










TYMeOM-X PASCAL

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)



TYMCOM.X PASCAL

•••••••••••••••••••••••••
~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



TYMCOM.X PASCAL

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

~

~.



user's Manual ,.

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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