








































































































































































































































































































the pointer value and based variable, pro­
vided the description of the based variable 
is compatible with that of the data iden­
tified by the pointer. 

Example: 

DECLARE ARRAY (10,10) STATIC EXTERNAL 
FIXED; 
VALUE CONTROLLED (P) FIXEn. 
1 GROUP AUTOMATIC, 

2 GROUP_l. 
�~� "7\ L'lTV"CIT"\ 
..::J n £..i...ALJ..J: 

3 B CHARACTER (30), 
2 GROUP 2, 

3 C BIT (1), 
3 D FLOAT, 

1 DESCRIPTION CONTROLLED(Q), 
2 A FIXED, 
2 B CHARACTER (30), 

SWITCH BIT (1) CONTROLLED (R); 
P = ADDR (ARRAY (I,J»; 

Provides for use of the based variable 
VALUE in referring to the element of 
ARRAY at I, J. 

P = ADDR (GROUP_l.A)i 

Provides for the use of the based varia­
ble VALUE in referring to GROUP_l.A. 

Q = ADDR (GROUP_l); 

Provides for use of the based variable 
DESCRIPTION in referring to the minor 
structure GROUP_i. 

R = ADDR (GROUP_2.C); 

Provides for use of the based variable 
SWITCH in referring to GROUP_2.C. 

Data Chaininq Precautions 

It is possible, by means of chaining, to 
link data which exi"sts in different storage 
classes. In this case, care must be exer­
cised to ensure that data in AUTOMATIC or 
CONTROLLED storage is not freed--by return­
ing from the procedure in which the data 
was allocated, in the case of AUTOMATIC 
data, or by the execution of a FREE state­
ment, in the case of CONTROLLED data-­
without adjusting the chain. Otherwise, 
the linkage may be lost. 

STATIC AUTOMATIC CONTROLLED CONTROLLED 
�~� �~� �~�(�P�)� 

r-----' r--'---, r-----' r-----' 
I I I I I I I I 
I A I I B I I C I I D I 
I I I I I I I I l _____ J l _____ J L _____ J L _____ J 

If the block ccntaining B is closed, the 
link between A and C is destroyed. 
Similarly, the freeing of C would destroy 
the link between Band D. The chain must, 
therefore, be adjusted before B or C is 
released. 
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APPENDIX 1: BUILT-IN FUNCTIONS 

ARITHMETIC GENERIC FUNCTIONS 

The generic functions listed in this 
section return a value of type coded arith­
metic. The arguments may, unless otherwise 
specified, be any expressions. If neces­
sary they will be converted to type coded 
arithmetic before the function is invoked 
according to the rules stated under "Type 
Conversion." in Chapter 3. Also certain 
conversions of arithmetic characteristics 
will be performed before the function is 
invoked, where this is explicitly defined 
to be the case for particular functions 
below. Where conversion to highest charac­
teristics is specified, these are deter­
mined by the rules for mixed charac­
teristics, as explained in Chapter 3, 
applied to the arguments. Where reference 
is made to an argument, it should be taken 
to mean the ·converted argument when an 
argument that is not coded arithmetic has 
been specified. The magnitude of a complex 
number is the positive square root of the 
sum of the squares of the real and imag­
inary parts where this value has the base 
and scale of- the complex number and the 
mode REAL. 

Name 
ABS 

MAX 

MIN 

150 

Arguments and Function Value 

Arguments: One is given. 
Function value = absolute value of 

argument, i.e., positive value of 
real argument, positive magnitude 
of complex. The mode is REAL. 
Base, scale, and precision are 
those of the argument, unless the 
argument is fixed complex, in 
which case the precision is 
(MINCN,p+1),q) for an argument of 
precision (p,q). 

Arguments: Two or more are given. 
Complex arguments are not permit­
ted. 

Function value = value of maximum 
argument, converted to highest 
characteristics of all arguments 
specified. If the arguments are 
FIXED of precisions (P1,q1). 
(P2,q2), ••• , (Pn,qn). the 
resulting precision is 
(MIN(N,MAX(p1-q1.···'Pn-qn)+ 
MAX(Q1,···,Qn»,MAX(q1, ••• ,qn» 

Arguments: Two or more are given. 
complex arguments are not permit­
ted. 

MOD 

SIGN 

FIXED 

FLOAT 

Function value = value of minimum 
argument" converted to highest 
characteristics of all arguments 
specified. If the arguments are 
FIXED of precisions (P1' q1.)" 
(P2~q2)W ••• W (Pn~qn), the 
resulting precision is 
(MIN(N,MAX(p1-q1.···'Pn-qn) 
+MAX(q1, ••• ,qn»,MAX(q1. ••••• qn». 

Argurrents: two are given, x and 
y. Base and scale of the argu­
ments are converted to the higher 
characteristics of the pair. 
Complex arguments are not permit­
ted. 

Function value = positive remain­
der after division of x by y to 
yield -an integer quotient. The 
mode is REAL; base and scale are 
those of the converted arguments. 
Precision for FLOAT is the higher 
of the precisions of the argu­
ments, and for FIXED is defined 
as follows: 

Let the precision of x be 
(p,q) and the precision of y 
be (r,s). The resulting 
prec1s1on is (MIN(N.r-s+ 
MAX(q,s»,MAX(q,s». 

Arguments: One is given. Complex 
argurr.ents are not permitted. 

Function value = integer 1 if argu­
ment >0; = 0 if argurrent = 0; 
-1 if argument <0. The result is 
fixed binary with default preci­
sion. 

Arguments: Three are given~ The 
second and third are optional 
decimal integer constants (the 
third rray also be signed) speci­
fying the number of digits and 
the scale factor of the result. 
If omitted, the second argument 
assumes a value specified by each 
implementation, the third assumes 
zero. 

Function value first arguroent 
converted to fixed-point scale 
with prec1s10n as specified but 
base and mode unchanged. 

Arguments: Two are given. The sec­
ond is an optional decimal inte­
ger constant specifying the pre­
cision cf the result. If oroit-



FLOOR 

CEIL 

TRUNC 

BINARY 

DECI~..AL 

tedl. a value specified by each 
impiementation will be assumed. 

Function value = first argument 
converted to FLOAT scale with 
precision as specified but base 
and mode unchanged. 

'A 
n Arguments; One is given. x. 

complex argument is not permit­
ted. 

Function value = largest integer 
not exceeding x. Base. scale. 
and mode are those of the con­
verted argument. Precision of 
result for x FIXED (p,q) is 
(MIN (N, MAX (p-q+l .. l» rIO) • 

Arguments: One is given. x. A 
complex argument is not permit­
ted. 

Function value = smallest integer 
not exceeded by x. Base, scale" 
and mode are those of the con­
verted argument. Precision of 
result for x FIXED (p,q) is 
(MIN(N,MAX(p-q+l.l»,O). 

Arguments: One is given., 
complex argument is not 
ted. 

x. A 
permit-

Function value FLOOR (x) if x ~ 
0, = CEIL (x) if x < O. Base, 
scale and mode are those of the 
converted argument. Precision of 
result for x FIXED (p,q) is 
(MIN(N,MAX(p-q+l.l»,O). 

Arguments: Three are given. The 
second and third are optional 
decimal integer constants (the 
third may also be signed) speci­
fying the binary precision of the 
result. If the scale is FIXED, 
and the second argument is given. 
the third must also be given; if 
the scale is FLOAT, the third is 
not required. If both the second 
and third arguments are omitted, 
the precision of the result is as 
defined for base conversion in 
Chapter 3. 

Function value first argument 
converted to binary base with 
scale and mode unchanged. 

Arguments: Three are given. The 
second and third are optional 
decimal integer constants (the 
third may also be signed) speci­
fying the decirral precision of 
the result. If the scale is 
FIXED. and the second argument is 
given, the third must also be 

given~ if the scale is FLOAT. the 
third is not required. If both 
the second and third arguments 
are omitted. the precision of the 
result is as defined for base 
conversion in Chapter 3. 

Function value = first argument 
converted to decimal base with 

PRECISION 
Arguments: 

secane 
Three are given. The 

and third are decimal 

ADD 

MULTIPLY 

DIVIDE 

integer constants (the third may 
also be signed) specifying the 
precision of the result. If the 
scale is FIXED.. all three are 
required~ if the scale is FLOAT .. 
the third is not required. 

Function value = first argument 
converted to specified precision. 
Base, scale~ and mode are 
unchanged. 

Arguments: Four are given. The 
third and fourth are decimal 
integer constants (the fourth may 
also be signed) specifying the 
precision cf the result. If the 
scale of the result is FIXED. all 
four are required; if the scale 
is FLOAT~ the fourth is not 
required. The third argument may 
not exceed N. 

Function value = the sum of the 
first and second arguments. Ease 
and scale of the result are the 
higher of those of the first two 
arguments. Precision is as spec­
ified. 

Arguments: Four ale given. The 
third and fourth are decimal 
integer constants (the fourth may 
also be signed) specifying the 
prec1s10n of the result. If the 
scale of the result is FIXED. all 
four are required; if the scale 
is FLOAT, the fourth is not 
required. The third argument may 
not exceed N. 

Function value = the product of the 
first and second arguments. Ease 
and scale of the result are the 
higher of thcse of the first two 
arguments. Precision is as spec­
ified. 

Arguments: Four are given. The 
third and fourth are decimal 
integer constants (the fourth may 
also be Signed) specifying the 
prec1s10n of the result. If the 
scale of the result is FIXED, all 
four are required; if the scale 
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COMPLEX 

REAL 

I MAG 

CONJG 

is FLOAT, the fourth is not 
required. The third argument may 
not exceed N. 

Function value 
dividing the 
the second. 
the result 
those of the 
Precision is 

the result of 
first argument by 

Base and scale of 
are the higher of 
first two arguments. 
as specified. 

Arguments: Two real arguments are 
glven. The first is the real 
part. the second is the imaginary 
part. 

Function value complex number 
formed from the two arguments. 
Base~ scale. and precision of 
result are the highest charac­
teristics of those of the argu­
ments. 

Arguments: One is given, complex 
value. 

Function value = real part of argu­
ment. Base* scale, and precision 
are unchanged. 

Arguments: One is given. complex 
value. 

Function value = imaginary part of 
argument.. Base. scale., and pre­
cision are unchanged .. 

Arguments: One is given. complex 
value. 

Function value conjugate of the 
argument. Base" scale, mode" and 
precision are unchanged. 

FLOAT ARITHMETIC GENERIC FUNCTIONS 

The following generic functions may have 
as arguments any expression. This expres­
sion will be converted to floating pOint 
before the function is invoked. The result 
will be of scale FLOAT with the precls10n 
and base of the converted argument. If the 
mode of the argument is COMPLEX. the mode 
of the result will be COMPLEX. The follow­
ing functions are defined only for REAL 
arguments: LOG2, LOG10, ATAND. TAND~ SIND, 
COSD, ERF, ERFC, and ATAN with two argu­
ments. 
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The following tatle specifies the mean­
ing of these functions for real arguments: 

Function Reference FUnction Value 

EXP (x) 
LOG (x) 
LOG1O (x) 

LOG2 (x) 
ATAND (x) 
ATAN (x) 

TAND (x) degree 
argument 

TAN (x) radian 
argUIrent 

SIND (x) degree 
argument 

SIN (x) radian 
argurrent 

COSD (x) degree 
argument 

COS (x) radian 
argument 

TANH (x) radian 
argument 

ERF (x) 

SQRT (x) 

ERFC (x) 
COSH (x) radian 

argument 
SINH (x) radian 

argument 
A'I'ANH (x) 

ex~ (x) 
In (x). Error if x::sO. 
10g10 (x). Error if 

x::SO. 
log2(x). Error if x::so. 
arctan (x) in degrees. 
arctan (x) in radians. 

ABS (arctan (x» <pi/2. 
tan (x) 

tan (x) 

sin (x) 

sin (x) 

cos (x) 

cos (x) 

tanh (x) 

Two divided by square 
root of ~~. IDulti­
~lied by the integral 
from 0 to x of EXP 
(-t2 ) with respect to 
t .. 

The positive square 
root of x. Error if 
x<o. 

1 - ERF (x) 
cosh (x) 

sinh (x) 

arctanh (x). Error if 
ABS (x) ~l •. 

A TAN (y,x) The arguments are converted to 
the highest characteristics 
of the pair. The value is: 

ATAND(y,x) 

arctan (y/x) 
pi/2 
error 
-pi/2 
pi+arctan(y/x) 
-pi+arctan(y/x) 

ifx>O 
if x=O. y>O 
if x=O. y=O 
if x=O. y<O 
if x<O. y~O 
if x<O. y<O 

ATAN(y.x) in degrees. i.e. 
(180/~i).ATAN(y.x9 

With complex mode many of these mathema­
tical functions are formally multiple­
valued. so the following table defines the 
principal values which are returned by the 
built-in functions. Here z = x+iy is the 
argument. and w = u+iv is the value. 



Function Reference Function Value 

EXP(z) 
LOG(z) 

ATAN(z) 

ATANH(z) 

SIN(z) 

COS(z) 

SQRT(z) 

COSH(z) 

SINH(z) 

exp(z) 
Log(z}. where -pi 

<v~pi. Error if z=O. 
(LOG«1+z}/(1-z»)/2. 

Error if z= +1 or -1. 
iATANH(iz). Error if 

z= +li Or -lie 
sin(z}=sin(x)cosh(y)+ 

icos(x)sinh(y) 
cos(z}=cos(x}coshCy)­

isin(x)sinhCy) 
z**(1/2). Either u>O. 

or u=O and v~O. 
coshez}=cosh(x}cos(y}+ 

isinh(x}sinCy} 
sinhCz}=sinh(x}cos(y}+ 

icosh(x}sin(y) 

STRING GENERIC FUNCTIONS 

The generic functions listed in this 
section may be used for ~anipulation of 
strings. The arguments specified as 
strings may be any expression. If the 
argument is arithmetic. it will be convert­
ed to bit string (if binary base) or 
character string (if decimal base) before 
the function is invoked. 

BIT 

CHAR 

SUBSTR 

Arguments and Function Value 

Arguments: Two are given. The sec­
ond is an optional decimal inte­
ger specifying the size of 
result. 

Function value first arg~~ent 
converted to type bit string. If 
the size is unspecified. the size 
of the result will be a function 
of the first argument charac­
teristics (see wType Conversion." 
in Chapter 3). 

Arguments: Two are given. The sec­
ond is an optional decimal inte­
ger specifying the length of 
result. 

Function value first argument 
converted to type character 
string. If the length is unspe­
cified, the length of the result 
will be a function of the first 
argument characteristics (see 
"Type Conversion. w in Chapter 3). 

Arguments: Three are given. The 
first is a string4 the second is 
any expression ha7ing the value i 
when converted to integer, the 
third is optionally any expres-

INDEX 

HIGH 

LOW 

REPEAT 

sion having the value j when 
converted to integer. 

~he function value is defined as 
follows: 
Let k be the length of the first 

argument. 
If i>k, the value is the null 

string. 
If i~k. the value ~~ that sub­

string teginning at the Mth 
character or bit of the first 
argument. and extending N char­
acters or bits. where M and N 
are defined by: 

M=max (i.,l) 
N=max (0, min ej+min 

(i~l)-l. k-M+l)}. if j is 
specified. 

N=k-M+1. if j is not speci­
fied. 

Arguments: 'Two are given. If both 
argurrents are bit strings. no 
conversion occurs. otherwise COn­
version to character string is 
perforrred. 

Function value = binary integer of 
default precision giving: 
a. The index of the first ele­

rrent of the first argument 
such that starting at this 
elerrent the second argurrent 
appears as a substring. 

b. Zero. if no such index satis­
fying (a) exists. or if eith­
er of the arguII1ents is of 
zero length. 

Arguments: One is given. a string. 
Function value = fixed binary inte­

ger of default precision giving 
current length of argument. 

Arguments: One is given" a decimal 
integer constant. 

Function value = character string 
of the length specified and com­
posed of the highest characters 
of the data character set. 

Arguments: One is given. a decimal 
integer constant. 

Function value = character string 
of the length specified and COm­
posed of the lowest characters of 
the data character set. 

Arguments: ~wo are given. The 
first is a string and the second 
is an optionally signed decimal 
integer constant n6 
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UNSPEC 

BOOL 

Function value = string argument 
concatenated with itself B times. 
giving a total of n+l terms in 
the concatenation. If n is zero 
or negative, the result- is the 
argument itself. 

Arguments: One is given, a scalar 
arithmetic, string, or pointer 
variable. 

Function value = bit string which 
is the internal coded representa­
tion of the argument. The length 
is an implementation-defined 
function of the argument charac­
teristics. 

Arguments: Three are given, bit 
string X, Y, and W. W is con­
verted if necessary. to a bit 
string of length 4, n 1 n 2 n 3 n 4 • 

This string defines which of the 
16 possible boolean functions is 
desired, in the manner implied 
below. 

Function value = bit string Z where 
if X and Yare of different 
lengths, the shorter is extended 
with zeros, and Z is of the 
longer length. The following 
table relates the jth bit of Z to 
the jth bits of X and Y. 

r------T------T------, 
I Xj I Yj I Zj I 
~------+------+------~ 
I 0 I 0 I n 1 

I 

~------+------+------~ 
I 0 I 1 I n 2 

I 

~------+------+------~ 
I 1 I 0 I n 3 

I 

~------+------+------~ 
I 1 I 1 I n 4 

I L ______ i ______ i ______ J 

GENERIC FUNCTIONS FOR MANIPULATION OF 
ARRAYS 

. A generic function for array manipula­
tlon must have as its argument an array 
expression that has as its value an array 
of scalars. Arrays of structures are not 
permitted. 

The following generic functions have 
array expression arguments and return sca­
lar values. In the following functions x 
is any array expression unless otherwise 
specified. 
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Function 
Reference 

SUM (x) 

PROD (x) 
ALL (x) 

ANY (x) 

POLY Ca,x) 

aCm) + 
n-m 
~ 
j=l 

Function Value 

A scalar value equal to the 
sum of all the elements of 
~. Precision. mode and 
base are those of argument 
elements. Each element of 
the argument is converted 
to arithmetic FLOAT before 
being summed with the pre­
vious total. The result 
is always in floating­
point scale.) 

As above but product. 
Each element of the argument 

is converted to a bit 
string. The result is a 
scalar bit string whose 
length is equal to the 
length of the greatest 
element (in terms of 
length) of x. The ith bit 
of the result is i-if the 
ith bits of all of the 
elements of x exist and 
are 1; otherwise" the i th 
bit of the result is zero. 

The result is the same as 
for ALL (x) except that the 
ith bit of the result is 1 
If the ith bit of any 
element exists and is 1; 
otherwise, the ith bit of 
the result is zero. 

a(rr:n) and x(p:q) are vec­
tors. 

Result is 

j-l 
(a(m+j) * 1T x(p+i» 

i=o 

If q-p<n-m-l. then x(p+i) 
x(q) for p+i>q. 

If ro=n, then the result is 
a (m). 

A scalar second operand x is 
interpreted as a vector 
with one element. x(l). 
The function result is 
then 

n-m 
~ a hr+j) *x**j 
j=o 

The characteristics of the 
result are the higher of 
those of the arguments 
(after conversion to 
arithmetic type) except 
for scale, which is always 
FLOAT. 



LBOUND (x, s) 

HBOUND (x,s) 
DIM (x"s) 

~ is a scalar expression 
which is converted to a 
binary integer n, of 
default precision. The 
function value is an inte­
ger of default precision 
giving the current lower 
bound of the nth dimension 
of x. 

As abOve but higher bound. 
~ is as above. The function 

value is a binary integer 
n of default precision 
giving the current extent 
of the nth dimension of ~. 

NOTE: The functions LBOUND" 
HBOUND, and DIM are not 
defined if the argument ~ 
is unallocated, if it has 
less than n dimensions, or 
if n$O. -

ARRAY AND STRUCTURE BUILT-IN FUNCTIONS 

All of the built-in functions listed 
under "Arithmetic Generic Functions" and 
"String Generic Functions" in this appendix 
may have array or structure expressions as 
arguments, except where decimal integer 
constants are required. They yield an 
array or structure of the same dimension 
bounds or structuring as the argwTlent-~the 

function being performed on each element. 
The rules are the same as those for the 
scalar functions. 

CONDITION BUILT-IN FUNCTIONS 

The following built-in functions (with 
no arguments) are available to allow inves­
tigation of interrupts arising from enabled 
ON conditions .. 

Function 
Reference 

ONFILE 

ONLOC 

Function Value 

A character string of varying 
length with an implementa­
tion-defined maximum, being 
the name of the file for 
which the last input/output 
operation was performed. If 
there is no such file. the 
value returned is the null 
string. 

A character string of varying 
length with an implementation 
defined maximum length, being 
the entry point name of the 
immediate dynamically encom~ 

ONSOURCE 

ONCHAR 

ONKEY 

ONCODE 

DATAFIELD 

passing procedure in which 
the last interrupt arose. 

A character string of varying 
length" wi th an implementa­
tion defined maximum length. 
being the contents of the 
field being processed when 
the last conversion interrupt 
occurred. 

A character string of length 1. 
being the character which 
caused the last conversion 
interrupt. 

A character string of varying 
length, with an implementa­
tion defined maximum length. 
being the value of the key 
for the record whose trans­
mission caused the last 
interrupt. 

A binary integer of default 
precision whose value speci­
fies the last interrupt. The 
categories and code for each 
are im~lementation-defined. 

A character string of varying 
length" with an implementa­
tion defined maximum length. 
being the contents of the 
data field which gave rise to 
the last NAME condition 
interrupt. 

LIST PROCESSING BUIL~-IN FUNCTIONS 

The following functions are used in 
'connection with list processing to provide 
suitable values of type pointer. 

Function 
Reference 

ADDR (x) 

Function Value 

The function returns a value 
of type pointer. which 
serves to identify the 
data variable ~. The 
variable ~ may be a sca­
lar, an array. a struc­
ture~ an element of an 
array, or a component of a 
structure. If x is a for­
mal ~arameter~- the value 
is determined from the 
corres~onding argument. 
If x is a nonbased con­
trolled variable. the 
value is determined from 
the most recent generation 
(see "The ALLOCATE 
Statement" in Chapter 8); 
if x is unallocated. the 
value is NULL. If x is a 
l:ased variable, the value 
is determined from the 
~ointer variable declared 
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NULL 

with it; if the pointer 
variable does not contain 
a value, the ADDR function 
value is not predictable. 

This function defines a null 
pointer value; hence, it 
does not identify any gen­
eration of data. Its 
value is implementation 
defined. 

OTHER BUILT-IN FUNCTIONS 

Function 
Reference Function Value 

DATE Character string of length six 
of the form YYMMDD, where YY 
is year, MM is month. DD is 
day. 

TIME Character string of length nine 
of the form HHMMSSTTT, where 
HH is hours, MM is minutes, 
SS is seconds, TTT is mil­
liseconds. 

ALLOCATION (x) 
~ is a nonbased CONTROLLED 

major structure or unsub­
scripted array or scalar 
variable not in a structure. 
The function value is 'liB if 
storage has been allocated 
for x and 'O'B if not. 

LINENO (filename) -
The value of this function is a 

binary fixed-point integer of 
default precision. It speci­
fies the current line number 
of the specified PRINT file. 

COUNT (filename) 
The value of this function is a 

binary fixed-point integer of 
default precision. It 
returns a value that is the 
number of scalar data items 
transmitted during the last 
GET or PUT operation on the 
specified file. 

ROUND (expression" 
decimal-integer-constant) 
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The expression may be a scalar~ 
array, or structure. The 
decimal integer constant 
(call it B) may be signed. 
If n is positive, the value 
returned by the function is 

the expression value rounded 
on the Bth digit to the right 
of the decimal point. If n 
is negative~ the value of the 
function is an integer 
resulting from rounding the 
expression value on the Bth 
digit to the ieft of the 
decimal point. (Binary 
digits if binary base. deci­
mal if decimal base.> If the 
expression is of string type, 
the function value is the 
string value unmodified. 
Floating point rounding is a 
bias removal rather than sys­
tematic rounding; the decimal 
point is assumed at the left. 
Base, scale, mode and preci­
sion of the value are those 
of argument. If the scale is 
FIXED with preclsl0n (p,q), 
the result is FIXED with pre­
cision (MIN (p+l, N) "qL, (Note 
that the rounding of a nega­
tive fixed-point quantity 
results in the rounding of 
the magnitude of that quanti­
ty. ) 

STRING (structure-name) 
The argument must be a packed 

structure composed either of 
all bit strings and numeric 
fields of binary base, or 
character strings and numeric 
field of decimal base. The 
function value is a string, 
being the concatenation of 
all the structure elements. 

EVENT (scalar-event-name) 
This function will return the 

value 'O'B OR 'lIB. depending 
on the current status of the 
referenced event name (see 
nAsynchronous Operations and 
Tasks~n in Chapter 6 and nThe 
WAIT Statement," in Chapter 
8) .. 

PRIORITY (scalar-task-name) 
This function will return the 

priority of the named task 
relative to the priority of 
the task in which the func­
tion is evaluated (see 
"Asynchronous Operations and 
Tasks," in Chapter 6 and nThe 
WAIT Statement," in Chapter 
8). 



DIGIT POINT AND SUBFIELD DELIMITING 
CHARACTERS 

9 Specifies that the associated field 
position will contain any decimal 
digit .. 

1 specifies that the associated field 
position contains a binary digit. 
This character may not appear in a 
picture with either 2 or 3. 

2 Specifies that the associated field 
position contains a binary digit. 
being part of a binary value in 2's 
complement notation. This character 
may not appear in a picture with 
either 1, 3, or s. 

3 Specifies that the associated field 
position contains a binary digit, 
being part of a binary value in l's 
complement notation. This character 
may not appear in a picture with 
either 1. 2, or S. 

V Specifies that a decimal or binary pOint 
should be assumed to appear at this 
point in the associated field. It 
does not specify a character in the 
field. 

K Specifies that the exponent subfield 
should be assumed to follow the point 
in the field associated with the K. 
It does not specify a character in the 
field. 

E Specifies that the associated field 
position W~ll contain the letter E. 
indicating the start of the exponent 
subfield. 

ZERO SUPPRESSION CHARACTERS 

A leading zero in a numeric subfield is 
a zero to the left of the actual occurrence 
of the digits 1 to 9 in the subfield. The 
leftmost of these latter digits and all 
digits in the subfield following it, are 
significant digits (including any zeros). 
Picture characters are provided for zero 
suppression, leading zero suppression., and 
the replacement of these zeros by blanks or 
asterisks. 

Z Specifies a conditional digit position. 
If the associated field position 
involves a leading zero it will be 
represented in the field by a blank, 
otherwise the digit will appear. The 
character may not appear to the right 
of 9 T I R or a drifting string in a 
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subfield. It may not appear with * in 
a subfield. 

* Specifies a conditional digit position. 
If the associated field position 
involves a leading zero it will be 
represented in the field by *. other­
wise ~ne digits will appear. The 
character may net appear to the right 
of 9 T I R or drifting string in a 
subfield. It may not appear with Z in 
a subfield. 

Y Specifies a conditional digit position. 
If the associated field position 
involves a zero {leading or otherwise> 
it will be represented in the field by 
a blank, if it involves a digit other 
than zero that digit will appear. 

DRIFTING EDITING SYMEOLS 

The following picture characters may be 
static or drifting: 

I ~ ! sign characters 

$ currency symbol 

The static use of these characters spe­
cifies that there is a field position where 
a sign. a currency symbol, or a blank 
always appears. The drifting use specifies 
that leading zeros may be suppressed, and 
the suppressed positions may contain 
blanks. In this case, the rightmost sup­
pressed position associated with the pic­
ture character will contain a sign, a 
blank. or a dollar sign. 

A drifting character is 
multiple use of that character 
subfield. Thus, if a subfield 
dollar sign. it is interpreted 
if it contains more than one, 
The drifting character must be 
each position through which it 

specified by 
in a picture 
contains one 
as static; 

as drifting. 
specified in 
may drift. 

Drifting characters must appear in 
strings. A string is a sequence of the 
same drifting character, optionally con­
taining interspersed editing characters 
comma (,), point (. > " slash (/), or V or B. 
Picture characters slash. comma, point, and 
B following the last drifting symbol of the 
string are considered part of the string. 
However" a following V terrrinates the 
string and is net part of it. A subfield 
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may only contain one drifting string. The 
picture characters * and Z may not appear 
to the right of a drifting string in a 
subfield. 

The field position associated with the 
character slash, comma, point, and B 
appearing in a drifting string will contain 
one of the following: 

1. Slash, comma, point, or blank if a 
significant digit has appeared to the 
left. 

2. The drifting symbol, jf the next posi­
tion to the right contains the left­
most significant digit of the sub­
field. 

3. Blank, if the leftmost significant 
digit of the subfield is more than one 
position to the right. 

If a drifting string contains the drift­
ing character n times, then the string is 
associated with n 1 conditional digit 
positions. The field position associated 
with the leftmost drifting character may 
only contain the drifting character or 
blank, never a digit. If a drifting string 
is specified for a subfield, the other 
potentially drifting characters may only 
appear once to the left of the string in 
the subfield, i.e., the other characters 
represent a static sign or dollar sign. 

If a drifting string contains a v, then 
all digit positions of the subfield follow­
ing the V must also be part of the drifting 
string. 

If one of the characters Z or * follows 
the V in a subfield, then all digit posi­
tions in the subfield following the V must 
be Z or asterisk <*>. 

In the case where all digit positions 
after the V contain suppression characters, 
suppression will only occur where all the 
fraction digits are zero. The resulting 
field will then be all blanks or asterisks. 
If there are any significant fraction 
digits they all will appear unsuppressed. 

DRIFTING CHARACTERS 

$ If this character appears more than once 
in a subfield it is a drifting charac­
ter, otherwise it is a static charac­
ter. The static character specifies 
that the character $ be placed in the 
associated field position. The static 
character must appear either to the 
left of all digit positions in a 
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subfield or to the right of all digit 
positions in a subfield. See details 
above for the drifting use of the 
character~ 

S Specifies the sign character + if the 
field value is ~o, otherwise The 
character may be drifting or static. 
The rules are identical to those for 
the dollar sign. 

+ Specifies the sign character + if the 
field value is ~ to 0, otherwise 
blank. The character may be drifting 
or static. The rules are identical to 
those fur the dollar sign. 

Specifies the sign character - if field 
value is <0, otherwise blank. The 
character may be drifting or static. 
The rules are identical to those for 
the dollar sign. 

EDITING CHARACTER 

B Specifies that a blank appear in the 
associated field position. 

CONDITIONAL EDITING CHARACTERS 

If the subfields in which the comma 
appears involve no zero suppression, 
that character specifies that a comma 
will appear in the associated field 
position. If zero suppression is 
involved the comma will appear only if 
there is an unsuppressed digit to the 
left of the comma position in the 
subfield. If there is no such unsup­
pressed digit, the associated field 
position will contain a character that 
depends on the first digit 
<conditional or otherwise) picture 
character preceding the comma. 

If the preceding character is an 
asterisk the field position will con­
tain an asterisk. 

If the preceding character is a drift­
ing sign or dollar sign the action 
taken will be identical to that which 
would have occurred if the picture 
specification had contained the drift­
ing character in place of the comma. 

If the preceding picture character is 
anything other than the above, the 
field position associated with the 
comma will contain a blank. 

/ Exactly as comma, but a slash will 
appear when indicated. 

Exactly as corema, but a pOint will 
appear when indicated. 



SIGN CHARACTERS 

Digit characters in numeric fields may 
contain an overpunched sign. The following 
picture characters are used to specify 
overpunching: 

T Specifies that the associated field 
position will contain a digit over­
punched with the sign of the contain­
ing subfield. 

I Specifies that the associated field 
position will contain a digit over­
punched with + if the containing 
subfield is ~ O~ otherwise it will 
contain the digit with no overpunch­
ing. 

R Specifies that the associated field 
position will contain a digit over­
punched with - if the containing sub­
field is < 0; otherwise it will con­
tain the digit with no overpunching. 

The above characters may not be used in 
conjunction with any other sign characters 
in the same subfield. 

The two character picture items CR and 
DB may be used to reflect the sign of REAL 
numeric fields. 

CR Specifies that the associated field 
positions will contain the letters CR 
if the containing field value is <0. 
Otherwise the positions will contain 
two blanks. The characters CR may 
appear only to the right of all digit 
positions of a field. 

DB As CR, except that a DB appears. 

SCALING FACTOR SPECIFICATION 

F Specifies that the optionally signed 
decimal integer enclosed in parenthe­
ses following the picture character F 
in the picture string is the scaling 
factor (see "The PICTURE Attribute," 
in Chapter 4). 

STERLTNG PICTURES 

The following additional characters are 
provided for use in sterling pictures. 

8 Specifies the position of a shilling 
digit. in BSI single-character rep­
resentation .. 

7 Specifies the position of a pence digit 
in BSI single-character represen­
tation. 

6 Specifies the position of a pence digit 
in IBM single-character representa­
tion. 

P Specifies that the associated field 
position contains the pence character 
D. 

G Specifies the start of a sterling pic­
ture. It does not specify a character 
in the numeric field. 

H Specifies that the associated field 
pOSition contains the shilling charac­
ter S. 

M Specifies the start of a subfield. It 
does not specify a character in the 
numeric field. 

PICTURES FOR CHARACTER STRINGS 

A form of picture may be given for 
character strings. The following are used 
to indicate the form: 

A The associated field position may con­
tain any alphabetic character or 
blank. 

X The associated field position may con­
tain any character. 

9 The associated field pOSition may con­
tain any decirral digit or blank. 

At least one X or A must appear in the 
picture. 
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APPENDIX 3: ON-CONDITIONS 

The ON-conditions are those conditions 
that may be specified in the ON statement. 
These conditions are also specified in 
SIGNAL and REVERT statements. 

For each condition name, the description 
in this appendix includes the circumstances 
under which the condition occurs, the 
standard system action that would be taken 
in the absence of programmer-specified 
action, and, where applicable, the result. 
("Standard system action" does not refer to 
any operating system but to standard action 
prescribed for the language.) 

For the conditions OVERFLOW, UNDERFLOW, 
ZERODIVIDE, CONVERSION, or FIXEDOVERFLOW, 
an interrupt action will always take place 
on occurrence of the condition unless the 
occurrence is in a calculation lying within 
the scope of a prefix specifying NOOVER­
FLOW, NOUNDERFLOW, NOZERODIVIDE, NOCONVER­
SION, or NOFIXEDOVERFLOW. For the condi­
tions ~~~~, SUBSCRIPTRANGE, or CHECK 
(identifier list), an interrupt will not 
take place on occurrence of the condition 
unless the occurrence is in a calculation 
lying within the scope of a prefix speci­
fying the condition. (See "Prefixes," in 
Chapter 1). 

For any other condition. whose name may 
not be used in a prefix, an interrupt 
always will result from the occurrence of 
the condition. 

CLASSIFICATION OF CONDITIONS 

The ON-conditions are classified as fol­
lows: computational conditions, 
input/output conditions, program-checkout 
conditions, list processing conditions, 
programmer-named conditions, and system­
action conditions. 

The computational conditions are 
associated with data handling, expression 
evaluation, and computation. 

The input/output conditions are asso­
ciated with data transmission. 

The program-checkout conditions facili­
tate debugging of programs. 

The list processing conditions are asso­
ciated with area usage. 
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The programmer-named conditions permit 
the programmer to use conditions of his own 
naming. These conditions are raised only 
by a SIGNAL staterrent. 

The system-action conditions provide 
facilities to the programmer to extend the 
standard system action taken after the 
occurrence of a condition or at the comple­
tion of a progra~. 

COMPUTATIONAL CONDITIONS 

CONVERSION: This condition is raised 
whenever an illegal conversion is attempted 
on character string data, either internally 
or during input or output. The condition 
will be raised for such errors as charac­
ters other than 0 or 1 in conversion to bit 
string, characters not permitted in conver­
sion to numeric field, or illegal charac­
ters in conversion to arithmetic. The 
conversion is carried out character by 
character, and the condition is raised for 
each illegal conversion. This condition 
may also be raised when the length of an 
arithmetic subfield is limited by an 
implementation restriction. 

Result: Undefined. 

Standard System Action: Comwent and raise 
the ERROR condition. 

FIXEDOVERFLOW: This condition occurs dur­
ing fixed-point arithmetic operations if 
the results of these operations exceed N, 
the maximum field width as defined by the 
implementation. See SIZE for a related 
condition that occurs on assignment. 

Result: Truncation on the left to size N. 

Standard System Action: Comment and con­
tinue. 

OVERFLOW: This condition occurs when the 
exponent of a floating-point number exceeds 
the permitted maximum, as defined by the 
implementation. 

In some implementations, the condition 
may be detected by hardware interrUpt, in 
others by special coding. 

Result: Undefined. 

Standard System Action: Comroent and raise 
the ERROR condition. 



SIZE: This condition is raised by conver­
sions between data types. or between dif­
fering bases, scales, or precisions. The 
condition arises when a value is assigned 
to a data item or during input/output, with 
a loss of high-order bits or digits. 

The SIZE condition should be distingu-
ished from FIXEDOVERFLOW that 
arithmetic calculations. A value too large 
for the field to which it is assigned will 
raise a SIZE condition on assignment, 
regardless of whether there was a FIXEDOV­
ERFLOW in the calculation of the value. 
FIXEDOVERFLOW depends upon the size of 
fixed-point numbers allowed in the implem­
entation. SIZE depends upon the declared 
size of the item of data receiving a value. 

Result: The result is undefined. 

Standard System Action: comment and raise 
the ERROR condition. 

UNDERFLOW: This condition occurs when the 
exponent of a floating-point number is 
smaller than the permitted minimum, as 
defined by the implementation. 

The condition does not occur when equal 
numbers are subtracted (often call signifi­
cance error). 

In some implementations, the condition 
may be detected by hardware interrupt, in 
others by special coding. 

I Result: Zero .• 

Standard System Action: Comment and con­
tinue execution. 

ZERODIVIDE: This condition occurs on an 
attempt to divide by zero. The condition 
does not distinguish between fixed-point 
and floating-point division; either can 
cause it. 

In some implementations, the condition 
may be detected by hardware interrupt, in 
others by special coding. 

Result: Undefined. 

Standard System Action: Comment and raise 
the ERROR condition. 

INPUT/OUTPUT CONDITIONS 

The following conditions are always ena­
bled and cannot appear in prefix lists. 
The condition established refers to the 
file value, and not necessarily to all 
files having a common identifier (e.g., 
file pa.rameters)~ It is not possible to 

override a condition by a new setting in 
the same block, using a different identifi­
er to refer to it. 

ENDFILE (filename): 
raised during any 
and is caused by an 
file delimiter= It 
no more data on the 

This condition may be 
GET or READ operation, 

attempt to read past a 
indicates that there is 
file. 

The end-of-file status rerrains until the 
file is closed. Subseauent GET or READ 
statements will immediately raise the con­
dition. On return from the on-unit, proc­
essing will continue at the next statement. 

Standard System Action: Comment and raise 
the ERROR condition. 

ENDPAGE (filename): This condition is 
raised by a PUT statement when an, attempt 
is made to start a new line beyond the 
limit specified for the current page by the 
PAGESIZE option in an OPEN statement. The 
current line becomes one rrore than the 
expression specified with the PAGESIZE 
option. The condition can be raised by 
data transmission (with associated format 
items--if edit-directed transmission), the 
LINE option, or the SKIP option. It is 
raised only once ~er page. 

If raised by data transmission, then on 
return from the on-unit, the data is writ­
ten on the current line, which may have 
been changed by the cn-unit. If raised by 
LINE or SKIP, on return, the action speci­
fied by LINE or SKIP is ignored. 

Standard System Action: Start a new page. 

TRANSMIT (filename): This condition may be 
raised during any input/output operation, 
and is caused by a permanent transmission 
error on the specified file. In STREAM 
input, it is raised after assignment to 
each data item or record which ispoten­
tially of incorrect value because of the 
transmission error. On return from the 
on-unit, processing will continue as if no 
error has occurred. 

Standard ~em Action: Corrment and raise 
the ERROR condition. 

UNDEFINEDFILE (filename): This condition 
is raised on any OPEN statement if the 
na.med file cannot be opened. An attempt 
will have been made to open all other files 
referred to in the same OPEN statement. On 
return from the on-unit, processing will 
continue with the next statement. If this 
condition is raised for more than one file 
in the same OPEN statement, on-units will 
be executed according to the left-to-right 
order of appearance of the filenames in 
that OPEN statement. 
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standard system Action: comment and raise 
the ERROR condition. 

NAME (filename): This condition may be 
raised on data-directed GET statements. It 
is caused by an unrecognizable identifier 
in the input or by an identifier not in the 
associated dat~ list. The condition is 
raised at the time the error occurs. On 
return from the on-unit, the execution of 
the GET statement is resumed with the next 
data field in the stream. 

By using the DATAFIELD built-in function 
in the ON unit, the programmer may access 
the data field which contained the incor­
rect name. 

standard System Action: Ignore the field 
and comment. 

KEY (filename): This condition may be 
raised by any keyed record operation. It 
is raised in the following cases: 

1. A READ for which the key is not found 

2. A WRITE or LOCATE for which the kpv 
---.1 

already exists 

3. A REWRITE for which the key is not 
found 

4. A DELETE for which the key is not 
found 

On return from the on-unit, no further 
action is attempted, and control passes to 
the next statement. 

Standard ~stem Action: Comment and raise 
the ERROR condition. 

RECORD (filename): This condition may be 
raised by any READ or REWRITE operation. 
It is raised when the record contains more 
or less data than the specified variable 
(i.e., the size of the variable differs 
from the actual record size). 

The ONCODE built-in function returns an 
indication of whether the record variable 
was less than or greater than the record in 
size. 

Before the on-unit is invoked, the fol­
lowing action takes place: 

1. If the 
record, 
1S lost. 

variable cannot contain the 
the excess data of the record 

2. If the variable is greater than the 
record in size, the excess data in the 
variable is not transmitted on output 
and is unaltered on input. 
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Standard System Action: Comment and raise 
the ERROR condition. 

PROGRAM CHECKOUT CCNDITIONS 

SUBSCRIPTRANGE: This condition occurs when 
a subscript is evaluated and found to lie 
outside its specified bounds. 

The condition does 
between values that are 
values that are too small. 

not distinguish 
too large and 

Note that if mere than one subscript is 
associated with an identifier, e.g., 
A(I,J,K), the occurrence of a SUBSCRIPT­
RANGE condition is signalled after each 
subscript has been checked. 

Result: Undefined. 

Standard s~tem Acticn: COIl'Irent and raise 
the ERROR condition. 

CHECK (identifier-list): A statement prefix 
specifying this condition rray only be 
applied to PROCEDURE or BEGIN statements. 

In the identifier list, each identifier 
is one of the following: 

a statement label constant 
an unsubscriFted variable name rep­

resenting a scalar, array, or 
structure 

an entry label 

~ote: The identifier list !ray not contain 
based variables, forrral parameters, or data 
having the DEFINED attribute. 

Each item in the list is, in effect, 
enabled independently. It follows, there­
fore, that each item in the list can also 
be disabled independently. In other words, 
a REVERT statement can be used to change 
the ON action for one or more items in the 
identifier list. 

If a structure identifier or an array of 
structures identifier appears in the iden­
tifier list of a CHECK prefix, such a 
prefix is equivalent to a CHECK prefix 
whose list contains, in the order in which 
they were declared, the base elements of 
that structure or array of structures. For 
cxarrfle, if r is defined Ly 

DECLARE 1P,2Q,2R,2S; 
then 

CHECK (P) 
is equivalent to 

CHECK (Q,R,S) 



Statement Label Constant: For a statement­
label constant, the condition is raised 
prior to the execution of the statement to 
which the label is prefixed. If the label 
is prefixed to a non-executable statement, 
no condition will be raised. 

variables: For identifiers representing 
variables, the condition is raised whenever 
the value of the variable, or any 
generation of any part of the variable, may 
have been changed by any statement within 
the scope of the prefix. 

The condition will be raised by the 
explicit reference to an identifier ID in 
the circumstances listed below, where ID 
is: 

an identifier in the list 
an identifier representing a structure 

or element contained by, or con­
taining, an identifier in the list 

The reference to ID may be subscripted 
or qualified. 

The condition will be raised for ID if: 

1. ID appears on the left hand side of an 
assignment statement. (This applies 
to assignment BY NAME even if the 
identifier mentioned does not appear 
in the final expansion of the state­
ment.) 

2. ID is set as a result of a pseudo­
array, pseudo-structure, or pseudo­
variable appearing on the left hand 
side of an assignment. 

3. ID appears as the control variable of 
a DO statement (or ID is set as a 
result of a pseudo-variable appearing 
as the control variable of a DO loop). 

q. ID appears in the data list of a GET 
statement. 

5. ID is altered by data-directed input. 

6. ID appears as the second arguwent of a 
DISPLAY statement. 

7. ID appears as a STRING option of a PUT 
statement. 

8e ID is passed as an argument to a 
programmer-defined procedure, no dummy 
is created, and the procedure 
terminates with a RETURN. 

9. ID appears in the SET option of an 
ALLOCATE, READ, or LOCATE statement. 

However, the condition is NOT raised 
under any of the following circumstances: 

1. If the value 
upon ID or uFon 
value in any 
above. 

of a variable defined 
part of ~u changes 

of the ~ays described 

2. If the value of a variable upon which 
ID is defined changes value. 

3. If a pararreter which represents ID 
changes value. 

4. If ID appears in a GO TO or RETURN 
statement or any staterrent which 
involves the execution of a GO TO or 
RETURN staterrent. 

Each condition is raised after the 
statement ~hich caused it to be raised has 
been executed. (Note that an IF statewent 
is considered terrrinated just prior to the 
execution of the THEN or ELSE clause, and 
an ON statement just prior to the ON-unit 
specification.) If the staterrent has a 
task option, the condition is raised when 
the attaching task regains control. If the 
statement is a DO statement, the condition 
is raised each tirre control proceeds 
sequentially to the statement following the 
DO statement. If the DO specifies itera­
tion, the condition is raised once for 
every iteration. 

No statement other than a DO stateme~~ 
can cause a condition to be raised wore 
than once for the sawe identifier. If a 
statement causes a CHECK condition to be 
raised for several identifiers, then the 
conditions will be raised in the left-to­
right order of aFpearanoe of the 
identifiers in the statement. 

Entry Labels: For an entry label, the 
condition is raised prior to each invoca­
tion of the entry label. The condition is 
raised only if the entry label is invoked 
by the name given in the ON list. 

Result: Continue. 
cuted normally. 

The staterrent is exe-

Standard S~!~m A~!i2~~ If the identifier 
is a statewent label or an entry narre, the 
identifier will be printed on a debugging 
file. Label variables, TASK, and EVENT 
names are treated in the sawe rranner. 

If the identifier represents data other 
than that mentioned above, the identifier 
and its new value will be printed en a 
debugging file in the forrrat of data­
directed output. 
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LIST PROCESSING CONDITIONS 

The following condition 
enabled and may not appear in a 
prefix. 

is always 
condition 

AREA: This condition is raised when an 
attempt is made to allocate storage within 
an area defined by an area variable, and 
sufficient storage does not remain within 
the area. 

Standar~stem Action: The ERROR condi­
tion is raised. 

PROGRAMMER-NAMED CONDITIONS 

CONDITION (identifier): This condition is 
always enabled and may not appear in a 
condition prefix. The identifier is speci­
fied by the programmer, and is EXTERNAL. 
The condition is raised by the execution of 
a SIGNAL statement having the same iden­
tifier. 

Standar~tem Action: Comment and con­
tinue. 
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SYSTEM ACTION CONDITIONS 

The following ccnditions are always ena­
bled and may net appear in a condition 
prefix. 

FINISH: This condition is raised immedi­
ately before the reain procedure terminates 
by executing a STOP, RETURN, END, or EXIT 
statement. If an ON-unit for this condi­
tion is specified, it is executed as part 
of the task in which the interrupt takes 
place. Upon normal completion of the ON­
unit, the system terrrinates the ITajor task. 

Standard System __ Acti2n~ Terminate 
major task. 

the 

ERROR: This condition is raised when a 
major task is forced to terwinate because 
of some error situation. If an ON-unit is 
specified for this condition, then upon 
normal completien of this unit, the system 
raises the FINISH condition. 

Standard System Action: Raise the FINISH 
condition. 



Abbreviations are provided for certain 
keywords. The abbreviations themselves are 

will be recognized as 
synonomous in every respect with the full 
keywords. The abbreviated keywords are 
shown to the right of the full keywords in 
the following list. 

ABNORMAL ABNL 
AUTOMATIC AUTO 
BINARY BIN 
CHARACTER CHAR 
COMPLEX CPLX 
CONTROLLED CTL 
CONVERSION CONV 
DECI!v1AL DEC 
DECLARE DCL 
DEFINED DEF 
ENVIRONMENT ENV 
EXTERNAL EXT 
FIXEDOVERFLOW FOFL 
INITIAL INIT 
INTERNAL INT 
IRREDUCIBLE IRRED 
OVERFLOW OFL 
PICTURE PIC 
POINTER PTR 
POSITION POS 
PRECISION PREC 
PROCEDURE PROC 
REDUCIBLE RED 
SUBSCRIPTRANGE SUBRG 
UNDERFLOW UFL 
UNDEFINEDFILE UNDF 
VARYING VAR 
ZERODIVIDE ZDIV 

APPENDIX 4: PERMISSIBLE KEYWORD AEBREVIATIONS 
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APPENDIX 5: THE 48-CHARACTER SET 

The characters that make up the 
48-character set are the same as those that 
make up the 60-character set except for 
certain restrictions. 

The following 
included: 

Percent 

Colon 

Not 

Or 

And 

Greater Than 

Less Than 

Break character 

Semicolon 

Number sign 

characters are 

, 

& 

> 

< 

# 

Commercial At sign 

Question mark ? 

The following three characters are 
replaced as indicated: 

60-Character Set 48-Character Set ----------------
, . 

% II 

The two periods which replace the colon 
must be immediately preceded by a blank if 
the preceding character is a period. The 
two slashes that replace the percent symbol 
must be immediately preceded by a blank if 
the preceding character is an asterisk, or 
immediately followed by a blank if the 
following character is an asterisk. The 
sequence "comma period" represents a semi­
colon except when it occurs in a comment or 
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character string" or when it is immediately 
followed by a digit. 

The following character cowbinations, as 
us~d in the 60-character set, are replaced 
in the 48-character set by alphabetic equi­
valents as indicated: 

60-Character Set 48-Character Set 

> GT 

,> NG 

>= GE 

1= NE 

<= LE 

< LT 

,< ""T 
1~.1.J 

, NOT 

OR 

& AND 

II CAT 

-> PT 

The above words are "reserved" in the 
48-character set; that is, they must not be 
used as prograrrmer-sfecified identifiers. 

In each case, one or more blanks must 
immediately precede the alphabetic operator 
if the preceding character would otherwise 
be alphameric, and one or more blanks must 
immediately follow if the following charac­
ter would otherwise be alphameric. Thus. 
to indicate the corr.parison of the variables 
A6 and BQ2Y for inequality, one would write 
A6 NE EQ2Y, but not A6NEBQ2Y, A6 NEBQ2Y, or 
A6NE BQ2Y. As the equal symbol is usable, 
however, the comparison of these two varia­
bles for equality may be written A6=BQ2Y. 

The break character, commercial at-sign, 
and nurrber sign are not used and conse­
quently may not be errployed in identifiers. 



APPENDIX 6: ANNOTATED EXAMPLES 

1 UPDATE: PROCEDURE; 
2 DECLARE CHANGE FILE SEQUENTIAL 

UNBUFFERED RECORD, 
3 MASTER FILE INPUT BUFFERED 

5 
6 

7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

Ll: 
L2: 
L3 : 

/* 

KEYED (10), 

KEYED (10), 
·1 CHANGE_REC , 

2 CHANGE_KEY CHARACTER 
(lOi, 

2 CHANGE INFO CHARACTER 
(50) , -

MASTER KEY CHARACTER (10), 
MASTER-INFO CHARACTER (50) 

CONTROLLED (IN IDENT), 
REC TEMP CHARACTER (50), 
STATUS BIT(l) INITIAL('O'B); 

ON ENDFILE (CHANGE) BEGIN; 
IF STATUS = 'l'B 

THEN GO TO FINISH; 
STATUS = 'l'B; 
CHANGE KEY = HIGH (10); 
END; 

ON ENDFILE (MASTER) BEGIN; 
IF STATUS = 'l'B 

THEN GO TO FINISH; 

OPEN FILE (CHANGE) INPUT; 

STATUS = 11'B; 
MASTER_KEY = HIGH (10); 
END; 

READ FILE (CHANGE) INTO (CHANGE REC); 
READ FILE (MASTER) SET (IN_IDENT) KEYTO (MASTER_KEY); 

IF CHANGE KEY = MASTER KEY 
THEN DO; 

MASTER INFO = CHANGE INFO; 
WRITE FILE (NEW MASTER) FROM 

(MASTER_INFO) KEYFROM (MAS~ER_KEY); 
GO TO Ll; 
END; 

IF MASTER KEY<CHANGE KEY 
THEN DO; -

WRITE FILE (NEW_MASTER) FROM 
(MASTER_INFO) KEYFROM (MAS~ER_KEY); 

GO TO L2; 
END; 

MASTER KEY >CHANGE KEY*/ 
REC TEMP = CHANGE INFO; 
WRITE FILE (NEW MASTER) FROM 

(REC TEMP) KEYFROM (CHANGE KEY); 
41 READ FILE (CHANGE) INTO (CHANGE_REC); 
42 GO TO L3; 
43 FINISH: CLOSE FILE (CHANGE), FILE (MASTER), FILE (NEW_MAS~ER); 
44 STOP; 
45 END UPDATE; 

Exa~ple 1. An Update Procedure (line numbers are for reference only, 
and are not a part of the program). 
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Example 1 is a simple update procedure 
to create a new master file from an exist­
ing master file, making changes to existing 
records and adding new records to the file .• 

In line 2, the identifier CHANGE is 
declared to be a filename associated with a 
sequentially organized data set. All of 
the attributes, except for the function 
attribute, are declared explicitly in the 
DECLARE statement. 

In line 3, MASTER is declared to have 
the INPUT, BUFFERED, and KEYED attributes; 
the key of each record is 10 characters in 
length. The RECORD and SEQUENTIAL attri­
butes can be assumed, because the BUFFERED 
attribute is explicitly declared. 

The RECORD and SEQUENTIAL attributes can 
be assumed for NEW MASTER (line 4) since 
BUFFERED is declared. No function attri­
bute can be assumed. 

The major structure CHANGE REC is 
declared in lines 5-7, with the elements 
CHANGE KEY and CHANGE INFO. The key of the 
update-record will be-read into CHANGE KEY, 
and the update information -into 
CHANGE INFO. 

MASTER KEY (line 8) 
string variable into 
records in MASTER 
comparison with keys 
CHANGE_REC .. 

is a character­
which the key from 
can be read for 

from records in 

MASTER_INFO (line 9) is a based variable 
that describes the record in a buffer. The 
CONTROLLED attribute specification contex­
tually declares the pointer variable 
IN_IDENT, which can be used to specify the 
position of the data in the buffer. 

REC TEMP (line 10) is used, during exe­
cution-of the program (lines 39 and 40), as 
a temporary area from which data can be 
written. 

STATUS (line 11) is a program switch 
that is initialized with the bit constant 
'0'. 

All of the files declared have the 
default scope attribute of EXTERNAL; all of 
the variables have the default scope attri­
bute of INTERNAL and, with the exception of 
MASTER INFO, the AUTOMATIC storage class 
attribute. 

In lines 12 through 23, ON ENDFILE 
statements establish on-units for the end­
of-file condition for CHANGE and MA~TER 
files. Their execution is discussed below. 

The OPEN statement (line 24) opens 
CHANGE file and explicitly adds the INPUT 
attribute to the filename CHANGE. 
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The READ staterrent (line 25) transfers 
the record from the CHANGE data set direct­
ly to the structure CHANGE_REC. There is 
no data conversion; the assuroption is that 
the first 10 characters of the record 
represent the key and the next 50 charac­
ters represent the update information. 

The READ statereent in line 26 first 
causes implicit opening of MASTER file. It 
then reads the record into a buffer and 
sets the pointer variable IN IDENT to point 
to the record in the buffer. In effect, 
MASTER INFO is allocated and assigned. 
Consequently. any reference to the based 
variable MASTER INFO is a reference to the 
record in the buffer. The READ statement 
also transfers the key of the record to the 
character-string-variable MASTER_KEY. 

The key of the record read from MASTER 
is compared with the key of the record read 
from CHANGE (line 27). If they are the 
same, indicating that the MASTER record is 
to be updated, the update information 
replaces the old record in the buffer (line 
29), and the updated record is written in 
the NEW_MASTER data set (line 30). 

The NEW MASTER file is not explicitly 
opened, but-the first execution of a WRITE 
statement that refers to NEW MASTER will 
cause implicit opening of the fIle and will 
contextually supply the OUTPUT function 
attribute to NEW_MASTER. The file opening 
could be caused by any of the WRITE state­
ments (lines 30, 35, 40), depending upon 
which is executed first. 

If the keys of the .two records agree, 
control is returned (line 31) to the first 
READ statement, and two new records are 
read. If the keys indicate that the update 
record does not refer to the current record 
in MASTER~ a test must be made to determine 
if the CHANGE record refers to a later 
MASTER record or if the CHANGE record 
actually must create a new record in the 
NEW MASTER data set. If MASTER KEY is less 
than CHANGE KEY (line 33), it indicates 
there is no change to be made to the 
current MASTER record, and it is written 
(line 35) from the buffer into NEW MASTER 
exactly as it was read from MASTER~ Con­
trol is then returned (line 36) to read a 
new record from the MASTER data set. 

If neither of the two IF statements 
(lines 27 and 33) is true, MASTER_KEY must 
be greater than CHANGE_KEY, which indicates 
that the CHANGE record is to be added to 
the data set in NEW MASTER. CHANGE INFO is 
assigned to REC_TEMP and the record is 
written in NEW_MASTER (line 40). 

After the new record is writtenw another 
record is read from the CHANGE data set, 



and control is transferred (line 42) back 
to the first IF statement. 

22) through use of the HIGH tuilt-in func­
tion which returns a character string (in 
this case, of length 10) of the highest 
characters in the collating sequence. When the first end-of-file condition is 

raised, the program switch STATUS is set in 
the on-unit (line 15 or 21), and the 
appropriate variable (CHANGE_KEY or 
MASTER_KEY) is changed so that it always 
wl11 compare high in subsequent l~ ~tate­
ments. This is accomplished (line 16 or 

When the second end-of-file condition is 
raised, the test of STATUS (line 13 or 19) 

1 LIST: 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 

28 

29 
30 
31 
32 
33 

PUB: 

Example 

results in a transfer to FINISH (line 
and all files are explicitly closed. 

PROCEDURE (AUTHOR, NUMBER PUBS); 
DECLARE AUTHOR CHARACTER (30), 

PUBLICATIONS FILE DIRECT INTERNAL KEYED(30), 
LISTING FILE STREAM PRINT, 
FIRST TIME BIT (l)INITIAL ('O'B) STATIC, 
AUTHOR_PUBS (NUMBER_PUBS) AUTOMATIC CHARACTER (100); 

IF FIRST_TIME = 'O'B 
THEN DO; 

OPEN FILE (LISTING) LINESIZE (120) PAGESIZE (58); 
PUT FILE (LISTING) EDIT ('AUTHOR PUBLICATIONS') (COLUMN (5), A); 
PUT FILE (LISTING) LINE (2); 
FIRST_TIME = 'l'Bi 
END; 

ON ENDPAGE (LISTING) BEGIN; 
PUT FILE (LISTING) EDIT 
('CONTINUED ON NEXT PAGE', 
'AUTHOR PUBLICATICNS CONTINUED') 
(SKIP, A, PAGE, COLUMN (5), A); 
PUT FILE (LISTING) SKIP; 
END; 

IF AUTHOR = (30)" 
THEN DO; 

PUT FILE (LISTING) EDIT ('END OF AUTHOR INDEX') (SKIP (2), A); 
CLOSE FILE (PUBLICATIONS), FILE (LISTING); 
RETURN; 
END; 
PUT FILE (LISTING) EDIT (AUTHOR) 

(SKIP, COLUMN (10),A); 
IF NUMBER_PUBS>O 

THEN DO; 
READ FILE (PUBLICATIONS) KEY 

(AUTHOR) INTO (AUTHOR PUBS); 
PUT FILE (LISTING) EDIT (AUTHOR PUES) 

(R(PUB»; -
RETURN; 
END; 

PUT FILE (LISTING) EDIT ('NO PUBLICATIONS') (R(PUE»; 
FORMAT (SKIP,COLUMN(15),A); 
END LIST; 

II ., '\. 
~JI 

2. An Information Retrieval and Listing Procedure (line nUITbers are for 
reference only, and are not part of the program). 
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Example 2 is a simple information 
retrieval and listing procedure. It 
extracts information from a file of PUBLI­
CATIONS, based upon requests indicated by 
the parameters AUTHOR and NUMBER_PUBS 
passed to the procedure when it is invoked. 
The information subsequently is printed in 
a LISTING file. 

The declaration of the parameter AUTHOR 
(line 2) indicates it is a character string 
of length 30. This parameter is used as a 
key for locating publication information in 
the PUBLICATIONS data set. Note that the 
parameter NUMBER_PUBS is implicitly 
declared with the FIXED, BINARY, and REAL 
attributes .• 

The PUBLICATIONS file is declared (line 
3) to be a DIRECT file, with 30-character 
keys that represent the authors' names,. 
The file is declared to have the INTERNAL 
scope attribute; the RECORD attribute is 
implied from the other attributes. The 
file LISTING is explicitly declared (line 
4) with the STREAM and PRINT attributes. 
with PRINT implying OUTPUT. 

FIRST_TIME is declared 
program switch used to 
actions in the procedure. 

(line 5) as a 
control initial 

AUTHOR PUBS (line 6) is a one­
dimensional character-string array into 
which the list of publications is read and 
from which the list is printed. Since it 
has the AUTOMATIC storage class attribute" 
it is allocated each time the procedure is 
invoked, with the number of elements 
depending upon the current value of 
NUMBER PUBS" which is the number of publi­
cations by the author named. 

The IF statement (line 7) tests the 
switch FIRST TIME to determine its value. 
The THEN clause (lines 8 through 13) will 
be executed only once, the first time the 
procedure is invoked. Since FIRST_TIME has 
the STATIC attribute, its setting will 
remain even after the procedure is termi­
nated at the end of each execution. 

The THEN clause includes the opening of 
the LISTING file (line 9), which sets the 
length of lines and the number of lines to 
be printed on each page of the listing. 
The initial heading is written (line 10). 
with an indentation of five characters; 
then the PUT statement (line 11) makes the 
current line become line two. Following 
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that. FIRST TIME is set (line 12) so that 
the THEN clause will be skipped in subse­
quent executions of the procedure. 

The ON ENDPAGE statement (line 14) must 
be executed each time the procedure is 
invoked to reestablish the on-unit (lines 
15 through 17). The on-unit provides for 
printing a footing" 'CONTINUED ON NEXT 
PAGE' at line 60 of the page (the ENDPAGE 
condition arises when the current line is 
at PAGESIZE + 1, and the SKIP format item 
provides another skip). Following printing 
of the footing, the PAGE format item causes 
creation of a new current page. and the 
heading 'AUTHOR PUBLICATIONS CONTINUED' is 
written with an indentation of five charac­
ters. The next PUT statement (line 16) 
causes skipping of another line. 

The IF AUTHOR = (30) I" statement (line 
18) is a test of a convention of the 
program: when the listing is complete. the 
invoking procedure calls LIST and passes an 
argument consisting of 30 blank characters 
to the parameter AUTHOR. At that point. 
the "END OF AUTHOR INDEX' character string 
is printed, after skipping two lines" and 
the PUBLICATIONS and LISTING files are 
closed (line 21). 

If there is a listing to be printed. the 
PUT statement (line 24) prints the name of 
the author with an indentation of 10 char­
acters. If there are publications to be 
listed (determined by the IF statement in 
line 25), the list cf publications is read 
from the PUBLICATIONS data set (line 27), 
using the author's name as a key. The data 
is read into the array AUTHOR_PUBS. 

The publications then are printed (line 
28) using the remote format item that 
refers to the FORMAT statement (line 32). 
The format items in the FORMAT statement 
specify that a line is to be skipped. and 
each publication (each elerr-ent of the 
array) is to be printed with an indentation 
of 15 characters. 

When printing is complete 6 control is 
returned to the invoking procedure (line 
29). 

If the author's name is to be written. 
but with no publications, the DO group is 
skipped, and 'NO PUBLICATIONS' is printed 
where the first publication would otherwise 
have been printed. 
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cross sections; 
see array 
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data 
aggregates ••••••••••••••...••••••••. 22 
area • • • • • • . • • • • • • . • • • • • • • . •• . • • • • •• 30 
arithmetic •.•.••••.•••.••••••••••.•• 26 
bit-string •••••••..••.•••.•••••.•.•• 28 
cell ...•••.•.•••••.•••••••.••••••••• 30 
character set ••••.•••..•••.••••••••• 16 
character-string •••••••••.•••••••••• 28 
coded arithmetic •..•••••••••••••• 26,31 
description ••.•••••• ~ ••••••••.•••.•• 38 
elements •••.••••.••••••••••••••••••. 22 
forma tit ems ••••••.•••••••..•••••.•• 93 
list •...••.••••••.••••••••.•.••••••• 86 
numeric ••.••••••••••••••••.•••••• 26,31 
pointer •..••••.••••••..•••••••••••• 29 
specification •••••••••.••.•••••••••. 86 

repetitive specification for •••••• 87 
statements •.••••••••••••.•••••••. 101 

statement-label ..................... 28 
transmission ••••.•••••••••..•••••••. 84 

statements •••••••.••••••••••••••• 101 
types ..•••.••••••.•••••••.•••.•••••. 26 

default for ••••.•••••••••••.••• 45,65 
data-directed transmission ••••••••••••• 86 

data specification for .••••••.•••••• 90 
input •••••••••••••.••••••••••••••••• 91 
length of field •••.••••••••••.•••••. 92 
output •.•..•.•.•••.•••••••..•••••.•. 91 

data set ••••••••••••••••••••••••••••••• 84 
DEACTIVATE compile-time statement •••.. 136 
DECIMAL attribute; 

see base 
declarations •..•••••••••.••••••••••••.• 38 

contextual •••.•••••••••••••••••••••• 40 
explicit ••••••••••••••••.••••••••••. 38 
external ••••••••.•.•••••••.••••••••• 41 
implicit ••••••••••••••••••.••••.•••• 41 
multiple •..••.•••••••••••..••••.•••• 39 
scope of •••••••••••••••.•.•••••••..• 41 

DECLARE statement ••••••••••••••••••••.• 38 
compile-time ••••.•.•••••••••••••••. 134 

default; 
see attributes 

DEFINED attribute ••...••..••••••••••••• 56 
defined item •.•••••••.••••••••••••••••• 56 
DELAY statement ••••••••••••••• '. • • • • • •• 112 
DELETE statement ••••••••••••••••••••.• 112 
delimiters ••••.•.•••••••.••••.••••••••• 15 
descendence of blocks ••••••••.••.•••.•• 74 
dimension attribute ••••••••••• '. • • • •• ••• 49 

with ALLOCA'TE statement •••••••••••• 104 
DIRECT attribute •••••••••••••.••••••••• 62 
DIRECT option .•••••••.••••••••••.••••• 123 
DISPLAY statement ••••••••••••••••••••• 113 
DO groups •••.••••••...••.••••.••••• 19,113 

compile-time ••••••.••.••••••••••••• 137 
DO statement •••••••••.•••••••••••••••• 113 

edit-directed transmission •••.•••••• 86,92 
format of ••••••••••••••••••••••••••• 93 

editing; 
see PICTURE attribute 

symbols ••••••.•••••••• '. • • • . • • • • • • .• 157 
drifting •••.••••••••••••.••••.••• 157 

ELSE clauses ••••.•.••.••••••••••••••.• 119 
nesting of ••••••.•.•••••••.••••.••• 119 

enable ••••••••••.•.••• '. • . . • • • . • • • • • • • •• 79 
encompassing blocks •••.•••.••.••••••••• 75 



END statement ..•.•••..•.••••••.•••.•.• 115 
use of ...•••..•..••..••...•••.•.•.•• 21 

ENDFILE condition •..•..•••..••••••••• 5 161 
ENDPAGE condition ••.•••.••••• a •••••••• 161 
ENTRY attribute ..•••••.••••••••••.••••• 52 

declaration of •.•••...•.•...•..•• 40,52 
use of •.•..•.•.••••.••••••••..•. 72,140 

entry name •......•...•...• 18,20,52,72,140 
aitributes .••••.....•.•.•.•......•.. 52 
default for .•••.•...•••..•••.••••••. 52 
passing arguments to .••••••••.•.•••• 72 
required for PROCEDURE statement ••• 124 

entry point 
primary ...•••.•.•.••••••.•.••••.•••. 20 
secondary .•..•••.••••.•...•••.•. 20,116 

ENTKY statement .............••...•.•.• 116 
ENVIRONMENT attribute ..••....•.•.••••.• 63 
ERROR condition .•..••....•••..••••... 164 
evaluation 

of argument subscripts •...•..••.... 140 
in array assignment ..••.......••••. 106 
of assignment statement ...•.....•.. 107 
of express ions .•..•......•..•.•••••. 36 

EVENT 
attribute .....•...•••••...•...•...•. 48 
built-in function .....•.......•.••• 156 
option •....•.... 78,111,113,126,129,131 
pseudo-variable ...•..•.••.....• 103,131 

event name ...•..........••...•....• 78,131 
EXCLUSIVE 

attribute .........•.••••.••...•.•.•. 63 
option •.......•..••••.•••••.••••••• 123 

EXIT statement .......•.•...••••..•. 116,74 
explicit declarations; 
see declarations 

exponentiation .....•...••.......••..••. 32 
expre:;>sions ••.•....•.•••.•...••..••..•. 31 

array ....•.••..••••...•....••.••.••. 35 
as bounds or length ..••..•...••.••• 143 
evaluation of .....•.••.••.••..••..•. 36 
scalar .........•......••.•.•..•.••.. 31 
structure .•...•.......••..••..•.•.•. 36 

extended values on assignment ••.•••••. 106 
EXTERNAL attribute .................. 54,41 
external declarations ...••...••..•.•... 41 
external names .....•.•........... 20,41,65 

scope of .••••••••••••.••.••••••••••• 41 
external procedure .......••......•.. 20,65 

factoring 
of attributes •......•.•..•....•.•••• 39 

file .......•.•....•..• ~ .•.••.•...•••••. 84 
attributes ••.........•.•.•.•..... 61,84 

merging of .•....••.••..•....••••.. 85 
closing ...•.....•.•.........•.•.•.. 111 
condition~ ••••.•..•.•.••.•....•.... 161 
na.mes ............................ 84, 61 
opening •...•..............•...•. 85,123 
preparation statements .•......•.••. 101 
specification ...•.......•.......•.•. 61 

FILE attribute ...............•...•..••• 61 
FILE option .. 112,113,118,120,123,125,126, 
...................•.•...••... 129,130,131 

filename ............................ 84,61 
FINISH condition . . . . . . . . . • • . . . . . • • • .• 164 
FIXED attribute; 
see scale 

fixed.-point; 

see constants, precision, variables 
FLOAT attribute; 
see scale 

floating-point; 
see constants, precision, variables 

form 
coded ••••••••••••••••••••••••••• 26,31 
numeric field ••••.•••••••••••••• 26,31 

format 
of data-directed output •••••••••• 91,92 
of list-directed I/O •••••••••••••••• 89 

format items •••••.•••••••••• ~ •••••••••• 93 
control •••..•••••••••••••.•••••••••• 96 
da ta ••.••••••.•••••••••••.•••••••••• 93 
remote ..•.••••.••.••••••••••••••••.• 96 

format list •••••••.•••••••••••••••••••. 93 
FORMAT statement •••••••••••••.•••••••• 116 

label required for •.•••.••.•••••••• 117 
48-character set .••••••••.••••••••• 166,15 
FREE statement ••.•••..•••••••••••••••• 117 
FROM option ••.••••••••.•..•••.•••• 129,131 
function ••.•••••••••.•••.•••.•.••••••••. 68 

built-in ••.••.•••.••••••••••• 53,69,150 
generic •••••••••••••••••••••••••• 52,69 
procedure ••••••••.•••••••••••••••••. 69 

termination of •.•.••••••••••••••. 127 
referen~e ••••••••.•••••••••••••••••• 69 

GENERIC attribute •••••.••••••••••••• 52,69 
generic functions ••••••••.•..•••.•••.•• 69 

arguments of the reference .••.••• 52,69 
GET statement ••••••••••••••••.•••••••• 118 
GO TO statement ••••••..•••.••••••••••• 118 

compile-time •..••••..••.••.•••••••. 136 
groups •...••.•••.•••••.•••••••••••••••. 19 

DO groups .•.•.•••••••.••••.••••• 19,113 
single statement ••••••••••.••••••••• 19 

heading statements ••.•••••••••••.•••••• 19 

IDENT option ....................... 112,123 
identifiers ............................ 16 

attributes of •••••••••••••.••••••••• 38 
length of •.•..•••...••.••••••••••.•. 16 
statement labels ••..••.••..••••••.•. 16 
keywords ••.••••••••.••••••••••••••.• 16 

IF statement ..•••.••...••••••.•••••••. 119 
compi le-t ime ....••••••..•..••••.•.. 137 

IGNORE option •••.•••.•••••••.••••••••. 126 
IMAG pseudo-variable .•••••••••••••••.• 103 
imaginary numbers ••••••••••••.••••••••. 27 
also see mode 

implicit declarations; 
see declarations 

INCLUDE compile-time statement •••••••• 137 
infix operators; 
see operators 

IN clause •••••..••••..••.•••••••••••.. 103 
INITIAL attribute ..•...•.•.•....•.•.•.. 59 

rules with ALLOCATE statement ...••. 104 
initial value for statement-label 

arrays ••••.•..•.•...•••••.•••••.•••. 60 
INPUT attribute .•••.•.••..••••••••.•... 62 
INPUT option •...••••..•••..••.••••••.• 123 
input/output •..•.••••.••••..•.••.•••... 84 

conditions .••••.•..•••.••..•••••••. 161 
statements ••••••.••••.••••.•••••••• 101 

INTERNAL attribute ••..••.•••••.•.••• 54.42 
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internal name ........•....••.•..••••••. 42 
internal procedure ..•..•.•.•.•.•••.•••• 20 
internal to ....••.••.•..••...•..•..•••. 20 
interleaving .••.•........•...•...•••••. 25 
interrupt •••••..•.••.•.• 79,18,121,128,160 

s y stem ••.••..•.....•......•• 80 , 121 , 160 
INro option .•••••••..•••••••••...•.••. 126 
IRREDUCIBLE attribute •..••.•. 50,51,52,145 
irreducible procedures ...•.•..•..•• 50,145 
iteration .•.•••..•...••.•••.•••••••••• 114 

factor •...•...•...•••.•..•••..•.••.. 60 

KEY condition •...••...•.••••..•..••••• 162 
KEY option ......••••.•.••• 113,126,129,130 
KEYED attribute •••....••••..•••••••. 63,84 
KEYED option .•••••..•.••.••..••••••••• 123 
KEYFROM option ..•••.••.•.••• r ••••• 120,131 
KEyrO option ••...•...•...••••••..••••• 126 
keyword .•.•••.••••..•••••••..•.•••.•••. 16 

abbreviations of •.••.•••••••..•.••• 165 
separating ••••••.••••••••••••••••••• 17 

known .......•••..••.••...•••••..••••••• 43 

I abel ..••••..••..•...••.•••..••.••••••• 18 
also see statement label 

required for FORMAT statement .••••• 117 
LABEL attribute •••••..••.•••••.•••••..• 48 
label prefixes .•....•..•.•••..•.••••.•• 40 
length 

data-directed data fields ••••••••••• 92 
identifiers ......•....•.•••...•••••• 16 
list-directed data fields ••..•••• 88,89 
overriding DECLARE statement ••••••• 104 
parameters ..•.•...••.••.•.•••••••.• 142 
strings ...•••.....•.••..••••.••••••. 47 

level nucnbers ••.••••••.•••..••.••••• 23,66 
also see structures 

LIKE attribute •.•••••.••••••••.•••••••. 61 
LINE format item .••.•••••••••••.••••••• 96 
LINE option •.••....•••....••••..•..•.. 125 
LINESIZE option .••.••••••••.•••••••••• 123 
list-directed 

data specification •...••••.••••••••. 88 
input .•.•••••.•..•...••••....••.•••• 88 
length of field ••••••.....••.•••.••• 88 
output ..•.•.......•••.•••.•.••••.••• 89 
transmission .....•••..•••••••••.•••• 86 

list processing 
see also: ADDR, ALLOCATE statement, AREA 
attribute, AREA condition, area data, 
assignment statement, CONTROLLED, 
FREE statement, NULL, POINTER attribute, 
pOinter data, pOinter qualification 

LOCATE statement ••.••••••••••...••••.. 120 
locking of records •.••.•.••••.•••• 100,127 

EXCLUSIVE attribute .•••••••. 63,100,127 
NOLOCK option .•..••.••.•••••••• 127,100 
UNLOCK statement •••.•••.•.• 130,100,127 

moae .....•..•••.••..••.•••••.••••••• 26, 44 
multiple declarations •••••••••••••..••. 39 
multiple labels ..••..•.•.•...•. 18,116,124 

NAME condition •.•..••.......•...•.••• 162 
names ....•....••••.••.••...•..•• 16,24,41 

external ••••••••.••.•.•..••.•.•.•••. 42 
internal ..•...•...•••••......••••••. 42 
qualified .••...•.••.••.•••.••...•••• 24 
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scope of ••.•••••••..•••••••••••••••• 41 
simple •••••••.••••.••••••••••••••••• 24 
subscripted ••.•••••••••••••••••••••. 24 
subscripted qualified .•••••••••••••• 25 
use of .••••••••••.••••••••.•.•••••••• 43 

nesting 
of blocks ••••••••.•••••••••••.••• 20,74 
of ELSE clauses ••••••.••••••••••••. 119 

NOLOCK option •••••.••••••••••••••• 127,100 
nonbased variable ••••••••••••.••••• 54,146 
NORMAL attribute ••••••••••••••••••• 50,145 
NULL built-in function ••••••.•••••••. 156 
null statement ••••••••.•••••••••••• 18,120 

compile-time ••.••.•.••••••.•••••••. 137 
null string ••••••••••••••••••.••••••••• 28 
numeric field arithmetic data .•••••• 26,31 

ON statement •••••••••.•••••••••••••••• 120 
use of •••••••••••••••••••••.•••••••• 80 

ONCHAR pseudo-variable ••.••••••••••••• 103 
ON-conditions •••.••••••• 18,79,121,128,160 
also see ON statement 

built-in functions ••••••••••••••••• 155 
input/output •••••••.••••••••••••••• 161 
list processing ••••••••••••••••••• 164 
nullification of •••••••••••••••••••• 18 
prefixes used with ••••••••••••••• 18~79 
program checkout •••••••••••••••• 83,162 
programmer-defined •••••••••••••• 83,164 
with SIGNAL statement •••••••••••••• 129 

ONFILE built-in function •••••••••••••• 155 
ONKEY built-in function ••••••.•••••••• 155 
on-unit ••••••••••••••••••••••••••••••• 121 

cannot be RETURN statement ••••••••• 121 
OPEN statement ......................... 123 
operations 

ari thmetic ............................ 31 
array-array .......................... 35 
bit string •••••••••••••••••••••••••• 33 
comparison ........................ 33., 34 
concatenation ••••••••••••••••••••••• 34 
scalar-array •••••••••••••••••••••••• 35 

operators 
arithmetic •••••••••••••••••••••••••• 15 
bit string .••.•••••••••••••••••••••• 15 
comparison ........................... 15 
infix ••••••••••••••••••••••••••••••• 31 
prefix ............................... 31 
string .•••••••••••••••••••••••••••.• 15 

options •..••••.••••••••••••••.••••••••• 17 
also see individual options 

OPTIONS attribute ••••••••••••.•••••••• 124 
output; 
see input/output 

OUTPUT attribute ••••••••••••••••• 62,84,85 
OUTPUT option ••••••••••••••••.•••••••• 123 
overlay defining ••••••••••••••••••••••• 57 

PACKED attribute ••••••••••••••••••••••• 55 
PAGE format item .......................... 96 
PAGE option •••••••••••••••• '. • • • • • • • • .• 125 
PAGESIZE option ........................ 123 
parameters ••.•••••••••••••••••••••• 68,140 

allocation of •••••.•••..••••••••••• 142 
bounds and length .•••...••••••••••• 142 
controlled •••.••.••••••••.••••••••• 105 
explicit declaration of ••..••••••.•• 40 
with ENTRY statement ••..•.•••••••.• 116 



with PROCEDURE statement .•••.••.••• 124 
percent symbol; 

compile-time use of .~ •••••..••••••• 132 
PICTURE attribute •••••.•••••.•••••• 45,157 

with numeric data •••.••..•••.••••••• 45 
specification •.•.•.••••.••••••.•••• 157 
with string data •••••••••••.•••••••. 47 

picture format items ••••.••••••.••..••. 95 
picture specification tables ••..•••••. 157 
POINTER attribute .• • . . • . • • . . • • • • •. 64,146 
pointer data • • . • . . . • . . • . • • • • • •. 29,64,146 
pointer qualification symbol •••••••• 16,29 
POSITION attribute ..••••.••••.••••••.•. 58 
precision •••••.••••••••••••••••..••. 26,44 

in expressions .•..•.•..•••••..•.••.. 31 
of format items •...•••••••••••••.••• 93 
in picture specifications .•••••••••• 46 
of real arithmetic constants ••••.••• 27 

prefix 
condition •.••••..•••.•••. 79,18,121,160 
label .•••••.•.•••.••.•••••••••••• 18,40 

prefix operators; 
see operators 

PRINT attribute ••..•••••••..••.•.••• 62,84 
PRINT option •••..•••.••••••••.••••••.• 123 
PRIORITY 

built-in function ••••••••••••..•••. 156 
option •..••.•••.•...•••.•••••.•• 78,111 
pseudo-variable .•.••..••..•••••••.• 103 

problem data ••••..•....•.••.••••••••••. 26 
procedure .....•••..•...•.••.•... 68,19,124 

activation of ••••••••.•••••••••••••• 74 
compile-time •••••••••.••••••••• 138,135 
external .••.•••..••..•.•••••.••.•..• 20 
internal ..•••..•..••..••••••••••.••• 20 
invocation •.••.••......•••••. 68,69,111 
name •••..••.•••...••••••.•.••••.•••• 20 
parameters ••••••••••••••.•••.••. 68,140 
termination of •••••..••.• 70,74,115,127 

also see termination of blocks 
PROCEDURE statement ••.•.•••.••••••• 124,19 

compile-time ••..•.•••••.••••.•••••• 138 
program ........••...••.••••••••••••• 21,11 

control ..••...•.......•.•••••••. 74,101 
elements •••.....•.••..••.••...•••••. 14 
modification ..•......•....•...••... 132 
structure •••.••••••••••••••••••.• 17,74 

program-checkout conditions ..•..... 162,83 
program-control data .•..•••.••..••••••. 28 
prologues ...••.•....••.•••••••.....••• 144 
pseudo-array •...••..•.••••.••••••••••• 106 
pseudo-structure .•..•...••••••.••••••• 106 
pseudo-variables .••.••••••••••..••.••• 103 
PUT statement ••..•...••..•••.••.•••••• 125 

qualified names •.•.•.•.•••.•••••.••• 24,39 

READ statement ..••.••....•..•...••.•.• 126 
REAL attribute; 
see mode 

REAL pseudo-variable ••..•••.••..••.••• 103 
RECOH.D 

attribute .....•..••••••....... 60,84,85 
condi tion .....•...•...•.......•.••• 162 
option ....•...•.••.••.•.••..•••.••• 123 
transmission statements .•....••...•• 98 

RECURSIVE attribute ..•..••..••...•. 74,124 
recursive procedure •.•.•••••... 74,124,143 

REDUCIBLE attribute ••.••.•••• 50:51;52:145 
reducible procedures ••••.••••.••••• 50,145 
relationship of arguments and 

parameters ••••••••••••••.•••••••••• 140 
remote format specification •••••.•• 96,117 
replacement, compile-time •••.••••••••• 133 
return of control .•••••••••••.•• 69,74,127 
return of value ••••••••••••••••• 53,69,127 
RETURNS attribute •••••.•.•••••••••••••. 53 
RETURN statement .••••••••••••••• 127,69,74 

cannot be an on-unit ••••••••••••••• 121 
returned value 

characteristics of ••••••••• 116,124,128 
specifications ••••••••••••••••••••• 124 

REVERT statement •••••••••••••.•.••. 128,82 
use of •••••••••••••••••••••••••••••• 82 

REWRITE statement ••••••••••••••••••••• 129 
row-major order •••••••••••••••••• ~ ••••• 37 

scalar ••••••••••••••••••••••••••••••••• 22 
assignment ••.••••••••••••••••••••••• 106 
constant; 

see constants 
defining ••••••.••••••••••••••••••••• 57 
expression; 

see expressions 
variable 

see variables 
scale •••••••••••••••••••••••••••• 26,31,44 
scanning, compile-time •••••••••••••••• 133 
scope 

of declarations •••.••••••••••••••••• 41 
of names ••.••••••••••••••••••••••••• 41 
of condition prefixes ••••••••••••••• 79 

scope attributes •••••••••••••••••••• 41,54 
default for ••••••.••••••••••••••• 54,66 

SECONDARY attribute ••••••••••••••••••• ~ 49 
secondary entry point .••••••••••••• 20,116 
separators ••••••••••••••••••••••••••••• 15 
sequence 

collating ••••••••••••••••••••••••••• 16 
of control .•....•....•.•....•.•.... 102 

SEQUENTIAL attribute ••••••••••••• 62,84,85 
SSQUENTIAL option ••••••••••••.••.••••• 123 
SET clause •••••••••••••••••••••••••••. 103 
SET option •••••••••••••••••••••••••••• 126 
SETS attribute ••••••••.•••••••••••••••• 50 
sign picture characters ••••••.••.•• 159,47 
SIGNAL statement ................. 129,82.,83 

with programmer-defined 
ON-conditions •••••••••••••••••• 82,83 

60-character set ••••••••••••••••••••••• 14 
SKIP format item •••••••••••••••••• '. • • •• 96 
SKIP option ••.••.••••••••••••.•••••••• 125 
SNAP option •••••••••••••••••••••••••• 121 
specification ..••••••.••••••••••.••••• 114 
stack, push-down ••••••••••••••••••••••• 76 
standard files •••••••••••••••.•••••••• 100 

input (SYSIN) ••••..•••.•••.•••• 100,118 
print (SYSPRINT) ••••••.••.. 100,118,125 

statement label •.••••.•••••••. 16,18,40,48 
array •.•••••••.••••••••••••••• 28,48,60 

initial values for •••••.•••••••••. 60 
assignment ••••••••.••••••.••••••••• 106 
constant •••••••••••.•••••••••••••••• 28 
data •..••••.•••••••••.•••••••.•••••• 28 
deSignator •••••••••.••••••.••••••••• 29 
required for FO~~~T statement .~ __ ~. 117 

Index 175 



variable .....•.•••..••••.•••.••••... 28 
statements .•.••..•...•••••••.•••.•. 17,101 
also see individual statement 

alphabetic list of .•••.•..•.•.••••. 103 
classification •......••••....••..•. 101 
compile-time .•••.•••.••..•••..••••• 134 
compound •....•••••.••.•••••••••••••. 18 
heading ..••..•.•..•.•.•.••.••••••.•. 19 
identifiers •..•...••••••...••.•••••. 16 
input/output .•...••.•••.•••..•••••. 101 
relationship .....•.••••.•••.•.•••.. 101 
simple ••...••...••••••••.••••••.•.•. 18 

ST~TIC attribute; 
see storage class attributes 

sterling 
constants .•.•.•.•.•••.•.•..•.••. w • •• 27 
pictures ••••...•.••.••••.••••••• 46,159 

STOP statement •.•..•••..••••.•••.••..• 130 
storage; 
also see allocation 

ALLOCATE statement •••••••••.••• 103,146 
automatic ••••..•.•...••.•••.. 75,54,146 
controlled •..••...•.•.•.• 76,54,103,146 
FREE statement ••.•••••••.••••••.••• 117 
static ••..••..•••••.•.••..... 75,54,146 

storage class attributes .~ •••••.•••• 54,75 
default for .•••..••.••••.•••••••• 54,66 
restrictions •••••••..••••...••••..•• 54 
with structures •.•...•••••••..•••••• 67 

STREA['1 
attribute ~ •••.••.•...•••.•••.. 62,84,85 
option ••.••••.••••••.••••.••.•••..• 123 
transmission modes •.•.••.••••••••••• 85 

data-directed .•••..•.•••••.•••. 86,90 
edit-directed .••.•••••••.•••••. 86,92 
list-directed ••..••••.••••..•.•••• 86 

string 
assignment ••••...••••••••.•••••.••• 107 
attributes •••••..•••••••••••••••.••• 47 
built-in functions •••.•••••..•••... 153 
da ta ••••••••.••...••.•••.•••••••• 27, 28 

STRING option •••••..••••••.••••••• 118,125 
structure •.•.••••.•••••.••.•.•••••••••• 23 

assignment •••••.•••••••.••••••••••• 106 

176 

BY NAME; 
see BY NAME 

declarations and attributes •••••.• ~. 66 
with DEFINED attribute •••••.•••.•••• 57 
with LIKE attribute .••••••••.••••••• 61 
level numbers •••••••••••.••••••.. 23,66 
storage allocation .••••••••••••. 103,54 
with storage class attributes .•••••• 54 

subroutine ••...•.•••••• ' •••••••• '. • • • • • •• 68 
references .••.•••••.••••••.••••••••• 70 

subscripts •.•••.••••••••••••••••••••••• 24 
interleaved ••••••••••••••••••••••••• 25 

SUBSTR pseudo-variable •••.•••••••••••• 103 
SUBSTR built-in function •••••••••••••• 153 

compile-time use of .••••••••••••••• 139 
syntactical unit ••••••••••••••••••••••• 11 
syntax notation ••••••••••••.••••••••.•. 11 
SYSIN file ••••••••.••••••••••••••• 100,118 
SYSPRINT file •••••••••••••••.. 100,118,125 

task ••••••••••••••••••••••••••••• 11,29,77 
attached ••••••••••••••••••.•• 78,11,145 
attaching •••••••••••••••••••• 78,11,145 
rna j or ••••••••••••••••••••••••••••••. 77 
synchronization of •••••••••••••••••• 77 
termination of •••••••••••••••••••••. 78 

TASK attribute •••••••••••••••••••••••• 48 
task option •••••••••••••.•••••••••••••• 78 
TASK option •••••••••••••••••••••••• 78,111 
termination 

blocks ••••.•••••••••••••••.• 74,119,127 
function procedure •••••••.•••••• 69,127 
program •••••••••••••••••••••••••••• 130 
task ••.••••••.•••••••••••••••••••••• 78 

TITLE option ••••.••••••••••••••••••••• 123 
TO and By .••..•••.....••...••.••••••.. 114 
truncation on assignment •••••••••••••• 107 

UNBUFFERED attribute ••••••••••••• 63,84,85 
UNBUFFERED option ••••••••••••••••••••• 123 
UNLOCK statement •••••••••••••••••••••• 130 
UNSPEC pseudo-variable •••.•••.•••••••. 103 
UPDATE attribute ••••••••••••••••• 62,84,85 
UPDATE option ••••••••••••••••••••••••• 123 
USES attribute ••••••••••••••••••••••••. 50 

variables 
array ...... . ' . ...............•.... 22,49 
based •••••••••.••• 29,54,64,97,104,146 
scalar •••••••••••.••••••••.••••••••• 22 

range of •••••••..••••••••••••.•••• 22 
default for range •••.•••.••••••••. 66 

statement-label .......•............. 28 

WAIT statement ••••••••••.•••••••••••.• 130 
WHILE clause •••••.•••••••••••.••••••.• 114 
WRITE statement •••••.••••••••.•••••••• 131 

zero suppression ••••••••••••••••••• 159,46 
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