
































































































































































































































































+ 
+ 
+ type 
+ MARKP = �~�I�N�T�E�G�E�R�;� 
+ LINKP = �~�L�I�N�K�;� 
+ LINK = record 
+ NAME: STRING(30); 
+ NEXT: lINKP 
+ end; 
+ var 
+ P MARKP; 
+ Ql, 
+ Q2, 
+ Q3 lINKP; 
+ begin 
+ 
+ MARKCP); 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

N EL.J e Q 1) ; 
NEWeQ2); 
NEL.Je Q3) ; 

( Frees Ql, Q2 and Q3 
RELEASE:CP) ; 

+ end; 
+ 

} 

+ Example of MARK and RELEASE 
+ 
+ 
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11.1.3 NEW Procedure 

Allocate Dynamic Variable 

Definition: 

form 1: 
proc.:!dure NEW ( 

va~ P pointer ); 

form 2: 
procf!dure NEW( 

va~ PI pointer; 
t1,t2 ... : scalar); 

form 3: 
procE!dure NEW( 

var~ SP 
tEN 

Wher'~ : 

STRINGPTR; 
INTEGER; 

P is a pointer to any type 
except a dynamic array. 

PI is a pointer to a record 
type with variants 

SP is a STRINGPTR 
tl,t2 ... are scalar constants 

representing tag fields 
LEN is an integer valued expression 

The NEW procedure allocates a dynami c 
variable from the most recent heap and 
sets the pointer to point to the vari­
able. 

form 1 

The fi rst form of procedure NEW allo­
cates the amount of storage that is nec­
essary to represent a value of the type 
to whi ch the POl nter refers. If the 
type of the dynamic variable is a record 
with a variant part, the space allocated 
is the amount requi red for the record 
when the largest variant is active. 

type 
LINKP = o)LINK; 
LINK = record 

NAME: STRING(30); 
NEXT: LINKP 

end; 
var 

P, 
HEAD LINKP; 

begin 

NEW(P); 
with Po) do 

begin 
NAME := 
NEXT := 

end; 
HEAD := P; 

end; 

, , . , 
HEAD; 

Example of using Simple Form 
of Procedure NEW 

form 2 

The second form is used to allocate a 
vari ant record when it is known whi ch 
variant (and sub-variants) will be 
active, in which case the amount of 
storage allocated will be no larger than 
necessary to contain the variant speci­
fi ed. The scalar constants are tag 
field values. The first one indicates a 
particular variant in the record which 
will be active; subsequent tags indicate 
active sub-variants, sub-sub-variants, 
and so on. 

Note: This procedure does not set tag 
fields. The tag list only serves to 
indicate the amount of storage required; 
it is the programmer's responsibility to 
set the tag fields after the record is 
allocated. 
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type 
AGE = 0 .. 100; 
RECP = o)RECi 
REC = 

val' 

I'ecord 
NAME: STRING(30); 
case HOW OLD: AGE of 

O •• 18: -
(FATHER: RECP); 

19 .• 100: 

(l!nd; 

(case MARRIED: BOOLEAN of 
TRUE: (SPOUSE: RECP); 
FALSE: () 

P : RECPj 

begin 

NEW{P,18)j 
with Po) do begin 

NAME := 'J. B. SMITH, JR' 
HOW OLD := 18; 
NEW(FATHER,54,TRUE); 
with FATHERo) do begin 

NAME := 'J. B. SMITH'; 
HOW OLD := 54; 
MARRIED := TRUE; 
NEW(SPOUSE,50,TRUE); 

end {with fatherO)}; 
end {with pO)}; 

end; 

form 3 

Using NEW for Allocating 
Records with Variants 

The thi rd form is used to allocate a 
st ring who se max i mum 1 ength i s known 
only during program execution. The 
amount of storage to be avai lable for 
the string is defined by the required 
second parameter. See "The Type 
STRINGPTR" on page 58. 
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11.1.4 DISPOSE Procedur@ 

De-allocate Dynamic Variable 

Definition: 

procedure DISPOSE( 
val' P : pointer); 

Where: 

P is any pointer type. 

DISPOSE returns storage for a dynami c 
variable. You may de-allocate a dynamic 
variable from any heap. This procedure 
only returns the storage referred to by 
the po inter and does not return any 
storage which the dynamic variable ref­
erences. That is, if the dynamic 
variable is part of a linked list, you 
must explicitly DISPOSE of every element 
of the list. DISPOSE sets the pointer 
to nil. If you have other pointers 
which reference the same DISPOSEd dyna­
mic variable, then it is your 
responsibility not to use these pointers 
because the dynamic variable which they 
represented is no longer allocated. 



11.2 DATA MOVEMENT ROUTINES 

These routines provide you with convenient ways to handle large amounts of data 
movement efficiently. 

11.2.1 PACK Procedure 

COpy Unpacked Array to Packed Array 

Definition: 

procedure PACK( 
const SOURCE array-type; 

INDEX index_of_source; 
var TARGET : pack_array_type) 

WherEt!.. 

SOURCE is an array. 
INDEX is an expression which is 

compatible with the index 
of SOURCE. 

TARGET is a variable of type packed 
array. 

Th is procedure fill s the ta rget array 
with elements from the source array 
starting with the index I where the tar­
get array\ is packed. The types of the 
elements of the two arrays must be iden­
tical. Ttli s procedure operates as: 

Given: 
A : array(m .. n] of T; 
Z : packed array[u .. v] of T; 

Call: 
PACK(A, I, Z); 

Operation: 
k := 1.; 
for j := LBOUND(Z) to HBOUND(Z) do 

begin 
Z[j] := A[k]; 
k ::: SUCC(k) 
end; 

Where: 
j and k are temporary variables. 

It is an error if the number of elements 
in Z is greater than the number of ele­
ments in A starting with the Ith element 
to the end of the array. 

11.2.2 UNPACK Procedure 

Copy Packed Array to Unpacked Array 

Definition: 

procedure UNPACK( 
var SOURCE : pack_array_type; 

const TARGET array-type; 
INDEX : index_of_target); 

Where: 

SOURCE is a packed array. 
TARGET is a variable of type array. 
INDEX is an expression which is 

compatible with the index 
of TARGET. 

Thi s procedure fi 11 s the target array 
with elements from the source array 
where the source array is packed. The 
type of the elements of the two arrays 
must be identical. This procedure oper­
ates as: 

Given: 
A : array[m .. n] of T; 
Z : packed array[u .. v] of T; 

Call: 
UNPACK(Z, A, I); 

Operation: 
k : = I; 
for j := lBOUND(Z) to HBOUNDCZ) do 

begin 
A[k] := Z[j]j 
k := SUCC(k) 
end; 

Where: 
j and k are temporary variables. 

It is an error if the number of elements 
in Z is greater than the number of ele­
ments in A starting with the Ith element 
to the end of the array. 
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11.3 DATA ACCESS ROUTINES 

These routines provide you a means to inquire about compile and run time bounds and 
values .. 

+ 11.3.1 LOWEST Function 
+ 
+ 
+ lowest Value of a Scalar 
+ 

Definition: 

funct i on l Ol.JES T ( 
S 

Where: 

scalar-type) 
scalar; 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

S is an identifier that has been 
declared as a scalar type, or 
a variable which is of a scalar 
type. 

+ This function returns the lowest value 
+ that is in the scalar type. The operand 
+ may be either a type identifier or a 
+ variable. If the operand is a type 
+ identifier, the value of the function is 
+ the lowest value that a variable of that 
+ type may be assigned. If the operand is 
+ a variable, the value of the function is 
+ the lowest value that the variable may 
+ be ass i gned. 
+ 
+ If the argument S refers to a 
+ record-type whi ch has a vari ant part, 
+ and if no tag values are specified, then 
+ the storage required for the record with 
+ the largest variant will be returned. 
+ 
+ 
+ 
+ Example: 
+ 
+ type 
+ DAYS 
+ 

= (SUN, MON, TUES, 
SAT); 

+ SMAll 
+ val" 

THU, FRI, 
= 0 •• 31; 

+ I INTEGER; 
+ J o .. 255; 
+ 
+ 
+ LOWEST(DAYS) is SUN 
+ L Ol-JES T (BOOl EAN) i s FALSE 
+ LOWEST(SMALl) i s 0 
+ LOWEST(I) is MININT 
+ LOWEST(J) is 0 
+ 
+ The LOWEST Function 
+ 
+ 

WED, 
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+ 11.3.2 HIGHEST Function 
+ 
+ 
+ Highest Value of a Scalar 
+ 

Definition: 

function HIGHEST( 
S scalar-type) 

scalar; 

Where: 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

S is an identifier that has been 
declared as a scalar type, or 
a variable which is of a scalar 
type. 

+ This function returns the highest value 
+ that is in the scalar type. The operand 
+ may be ei ther a type i denti fi er or a 
+ variable. If the operand is a type 
+ identifier, the value of the function is 
+ the highest value that a variable of 
+ that type may be assigned. If the oper­
+ and is a vari able, the value of the 
+ function is the highest value that the 
+ variable may be assigned. 
+ 
+ 
+ 
+ Example: 
+ 
+ type 
+ DAYS 
+ 
+ SMALL 
+ val" 
+ I 
+ J 
+ 
+ 

= (SUN, MON, 
THU, FRI, 

= 0 •• 31; 

INTEGER; 
o .• 255; 

TUES, 
SAT) ; 

+ HIGHEST(DAYS) is SAT 
+ HIGHEST(BOOLEAN) is TRUE 
+ HIGHEST(SMALL) is 31 
+ HIGHEST(I) is MAXINT 
+ HIGHEST(J) is 255 
+ 
+ 
+ 
+ 

The HIGHEST Function 

WED, 



+ 11.3.3 LBOUND Function 
+ 
+ 
+ 
+ 

Lower Bound of Array 

Definition: 

function LBOUNDC 
V 
I 

arraytype; 
integer-const) 
scalar; 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

function LBOUNDC 
T 
I 

type-identifier; 
integer-const) 
scalar; 

Where...:.. 

V is a variable which is declared 
as an array type. 

T is an type identifier declared 
as an array. 

I is an positive integer valued 
constant expression and is 
optional. 

+ The LB()UND functi on returns the lower 
+ bound of an index to an array. The 
+ array may be specified in two ways: 
+ 
+ • an identifier which was declared as 
+ an array type via the type 
+ construct; 
+ 
+ • a variable which is of an array 
+ type. 
+ 
+ The value returned is of the same type 
+ as the type of the index. The second 
+ parameter defines the dimension of the 
+ array for which the lower bound is 
+ returned. It is assumed to be "1" if it 
+ is not specified. 
+ 
+ 
+ 
+ Example:: 
+ 
+ type 
+ GRID-· 
+ 
+ val"" 
+ A 
+ B 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

lBOUNIH 
lBOlJND( 
LBOUND( 
lBOUNO( 

al""l""ay[-10 .. 10p-10 .. 10] of 
REALi 

al""l""ay[ 1 .. 100 ] of AlFA; 
al""l""ay[ 1 .. 100 ] of 

of array[ 0 .. 9 ] of CHAR; 

A ) is 1 
GRID p 1) is -10 
Bp 2 ) is 0 
B[I] ) is 0 

The lBOUND Function 

+ 11.3.4 HBOUND Function 
+ 
+ 
+ 
+ 

Upper Bound of Array 

Definition: 

function HBOUNDC 
V 
I 

arraytype; 
integer-const) 
scalar; 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

function HBOUND( 
T 
I 

type-identifier; 
integer-const) 
scalar; 

Where: 

V is a variable which is declared 
as an array type. 

T is an type identifier declared 
as an array. 

I is an positive integer-valued 
constant expression and is 
optional. 

+ The HBOUND funct i on returns the upper 
+ bound of an index to an array. The 
+ array may be specified in two ways: 
+ 
+ • an identifier which was declared as 
+ an array type via the type 
+ construct; 
+ 
+ • a variable which is of an array 
+ type. 
+ 
+ The value returned is of the same type 
+ as the type of the index. The second 
+ parameter defines the dimension of the 
+ array for which the upper bound is 
+ returned. It is assumed to be "1" if it 
+ is not specified. 
+ 
+ 
+ 
+ Example: 
+ 
+ type 
+ GRID = 
+ 
+ 
+ val' 
+ A 
+ B 
+ 
+ 
+ 

array[-lO .. lOp-lO .. lO] of 
REAL; 

GRID; 
array[ 1 .. 100 ] of 

of array[ 0 .. 9 ] of CHAR; 

+ 
+ 
+ 
+ 

HBOUND( A ) 
HBOUND( GRID ) 
HBOUND( Bp 2 ) 
HBOUND( B[I] ) 

is 10 
is 10 
is 9 
is 9 

+ 
+ The HBOUND Function 
+ 
+ 
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+ 11.3.5 SIZEOF Function 
+ 
+ 
+ Allocation Size of Data 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

Definition: 

function SIZEOFC 
S 

function SIZEOFC 
S 

tl,t2, ... 

anytype) 
INTEGER; 

recordtype; 
tags) ; 
INTEGER; 

+ S is an identifier that has been 
+ declared as a type, or any 
+ variable. 
+ 
+ 
+ 
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+ The SIZEOF function returns the amount 
+ of storage in bytes required to contain 
+ the variable or a variable of the type 
+ specified. 
+ 
+ If Sis a record variable or a type 
+ identifier of a record, it may be fol­
+ lowed by tag list which defines a par­
+ ticular variant configuration of the 
+ record. In this case the function will 
+ return the amount of storage requi red 
+ within the record to contain that vari­
+ ant configuration. 
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11.4 CONVERSION ROUTINES 

This section documents predefined rout.nes which preform conversions from one data 
type to another. Refer to "WRITESTR" on page 141 and "READST~\" on page 141 fOI~ char­
acter string conversions. 

11.4.1 ORD Function 

Ordinal Value of Scalar 

Definition: 

function ORD( 
S 

Where:.. 

scalar ) 
INTEGER; 

S is may be any scalar type or 
a pl)inter. 

This function returns an integer that 
corresponds to the ordinal value of the 
scalar. If the operand is of type CHAR 
then the value returned is the position 
in the EBCDIC character set for the 
character operand. If the operand is an 
enumerated scalar, then it returns the 
position in the enumeration (beginning 
at zero); for example, if COLOR = (RED, 
YELLOL·J, BLUE), then ORD(RED) is 0 and 
ORDCBLUE) is 2. 

If the operand is a pointer, then the 
function returns the machine address of 
the dynamic variable referenced by the 
pointer. Although pointers can be con­
verted to INTEGERs, there is no function 
prov i dad to convt:rt an INTEGER to a 
pointer. 

11. 4 t. 2 CHR r-4D£1.iJ2n 

Integer to Ch~racter Conversion 

Definition: 

function CHR( 
I 

Where: 

INTEGER 
CHAR; 

I is an INTEGER expression that is 
to be interpreted as a character. 

This function is the inverse function to 
ORD for characters. That is, 
'ORDCCHRCI»=I' if I is in the subrange: 

ORD(LOWESTCCHAR» .. ORD(HIGHEST(CHAR») 

If the operand is not within this range 
and checking is enabled then a runtime 
error will result, otherwise the result 
is unpredictable. 
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+ 11.4.3 Scalar Conversion 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Integer to Scalar Conversion 

Definition: 

function type-ide 
I 

Hhere: 

INTEGER) 
scalar-type; 

I is an integer valued expression 
that is to be converted to an 
enumerated scalar. 

+ Every type identifier for an enumerated 
+ scalar or subrange scalar can be used as 
+ a function that converts an integer into 
+ a value of the enumerated scalar. These 
+ functions are the inverse of ORO. 
+ 
+ 
+ 
+ Example: 
+ 
+ type 
+ DAYS 
+ 

= (SUN, MON, TUES, WED, 
THU, FRI, SAT); 

+ 
+ 
+ DAYS(O) is SUN 
+ DAYS(3) is WED 
+ DAYS(6) i s SAT 
+ DAYS(7) i s an error 
+ BOOLEAN(O) is FALSE 
+ BOOLEAN(l) is TRUE 
+ 
+ The Enumerated Scalar Function 
+ 
+ 
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+ 11.4.4 FLOAT Function 
+ 
+ 
+ 
+ 

Integer to Real Conversion 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

D~finition: 

function FLOAT( 
I 

Where: 

INTEGER ) 
REAL; 

I is an INTEGER valued expression. 

+ This function converts an INTEGER to a 
+ REAL. Pascal/VS will convert an INTEGER 
+ to a REAL implicitly if one operand of 
+ an arithmetic or relation operator is 
+ REAL and the other is INTEGER. Thi 5 
+ function is useful in making the conver­
+ sion explicit in the program. 



11.4.5 TRUNC Function 

Real to Integer Conversion 

Definition: 

func't ion TRUNCC 
R 

function TRUNCC 
S 

Whern: 

REAL ) 
INTEGER; 

SHORTREAl ) 
INTEGER; 

R is a REAL valued expression. 
S is a SHORTREAL valued expression. 

This function converts a REAL expression 
to an INTEGER by truncating the operand 
toward zero. 

Examples: 

TRUNCC 1.0) is 1 
TRUNCC 1.1) is 1 
TRUNCC 1.9) is 1 
TRUNCC 0.0) is 0 
TRUNCC-1.0) is -1 
TRUNCC-1.1) is -1 
TRUNCC-1.9) is -1 

11.4.6 ROUND Function 

Real to Integer Conversion 

Definition: 

function ROUNDC 
R 

function ROUNDC 
S 

Where: 

REAL ) 
INTEGER; 

SHORTREAl ) 
INTEGER; 

R is a REAL valued expression. 
S is a SHORTREAL valued expression. 

This function converts a REAL expression 
to an INTEGER by rounding the operand. 
This function equivalent to 

if R > 0.0 then 
ROUND .- TRUNCCR + 0.5) 

else 
ROUND .- TRUNCCR 0.5) 

Examples: 

ROUNDC 1.0) is 1 
ROUNDC 1.1) is 1 
ROUNDC 1.9) is 2 
ROUNDC 0.0) is 0 
ROUNDC-1.0) is -1 
ROUNDC-1.1) is -1 
ROUNDC-1.9) is -2 
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+ 11.4.7 STR Function 
+ 
+ 
+ Convert to String 
+ 

+ Definition: 
+ 
+ function STR( 
+ X CHAR or packed 
+ carray[1 .. n] of 
+ CHAR ) 

+ STRING; 
+ 
+ 
+ Wher~ 
+ 
+ X is CHAR Or packed array[l .. n] of 
+ CHAR expression. 
+ 
+ 
+ 
+ 
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+ This function converts either a CHAR or 
+ packed array[l .. n] of CHAR to a STRING. 
+ Pascal/VS will implicitly convert a 
+ STRING to a CHAR or packed array[1 .. nl 
+ of CHAR on ass; gnment, but all other 
+ conversions require you to explicitly 
+ state the conversion. You may assign a 
+ CHAR to an packed array[l .. n] of CHAR by 
+ either! 
+ 
+ val' 
+ AOC ALPHA; 
+ CH CHAR; 
+ 
+ AOC . - STR(CH); 
+ or 
+ AOC . - , , . AOC[l] . - CH; , 



11.S MATHEMATICAL ROUTINES 

These routines defined various mathematical transformations. 

+ 11.5.1 MIN Function 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

MINimum Value of Scalars 

Definition: 

funct;on MINe 
EO, 

En 

WherE~ : 

scalar-type) 
scalar-type; 

Ei is an expression of a scalar 
type. All parameters must be 
of the same type except where 
noted below. 

+ The MIN funct i on returns the mi n i mum 
+ value of two or more expressions. The 
+ parameters may be of any scalar type, 
+ including REAL. The parameters may be a 
+ mixture of INTEGER and REAL expressions, 
+ in whi(:h case, the result will be of 
+ type REAL. In all other cases, the 
+ parameters must be conformable to each 
+ other. 

+ 11.5.2 MAX Function 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Maximum Value of Scalars 

Definition: 

function MAX( 
EO, 

. 
En 

Where: 

scalar-type) 
scalar-type; 

Ei is an expression of a scalar 
type. All parameters must be 
of the same type except where 
noted below. 

+ The MAX funct i on returns the max i mum 
+ va 1 ue of two 0 r mo re pa rameters. The 
+ parameters may be of any scalar type, 
+ "including REAL. They may be a mixture 
+ of INTEGER and REAL expressions, in 
+ which case, the result will be of type 
+ REAL. In all other cases, the parame­
+ ters must be conformable to each other. 
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11.5.3 PRED Function 

Predecessor Value of a Scalar 

Definition! 

function PRED( 
S scalar) 

scalar; 

S is any scalar expression. 

Thi s funct i on returns the predecessor 
value of the parameter expression. The 
PRED of the first element of an enumer­
ated scalar is an error. If the option 
%CHECK is ON, a runt i me error wi 11 be 
raised if the PRED of the first element 
i s attempted. I f the check i ng i s not 
performed, the resul ts of the PRED of 
the first value ;s not defined. 
PRED( TRUE) is FALSE and PRED(' B') is 
'A'. The PRED of an INTEGER is equiv­
alent to subtracting one. PRED of a 
REAL argument is an error. 
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11.5.4 SUCC Function 

Successor Value of a Scalar 

Definition: 

function SUCC( 
S 

Where: 

scalar) 
scalar; 

S is any scalar expression. 

This function returns the successor val­
ue of the parameter expressi on. The 
SUCC of the last element of an enumer­
ated scalar is an error. If the option 
Y.CHECK is ON, a runt i me error wi 11 be 
raised if the SUCC of the last element 
i s attempted. I f the check i ng is not 
performed, the results of the SUCC of 
the last value is not defined. 
SUCC(FALSE) is TRUE and SUCC('B') is 
'C'. The SUCC of an INTEGER is equiv­
alent to addi ng one. SUCC of a REAL 
argument is an error. 



11.5.5 ODD Function 

Test for Integer is Odd 

Definition: 

function OODe 
I 

Where:.. 

INTEGER) 
BOOLEAN; 

I is an INTEGER to be tested 
for being odd. 

This function returns TRUE if the param­
eter lis odd, or FALSE if it is even. 

11.5.6 ABS Function 

Absolute Value 

Definition: 

function ABse 
I 

function ABse 
R 

Where: 

INTEGER ) 
INTEGER; 

REAL) 
REAL; 

I is an INTEGER expression. 
R is a REAL expression. 

The ABS function returns either a REAL 
value or an INTEGER value depending the 
type of its parameter. The result is 
the absolut!2 value of the parameter. 
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11.5.7 SIN Function 

Compute Sine 

Definition: 

function SIN( 
X REAL) 

REAL; 

X is an expression that evaluates 
to a REAL value. 

The SIN function computes the sine of 
parameter X, where Xis expressed ; n 
radians. 
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11.5.8 COS Function 

Compute Cosine 

function cose 
x 

Where: 

REAL) 
REAL; 

x ;s an expression that evaluates 
to a REAL value. 

The COS function computes the cosine of 
the parameter X, where X ;s expressed ;n 
radians. 



11.5.9 ARCTAN Function 

Compute Arctangent 

Definition: 

funct 'Ion ARCTAN ( 
X 

Where ~_ 

REAL) 
REAL; 

X is an expression that evaluates 
to cl REAL value. 

The ARCTAN funct i on computes the 
arctangent of parameter X. The result is 
expressed in radians. 

11.5.10 EXP Function 

Compute Exponential 

Definition: 

function EXP( 
X 

Where: 

REAL) 
REAL; 

X is an expression that evaluates 
to a REAL value. 

The EXP function computes the value of 
the base of the natural logarithms, e, 
raised to the power expressed by parame­
ter X. 
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11.5.11 IN Function 

Compute Hatural Log 

Definition: 

function LH( 
X 

Whet'e: 

REAL) 
REAL; 

X is an expression that evaluates 
to a REAL value. 

The LH funct i on computes the natural 
logarithm of the parameter X. 
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11.5.12 SQRT Function 

Compute Square Root 

Definition: 

function SQRT( 
X 

Where: 

REAL) 
REAL; 

X is an expression that evaluates 
to a REAL value. 

The SQRT funct i on computes the square 
root of the parameter X. If the argu­
ment is less than zero, a run time error 
i s produced. 



11.5.13 SQR Function 

Compute Square 

Definition: 

function SQR( 
X : REA L ): REA L ; 

function SQR( 
X : INTEGER): INTEGER; 

Where: 

X is an expression that evaluates 
to a REAL or INTEGER value. 

The SQR function computes the square of 
the argument. If the argument is of 
type REAL, then a REAL resul tis 
returned, otherwise the function 
returns an INTEGER. 
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+ 11.5.14 RANDOM Function 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
I 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Compute a Random Number 
r------------------->-----

Definition: 

function RANDOM( 
S : INTEGER) REAL; 

Where: 

S is an expression that evaluates 
to an INTEGER value. 

+ The RANDOM functi on returns a pseudo 
+ random number in the range >0.0 and 
+ <1.0. The parameter Sis called the 
+ seed of the random number and is used to 
+ specif~ the beginning of the sequence. 
+ RANDOM always returns the same value 
+ when called with the same non zero seed. 
+ If you pass a seed value of 0, RANDOM 
+ will return the next number as generated 
+ from the previous seed. Thus, the gen­
+ eral way to use this function is to pass 
+ it a non zero seed on the first invoca­
+ tion and a zero value thereafter. 
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11.6 STRING ROUTINES 

These ~outines provide convenient means of operating on string data. 

+ 11.6.1 LENGTH Function 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Length of String 

Definition: 

function LENGTH( 
S 

Wher'e: 

STRING) 
O •• 32767; 

S is a STRING valued expression. 

+ This function returns the current length 
+ of the parameter. The value will be in 
+ the range 0 .. 32767. 
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11.6.2 HAXLENGTH Function 

Max~mum Length of a String 

Definition: 

function MAXLENGTH( 
S STRING) 

O .. 32767; 

Where: 

S is a STRING valued expression. 

This function returns the maximum length 
of the parameter string. The value will 

+ be in the range 0 .. 32767. 



+ 11.6.3 SUBSTR Function 
+ 
+ 
+ Obtain Substring 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

I 
+ 
+ 
I 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Definition: 

function SUBSTR( 
canst SOURCE STRING; 

START INTEGER; 
LEN : INTEGER): STRING; 

function SUBSTR( 
const SOURCE STRING; 

START: INTEGER): STRING; 

Where: 
SOURCE is a STRING expression from 

which a substring will be 
returned. 

START is an INTEGER expression that 
de.signates the first position 
in the SOURCE to be returned. 

LEN is an INTEGER expression that 
de.fines the number of 
characters to be returned. 

The SUBSTR function returns a substring 
from the specified source string 
(SOURCE). The second parameter (START) 
specifies the starting position within 
the source from where the substring is 
to be e)(tracted. (The fi rst character 
of the source string is at position 1). 
The third parameter (LEN) determines the 
length of the substring. If the length 
is omitted, the substring returned will 
be the remaining portion of the source 
string from position START. 

The value of START+LEN-1 must be less 
than or equal to the current LENGTH of 
the string, otherwise, an error diagnos­
tic will be produced at run time. 

+ Examples: 
+ 

SUBSTR('ABCDE',2,3) yields 'BCD' 
SUBSTR('ABCDE',1,3) yields 'ABC' 
SUBSTR('ABCDE',4) yields 'DE' 
SUBSTR('ABCDE',l) yields 'ABCDE' 
SUBSTR('ABCDE',2,S) is an error 
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+ 11.6.4 DELETE Function 
+ 
+ 
+ Delete Substring 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

I 
+ 
+ 
+ 
+ 
I 
+ 
+ 
I 
+ 
+ 
I 
+ 
+ 
+ 
+ 

r------------------------------------------~ 

Definition: 

function DELETE( 
canst SOURCE STRING; 

START INTEGER; 
LEN : INTEGER): STRING; 

function DELETE( 
const SOURCE STRING; 

START: INTEGER): STRING; 

Where: 

SOURCE is a STRING expression from 
which a portion will be 
deleted. 

START is an INTEGER expression that 
designates the first position 
in the SOURCE to be deleted. 

LEN is an INTEGER expression that 
defines the number of 
characters to be deleted. 

The DELETE function returns the source 
string (SOURCE) "'11th a portion of the 
stri ng removed. The second parameter 
(START) specifies the starting position 
within the source where characters are 
to be deleted. (The first character of 
the source string is at position 1). 
The third parameter (LEN) specifies the 
number of characters to be deleted. If 

·the length parameter is omitted, all 
remaining characters are deleted; more 
precisely, the string is truncated 
beginning at position START. 

An attempt to delete a portion of the 
source beyond its length is an execution 
time error. 

+ Examples: 
+ 

DELETE('ABCDE',2,3) yields 'AE' 
DELETE('ABCDE',3) yields 'AB' 
DELETE('ABCDE',3,1) yields 'ABDE' 
DELETE('ABCDE',l) yields " 

Execution Library Facilities 137 



TNL SN20-4446 (31 December 81) to S"20-6168-1 

+ 11.6.5 TRIM Function 
+ 
+ 
+ Remove Trailing Blanks 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Definition: 

function TRIM( 
const SOURCE 

Wher£L:. 

STRING) 
: STRING; 

SOURCE is the STRING to be trimmed. 

+ 11.6.6 LTRIM Function 
+ 
+ 
+ Remove Leading Blanks 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Definition: 

function LTRIM( 
const SOURCE : STRING) 

: STRING; 

Where: 

SOURCE is the STRING to be trimmed. 

+ + 
+ + 
+ + 

+ The TRIM function returns the parameter + The LTRIM function returns the parameter 
+ value with all trailing blanks removed. + value with all leading blanks removed. 
+ + 
+ Example: + Example: 
+ + 
+ TRIM(' A B ') yields' A B' + LTRIM(' A B ') yields 'A B 
+ TRIM(' ') yields " + LTRIM(' ') yields " 
+ + 
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+ 11.6.7 COMPRESS Function 
+ 
+ 
+ Remove Multiple Blanks 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Definition: 

function COMPRESS( 
const SOURCE : STRING) 

: STRING; 

Where: 

SOURCE is a the STRING expression 
to be compressed. 
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-I- 11.6.8 :i ~·mEX r·~I:J..{lct j en: 
+ 
+ 
+ lookup String 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Definition: 

function INDEX( 
const SOURCE 
const LOOKUP 

Where: 

---,---------

STRING; 
STRING) 
O .. 32767; 

SOURCE is a STRING that contains 
the data to be compared against. 

LOOKUP is the data to be looked 
up in the SOURCE. 

+ The COMPRESS function replaces multiple + 
+ blanks with a single blank. 
+ + The INDEX function compares the second 
+ Example: + parameter against the first and returns 
+ + the starting index of the first instance 
+ COMPRESS('A B CD ') yields 'A B CD' + where LOOKUP begins in SOURCE. If there 

+ are no occurrences, then a zero is 
+ returned. 
+ 
+ Examples: 
+ 
+ val' 
+ S 
+ 

STRING; 

+ S:= 'ABCABC': 
+ 
+ INDEX(S,'BC') yields 2 
+ INDEX(S,'X') yields 0 
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+ 11.6.9 TOKEN Procedure 
+ 
+ 
+ Find Token 

+ trailing blanks are ignored. If there 
+ is no token in the string, POS is set to 
+ lENGTHCSOURCE)+1 and RESUL Tis set to 
+ all blanks. 

+ 

+ Definition: 
+ 
+ procedure TOKEN( 
+ var POS : INTEGER; 
+ canst SOURCE : STRING; 
+ v~r RESULT: ALPHA); 
+ 
+ 

POS is the starting index in SOURCE 
of where to look for a token, it 
is set to the index of where to 
resume the search on the next 
use of TOKEN. 

SOURCE is a STRING that contains 
the data from which a token 
is to be extracted. 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

I 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

A 

• 

• 

• 

token is defined to be. any of: 

Pascal/VS identifier 1 to 16 
alphanumeric characters, '$ , or an 
unde.rscore. The first letter must 
be alphabet i c or a '$' . 

Pascal/VS unsigned integer see 
page 18. 

The following special symbols: 

+ * / -> OJ ¢ 
= <> < <= >= > 

) [ ] n, r. 
& && II "'I- I 
; . - , 

{ } (* *) /* */ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

RESULT is the variable which will 
be returned with token found. + Example: 

+ 
+ + 
+ + 

+ 
+ The TOKEN procedure scans the SOURCE + 
+ string looking for a token and returns + 
+ it as an ALPHA. The starting position + 
+ of the scan is passed a!. the first + 
+ parameter. This parameter is changed to + 
+ reflect the position which the scan is + 
+ to be resumed on subsequent calls. + 
+ Leading blanks; multiple blanks and 
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I : = 2; 
TOKENCI,', Token+', RESULT) 

I is set to 8 
RESULT is set to 'Token 

TOKEN would return the same if 
I were set to 3, that is, 
leading blanks are ignored. 



+ 11.6.10 READSTR 
+ 
+ 
+ Read Data from a STRING 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Definition: 

procedure READSTR( 
const s STRING; 

v : see below); 

Where=-

s is a STRING expression that 
is to be used for input. 

v is a list of one or more 
variables, each must be one 
of the following types: 
- INTEGER (or subrange) 
- CHAR (or subrange) 
- REAL 
- SHORTREAL 
- STRING 
- packed array of CHAR 

+ The READSTR procedure reads character 
+ data from a source string into one or 
+ more variables. The actions of READSTR 
+ are i de!nt i cal to that of READ except 
+ that the source data is extracted from a 
+ string expression instead of a text 
+ file. See "READ and READLN (T EXT 
+ Files)" on page 109. 
+ 
+ As in the READ procedure, variables may 
+ be qualified with a field length expres­
+ sion. See the example below. 
+ 
+ 
+ 
+ 
+ var 
+ 
I 
+ 
+ 
of 

+ 
+ 

I 

I, J : INTEGER; 
S STRING(100); 
51 STRING(100); 
CH CHARi 
CC packed array[1 .. 10] of 

S := t36 245ABCDEFGHIJK'; 
READSTRCS,I,J:3,CH,CC:5,Sl); 

CHAR; 

+ the variables would be assigned: 
+ 
+ 

+ 
+ 
+ 

I 
J 
CH 
CC 
Sl 
LENGTH(Sl) 

36 
24 
, 5' 
'ABCDE 
'FGHIJK'; 
6 

The READSTR Procedure 
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+ 11.6.11 WRITESTR 
+ 
+ 
+ Write Data to a STRING 
+ 

+ 
+ 
+ 
I 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Definition: 

procedure WRITESTR( 
var s STRING; 

e : see below); 

Where: 

s is a STRING variable 
e is an expression of one of the 

following types: 
- INTEGER (or subrange) 
- CHAR (or subrange) 
- REAL 
- SHORTREAL 
- BOOLEAN 
- STRING 
- packed array[l .. n] of CHAR 

+ Pascal/VS accepts a special para-
+ meter format which allows you. 
+ to specify a length of the result. 
+ 
+ 

+ The WRITESTR procedure converts expres­
+ sions into character data and stores the 
+ data into a string variable. The seman­
+ tics of WRITESTR are identical to WRITE, 
+ except that the target of the data is to 
+ a STRING rather than to a text fi Ie. 
+ See "WRITE and t.JRITELN (TEXT Fi les>" on 
+ page 112. 
+ 
+ As in the case of WRITE, the expressions 
+ being converted may be qualified with a 
+ field length expression. 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

var 
I,J: INTEGER; 
S STRING(100); 
R REAL; 
CH CHARi 

I := 10; J := -123; 
R := 3.14159; 
CH : = '*'; 
WRITESTR(S,I:3,J:5,'ABC',CH, 

R:5:2)j 

the variable S would be assigned: 

, 10 -123ABC* 3.14' 

The WRITESTR Procedure 
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11.7 GENERAL ROUTINES 

These routines provide several useful features of the Pascal/VS runtime environment. 

+ 11.7.1 TR~~E Procedure 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Routine Trace 

procedure TRACE( 
var F TEXT); 

Wher'e: 

F 1S the file that will receive 
the trace listing 

+ This procedure displays the current list 
+ of procedures and funct 1 ons that are 
+ pending execution (i .e. save chain). 
+ Each line of the listing contains the 
+ name of the routine, the statement num­
+ ber where the call took place, the 
+ return address in hexadecimal and the 
+ name of the module that contained the 
+ calling procedure. 
+ 
+ The file F is the TEXT file to which the 
+ information is to be written. 
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+ 11.7.2 HALT Procedure 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

Halt Program Execution 

Definition: 

procedure HALT; 

+ This routine halts execution of an Pas­
+ cal/VS program. That is, thi s can be 
+ considered to be a return from the main 
+ program. 



11.8 SYSTEM INTERFACE ROUTINES 

These routines provide interfaces to system facilities: in general they are depend­
ent on the implementation of Pascal/VS. 

+ 11.8.1 DATETIME Procedure 
+ 
+ 
+ Get Date and Time 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

Definition: 

procedure DATETIME( 
var DATE, 

TIME: ALFA); 

where;! : 

DATE is the returned date. 
TIME is the returned time. 

+ This procedure returns the current date 
+ and time of day as two ALFA arrays. The 
+ format of the resul tis placed in the 
+ first and second parameters respective­
+ ly: 
+ 
+ 
+ 
+ 
+ where: 
+ mm 
+ 
+ dd 
+ yy 
+ 
+ HH 
+ 
+ MM 
+ S5 
+ 

mm/dd/yy 
HH:MM:55 

is the month expressed as a two 
digit value. 
is the day of the month. 
is the last two digits of the 
year. 
is the hour of the day expressed 
in a 24 hour clock. 
is the minute of the hour. 
is the second of the minute. 

+ 11.8.2 CLOCK Function 
+ 
+ 
+ Get Execution Time 
+ 

+ 
+ 
+ 
+ 
+ 
+ 

Definition: 

function CLOCK INTEGER; 

+ The value returned is the number of 
+ microseconds the program has been run­
+ ning. Note: In an MV5 system: the time 
+ is "TASK" time; and in a CMS system: the 
+ time is "CPU virtual" time. 
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+ 11.8.3 PARMS Function 
+ 
+ 
+ Get Execution Parameters 
+ 

+ 
+ 
+ 
+ 
+ 

function PARMS STRINGJ 

+ 11.8.4 RETCODE Procedure 
+ 
+ 
+ Set Program Return Code 
+ 

+ 
+ 
+ 
+ 
+ 

procedure RETCODE( 
RETVALUE : INTEGER); 

+ + where: 
+ 

+ The PARMS function returns a string that + 
+ was associated with initial invocation + 
+ of the Pascal/VS main program. + 

RETVALUE is the return code to be 
passed to the caller of the 
Pascal/VS program. The value 
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+ 
+ 
+ 
+ 

is system dependent. 

+ The value of the operand will be 
+ returned to system when an exit is made 
+ from the main program. If this routine 
+ is called several times, only the last 
+ value specified will be passed back to 
+ the system. 



+ 
+ 
+ 
+ 
+ 
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12.0 THE % FEATURE 

+ --
+ Synt,ax: 
+ 
+ 
+ include-statement: 
+ I ---> % ---> INCLUDE ---1===~_~~_; ~~ :_==================;r---------> 

+ check-statement: 

---> % ---> CHECK 

l
===;-POINTER-=====;!---t===~ g~F-===;r---------> 
---> SUBSCRIPT ---> 
---> SUBRANGE ----> 
---> FUNCTION ----> 
---> CASE --------> 
---> TRUNCATE ----> 

print-statement: 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

---> % ---> PRINT ---1===~ g~F-===;r--------------------------------> 

list-statement: 

---> % ---> LIST ---1===~ g~F-===;r---------------------------------> 

~statement: 

---> % ---> PAGE ---------------------------------------------------> 

~-statement: 

+ ---> % ---> CPAGE ---> unsigned-integer ----------------------------> 
+ 
+ title-statement: 
+ 
+ -~-> % ---> TITLE ---> any-character-string ------------------------> 
+ 
+ skip-statement: 
+ 
+ ---> % ---> SKIP ---> unsigned-integer --------------------,---------> 
+ 

margins-statement: 

I ---> % ---> MARGINS ---> unsigned-integer unsigned-integer --------> 

+ 

+ The % feature of Pascal/VS is used to 
+ enable or disable a number of compiler 
+ options and features. The compiler 
+ treats a % command as a trigger symbol 

+ which caus~s the compiler to ignore all 
+ text between the statement and the 
+ end-of-line. 
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+ 12.1 THE 'INCLUDE STATEMENT 
+ 
+ 

+ • 
+ 
+ 

assignment of :a v.t11uE! I'Jh1Ch is not 
in the proper r'al"lg~; for'che. tar~)et 
variable (SUBRANGE1. 

The INCLUDf statement causes source from + 
a library file to be inserted into the +. 
input stream immediately after the cur- + 
rent line. More precisely, the compiler + 
is directed to begin reading its input + 
from a library file; when the end of the + 
file is reached, the compiler will + 
resume reading from the previous source. +. 

use of the pred~fined functions PRED 
or SUCC where the resul t of the 
function is not a value in the type, 
i . e . un de r flo L.J \') r 0 v e r flo l-J 0 f the 
value range (SUBRANGE). 

the value of a CAS= statement selec­
tor which is not equal to any of the 
CASE labels (CASE). 

+ 
There are two forms of the INCLUDE + 
statement: + 

• 
• 

%INCLUDE library-name(member-name) 

%INCLUDE member-name 

The first form references a library file 
and a specific member in the fi1e. s 

The second form references a speci fi c 
member from a default library. 

program ABC; 
const 

~n nelude CONSTS 
type 

%include TYPES 
var 

%inelude VARS 
%inc1ude LIBl(PROCS) 
begin 

end. 

Example of %INCLUDE statement 

+ 12.2 THE %CHECK STAYEMENT 
+ 
+ 
+ The CHECK statement gives you the abi1i­
+ ty to enable or di sable the runtime 
+ checking features of Pascal/VS. The 
+ checking may be enabled for part or all 
+ of the program. The compiler will check 
+ the f()llowing: 
+ 
+ • 
+ 
+ 
+ • 
+ 
+ 
+ 
+ • 
+ 
+ 

use of a pointer whose value is NIL 
(POINTER) . 

use of a subscript which is out of 
range for the array index 
(SUBSCRIPT). 

lack of an assignment of a value to 
a function before exiting from the 
function (FUNCTION). 

+ • 
+ 

the value of a string will be 
checked to be sure lt will fit into 
the target string on an assignemnt 
(TRUNCATE). 

+ 
+ 
+ 
+ If the check option is missing, then all 
+ of the above checks w~ 11 be assumed 
+ applicable. For example, '%CHECK OH' 
+ activates all of the checks. '%CHECK 
+ POINTER OFF' will disable the check on 
+ pointer references. The default is: 
+ 
+ 
+ 

% CHECK ON 

+ The %CHECK statement, 1 i ke the other 
+ statements in this section, is a direc­
+ t ion to the com p i 1 e r . Its effect i s 
+ based on where it appears in the text 
+ and i s not subj ect to any structur i ng 
+ established by the program. 
+ 
+ 
+ 
+ 12.3 THE %PRINT STATEMENT 
+ 
+ 
+ The PRINT statement is used to turn on 
+ and off the printing of ~ource in the 
+ listing. The default is: 
+ 
+ 
+ 
+ 
+ 

% PRINT ON 

+ 12.4 THE %LIST STATEMENT 
+ 
+ 
+ The LIST statement is used to enable or 
+ disable the pseudo-assembler listing of 

I 
the Pascal/VS compiler. This option 
only has affect if the LIST compiler 
options is enabled. 

It is often required to view the 
pseudo-assembler listing for only a 
s~all section of a module, and to have 
i t suppressed el seL.Jhere.' Th i s can be 
done as follows: 

1. Insert a line at the beginning of 
the module that consists of 

%LIST OFF 

I ' Under VM/CMS, OS, and MVS/TSO operating environments, the specified library 
name is actually the "DD name" of a partitioned data set (which may be con­
catenated). If the library name is omitted, the default is SYSlIB. 
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At the beginning of each section of 
code for which an assembler listing 
is requ ired, insert 

%LIST ON 

3. A t the end of each code sect ion 
insert 

4. 

%LIST OFF 

Compile the module with the LIST 
option. 

+ 12.5 THE %PAGE STATEMENT 
+ 
+ 
+ The PAGE statement is used to force a 
+ sk i p to thE~ next page on the output 
+ listing of the source program. 
+ 
+ 
+ 
+ 
+ 12.6 THE %CPAGE STATEMENT 
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+ page skip. The title is printed as spe­
+ c if i ed on the statement, there i s no 
+ change from lower case to upper case. 
+ The default is no title. 
+ 
+ 
+ 
+ 1'-.8 THE %SKIP STATEMENr 
+ 
+ 
+ The SKIP statement is used to force one 
+ or more blank lines to be inserted into 
+ the source listing. 

12.9 THE %MARGINS STATEMENT 

The MARGINS statement redefines the left 
and right margins of the compiler input. 
The compiler skips all characters that 
lie outside the margins. The statement 
has the form 

%MARGINS m n 

+ where "m" is the new left margi nand "n" 
+is the new right margin. 
+ The CPAGE statement is used to force a 
+ page eject if there are less than a spe­
+ cified number of lines left on the cur­
+ rent page of the output listing. This 
+ is useful to make sure there is suffi­
+ cient room for a unit of code, thereby 
+ not hav i ng it spl it across two pages. 
+ Example: 

+ 
+ 
+ 
+ 
+ 

% CPAGE 30 

+ 12.7 THE %TITLE STATEMENT 
+ 
+ 
+ The TITLE statement is used to set the 
+ title in the listing. It also causes a 

If the MARGINS statement appears ina 
1 i brary member whi ch is bei ng "i ncluded" 
by the %INCLUDE statement, the new mar­
gins will have affect for the duration 
of the member only. When the end of the 
member is reached and the previous 
source is resumed, the margin settings 
will revert back to their previous con­
dition. 
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+ 
+ 
+ 
+ 
+ Apl THE SPACE DECLARATION 
+ 
+ 
+ 
+ 
+ Syntax: 
+ 
+ 
+ space-type: 
+ 

A.O THE SPACE TYPE 

+ ---> space ---> [ --->{constant-exprJ---> ] ---> of --->{typeJ-------------> 
+ 
+ 
+ 
+ 
+ The need arises to represent data within 
+ storage areas which do not have the same 
+ fixed offset within each instance of the 
+ area. Examples of this include entries 
+ within a directory, where each entry may 
+ be of vari able length, and process; ng 
+ variable length records from a buffer. 
+ To solve thi s problem, Pascal/VS pro­
+ vides the space structure. 
+ 
+ A variable declared with the space type 
+ has a component which is able to 'float' 
+ over a storage area in a byte oriented 
+ manner. Space variables are accessed by 
+ followi ng the vari able's name wi th an 
+ integer index expression enclosed in 
+ square brackets. The index represents 
+ the offset (in bytes) within the space 
+ storage where the data to be accessed 
+ resides. The offset is specified with 
+ an origin of zero. 
+ 
+ The constant expressi on whi ch follows 
+ the space qual i f1 er in the type defi­
+ nition represents the size of the stor­
+ age area (in bytes) associated with the 
+ type. 
+ 
+ The component type of the space may be 
+ of any type except a file type. 
+ 
+ An element of a space may not be passed 
+ as a var parameter to a routine. Howev­
+ er, an element may be passed as a const 
+ or value parameter. 
+ 
+ 
+ 
+ A.! SPACE REFERENCING 
+ 
+ 
+ A component of a space is selected by 
+ placi n~~ an index expressi on, enclosed 

+ within square brackets, after the space 
+ variable (just as in array references). 
+ The indexing expression must be of type 
+ INTEGER (or a subrange thereof). The 
+ value of the index is the offset within 
+ the space at which the component is to 
+ be accessed. The unit of the index is 
+ the byte. The index i s a !ways ba sed 
+ upon a zero orlgln. The component will 
+ be of the space base type. 
+ 
+ If the 'Y.CHECK SUBSCRIPT' option is ena­
+ bled, the index expression will be 
+ checked at execution time to make sure 
+ that the computed address does not lie 
+ outside the storage occupied by the 
+ space. An execution time error diagnos­
+ tic will occur if the value is invalid. 
+ (For a description of the CHECK feature 
+ see "The Y.CHECK Statement" on page 146). 
+ 
+ 
+ 
+ val'" 
+ S: space[lOO] of 
+ I"'ecol"'d 
+ A,B: INTEGER 
+ end; 
+ 
+ begin 
+ {base record begins 
+ at offset 10 within 
+ space J 
+ S[lOl.A·- 26; 
+ S[10].8:= 0; 
+ end; 
+ 
+ 
+ 
+ 

Space Referencing Examples 
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+ 

+ 
+ 
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+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 

I 
+ 
+ 

B.O STANDARD IDENTIFIERS IN PASCAL/VS 

A standard identifier is the name of a 
constant, type, variable or routine that 
is predefined in Pascal/VS. The name is 
declared i n ever~' module pri or to the 
start of your program. You may redefine 

the name if you wish; however, it i s 
better to use the name according to its 
predefined meaning. 

The identifiers that are predefined are: 

identifier 

ABS 
ALFA 
ALFALEN 
ALPHA 
ALPHALEN 
ARCTAN 
BOOLEAN 
CHAR 
CHR 
CLOCK 
CLOSE 
COLS 
COMPRESS 
COS 
DATETIME 
DELETE 
DISPOSE 
EOF 
EOLN 
EXP 

FALSE 
FLOAT 
GET 
HALl 
HBOlJND 
HIGHEST 
INDEX 
INPUT 
INTEGER 
LBOLJND 
LENGTH 
LN 
LOWEST 
LTRIM 
MARK 
MAX 
MAXINT 
MAXl.ENGTH 
MIN 
MININT 
NEW 

form 

function 
type 
constant 
type 
constant 
function 
type 
type 
function 
function 
procedure 
function 
function 
function 
procedure 
function 
procedure 
function 
function 
function 

constant 
function 
procedure 
procedure 
function 
function 
function 
variable 
type 
function 
function 
function 
function 
function 
procedure 
function 
constant 
function 
function 
constant 
procedure 

Standard Identifiers 

description 

compute the absolute value of an INTEGER or REAL 
array of 8 characters, indexed 1 .. ALFALEN 
HBOUND of type ALFA, value is 8 
array of 16 characters, indexed 1 .. ALPHALEN 
HBOUND of type ALPHA, value is 16 
returns the arctangent of the argument 
data type composed of the values FALSE and TRUE 
character data type 
convert an integer to a character value 
returns the number of micro seconds of execution 
close a file 
returns current column on output line 
replaces multiple blanks in a string with one blank 
returns the cosine of the argument 
returns the current date and time of day 
returns a string with a portion removed 
deallocate a dynamic variable 
test file for end of file condition 
test file for end of line condition 
returns the base of the natural log (e) 

raised to the power of the argument 
constant of type BOOLEAN, FALSE < TRUE 
convert an integer to a floating point value 
advance file pointer to next element of input file 
halts the programs execution 
determine the upper bound of an array 
determine the maximum value of a scalar 
looks up one string in another 
default input file 
integer data type 
determine the lower bound of an array 
determine the current length of a string 
returns the natural logarithm of the argument 
determine the minimum value of a scalar 
returns a string with leading blanks removed 
routine to create a new heap 
determine the maximum value of a list of scalars 
maximum value of type INTEGER 
determines the maximum length of a string 
determine the minimum value of a list of scalars 
minimum value of type INTEGER 
allocate a dynamic variable from most recent heap 
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identifier 

ODD 
ORD 
OUTPUT 
PACK 
PAGE 
PARf'lS 
PDSIN 
PDSOUT 
POINTER 
PRED 
PUT 
RANDOM 
READ 
READlN 
READSTR 
REAL 
RELEASE 
RESET 
RETCODE 
REWRITE 
ROUND 
SEEK 
SHORT REAL 
SIN 
SIZEOF 
SQRT 
SQR 
STR 
STRING 

STRINGPTR 

SUBSTR 
SUCC 
TERMIN 
TERMOUT 
TEXT 
TOKEN 
TRACE 
TRIM 
TRUE 
TRUNC 
UNPACK 
UPDATE 
WRITE 
WRITELN 
WRITESTR 

form 

function 
function 
variable 
procedure 
procedure 
function 
procedure 
procedure 
type 
function 
procedure 
function 
procedure 
procedure 
procedure 
type 
procedure 
procedure 
procedure 
procedure 
function 
procedure 
type 
function 
function 
function 
function 
function 
type 

type 

function 
function 
procedure 
procedure 
type 
procedure 
procedure 
function 
constant 
function 
procedure 
procedure 
procedure 
procedure 
procedure 

Standard Identifiers Continued 

description 

returns TRUE if integer argument is odd 
convert a scalar value to an integer 
default output file 
copies an array to a packed array 
skips to the top of the next page 
returns the system dependent invocation parameters 
open a file for input from a partitioned data set 
open a file for output from a partitioned data set 
type to permit passing arbitrary pointers a routine 
obtain the predecessor of a scalar 
advance file pointer to next element of output file 
returns a pseudo-random number 
routine to read data from a file 
routine to read the end of line character of TEXT file 
converts a string to values assigned to variables 
floating point represented in 370 long floating point 
routine to destroy one or more heaps 
open a file for input 
sets the system dependent return code 
open a file for output 
convert a floating point to an integer by rounding 
positions an opened file at a specific record 
floating point represented in 370 short floating point 
returns the sine of the argument 
determine the memory size of a variable or type 
returns the square root of the argument 
returns the square of the argument 
convert an array of characters to a string 
a type for an array of char whose length varies during 

execution up to a maximum length 
a type for dynamically allocated strings of an 

execution determined length 
returns a portion of a string 
obtain the successor of a scalar 
open a file for input from the terminal 
open a file for output from the terminal 
file of CHAR 
extracts tokens from a string 
writes the routine return stack 
returns a string with trailing blanks removed 
constant of type BOOLEAN, TRUE> FALSE 
convert a floating point to an integer by truncating 
copies a packed array to an array 
opens a file for both input and output 
routine to write data to a file 
routine to write end of line to a TEXT file 
converts a series of expressions into a string 
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c.o SYNTAX DIAGRAMS 

actual-parameters: 

I [ >{expr~----'----Y-I-» 
<-- I < L ____________________ >J ---r-J---> 

arr;9y-structure: 

) ----------> 

array-type: 

I~< > packed ==-t 
I~~~~> array [ --~~-->{index-type}----~---> ] of -->{type} l<____ , < ________ ~ ------> 

assert-statement: 

+ ---> assert --->{expr}-----------------------------------------------------> 

+ 
+ 
+ 

assignment-statement: 

----.--->{variable}--------Jr---> .- --->{expr}-----------------------------~> 
L--->{id:function}--> 

base-scalar-tvpe: 

--t
--->{enumerated-scalar-type}-->~ 
--->{id:scalar-type} >+--------------------------------------------> 
--->{subrange-scalar-type}----> 

case-statement: 

---> c:se ---->{expr}--> of --->] 

[ >{range~---~--> <--- , < 
<--------------~~~--~ 

--->{statement}--~~-->l 

i <----~--~--------~ _ 
<----~----------~-----r[-<===--;--<-=:=J---r----~--~--------~ 

---> otherwise ---l~:::~:~~t~m~~~::::J--->l < _________________________________________ J 

> end ------------------~-----------------------------------------------> 
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check-statement: 

---> % ---> CHECK 
--1===;-POI~TE~-=====;f---1===~ g~F-===;r----------------> 

---> SUBSCRIPT ---> 
---> SUB RANGE ----> 
---> FUNCTION ----> 
---> CASE --------> 
---> TRUNCATE-----> 

cpage-statement: 

---> % ---> CPAGE ---> unsigned-integer -----------------------------------> 

compound-statement: 

--> begin -~--->{statement}--~---> end l<_______ ; < ______ ~ -----------------------------------> 

con:stant: 

---r--->{uns;gned-constant}------------------~Jr-------------------------------> 
I > + J >{unsigned-number}---> 1---> ___ > 

constant-dcl: 

+ ---> const --~--->{id}---> = --->{constant-expr}---> --~----------------~ l< ________________________________ ---' J 

continue-statement: 

+ ---> continue -------------------------------------------------------------> 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

154 

declaration: 

>{label-dcll > 

> {constant-dcl}----> 

> {type-dcl}--------> 

> {var-dcl}---------> 

--->{def-dcl}---------> 

--->{static-dcl}------> 

t--->{ValUe-dCl}------->1 

>{routine-dcl}----->~-------------------------------------------------> 

de-f-dcl: 

----1---> def ----r---T---1--->{idl---r---> : --->{typel---> ; ---T---------> 
---> ref ---> <--- , ----

I I L< __________________________________________ ~ 
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+ 

+ 

+ 

directive: 

> FORWARD ------------------------------------------>~---------------------> 

---> EXTERNAL --------------------------------------> 
---> FORTRAN ---------------------------------------> 
---> MAIN ------------------------------------------> 
---> REENTRANT -------------------------------------> 

empty-statement: 

------------------------------------------------------------------------------> 

enumerated-scalar-type: 

--> ( [ >{idl-~~~-» < __ , <----l -------------------------------------------------> 

expr: 
COn!5tant-expr: 

--->{s;mple-expressionl--~-------------------------------------------r---------> 

> = [>{SimPle-expreSSionl---> 
> <> --> 
> < --> 
> <= --> 
> >= --> 
> > --> 
> ;n --> 

factor: 

--->{function-call}------------------------------------------~------------> 

--->{variablel-----------------------------------------------> 

--->{set-constructorl---------------------------------------> 

---> ( --->{exprl--> ) ------------------------------------> 
·--->{structured-constantl-------~------------------------> 

---> not --->{factorl---------------------------------------> 

--->{unsigned-constantl-------------------------------------> 

field: 

--->{id}--~--------------------------------------~--------------------------> 
l ___ > ( --->{constant-exprl---> ) ___ >J 

field-list: 

---r->{fixed-partl--..r...--> 
>] 

--~--->{variant-part}--~-----~--> ; 
>J 

--.."..--> a..-____ >J 
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file-type: 

---> file of --->{type}-----------------------------------------------------> 

fixed-part: 

~. l ___ ~~ __ :~:~~~~~-_-__ -_~_-_->~J---> --->{type}--~-------------------------> 

l<____________________ ; < ________________________ ~ 

for-statement: 

--~. fa ... --> {i d}---> .- --->{expr}--~~---» to J 
L-- downto-> 

> {Qxpr}--->] 

r~< _____________ > do --->{statement}---------------------> 

> va ... ----~J--~l----{id}-~--~--> : --->{id:type}-----------~----> 
---> canst --> <--- , <~ 

{id}::::J > ------->{id:type}---------------------- > 
<--- , < 

>{procedure-heading}--------------------------------------------> 

>function-heading}----------------------------------------------> 

formal-parameters: 

[ >{formal}--~---» <_____ ; < ___ -.I --->~]-----------------------------------> 

function-call: 

--->{id:function}--->{ectuel-parameters}--------------------------------------> 

function-heading: 

--> funct t on ---> {; d}---> {formal-pararnetersJ---> --->{id:type}----------> 

goto-statement: 

--------> goto --->{label}--------------------------------------------------> 
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+ 
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r----------------------------------------------------------> 
>{digit} >j-

--->{underscore}--> 
--->{letter}--~------r--->{letter} > >1 

if-statement: 

--> if -->{expr}--> then -->{statement}--~------------------~·--------~~-----> 

L> else --> {statement}->J 

include-statement: 

---> % ---> INCLUDE ---> id ---t:::;-c-:::;-id-:::;-;-:=:;r----------------> 

index-type: 

~
--->{enumerated-scalar-type}-->~ 
--->{id:scalar-type} >+---------------- ------------------> 
--->{subrange-scalar-type}-----> 

label.:. 

---r::=~~~~}~~~~~:~~~~~~~~-->] 

label-del: 

-> label [ >{label~---~-->; 
<---- , < 

leave-statement: 

------------------> 

-----------------------------------------> 

+ ---> leave ----------------------------------------------------------------> 

1 i st'-statement: 

---> X ---> LIST ---t:::~ g~F-:::;r-------------------·---------------------> 

margins-statement: 

---> X ---> MARGINS ---> unsigned-integer unsigned-integer ---------------> 

module: 

--.-->{program-module} J 
L--->{segment-module}---> 

----------------------> 
+ 
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+ 
+ 

+ 
+ 

+ 
+ 
+ 

paoe-statement: 

---> % ---> PAGE ----------------------------------------------------------> 

E.Q..inter-type: 

--> ~ -->{id:type}----------------------------------------------·-------------> 

.P...Cint-statement: 

---> % ---> PRINT ---1:::~ g~F-:::;J-----------------------------·----------> 

EJ:..Qcedure-call: 

--->{id:procedure}----~--------------------------------------~-----------------> 
L-> [ >(expr~-----'r---» _>J 

<-- , < 

EJ:..Qcedure-heading: 

---> procedure --> {i d}--> {formal-parametersl------------------------------> 

program-module: 

_.> program --> {; d}----,---> ( > {; d} » 
l___ _ ____ :~:::_:_~::::___ _ ___ >J >] 

j <---------------------------------c= ~>{dQClaratiOnJ-->] 
> {compound-statementl--> -------------------------------------------> 

ran~ 

---->{constant-exprl--~----------------------------------r----------------------> 
l ___ > --->{constant-exprl--->J 

real-number: 

> 

record-structure: 

---->{id:type}---> ( ---I---1:::~~~~~:~:~~:~~~~~::;J---I---> ) -------------> 

<------------ , <-------------
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record-type: 

-r----------------~---> record --->{fie!d-listJ---> end 
L-> packed _>J 

reReat-statement: 

------------------> 

---:> repeat -------r--->{statementJ--~---> until --->{exprJ------------------> l<______ ; < ______ ~ 

.r:..gQ~i.Lt ion: 

+ --->{constant-exprJ--------------------------------------------------------> 

return-statement: 

+ ---> return ---------------------------------------------------------------> 

I 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

I 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

routine-dcl: 

---r--->{procedure-headingJ »~ 
L--->{function-heading}--------------------- I 
<------------------- ; <----------------------~ 

>{directiveJ---> ; 

<----------------------~ 
>{declarationJ--->J 

> {compound-statementJ---> 

segment-module: 

---> SEGMENT --->{idJ---> ; --->1 

r<----------------------T----J 

t--->{constant-dc!J---->1 

t--->{type-dc!J-------->1 

t--->{var-dc!J--------->1 

t--->{def-dC!J--------->1 

t--->{static-dC!J------>1 

t--->{va!ue-dc!J------->1 

t--->{routine-dclJ----->J 
L ___ > . ________________________________________________________________ > 

set-constructor: 

-> [ --~----r--->{exprJ--~~----------------------~----r---~----> ] 

l L-> --->{expr}--->J J 
<------------------ 1 <--------------------~ L-----_____ > 

-------> 
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~------------------~--> set of --->{base-scalar-typel----------------------> 
L_> packed _>J 

simple-expressl0n: 

~==~->--+--===->'j----Tl--->{terml--~t===r---------------------------------------------> 

---> - ---> <--------------~--------~--~_&------~~~ 
skip-statement: 

---> Y. ---> SKIP ---> unsigned-integer --------------------------.----------> 

space-type: 

+ ---> space ---> [ --->{constant-exprJ---> ] ---> of --->{typeJ---·----------> 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

160 

statement: 

-< -> {labell---> : --->, 

--->{assert-statementl-------------------------------------> 

---->{assignment-statementl--------------------------------------> 

--->{case-statementJ----------------------------------------------> 

--->{compound-statementl-----------------------------------------> 

--->{continue-statementJ-----------------------------------> 

--->{ernpty-statementl-------------------------------------------> 

--->{for-statementl---------------------------------------------> 

--->{goto-statementJ--------------------------------------------> 

--->{if-statementl------------------------------------------------> 

,--->{leave-statementl--------------------------------------> 

--->{procedure-callJ--------------------------------------------> 

--->{repeat-statementJ-----------------------------------------> 

,---> {return-statementJ-------------------------------------> 

-> h ... h 1 1 e- sta t emen t} ---------------------------------------> 

--->{with-statementJ-------------------------------------------->~-----------> 

static-dcl: 

---> static ---T---T--->{idl---r---> : --->{typel---> i ---T---------------> 
<--- , ----

I I L< __________________________________________ ~ 
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+ 
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+ 

-I> ' l<---{character}<:::J >' ---------r,--------------------------> 
L ___ > ' 

---l~:::~~:~:~~~~!::::J---> 'xc ______ >J 

str,; ng-type: 

st~uctured-constant: 

---I--->{record-structure}---r---------------------------------------------> 
--->{array-structure}---> 

subrange-scalar-type: 

-r::~-~~~>~{~c~on-:s:ta:-n>]t}--> I 
.. --->{constant-expr}----------------------~-~----> 

L ___ > range --->{constant-expr}---> .. --->{constant-expr}--->J 

>{factor}--~---------------------------------
> * ---> 
> / ---> 
> div --> 
> mod --> 

» ----> 
« ----> 
I I ----> 

> & ----> 
<------------------------------~ 

title-statement: 

-----------------> 

---> Y. ---> TITtE ---> any-character-string -------------------------------> 

~~ 

> {i d: type} > 

>{enumerated-scalar-type} > 

>{subrange-scalar-type} > 

>{array-type} > 

>{record-type} > 

>{set-type} > 

>{file-type} > 

It--> {poi nter-type} > > 
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type-del: 

-) type --~--->{idl---> = --->{typel---> ---,---------------------------> l< _____ ____ 

unsigned-constant: 

1
>{UnSi gned-numberl---,--------------------------------------------------> 

--->{string} »>j 
--->{id:eonstant}------

> nil 

unsigned-integer: 

---,--~--->{digit}---,----------------------------~r---------------·------------> 
I L< I 
t---> ' ---T~==~~~~~~~~-~~~~~~===J---> 'B --->1 

L ___ > ' ---T~:=~~~~~=~~~~~~==:J---> 'x ------>~ 

un s ;..9!Led-number : 

---,---> {unsi gned-i ntegerl--->JT ------------------------------------------------> 
--->{real-number} > 

value-assignment: 

--->{variable}---> .- ---I--->{eonstant-exp ression}----r-------------------> 
--->{struetured-eonstantl---> 

value-del: 

---> value ---I---{value-assi g nment>---> ; ---r----------------------------> 
<------------------------------

Y..S!.!:.:' del : 

--> var 

l 

[ >{idl---~ ,--> --->{typel---> ---T------------------,> 
<__ , ------I 

<-------' 
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variable: 

-->{id}--> 
<-------------------------------------.~ 

> [ l 
>{expr}--~---> ] -----> 

<--- , -----' 

> . --->{id:fieldl-----------------> 

--------------------------------> 
~-----------------------------------------------------------------> 

variant-part: 

--> case 
r----------------->] 

---,-:-_-_-_>_{ f_l_" e_l_d_l_-_ -_ -_> ____ >] > { i d: type 1 > of -->] 

~>{rangel-~----> 
<-- , <-------' 

< 

whl1e-statement: 

( -----,---->{field-list}--~--> ) ~ ________________ >J ---,----> 

; <---------------------------------

-----> while --->{expr}----> do --->{statement}-------------------------------> 

with-statement: 

--> with --~---->{variable}-~---> do --->{statement}---------------------> L<______ , < ______ ~ 
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actual-parameters ........... 79 
array-structure ............. 20 
array-type .................. 42 
assert-statement ............ 84 
assignment-statement ........ 85 

base-scalar-type ............ 48 

case-statement .............. 86 
check~statement ............. 145 
compound-statement .......... 88 
constan1:. . . . . . . . . . . . . . . . . . .. 18 
constant-del ................ 24 
constant-expr ............... 71 
continue-statement .......... 89 
cpage-statement ............. 145 

declaration ................. 21 
def-dc I . . . . . . . . . . . . . . . . • . • .• 28 
directive ................... 61 

empty-statement ............. 90 
enumerated-scalar-type ...... 34 
expr .....................•.. 71 

factor ...................... 71 
fi eld ....................... 44 
field-list .................. 44 
fi Ie-type ................... 50 
fi xed-part .................. 44 
for-statement ............... 91 
formal ...................... 61 
formal-paramaters ........... 61 
function-heading ............ 61 
function-call ............... 79 

goto-statement .............. 93 

i d. . . . . . . . . . . . . . . . . . . . . . . . .. 13 
if-statement ................ 94 
include-statement ........... 145 
index-type ................. 42 

label ....................... 23 
label-del ................... 23 
leave-statement ............. 95 
list-statement .............. 145 

margins-statement ........... 145 
module ....................... 21 
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page-statement .............. 145 
pointer-type ................ 57 
print-statement ............. 14 5 
procedure-call .............. 96 
procedure-heading ........... 61 
program-module .............. 21 

range. . . . . . . . . . . . . . . . . . . . . .. 44 
real-number ................. 18 
record-structure ............ 20 
record-type ................. 44 
repeat-statement ............ 97 
repetition .................. 20 
return-statemen~ ............ 98 
routine-del ................. 61 

segment-module .............. 21 
set-constructor ............. 81 
set-type. . . . . . . . . . . . . . . . . . .. 48 
simple-expression ........... 71 
skip-statement .............. 145 
space-type .................. 149 
statement. . . . . . . . . . . . . . . . . .. 83 
static-del .................. 27 
string ...................... 18 
string-type .....•........... 51 
structured-constant ......... 20 
subrange-scalar-type ..•..... 35 

term .......................• 71 
title-statement ............. 145 
type ............•.....•..... 31 
type-del. . . . . . . . . . . . . . . . . . .. 25 

unsigned-constant ........... 18 
unsigned-integer ............ 18 
unsigned-number .......•...•. 18 

value-assignement ........... 29 
value-del ................... 29 
var-dcl ..................... 26 
variable .................... 67 
variant-part ..............•. 44 

with-statement ........•. ~ ... 100 
while-statement ............. 99 
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Actual parameter specifies what is to be 
passed to a routine. 

Array t~ is the structured type that 
consists of a fixed number of elements, 
each element of the same type. 

Assignment compatible is the term used 
to indicate whether a value may be 
assigne.d to a variable. 

Automatic variable is a variable which 
is allocated on entry to a routine and 
is deallocated on the subsequent return. 
An automatic variable is declared with 
the var declaration. 

Base scalar type is the name of the type 
on which another type is based. 

Bit is one binary digit. 

Byte is the unit of addresability on the 
System/370, its length is eight bits. 

Compati!?J!.!L-1~ is the term whi ch is 
used to indicate that operations between 
values of those types are permited. 

Component is the name of a value in a 
structured type. 

Constant is a value whi ch is ei ther a 
literal or an identifier which has been 
associated with a value in a const dec­
laration. 

Constant expression is an expression 
which can be completely evaluated by the 
compiler at compile time. 

Dynamic variable is a variable which is 
allocated under programmer control. 
Explicit allocates and deallocates are 
required; the predefined procedures NEW 
and DISPOSE are provided for this pur­
pose. 

Element is the component of an array. 

Entry routine is a procedure or function 
whi ch may be invoked from outs; de the 
module in which it is defined. The rou­
tine i!) called entry in the module in 
which is defined. An entry routine may 
not be imbedded in another routine; it 
must be defined on the outermost level 
of a module. 

Enumerated scalar type is a scalar that 
is defined by enumerating the elements 
of the type. Each element is repres­
ented by an identifier. 

External routine is a procedure or func­
tion which may be invoked from outside 
the module in which the routine is 
defined. 

F i el d i~) the component of a record. 

File type ; s 
mechanism to 
Pascal/VS. 

E.O GLOSSARY 

a data type which is the 
do input and output in 

Fi xed part is that part of a record 
which exists in all instances of a par­
ticular record type. 

Formal parameter is a parameter as 
declared on the routi ne headi ng. A 
formal parameter is used to specify what 
is permitted to be passed to a routine. 

Function is a routine, invoked by coding 
its name in an expression, which passes 
a result back to the invoker through the 
rout i ne name. 

I dent if i er is the name of a declared 
item. 

Index is the selection mechanism applied 
to an array to identify an element of 
the array. 

Internal routine is a routine which can 
be used only from wi thi n the lexi cal 
scope in which it was declared. 

lexical scope identifies the portion of 
a module in which a name is known. An 
identifier declared in a routine is 
known within that routine and within all 
nested rout i nes. I f a nested rout i ne 
declares an item with the same name, the 
outer item is not available in the 
nested rout i ne. 

Module is 
Pascal/VS. 

the compi lable uni t in 

Offset is the selection mechanism of a 
space. An element is selected by plac­
i ng an integer value in parenthesi s. 
The origin of a space is based on zero. 

Packed record tY£g is a record structure 
in whi ch fi elds are allocated in the 
minimum number of bytes. Implementation 
defined alignment of data types will not 
be preserved in order to pack the 
record. Packed records may not be 
passed by read/write reference. 

Pass by read only reference is the 
parameter passing mechanism by which the 
address of a variable or temporary is 
passed to the called routine. The 
called routine is not permitted to modi­
fy the formal parameter. If the actual 
parameter is an expression, a temporary 
will be created and its address will be 
passed to the called routine. A tempo­
rary is also created for fields of 
packed records. 

Pass bv read/write reference is the 
parameter passing mechanism by which the 
address of a variable is passed to the 
called routine. If the called routine 
modifies the formal parameter, the cor-
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responding actual parameter is changed. 
Only variables may be passed via thi s 
means. Fi elds of packed records wi 11 
not be. permi tted to be passed in thi s 
way. 

Pass by value is the parameter passing 
mechanism by which a copy of the value 
of the actual parameter is passed to the 
called routine. If the called routine 
modifies the formal parameter, the cor­
responding actual parameter is not 
affected. 

Pointer type is used to define variables 
that contain the address of dynamic var­
iables. 

Proc~~ure is a routine, invoked by cod­
ing its name as a statem~nt, which does 
not pass a result back to the invoker. 

Pr09Dru" module is the name of the com­
pilable unit which represents the first 
unit executed. 

Record~ is the structured type that 
contains a series of fields. Each field 
may be of a type different from the 
other fields of the record. A field is 
selected by the name of the field. 

Reserved word is an identifier whose use 
is restricted by the Pascal/VS compiler. 

Routine is a unit of a Pascal/VS program 
that may be called. The tl-JO type of 
routines are: procedures and functions. 

Scalar type defines a variable that may 
contain a single value at execution. 

~egmen~mpdule is a compilable unit in 
Pascal/VS that is used to contain entry 
routines. 

Set ty.J?.g is used to defi ne a vari able 
that represents all combinations of ele­
ments of some scalar type. 
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Space type is used to define a variable 
whose components may be posi t i oned at 
any byte in the total space of the vari­
able. 

Statement is the executable un it ina 
Pascal/VS program. 

Stri n9 represents an ordered list of 
characters whose size may vary at exe­
cution time. There is a maximum size 
for every string. 

string constant is a string whose value 
is fixed by the compiler. 

Structured ty..e§ is anyone of several 
data type mechanisms that defines vari­
ables that have multiple values. Each 
value is referred to generally as a com­
ponent. 

Subrange scalar type is used to define a 
variable whose value is restricted to 
some subset of values of a base scalar 
type. 

Tag field is the field of a record which 
defi nes the structure of the vari ant 
part. 

.!Y£.g defi nes the permi ssi ble values a 
variable may assume. 

Type definition is a specification of a 
data type. The specification may appear 
in a type declaration or in the declara­
~ion of a variable. 

Type identifier is the name given to a 
declared type. 

Variant part is that portion of a record 
which may vary from one instance of the 
record to another. The variant portion 
consi sts of a seri es of var i ants that 
may share the same physical storage. 
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INTE(;ER 36 
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sions 77 
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PACK procedure 121 
packed array 42 
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PAGE compiler directive 146 
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parameters 62 

pass by reference parameters 62 
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PDSOUT procedure 106 
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PRINT compilar directive 146 
procedure call statement 96 
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PUT procedure 108 
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RETCODE procedure 144 
return statement 98 
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REWRITE procedure 104 
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arrays or records wi th structured 
fields. 

type 
COMPLEX = record 

VECTOR 
CARRAY 
TETRA 

const 

RE,IM: REAL 
end; 

= array[1 .. 7] of INTEGER; 
= arrayeO .. 9] of COMPLEX; 
= array [1 .. 3,1 .. 2,1 .. 4] 

of INTEGER; 

{ Structured Constants } 
THREEFOUR = COMPLEX(3.0,4.0); 
VECTOR 1 = VECTOR(7,0:5~1); 
VECTOR-2 = VECTOR(2,3,,4); 
ZEROTET'RA = 

TETRA( 
( (0:4):2 ), 
( (0:4),(0:4) ), 
«0,0,0,0),(0,0,0,0) ); 

{the following two declarations 
are equivalent } 

VECTOR_3 = CARRAY( 
COMPLEX(1.0,O.0), 
COMPLEX(1.0,1.0):8, 
COMPLEX(O.O,l.O»; 

VECTOR_4 = CARRAY( 
(1.0,0.0), 
(1.0,1.0) :8, 
(0.0,1.0»; 

+ Examples of Structured Constants 
+ 
+ 
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type 
FORM = (FCHAR,FINTEGER,FREAl, 

FSTRING)j 
KONST = 
record 

SIZE: INTEGER; 
case F: FORM of 

FCHAR: (C: CHAR); 
FINTEGER: (I: INTEGER); 
FREAl: (R: REAL); 
FSTRING: ( 

case BOOLEAN of 
TRUE: ( 

LEN: packed 0 .. 32767; 
A : ALPHA); 

FALSE:(S: STRING(16»; 
end 

const 
A = KONST(l,FCHAR,'A'); 
PI = KONST(8,FREAL,3.14159)j 
BLANK = 

KONST(l,FSTRIHG.FALSE,' '); 
STARS = 

KONST(4,FSTRING,TRUE,4,'****')j 

Structured constants with 
variant record fields 

The Base Vocabulary 20.1 
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