
PASCAL NEWSLETTER

May. 1974 Number 2

FROM THE EDITOR

The second newsletter marks the release of P~SCAL 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 PASCJ).L" by
Jensen and Wirth. People who have received a preliminary version of
this manual should not m~ke any further copies of it.

2) The Universi~y .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 correction to prior versions. The extra money will be
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 can be mailed to
the editor:

or phone:

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

(303) 443-2211. ext. 6934.

HISTORY OF PASCAL

PASCAL is an ALGOL-like programming language with data structure
facilities written by Dr. Niklaus Wirth at the Eidgenossische Technische
Hochschule (ETH) in Zurich, Switzerland. The original language defini-
tion was made in November. 1970. in "The Programming Langua,s.e PASCAL"
published by ETH and later in Acta Informatica I, 35-63 (1971). The
last compiler of this version of PASCAL was released in August, 1972.

In November. 1972, experience gained with the original language
revealed certain details of the. language that should be changed. This



was done with the publishing of, "The Programming Language Pascal (Revised
Report)" in November, "An Axiomatic Definition of the Programming Language

Pascal" in December, and the release of an updated compiler dated Decem-

b~r, 1972. This compiler implemented all the specifications of the Re-
vised Report except for class variables which conformed to the definition
of the original report. L~p"G"-f() MMtY~1S'€tS4 flLfS.

Later, a preliminary version of the PASCAL-P compiler was developed

and released to a limited nt~ber of sites. Most of the.PASCAL compilers

,implemented for non-CDC roachines are based on this compiler and, are iden-
t'ical in the form of PASCAL compilcq by, the December> 1972 release for
CDC machines.

May, 1974, brings the :r~leq?e of a
called PASCAL 2 for. C;pC machine?., Detai Is
des~ription of the 'materials a~ai'l~b'le arc

6000 - 3.4.

completely new PASCAL compiler

of the changcsmadcapd a
given in the section, PASCAL

'.'

. ,:; 'Pina-Hy, the PASCAL"-P compi1er'is being rewritten t6 bring it in

line'tii'th standard PASCAL. This portable compiler is '~xpected to be
availab'le in July. : ,{,

j,-'
'c',

;PA,~CAL.FOR NON-CDC MACHINES,.

"'''',
Several" ~,i tes have implemeI),~ed PASCAL compilers for computers

,oth~, th.;1.n CDC 6000 series machines..;i The machines represented arc; the
CII 'IRIS 80, CII 10070, DEC System.10, IBM 360/370, UNIVAC 1108, and
XDS SIGMA 7. For further information on these projects, write the con-
tac't's" given be low. .

The CII IRIS 80, CII 1007.0, and XDS SIGMA 7 share tpe same machine
1anguage. Mr. Didier Thibault and Mr. P~, Mancel have t.a1<ellitheDecember,
1972 PASCAL compiler for the CDe machine and bootstrapped it for the elr
IRJS,,~O. This compiler is currently being tested under,,~ontrol of a
monitor written for the SIRIS 7 - SIRIS 8 operating system. . It ,generates
relocatable binary object code which can be linked by the general linkage
editor. It uses the character set ordering as defined by PASCAL on the
CDC computer. It allows procedures to be separately compiled and merged
at linkage time. It allows all file management compatible with the SIRIS
7 or SIRIS 8 operating system using the S~G.F. assisted file management
system distributed by the CIi company. It accepts all features of the
PASCAL language exc7pt the non-dynami~ allocation of files.

The compiler consists of 4500 lines of PASCAL code running under
control of a monitor (assembly code). The PASCAL program consists of

,23,OOO.machine instructions, and the monitor 1000 machine instructions.
It requires 40,000 thirty-two bit wdrds to compile itself. To make this

. compiler avai1abl~oq other operating systems, the monitor has to be
'.r;ewritten. This,:6:a.nspasition would be easier if a file management

~ystem is available on the target machine.

The boot~trap of this compiler was done using the

. and a CDC machine.;in par~,l1e1. A simulator was not ",,sed.

~xpe~~e~~rd programmers +fman months to complete.

CII IRIS 80
It took two
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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.jPASCAL
IRIA 15-02
B.P. 5 78150 Le Chcsnay
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 preliminary PASCAL-P compiler from
ETH. By November, this version would compile itself. As of April, 1974,

everything mentioned in the revised PASCAL report of July, 1973, lncluding

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 sharable 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 variables. A

standard file named TTY is introduced to allow communication with the

user terminal. An optional file name may be given in READ/WRITE to use

the formatting capabilities of these procedures for all files of CHAR.
The actual file name may be indicated at execution time by an optional
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 implemented. 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-
entrant runtime 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 Uni~ed States (Professor Terry Beyer at the Univer-
site of Oregon.. Dr. Donald I. Good at the University of Southern California,
and Dr. Frederick A. Hosch at Louisiana State University). A bug contest
has revealed several critical and about twelve minor errors in this ver-

I
,.,

sion which have been corrected in the meantime. The compHer 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
Universitat Hamburg
Inst i tut fur In forma tik
2 Hamburg 13, Schluterstrasse 66-72
Germany

Two sites are working on PASC/d. implementations for IBM .'560 and
370 series machine~,. ~!r. Robert S. Dcvcri11 and Mr. Alfred C. Ibrtmann
at the California Inst itutc of Technology have a nmning version of the
preliminary PASCAL-P compiler which will he ready soon. Also, Mr. .J. M.
Wells and ~lr. W. Bruce Foulkes at t!w \Jniversity of Manitoba arc working
on a PASCAL compiler for IBM machines which should be ready soon.

Caltech's version of PASCAL is imph,mcntcd on an IBM 170/158
running under the OS/VS2 operating system. The environment will operate

under any version of the OS operating system. About 270 kilobytes of
memory a.rerequired to compile tho compiit'r. The compiler uses thE) re-
cursive dbscent parsing technique to compile PASCAL programs in a single
pass. Only two files, a standard Input and output file, are implemented
in this version. File declarations are unimpl emented , as are exit laoels,

formal parameter procedures and functions, and the standard functions

"succ" and "pred'."

"

, : u

For further information write:

Mr. Alfred C. Hartmann
California Institute of Technology
InformationScicnce 286-60 '

p:asadena, California 91109

The PASCAL compiler at the University of Manitoba had it genesis
in 1971 at ETH in Zurich, Switzerland. An early paper, "A Pascal Com-
piler for the IBM 360/370 Computers," was presented, last fall at the
Third Manitoba Conference on Numerical Mathematics; reprints should be
availab!e by now. The first object programs should be running soon and

detailed documentation will be available later this, year. For further
information write:

Professor J. M. Wells
University of Manitoba I';

Dep:artment of Computer Science
Winnipeg, Canada R3'f2N2

The Univac H08 implementation of PASCAL was done at the Techni-
cal University of Norway by Professor Tore Amble and two of his degree
students, Mr. Terje MoIster and Mr. Vernal' Sundvor. The compiler is

based on the preliminary version of the PASCAL-P compiler. All code
generated is in the form of subroutine calls, so efficiency of compiled

programs is not very high. Packed records, packed arrays, files (except
for standard files), formal prOCet'lres, and formal functions were not

''Llllplemented. For further information write:
. (J"TC i i")

"
I I
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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 uUUU-J.'-+

---------------

toy N .:1 i r t h

An entirely ne..v compill:r for the ;::;:;C uLJuU spri.cs of r.or'1puter:-:.
h i'l S b P 8 nun d e r cip v p 1 (1P nIf: n t i'1t E Tf :' u r i c I': for t h p I (-1S t 1 U rr:0 n t Ii s .
t,::; ;J r c (j i, c t £~C 11'15 t f'9 I 1 a n (1 a n r. 0 u n C f: (1 i n t I, f: f j r:", tis:::; U f: 0 r t hi'
NEWSLlTTEP. it is r£lf:(,secJ in ~':'lY l"j)4. i~,n import,lnt dcvelopn1l;nt
i 5 t h f'. (1e fin i t j 0 r: 0 f a ~L'l..D..!J.Qr (~ 1.2t.ii.~b: i n t rlf; i n t ere 5 t 0 f
portfltJility of prOnrdms. we wisr. to milkc A elf' en' distinction
between PAscal onn Pnse,cl1-l ike li1n~;urtr1PS. as sf--Jere,] of these
hc,ve alrefldy been proposed. The; nf~W compill'.r ilrJr,crcs tc this
Standnrd. f1nd includes somE; atichtione'tl fi'Jci.1~tics cle(;rly
labeller1 8S .f:.~~~ (j.~--j.tJ). This ~Jtantiard alsu inclulJes
the de fin i t ion 0 f a pro ~lram r e p r (;5 ('n t fIt ion i n t f:r m S 0 f t h f: !1d~l.l

~b..iU:.aJ;;..t..cr ~tl.

Th8 new com p i 1 e r is des ig n e d for use u n de r the CD C ~; COP i: j. 4

operating system with its ~4~character set. The decision to
adapt PASCAL to the ASCII set ann 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 th(~ .eo..lchflrncter. It was felt that trJis
change is in the interest of mal<.infjPascRl less depenrient on
particular character sets And actual representations of
textfiles.

A summary of the changes and innovations of Pascal uUUO-J.4
compared to Pascal bUUU-J.~ is presented below in an informal.
descriptive style. It is divided into the follo..vinq parts:

1. Notation (representation. character sets)
~. Differences between Pascal oUOU-3.4 and Pascal bUuU-3.2
J. New facilities of PRscal ouUU-3.4
4. New predefined procedures and functions
~. Control statements (SCOPE ::>.4)

,

The new compiler generates relocatahle binary code that can be
loaded by the standard loader of the operatinQ system. Before
execution. the generated code must be lin~erl by the IORder with
a set of subroutines for input/output hand linn. 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.

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, a field length of 60UUU (octal) is needed.

The Pascal bUUU-J.4 compiler CAn he ordered from
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1..1$, i",a t h 1 e e n J!:: r",.:

Institut fur InfCi:"r)"1ti

ClAusiusstr. ~~
dO 06 Zw::kb.
Switzerland

The charoe
documentation
requestor, the

for a minitnpe,
i 5 SF r . 1u u ; if
charge is SFr. /'..;.

tape handling, postane. and
a tape is suppliHrl by the
(Please spnd minitapes only!)

I nth p. !.!.~6. and c..a~, 0 I'd e I':;; m LJS t tJe d i r 8 r:t e d t 0

Mr. G e 0 r !J£; H. 11 i c h fi;0 n d

University of Colorado
~:omputinc Center
3645 Marine StrEet
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
ASCII character set (COC-defjned collating sequence) or with the
COC scientific character set. ~hen order inn. pleAse specify

PASCAL 60UU-3.4 ASCII or
PASCAL 6UUO-j.4 CDC

Along wiwh the system. the following documentation is provided:

1. A User-Manual. (copying probibited. as we are currently in
contact with a publisher who might possibly he able to
provide this manual along with the Revised Report in a
moderately priced paperback edition.)

~. 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 63-character set. with the only restriction being that the %
character cannot be used.

1 .1 Set union
(instead of

is denoted
..., and ,,).

+ and intersection by *
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!Hl.t.

~nl1

," Q.!:'
I <>
, <=

>~-

and
,. x ,1 n d ; ,}

1 .~ The symbols
thOSF~ in the

in the 1 E::f t -h a n ~J co 1 urn n
rinht-hAnd column.

rnny ~jf. sutl':>titUt:.U;1ior

until now new

---------------------

ti.Q.t..e..: A i-lnti V' denote Dno}t'lln opr:r;:~ti()n~~;i"!nd c!'lnnGt b{-: USi-,

for set operations.

T Ii e a b 0 vet i1hIe d f: fin F S a u n i q U
F' . con t

p x t - i n (j L;J e n c1F:n t

cor res p (] n den c F~ t1 e t WE P.n t t i (] ~3F~ ;:';, s c pIs y mtJ01 s w hie r
-'"

r e n ,J t

n v a 1.1 a b 1 Bin t h f~ j n t ern ~=Jt i {] n t~ 1 ~"3t ~1n cL-.;r L1 0 f I ~JU ( A S L~1 ;) ,~-~n t ~

thE-: 1\Sell c h A r ,"lC t 8 r s n t. H f~n cpt h t~r l' i S A S tan; jAr :~

r e p r 8 s e n t <'It ion for i1 P? ~:;C;oj 1 p r D or i"'([r,i n the 1\ S C I I C'h ;-1r ,1 c t e r

s (') t .

~.1 End of lines in textfilcs

The con t r 0 1 c h a r act 8 r ~lll. w rl i c h mi-I r k e (j t i ice n d 0 f ," 1 i n c ,
has bee n F' 1 i m i n ate d . 1 n 5 t e i1 cJ. t lie f 0 11 ow i n g t ext f i 1 r
ope rat 0 r s a r I'~ a b 1 eta r 8 C 0 q n j zen Ii d G 1'1n f?rat 8 1 i n t : P.n din g::; ;

eoln(f) A predicate function. evaluated while rearlinq a
text file . which indic"!te-, Nil',:::,_;.' 'r'8 lJnd of the
current line in the text file f has he~n reached.
SuP pas e the bu fff:r vA riA b 1 8 f tis pas i tin m~ d a t
the chr~rActf)r x anr! thAt the procedure "qet(f)"
(or "reAd'") is callEd in orner to Access th!::~

next chArflcter. I f x had [Jt:F:nthe lAst chnrC1cter
in the line. tt:2n ft (hlank). ann the
value of eoln (f) := true. The next ci-lll of Get (f)
(or r~~Rrt) accesses ttle first cLArRcter of the
next line, and Boln(f) = fnlse (provided the

next line is not empty).

writeln(f) a standard procedurE thAt terminAtes the current
line when writinn the textfile f.

readln(f) a standard proce~rue that skips to the beninninn
of the next line; the huffer variAhle f1 is
equal to the first character of the new line.

The usual
textfil~: f
denotes the

prO[Trf\rn schemil

follows: (x is
processinfl of ttle

for scquential readinG of a
n Vt'lrj.ilt-;lf:of tY:Jl:; C~jAr; p

(next) chAr,",cter.}
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r r
.""

C"'

I

reset (t');
wh}la -eof(f) ~
benin beginline:

1(hi~e -eoln{f)
~Aain

reaci(r.x): {read from the textfilc f and
assign to x: see section j.1}

P (x )

iUW. :

endline: reAdln(f)

~w1

A line 8ndinrr is reprC5f!ntf:rt by (l
following schemA CRn be used when
recognize line enr!jngs--i.e. when
required upon encounterinn an end of

bli1nk. Notice that thF~
it is not necessary to
no specjal action is

a Ijne:

reset(f);
~~ -eof(f) Q~

Qeoin rear! (f.x ): p (x)

~

. .
'The followinn abhrev~~tions may be used:

,
.

Ctbbreviated form expanded form
~ ~ ~------------------------

w'r i tel n (f
.
x 1. ... . x n ) !I.~i.n .

write(f.x1 xn); writeln(f)
w:w

reCtdln(f.x1. xn) begin
rea d (f .x 1 . . . . . x n ); rea d 1 n ( f )

~lli1

~: The first parameter names the relevant textfile (see
:section J.1); when it is .n~t.of type text. then,the file
"input- is assumed by reading anrl the file "output" by
writing. Hence.

writeln writeln(output)stands for
and

reA d 1 n readln(input)stands for

1'-W

IU'
~.~ The program heading

';~
.

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

oroorl!tm p (x 1.x2. ... .xn )
:

where p is the name of the program and x1...xn are formal
file parameters (n~1). x1...xn are available to the
program. but also exist outside of the program; henc~. they
are called external .f~ (as opposed to local files).

-9-



!,j q r Bill, tJ ute n n

[' XC C U H .:J (f '1 , ~.. \

. I n .~

where f1".fn are
correspondinn to thf

f i 1 ,: n F~mf; s. i, e, the a r: t UfI 1 par a rnCt e r s
form'll ;),"riimf'ters x1...xn.

T~1F: followir;1 ?:"Lt1t.~; ;--n~,~:

T h 8
" "

LJif :":
"out;JuL".

i fcrrnill ;JilrnfllPter

tl) /I,s with ,-,,~/ ,-to" ',..'rll[,;,:. tr" f"ies GPnotp.r1 by the
names x i".xn rnl...Ist lit' cicc;,""'r::i r'3 . j':.f-: vi1riables in the
main program, Tlit! eXcEitinn C.F:C:irs witr. trlE files
..

i n put" an (1
.. (Ju t;J u t" # n i c h FIr t? aut 0 r~

'"
tic all Y Dr cd eel are r~

as:

~i;.LC. input ,L;JCP<..,t: text;

c) If any actual parnme'cl:r
left empty. thp ,:c)r:'es,JCH'

pro ~ ram n 8 a L:-i n U 1. S t f-,8 n

file nar:!8

fi in t:ic; EXECUTE statemf?nt is
;~_ ("i '. f i j r m,~i.1 r:, J r F1rnE:t e r x i in the
,1 ~) If' ~ as th, f1ctual '''lonical

d ) o n 1 yon e
.,

"I OJ :iC $ 1 r I: cur ci "
.

"f i 1 e IN P L'T --i ,e ,_ the n ext

Pasca 1 prOgrA'1'i.

,v i J 1 ',c r c!a d fro in the act u a 1

EoR m2rk appr~rs as EOF in A

e) I f a f i Ie xi' j 5 t Ci i;(': .:e~, e d :0r r E'CI(Jinq 0n 1y. the nth is
must be in~ic~t8~ ty ~n usterisk following the file
parameter in the r:;~o:;rt"'nTi8Br.in,'l. (This is necessary, if
act u a 1 f i 1 e s '0.' 8 i)

0' ['
, ,i (10:. ,;:. ;c.. 1 's wit h q eAd Per m is 3 ion

only.)

.ti~ : Ru 1 e 5 a ) "'- e i arc s rJP c i f J.c: ~.y

implementation. :\ c.J(, :.\'...::-~nc8 ,..:;tr le c)
with a ,pro\1ra'71('8:1'.1:n;;:

for the CDC
is that a proqram

EXECUTE ,STANOARC.

or even

E XE CUT E

Nhen the standnrd SCOPE fil~~lNPUT Rnd OUTPUT are
{n~~nded. Note that the filp specifjc~tions l:N] and [OUT]
of PASCAL 60UU-3.2 are eliminated.

~.J The labal declaretion pa~t

Eve r y L"b elm u s t bed eel are [I. Can s e q lJe n t 1 y. the s y mb 0 I ~~
is eliminated from th8 aQ~Q StAtp~8~~S, If alahal L (an

-1(1-



unsigned intener) m~rks
of n block fl.. tllen L
declAration part of A.

& statement in the statement p~rt
m us t bed (;c 1

."1 r f!(~ in the I a h p 1 I

Coto sti1tements should hf' avoidf~d whenpver
thereby making the com~ut3tionAl structure of
more transparent. Jumps from outside of

"
s t C1t e men tin tot h i1t s tat e men tar e !J..IJ...t. i1 1 1 n w e tJ .

possible.
t hi: ~roqrr!m
:;tructurp.d

~.4 The sL'Inc1ilrd ty;.H.: "alffl"

Due to the introduction of
the standArd tYPR alfa can

packed array:"'>

tlf~explicitly
(see section

r. I: C 1 f1r e c! <'1S

J .~ ) .

Alfn values must. thereforE:. coni ply with the rules for
packed arrays. In particular. assignments can be made only
butwfJcn identicR1 types. Thilt is. an ilssinnment to an alfi1
variable a

a := <character strinn>

is only allowed whee the chAracter strinn hAs exactly 1U
characters.

Likewise. aIff] nlnY no lonner tw rennrded as a sCAli'lrtype.
Consequently. a result type of a function CAnnot be of type
aIfR. nor CAn the arnument of the function Q~.

~.~ Pointer types and class variables

The concept of A class variable is eliminAted. Instead of

.t..:t.rul pointer = tCli'1ssv,ariable:
~~ classvariable: ~~~ ~L T;

is now simply

.t..~ pointer = tT:

Apart from this. the facilities for pointer handlinn remain
the same. The modification affects only the declarat.ion
part .

2.6 ~he value part

~ASCAL bUUU-J.4 has no
(A more general
consideration.)

value part as did PASCAL 6UOU-j.~.
substitute facilitj is under
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j.1 Read f!nc1 'Nrite

The standard procedures rend ~nrl write CrJn .:1pply to ~!lY
textfile. not just to the files "input" tlnlj "output". Tli8

first p~rameter names the textfile: when it is not A file

variable, then the file "input" is assum8l~ by rend and the
filp "output" by write. For example,

w r i t e (x ,y ) s t i1n
(js f n r 'IIr :it 8 (0 u t ;Ju t

. x ,Y )

(Also see section ~.1 fDr rG~~ln nnd writeln.)

j.~ Packed arrays

The symbol ~acked before the symbol i.;.:':L..u' 'n,' in:.:; th.lt t~le

st'orAue requirf~mp.nts for ttil: nrrflY structure ':.')liould bp.
minimized. It hns no othpr inf'luencp on the mCilnirHl uf tIlt!
pro ~;ram . 0 n e s h 0 u lli k (~e pin In i n d t h <'1t ., c l, (; S :>i n ~~ i'l n pIe men t
of ~ p~cked RrrAY can ta~e more time thAn ilcces~inn onp
from an unpacked arri3Y. However, the [jnin in '3toran~: Crin he
v e r y n r e i'It ( u p t p a f ,"'IC tor 0 f l>U i nth c c ,'1S [~ a faD 00 1 e F1n
a r ray ). For e x a m'p1 8 .. t h f: va r i fd

;1 e xI. f"....

requires b times ~~~ storage than the si'lrne variAblp. woulrl
w ere i t .ant. pac k e c1 ( 0 r i f the com p 0 n e nt typ e hfId h P.e n
specified as "inteyer"). The reAson is thi'lt A number
between U and ~9~ can be eXDress8~ with 10 hinAry digits;
hence. b such numbers can he storprl in one bU-bit word.

The packed array is especiRlly important in connection with
character strinns, where eAch nroup of 1U b-bit characters
are pacl-.ed into one word. The stAndi'lrd type "a]fa" is a
special case of a string (se~ ~,4): an aIfa value fits
exactly into one word.

A I:~~trictiCin cornmon to all packerl structures is thAt no
component of such a structure (e.o. an e18ment of a packed
array) mAY appear as an actual paramBter when the
corresponding formal parameter is specified as a ~fl.I:
parameter (variable parameter).

3.3 Record types with a variant part but ~ithout a tao field

Obligatory in PASCAL GUUO-j.2 is the presence of a ~~
L~ when a record type has a v~riAnt part. For example.
the tag field x was necessary in the followinr, declarf!tion.

R:. t:.~~ a: T 1;
~ x: sex .c.f

male: (bm: T~);
female: (bf: T3)

-12 -
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In P/\~CI\L tJLJlJU-J ti.l: La'., fie}(:
sim;Jlifyinn the above cC1s~:-cli1u!3e

x !!l~~ ~J(; or': i t t: ~ d. t~~l~Y'C tj y
to:

(wllf!re "sex").s a oronrarnrnr.r-df;fincr1type ir1r!ntifier). TtH:
f1(1vantar.c is tt",t n tt.cn rcquirHs If;ss storaGe: the
disadvantflf'e is thRt it is irnrJossi!Jle to r~stflhlish from the
v <11. u e 0 f fi ;:11on£! whie h va r ii'1 n tis pre 5 p n t. ( c . n. Dn e c ,1n no

lonr;er ask: "if :-l.x"'malc .t.t!.l.:.Ll :.; ") Ttlereforp. onp. shoulrl use
t his n f; w f 1 t: Xi hili t y Q.~ 'II i t h t tl f! g reA t cst of c ,1r e .

j.4 Values of type sr.t

Given is i:1 sc,llar type:" with the values w1.wC! wn. The
set m :: lwi.w(i+1). .w(j-1).wj] c,ln be more simply
expressed with the notation:

m == lWi..wjJ

where wi and wj are arbitrary expressions
i s a v a ria hIe oft y p e ~~.t. Q.f. .'1.

of type ."

"
. and m

J.~ External procedures an~ functions

In PI\SCAL bUUU-J.4 it is possihle to call external.
separately compiled procedures and functions. One needs
only to introduce the name of the proced (function) by a
pse.~do-declaratio~ in the pronram Ifladin? This enables
Pas c RIp r O!1 ram mer S t 0 b u i 1 d and n C.C e 5 s !J ram I i tJ r a r i e s .

The user is however cnutioned to use !lI:.1la.t. ~a..c..a. for the
compiler no longer has the opportunity to check the
correspondence between actual and formal PRrameters. A
seperate write-up documenting this facility is in
preparation. Note that external procedures and functions
are not a facility of Standard Pascal.'

J.6 Segmented files

The COC operatinR systAm allows n file to he subdivided
into segments of vary inn lenaths. where each senment is a
"logicRl record" in COC SCOPE terminolo!JY. In PASCAL
6000-J~4 these divisions are transparent when the file is
declared as seomer:Jt.~g,. Example:

~a~ f: ~eomented L~~ ~L T;

A number of operations are available to end a segment when
generating a file. and to recogniz~ s~gments and their
boundaries when reading a file--regardless of the component
type.

putseg(f) completes the generation of the current segment
when writing the file f.

eos(f) is a Boolean function indicRtinn whether the .1lnd

. -13-'



,gf a ~egment has heen re"chc:c:wrul.,': re,ll..lrli; ~:,,:

file f. Assume that the buffer vAriabl~ r1 ; x

(of type T). and that "get(f)" is cCJIIE~'~.If x
was not the l:'Istelement of the seQment. f1 i'3
the val u e oft hen ext F!18m en t. I f x was. the 1 CI5 t

e 1em e n t 0 f the s e ~;men t. e ()s ( f) is" t rue" and t h Ec

value of r1 is unclefined.

Getseg (f) initiates the reading of thp next :3e!~ml:~nti1f thr.
file f. ft is tliP.f:irst elem£~nt of th,~ (new)
segment. If there is no next s8fiment. "[~of(f)"
is "true".

The followinr; proGram schemA
reading of a segmented file f~

illustrRtes the sequenti~l

reset(f);
~~ ~eof(f) QU
~~ll~ beninseoment;

~~ ~cos(f) Q~
~~

R(ft); get (f)
~w:1:
endsegment: ~etseo(f)

~w1
.,

I.. -.

An advantage with segmented fi1es:is the possibliity of
positioning the reading and writing head (relntively)
quickly to any segemnt in the file. For the purposes of
reading and (re}writing a segmented file. the standard
procedures getseg and rewrite are extended to accept two
flrguments.

getseg(f.n) initiates the reAding of the nth seGment
counting from the ~~~~ position of the
file. n>O implies count inn segments in the
forward direction; ncU means countinG them
backwards; and n;U indicAtes the current
segment. Note ~ gets8g (f.1) is equivalent to
getseg(f}.

rewrite(f.n) initiAtes the (re}writing ~f f at the
beginning of the nth segment count inn from
the ~~~n~ position. Note: rewrite(f .1) is
n.o.t.equivalent to rewrite (f). The lAtter
causes init:iation of (re)writinn at the very
beginning of the entire file.

Since files are organized for sequentiRI (forward)
processing. one. should not expect getseg and rewrite to be
as efficient for n<:=O as they are for n>O.

Observe the following rules:

1) eof(f) always implies eos(f).
2) get (f) is applicable only when BOS(r) =
j) put (f) is applicable only when eos(f)

false.
true.

-14-
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4) netsec (f) is applicahle only wr.",n LLJ: ;.. j ,:

'
L.

~) The procRdures put3en(~). ~Btseq(f). rewrite(f.n) Anrl
thR function eos(f) CAn only be appliRd to se~m~nted
files.

b) :Jegme:nterl files Are not ;Jart of ~jtiln(:.'lrd Pf\5cf11; tt1lW
are a n f) x t 8 n 5 ion tot h E 1 <Jn ~ Un n f; fI n ,j 0r iented tow ,jr d5
the cae operating system.

4.1 Procedures

rl;adln (x,.

writeln(x1.
.xn)

.x n )

S8e c:.1

cetseg(f). Gl:t:"'l:.:;(r.n)

~utseg{f)
r e w r i t (! (f

.

n )

see ::>.0

linelimit(f.n) CRUSUS the proqram to termjn~te whRn the
textfjln f hns rtloru th"n n lin8S. .u!u..t..c.: the
ci11i "linrdirnit(out:Jut.1UUU)" is

. i'W t O'mr!.tic all y BXe c:ute d "
t the b f;n inn j n n 0 f

a program.

par,e(f) cnuses a jump to n new pane when ~h8
textfilR f is bein~ printed.

hAlt terminAtes the execution of the program and
issues a post-mortem dump.

m£!Ssa!if: (5) writes the string 5 into th~'dRyfile.

time(a) A5signes to the aIfR variRhle a the current
time in the form: .

hh .mm .55.'

date(a) ass ignes to the alfa vRriRble a the current
d:lte.

dispose(p) in forms t he memory m.9nC'!aoment: t ha t the
variablf! refp.renc:ed through the pointer p
will no longer Len~eded. "dispose(p)" is
iri a certain sense the inverse Df~.~~~(p)".

. : .
r ,

4.C: Functions

eoln{f)
eos (f )

see
see

2.1
J.6

cArd(S) equals the cardinality of the set S (i.e. the
numher of elements contained in th~ set S).

undefined{x) is a Doolean function. Its value is true when
the value x (of type real) is "infinite" or
"indefinite" (se8 cae Manual). These values
arise in the cases of overflow ann division

-15-



COMP (x.Y .z )

x = source program (default '" INPUT)
y = listing (default OUTPUT)
z = binary code (default LCD)

.,
"expo(x) is

of
An intf>;"1crfunction
the flo;-,t:inr,-point

y if! 1 ;-~i w; t ~'E ex PO n e n t

r f:pre 3 r:n t i1t i
[]

n 0 f t tie

re,.,) <1ri)u.nr.nt x.

tr,n current
any ~ar~m~ter5.

~)roccs?iin:-: time
Itclock is i'\

function without

in
mi 1] iSf'con(~s.

I1Qt.~: ~1
p. t 5 f~ r;. ;J u t s P.n, l.i n l:1 j

fll

j t, t';-1J t. 111C S 5 ilq c. t imp., (~" t c ,

eos, cilrc1, un:'cf:inf;(1, f'XPU. i'ni! c]uc~ dre LHl.t :;t;-:ndilrd
p f1S en 1. hut r e pre 5 f:n t [1c~[~1.t i L1n::11 f c::':; t u r e ~~ 0 r t ~-H~ CD C

i m;J 1 f; m t! n t (', t i (l n. I i ,~n c (! , t h <"Y fI1us t. t! t' i'JV oj cI f: cI i n pro ,-;r i, r::S
t tJ t1 t ft res u::J;J [) Sf! c1 t () h P. P n r t. i1 to 1 (~ .

In installations which kef::p the
Permanent File, the compiler is
control statements.

rA~CAL syst8m storerl as a
used througt1 the fbllowinr;

ATTACH ,cor:.p,
COMP .

ATTACH .LIn .

LOAD ,LCU ,LID.
EXfCUTE ,

,.
. . .

. . .

The additionAl informi'ltion neerJerl to complete the ATTACH
statements must be supplied by the individual computer
installfltions which make PASCAL availC'lble. The instruction COMP
calls the compiler and can he provided with parAmeters as
follows:

The inst~uction EXECUTE
program. which may call
genera 1 form:

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

E XE CUTE .p (f 1 . .fn)

where p is either empty or the name of the prooram given in the
program heading. f1.. .fn are the flctual external files (see
~.~).

A Standard Pascal job has the following parts:

-16-
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.1

control statements
end of record
PASCAL pronrilm
end of record
elata
end of file

------..-

(7/0/'1)

('J/U!'J)
( = file INPUT)
( 6 / 'J /

(j

/ '7
)
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PASCAL and Portability ;~. Sirth

----------------------

Due to the interest expressed by several people to mAke Pascal
available on other computers. the Pascal-P system was developed
by U. Ammann as a side-product of the bUUU-3.4 compiler project.
Its purpose was to provide with minimal effort the means to
transport P~scal to other systems with also minimAl effort on
the part of the receiver. This resulted in the-PAscnl-P compiler
which generates code for M hypothetical stAck computer M. This
computer is described as a short Pasc~l pronram that ~epresent3
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 thi3 system
is then to code the loader/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 he quite acceptable.

Currently. the Pascal-P cqmpiler is beinu modified in order to
1. comp ly with Standa..rdPASCAL.
~. overcome some ~~ortcomings of the ~resent version,
3. be expressed'~nti~aiy in terms of ASCII characters.

The new Pascal-P compiler is
together with documentation.
a few restrictions' (e.g.
procedures and functions, no

planned to be available
It processes (standard)
no packed structures.
file declarations).

in July 74,
Pascal with
no formn)

The Pascal-P approach is quite adequate and convenient. if
efficiency of program execution is of no great significance.
However. if the development of a high-<juality compiler is the
Objective. a bootstrapping process on the basis of an
interpretive Pascal-P system is very costly, and involves a
large amount of reprogramming. It is clear that a different
approach to the transportation of compilers themselves should be
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.II. Nflgeli 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.


