






























































































































































































































































































































































































































































APPENDIX 1: BUILT-IN FUNCTIONS

ARITHMETIC GENERIC FUNCTIONS

The generic functions 1listed 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 1is 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 Arquments and Function Value
ABS

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
(MIN(N,p+1),q) for an argument of
precision (p,q).

Arguments: Two oOr 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 (p;,qi).
(pona).---c (Pann)a the
resulting precision is
(MIN(N,MAX(pi-qi,...,pn-qn)+
MAX(qig.-.,qn)),MAx(q11-.-,qB))

MIN
Arguments: Two Or more are given.
Ccomplex arguments are not permit-
ted.
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Function value = value of minimum
argument, converted to highest
characteristics of all arguments
specified. If the arguments are
FIXED of precisions (P1,91) s
(paqu)"'°v (pnmqn)v the
resulting precision is
(MIN(N,MAx(pl‘q1'.~.,pn‘qn)
+MAX(q1, .c-qqn))wMAX(q,_g---'qn) ).

MOD

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 1is REAL; base and scale are
those of the converted arguments.
Precision for FLOAT is the higher
of the precisions of the argqu-
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
precision is (MIN(N, r-s+
MAX(qg,s)) ,MAX(qg,s)).

SIGN

Arguments: Cne is given. Complex
argurents are not permitted.

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

FIXED

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

Function value =
converted to fixed-point scale
with precision as specified but
base and mode unchanged.

given. The

first argument

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



FLOOR

CEIL

TRUNC

BINARY

DECIMAL

ted, a value specified by each|

implementation will be assumed.

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

Arguments: O©One 1is given, X . A
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+1,1)),0).

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+1,1)),0).

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

Function value = FLOOR (x) if x 2
0, = CEIL (x) if x < 0. Base,
scale and mode are those of the
converted argument. Precision of
result for x FIXED (p,q) is
(MIN(N,MAX(p-q+1,1)),0).

ree 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 FLCAT, 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 wvalue = 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 deciral 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
al

an~n=1aA nA mAadoe 1mnmahas
de unchanged.

=
SLAELT Qauua o

PRECISION

Arguments: Three are given. The
second ané third are decimal
integer constants (the third may
also be signed) specifying the
precisicn cf 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
precisicn cf the result. If the
scale of the result is FIXED, all
four are required; if the scale
is FLCAT, the fourth 1is not
required. The third argument may
not exceed N.

Function value = the sum of the
first and second arguments. Base
and scale of the result are the
higher cf those of the first two
arguments. Precision is as srec-
ified.

MULTIPLY

Arguments: Four are given. The
third and fourth are decimal
integer constants (the fourth may
also be signed) specifying the
precisicn 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. PBase
and scale of the result are the
higher cf thcse of the first two
arguments. Precision is as spec-

P R

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

required. The third argument may
not exceed N.

Function value = the result of
dividing the first argument by
the second. Base and scale of
the result are the higher of

those of the first two arguments.
Precision is as specified.

COMPLEX
Arguments: Two real arguments are
given. 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.
REAL

Arguments: One 1is
value.

Function value = real part of argu-

Base, scale, and precision

given, complex

IMAG

Arguments: One is given, complex
value.

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

CONJG

Arguments: One 1is 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 precision
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,
CcosD, ERF, ERFC, and ATAN with two argu-
ments.
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The following takle specifies the mean-
ing of these functions for real arguments:

Function Reference Function Value

EXP (x) exp (x)

LOG (x) In (x). Error if x<0.

LOG10 (x) logio (x). Error if
x<0.

LOG2 (x) log-{(x). Error if =x<0.

ATAND (x) arctan (x) in degrees.

ATAN (x) arctan (x) in radians.

ABS (arctan (x)) <pi/2.

TAND (x) degree tan (x)

argument

TAN (x) radian tan (x)

argurent

SIND (x) degree sin (x)

argument

SIN (x) radian sin (x)

argurment

COSD (x) degree cos (x)

argument

COS (x) radian cos (x)

argument

TANH (x) radian tanh (%)

argument

ERF (x) Two divided Ly square
root of pi, multi-
rlied by the integral
from 0 to x of EXP
(-t2) with respect to
t.

SORT (x) The positive square
root of x. Error if
x<0.

ERFC (x) 1 - ERF (x)

COSH (x) radian cosh (x)

argument

SINH (x) radian sinh (%)

argument

ATANH (%) arctanh (x). Error if
ARS (x)21.

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

arctan(y/x) ifx>0

pisz2 if x=0, y>0
error if x=0, y=0
-pirs2 if x=0, y<o0
pit+arctan(ysx) if x<0, y>0
-pit+arctan(y/x) if x<0, y<O

ATAND (y,x) ATAN(y,x) in degrees, i.e.
(180/pi) *ATAN(y, x)

With ccmplex 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) exp(z)

LOG(z) Log(z), where -pi
<v<pi. Error if z=0.

ATAN(z) (LoG((1+2)/(1-2))) /2.
Error if z= +1 or -1.

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

SIN(2) sin(z)=sin(x)cosh(y)+
jcos(x)sinh(y)

cos (2z) cos{z)=cos(x)cosh(y)-
isin{x)sinh{y)

SQRT(z) z*%¥(1/2). Either w0,
or u=0 and v=20.

COSH(z) cosh(z)=cosh(x)cos (y) +
isinh(x)sin(y)

SINH(2) sinh(z)=sinh(x)cos(y) +
icosh(x)sin(y)

STRING GENERIC FUNCTIONS

The generic functions 1listed in this
section may be used for manipulation 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.

Name Arguments and Function Value

BIT
Arguments: Two are given. The sec-
ond is an optional decimal inte-
ger specifying the size of
result.
Function value = first argument
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 "Type Conversion,"

in Chapter 3).

CHAR

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
"Typeé Conversion," in Chapter 3).

SUBSTR
Arguments: Three are given. The
first is a string, the second is
any expression having the value i
when converted +to integer, the
third is opticnally any expres-

sion having the wvalue 3j when

converted to integer.

The function value is defined as
follows:
Let k be the length of the first
argument.
If i>k, the wvalue 1is the null
string.
If i<k, the value is that sub-
string Leginning 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,1)

N=max (o, min (j+min
(i,1)-1, k-M#1)), if j is
specified.

N=k-M+1l, if j is not
fied.

speci-

INDEX

Arguments: Two are given. If both
argurents are bit strings, no
conversion occurs, otherwise con-
version tC character string is
performed.

Function value = binary integer of
default precision giving:

a. The index of the first ele-
nment cf the first argument
such that starting at this
elerent the second argurment
aprpears as a substring.

b. Zero, if no such index satis-
fying (a) exists, or if eith-
er cf the arquments is of
zerc length.

Arguments: One is given, a string.

Function value = fixed binary inte-
ger of default precision giving
current length of argument.

HIGH
Arguments: One is given, a decimal
integer constant.
Function value = character string
of the length specified and com-
posed c¢f the highest characters

of the data character set.

LOW
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.

REPEAT
Arguments: Two are given. The
first is a string and the second
is an ortionally signed decimal
integer constant pn.
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Function value = string argument
concatenated with itself n times,
giving a total of n+l terms in
the concatenation. If n is zero
or negative, the result 1is the

argument itself.

UNSPEC

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.

BOOL

Arguments: Three are given, bit
string X, Y, and W. W is con-
verted if necessary, to a bit
string of 1length 4, nn2n3n%,
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 Y are 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 X3 | ¥3 1 23 |
% $ t 4
| © | O | nt |
19 1 1 4
v { T 1
f o | 1 | n* |
k + 1 i
i1 | 0 | n3 |
t-————- t + 4
1 | 1 | n* |
L 1 L J

GENERIC FUNCTIONS FOR MANIPULATION OF
ARRAYS

A generic function for array manipula-
tion 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. 1In the following functions x
is any array expression unless otherwise
specified.
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Function
Reference

SUM (x)

Function Value

A scalar value equal to the
sum of all the elements of
X. Precision, mode and
tase are those of argument
elements. Each element of
the argument is converted
to arithmetic FLOAT before
keing summed with the pre-
vious total. The result
is always in floating-
rpoint 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 1 if the
ith bits of all of the
elements of x exist and
are 1; otherwise, the ith
kit of the result is zero.

The result 1is the same as

+= 1
for ALL{x) except that the

ith bit of the result is 1
if the ith bit of any
element exists and is 1;
ctherwise, the ith bit of
the result is zero.

a(r:n) and x(p:q) are vec-
tors.

Result is

PROD (x)
ALL (x)

ANY (x)

POLY (a,x)

n-m j-1
alm) + 2 (a(m+j) * TT x(p+i))
j=1 i=o

If g-p<n-m-1, then x(p+i) =
x(q) for p+i>q.

If m=n, then the result is

a(m).

A scalar second operand x is
interpreted as a vector
with one element, x(1).
The function result is
then

n-m
Y. almw+j) *x**j

J=o

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



LBOUND (x,s) s 1is 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.

HBOUND (x,S) As above but higher bound.

DIM (x,s) s is as above. The function
value is a binary integer
n of default precision

giving the current extent
of the nth dimension of x.

NOTE: The functions LBOUND,
HBOUND, and DIM are not
defined if the argument x
is unallocated, if it has
less than n dimensions, or
if n<0.

ARRAY AND STRUCTURE BUILT-IN FUNCTIONS

All of the built-in functions 1listed
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 argument--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 Function Value

ONFILE A character string of varying
length with an implementa-
tion-defined maximum, being
the name of the file for
which the 1last input/output
operation was performed. If
there is no such file, the
value returned is the null
string.

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

passing procedure inm which
the last interrupt arose.
ONSOURCE A character string of varying
length, with an implementa-
tion defined maximum length,
being the contents of the
field being processed when
the last conversion interrupt

occurred.

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

ONKEY 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.

ONCODE A binary integer of default
precision whose value speci-

fies the last interrupt. The
categories and code for each
are implementation-defined.
DATAFIELD 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.

The following functions are used in

«connection with list processing to provide

suitable values of type pointer.

Function
Reference Function Value
ADDR (x) The function returns a value

of type pointer, which
serves to identify the
data  variabkle x. The
variable x 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-
ral rparameter, the value
is determined from the
corresgonding argument.
If x 1is a nonbased con-
trolled variable, the
value 1is 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
kased variakle, the value
is determined from the
pointer variable declared
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NULL

with it; if the pointer
variable does not contain
a value, the ADDR function
value 1is 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

ALLOCATION (x)

X

of the form HHMMSSTTT, where
HH 1is hours, MM is minutes,
SS is seconds, TTT is mil-
liseconds.

is a nonbased CONTROLLED
major structure or unsub-
scripted array or scalarxr
variable not in a structure.
The function value is '1'B if
storage has been allocated
for x and '0'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)

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

the expression value rounded
on the nth digit to the right
of the decimal point. If n
is negative, the value of the
functicn is an integer
resulting from rounding the
expression value on the nth
digit to the 1left of the
decimal point. (Binary
digits if bkinary base, deci-
mal if decimal base.) If the
expression is of string type,
the function value 1is 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 precision (p,q),
the result is FIXED with pre-
cisicn (MIN(p+1,N}),q). (Note
that the rounding of a nega-
tive fixed-point quantity
results in the rounding of
the magnitude cf 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 '0'B OR '1'B, depending
on the current status of the
referenced event name (see
"Asynchronous OCperations and
Tasks,™ in Chapter 6 and "The
WAIT Statement,™ in Chapter
8).

PRIORITY (scalar-task-name)

This function will return the

priority of the mnamed task
relative to the priority of
the task in which the func~
tion is evaluated (see
"Asynchronous Operations and
Tasks,™ in Chapter 6 and "The
WAIT sStatement," 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
position contains a binary digit,
being part of a binary wvalue in 1°'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

associated field

should be assumed to appear at this
poeint in the associated field. It
does not specify a character in the
field.

K gSpecifies 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 will 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 1latter 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 sSpecifies 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 IR or a drifting string in a

APPENDIX 2: PICTURE SPECIFICATION TABLES

subfield.

a subfield.
*# gpecifies a conditional digi

If the associated field

involves a leading =zero

It may not appear with * in

position.
position
it will be

represented in the field by *, other-
wise +the digits will appear. The
character may nct 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 conditicnal 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:

Character Name

o

3+) sign characters

$ currency symkol
The static use of these characters spe-

cifies that there is a field position where

,,,,, encvy
curxency symbel, or a

The drifting use specifies
that 1leading =zercs may be suppressed, and
the suppressed positions way contain
blanks. 1In this case, the rightmost sup-
pressed position associated with the pic-
ture character will contain a sign, a
blank, or a dollar sign.

a sign, a

always appears.

A drifting character is specified by
multiple use of that character in a picture
subfield. Thus, if a subfield contains one
dollar sign, it is interpreted as static;
if it contains more than one, as drifting.
The drifting character must ke specified in
each position through which it may drift.

Drifting characters
strings. A string is a
same drifting character, opticnally 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 terminates the
string and 1is not part of it. A subfield

must appear in
sequence of the
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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. sSslash, comma, point, or blank if a
significant digit has appeared to the
left.

2. The drifting symbol,
tion to the right contains the

if the next posi-
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 VvV, then
all digit positions of the subfield follow-
ing the V must alsoc 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

$§ 1If 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 20, otherwise -. The
character may ke drifting or static.
The rules are identical to those for
the dollar sign.

+ Specifies the sign character + if the
field wvalue 1is 2> to 0, otherwise
blank. The character may be drifting
or static. The rules are identical to
those for the decllar 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.

CONDITICNAL 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 1is an unsuppressed digit to the
left of the ccmma position in the
sukfield. If there is no such unsup-
pressed digit, the asseciated field
position will contain a character that
depends on the first digit
(conditional ocr otherwise) picture
character preceding the ccmma.

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 tc that which
would have occurred if the picture
specification had contained the drift-
ing character in place of the comma.

If the preceding ricture character is
anything other than the akove, the
field position associated with the
comma will ccntain a blank.

/ Exactly as comma, but a
appear when indicated.

. Exactly as comma, but a
arpear when indicated.

slash will

point will



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 fieid
position will contain a digit over-
punched with + 1if +the containing
subfield is > 0; 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 <O0.
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 u).

STERLING PICTURES

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

8 sSpecifies 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 sSpecifies the position of a pence digit
in 1IBM 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
does not specify a
nureric field.

start of a sukfield. It
character in the

PICTURES FOR CHARACTER STRINGS

A form of picture
character strings. The

to indicate the form:

may ke given for

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

X The associated field position may
tain any character.

9 The associated field position may con-
tain any deciral digit or klank.

con-

At least one X cr 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, NOZERCDIVIDE, NOCONVER-
SION, or NOFIXEDOVERFLOW. For the condi-
tions SIZE, SUBSCRIPTRANGE, or CHECK
(identifier 1list), 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
not be used in a prefix,
always will result from the
the condition.

may
an interrupt
occurrence of

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

action conditions.

system-

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

The input/output conditions
ciated with data transmission.

are asso-

The program-checkout conditions facili-

tate debugging of programs.

The list processing conditions are asso-
ciated with area usage.
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Result:

The programmer-named conditions permit
the programmer to use conditions of his own

naming. These conditions are raised only
by a SIGNAL staterent.
The system-action conditions provide

facilities to the programmer to extend the
standard system action taken after the
occurrence of a ccndition or at the comple-
tion of a prograr.

COMPUTATIONAL CONDITIONS

CONVERSION: This  condition is raised
whenever an illegal conversion is attempted
on character string data, either internally
or during input cor ocutput. 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 1s carried out character by
character, and the condition is raised for
each illegal conversicn. This condition
may also be raised when the 1length of an
arithmetic subfield is 1limited by an
implementation restriction.

Undefined.

Standard System Action: Comrent 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: Comment and raise

the ERROR conditicn.




This condition is raised by conver-
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 bkits or digits.

SIZE:
sions

The SIZE condition should be distingu-

Ty
ished from FIXEDOVERFLOW that occurs during

arithmetic calculations. A value too large
for the field to which it is assigned will
raise a SIZE condition on assignment,
regardliess of whether there was a FIXEDOV

ERFLOW in the calculaticn 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.

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 CONDITICNS

The following conditions are always ena-
bled and cannot appear in prefix 1lists.
The condition establisned refers to the
file value, and not necessarily to all
files having a common identifier (e.g.,
file parameters). 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): This condition may be
raised during any GET or READ operation,
and is caused by an attempt to read past a
file delimiter. It indicates that there is
no more data on the file.

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

Standard System Action: Comrent and

the ERRCR condition.

(filenarme): This condition is
raised by a PUT statement when an attempt
is made to start a new 1line bLeyond the
limit specified for the current page by the
PAGESIZE option in an OPEN statement. The
current line becomes one wnore than the
expression specified with the PAGESIZE
option. The condition can bke raised by
data transmission (with associated format
items--if edit-directed transmission), the
LINE option, or the SKIP option. It is
raised only once per cage.

ENDPAGE

If raised by data transmission, then on
return from the on-unit, the data is writ-
ten on the current 1line, which may have
been changed by the cn-unit. If raised by
LINE oxr 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 con the srecified file. In STREAM
input, it is raised after assignment to
each data item cr record which is poten-
tially of incorrect value because of the
transmission errcr. On return from the
on-unit, processing will continue as if no
error has occurred.

Standard System Action: Comrmrent and raise

the ERROR condition.

This condition
is raised on any OPEN statement if the
named file cannot be orpened. An attempt
will have been made to copen 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

UNDEFINEDFILE (filename):

| that OPEN staterent.
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Sstandard 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 data 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: field

and comment.

Ignore the

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
already exists

which the key

3. A REWRITE for
found

which the key is not

4. A DELETE for
found

which the key is not

On return from the on-unit, no further
action is attempted, and control passes to
the next statement.
Standard System 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 wvariable cannot contain the
record, the excess data of the record
is lost.

2. If the variable is greater than the
record in size, the excess data in the
variable 1is 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 evaluvated and found to lie
outside its specified kounds.

The condition does not distinguish
between values that are too 1large and
values that are tco small.

Note that if mcre than one subscript is
associated with an identifier, e.qg.,
A(I,J3,K), the occurrence of a SUBSCRIPT-
RANGE condition 1is signalled after each
subscript has been checked.

Result: Undefined.

Standard System Acticn: Comment and raise

the ERROR conditicn.

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

In the identifier list, each identifier

is one of the following:

a statement lakel constant
an unsubscrirted wvariaktle
resenting a scalar,
structure
an entry lakel

name rep-
array, or

Note: The identifier list ray not contain
based variables, forwral parameters, or data
having the DEFINED attribute.

Each item in the 1list is, in effect,
enabled independently. It fcllows, there-
fore, that each item in the list can also
be disakled independently. 1In other words,
a REVERT statement can be used to change
the ON action for c¢ne 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 1is 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

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

CHECK (P)
is equivalent to

CHECK (Q,R,S)



Statement Label Constant: For a statement-
label constant, the condition 1is raised
prior to the execution of the statement to
which the label is prefixed. If the 1label
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 Lelow, where 1ID
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
or qualified.

subscripted

The condition will ke 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 nct appear
in the final expansion of the state-
ment.)

2. ID 1is 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 1is set as a
result of a pseudo-variable appearing
as the control variable of a DO loop).

list of a GET

4. ID appears in the data

statement.
5. ID is altered by data-directed input.
6. ID appears as the second argurment of a
DISPLAY statement.

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

8. ID 1is passed as an argument to a
programmer—-defined procedure, no dummy
is created, and the procedure
terminates with a RETURN.

the SET
or LOCATE

9. ID appears in
ALLOCATE, READ,

option of an
statement.

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

1. If the wvalue of a variable defined
upon ID or ugpcn rart of ID changes
value in any of the ways described
akove.

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

3. If a parameter which

changes value.

represents ID

4. 1If ID appears in a GO TC or RETURN
statement c¢xr any staterent which
involves the execution of a GO TC or
RETURN staterent.

Each conditicn is raised after the
statement which caused it to ke raised has
been executed. (Note that an IF statemwent
is considered terwinated just prior to the
executicn of the THEN or ELSE clause, and
an ON statement just prior to the ON-unit
specification.) If the staterment has a
task option, the condition is raised when
the attaching task regains ccntrol. If the
statement is a DC statement, the condition
is raised each timre control proceeds
sequentially toc the statement following the
DO statement. If the DC specifies itera-
tion, the conditicn 1is raised once for
every iteration.

No statement cother than a DC statemeni
can cause a ccnditicn to ke raised more
than once for the same identifier. If a
statement causes a CHECK condition to ke
raised for several identifiers, then the
conditicns will ke raised in the left-to-
right order of arrearance of the
identifiers in the statement.

Entry Labels: For an entry 1label, the
conditicn is raised prior to each invoca-
tion of the entry lakel. The ccndition is
raised only if the entry label is invoked
by the name given in the ON list.

Result: Continue. The statement is exe-

cuted normally.

Standard System Acticn: If the identifier

is a statement lakel cr an entry namre, the
identifier will be printed on a debugging
file. Label wvariakles, TASK, and EVENT
names are treated in the same manner.

If the identifier represents data other

than that menticned akove, the identifier
and its new value will be printed cn a
debugging file in the format of data-

directed ocutput.
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LIST PROCESSING CONDITIONS

The following
enabled and may not appear in a
prrefix.

condition 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.

Standard System 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.

Standard System Action: Comment and

tinue.

con-
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SYSTEM ACTION CONDITICNS

The following ccnditicns are always ena-

bled and may nct appear in a condition
prefix.
FINISH: This condition is raised immedi-

ately before the rmain procedure terminates
by executing a STCP, RETURN, END, or EXIT
statement. If an CN-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 CN-
unit, the system terminates the major task.

Standard System Action: Terminate the

major task.

ERROR: This condition 1is raised when a
major task is forced to terminate bLecause
of some error situation. If an ON-unit is
specified for this condition, then wupon
normal completicn of this unit, the systen
raises the FINISH condition.

Standard System Action: Raise the FINISH

condition.



AFPENDIX H4: PERMISSIBLE KEYWCRD ABEREVIATIONS

Abbreviations are provided for certain
keywords. The abbreviations themselves are

1Tr perrr 13 3
keywords and 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 fellowing list.

ABNORMAL ABNL
AUTOMATIC AUTO
BINARY BIN
CHARACTER CHAR
COMPLEX CPLX
CONTROLLED CTL
CONVERSION CONV
DECIMAL 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
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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 restrictiomns.

The following characters are not

included:
Percent %
Colon :
Not 1
Or |
And &
Greater Than >
Less Than <

Break character -

Semicolon :
Number sign #
Commercial At sign a
Question mark ?

The following three

characters are
replaced as indicated: )

60-Character Set 48-Character Set

.
-
.

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, cor when it is immediately
followed by a digit.

The following character comrbinations, as
used 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
1> NG
>= GE
= NE
<= LE
< LT
1< NL
T NOT
| OR
& AND
11 CAT
-> PT

The above words are "reserved" in the
48-character set; that is, they must not be
used as programmer-sprecified 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 klanks must
immediately follow if the following charac-
ter would otherwise ke alphameric. Thus,
to indicate the comparison of the variakles
A6 and BQ2Y for inequality, one would write
A6 NE BC2Y, but nct A6NEBQ2Y, A6 NEBQ2Y, or
A6NE BQ2Y. As the equal symbol is usable,
however, the comparison of these two varia-
bles for equality may ke written A6=BQ2Y.

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



APPENDIX 6: ANNOTATED EXAMPLES

1 UPDATE: PROCEDURE;

2 DECLARE CHANGE FILE SEQUENTIAL
UNBUFFERED RECORD,
3 MASTER FILE INPUT BUFFERED
KEYED (10),
4 NEW MASTER FILE BUFFERED
) KEYED (10),
5 1 CHANGE_REC,
6 2 CHANGE_KEY CHARACTER
{iQ},
7 2 CHANGE_INFO CHARACTER
(50),
8 MASTER_KEY CHARACTER (10),
9 MASTER_INFO CHARACTER (50)
CONTROLLED (IN_IDENT),
| 10 REC_TEMP CHARACTER (50),
11 STATUS BIT(1) INITIAL('0O'B);
12 ON ENDFILE (CHANGE) BEGIN;
13 IF STATUS = '1'B
14 THEN GO TO FINISH;
15 STATUS = "1'R:;
16 CHANGE_KEY = HIGH (10);
17 END;
18 ON ENDFILE (MASTER) BEGIN;
19 IF STATUS = '1'B
20 THEN GO TO FINISH;
21 STATUS = '1'B;
22 MASTER_KEY = HIGH (10);
23 END;
24 OPEN FILE (CHANGE) INPUT;
25 Ll: READ FILE (CHANGE) INTO (CHANGE_REC);
26 L2: READ FILE (MASTER) SET (IN_IDENT) KEYTO (MASTER_KEY);
27 L3: 1IF CHANGE_KEY = MASTER_KEY
28 THEN DO;
29 MASTER_INFO = CHANGE_INFO;
30 WRITE FILE (NEW_MASTER) FROM
(MASTER_INFO) KEYFROM (MASIER_KEY):
31 GO TO L1;
32 END;
33 IF MASTER_KEY<CHANGE_KEY
34 THEN DO;
35 WRITE FILE (NEW_MASTER) FRCM
(MASTER_INFO) KEYFROM (MASTER_KEY);
36 GO TO L2;
37 END;
38 /* MASTER_KEY>CHANGE_KEY*/
39 REC_TEMP = CHANGE_INFO;
40 WRITE FILE (NEW_MASTER) FROM
(REC_TEMP) KEYFROM (CHANGE_KEY);
43 READ FILE (CHANGE) INTO (CHANGE_REC);
u2 GO TO L3;
43 FINISH: CLOSE FILE (CHANGE), FILE (MASTER), FILE (NEW_MASTER):
uy STOP;
u5 END UPDATE;
Exarple 1. An Update Procedure (line numbers are for reference only,

and are not a part of the program).
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Example 1 1is 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 1line 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_XEY 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) is a character-

string variable into which the key from
records in MASTER can be read for
comparison with keys from records in
CHANGE_REC.

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) 1is 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.

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

In 1lines

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

The READ statement in 1line 26 first
causes implicit opening of MASTER file. It
then reads the recocrd into a buffer and
sets the pointer variable IN_IDENT to point

to the record in the buffer. 1In 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 wupdated, 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, Lkut 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_INFC is
assigned to REC_TEMP and the record is
written in NEW_MASTER (line 40).

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



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

When the first end-cf-file condition is
raised, the program switch STATUS is set in

22) through use of the HIGH kuilt-in func-
tion which returns a character string (in
this case, of length 10) of +the highest
characters in the collating sequence.

the on-unit (line 15 or 21), and the
appropriate variable (CHANGE_KEY or When the second end-of-file condition is
MASTER_KEY) is changed so that it always raised, the test cf STATUS (line 13 or 19)
will compare high in subsegquent IF state- results in a transfer toc FINISH (line 43}
ments. This is accomplished (line 16 or and all files are explicitly closed.
1 LIST: PROCEDURE (AUTHOR, NUMBER_FPUBS) ;
2 DECLARE AUTHOR CHARACTER {30),
3 PUBLICATIONS FILE DIRECT INTERNAL KEYED(30),
4 LISTING FILE STREAM PRINT,
5 FIRST_TIME BIT (1)INITIAL ('0°'B) STATIC,
6 AUTHOR_PUBS (NUMBER_PUBS) AUTOMATIC CHARACTER (100);
7 IF FIRST_TIME = '0'B
8 THEN DO;
9 OPEN FILE (LISTING) LINESIZE (120) PAGESIZE (58);
10 PUT FILE (LISTING) EDIT ('AUTHOR PUBLICATICONS') (COLUMN (5), 3d);
11 PUT FILE (LISTING) LINE (2);
12 FIRST_TIME = '1'B;
13 END;
i4 ON ENDPAGE (LISTING) BEGIN;
15 PUT FILE (LISTING) EDIT
(*CONTINUED ON NEXT PAGE',
'AUTHOR PUBLICATICNS CONTINUED")
(SKIP, A, PAGE, COLUMN (5), A);
16 PUT FILE (LISTING) SKIP;
17 END;
18 IF AUTHOR = (30)*'"*
19 THEN DO;
20 PUT FILE (LISTING) EDIT ('END OF AUTHOR INDEX') (SKIP (2), A);
21 CLOSE FILE (PUBLICATIONS), FILE (LISTING);
22 RETURN;
23 END;
24 PUT FILE (LISTING) EDIT (AUTHOR)
(SKIP, COLUMN (10),R);
25 IF NUMBER_PUBS>0
26 THEN DC;
27 READ FILE (PUBLICATIONS) KEY
(AUTHOR) INTO (AUTHOR_PUBS);
28 PUT FILE (LISTING) EDIT (AUTHOR_PURS)
(R(PUB));
29 RETURN;
30 END;
31 PUT FILE (LISTING) EDIT ('NO PUBLICATIONS') (R(PUB));
32 PUB: FORMAT (SKIP,COLUMN(15),R);
33 END LIST;
Example 2. An Information Retrieval and Listing Procedure (line nurbers 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 1is 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.

(line 5) as a
control initial

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

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 1listing.
The initial heading is written (line 10),
with an 1indentation of five characters;
then the PUT statement (line 11) makes the
current line become 1line two. Following

170

is set (line 12) so that

that, FIRST_TIME
subse-

the THEN clause will be skipped in
quent executions of the procedure.

The ON ENDPAGE statement (line 14) must
be executed each time the rrocedure 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) "' 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 thexre are publications to be
listed (determined by the IF statement in

line 25), the 1list cf publications is read
from the PUBLICATICONS data set (line 27),
using the author's name as a key. The data

is read into the array AUTHOR_PUBS.

The gpublications then are printed (line

28) wusing the remote format item that
refers to the FCRMAT statement (line 32).
The format items in the FORMAT statement

specify that a line is to be skipped, and
each publication (each elerent of the
array) is to be printed with an indentation
of 15 characters.

When printing is
returned to the
29).

complete, control is
invoking procedure (line

If the author's name is to be written,
but with no puklications, the DO group is
skipped, and *NO PUBLICATIONS' 1is printed
where the first publication would otherwise
have been printed.
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arithmetic mode ..... ceeresssecesaans 32
integer c.eeeeee-s cecsseccacens ceeees 32
in expressions ........ cecseensecaane 31
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COUNT built-in function ...... esseeanss 156

cross sections;
see array

172

data
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explicit declarations;

see declarations
exponentiation ....--cceerccacnccnccecoas 32
EXPressions ...eiiececeicciececeacieesan. 31
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floating-point;
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form
coded
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format
of data-directed output .......... 91,92
of list-directed I/0 ccieececaaacanses 89

format itemsS ....cccececccccanccnca eeees 93
CONEYOL et eeessassaccennscasnsnsanas IO
[ £= 4 oF- csessssascsessssnaes 93
YOMOLE .ieicasccanccencsesanassananseans J6
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FORMAT statement e.cceee.s g e
label required fOr ...ccceccscencs.. 117

48-character Set .eeecececccsesccsecas 166,15

ceccsccssesscccscssscananse 26,31

ceteceasesacsaceses 26,31

FREE statement ...cececceccencescnccanss 117
FROM Option cceeiececaceccccncannns 129,131
fUNCtioN .iieiieeeeeanecscsccscncnanannsa 68
built-in ....... ceseccccnccaas 53,69,150
gEeNeriC ceeeecess cesccsscass eeasssa 922,69

ProCedUre .ceececccccsaccacscccnnasasnas 69
termination of ....ccceciicnnnna.. 127
reference ...... R -1
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arguments of the reference ....... 52,69
GET statement .....ciceeeeecececnncaceas 118
GO TO statement ....ecieveceecnsaoesess 118
compile-time ...ieceiiieiaciannn ee.. 136
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also see mode
implicit declarations;
see declarations
INCLUDE compile-time statement ........ 137
infix operators;
see operators
IN ClAaUSE ceeveccnscaasnassae eeeessaeeas 103
INITIAL aAttribute .c.eeeeeeecsccasscansas 59
rules with ALLOCATE statement ...... 10u
initial value for statement-label
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internal procedure ..... ceecanan cenecans 20
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interleaving .c.ceeseeeeceeanss certecenass 25
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SYSEEM ceveneeenencsaconannen 80,121,160
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known ....... csecencna ceacen [
label .iiieeerceceeaccacconnscscssaccnnasn 18
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label prefixes .......... teesesenncasess UO
length
data-directed data fields ...ccee.. .. 92
identifiers .....c0000. P I
list-directed data fields ....c... 88,89

overriding DECLARE statement ....... 104
parameters ........

Strings ceececeacaaes ceeseaann cereeas 47

level numbers .......... cesscann cesee 23,66
also see structures

LIKE attribute ...e.eceee.e. B o
LINE format item .ceciceccccccenccaccass 96
LINE option ........ ceesaan ceeeeeean ... 125
LINESIZE Option teeeecececcans ceesesas. 123
list-directed

data specification ......ccc0ecec.... 88

input .c.ceeeane ceceesecsenacnnens .... 88

length of field ..... ceecnans veescens 88

output .........0... cseecenn eerececaass 89

LransSMiSSiON ¢.veeecscscesacnscesaess 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 ...ceecececececccancesss. 120
locking of records ......... ceeess. 100,127

EXCLUSIVE attribute ......... 63,100,127

NOLOCK Option ceecececeeceeeass. 127,100

UNLOCK statement .......... . 130,100,127
[11TeTe (= ceesesaceecsseeaasas 26,044
multiple declarations ....ecceeececanann 39
multiple labels ...ceeeeeneenn .. 18,116,124
NAaME condition ..eeceevccaces cesesecess 162
NAMES 4 eusoeesc osssssascssacsccs .. 16,24,41

EXternal ..ccececccececctscccnsacns .. 42

internal ......... cectnennanna ceocosaes L2

qualified .eoceeecann ceseacsaresarsan 24

174

SCOPE Of tieerveeecicacancaasancenaaa U1
SIMPle teeciiececereaasncncnaancncoes 24
subscripted ....ciciiiciiceetacneeas 20

subscripted qualified ......ciacaecan. 25

use of ..... ceeeceaescsccacacacansees 43
nesting

of blocks ....... ceeees ceecsea-aas 20,74

Of ELSE ClauSeS .ececcecesscsansnanee 119
NOLOCK OptiOn ..iescececsseasssesesnss 127,100
nonbased variable ......... ceenscaa . 54,146
NORMAL attribute ...c..ceeeeeececec.s 50,145
NULL built-in function ....ccccecaee.. 156
null statement ....cceececcecaseenaas 18,120

compile-time ...cciciicecnnccansanss 137
null String ceccececeieeeecerccenacsnanss 28
numeric field arithmetic data ..... .. 26,31

ON statement ......cccicececacansaansass 120
USe Of teeveeaneancanaas cesnnseas «ee. 80
ONCHAR pseudo-variable ....cceveeeeeee. 103
ON-conditions ....esee... 18,79,121,128,160
also see ON statement
built-in functions ..e.cecccesecee.s 155
input/output s.ceeiiieceeeccananeans 161
list processing

cevecccsessencaseas 16U

nullification of ...... ceeecee eseceeces 18
prefixes used with .....cc.c.. esese 18,79
program checkout ....ccceeceee... 83,162
programmer-defined .......... «ess 83,164

with SIGNAL statement .c.eeceecsecess 129
ONFILE built-in function .....ccceceee. 155
ONKEY built-in function ..cccecceeceeses 155
ON=UNIit cuiveescecencscccasanaccanansaes 121

cannot be RETURN statement ..e...... 121
OPEN statement ......... ceeseccscssanesas 123
operations

arithmetic tceeeeeeccececasssannacsas 31

AYYAY~AYYAY ececsocecsasecsacssmanceanse 3D

bit String c..ccececcaceececcaaaansas 33

COMPAYiSON ceevececesaacenncannaee 33,34

concatenation .c.ceccecccccccenceasas 34

SCAlar—arYay ec.eeceecceacecssscsnacasness 35

operators
arithmetic .sevieeeecsnnccascenannaaaas 15
bit string ..c.eceeceaes ceceemnns eees 15

COMPATIiSON ceveerenccncacenccnccncsss 15
INFIX ceeecceecvencecocccccsaneascaaaas 31
PrefiX cceeeeevcecccencscoscsecesasas 31
string ...... ccescsccacanaas cececesss 15
OPtiONS c.icceeerrnenenccncsonccancanneas 17
also see individual options
OPTIONS attribute ...... meescccscceanee 12U
output;
see input/output
OUTPUT attribute ....cccececessca. 62,84,85
OUTPUT OpPtiON ..iccsececeacessscsaaasess 123
overlay defining .c.ceec... cesemacacnces 57

PACKED attribute ..ccieieeicecececveccnaeas 55
PAGE format iteMm ..cecececsceccssacaseaes 96
PAGE option ........ cecccaccecna esese.. 125
PAGESIZE option ........ I 2
PArametersS secieeecassacncecncsaanas 68,140
allocation of ...eciiecieann.n ceeee. 142
bounds and length .......cccceacaaa.. 142
controlled .c..ciceeeienecccnnanase.. 105
explicit declaration of ........... .. 40
with ENTRY statement ....ecceeeeesn.. 116



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

compile-time use 0f .....i.nieeanaa... 132
PICTURE attribute ...ccececeseceaeaeaas 45,157

with numeric data cccccacececcaaceaes H5

specification .c..ieieiecececaccnneas. 157

with string data ........ ceecseeceeas U7
picture format items .....ceceeicccecae.. 95
picture specification tables .......... 157
POINTER attribute ....icciccececann 64,146
pointer data .ceccceccacaaes eee-. 29,604,146
pointer gualification sympbol ........ 16,29
POSITION attribute .....ecieceecreieeea... 58

PrecCiSion ceeeeeecececeecaacccacnaanes 26,44
in expressions ........... ceeeeacenas 31
of format itemS .e.ccesevcssacssscaas 93
in picture specifications ........... 46
of real arithmetic constants ...... .o 27

prefix
condition ..cececccaccanns 79,18,121,160
13DEL tevererenccnnncannn ereeaaan 18,40

prefix operators;
see operators
PRINT attribute ...cceeceacaceacacsas 62,84

PRINT option ...... ceseveceesennenesanas 123
PRIORITY
built-in function ......eeeeeecceea.. 156
option ceeeececeaaaans cesesaceeaas 718,111
pseudo-variable ....... . 0 000, 103
problem data ........... cecsssacccsccass 26
procedure .......... certceaeanas 68,19,124
activation of .....iiiiiiiiiiiiiianann 74
compile-time ..... ceeeaen cee.-.. 138,135
external ...ceiiiieciiiiactencneanaaas 20
internal ......... cetetecccesscencans 20
invoCcation ...ceeccenccaacs ... 68,69,111

NAME +ceecssccansasassscsnnssacsscssas 20
PATAMEterS c.eeececeseccceassacsss 068,140
termination of .......... . 70,74,115,127
also see termination of blocks
PROCEDURE statement ....cceeceesceess 124,19

compile—time ...civeeccencccnscancans 138
Program ...ec.ee.. ceecsescaasecncanaes 21,11
control ceieiiiieeiennn ceeasesess 14,101
elements .teeeeieirceneansaanens ceees. 18
modification ......... e c
structure e...... cesscsesssassssess 17,74

program-checkout conditions ........ 162,83
program-control data2 ....ccccceeccceccoa. 28

Prologues ceveeeeeeceoes ceeecenenas oo 144
pseudo-array «.e... ceceececancsncannns .. 106
pseudo-structure ......ccceceveccecca.. 106
pseudo-variables .....cccceecccann eeee.. 103

PUT statement ....cecieceneacenncancaas 125

gqualified names ....eaece cesccesccess 24,39
READ statement ....ccececnecncacncseanccns 126
REAL attribute;
see mode
REAL pseudo-variable ..... ceeeeacaneaes 103
RECORD
attribute ..... ceteeceseasenann 60,84,85
condition ..... ceetsactacacsans ceaes 162
option ........ ceceesases ceseseseesas 123
transmission statements .......¢.0.... 98
RECURSIVE attribute ..... cesescaaaaa 74,124

recursive procedure ............ 74,124,143

REDUCIBLE attribute .......... 50,51,52,145

reducible procedures ..... ceeeesessas 50,145
relationship of arguments and
PAYAMEteYrS .ecececnccansccces eeceeess 140

remote format specification ........ 96,117
replacement, compile-tim€ .....cecc.... 133

return of control ......... eesses 69,74,127
return of value ..ccieeececeacaaas 53,699,127
RETURNS attribute ...... ceeessvenssssnss D3

RETURN statement ....cceceeceec... 127,69,74
cannct be an on-unit ...cccesececes.. 121
returned value
characteristics of ¢ceceeee. 116,124,128
specifications ...cececccesnccccneass 124
REVERT statement ..cceececveccccasss 128,82
USE Of ceeeeeecceccscsaacnncancannscoa 82
REWRITE statement ..ceeceaceceacanssssss 129
FOW-MAJOY OYAEY .cceeeeccscacansssannanse 37

SCAlar s.iieeceriecccnacaccncanccnncnnosans 22
assignment .....ceeeieccenaneaaaaesa 106
constant;

see constants
defining ceeeeeceecsccnscncsnccnsnans D7
expression;
see expressions
variable
see variables
SCAle tieeevencasccsaccsnssansseas 26,311,044
scanning, compile-time .....ccveceeces. 133
scope
of declarationsS .c.eceecsececccaccenas U1
Of NAMeS ciieereeenceasnsnaannsanasnss U1
of condition prefixesS .ceeceeessceces. 79
scope attributes .....iccciiiieneaaa.. U41,54
default fOr ceeececacesccacancaeaas DU,66
SECONDARY attribuUte ...eeececccccsasesass U9

secondary entry point .....cceecee... 20,116
SepPaArators .ceceviececeaces ceececcccsccssaas 15
sequence
c0l1lating c.eceeceaccacncasnss ceesasee 16
of control ..... cessessencscanasceesa 102

SEQUENTIAL attribute ......cc00.... 62,84,85
SEQUENTIAL Option eeeeeeececacceacasass 123

SET clauSe .eceeecccanacanas eecesescsass 103
SET OPtiON acecicececceseancecacccacsanse 126
SETS attribute ....ccccu... - 1 ¢

sign picture characters ............ 159,47
SIGNAL statement ....ce.ceveeeesse 129,82,83
with programmer-defined
ON-CONditiONS seeecacscccascacea 82,83
60-character Set .eecceeecacccccaaanaans 14
SKIP format item .ceeececcecceccccncccaacs 96
SKIP Option e.ceeeeecececcecccanncaness 125
SNAP option
specification ciceeeceeeiiecncecenaaa.. 118
stack, push-GoWn ..ceciceeceeccccncaceceaas 716
standard fileS ...cececccscaceas eesesss 100
input (SYSIN) ceeeccoacccaaceass 100,118
print (SYSPRINT) ........... 100,118,125
statement label ........0..0... 16,18,40,48

ceecctscceseccsaccsnceseas 121

AYLAY eeoecoceseacnnncance eeese. 28,U48,60

initial values fOr c.ceeeesccacacsas 60
asSSignment ....ececeiececcanccnccsass 106
constant ..ceecccccacacas ceccmccense -« 28
data c.ieeecenacan cesseccaacan eceanees 28
designator c.ecceceeccecancccencscsaas 29

required for FORMAT statement ...... 117

Index 175



variable ....... ceeesessessecsscccsess 28
statementsS .c..ccccencaaans cesseaesses 17,101
also see individual statement
alphabetic list of ...eiciveneeaas. 103
classification c.ieciacscenconacnnes 101
compile-time ......c0.0... ceeeeacess 134
compound «...... P I -
heading ..eeeeece.. eseessncencsenceas 19
identifiers c..iececcacccaacse ceaaceaas 16
input/output .......c00c00.. ceeeseess 101
relationship ceeeeeeceseacesccsaeasa 101
simple ..... N
STATIC attribute;
see storage class attributes
sterling
CONStanNtsS ceieeicecencanssncasonccoca 27
pictures ....... cececsasesesascas 146,159
STOP statement ...ceceececoccncaocnasass 130
storage;
also see allocation
ALLOCATE statement ....ceeveee.. 103,146
automatiC .ieeecacnscanceceaas 75,544,146
controlled ..c.iccieecncas . 76,54,103,146
FREE statement ...... T b )
static ceeeeans ceeean ceeecanes 75,54,146
storage class attributes ............ 54,75
default fOr ..cccieieercceanecnccees 54,66
restriCctionsS ..ceeeecescccancasccanans 54
with structures ...... cessencccancsss 67
STREAM ,
attribute .......ccc00can. ca... 62,84,85
OPLioN t..ierececcceacccanacccaaeaas 123
transmission MOJdEeS ..eeeccesccancsaes 85
data-directed .......... aeeesees. 86,90
edit-directed ..c.iiceeccenacnass 86,92
list-directed ....veeececcenccncsss 86
string
assignment ....c.cecieiceccccincanannan 107
attributes .c..c.ccciiiccanns ceeaasenns 47
built-in functions ...ceeececesessaa 153
data ..... cececsencane cecssssacess 27,28
STRING Option ceieececeienceenceananan 118,125
 SEYUCLUYE tevicececoscasacncssssnccanccns 23
aSSignMment ...eececcecccacccanceacsaa 106
BY N&ME;
see BY NAME
declarations and attributes ........ .. 66
with DEFINED attribute ..ceeceececease 57
with LIKE attribute ......cccceeeeeea 61
level numbers ....eccecccancaacnns 23,66
storage allocation .............. 103,504
with storage class attributes ....... 54

176

Subroutine ce...ceeceecececcsccccscacncas 68

Yeferences ....ceccececcccccncacenses 10
subscripts ....cc... ceececacens ceceaceea 24

interleaved .ce.eeececoceccaccaasnanans 25
SUBSTR pseudo-variable .ec.ceceeceeceas.s 103
SUBSTR built-in function .............. 153

compile-time use Of .c.ceeeceanaesas 139
syntactical uUnit ..e.ceecececccccncacacsas 11
syntax NOtatioN eeceeeceececcsscassesces 11
SYSIN file .ticieeeecccaceannacaeaass 100,118
SYSPRINT file .ececeeecenaeaeas. 100,118,125

t3SK steeeececccnccasscccacannnnsas 11,29,77
attached ....ccceeeceeccenaaes 78,111,145
attaching .s..ceeiececcacaceeaas 78,11,145
MAJOY eeeeceecoccccscscacacnsscanceanea 17
synchronization of ..eceeeeccaceceaaas 77
termination of .....cccccanana cececes 18

TASK attribute ..c.ciicsecaccccccccceass U8

task OPtiON weeeeecsececccsscscacacanees 78

TASK option ........ ceecasncecceass. 718,111

termination
DlOCKS teeeceacacccnsnansneass 74,119,127
function procedure ..... ceceea ... 69,127
PrOJTAM cceesocseoscsecsasscsceescess 130
£ASK ceceeccceccasccccssssnssannnacas /8

TITLE option ......... cemeececcsnseaeas 123

TO and BY cueeiceescaccacsaccnssssanncacs 114

truncation on assignment ......ccccc... 107

UNBUFFERED attribute ............. 63,84,85
UNBUFFERED OptiON cceeececcecasnacsaces 123
UNLOCK statement ......eeccecesaeacsaass 130
UNSPEC pseudo-variable .......ccccueee. 103
UPDATE attribute ...c.cceeeecacees 62,84,85
UPDATE OPtiON cuiceeecececececcnsnannsaes 123
USES attribute ..cccccca.. - 1

variables
ALXYAY ceeevccscccnccnascnnnane eees 22,49
based 29,54,64,97,1048,146
SCAlAr teciececieeiitacsccsannnnaanas 22
range Of c.iieieeeiiacacacanccnanaeas 22
default fOr range .....ccceecescsss. 66
statement-label ......ccccceccacscanas 28

WAIT statement ..... ceecescsencsscessssass 130
WHILE ClaAUS€ .eeecseccscscscsnsncasnaaas 1104
WRITE statement .ceeeeeececececcaancseoeas 131

ZE€YO SUPPIESSIiON ceeeeececcocscecaeas 159,46
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