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TYMSHARE P~sCAL-l0 NOTES.

D. E. GRIt-1ES.

PHONE: (40:=:) 446-7173.
LAST REVISION: 22 MARCH l q7q

.' I .'

PASCAL CAN BE INVO~ED EITHER DIRECTLY:

HOW TO EXECUTE THE COMPILER.

. RUt'1 (UPL) PA:S:CAL

1. I)

vV
~Vv

)P{~
'~VJ t

,
.,tIII I k 1Jf \ ~\./\

1:b (J v~.I) Ji
DJ:il '.... I A THE CONI= I SE COt'1t-1AN:[1 LAN(:;UAI:;E: (j/. 0"[\~ . ~-- J'\P D / (iv

.COMPILE (DR .LOAD DR .EXECUT~~F~~~ ~ ~. I

J.·~HEN ··... 0'_' HAI...·E A FILE NAt'1EI) ,~_. FAU:l-::. PAS') IN ··... OUR r'I RECTOR",".
----~~--/.

UNFORTUNATELY' THE LOCAL COMMAND LINE INTERPRETER DOES NOT

AU T 0 t·1 AT I ,=AL L ..... R E C 0 (;N I ZE THE ". P A:S: •• E::< T ENSIDN • ....' OU CAN E AS I L ",.,

II CU::'TOt.1 I ZE II IT' HO~'~E""'ER, ~.~ I TH THE FDLLO~'~I NI:; COt·1t·1ANrIS:

.CTEST SETNDN (UPL)PASCAL OUT=REL

TH I S TEt-1F'ORFtR I L·.,·· Arlr,S at. PA:S: at TO THE TF!E:LE OF ~::NO~'H'~ E>::TENS IONS

THAT THE COMMAND LINE INTERPRETER CONSULTS ~HEN PROCESS~NG A

CDMPIL-cLASS COMMAND AND TELLS IT WHAT PROCESSOR TO INVOKE AND

WHAT EXTENSION TO GIVE ITS OUTPUT FILE. THE ADDITION WILL GO
AJ.·~A",·· "~HE t·~ YOU L 01::; 0 FF(2.1 N L E S ::=)1'0U F OL LO"'~ THE AED I,···E CO t·1t·1ANI) L·~ I TH :

TH I S BU I Lr,S THE TEt1PORAR·...· TAE:LE OF ~!l::"E::<TENSI ONS I NTO A FILE

NAMED RPG.INI IN YOUR DIRECTO~Y. HE COMMAND LINE INTERPRETER

USES TH I S F'I LE,· I FIT E>:: I STS!l TO I N I TI AL IZE THE TAE:LE EAI=H T I t·1E

''I''OU LOI:; IN.

2.0 HOW TO EXECUTE THE CROSS-REFERENCER.

To CROSS-REFERENCE AND REFORMAT YOUR PASCAL PROGRAM WITHOUT

COHPILING IT' TYPE..
.RUN(UPL)CROSS <CORE>

THE ~RqSS-REFEREN~~~ WILL PROMPT FOR THE NAMES OF YOUR SOURCE'

REFORt-1M~ED SoCIRCei!r.i '.... AN·I) ,CROSS-REFEFi'Et-~CE FIL~S;~. A, <'=ORe:> OF I 5'0
SUFFI.=e:S TO'> CFi'OSS-~e:FERE"'~C:E THE,. CO~ILe:R; St'1ALLE~ PR[]'3RAt;S WILL

NEED· COFRESPoNr'It·~GL·..·· LESS. ., '-"" 'h'
.~

, ...\. '-,-,
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TVMSHARE PASCAL-10 NOTES.
...<t-AI:;E 2

::::. 0 j;.~EFEF.:Et·iCES.

p

1 • JENSEN' K., AND N. WIRTH' PASCAL USER
(SECOND EDITION)~ SPRINGER-VERLAG' NEW
THE DEFINING DOCUMENT FOR PASCAL.

t'1ANUAL AND
'/ORI-:: , 1'~ 7:::: •

F.'EF·OR'!
THIS IS

2. (UPL)PASCAL.MAN. A 55-PAGE ADDENDUM TO THE ABOVE DOCUMENT'
DESCRIBING THE PDP-10 IMPLEMENTATION. SPOOL IT ON TTY PAPER
WITHOUT HEADINGS FOR THE BEST APPEARANCE.

.::-
"-' . PASCAL NEWS. A mUARTERLY PUELICATION OF

GROUP. ANYONE CAN JOIN; DUES ARE $6 PER

PASCAL USERS/ GROUP' %ANDY MICKEL
UNIVERSITY COMPUTER CENTER: 227 EX
208 SE UNION STREET
UNIVERSITY OF MINNESOTA
MINNEAPOLIS' MN 55455

THE PASCAL USERS/
··(EAR. CONTACT:

4.0 LOCAL MODIFICATIONS.

1 • THE CLOCK BUILT-IN FUNCTION RETURNS ACCUMULATED TRU/s,
UNITS OF 10-4 TRU, RATHER THAN CPU MILLISECONDS.

IN

-.:- 72
1 .,:,';:. -:> t,~'_'L;.

-> 1'-"-'.:...::.

2. THE /P/ COMPILER DPTIDN~ ~HICH FORMERLY WAS E~UIVALENT TO
/D/, NOH CAUSES A PAGE SKIP IN THE LISTING FILE AFTER THE
LINE IN WHICH IT APPEARS. NOTE THAT' ACCORDING TO THE SYNTAX.
FOR COMPILER OPTIONS' THE /P/ MUST BE FOLLOWED BY /+/, /_~

DR A DLGIT' ALL OF HHICH ARE IGNORED. NOTE ALSO THAT PASCAL
LISTINGS PRESERVE THE STRUCTURE OF SOURCE FILES HITH STANDARD
LINE NUMEERS AND PAGE MARKS' AS PRODUCED BY EDITiO.

3. THE /U/ COMPILER OPTION (AND THE /CARD/ COMPILER SWITCH) NO~

ACCEPT AN OPTIONAL NUMERIC ARGUMENT. POSSIBLE FORMS ARE:
SWITCH OPTION COLUMNS READ

CARD U+ 72
NOCARD U- 132
CARD:N UN N = 0

o -::: N <=
t·~ :::. 1:~:2

4. THE RESET PROCEDURE NORMALLY ~AS THE EFFECT OF A REWIND
FOLLOWED BY A GET. IF THE DEVrCE IS TTY, HOWEVER' THE GET IS
SUPPRESSEI) FlNI) I NF'UT OF ANI_ILL LINE ISS I t-1IJLATEI): AFTER THE
RESET, EOF IS FALSE~ EOLN IS TRU~, AND THE ~UFFER VARIABLE IS
A BLANK •

.• ,-1':'.

:,.

,(

. ',1';"'1, .. '
,1
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5.0 CHANGES INTRODUCED IN THE 22 MARCH 1979 VERSION.

5. 1 Bu,~ FI::<ES.

p

OBSCURE BUGS HAVE EEEN FIXED IN MAX/MIN,
PACK.····Ut·iPACK.

5.2 NEH PREDECLARED ROUTINES.

t·iEI.d.····[1 I SPO:S:E ~ AND

THE FOLLOHING EUILT-IN ~OUTINES A~E NOH AVAILABLE:

1 • FUNCTION DEC_DATE: INTEGER; RETURNS THE DATE IN
:::TAN:[IARrl FORt-1AT:
[(YEAR-1964)+12 + (MONTH-l)].31 + (DAY-1).

DEC

2. PROCEDURE SAVERANDDM(VAR I: INTEGER); SETS ITS ARGUMENT TO
THE LAST RANDOM NUMBER (INTERPRETED AS AN INTEGER) THAT HAS
EEEN GENERATED BY FUNCTION RANDOM.

r.'\
~)

'J__, iii PROCEDURE SETRANDOM(I: INTEGER); I MUST BE A NON-NEGATIVE
INTEGER < 2 A 31. THE STARTING VALUE OF THE RANDOM FUNCTION IS
SET TO

r, IF I IS NONZERO;
ITS NORMAL STARTING VALUE' IF I IS ZERO.

5.3 LISTING FORMAT.

1. EACH ERROR MESSAGE NOH POINTS TO THE PREVIOUS ERROR MESSAGE'
IF At-n··.

.;:.
L... THE LOCATION COUNTER IS ALHAYS LISTED'

CODE OPTION IS SELECTED.
HHETHER OR NOT THE

NO CASE LAEEL' NO OTHERS:
rs ENAELED' A RUN-TIME ERROR

AN IMP~ICIT NULL OTHERS:

5.4 CASE ERROR CHECKING.

IF THE CASE SEL~CTOR VALUE MATCHES
CLAUSE EXIST~' AND RUN-TIME CHECKING
OI=CI_IRS. 'FORt1ERL "I'" THERE ~'~AS AL~'~A"I"'::

CLAUSE.

5.5 TYPE COMPA~IBILITY.

THO PACKED ARR~Y TYPES ARE
COMPoNENTS OCCUpy THE SAME
ASSIGNMENTS ARE DONE EY BLOCK
OTHER"~I SE •

t"Oa.·~ COt·1PAT I::E:LE ONL Y

AMOUNT OF STORAGE.
COPIES' THE RESULT

IF THEIR
S I NI=E A~RFtY

, (~.. •. I. .i _.
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6.0 NOTES ON FILE HANDLING.

p

THESE NOTES ATTEMPT TO CLARIFY CHAPTERS 2 AND
PASCAL PROVIDES THREE LEVELS OF AUTOMATIC
SI_IE:'::T I TUT I ON:

6.1 PREDECLARED FILES •

4 OF PASCAL. MAN.
OPENING AND NAME

... OUR P.=.SCAL
DECLARATION:

F'ROI:3RAt'1 EFFECT I I.···EL "1" CONTAINS THE FOLLO~-~I NI;;

VAR INPUT~ OUTPUT~ TTY~ TTYDUTPUT: TE::·::T;

THUS YOU NEED NOT (AND SHOULD NOT) neCLARE THESE FILES
EXPLICITLY. NOTE THAT THE PSEUDO FI~E VARIABLE TTY ACTUALLY
REFERS TO TWO FILES' ONE FOR INPUT AND ONE FOR OUTPUT; THE
COMPILER TRANSLATES OUTPUT OPERATIONS ON TTY TO THE SAME
OPERATION ON rTYOUTPUT~ WHICH YOU NEVER SEE.

YOUR PASCAL PROGRAM EFFECTIVELY BEGINS WITH THE
STATEt'1ENTS:

RE:S:ET (TT""') ; REWRITE(TTYOUTPUT);

IN ADDITION~ IF THE PROGRAM HAS NO PARAMETERS
FOLLOWING STATEMENTS ARE EFFECTIVELY PRESENT:

(SEE E:ELO~'~)' THE

RES:ET (I NPUT) ; f;,·Eb,IF.~ I TE (OUTPUT) ;

(THIS EXPLAINS WHY THE COMPILER'
WITH NO PARAMETERS' OPENS A
I:j I RECTOR··I·-. ::.

WHICH IS ITSELF A PASCAL PROGRAM
NULL 'FILE NAMEti OUTPUT IN YOUR

THESE FILES ARE, NOT' ,FtUTOt'1FtT I CALL"'" I:IECLARED;
DECLARATION FOR THEM. FOR EXAMPLE:

6.2 FILES NAMED IN THE PROGRAM HEADER.

PROGRAM EXAMPLE(INFILE.~ OUTFILE);

VAR INFILE, DUTFILE: FILE OF INTEGEf;,';

PAS.=AL ...~ I LL' HOJ;~EVER' OF'EN THESE FILES ,FOR ·...·OIJ AT THE SAt·1E T I t·1E
IT OPENS THE P~EDECLARED FILES,ANDf ALSO ALLOWS YOU TO SP~CIFY

I ,
THE 1'-~t'1E OF THE F·Ht>··SI'-AL FILE -~'~ITH ~'~H'ICH THE F"ILE I""ARIAE:LE IS TO

-:E'E A:5S01= I ATEI). I T 1, LOOk:S FOR· TH IS I NFDRt-1AT I ON 'IN THREE PLAI=ES", IN

TH IS ORI:IER:

1 • A TEMPCORE FILE ~'~HOSE NAME I S THE F I filST THREE I=HARAa=TE'RS, O~

THE PROI:;RAt'1 NAt·1E (E~<A I N OUR E>~FtI'1PLE). r,)} .
: ... '1
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F'

2. A DISK FILE WHOSE NAME IS THE FIRST
PROGRAM NAME WITH THE EXTENSION
E>::At'1PLE) •

5I::{

Ct'lD
CHARACTERS OF THE
(EXAMPL.CMD~ IN OUR

I N OUR E}::At'1PLE:-::.
"-' . THE TERt·1 I NAL ~

It'iFILE
OUTFILE

k~ I TH PROt·1PT::'.

= {YOUR RESPONSE}
= {YOUR RESPONSE} '/~

6-
)

THIS MEANS THAT YOUR PROGRAM CAN
COMMAND LINE INTERPRETER JUST AS

GET ITS PARAMETERS
THE COMPILER DOES.

FROt·1 TH~

t'-IOTE

A ~ORD OF ~ARNING: PASCAL DECIDES WHETHER TO OPEN THE
FILE FOR READING DR WRITING (RESET DR REWRITE) EY THE
PRESENCE DR ABSENCE OF AN A~TERISK FOLLO~ING THE FILE
NAME IN THE PROGRAM HEADER. IF YOU ACCIDENTALLY OMIT THE
ASTERISK~ PASCAL ~rLL DISCARD YOUR INPUT FILE ~ITHOUT

~'~ARN I NI::;.

6.3 ALL OTHER FILES.

IF A FILE :rIDES
OR TT')" 'AND
:rIECLARE IT AN:r1
NAt-1E OF THE
THE T I t·1E OF
~:ESET,,··F.'EI..JR I TE.

t'~OT HAI.··'E ONE OF THE II t·1I=f13 I C II NAt·1ES I t'-IPU T, OUTPUT,
IS NOT NAMED IN THE PROGRAM HEADER' YOU MUST BOTH
OPEN IT EXPLICITLY. You CAN STILL SPECIFY THE
PHYSICAL FILE WITH WHICH IT IS TO BE ASSOCIATED AT
THE OPEN BY MEANS OF OPTIONAL PARAMETER~ TO

FINALL·..··~
REOF'ENE!:I
CALLS TO

NOTE THAT ALL THREE KINDS OF FILE VARIABLES CAN EE
ON THE SAME DR DIFFERENT PHYSICAL FILES BY SUBSE~UENT

F.~ES:ET...··REI...IF.~ I TE •

-TYPE (UPL) PASCAL. MAN

~'

, ~~: .

I

J
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,,"S t rev Ision: b October 78

Pascal can now be invoked either directly:
--RUNCUPL)PASCAL

or via the ConCise Command Language:
,COMPILE (or .LOAD or .EXECUTE) FAUX

when you have a file named FAUX.PAS in your directory. unfortunately,
the local command line interpreter does not automatically recoqnlze the
n~PA5" extension. yoU can easily "customize" It, however, with the
followinq com~andsl

"CTEST SETMON (UPL)PASCAL OUT=REL

This temporarily adds ".PAS" to the table of known extensions that the
command line interPreter consults when Processing a COMPIL-class command
and tells it what processor to inVoke and what extension to qive its
output file, The addition will go dway when yOU log off unless you
follow the above command with:

-.cTEST MAKIN I

This builds the temporarY table of Known extensions into a file named
RPG,INI 1n your directorY, The command line interPreter uses this file,
If it exists, to initialize the table each time YoU log In.

Temporary restrictions,

(none)

Local peculiarities.

- T~e CLOCK built.in function returns accumulated TRU·S, in units ot
10·.4 TRU, rather tnan Cpu milliseconds.

• The 'P' compiler option, which formerly was equivalent to '0', now
causes a paqe s~1p 1n the listinq file after the line 1n which it
a~~ears. Note that, according to the syntax for compiler options,
the 'p' must be followed by'.', '.', or a digit, all of which are
i~nored. NOte also that Pascal listings preserve the structure of
source files with standard line numbers and page marks, as prOduced
by EDIT10.

• The 'u' compiler option (and the 'CARD' compiler switch) now accept
an optional numeric argUment. POssIble fOrms are:
s~1tCh option columns read

CARD U+ 12
NOCARD u- 132

~ARDln Un ~ : ~ <= 132:~ 1~
n > 132 .> 132

• Tne RE5~T orocedure normally has the effect ot a rewind followed by a
GET, If the devicp. 1s TTY, however, the GET 1s suppressed and input
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of a null line 1s slmllldteds after the RESET, EOF 1s FALSE, EOLN 1s
TRUE, and the bufter variable Is a blanK.

To cross-reference and reformat Your Pascal proqram without ComPiling
it:

-.RUN(UPL)CROSS

The cross-referencer will prompt for the names ot your source,
refOrmatted source, and eross-reference files.
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The PASCAL comPlIers for the DECSystem-l0 were developed at the
university of Hamburo, Germany, based on an earlY version of the
transportable PASCAL.P eomp11er t4,5,61. Work still continues on
improving this eompiler with respect to efficiency, standardization
and the addition ot st!ll missing or desirable language features
t'l • .

This report Is intended to familiarize the reader with the PASCA~

dlaleet on the DECSystem.10. This descr iPt,l et n", refe~stoa
DEcsystem-l0 compiler with the name pASCAL that w~iMtlj;v"«8tHp',t!1J;'61Sl'JAlN~f)S::">

~and some features of PASCAL 6000.3.4) as defined by Wirth 1n
[2] as a SUbset.

It should be noted that earlier eompiler versions or speelal
purpose, Load-and-Go PASCAL compliers might acee~t a modified PASCAL
lan~uage not compatible wIth STANDARD PASCAL and its extensions as
accepted by this compiler.

It is assumed that the reader has a basic knowledge about PASCAL.

within syntax definitions, terms enclosed in "[]" are optional and
terms enclosed in "[]*" may appear zero or more times. The wor~ "or"
or a vertical bar "I" ind1cate alt~rnatlve terms.

Thts report evolved from a PASCAL HELP file orlqinally written in
German which has been translated Into Enqllsh by Burger [111. This
versIon hes been eom~letelY reworked from the english version, We
gratefully acknowledqe the help of B.Glseh and H.Llnde 1n editin9
this report.
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1. Usage Of the PASCAL ComPiler
================================

1,1, How to use the Conelse Command Languaqe fer PASCAL
••••••••••••••••••••••••••w••••••••••••••••••••~•••••••

If the installation has modified the DECSystem-l0 Coneise Command
Lan;uage (CeL) handler [8] to deteet the extension PAS and aetivate
tne PASCAL compiler, one simplY has to use the standard eeL
eommands. Options, as described in Section 1.5., maY be appended
aecording to the eeL eonventions. These commands, called
"COMPIL~classg commands, are defined as fol10wSI

onlistingaand

<command name>
«file name>~l

<f11e deserlpt1on~

[,<file name>]
[<comPiler options>]
t<eommand opt1ons>1
COMPILE or LOAD or EXECUTE
«option se~uenee»

I<optlon sequence> _. 7rl"

<option> t/<optlon>l~) .
<identifier> [1(Unslqned 1nteger>]
l<devlee>l] <filename>
[.<extension>] [<~pn>]

[<protection>]

on

11=
I ,=
J 1=

" =II=
II :;

output

<compil-class eommand> :i:

<command name>
<eompiler options>
<command options>
<option sequence>
<option>
<file deserlpt1on>

GJ . \ I ,- u'/~-~ .-
'\'0"'· ;,f-t-r.-~ Q,v~.... <.)- artc-.- - U··~il.."'J

.COMPILE FILNAM( CODESIZE:l~OO/OEBUG )/LIST

.LOAD FILNAM( RUNCOREI16/CODE )/CREF

.EXECUTE FILNAM( FORTIO/NOCHECK '/COMPILE
-)

;enerates relocatable
LPTINAMrIL.

Example,

'. ·1'""\.,/ l,i\,,· 'j-'-' ,_

Theso-eal1ed, =!I- and ,.eonstructions,> [8] are also supported.
_ " _ --;:' /J

, -~

.COMPILE NAMFIL=rILNAM( EXTERN )/LIST. "

I

'. i. v) I..' I .

If $WITCH.CMD contains the line

( CODESIZEI1200/DEBUG/RUNCOREI20 )

the command

.COMPILE FILNAM@SWITCH

Is equivalent to

,COMPILE FILNAM( CODESIZE,1200/0EBUG/RUNCOREI20 ,
~

oepending on the command the program i& eomp1led and/or loaden .
and/or executed. The prooram 1s compiled if t~e PAS-f1le h~s a
younger creation date than the REL.ttle -if eXistent-. The
compilation can be enforced with the COMPILE-option (refer to 1.5".
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1.2, How to Use the PASCAli Comp1ler DirectlY••......•.•...•..............~..~..........•
The compiler 1s executed by

.R PASCAL

In this ease the com~11er will prompt the user at his terminal to
provide file descriptions and compl1er.options for source, list and
relocatable object code files (refer to Section 2.1, or 5.7,9. tor
mOre detailed InfOrmation), The file deserlPt10n has the followlnQ
forma

DEVICE, FILNAMffiiV[PROJECT, PROGRAMMER] <PROTECTION>....... ......~.....~........ ....•.....••
The underlined parts may be om1tted. They are by default~

J

DEVICE
[PROJECT, PROGRAMME~]

<PROTECTION>

DSK
own PPN
installation default (usually <057»

The compller.options may be appended to each of the following file
descr1ptions according to the convent1ons descr1bed in Section 1,5"

IZ' 1 J." t:: t /
~XamP e. ' ... ~\ .;' "i., I ,"\;l~:"" ;,. J. ~(, !'-'

C '. IV I. _£.~r: . -.>t, \ :J.1..
• r paseal " ,lvl.,~ \\
OBJECT = !11nam ,rel/codeslze '800~) relocatable Object
LIST ~ fl1nam,lst/eode lIsting
SOURCE = fl1nam.~as/noeheek/debug. source tile

If e.g. the file description for OBJECT 1s defaUlted, the eomPiler
generates reloeatable - object eode on a file named OBJECT (refer to
2,1. and 4.1,'. A 11stlnq 1s generated 1f e1ther the LIST., CODE. or
CREY-optlon 1s specified or just a file descript10n for LIST 1s
prOVided,

t,3, HOW to Run a PASCAL Prooram
••w••~.~•••~•••- ••••••••••~•••••

compilation starts w~en the following message 1s output,

PASCAL' FILNAM [<prooram name>1 <entry>, .,.l
After successful eom~11atlon the fOllowing size 1nformat1on 1s
outPut,

HIGHSEGa u K + m WORD(S)
LOWSEG I y K + n WORO(S)

~. .The first line denotes the eore requirement for the high-Segment
(code) 1n K, the next line denotes the cOre requirement tor the
low-seqment (data) in K,
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If the compiler has generated reloeatable code on FI~NAM,REL,

proqram is loaded by

.LOAD FILNAM.REL or ,LOAD FILNAM
An executable program is obtained bY

the

,SAVE FILNAM w

after load1no where w is the total eore requ1rement for the program.
It should be at least u + Y + 5. A sharable hiqh-seqment is obta1ned
by

.SSAVE FILNAM W

SSAV£ must not be used if the program has been compiled using the
DEBUG-option,

Another way to provide the core requirement for a program 1s .to
compile it with the RUNeORE.optlon. The value of the option denotes
the maximum core requirement for the low.segment in K wordS. The
value has to be v + 2 at least,

Example,
.load fl1nam( runcorel16 )/compile
,ssave fl1nam
.run fl1nam

In this ease the proqram itself allocates 16K for its low.segment~
each time it 1s executed and the user need not to take care of the
size of tne hlQh.segment.

The program 1s executed bY

.RUN rILNAM

Should more eore be re~u1red than has been specified when saving or
compl11nq the pro;ram, the command

.RUN rILNAM n

may be used where n stands for the laroer ~ore reQuirement.

If several programs are linked toqether or It is necessary to - get
the correct size of low. and high-SeQment, the program(s) should be
loaded With the MAP-option l1ke

.LOAD FILNAM,PROC1,PROC2,/SEARCH MYLZSC302,30151/MAP

The "loader map" can be obtained bY

.PRINT <program name>.MAP

After inspectlon of the loader map one ean speclfy w as the total~
size Of the low-seqment plus the total slze of the hlah-seQment plus
the COre needed for Stack and Heap, The value of the RUNCoRE-opt1on
for later comPilations can be evaluated as the total length Of the
low.segment plus the size Of the heap.
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The PASCAL compiler accepts only a subset of the ASCII characters,
namely the 64 eharaeters with octal values from 40 to 131.
Characters with octal eodes between 140 and 177 (essentiallY the
"lower case" characters) are c~nerted to "upper ease" by
subtracting 40 octal from thelreod . The TABulator-cnaraet.er is
expanded on input from text-files 0 the appropriate number of
blanKs, Lines are ended bY a Llne.~eed, All other characters
appearing in the 1nput text are l;nored (~e~r t.o 4,), !

·ASCT\ (1 ki ) C,NV-

Next we shall describe languaqe elements which use special
Characters, I

Comments are enclosed in C* and *" e,9,1

Identifiers must differ over their first 10 charaeters. They may
be written using the under11ne-character (which 1s sometimes printed
as left-arrow) to Improve readability, e.g"

NEW..NAME

string-constants are
s1n91e-.uotes, e.g ••

.charaeter sequences enelosed 1n

'THIS IS A STRING'

If a ~uote 1s to appear 1n the string it must be repeated, e.9,1

'ISN"T PASCAL FUN?'

(PACKED) arrays of CHAR or subranoes of CHAR are referred to as
strings throughout this report.

A REAL-constant 1s def1ned as

An INTEGER-constant
octal diqlts followed
form if it eons1sts
hexadecimal dlqlts,
value.

is represented 1n octal form if 1t consists of
by B, An INTECER 1s represented 1n hexadeeimal
of a " (i,e. double-Quote) followed by
The followlnq representations have the same

}
(, ():J +t/-i . ~;'o.
I

j-i f ~ ..-1 t (' ,(\:~ f 'j

"lv
/l\ 5

\\~

It]P'77863

<real> II = [<siqn>] <number> ['c<t:\umber>] [E [<sign>] <number>]
<number > t I = <d1q 1 t > [<d191t> ]: .. ,:- -/ ~

,~ -_.-' , I

~o

SET-constants are element lists enclosed in "[]H, e,q,1

[ , A·, • +.] or t 1, 15)

Subrange notation 1s allowed inside of SET-eonstants, e,g,:
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'~

SETS within a program may contain Variables • eompatlble with the
type of the SET elements - , e,G,'

• t •
VAR Sa SET or CHAR,

Ca CHAR,
•••S I~ [-A',.'C', C, '+~,'.'],

•••

.....•.....~.........•..
compiler-options are written as comments and are designated as

such by a 'S'.character as the first eharacter~hecomment,e,q,1
w-vtL '

C*ST-,E+,O+,R15 the rest 1s comment *)
, d{

An option 1s turned on if it 1s followed bY '+. and It is turned Off
if 1t 1s followed by'.', Some options must be followed bY an
INTEGER, Opt1ons may alternatively be specified at translation
time, either with the COMPILE., ~OAD_, or EXECUTE.command or bY
appendlnq the options to the file names 1f the compiler 1s exeeuted
d1reetly (refer to 1.1-2.), AnY compiler-option explicitlY
re,uested 1n the sourCe-prOgram overrides eomp11er-optlons provided
at translation time. ~

1.5.t. Summary...............
There are certain compiler.optlons wh1~h can only be spec1fied at

translation time, For these, no source.~rogram switch is lnd1e~ted.

other compiler.options .marked with C*). have to be specified for
the first time BEFORE the program heading. some of these .marked
with C**,. eannot be reset anymore lnslde the pro;ram.

In the fol1owlnq table the inverse option -if possible- is given
below the positive option. The options are divided into three
Qroups,

(1) ComPlIer-options
(2) "COMPIL-class" Command-options
(3) Loader Command.options
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Function
I
I
t

Specification
in souree program
t at translation
I I time

Default
I
I
I

off -)

n:1000

on-

n=static eore
requirement
for total
low.seqment

off -- ):,Q ~
~ ~J" \J

n=6

off -

-otf -)

\ RUNCORE I r\

(COOE5IZEIT'l\
)

( DE8UG)
NODEBUG

(\ FORTIn)
NOFORTIO

~XTERN j
NOEXTERN

( COD~
NOCODE

~HECI()
NOCHEC1<

LeARDJ
tlOCARD

Xn

Rn

1+
I-

Sn

u+
u-

D+
D­
P+
p.

T+
T-

1n K

List object code as MACRO-lO.

Perform runtime tests.
1) array indices
2) assiOnments to subranges
]) z~ro.dlvlde

4) arithmetic overflowS, variables in
SET-constants

6) 1nput to file variableS
or variables of subrange
types

Enabl~ debu;qing lncludlnQ
Post-Mortem dump. C.)
P 1s aecepted 1n addition to
o to maintain eompatlbillty
With PASCAL 6000.

All leVel-1 procedures or
functions of a program may be
activated by other prc~rams.

Refer to 6. for deta11ed
Information, (**)

Only the first 72 eharaeters
of a source program line are
aeeepted for compilation
(eard format). c**,

Enable FORTRAN-I/o in
rORTRAN subroutines,
-----~(...--------:r---------.------

REG i-sTERin- -_.
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Function
I
I
I

Specification
1n source Program
I at translation
I I time

oefault
I
I
I

.....•....••.........•.....~•...•.........•...•.......•.....•.•..•••.

Generate listing,

compile, load and execute.

~Generate eross-reference list,

netFILE.n

( Ll NI< Off - ')
NOLINK J

EXECUTE of f (-\
NOEXECUTE

COMPILE on - ;

NoCOMPII"E

( LIST on l,'
NOLIST

C~EF off, -
NOCREF

rn

ompile.

Refer to 6.2, for more
detailed information
about this option. C.*)

Compile and load.

••••• •••••"COMPIL.clasl" Command.opt1ons·•••••••••••••••••••~···.·•••
~

Enforce compilation.

\", Generate cross-reference list.
'7"'-

/COMPILE
NOCOMPILE

/CREf'
tJOCREF

dependS on
creation date
of R~L. and
PAS.tile

••••••••••Loader Command.optlons•••••••••••••••••••••••••••••••••••••

Provide Information about all
programs loaded.

put a program l1brary on top
of the library search eha1n.
«lib> 1'= ~f11e dt&crlptlon»

/MAP
NOMAP

SEARCH <lib>

off(- .
- I

PASLIS and
FORLIB
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..........•...•...•.....•...•.•.~ .
The Compller.options Land 0 (or P) can be used to selectIvelY

list objeet code resp. generate information for the DEAUG.system.
selective use ot optlons, however, 18 effective onlY 1f the option
1s not swltened off before the END of a procedure or funct10n
(becaUse the DEBUG information tor a block Is generated at the end
of its statement part).

Examplel

•
•
•(*SL+*)

PROCEDURE Pl,
•
•
•END C* PI.),

(.aL- MACRO-tO COde IS output for Pt *)

•
•
•(*SO+.)

PROCEDURE P2,
•
•
•

END (. P2 *),
(*80. local variables Of P2 may be investIgated and

breakpoints may be set In P2 .)
•
•
•PROCEDURE P3,
•
•
•(*SD.*)

BEGIN (* P3 *)
•
•
•END (. P3 *).

(*SD- onlY breakPoints may be set In P3 Since
the debuQ option remained off during analysis of
the declaration part for this procedure *)

•
•
•

The L-option in the souree code is effective onlY If a list1ng 1s
reQuested (refer to 1.2.1.
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2. The Program Headin;
======================

~Every program ConSlsts of a heading and a bloe~. The bloe~'

contains a declaration part In which all objects local to the
program are defined, and a statement part which specifies the
actiofts to be executed upon these objeets,

<program> "= <pro;ram heading> <block> •
<block> II. <label declaration part>

<constant deel. part>
<type deel. part>
<variable deel. part>
<procedure/function decl, part>
<statement part)

(for INITPROCEDURE-deelaratlon see 5.4.)

The PrOgram headlnQ qiyes the PrOqram a name, This name Is not
slqnlf1eant inside tne program, A program, however, 1s usU~11Y

referred to by the name of the flle(s) eontalnlng the executable
code (SHR- and LOW.file), If the program is compiled with"the
EXTERN.option, the names of all level.! procedures and funct10ns
which are assl;ned to be called from other proQrams have to be
listed after the program name. Notice that onlY six characters are
s~gnlfleant for all these names, They must not contain
'_'.characters, The program heading also lists the program
parameters through which the program eommun1eates with 1t~

envlroment.

<pro;ram heading> la~ PROGRAM
<program name>
r,<proeedure or function name>l~_

[«parameter> [,<parameter>J*)fj

2,1, Substitution of the Program parameters
•••••••••••••••••••••••••••••••••••••••••••

Possible parameters are fl1es, A PASCAL f1le variable is
implemented as a file in the DEesystem.l0. These files exist outside
the program (before or after execution on disk or tape) and can be
made available to the pro;ram by two alternativeSI

(1) An ,xternal file ean be connected to a PASCAL file variable bY
use of the standard procedures RESET or REWRITE. These
proeedures allow to specify the propert1es of the external tile
(refer to 5,'.12.),

the formal parameterstorAnother way 1s the SUbstitution
speelfled in the prcqram heading,

Thus, a program parameter Is defined as fOllowSI

(2)

<parameter> 1:= <flle var1able> or
<file varlable>*
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These formal parameters -except INPUT and OUTPUT (TTY MUST~'i~be
specIfied). must be deelared a5 files Inside the proQram.
EverY external file 1s automatically "opened" when the proQram is
started bY the RUN-command, If the file is to be "opened" onlY for
input, this has to be indicated by appending an a5terl~~ to the file
parameter. However, the aster1sk Itself does"~"not~n:-eOiff'titute any
protection aoalnst writing on the file (bY a subseQuent REWRITE).
The SUbstitution Is performed by promptln9 the user for the external
file speeifieatlon for each f1le variable In the same sequence as
specifIed In the program headln;.

ThUS, 1t Is not necessary to "open" these f l1es .ins.ide the program
With RESET or REWRITE,

Example,

Let rILNAM.PAS contain t~e fOllow(rio programc

PROGRAM COMpAREJILES( rILE1.~~ FILE2 •., OUTPUT ),
VAR FILEt, FIt"E2. FILE OF INTEGER, L- ,;_."

• t.
END,

Execution could start as folloWSI

.run !11nam
FILEt = dske,test,pas[302,301S1
rILE2 ~

OUTPUT = fl1nam,lst<333>
•••EXIT

/ . .I

If the re~uest for a flle descrlptlon Is defaulted With a
Carr1age.Return, it 1s assumed .1n this case_ that a file named
FILE2 does alreadY eXist, This 1s quite analogous to RESET(FIL£2),

Programs Which only maKe use of the standard flles INPUT and
OUTPUT may omit speclfleat10n of the parameter list because INPUT
and OUTPUT are automaticallY "opened" if the parameter lIst 1&
empty·. Thus,

PROGRAM ALPHA( INPUT*, OUTPUT "

1s equlvalent to

PROGRAM ALPHA,

All these files may still be re-def1ned by RESET or REWRITE -as
mentioned under (1). later 1n the program•.
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DSK,NNNXXX.TMP

2,2. Passlnq Parameters w1th CMD- and TEMPCORE-fl1es
••••••••••••••••••••••••••••••••••••••••••••••••••••

~
Another way to provide the~~ ~roqraM parameters 1s to ereat~

a file (TEXT.file only) named~~MD where XXXXXX are the first
6 eharacters of the ~r09ram name~ For the example above the f11e
COMPAR.CMD could contain ~n@ ta!Iowinq l1ne'

DSKEI TEST.PAS[102,301S1"FILNAM.LST<OS7>
No Pfomptlnq 1s done nowl

.run fl1nam
•••EXIT

At last, it 1. possible to pass tne information In a
TEMPCQRE-fl1e (TEMPorary COR! file), These files are alloeated 1n
core storage and can be accesSed/created without time-consuming disk
reads/writes, In PASCAL, a file Is assumed to be a TEMPCORE.f11e If
it Is specified as

DSKIXXX.TMP

XXX are the first 3 characters of the proqram name (COM.TMP in the
example above), If a COre file e.annot be allocated, the disk file

.~

1s created where NNN 1s the "jOb number". so, 1f a TEMPCORE.fl1e '
cannot be found 1n core, such a d1sk file 11 nlooked·up".

Example, ·.,VAR TEMPORARy.rtLE, TEXT,
,.,

REWRITE( TEMPQRARy.rILE,iABC
WRITE( TEMPORARY.FILE, •• ,

•••

) DO
·.,RESET( TEMPQRARY.FILE ),

WHILE NOT EO'( TEMPORARY-FILE
BEGIN

IF NOT EOLN( TEMPORA~YJtLE )
THEN READ( TEMPO~ARYwFtLE,

, ..
Notice that a temporary file 1s assigned to contain short

informat1on (e.9, pass program parameters to other programs called
by CALL, refer to 5,1.10.) and eannot exceed 128 words or 640 ASCII
e~araeters (one DECSystem-l0 d1sk block).
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If a program is eXecuted with the RUN-command, It w1ll try to
obta1n its program parameters from e1ther a TEMPCORE.f11e or a disk
file with the extension CMD. The general Input format for program
parameters 1s listed btlow,

CMO.f11e or TEMPeORE-filea

[<file deserlptlon> t, <f1le description>]-]

TTY'

[cfile deserlptlon~]

If both files do not eXist, It prompts the user to enter the
parameters direetly at his terminal.

This teehn1que 11 used by the DECSystem-l0 COMPIL-proqram to pass
parameters to the different eom~11ers.
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~
Any executable statement In a pro9ram may be marked by preflxln9·

it with a label followed by a eolon. This label must be declared in
the label declarat10n part before its use.

<label declaration Part> 11= LABEL <label> [,<label>] ,

A label must be an unsigned INTEGE~.constant of at most 4 dlq1ts,
The seope of a label 1s the entire block wherein it Is declared.
That la, a statement of the statement-part of this bloCk may be
prefixed with the label. This label may be referenced by
GOTO.statements inside the same statement part or all other
statement parts of proeedures or functions declared lni1de this
blOCk.

Example,
•••......•...................•~...••.•.•.......

T P~OCEDURE PO, I
I LABEL 11 , 12, 13, I
I ••• I
I •••••••••••••••••••••••••••••••••••••••• I
I I PROCEDURE Pir I I
I I LABEL 21' I I
1 I BEGIN C* PI *) I I
I I ••• I I
I I 21. PI' I I
I I IF P THEN GOTO 11 (a) I I
I I ELSE: GOTO 21 (b) I I
I I ••• I I
I I END (* Pi .), I I
I ....•.....•...•.~...•...•.....•..•...... I
I BEGIN (* PO .) I
I ••• I
I IF Q THEN GOTO 21 (el I
I ELSE GOTO 12, (d) I
I ••• I
I If' P I
I THEN I
I BEGIN t
t 121 R, I
t •••• I
I END I
1 ELSE GOTO 13, (e) I
I ••• I
I WHILE S DO I
I BEGIN I
I 131 T, I
I ••• I
I END, I
I 111 U, I
I ••• I
I END C* PO .). I

(*wrong.)
(_wrong*)

...•...••.....•.••.•..•.•........•.~ .
•••
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ca) This 1s a valid GOTO from an "inner" procedure of PO. The
label 11 IS defined (there is a statement DfeflXed with it)
1n its scope PO, Such a construction provides an "exit" from
PI to PO.

(b) In this ease the GO TO refers to a label which Is deelafed in
the same bloCk (PI), Execut10n Of this GOTO involves
recursive activation of pI, since the statement prefixed with
LABEL 21 is a (recursive) procedurecall Of Pl. If 1n the n·th
recursion step (a) 15 executed, the staCk IS reset as
follows.

Pro9ram Stack Stack Pointer
•••••••••••••••••••••••••••••••••••••••••

Pi
n

•
•
•PI

1
PO

1

•
•

.:: ••• before Ca)

<••• after (a)

(e)

•bottom

This GOTO 1s invalid because It references a label outside
its deelarat10n scope.

(d,e) Of course It 1s not allowed to jump 1nto conditional (d) or
any other struetured ce) statement because the result COUld
be undefined.
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4, Input and Output
===================

~
Input and output 1s performed by the standard procedures GET,·

GETLN, PUT and PUTLN (for GETLN and PUTLN refer to 5.7,14-15",
Input and output to TEXT-files (PlCKED FILE OF CHAR) should be done
w1th the standard Procedures ~EAD, READLN, WRITE, WRITELN and PAGE
as deseribed in "PASCAL. USER ~ANUAL AND REPORT" [1,2]. The latter
15 called "formatted"_I/O throuqhout th1s chapter.

The DECSystem.l0 mainlY distinguishes two kinds of data modes for
files, namely

(1) ASCII-mode with five '.bit characters paeked into one word

(2) bInary.mode with a 1.1 eore.to.f11e mapping

The followinq table illustrates hOW PASCAL f1le types are
implemented 1n the DEcsystem.l0i

File Type PaCked.•............•...........~.....~•..•..........-..•........•.........
Subran;e of CHAR or ASCII-mode,
CHAR "upper case",

formatted.I/O,
l1nenumbers and
pagemarkS

SUbrange of ASCII or ASCII.mode,
ASCII eomplete ,-bit.ASCII,

standard.I/O

other treated as unpacked

binary·mOde,
lubrange as specified
1n file declaration
standard.I/O

as above

binary·mode,
standard·I/O

DurlnQ input from TEXT.files (PACKED FILE OF CHAR or sUbrange of
CHAR) all charaeters less than ' , .exeept LF and HT. are i~nored

and all characters greater than '.' are converted to "upper ease n as
fol10WSI UPPER.CHAR 1= CHR( ORD( INPUT~HAR ) • 408 ),

HT (TAB) 1s expanded to t~e appropriate number of blanks and Lr
mar~5 the end of a line (seta ECLN to T~UE).

4,1, Standard riles
•••••••••••••••••••

The standard files
specified as proQram
directly for Input and
of RESET or REWRITE,
the external file

INPUT, OUTPUT and TTY as all the files
parameters 1n the proqram heading can be used
output without havlnq to "o~en" them by use
All file variables are assigned by default to

~

DSK. XXXXXX,yyy

where XXXXXX are the first 6 characters of the file identifier and
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yyy are the next 3 characters of it. Blanks are used if there are
not enough characters.

Example, File Identifier Default AsslQnat10n......•.....•.........•.••...........~ .
INPUT DS~I INPUT
OUTPUT OSKa OUTPUT
TTY TTYa TTY
AUSGABE DSK, AUSGAB.E

4.2, Formatted Input/Output.....•.•......~.....•......
TEXT.files (PACKED rILE or CHAR) can be accessed, as any other

file, by the standard procedures GET and PUT. This is of course
~ulte eumbersome as these procedures are defined for 11n;le
character manipulation, The procedures READ and WRITE implY a set
of transformation routines which are designed to reeoQnlze the
pattern of e,q. an tNTEGE~., REAL., BOOLEAN., SET. or
string.constant 1n the "TEXT" and to eonvert it into the
installation dependent internal representation, feSP, to transform
the internal representation Into an approprIate text.

4.2.1. Formatted Input
••••••••••••••••••••••

~ The procedures READ and READLN have non.standard parameter lists.
If the first parameter 1s a file identifier, input is done from the
external file eurrently asslqned to this file variable. otherwise
INPUT 1s assumed. The number of parameters 1s unlimited, They must
obey the restrletlons on VAR-parameters, especiallY they must not be
constants or elements of paeked data structures, The followln;
types of variables are accepted;

TYPe Restriction......•..- ~........•.~.........•..•............•..•..•..
INTEGER
REAL
CHAR
ASCII
BOOLEAN
scalar
subrange
string
SET

-MAXINT <= value c= MAXINT
SMALLRElL c= A8Se value ) <= MAXREAL
none
none
TRUE or rALS!
type must be declared 1nside the proqram ~ ID c~~
rIRST(parameter) <= value <= LASTCparameter)
must be a correet string-constant (refer to 1~4.)

must be a correct SET-constant (refer to 1.4.)

~
~

~xamplel PROGRAM READER.
TyPE Z = (EINS,ZWEl,DREI);
VAR RI .13.34 •• 13.34,

St ZJ
T. SET OF Z,

BEGIN
READ( T, R, S),.,.

ENO.
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If the file aSI1qned to INPUT contains

tl 1S,0 EINS or tEINS,ZWEIJ 13.0 ALPHA

the following error messa;e Is qlven before termination.

'1 INPUT ERROR. SCALAR UNDEFINED OR OUT or RANGE
*** 1.5000000000£+01. *** AT USER PC: •••

reap.

'1 INPUT ERROR. SCALAR UNDEFINED OR OUT or RANGE
*** ALPHA *** AT USER PC I,.

The followino input is correct.

[EINS •• DREI] 13.0 ZW!I

...........~........•..
If the first parameter to WRITE or WRITELN 1s not a file

identifier, OUTPUT 11 assumed, The nU~ber of parameters for ·WRITE
and WRITELN 1s unlimited. Expressions of various tYpes might be
speCified. The parameters to WRITE and WRITELN may be fOllowed by a
nformat speelfleatlon.". A parameter wi th format has one of thf~
following forms,

X I El
X • £1 I E2
X I £1 I 0
X I £1 I H

£1 1s ealled the field width. It must be an expression of type
INTEGER yielding a non-negative value, For SETs tne f1eld width
apPlies to the SET elements. If no format 1s given, the def~ult

value for £1 1s for type

INTEGER
BOOLEAN
'CHAR
ASCII

'REAL
..ALVA
scalar
string
SET

12
6
1
1

16
10
10
the length of the strtnq
the default field width of the SET element type
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Blanks precede the value to be printed if the field width 1s
larger than neeessary to print the value. Dependlnq on the ty~e

involved the following 1s printed if the field wldth 1s smaller than
necessary to print the valuel

INTEGER El asterisks
REAL El asterisks
BOOLEAN T or r preeeded bY the appropriate nUmber of

blanks
SET t~e default action for the SET element type 1s

performed
string t~e leftmost charactere fitt1ng the field Width
scalar same as strlnQ

Example,

WRITELN( MAXINT'l, (10,201;1 ),

prOduces the fOllowln; output,

In the following examples, eolons usua~ly stand for ~lanks,

No characters are printed if the field Width 1s O. The minimal
field width for values of type REAL 1s a,

Example,

WRITELN(iSTR':4, 'STR-, 'STR'12, -12.0'10),
WRITELN(['A',.'Z','1',.'9','+','.'],['A·,'B','C·].S),
WRITELN(lSI9, TRUE, rALSEI4, 'X'13),

The following enaracter sequence will be printed,

,STRSTRST-1.200E+Ol
t'+·,'l',.'9','A' •• 'Z','~']["·A'."I'C']
ial.i,.1S.iTRUEIIIY"X

A value of ty~e REAL can be printed as a fixed point number it the
format with expression E2 Is used, E2 must be of type INTEGER and
yield a non-negative value. It specifies the number of digits
following the decimal oolnt. There must be enougn ro~m for the
fractional part, otherwise asterisks will be Printed.

Example.

WRITE(l,2315'2, 1.231411, 1.231610, 1.2314.]),
The fOlloW1ngeharaeter sequence w111 be printedl
'1,23'1.2"1:1.****

A valUe Of tYPe INTEGE~ can be printed 1n oetal representation it
the format with letter 0 1s used. The octal representation eons1sts
of 12 d1q1ts. It the field width 1s smaller than 12, the rightmost
digits are used to fill the field width. It the field Width is
larger than 12, the appropriate number of blankS precedes the
digits.
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Example.

WRITEC12345B,210, 12345Bi6:0, 12345811510),
The following character sequence will be printed.
450123451,.000000012345

A value Of tYPe INTEGER can also be printed In hexadec1mal
representation If the format with letter H is used. The hexadecimal
representation consists of 9 dlqits, using the format w1th letter H
the fol10w1n; eharaeter seQuence w111 be pr1nted for the example
above,

E50014E5 •••• iI0000014ES

4,3. The Use of Printer Control Characters
••••••••••••••••••••••••••••••••••••••••••

In some installat10ns the first character of each line 15 used as
a printer control character when a text file Is send to the printer.
The first character 1s not printed but. Instead 1nterpreted as
controlllnq the paper feed meehanism of the printer. The fol10wlno
(FORTRAN.) conventions are 1n wide use [9]1

Character ASCII Action before Pr1nttnq

DCI

LF,LF,Lf'
DC4
DC2

Lr,LP'
p'r
DLE
VT

DC]

" ,

'."

'0"
"1 '
'2"
'3"
".'
'*'

.........•.........•~..~..••....••...~..............•...•......
I , Lr skip to next line, .~

form feed after 60 lines
Skip one line
90 to top of next page
space 1/2 Of a page
space III of a page
overprint the line
skip to next line,
no form feed
Skip two lines
space 1/6 of a page
triple Sl'aee,
form feed after 20 lineS
double space,
form feed after 30 lines

A file containing sucn eontrol characters must be printed With the
following command •

•PRINT <file deSerlptlon>/FILE,FORTRAN

Example:

WRITELN Ci l','OVER"),
WRITELNC".'," PRINT"',

~
The followlnQ output will be printed on the first line of the
next pagel

OVERPRINT
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S. Extension to STANDARD PASCAL
-~---~-----------~~~~~-------~---------~--~-----~-~~-----~-~-~

5.1. Standard Constants
•••••••••••••••••••••••

The INTEGER constants MININT and MAXINT are defined as

CONST MININT =. 4000000000008 c* ·34.359.738.368 *),
MAXINT • 3777777177178 c* +34.359.'38.367 *"

the1nINTEGER9reatestthe smallest andThey represent
DECSYstem-l0.

The REAL constants MAXREAL and SMALLREAL are defined aSI

CONST MAXREAL ~ 1.7014118432E+18,
SMALLREAL = 1.4693680107£-39,

They represent the absolutely smallest and Qreatest REAL in the
DECSystem·l0.

The ASCII eonstants NUL •• Sp and DEL (ASCII mnemonics for special
control Characters) are primarily intended to ease spee1al
I/o-operations,

•Examplea WRITE(TTY,BEL) instead of WRITECTTY,CHR(07B)

TheY dO not belon; to the PASCAL character Set (the tYPe CHAR)
which is only a subset of the ASCII t;haraeter set (refer to 8.5,"

5.2. Standard Types
•••••••••••••••••••

The type ASCII represents the total ,.bit.ASCII character set,
It is a superset of CHAR,

TYPE ASCII = NUL •• DEL,
CHAR ~, 'I.'.·,

ThUS, AsCII and CHAR are type-compatible and assiqnments from CHAR
to ASCII' and reverse are lee,al provided only values belong1ng to
the subranQe CHAR ar. ass!qned to a variable of that type. Refer to
4. and 9.l.ee) for closer information about SETs and files Of ASCII,

Examplel •••
VA~·AI PACKED rILE or ASCII,

ASCI ASCII,
•••WHILE NOT ( EQreA) OR CA-=LF) , DO
BEGIN

A5C 1= A·, GETCA)J PCASe),
•••
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5,3, ~tandard FlIes..~....•...........
In addition to the standard TEXT-files INPUT and OUTPUT th~

standard TEXT.file TTY is available 1n DECsystem-l0 PASCAL. Tnis
file 1s used to commun1cate with the terminal. The first para~eter

of the standard I/O-Procedures must be TTY if they are to be a~plied

t~th1s file,

TTY is "opened" at the beglnnlno of the program, An asterisk 1s
typed out on the terminal to ind1cate that input 1s expected (to
assign a value to TTY·'. If the program does not need any Input from
the terminal, a Carriage-Return should be entered.

TTY should only be a parameter to the standard proeedUres GET'
GETLN, PUT, PUTLN, READ, READLN, WRITE, W~ITELN, PAGE, B~EAK,

G!TFILENAME and GETSTATUS. It must not be used as an actual
parameter.(VAR-parameter) of type TEXT to either deelared proeedures
and functions,

Examplel •• ,
VA~ CHI CHAR,

•••
The standard procedure BREAK

order to force the output to th.
buffer 1s not yet fUll,

5,4. The INITPROCEDURE
••••••••••••••••••••••

(refer to 5,7.13.) 1s provided In
terminal even 1f the 1nterna~

Variables of type scalar, subran;e, pointer, ARRAY or RECORO
declared 1n the outermost block of a proqram may be 1nitlallzed bY
an INITPROCEDURE. The body of an INITP~OCEDURE contains onlY
assignment statements. Ind1ces as well as the assigned values must
be constants, INITPRO~EDURES can be defined ONLY 1n the outermost
block pr10r to the f1rst procedure or function definition With
executable bOdY, Ass1qnment to components of paCKed structures 15
ONLY possible if the components oeeupy a fUll word.
\ The definition of tbe INITPROCEDURE 1s as folloWS,

<declaration part>

<lnlt part>
<1n1tproeedure>

"=
:1=

<declaration part>
<statement part>
<label decl. part>
<constant decl. part>
<type deel. part>
<variable dee1. part>
<ln1t part>
<procedure/function deel.
t<lnltprocedure>].
INITPROCEDU~E. ~

~

BEGIN
<asslQnments>

END,

part>
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5,5. The Extended CASE Statement
••••••••••••••••••••••••••••••••

The CASE statement may be extended with the ease OTHERS which then
must appear as the last ease In the CASE statement, The statement
associated with OTHERS will be executed 1f the expression of the
CASE statement does not evaluat_ to one of the explicitly given case
labelS,

Example,

PROGRAM CASES,
VAR XI C:HA~,.. ,
BEGIN

•••CAS! X OF
-A',
'S',

P(X),
Q(X),

~•...., .
~~-.-.. .

, ,.
OTHERS' Z(X)

END,
•••END,

5.6, The LOOP Statement
•••••••••••••••••••••••

The LOOP statement 1s an additional control statement which
comb1nes tne ,ffeets of the WHILE and the REPEAT statement,

The LOOP statement 1s defined as follOWS'

<loop statement> 11= ~OOP

<statement part>
EXIT IF <expression>,

<statement part>
END

<statement part> 11= <statement> [,<statement>]-

The expression must result in a Boolean value,
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5,7, Standard proeedures and Functions.•......•...........•..•...•••...•~...
In output examples,

Chapter,

5,7.1, PACK and UNPACK
••••••••••••••••••••••

colons stand for blanks throughout th1~

In addition to the first three parameters for these procedures
.described in [1, 2]. two more opt1onal parameters may be specified
for PACK and UNPACK, namely to indicate where In the packed array
the transfer should beqln and how many items shOUld be Packed or
unpacked.

PACK(A, I, Z [, J [, 1.] ], 1s equivalent to

for Ie 1= 0 to L·t do zt J • k ] 1= At I + Ie ) ,
UNPACK(Z, A, I [, " [ , Ll ] ) Is equivalent to

for Ie 1= 0 to L.t do At I .. Ie ] I:: Z[ J + J( ] ,
where the· default values are

J = LOWERBOUND( Z ) and ~L = 1 + MINe UPPERBOUNP( Z ) • J, UPPER80UNO( A ) • I )

.......~...•..•.....
The proeedure

DATE( <alfa variable> )

assigns the current date 1n the format 'dd.~mm.yy , to the parameter
which must be of type ALFA.

The procedure

TIME( <alfa variable> )

assigns the daytime in the format 'hhlmmlss ' to the ~arameter

whieh must be of type ALrA.

5.7.3. CLOCK and REALTIME....~...•.•..•......•..••
The function CLOCK returns the elapsed CPU time 1n msec

function REALTIME returns the current time 1n msec,
functions have an INTEGER result type.

and the
Both the
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•••••••••••••••••••••
The functions

rlRST( <variable> ) and
LAST ( (variable> ,

return the lowest resp, the h~ghest Value of the (installation
dependent) ran;. of the variable type, The result type of these
functions depends on the type of the parameter. Variables of any
scalar type .except REAL. are accepted,

Example, PROGRAM SUBRANGE,
TYPE SeAL ~ (EINS,ZWEI,DREI,VIER)J
VAR I, INTEGER, SIt 0•• 15,

Ct CHAR, SC'I -A'.,·Z·,
S, SCAL, ss, ZWEI •• DREIJ

BEGIN
t ••

WRITE( FIRSTCC), uASTCI)112.o, LASTeS),!,
FIRST(SI), LAST(SC)t2, FIRST(SS)ll0 )J·.,END,

The followlnq output 11 produced by this program,

13777717771'7.VIERIII:II::iIIOIZIII."ZWEI

5,7,5, LOWERBOUND and UP~ERBOUND

••••••••••••••••••••••••••••••••
The functions

LOWERBOUND( <array varleble> ) and
UPPERBOUNO( <array variable> )

return the lowest reap, the blonest value of the ranqe of the index
type of the array, The result type dependS on the 1ndex type.

EXample. PROGRAM BOUNDS,
TYPE FARB! ~ (RED,YELLOW,GREEN),
VAR FELDa ARRAY[ 'AI.,'Z', YELLOW •• GREEN, 10,,50 J OF CHAR'
BEGIN

•••WRITE( LOWERBOUND( FELD )'2,
UPPERBOUND( FELD[ 'A' ) )16,
LDWERBOUND( FELDt 'X', YELLOW] )13 ),·,.

END,'

The following output 1s produced.

iAIGREENI10
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5.7,6. MIN and MAX
••••••••••••••••••

The functions

MINe <expression>, <expression> [,<expression>]* )
MAXe <expression>, <expression> [,<expression>]. ,

return the minimum resp, the maximum Of the expression lilt. UP to
72 expressions may be speelf1ed. Expressions Of any scalar type
.exeept BOOLEAN. are accepted. INTECER and REAL may be mixed. If so,
the INTEGE~.expr'S81ons are converted to ~EAL, The resUlt tYpe
depends ~n the type of the expreSSionS.

Example.
PROGRAM MINMAX,
TYPE SeAL = (KIND,VATER,MUTTER,OPA,OMA),
VAR C, CHAR, II INTEGER, Ri REAL' S, SCAL,
BEGIN

•••S .= VATER, C I~ 'X', I 1= 15, R I~ 13.4E4,
WRITE( MIN(S,MUTTER),

MAXCC,'+·)12,
MIN(I,3)12,
MAX(13.0,I,R)19 ),.. ,

END,

The following Is
VATER'Xllll,34E+OS

printedl

5,7,1, NEW and DISPOSE
••••••••••••••••••••••

The proeedures NEW and DISPOSE have the followlnq parameter list,

( <pointer variable> [,ctagfleld constant>]*
[.<lnteger expression>] )

~
The eorrespond1nq de.allocatlon Of the variable bY OISPOSE must '

nave the IDENTICAL parameter 11st. It the pointer 1s undefined or
out of the heap, an appropriate error message (refer to 8,4.) 1s
output before ~roqram terminat1on.

NEW allocates variables In the heap, The address of the newlY
allocated variable 1$ aSllqned to <pointer variable>, If the first
argument 1s po1ntinq to a record with variant parts, the tagfield
constants speclfylnq the desired record variant may be set, In this
case core Will be reserved exactlY as reqUired for thiS record
var1ant. (Later assignments to this record must correspond to the
variant reserved, otherwise the heap may be overwritten in difficUlt
to detect cases), If the last component 1s an array, the "actual"
Size Of the array (the number of components required for' thiS
reservation) may be appended. preceeded by a colon • to the last
taQf1eld.eonstant,
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Example,

•••
CQNST
TYPE

MAX..DIM = 1000,
PTR :I eR!C
Rte = RECORD

CASe: INTEGER or
11 ( CAS! CHAR OF

'A -. ( FIELD I

•
•
•END (*REC*) J

ARRAY[l •• MAX.DIM] or REAL ))J

•••VAR PTR~VAR. PTR,
•••NEW( PTR.VAR, 1, 'A'I 200 ,. (* occU~ies 200 words *,
•••DISPOSE( PTR.VAR, 1, 'A-; 200 ),
•••

The Heap 1s organised like the
var1ables allocated later than
too,

staCk. Thus, on DISPOSE, all
the disposed one are de.al1oe~ted

Heap Heap Pointer
•••••••••••••••••••••••••••••••••••••••••••

V
n

•
•
•V
1

V
o

•
•
•bottom

c- before DISPDSE( V )
1

c. after DISPOSE( V )
1

5.'.8, TRUNC, ROUND and EXPO
••••••••••••••••••••••••••••

The function

TRUNC( <real or integer expression> )

returns the oreatest INTEGER less than or equal to the argument.

~. Examplesl

TRUNC( -13.35)
TRUNCC +13.35)

1S ·14
is +13
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The function

User's Manual

ROUND( creal or lnteqer expression> )

returns the INTEGER nearest to the argument.

ROUND(E) I~ TRUNC(E+O.5),

ExamPleSI ROUNO( -0.5 ) 11 0
ROUND( +0,5 ) 1s +1

The tunetlon

EXPO( <real or integer expression> )

returns the INTEGER exponent of the floatlnq point representation of
the argument. EXPO 1s defined aSI

eXPo 11= trUnc(ld(8bS«rea l or Integer expression») + 1

ExampleSI EXPoC -13.78E-22 ) 1s -69
EXPO( +1,38E15) 1S 51
EXPO( 1 ) Is 1
EXPOC 0 ) 18 0

5.7.9. OPTION and GETOPTION......~.....-.•.•...•......
The function

OPTION( (alfa variable or alfa eonstant> )

returns the value TRUE 1f the option indicated bY the
been specified by the user during program
(SUbstitution of the proqram parameters, refer to 2.
otherwise FALSE Is returned,

Examplel

Let FILNAM.PAS contain the fol1owlno programa

PROGRAM DECIDER C INPUT., OUTPUT "
•••IF OPTIONC'STEP2 .)

THEN P
ELSE Q,

•••
If the proqram parameters are entered like

,fun fl1nam
INPUT = data[100,1001/step2
OUTPUT = dlkelout.dat<05S~

P will be executed.

argument has
1nitia11zat1on
and 5.7.10.),
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The procedure

GETOPTION«alfa eonstant or varlable>,<lnteger variable»

can be used to "read" octions qualified by numerleal attr1butes. The
value of the option 1s ass1;ned to the INTEGER variable (second
parameter).

Example,

Let FILNAM.PAS contain,

PROGRAM CHOOSER ( INPUT* ).
VAR CHOOSEI INTEGER,
•••IF OPTION('TYPE ')

THEN
BEGIN
GETOPTION('TYP~ ',CHOOSE"
CASE CHOOSt OF

01 P(CHOOSE)r
• I •

END
END,
•••If the prOgram parameter 1s entered l1ke

.run f11nam
INPUT :;. ItyP"O

P(O) will be executed.

5,1,10. HALT and.CALL
•••••••••••••••••••••

The procedure

HALT

allows to enter the DEBUG-system from any statement of a proqram. If
the program is not compiled with the DEBUG.oPtion, a HALT-instruction
[8] 1s executed, The DEBUG-system outputs the message

SSTOP BY HALT IN cprO;fam name>
.STOP IN <11ne>I<11ne>
S

The procedure

CALL(Cf1le name and extens1on>,(,<dev1ee>[,<ppn>t,<eore~)J])

enables the PASCAL proqrammer to start the execution
(main) Program. This must not be confounded with
Pfoeedure or fUnetlon. The execution of the current
terminated and all var1ables local to this program

of another
activating a

program 1s
are lost,
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Execution of CALL has the same effect as issuing a RUN.eommand on the
called program. There is "0 return to the calling prooram other than
issulno a CALL for 1t in the called program. Notice that exeC'utlo'~
then will start aqa1n at the beginning of the program. onlY the first .
parameter Is mandatory.

The parameters are USed as fOlloWSI

<file name and extension>

Thla parameter must be of type PACKED A~RAY[1 •• 9J or CHAR.
It denotes the file containing the executable code Of the
program to be called. The first 6 characters represent the
fllename and the last 3 eharacters the extension. If the
latter are blanks, SAY Cresp, SHR Or HGH and LOW) Is assumed
(usual case). \\ / J

_ • ~ ~ J::> 5 ,c::. io ~ )I

<device> _~~ ~ o~~ -

The parameter must be of type PACKED ARRAYE1,.6l or CHAR,
If it 1s omitted, 'SYS ' 1s assumed,

<core>

Refer to 5.7.12. for this parameter. If <dev1ce> 1s
speclfied as 'SYS ',<ppn> must be 0 or defaUlted.

~
This parameter has to be of type INTEGER. It specifies the .

amount of core for the low.seqment of the called program 1n K
words.
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•••IF OPTIONC'CREF
THEN CALJ.,('C~OSS

•••

')
','SYS

Temporary eore files can be used to pass parameters to called
proqrams (refer to 2.2,'.

Example,

PROGRAM ONE,
•••REWRITECOUTPUT,'TWO TMP",

WRITEC'DATEN/RESTART'), (. here creatlnQ tile TWO.TMP *)

•••REWRITE(OUTPUT,'DATEN '),
WRITEC ••• C* here creat1nQ file DATEN .)
•••CALLe'TWO
• ••END.

','D5KD ',222002000B,20),

P~OGRAM TWO( INPUT* ),
•••READC, •• C* here reading ttle DATEN *)

~.

• t •IF OPTION('RESTART
THEN CALL('ONE
•••END (. TWO *,.

')
','DSKE ',302003015B,10),
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5,1,11. GETFILENAME and GETSTATUS
•••••••••••••••••••••••••••••••••

The procedure

GETrILENAME( <file variable>, <file name and extension>,
<protection>, <project.programmer number>,
<device mnemonic>, <alfa variable or eonst~nt> )

has 6 mandatory parameters,

GETFILENAME reads a DECSystem-l0 file descr1ption (as deS~rlbed

under 1.2,) from the external file assigned to <file varIable> and
assi;ns approp1ate values to the following four (VAR.) parameters
(refer to 5.7.12,1. The format used for the f11e description 1s the
same as used by the DECSystem.l0 Concise Command Language and fOr
program parameters. The first parameter to GETFILENAME must be a
TEXT.file which has already been "opened" for input.

If <device> 1s 'TTY " the user 1s prompted w1th

xxxxxxxxxx=
to enter the file description where XXXXXXXXXX 1s the str1ng
provided by the sixth parameter. Notice that a
Carr1age.~eturn/Llne.reed terminates the file descriptIon.

The procedure

GETSTATUSC <file variable>, <file name and extension>,
<protection>, cproject-PfOqrammer number>,
<devlee mnemonic> )

can be used to assiqn appropriate values from the
"file control bloek" of <file variable> to the other parameters
(refer to 5,7.12.),

Example,If FILNAM.PAS contains

PROGRAM WORK.IT.DUT( INPUT. ),
•••GETFILENAMECTTY, FIL, PROT, PPN, DEV, 'SOME.FIL€ '),

RESET(SOME.FILE, FIL, PROT, PPN, DEV),
•••GETSTATUS(SOME.rILE, fILl PROT, PPN, DEV),

IF DEV a 'DSK '
THEN P
ELSE Q,·.,
the execution could be like

,r fllnam
INPUT = dta1adata,dat..
•••SOME_FILE = other,dat[7,71·.,
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•••••••••••••••••••••••••

A file must be "Opened" with the standard proeedure RESET when It
Is to be used for read1n;. It must be "opened" with the standard
procedure REW~ITE when it 1s to be used for wrltlnq,

RESET and REWRITE have -the follow1ng parameter list I

~~ .
«file variable>, ~fi1e name and extension>, <protection>,
<project-programmer number>, <device mnemonic», ,

OnlY the first parameter 1s reaulred. The other parameters are
optional and used as follows,

<file name and extension>

This parameter must be of type PACKED ARRAY~ ~j
The f rst 6 charaeters are as file name~
~~~al e extension, The parameter 18 used to
overwrl~ euryent file name-assigned to <file varl~ble),

<pro710n>

This parameter must be ot type INTEGER, It 1s not
necessary for inPut, If 0 1s specified, the installation
default value 1s taken (usuallY <057>], In octal

r
representation this parameter maY have values from 0 •• 771B,

<pro ect.proqrammer number>

This parameter must be of type INTEGER. rOf the PPN
"1023,7771" it would have the followinq form 1n octal

,representationl 10230071778. The jOb's PPN 1s used it the
/ value 1s 0 or the parameter 1s missing,

<de~ce mnemonic>

Th!S parameter must be of tYPe PACKED ARRAY [1,,6] OF CHAR,
It defines the device where the file resides, If this
parameter Is missing, 'OSK ' 11 assumed,
If this parameter 1s speeified, new buffer space will be
reserved at the first free location possiblY after extenSion
of the low se;ment by the monitor. Therefore the actual Core
re4uirement may ~row during execution. potentiallY result1ng
In proqram termination due to lnsufflcient core,

In the following example REWRITE 15 used to assign the actual file
TEST,LST to the file variable OUTPUT, The file is created with
protection <055>.

ExamPle.

REWRITECOUTPUT,'TEST LST-,558)
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•••••••••••••••••••••••••
~The standard procedure BREAK Is provided 1n order to foree out~u~

even if the Internal buffer 1s not yet fUll, BREAK 1ts~lf does not
insert a Carrlage.Return/L1ne.Feed when used with textfl1es e.g,
durinq output t~ the user terminal. ThiS allows t~e user to type in
on the same line where the output appeared, The l1ne will be ended
by a Carr1age.Return/Llne.,eed only if WRITELNCTTY) was used before
the call Of BREAK(TTY) or BREAK (because TTY is the default argUment
of BREAK),

If another f11e identifler is indicated as arqument to the
standard procedure BREAK, output to the appropriate t1le will be
enforeed even 1f the output buffer 1s not yet full. This may be
advant8Qeous if a file identifier refers to a ~omputer.computer
communication channel as output device. If the file Is situated on
a directory deviee like DsK or DTA, the rest Of the internal buffer
ls fl1led up with 0'5. ThUS, when reading the file the user must
be aware of these 0'8,

The procedure

MESSAGE( <arqument list> )

15 equivalent to

WRITELNtTTY,), WRITELN(TTY, <argument list> "BREAKCTTY)J ~

5,'.14. GETLN and GETLINENR......-~._...-......•..•...
These procedures are to be used exclusivelY for TEXT.files.

The procedure

GETLN( <f1le variable> )

first advances the file to the next Line.reed. Then It ass!;ns the
first Character of the next line to the variable <£118 varlable>8.
If the TEXT-f1le contains DEcSystem-l0 standard 11ne numbering and
page mark. [81, the new line number 1s Placed 1nto a dedicated
location In the "fl1e control blOCk". .

The procedure

GETLINENR( [<file variable>,] Cline number> )

enables the user to "read" this line number. The number 15 ass1gned
to the seeond parameter which must be a variable of type PACKED
ARRAY[l •• S] OF CHAR. If the first parameter Is om1tted, INPUT 1s~
assumed. A paqe mark appears to the proqram as an e~pty line With no
line number. In this case the value' • 1s assigned to
<11ne number>. An additional G~TLN Is necessary to get the first
relevant eharacter of the next line, If no line numbering is
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provided by the 1nput file at all, GETLINENR will return ' ••••• '
constantlY,

Example,

P~OGRAM LINENUMBERS'
VAR CHI CHAR,

LINE~UMBERI PACKED ARRAYtl.,S] OF CHAR:
PAGE~UMBERI INTEGER,·,.PAGE_NUMBER 1= 1,

GETLINENR(LINE~UMeER)J

•••IF EOLN
THEN

LOOP
GETLN(INPUT)J
GETLINEN~(LINE.nUMBE~)

EXIT IF EOr OR (LINE.NUMBER <> ' '),
PAGE.NUMBER i= PAGEjlUMBER + 1

END,
•••

••••••••••••••••••••••
The procedure PUTLN( <tile variable> )

writes a Carriage.Return/Llne.Feed to the output file.

The procedure PAGE [( <fl1e variable> )]

writes a carriag,.Return/Form-reed to t~e output f1le. The file
variable must be of type TEXT. If the parameter 1s defaulted, OUTPUT
Is assumed •

•.........•~ .
The function EOF [( <file variable> )]

returns the value TRUE If the user tries to read beyond tne physieal
end of a . file, otherwise FALSE is returned, The contents of
<f11e variable>- 1s undefined if EOr 1s TRUE. INPUT Is assumed if
the parameter 1s defaulted,

If a Line-reed has been encountered 1n the input file, a blank is
assigned to <file .variable>- and the function EOLN [( <file
variable> )1 returns TRUE otherwise yALSE Is returned, INPUT Is
assumed 1f no argument is provided, If tne user doeS not care about
11nes, l1nenumbers and pagemarks In his tile, ~e does not have to
use GET~N or READLN to qet the next line. GET or READ invoke GETLN
If EOLN is TRUE. EOLN applies to TEXT.tiles onlY.
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it Is necessary to deelare the formal
procedure or function. An example may

5,8, procedures and Functions as parameters
•••••••••••••••••••••••••••••••••••••••••••

(Th1s feature was implemented in accordance
Teeh~1sehe HOgesehOOl Twente)

In DECSystem.l0.PASCAL
parameters Of a formal
illustrate this,

PROGRAM INTEGRATION,

FUNCTION INTEGRATE ( FUNCTION F ( REAL ) I REAL,
LOWBOUND,
HIGHBOUND,
DELTA-X I REAL ) I REA~J

~
to G.V.D, KRAATS,

VAR X,SUM I REAL'

BEGIN (*INTEGRATE*)
(* ASSUME I LOWBOUNO < HIGHBOUND AND DELTA-X > 0 *,
SUM I~ 0'
X 1= LOWBOUND,
WHILE X < HIGHBOUNO DO

BEGIN
SUM ,~ SUM + FeX) * DELTA~X.

X I~ X + DELTA.X
END,

INTEGRATE .= SUM
END (.INTEGRATE.),

FUNCTION SINUS (ARGUMENT I REA~) I REAL,

BEGIN (*SINUS.)
SINUS I~ SIN(ARGUMENT)

END (*SINUS*"

BEGIN (*INTEGRATION*,
WRITELN( INT!GRATE(SINUS, 0, 3.14, 0,01) I 6 I 3)

END (*INTEGRATION.).

Note that,
a) at the deClarat10n of ~'" no identifier is required for the formal

parameter of "F", only the typecs) of the aroumentCs) of formal
proCedureS and tunctions must be specified,

b) at a call no actual parameters must be specified tor procedures
and funetions whleh serve as procedure/function parameters.
(ObviouSly, a function which appears at the ~oslt1on of a v~lue

parameter must have parameters .)

The deelaratlon of "formal formal parameters" 1s neeessary for the
eompl1er to check the actual procedure. and funct1on- parameters with
respect to their parameters and ty~es. This avoids a cons1der~ble~
overhead ot parameter. and type.checking at runtime of a
PASCAL-program.
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<procedure headlno>
PROCEDURE <identifier>

<function heading>
FUNCTION <identifier>

The syntax of DEcsystem.tO.PASCAL 15 extended as folloWSI

1.=
[<formal parameterllst>l ,

1'=t<formal parameterllst>] i
<type identifier> ,

<formal parameterl1st> 11=.
( <formal parametersect1on> [ , <formal parametersect1on> ]*)

<formal pafameterseetlon> 1:=
[V~RJ <ldentlflerl1st> I <type identifier> ,
PROCEDURE <1dentlf1erllst> [<formal formal parameterl1It>] ,
FUNCTION <ldentlflerllst> [<formal formal parameterl1st» :

<type Identifier>
<ldentitterl1st> 11=

cldentlfler> [ , <identifier> 1*
<formal formal parameterl1st> 1'=

( <formal formal parameterseetlon>
t t <formal formal parameterseetlon> 1* )

<formal formal parametersec.tlon> 11=
rVAR .1 <type identifier> ,
PROCEDURE [<formal formal parameterl1st>] ,
FUNCTION [<formal formal parameterlist>J I <type 1dentlfier>

Important Notes,
••••••••••••••••

a) External procedures and functions wh1ch are not written in PASCAL
must not be used as actual parameters to formal procedures or
funet10ns since they Obey different patametereonventlons,

b) standard.orocedures and .functions are not allowed as actual
parameters to formal procedure and function parameters bec~use
most of them either
.) have parameterlists of variable length (e.g, WRITE) or
.) have parameters Of varying types (e.~. PUT) or
*) are implemented as FORTRAN- or MACR010.subrout1nes (e.g, SIN)

or
., generate In.llne cade that cannot be passed as an actual

parameter(e.;. PRED).

In these eases one may' declare a PASCAL-procedure which onlY calls
the appropr1ate standard or external (non-PASCAL) procedure (as' 1n
the example above),
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6, External Programs
====================

.~

DECSystem-l0 PASCAL provides a· faCility to access external
procedures and functions that exist outs!de the user proqram and
have been separately compiled. This enables the PASCAL programmer
to access program libraries.

6,1, Declaration of External Pro~edures Or Functions..........•...•.•.......•.~.....••..•••......•.~....
The deClaration Of such a procedure or function eonslsts of a

heading followed by the word EX fERN or FORTRAN. ThUS the
procedure/f~netlon declaration Is extended to the following.

<proe./fune. decl,> II~ <proe./fUne • heading>,
<proe./func, bloCk>,

<proc./fune. block> 11= <blOCk> or
EXTE~N or
FORTRAN

6,2, How to compile External Proqrams
•••••••••••••••••••••••••••••••••••••

External programs must be eom~iled with the EXTERN-option. Th~
statement part of an external proqram (usually referred to as "main
program") should only consist of

BEGIN END
because 1t cannot be exeeuted if the proQram 1s eomp11ed with the
EXTERN.optlon. Examplei

PROGRAM MAIN,
VAR RI REALJ·,.FUNCTION SINUS( XI REAL '1 REAL' EXTERNI
BEGIN (* MAIN .)

•••WRITE( TTY, 5INUS( R ) ),·.,END,

(*$E+*'
PROGRAM FUNCTIONS, SINUS, COSINUS, ••·,.FUNCTION SINUS( ARGI REAL ), REAL,

• • IBEGIN (* SINUS *,·.,END,
•••BEGIN C* FUNCTIONS .,

END.
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It 1s also possible to call external FORTRAN SUbroutines, If the
FORTRAN I/O.routlnes are needed, the eallin~ PASCAL main pro;ram
must be compiled with t~e rORTIO-optlon.

Example,
The pra;ram

PROGRAM MAIN,
•••PROCEDURE FORPRO( ••• ), FORTRAN'
•••END,

must be comp1led like

.compile maine fortlo/runcoreato )/list
,compile torPfo,for/l11t
,load maln,forpro/map

Notice that the FORTRAN I/O.routines require at least 6K
high-segment core,

of the

Inside external PASCAL programs the standard file variables INPUT,
OUTPUT and TTY are also pre.declared. They access the same files as
they do in the PASCAL maln program.

A list Of program parameters is 1qnOred for external programs but
on principle it 1s allowed to declare file variables in such
programs, In th1s ease the proqram must be compIled with the
rILE-option to guarantee a unl;ue assignation of "data channels" to
the files, If there are e.g. 3 files -except standard files. already
declared 1n the calling main program, the FILE-option has to be
specified as

IFILEI4

The value Of the FILE-option -default 1- must not be greater than
12.

6.3, How to Create a ProQram Library.........•....•~..-...~..........•••
A proqram library containing the ~EL.files of external PASCA~

programs· can be eas11y created just by provldlnq a file eonta1n1nq
the source eode of all these programs to the compiler. The PASCAL
compiler accepts a proqram library for compilation.

<program library> II~ <proqfam> [<proqram>]-
<program> II~ <proQram headino> <bloCk> •

other modules like FORTRAN SUbroutines
routines must corr~spond in their calling
conventions f~r a PASCAL procedure or
FORTRAN subroutine) can be added to
rUOGE2.program [8].

or MACRO-tO routines (SUch
sequence either to the

function or to those for a
the library with the
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Each Of the proqrams must itart on a separate line because a
READLN 1s performed by the ~ompll.f when the prQQram end has" been
encountered. ~

The E-optlon cannot be reset inside a program library,

Example.

Let PROGLB.PAS contain

(*8E+*)
PROGRAM PI, Ell, £12,

• • tBEGIN C* PI *,
•••END C* P1 *, •

PROGRAM P2, £21, E22J
•••

BEGIN c* P2 *,
•••END (* P2 *) •

The program library 1s ereated with

,compile proglb( extern )/llst
PASCA~I PROGLB [Pl. Ell, E12]
•••PASCALI PROG~B [P21 £21, E221

•••
The library can be examined
FUDGE2.pro;ram

,r !Udqe2
.tty.-proqlb.rel/s8
pt Ell £12
p2 £21 £22.·C

and modified with the

Now proorams ean be loaded In "library seareh mode" like

.compile fl1nam/l1st

.load fl1nam,/search pro;lb/map
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7. The PASCAL DEBUG-system £10]
.==============================~

The PASCAL DEBUG.system 15 onlY accessible to proQrams whleh have
been complled with the DEBUG.option. The system can be used to let
breakpoints at speelfled llnenumb@fS. When a breakpoint 1S
encountered, pro;ram execut10n 1s suspended and variables Cuslng
normal PASCAL notation) may be examined and new values may be
assigned to them. Also additional breakPoints may be set or
breakpoints may be cleared, It 15 helPtul to have a 11st1n9 of the
program available as the system 1s l1nenumber oriented. The proqram
should be saved with w having a value of at least u + v + 15 (see
Seetlon 1.3.1. .

'.1. Commands
•••••••••••••

The eommands described here can be used when the syst~m enters a
breakpoint When the prooram 1s executed it ~ responds with an
asterisk If input from TTY 1s reqUired. After a Carriage.Return has
been typed, the init1al br.a~polnt (set by tne system) will be
entered w1th the messa;.

SDEBUG, <program name>
S

Additional breakpoints are set by ,

STOP <line)l
',--_._.- ---- -,._------

where <line> 1s of the form l1nen~trer/PagenUmber or just l1nenumber
which Is eClulvalent to l1n_enumber{!) •• ,0.1 120/3 •• A maXimum of
20 breakpOints maY be s~QlmultaneouslY0

The breakpoint 18 cleared by

STOP NOT <line~

The breakPoints set may' be listed by

STOP LIST

Variables may be examined by the command

(variable:' =
<variable) may be anY variable as allowed by the PASCAL definition,
In partiCular it may be just a component of a structured variable or
the whole structure itself. The bUffervarlable FILNAM- connected
with the file identifIer FILNAM as well as the fl1e identifier
ltself can be aecessed. If the file identIfier is examined, the
contents of the "file control bloek" are ;lven.
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The command [121

STACKDUMP .

will generate a TExT-file with • sourCe-level dump of the current
stack content. If the DEBUG-option has been IwitChed off locally in
the program text, the error message "There is no information ebout
this part of the program" may be output. SimilarlY, the command

HEAPDUMP

will generate a TEXT-file with a source-level dump of the eurrent
heap content, If the DEBUG-option has been swltehed off locally, the
error messages "canit continue the heap dump. or "type of referenced
variable not known" mioht appear, After STACKDUMP or HEAPDUMp the
oebuq-system outputs the message

SLOOK FOR DUMP ON FILE XXXXXX,PMD

where XXXXXX Is some fantasy name.

A new value may be assiqned to a variable by

<variable> 1= <variable or constant>

The ass1qnment follows the usual type rules of PASCAL.

The eurrently active eall se~uenee Of procedures and functions 1~
Obtained by

TRACE

The names of the procedures and functions together with l1ne numbers
of their act1vation are printed In reverse order of their
activation,

Program execut10n 1s continued bY the command

END

The program w111 run until another breakpo1nt Is encountered, The
breakPoint Is announced by

'STOP AT <line>
S
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7.2. Program Interrupts
•••••••••••••••••••••••

If a program .complled with the DEBUG.option- 1s interrupted bY
any run-time error (refer to 8.4,) or bY

the DEBUG.system Is usually automatically entered or -if not- it 1s
possible to (re.) enter the DEBUG.system with the monitor command
DDT. The DEBUG.system outputs the messaoe

SSTOP BY RUNTIME E~ROR IN <program name>
,STOP IN <11ne~t<11ne>

S

or

SSTOP BY DDT COMMAND IN <program name>
SSTOP IN <11ne~a<11ne>

S

If the program Is funnlno In "batch moden, the DEBUG.system 1s
automatically entered and a post.Mortem dump is qenerated.

~ 1.3. Haw to Debu~ External PrOgrams
•••••••••••••••••••••••••••••••••••

If the maln program and/or several external programs have bee"
eomp11ed with the DEBUG.option, It 1s the load1ng sequence -the
se~uenee In which the proqrams are specified in the LOAD-command­
that indicates whleh proqram is to be debugged, ONLY the flrst
pro;ram in the loadln; se.uenee may be debugged provided it has been
compiled with the DEBUG.option.

Example •

•LOAD MAIN, Pl, P2
.LOAD Pl, MAIN, P2

MAIN can be debuqged
now Pt can be debUqged
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8, Tables
=========
8.1. Operations
•••••••••••••••
8,1.1, summary........".....

User's Manual

Operator Dperation Type of Operand(s) Result Type
••••••••••Arithmetic•••••••••••• •••••••••••••••••••••••••••••••••••••

+ (Unary)

• (unary)
+

•
•
I
DIV
MOD

identity

s1;n lnvers10n
addition

sUbtraction
multipl1eatlon
REAL division
INTEGER diy,
modUlUS

INT!GER or REAL

INTE:GER
INTEGER

same as
operand

INTEGER or
REAL

REAL
INTEGER

••••••••••Relational•••••••••••••••• ••• ••••••••••• •••• •••••••••••••••

= equality any scalar, strlnq, BOOLEAN
SET or pointer

~<> Ine~ualltY

< less-than lIny sealar or strlnq
> CJreater-than
<:;: less·eQual, any scalar, string,

set lnelus10n or SET
>= greater·eQual,

set inclusion
IN set membership 1st 01', sealar,

2nd OPt its SET type

••······.·Logical••• •••••••••••••••••••••••••••••••• ••••••••~••••••••

NOT
OR
AND

negation
disjunction
conjunction

BOOLEAN BOOLEAN

••••••••••SET•••~ .

+
•
...

set union SET
set difference
set 1ntersection

same type

••••••••••Assignment •••••••••••••••••••••••••••••••••••••••••••••••••

.= assl0nment any eompatlble types
except file types

•••

If both INTEGER and REAL Values appear in expressions, the reSult
type 1s always REAL,
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•••••••••••••••••

Arithmetic Lo;lcal SET

••••••••••••••••••••••••••••••••••••••••••••••••••••••••

tst + (unary)
• (unary)

NOT

••••••••••••••••••••••••••••••••••••••••••••••••••••••••

2nd MOD, DIV,
•• I

AND •

••••••••••••••••••••••••••••••••••••••••••••••••••••••••

3rd +, • OR +, •

......~...•.••....•.••..•.......•.•...............••....
4th =;, (, ca,

<>" >, >=
<=, >=, IN

~"""""
~r:"

.........................................................

8.2. Reserved Words
•••••••••••••••••••

IF, DO, or, TO, IN, OR,

END, FOR, VAR, DIV, MOD, SET, AND, NOT,

THEN, ELSE, WITH, GOTO, LOOP, CASE, TYPE, FILE, EXIT,

BEGIN, UNT!L, WHILE, ARRAY, CONST, LABEL,

EXTERN, RECO~D, DOWNTO, PACKED, OTHE~S, REPEAT,

rORTRAN, FORWARD, PROGRAM,

FUNCTION,

PROCEDURE, SEGMENTED,

INITPROCEOURE
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8.3, Standard Procedures and runetions..............~.....•.......•.•.......

•••••••••••••••••

Proeedures marked with (*, are also defined in PASCAL 6000.3,4,
those marked with C••l only in DECSystem.10 PASCAL. The marked
Procedures and functions are not part of STANDARD PASCAL.

Input/outputi
RESET, REWRITE, GET, PUT, PAGE, READ, REAOLN, WRITE, WRITELN,
MESSAGE C*), GETLN C**), PUT~N (-*), GETLINENR C**"
BREAK (*.)

Execution Controll
HALT (*), CALL C**,

Allocation Of Dynamic storagea
NEW, DISPOSE (*)

communication with the Envlromentl
DATE c*), TIME (*), GETFILENAME (**), GETSTATUS C**"
GETOPTION C**,

••••••••••••••••

Function Type of Argument(s) Result Type

••••••••••STANDA~D PASCA~••••••••••••••••••••••••••••••••••••••••••••

ARCTAN
COS
EXP
LN
SIN
SQRT

ABS
SQR

ROUND
TRUNC

ODD

Eor
EOLN

PRED
suec

CHR
ORD

INTEGER or REAL

INTEGER

any f11'
TEXT

any scalar except REAL

INTEGER
anY scalar or Pointer

REAL

INTEGER or REAL

INTEGER
INTEGER

BOOLEAN

arqument type

CHAR
INTEGER
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Function Type of Arqumentcs) ~esult Type

~ ••••••••••PASCAL 6000.3.4••••••••••••••••••••••••••••••••••••••·.·.~.

CARD
CLOCK
EXPO

any SET
•••
REAL

INTEGER

••••••••••OECSystem.l0 PA5CAL~•••••••••••••••••••••••- ••••• ••••••••••

ARCCOS
ARCSIN
COSO
COSH
LOG
RANDOM
SIND
SINH
TANH

REALTIME
OPTION

FIRST
LAST

LOwERBOUND
UPPERBOUND

MIN
MAX

INTEGER or REAL

•••
ALFA

any scalar except REAL

array

anY scalar except BOOLEAN

REAL

0,0,.1.0
REAL

INTEGER
BOOLEAN

ar;um~nt type

_rray index type

scalar type

If both INTEGER and REAL values appear 1n the argument list for
MIN or MAX, the result type 1s REAL.
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••••••••••••••••••••••••••••
8,4, Run.time Error Messages

~
The run-time error messaqes of the PASCAL run-time support nave .

the general format

'7 <message text> AT USER PC <octal address>

The fOllowing Is a list of all run.time messages that might be
output during execution of a PASCAL PrOgram.

Address Cheeksl

POINTER OUT OF BOUNDS, CANNOT ~ETAIN VARIABLE
HEAP OVERRUNS STACK. RETRY WITH MORE CORE
NOT ENOUGH CORE TO READ TEMPCORE-FILE <file name>
STACK OVERRUNS HEAPI RETRY WITH MORE CORE
CORE REQUIREMENT G~EATER THAN "CORMAX"
ARRAY INDEX OUT or BOUNDS

DEBUG-systeml

PROGRAMS COMPILED WITH THE DEBUG.OPTION MUST NOT BE SHARABLEI
RETRy WITH .SAVE INSTEAD OF eSSAY!

ILLEGAL ~EMORY REFERENCE
TIME LIMIT EXCEEDED
DEBUG.SYSTEM ERROR' <error nUmber>

Input/Outputa

INPUT ERROR. INVALID SCALAR SPECIFICATION *** <scalar> ***
INPUT ER~ORI SCALAR UNDEFINED OR OUT OF RANGE

*** <sealar> •••
INPUT ERROR. INVALID SET SPECIFICATION
INPUT ERRORI SET ELEMENT SPECIFIED TWICE *** <scalar> ***
NO ACCESS TO OR NO DISK SPACE FOR FILE <file name>.

ERROR IN REWRITE
REWRITE FOR FILE <file name> REQUIRED
INPUT ERROR. ATTEMPT TO READ BEyOND EO' OF <file name>
INPUT E~RORI RESET REQUIRED FOR <file name>
INPUT DATA ERROR IN FILE <file name>
SCALAR OUT OF RANGE IN FILE <f1le name>
OUTPUT ERROR. DISK SPACE. EXHAUSTED fOR FILE <file name>

Arithmetic OperationS,

ARITHMETIC OVERFLOW OR ZERODIVIDE
SCALAR OUT OF RANGE
MORE THAN 72 SET ELEMENTS

Program Parameters.

NO ACCESS TO <fl1e name> OR NOT FOUND. REENTER
SyNTAX ERROR' REENTER

Program Exeeutionl

CANNOT RUN <file name>
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8.5 • ASCII Table.................
~.

The PASCAL character set (the type CHAR) 15 encircled in the
following table.

0 t 2 3 4 5 6 .,
00 NUl" SOH STX ETX EOT ENQ ACK BEI"
01 BS NT LF VT FF C:R SO 51
02 OLE DCl DC2 DC3 DC4 NAK 5yN ETB
03 CAN EM SUB ESC '8 GS RS US.••..••.•.•...•..........~•.....••.....

I 04 SP 1 .. • • , , ,
I

I 05 ( ) • + , • • I I
I 06 0 1 2 3 4 5 6 ., I
I 07 8 C) I r < - > ? I-
I 10 • A B C 0 E P' G I
I 11 H I J I( L M N 0 I
I 12 P Q R S T U V w I
I 13 X Y Z [ , ] " I....•..........~...•..•..•.••.....•..~...

14 " a b e d e f 9
15 h 1 j I< 1 m n 0
16 p CI r 5 t u v w
11 x y a ( I DEL

~

~.
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9. Miscellaneous
---~-------~--~------~-~----~-~---

9.1. Implementation Restrictions
••••••••••••••••••••••••••••••••

(a) A max1mum of 12 files may be declared by the user •

. (b) ArraYs of files and records With files as components are not
implemented.

(el Segmented files are not implemented.

(d) call of external COBOL or ALGOL Pfoeedures or functions are not
implemented.

(e) A SET may eontain a maximum of 72 elements of scalar or
subrange types .except REAL-, Thus, SETs of ASCII or INTEGER
are not possible. Only subranqes consisting of not mOre than 12
values are allowed (e,q, CHAR). The followlnq 'rules are
valid for these subranqes,

Range TYPe ~estrictlon...~........•~•••.•...•.....•....••.•••.•...........•
ASCII or ORD(FIRST«sUbrange») >= 40B and
CHAR ORD(LASTC<subranQe») <= 1478

~
other ORD(FIRST«subrange») >:1 0 and

ORD(LAST«subrange)) <= 71

(f) A range of SET-elements in a set must be given us1ng constant
bounds onlY (no eXpression as bOUnd 1s alloWed).

(q) NO eXplicit runtime eheek for NIL as polntervalue Is performed
yet •

•••••••••••••••

Ca) Comparison of entire variables Of type PACKED RECORD or PACKED
ARRRAY maY cause errors if theSe variables are Used With a
variant part,

(b) Alphabetical ordering of PACKED AR~AY [l,.n] OF CHAR may result
1n a different ordering from that obtained with the same
Character sequences represented Simply as ARRAY £l,.nJ OF CHAR,
(Thls Is due to the tact that the most significant bit of the
first eharacter In a word represents the s1gn bit durinq the~

ar1thmetic word.com~are used for PACKED ARRAY"S Whereas 1t has .
no such Influence for ARRAY [l,.n] OF CHAR wh1ch are comp~red

character by character).
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9,3. Utility Programs.......~..•.•........
CROSS 1s a proqram which formats a PASCAL program, produces a

eross.referenee list of identifiers, Indleates the nesting of
statements and reports the static nest1no of procedures, The program
can be executed once by providing the CREF-opt1on 1n the
COMPILE.command •

•COMPILE FILNAM/CREF

The program then will create the newly formatted source f11e on
FILNAM.NEW and the cross.reference list on FILNAM.CRL,

Another way 1s to execute CPOSS d1rectlY w1th

,R CROSS [ceore asslgnment~]

NoW, like P~SCAL does 1f executed directlY, the proqram aSkS for the
names of the followin; fllesl

OLDSOU~CE = f11nam.pas
NEWSOURCE = filnam,new
CROSSLIST = f11nam,crl

Old source code
formatted source code
cross.reference list
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