 t1 LJ 5 e to: 

~u~ sex .Q.f. 

( w her P. •• sex is apr 0 n r a rn rn r~;r -d f) fin r; d t Y P (-I 1. rI c n t i fie r ). T h F'! 

n l1 v fl n t a fi 8 is t h i1 tnt Len r c qui r H S 1 f ~ S sst 0 ran 8 ; the 
disadvantnffu is that it is impossihlE! to f~stfJhlish from the 
val u e () f n a 1 0 n £! W h i, c h v a r i i':1 n tis pre sen t. (F:. n. D n C~ c i, n n [) 
1 0 n r; 8 r ask: ·'if H • x :=0'1 f) 1 c ..tb..c.n ~") T ~ i e r F! for p. (') n f~ S h 0 U 1 r1 usn 
t his n t: w f 1 e x i h iIi. t y .Q.nl.Y.. wit h t h n G r P. Ate s t 0 fen r e • 

3.4 VAlues of tY~8 set 

G i v e n i s E1 sea 1 art y p 8 '/,1 wit h the val u e s w 1 • w d. .. * • • w n ,. T ~) e 
5 f! t m :: l wi" w ( :i. -I- 1 ) • • w ( j -1 ) .. w j] C ::Hl bern or 8 simp 1 y 
expresserl with the notation: 

m = lwi •• wjJ 

wherE-! wi ancj wj are arbitrary 8xpres3ions 
is a v a r i 8 h leo f t y p e ~a.t. .uf. ~'l. 

j.~ External proceriures And functions 

of type \II 
iV", and m 

In PASCAL bUUU-j.4 it is possihle to call external~ 

separately compil8rl procedures and functions. One needs 
only to introduce the name of the procedure (function) by a 

" p s e u d 0 -d e c I a rat i on i n t he pro or F.Hn· h 8 a din n.. T hi sen a b 1 e s 
PascA-l( 'pronrammers to build and access prooram libraries. 
ThB user is however cautioned:to use UI:.e.a1.. -"aLa. for the 
com p i 1 ern 0 Ion D e r has t he 0 P P 0 r t u hit Y toe he c k the 
correspondence between actual and formal parameters. A 
separate write-up documenting thi.s facility is in 
preparation. Note that external procedures and functions 
are not a facility of Standard Pascal~ 

3.6 Segmented files 

The CDC operatinn system allows a file to he subdivided 
into segments of varyino lengths, where each senment.,is a 
·'logieR1 record" in CDC SCOPE terminology. In pASCAL 
6000-3.4 these divisions are ,transparent when the file is 
declared as ~~Qmeot~~. Examplei 

A number of operations are available to end a segmen~ when 
generating a file. and to recognize segments and their 
boundaries when reading a fi1e--regardless of the component 
type. 

putseg(f) completes the generation of the current S~gm8nt 
when writing the file f. 

eos(f) is a 8001ean function indiCAting ~hether the ~nd 



gets80(f) 

.Q. f a ,S.,e g men t has h 8 e n r e ("'1 c h [; d w h i 1. f: r e <l din q t t d;'! 

file f. As~ume that the buffer vAriablR f1 = x 
(of type T). and that "get(f)" is c1111erl .. If x 
was not the lAst element of the segment. ff is 
the value of the next element. If x was the lAst 
e l.e,m e n t 0 f t h (] sen men t. 8 as ( f) is" t rue" and the 
va 1 u e 0 f f tis u n cl e fin e d .. ,; 

initiates 
file f. 

the reading of t'he next senment of the 
f t 1. 5 t Ii e f j r 5 t e 1. e m f~ n t 0 f t h 8 (n f? W ) 

segment.. If there is no next senment. "eof(f)" 
is "true t •• 

The followinG pr-ooram schemR Jl1tJstrates the sequentiAl 
reading of a segmented file f: 

reset(f); 
~hil~ ~eof(f) QU 
.tJ..e.llin beninsenment; 

w.h.il£:. -'cos(f) .d.Q. 
hfllL.iJJ. 

R(ft); gf~t(f) 

.e.n.d.: 
endsegment: octseQ(f) 

.en.d. 

An advantsQB with segmente0 files is the possihliity of 
positioning the reading an~ writinn head (relAtively) 
quickly to any segemnt in the file. Fo~ the purposes of 
reading and (re)writing a. sE!omE-)nted fi'1e .. the standard 
proced~~es .getseg and rewfife arB extendpd to Accept two 
Arguments. 

getseg(f.n) initiates Jth~ reading of the nth senment 
countinn from the· .c..lJ.l:.r:..e.LLt. position·of the 
filBe n>O 'i~pliBs counting segments·"in the 
forward direction; n<U means counting them 
backwards: and n=O indicates the current 
segment. Note: getseg(f_1) ~s equivalent to 
getseg(f). 

rewrite(f;n) initiates the (re)writin~ of f at the 
beginning of the nth segment counting from 
the .c..!JLl.:fiU.t pas 1. t ion. Not e .: r e w r i t e (f' .. 1) i s 
u.o..t. B qui v a1 e h t tor e w r i t e ( f ). The 1 A t t e r 
causes initjation of (re)writing at the very 
beginning of the entire file. 

Since files are organized for sequentiAl (forward) 
pro c e s si ng , ~ one s h 0 U 1 ct not '8 x p e ct get s ega n d r e w r i t e t 0 be 
as effJcient for n <=0 as they are for n >0. 

Obser,ve, the, following rules: 

1) eof{f) always implies eos(f). 
2) get (f) is ,applicable only when eos(f) - false. 
J) put (f) is applicable only when eosef) true. 

-14-



q,) netsor;(f) is applicable only when 8of{f) :::.: fnlst:. 
~) The pro c p d u res put::; en .( f ). . D f~ t 5 e fl ( f ). r e w r i t f! ( f /I n) " n rl 

the function Bos(f) CAn only be appli8d to se~mented 
fill3s. 

b) G 8 [J men ted f i 1 C S r'l r e not par t 0 f :...; t i1 n l! (l r d PAS C f! 1; t h n y 
are an extension to tile lDnQui1flC nn{1 oriented towilrds 
the CDC operating system. 

4.1 Procedures 

rE!adln (x 1. 
writeln(x1. 

/I X n ) 
.x n ) 

see c.:.1 

get s e 9 ( f ). G 1:.: t: ~. t:! ~ ( r • n ) 
I=utseg(f) seE~ j.o 

rewritc(f.n) 

1 j n 8 1 i rn ,1 t, (f II n ) C il usc s the pro q ram tot c r m j n;:1 t f.? W h B nth 8 
textfjle f h?lS more thnn n linF~s. Nu.t..u: the 
cnl1 "linpljrnjt(out~ut.1UUU)" is 
i-3utoHll:'ltical1y l~x8r:utcd '-"It the bcqinni.nn of 
El program. 

page(f) 

hA 1 t 

~ f! 5 5 ~ rr f! ' (s ) 

time(a) 

dRte(a) 

rlispose (p ) 

4.~ Functions 

ealn(f) 
eqs (f ) 

cnUS8S a jump to n new pane when the 
textfile f is bein0 printed. 

torm:inAte3 the execution of the prooram and 
issues c1 post -mortem dymp. 

writes the string s into the dnyfile. 

assignes to the alfa variable a th~cu~~~nt 
time in the form: • hh .. mm.ss.-

ass ignes to the alfa vRril'lblE a the current 
rl ;'1 t e • 

informs the· mE'~mory rn.9n{-1Q8nlent· that the 
v a ria b 1 u ref P. r e n' C f] d t h r 0 ugh the p (Ji n't 8 r p 
wi 11 nolo n 0 nr ben e e d 8 d. ·'c1 is p 0 S 8 (p ).t is 
:i n ace r t a ins ens e t h pin v e r se 0 f ., n 8 W (p ) ••• 

see 2.1 
see 3.6 

card(S) ~quals the cardinal~tyo( the set S (i'.e. the 
number af elements containc1d in the set S Y. 

u n de fin e d (x) is a 0 a 0 Ie n n fu net i a ri. Its val 'u:'(:!' 'i ~ t r u d' w h ({r, 
the value x (of type real) is "infinite" or 
"indc:finite" (sen CDC Manual) .. These values 
Arise in the cases of overflow and division 
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expo(x) 

clock 

i S f'1 n j ri t p ncr fun c t ion Y< i c 1 ~-! i n :<: t r i e ex p 0 n e n t 
G f the f 1 Cl;Q t ::i. n ri -p 0 i n t rep r 8 sen t (1 t i CJ n 0 f t fl e 
rcnl arqUi1lf;nt x. 

is R function without any ~arRm~ters. It 
gjvcs the current pro c C~ s :; i n ;~ tirnc:~ in 
m.:il1iseconds. 

I1,Q..t..e.: ~1 e t s f~ (;" put sen. 1 inc '1 j rn j t 8 h n 1 t. m C's s a q e. t j me. c! ,] t e .. 
e as. c n r d.. u n cl c f :i n p l1 • c x p U • f) n cl c 1. CJ C k. arc .D Q..1. ;_; ten ri (1 r ci 
Pflsc1:l1. hut reprCSf!nt ncjditioflil} fc~;;tures of the CDC 
i HI P 1 fi men t 21 t ion.. ! I (: nee • t fie y m u S the R. v (1 j c1 f~ f 1 i n p r (] f~ r i:'i m s 
thnt Rr8 SU::::t~OSHcj to be portflhlc: .. 

I n ins tal 1 a t j. 0 n s w hie h k e p p t h f! PAGCAl syst8m stored as a 
used tllrough the fnl1owinr; PBrmanent F ile. the:: compi lEn' is. 

control statements. 

f\ TTACH .COMP • 
C(JMP. 
ATTACH "LIfl # 

LOAD .LCO .LID • 
E XF CUTE. 

The addItional informi'ltion needed to complf~te the ATTACf.J 
statements must be supplied by the individual computer 
ins tall R t ion s w h i c h m a k f; P 1\ seA l a va i. 1 a b 1 BitT h f: ins t rue t ion COM P 
calls the compiler and can be provided with parAmeters as 
follows: 

COMP (x .Y .. z ) 

x = source program 
y listing 
Z ::: hinary code 

{default 
(default 
(default 

= INPUT) 
OUTPUT) 

- LCD) 

The instruction EXECUTE 
program, which may call 
general form: 

initiates the execution of the PASCAL 
any subroutine in LIB. It has the 

E XE CUTE 40p (f 1 • • fn ) 

where 
program 
~.~) . 

p is either empty or the name of the program given in the 
heading. f1 ... lOfn are the actual external files (see 

A Standard Pascal job has the following parts: 
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control statements 
end of record (7/0/'1) 
PASCAL pronrRm 
end of record ()/u/~) 
data ( := fil~:~ INPUT) 
~nd of file (6/7/dj~' 



PASCAL and Portability N .' 'Sirth 

Due to the interest expressed by several people to make Pascal 
available on other computers. the E.~al..::.E. system was developed 
by U. Ammann as a side-product of the 6UUO-3 0 4 compiler project. 
Its purpose was to provide with minimal effort the means to 
transport PAscal to other systems with also minimal effort on 
the part of the receiver. This resulted in the Pascnl-P compiler 
which generates code for A hypothetical stack computer M. This 
computer is described as a short PascAl ~ronram that represents 
an interpreter. It is combined with a loader that loads the 
generated code. which is a string of printing characters (i.e. a 
text). The only effort on the part of a receiver of this system 
is then to code the laRder/interpreter in an efficient mAnner on 
his available computer. Of course, the system obtained in this 
way is interpretive and inherently slow; however. for short 
programs its speed proved to be quite acceptable. 

Currently. the Pascnl-P compiler is beinG modified in order to 
1. comply with Standard PASCAL. 
d. overcome some shortcomings of the present version. 
3. be expressed entirely in terms of ASCII characters. 

The new PAscal-P compiler is planned to be available in July 74. 
together with documentation. It processes (standard) Pascal with 
a few restrictions (e.g. no packed structures. no formnl 
procedures and functions. no file declarations). 

The PRsca l-P 
efficiency of 
However. if 

approach is quite adequate and convenient. if 
program Bxecution is of no great significance. 

thf] development of a hioh-quality compiler is the 
a bootstrapping process on the bRSis of an 

PRscal-P system is very costly. and involves a 
of reprogramming. It is clear that a different 
transportation of compilers themselves should be, 

ob ject iva. 
interprp.tive 
large arnount 
approach to the 
investigAted. 

A project has now been started with the aim to construct a 
machine-independent Pascal compiler which can be extended 
(completed) into a high-quality compiler for almost any real 
computer with a reasonable amount of additional effort. The 
system is developed by H.H. Nageli at ETH Zurich. with 
cooperation from Cambridge University (England). where the 
product will be subjected to its first test. namely its 
adaptation to the IBM System/360. 
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ADDRESS CORRECTIONS 

Please help us keep our mailing list up to date by mailing this 
page back if your address is incorrect or YOU are no longer interested 
in PASCAL. Additional names of interested parties are welcome also. 

Drop my name. Correct address as indicated. 

Add the following names. 

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