





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































a direct-access data set.
and recorded key.

keyword: an identifier that is part of the
language and which, when used in the proper
context, has a specific meaning to the
compiler.

See source key

known: (applied to a name) recognized with
its declared meaning; a name is known
throughout its scope.

label: a name used to identify a statement
other than a PROCEDURE or ENTRY statement;
a statement label.

label constant: an unsubscripted name that
appears prefixed to any statement other
than a PROCEDURE or ENTRY statement.

label list (of a statement): all of the

label prefixes of a statement.

label list (of a label variable
declaration): a parenthesized list of omne
or more statement-label constants
immediately following the keyword LABEL to
specify the range of values that the
declared variable may have; names in the
list are separated by commas. When
specified for a label array, it indicates
that each element of the array may assume
any of the values listed but no other.

label prefix: a label prefixed to a

statement.

label variable: a variable declared with
the LABEL attribute and thus able to assume
as its value a label constant.

lanquage character set: a character set
which has been defined to represent program
elements in the source language (in this
context, character-string constants and
comments are not considered as program
elements).

leading zeros: zeros that have no
significance in the value of an arithmetic
integer; all zeros to the left of the first
significant integer digit of a number.

level number: an unsigned decimal integer
constant in a DECLARE or ALLOCATE statement
that specifies the position of a name in
the hierarchy of a structure. It precedes
the name to which it refers and is
séparated from that name by the name's
delimiter. Level numbers appear without
the hames in a parameter descriptor of an
ENTRY attribute specification.

level-one variable: a major structure
name; any unsubscripted variable not
contained within a structure.

list-directed transmission: the type of
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stream-oriented transmission in which data
in the stream appears as constants
separated by blanks or commas and for which
formatting is provided automatically.

locator qualification: in a reference to a
based variable, either a locator variable
or function reference connected by an arrow
to the left of a based variable to specify
the generation of the based variable to
which the reference refers, or the implicit
connection of a locator variable with the
based reference.

locator variable: a variable whose value
identifies the location in main storage of
a variable or a buffer.

locked record: a record in an EXCLUSIVE
DIRECT UPDATE file that is available to
only one task at a time.

logical level (of a structure member): the
depth indicated by a level number when all
level numbers are in direct sequence, that
is, when the increment between successive
level numbers is one.

logical operators:
operators -~ (not),

the bit-string
& (and), and |

(or).

lowexr bound:
dimension.

the lower limit of an array

major structure: a structure whose name is
declared with level number 1.

major task: the task that has control at
the outset of execution of a program. It
exists throughout the execution of the
program.

minor structure: a structure that is
contained within another structure. The
name of a minor structure is declared with
a level number greater than one.

mode (of arithmetic data): a
characteristic of arithmetic data; real or
complex.

multiple declaration: two Or more
declarations of the same identifier
internal to the same block without
different qualifications, or two or more
external declarations of the same
identifier with different attributes in the
same program.

multiprocessing: the use of a computing
system with two or more processing units to
execute two or more programs
simultaneously.

multiprogramming: the use of a computing
system to execute more than one program
concurrently, using a single processing
unit.



multitasking: a facility that allows a
programmer to execute more than one PL/I
procedure simultaneously.

name: an identifier appearing in a context
where it is not a keyword.

nesting: the occurrence of:

1. A block within another block.
2. A group within another group.

3. An IF statement in a THEN clause or an
ELSE clause.

4., A function reference as an argument of
a function reference.

5. A remote format item in the format
list of a FORMAT statement.

6. A parameter descriptor list in another
parameter descriptor list.

7. An attribute specification within a
parenthesized name list for which one
or more attributes are being factored.

non-connected storaqge: separate locations
in storage that contain related items of
data that can be referred to by a single
name but that are separated by other data
items not referred to by that name. .
Examples are the storage referred to by an
unsubscripted elementary name in an array
of structures or by a subscripted name
referring to an array cross section in
which the subscript list contains an
asterisk to the left of any element
expression.

null locator value: a special locator
value that cannot identify any location in
internal storage; it gives a positive
indication that a locator variable does not
currently identify any generation of data.

null string: a string data item of zero

length.

numeric character data:
picture data.

offset variable: a locator variable with
the OFFSET attribute, whose value
identifies a location in storage, relative
to the beginning of an area.

see decimal

on-condition: an occurrence, within a PL/I
task, that could cause a program interrupt.
It may be the detection of an unexpected
error or of an occurrence that is expected,
but at an unpredictable time.

on-unit: the specified action to be
executed upon detection of the on-condition
named in the containing ON statement. This

excludes SYSTEM and SNAP.

opening (of a file): the association of a
file with a data set and the completion of
a full set of attributes for the file name.

operand: an expression to whose value an
operator is applied.

operational expression: an expression
containing one or more operators.

operator: a symbol specifying an operation
to be performed. See arithmetic operators,
bit-string operators, comparison operators

and concatenation.

option: a specification in a statement
that may be used to influence the execution
or interpretation of the statement.

packed decimal: the internal
representation of a fixed-point decimal
data item.

padding:

1. omne or more characters or bits
concatenated to the right of a string
to extend the string to a required
length. For character strings,
padding is with blanks; for bit
string, with zeros.

2. oOne or more characters or bits
inserted in a structure so that the
structure elements have the required

alignment.
parameter: a name in a procedure that is

used to refer to an argument passed to that
procedure.

parameter descriptor: the set of
attributes specified for a single parameter
in an ENTRY attribute specification.

parameter descriptor list: the list of all
parameter descriptors in an ENTRY attribute
specification.

parameter list: a parenthesized list of
one or more parameters, separated by commas
following either the keyword PROCEDURE in a
PROCEDURE statement, or the keyword ENTRY
in an ENTRY statement. The list
corresponds to a list of arguments passed
at invocation.

partially-qualified name: a qualified name
that is incomplete, i.e., that includes one
or more, but not all, names in the
hierarchical sequence above the structure
member to which the partially-qualified
name refers, as well as the name of the
member itself.

picture specification: a character-by-
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character description of the composition
and characteristics of decimal picture data
and character-string picture data.

picture specification character: any of
the characters that can be used in a
picture specification. See decimal picture

reference.

processor: a program that prepares source
program text (possible preprocessed text)
for execution.

program: a set of one or more external

data and character-string picture data.

point of invocation: the point in the
invoking block at which the procedure
referenceto the invoked procedure appears.

pointer variable: a locator wvariable with
the POINTER attribute, whose value
identifies an absolute location in main
storage.

precision: the value range of an
arithmetic variable expressed as a total
number of digits and, for fixed-point
variables, the number of those digits
assumed to appear to the right of the
decimal or binary point.

prefix: a label or a parenthesized 1list of
one or more condition names connected by a
colon to the beginning of a statement.

prefix operator: an operator that precedes
an operand and applies only to that
operand. The prefix operators are +
(plus), - (minus), and -~ (not).

preprocessor: a program that examines the
source program for preprocessor statements
which are then executed, resulting in the

alteration of the source program.

preprocessor statement: a special
statement appearing in the source program
that specifies how the source program text
is to be altered; it is executed as it is
encountered by the preprocessor.

primary entry point: the entry point
identified by any of the names in the label

list of the PROCEDURE statement.

priority: a value associated with a task,
that specifies the precedence of the task
relative to other tasks.

problem data: string or arithmetic data
that is processed by a PL/I program.

procedure: a collection of statements,
headed by a PROCEDURE statement and ended
by an END statement, that is a part of a
program, that delimits the scope of names,
and that is activated by a reference to one
of its entry names.

procedure reference: an entry constant or
variable or a built-in function name. The
name may be followed by one or more
argument lists. It may appear in a CALL
statement or CALL option or as a function
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procedures, one of which must have the
OPTIONS (MAIN) option in its PROCEDURE
statement.

program control data: data used in a PIL/I
program to effect the execution of the
program. Program control data consists of
the following types: entry, task, file,
label, event, pointer, offset, and area.

proloque: the processes that occur
automatically on block activation.

pseudovariable: any of the built-in
function names that can be used to specitfy
a target variable.

gualified name: a hierarchical sequence of
names of structure members, confected by
periods, used to identify a component of a

structure. Any of the names may be
subscripted. See also locator
qualification.

range (of a default specification): a set
of identifiers and/or parameter descriptors
to which the attributes in a default

specification of a DEFAULT statement apply.

record: the logical unit of transmission
in a record-oriented input or output
operation.

recorded key: a key recorded in a direct-
access volume to identify an associated
data record.

recursive procedure: a procedure that may
be reactivated while still active in the
same task.

reentrant procedure: a procedure that may
be reactivated while active in another
task.

REFER expression: the expression preceding
the keyword REFER, from which an original
bound, length, or size is taken when a
based variable containing a REFER option is
allocated, either by an ALLOCATE or LOCATE
statement.

REFER object: the unsubscripted element
variable appearing in a REFER option that
specifies a current bound, length, or size
for a member of a based structure. It must
be a member of the structure, and it must
precede the member declared with the REFER
option.

reference: +the appearance of a name,



except in a context that causes explicit
declaration.

remote format item: the letter R specified
in a format list together with the label of
a separate FORMAT statement.

repetition factor: a parenthesized
unsigned decimal integer constant that
specifies:

1. The number of occurrences of a string
configuration that make up a string
constant.

2. The number of occurrences of a picture
specification character in a picture
specification.

repetitive specification: an element of a
data list that specifies controlled
iteration to transmit one or more data
items, generally used in conjunction with
arrays.

returned value: the value returned by a
function procedure to the point of
invocation.

scalar item:
element.

a single item of data; an

scalar variable: a variable that can
represent only a single data item; an
element variable.

scale: a system of mathematical notation:
fixed-point or floating-point scale of an
arithmetic value.

scale factor: a specification of the
number of fractional digits in a fixed-
point number.

scope (of a condition prefix): the portion
of a program throughout which a particular
condition prefix applies.

scope (of a declaration): the portion of a
program throughout which a particular
declaration is a source of attributes for a
particular name.

scope (of a name): the portion of a
program throughout which the meaning of a
particular name does not change.

secondary entry point: an entry point
identified by any of the names in the label

list of an ENTRY statement.

|select-group: a sequence of selection
|clauses headed by a SELECT statement and
|closed by its corresponding END statement,
|used for control purposes.

|

|selection clause: A WHEN or OTHERWISE
|clause of a select-group.

self-defining data: a data item, or an
aggregate of data items, that includes
descriptive information about attributes of
the data, such as values for adjustable
bounds or lengths.

separator: see delimiter.
sign and currency symbol characters: the
picture specification characters, S, +, -,
and $. These can be used

1. As static characters in which case
they are specified only once in a
picture specification and appear in
the associated data item in the
position in which they have been
specified.

2. As drifting characters, in which case
they are specified more than once (as
a string in a picture specification)
but appear in the associated data item
at most once, immediately to the left
of the significant portion of the data
item.

significant allocation: any unfreed
allocation in an area and any freed

allocation that lies between the start of
the area and the end of the unfreed
allocation that is farthest from the start
of the area. If a subseguent allocation of
the same size is made in the same location
the original allocation ceases to be
significant.

simple parameter: a parameter for which no
storage-class attribute is specified; it
may represent an argument of any storage
class, but only the current generation of a
controlled argument.

source key: a key referred to in a record-
oriented transmission statement that
identifies a particular record within a
direct-access data set.

source program: the program that serves as
input to the compiler. The source program
may contain preprocessor statements.

source variable: a variable whose value is
to be assigned or to take part in some
other operation.

standard default: the alternative
attribute or option assumed when none has
been specified and there is no applicable
DEFAULT statement.

standard file: a file assumed by the
processor in the absence of a FILE or
STRING option in a GET or PUT statement;
SYSIN is the standard input file and
SYSPRINT is the standard output file.

standard system action: action specified
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by the language to be taken in the absence
of an on-unit for an on-condition.

statement: a basic element of a PL/I
program that is used to delimit a portion
of the program, to describe names used in
the program, or to specify action to be
taken. A statement can consist of a
condition list, a label list, a statement
identifier, and a statement body that is
terminated by a semicolon.

statement body: that part of a statement
that follows the statement identifier, if
any, and is terminated by the semicolon; it
includes the statement options.

statement identifier: +the PL/I keyword
that indicates the purpose of the
statement.

statement-label constant:
constant.

see label

statement-label expression:
expression.

statement-label variable:
variable.

see label

see label

static storage allocation: the allocation
of storage for static variables.

static variable: a variable that is
allocated before execution of the program
begins and that remains allocated for the
duration of execution of the program.

stream: see data stream.
string: a connected sequence of characters

or bits that is treated as a single data
item.

string variable: a variable declared with
the BIT or CHARACTER attribute, whose
values can be either bit strings or
character strings.

structure: a hierarchical set of names
that refers to an aggregate of data items
that may have different attributes.

structure expression: an expression whose
evaluation yields a structure set of
values.

structure of arrays: a structure
containing arrays specified by declaring
individual members names with the dimension
attribute.

structure member: any of the minoxr
structures or elementary names in a
structure.

structuring: the makeup of a structure, in
terms of the number of members, the order
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in which they appear, their attributes, and
their logical level (but not necessarily
their names or declared level numbers).

subfield (of a picture specification):

that portion of a picture specification
field that appears before or after a Vv

picture specification character.

subroutine: a procedure that is invoked by
a CALL statement or CALL option. A
subroutine cannot return a value to the
invoking block, but it can alter the value
of variables.

subscript: an element expression that
specifies a position within a dimension of
an array. A subscript can also be an
asterisk, in which case it specifies the
entire extent of the dimension.

subscript list: a parenthesized list of
one or more subscripts, one for each
dimension of an array, which together
uniquely identify either a single element
or cross section of the array.

subtask: a task that is attached by the
given task or any of the tasks in a direct
line from the given task to the last
attached task.

synchronous: using a single flow of
control for serial execution of a program.
target variable: a variable to which a
value is assigned.

task: the execution of one or more
procedures by a single flow of control.

task name: an identifier used to refer to
a task variable.

task variable: a variable with the TASK
attribute whose value gives the relative
priority of a task.

termination (of a block): cessation of
execution of a block, and the return of
control to the activating block by means of
a RETURN or END statement, or the transfer
of control to the activating block or to
some other active block by means of a GO TO
statement.

termination (of a task): cessation of the
flow of control for a task.

truncation: the removal of one or more
digits, characters, or bits from one end of
an item of data when a string length or
precision of a target variable has been
exceeded.

the upper limit of an array

upper bound:

dimension.



variable: a named entity that is used to
refer to data and to which values can be
assigned. Its attributes remain constant,
but it can refer to different values at
different times. Variables fall into three
categories, applicable to any data type:
element, array, and structure. Variables
may be subscripted and/or qualified, or
locator gualified.

virtual point picture character: the
picture specification character, V, which
is used in picture specifications to
indicate the position of an assumed decimal
or binary point.

zero-suppression characters: the picture
specification characters Z, Y, and *, which
are used to suppress zeros in the
corresponding digit positions.
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+ picture character 322

|| concatenation symbol 40

$ currency symbol 9,322
$ picture character 211

* (asterisk) notation
ALLOCATE statement 90
array cross-sections 27
controlled parameters 118
CONTROLLED variables 90
simple parameters 118

* picture character 210

* zero suppression character 318

*/ (comment identifier) 11

/ insertion character 319
/ insertion picture characters 211
/% (comment identifier) 11

. insertion character 318

%ACTIVATE preprocessor statement 478
%assignment preprocessor statement 479
%XCONTROL listing control statement 483
XDEACTIVATE preprocessor statement 479
%DECLARE preprocessor statement 479
%DO preprocessor statement 480

%ELSE clause 248,481

XEND preprocessor statement 480

%GO TO preprocessor statement 480

%IF preprocessor statement 481
%INCLUDE preprocessor statement 481
%NOPRINT listing control statement 484
%NOTE preprocessor statement 482
%null preprocessor stateme 482

%PAGE listing contro tement 484
%PRINT listing contfol statement 484
SPROCEDURE preprocessor statement 482
%SKIP listing control statement 485
%XTHEN clause 248,481

# number sign 9

8 commercial “at®” sign 9

A picture specification character 22
A-format item 326

abbreviations of keywords 309
abnormal termination of program 69

Index

ABS built-in function 364
access
direct 183,187,190,191
sequential 183,189,187,191
accuracy of mathematical built-in
functions 355
ACOS built-in function 364
activation of blocks 65
ADD built-in function 364
ADDBUFF option 174
additive attributes 123,125
BACKWARDS attribute 125
ENVIRONMENT attribute 125
EXCLUSIVE attribute 125
KEYED attribute 125
locked record 125
PRINT attribute 125
ADDR built-in function 364,93
address
symbolic names 15
aggregates
arguments 356
data 4,155,285
algebraic comparisons 39
aliased variable 276
ALIGNED attribute 31,405
alignment, record 502
ALL built-in function 364
ALL option 62
ALLOCATE statement 439,53
for based variables 97
for controlled variables 89
with IN option 100
allocation
buffer 152,167
of storage 70
ALLOCATION built-in function 364,91
allocation of parameters 117
asterisk notation 118
bounds, lengths, and sizes 117
controlled parameter 117
expression notation 118
parameter attributes 117
simple parameter 117
alphabetic character 9
alphabetic list of format items 326
A-format item 326
B-format item 326
Cc-format item 327
COLUMN format item 327
conversion rules 335
E-format item 328
F-format item 329
LINE format item 330
P-format item 330
PAGE format item 330
R-format item 331
SKIP format item 331
X-format item 331
alphameric character 9
altering length of string data 207
alternate index 192

Index
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alternative attributes 123 array (continued)

BUFFERED and UNBUFFERED 124 dimension 25
INPUT, OUTPUT, and UPDATE 124 extent 25
SEQUENTIAL, DIRECT and TRANSIENT 124 infix operators with u4
STREAM and RECORD 124 parameter 119
ambiguous references 80 prefix operators with 44
amending a program 237 subscripts 26
American standard code for information array expressions 35
interchange (ASCII) 153 converting 44
ANY built-in function 365 data conversion in 45
application of attributes 81 evaluation of 43
application of standard defaults 81 in IF clauses u4
problem data 82 array of structures 29
program control data 82 cross-sections of 29
area 155,98 array-and-array operations 44
ALLOCATE statement with IN option 100 array-and-element operations 44
assignment 101 array-and-structure operations 45
condition 101,393 array-handling built-in functions 354,355
condition codes 386 ASCII (American standard code for
data 25 information interchange) 153
EMPTY built-in function 101 ASCII data sets 153,177
extent of 99 block prefix fields 153,178
FREE statement with IN option 101 BUFOFF option 153,178
input/output of 102 D-format record@ 154
locator conversion 99 D-format records 178
offset expressions 100 DB-format record 154
offset variables 99 DB-format-records 178
parameter 120 default rules 154,178
variables 155,99 ASCII option 153,177
AREA attribute 408 ASIN built-in function 365
AREA condition 101 ASSEMBLER option 432
ARGn option 291 assignment
argument 119 and initialization 281
aggregate 356 area 101
area parameter 120 BY NAME 46,
array parameter 119 data conversion 36
conversion of 354 editing by 207
dummy 113 other forms of 208
element parameter 119 statement 12,441,511
entry expressions as 115 associating data sets with files 128
entry parameter 119 asterisk (#) notation
file parameter 119 ALLOCATE statement 90
label parameter 119 array cross-sections 27
locator parameter 120 controlled parameters 118
null 356 CONTROLLED variables 90
preprocessor functions 244 simple parameters 118
string parameter 120 asynchronous operation 158,251
structure parameter 119 ATAN built-in function 365
arithmetic ATAND built-in function 365
built-in functions 353,355 ATANH built-in function 365
conversion 36 ATTENTION
operation 282 condition 393
operators 10 condition code 386
overflow 17 attribute 405
arithmetic built-in function additive 123,125
arithmetic built-in functions ALIGNED 31,405
arithmetic data alternative 123
base 16 AREA 408
description 15 AUTOMATIC 408
mode 16 BACKWARDS 125,410
precision 16 BASED 408
scale 16 BINARY 410
arithmetic operations 353 BIT 410
general discussion 38 BUFFERED 124,411
results of 38 BOILTIN 411
array 25 CHARACTER 410
bounds 25 COMPLEX 19,412
cross-sections 27 CONDITION 412
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attribute (continued)
CONNECTED 412
CONTROLLED 408
DECIMAL 410 )
declarations 279
default 81
DEFINED 30,413
dimension 417
DIRECT 417
ENTRY 106,114,418
ENVIRONMENT 125,148,162,199,421
EVENT 421
EXCLUSIVE 125,423
EXTERNAL 423,78
file 123,423
FIXED 424
FLOAT 424
GENERIC 425
INITIAL 32,426
INPUT 428
INTERNAL 423,78
IRREDUCIBLE 428
isUB defining 415
KEYED 125,429
LABEL 429
length 410
LIKE 30,430
merging of 127
of returned values 109
OFFSET 431
OPTIONS 432
OUTPUT 428
parameter 117,434
parameter descriptor lists 418
PICTURE 19,22,434
POINTER 431
POSITION 30,413
precision 435
PRINT 125,436
processes in application of 81
REAL 412
RECORD 124,436
REDUCIBLE 428
RETURNS 110,437
SEQUENTIAL 417
simple defining 414
size 408
specifications 83
specifying 15
STATIC 408
STREAM 124,436
string overlay defining 416
targets in assignment 43
TASK 437 ,
TRANSIENT 202,417
UNALIGNED 31,405
UNBUFFERED 124,411
UPDATE 428
VARIABLE 438
VARYING 21,410
AUTOMATIC attribute 408
automatic storage 87,88

B insertion character 319
B-format item 326
BACKWARDS attribute 125,410
base of arithmetic data 16

BASED attribute 408

based storage 91
ADDR built-in function 93
ALLOCATE statement 97
area assignment 101
areas 98
based variables 91
based variables and input/output
FREE statement 97
input/output of areas 102
list processing 96
locator qualification 91
multiple generations of based
variables 97
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multiple locator qualification 102

NULL built-in function 98
pointer variables 92
self-defining data (REFER option)
types of list 98
based variables 91,93
ALLOCATE statement for 97
and input/output 93
FREE statement for 97
multiple generations of 97
processing mode 93
based variables and input/output
LOCATE statement 94
READ with SET statement 94
batch processing 227
begin block 63
as on-unit 63
definition 13
termination of 67
BEGIN statement 443,53
BINARY attribute 410
BINARY built-in function 365
binary digit (bit) 9
binary fixed-point data 17
default precision 17
maximum Iength 17
binary floating-point data 18
default precision 19
extended form 19
long form 19
maximum size 19
~short form 19
bit (binary digit) 9
BIT attribute 410
BIT built-in function 214,366
bit comparisons 39
bit to arithmetic conversion 337
bit to character conversion 346
bit to numeric character conversion
bit-string
data 22
handling 213
operations 38
operators 10
unaligned 155
BKWD option 170
BKWK option 162

blanks 10
" BLKSIZE option 150,166
block
activation of 65
begin 63

definition 13
external 64

95

344

Index
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block (continued)
general discussion 63
internal 64
nested 64
prefix fields 153,178
procedure 63
termination of 67
BOOL built-in function 215,366
in bit-string operations 39
Boolean algebra 39
bounds
‘controlled parameter 118
simple parameter 118
bounds of array dimension 25
buffer allocation 152,167
BUFFERS option 152,167
DCB subparameter 152
BUFFERED attribute 124,411
BUFFERS option 152,167
BUFND option 162,170
BUFNI option 162,170
BUFOFF option 153,178
BUFSP option 162,170
built-in
functions 111
subroutines 112
built-in function
ABS 364

accuracy of mathematical functions

ACOS 364

ADD 364

ADDR 364,93

aggregate arguments 356
ALL 364

ALLOCATION 364,91

ANY 365

arithmetic 353
array-handling 354,355
ASIN 365

ATAN 365
ATAND 365
ATANH 365

BINARY 365

BIT 214,366

BOOL 215,366

CEIL 366

CHAR 214,366
classification of 353
COMPILETIME 336
COMPLETION 257,366,400
COMPLEX 367
condition-handling 354
CONJG 367

conversion of arguments 354
cos 367

COSD 367

COSH 367

COUNT 367

COUNTER 368
CURRENTSTORAGE 368
DATAFIELD 368

DATE 369

DECIMAL 369

DIM 369

DIVIDE 369

EMPTY 101,369

ERF 369

ERFC 369
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built-in function (continued)
EXp 370

FIXED 370
FLOAT 370
FLOOR 370
HBOUND 370
HIGH 215,370
IMAG 370

INDEX 214,370
input/output 354
LBOUND 371
LENGTH 215,371
LINENO 371

LOG 371

LOG10 371

LOG2 371

LOW 215,372
mathematical 353,355
MAX 372

MIN 372
miscellaneous 354
MOD 372

MULTIPLY 372
multitasking 354
NULL 373,98

null arguments 356

OFFSET 373
ONCHAR 373
ONCODE 373
ONFILE 373
ONKEY 373
ONLOC 374

ONSOURCE 373
PARMSET 374
PLIRETV 375
POINTER 375

POLY 375
PRECISION 375
preprocessor 354
PRIORITY 375

PROD 376

REAL 376
REPEAT 215,376
ROUND 376
SAMEKEY 376
SIGN 377

SIN 377

SIND 377

SINH 377

SQRT 377

STATUS 257,377

STORAGE 377

storage control 354
string 214,215,378
string-handling 353,355
SUBSTR 214,378

SUM 379

TAN 379 .

TAND 379

TANH 379

TIME 379

TRANSLATE 215,379

TRUNC 380

UNSPEC 215,380

used in data conversion 37
VERIFY 215,381

BUILTIN attribute 411



BY NAME option 46
BY option 56
byte 31

C-format item 327
CALL option 32
CALL statement 253,444,59
EVENT option 253
PRIORITY option 254
TASK option 253
case selection
(see select-group)
CEIL built-in function 366
CEIL values
table of 333
chained list 97
channel programs (NCP)
number of 175
CHAR built-in function 214,366
character
(period) 211
picture 322
zero suppression 318
insertion 319
(comma) 211
, insertion 318
alphabetic 9
alphameric 9
B (insertion) 211
B insertion 319
comparisons 39
CR picture 322
DB picture 322
E picture 324
F picture 324
‘I picture 322
insertion 318
K picture 324
picture 211,322
picture specification 315
R picture 322
S picture 322
special 10
T picture 322
Z zero suppression 318
zero suppression 317
CHARACTER attribute 410
character sets 307
introduction 9
use of 10
with EBCDIC and card-punch codes 307
48-character set 308
60-character set 307
character specifications
numeric 209
character strings
and comments 241
PICTURE attribute 22
character to arithmetic conversion 337
character to bit conversion 348
character to numeric character
conversion . 343
character-string data 21
picture characters for 315
repetition factors 21
character-string picture
specifications 212

“ N E4o

characteristics, data 15
characters
special 9
CHECK condition 221,393
CHECK condition codes 386
CHECK condition prefix 394
CHECK statement 228,U445,61
checkout compiler, facilities of 6
classes of statements 49
descriptive statements 49
DISPLAY statement 51
procedure blocks 63
classification
key (GENKEY) 174
of built-in functions 353
of conditions 392
of statements 49
classification of built-in functions
arithmetic built-in functions 353
array-handling built-in functions
condition-handling built-in
functions 354

input/output built-in functions 354
mathematical built-in functions 353
miscellaneous built-in functions 354
multitasking built-in functions 354
preprocessor built-in functioms 354

storage control built-in functions
string-handling built-in functions
classification of conditions 392
AREA condition 393
ATTENTION condition 393
CHECK condition 393
COMPLETION built-in function 400
CONDITION condition 396
CONVERSION condition 396
ENDFILE condition 396
ENDPAGE condition - 397
ERROR condition 397
FINISH condition 398
FIXEDOVERFLOW condition 398
KEY condition 398
NAME condition 399
OVERFLOW condition 400
PENDING condition 400
RECORD condition 400
SIZE condition 401
STRINGRANGE condition 401
STRINGSIZE condition 402
SUBSCRIPTRANGE condition 402
TRANSMIT condition 402
UNDEFINEDFILE condition 403
UNDERFLOW condition 404
ZERODIVIDE condition 404
clause
%ELSE 481
%THEN 481
ELSE 461
OTHERWISE 474
THEN 461
WHEN 474
CLOSE statement 130,446
closing file 126

in dynamically-loaded procedure 70

closing nested blocks and groups 64
closure of blocks 67

COBOL interface 297

COBOL option 291

Index
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354

354
353
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COBOL routine
passing arguments to 290
termination of 296
code
AREA condition 386
ATTENTION condition 386
card punch 307
CHECK condition 386
condition 383
condition built-in functions 223
CONDITION condition 386
CONVERSION condition 386
EBCDIC 307
ENDFILE condition 384
ENDPAGE condition 385
ERROR condition 384
FINISH condition 384
FIXEDOVERFLOW condition 385
information intexrchange 122
KEY condition 384
NAME condition 384
OVERFLOW condition 385
PENDING condition 385
RECORD condition 384
return 299
SIZE condition 385
STRINGRANGE condition 386
STRINGSIZE condition 385
SUBSCRIPTRANGE condition 386
TRANSMIT condition 384
UNDEFINEDFILE condition 384
UNDERFLOW condition 385
ZERODIVIDE condition 385
coding format 9
coding source programs for optimizing
compiler
aliased variable 276
common expression elimination 276
other optimization features 278

redundant expression elimination 278

transfer of invariant expressions

collections, data &4

COLUMN format item 327

comments 11,241

commercial "at"™ sign (3) 9

common errors and pitfalls 278
arithmetic and logical operations
assignments and initialization 281
data aggregates 285
declarations and attributes 279
do-groups 284
functions and pseudovariables 285
input/output 286
on-conditions and on-units 285

operating system and job control 278

program control 279
source program and general syntax
strings 285
common expression
elimination 276
interrupt handling 274
common storage 293
communication, interlanguage 289
comparison 39
bit 39
character 39
conversion of operands in 39
operations 39
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comparison (continued)

operators 10

program control data 39

tables for 353
compile-time operations 6
compiler

differences 505

facilities of 6
COMPILETIME built-in function 366
COMPLETION

built-in function 257,366,400

pseudovariable 367
complex arithmetic data 16,19
COMPLEX attribute 19,412
COMPLEX built-in function 367
COMPLEX pseudovariable 367
complex to real conversion 337
compound statement 12
computational statement type 51
concatenation operations 40
concatenation symbol (|}) 40
concepts of PL/I 1

blanks 10

identifiers 10

string data 21
condition

AREA 393

ATTENTION 393

built-in functions 223

CHECK 221,393

classification of 392

codes (ON-codes) 383

condition 221,396

condition code 386

CONVERSION 396

disabling 12

ENDFILE 396

ENDPAGE 397

ERROR 202,397

FINISH 398

FIXEDOVERFLOW 398

KEY 398

list of 392

NAME 399

OVERFLOW 400

PENDING 203,400

prefix 12,217

RECORD 202,400

SIZE 17,222,401

STRINGRANGE 222,401

STRINGSIZE 402

SUBSCRIPTRANGE 222,402

TRANSMIT 202,402

UNDEFINEDFILE 403

UNDERFLOW 404

ZERODIVIDE 404
CONDITION attribute 412
condition codes (ON-codes) 383

AREA condition codes 386

ATTENTION condition code 386

CHECK condition codes 386

CONDITION condition code 386

CONVERSION condition codes 386

ENDFILE condition code 384

ENDPAGE condition code 385

ERROR condition code 384

FINISH condition codes 384

FIXEDOVERFLOW condition code 385



condition codes (ON-codes) (continued)
KEY condition codes 384
NAME condition codes 384
OVERFLOW condition code 385
PENDING condition code 385
RECORD condition codes 384
SIZE condition code 385
STRINGRANGE condition code 386
STRINGSIZE condition code 385
SUBSCRIPTRANGE condition code 386
TRANSMIT condition codes 384
UNDEFINEDFILE condition codes
UNDERFLOW condition code 385
ZERODIVIDE condition code 385
CONDITION condition 221,396
condition-handling built-in functions
CONJG built-in function 367
CONNECTED attribute 412
connected storage 117
CONSECUTIVE data sets
CONSECUTIVE option 162
consecutive organization 178

384

152,168

sequential update 179
constant

definition 15

file 122

contained in, definition 75
contextual declaration 76
control
format items 325
printer/punch 172
program 279
storage 87
control area 122
control data, program 23
control format
control interval 122
control statement
listing 249,483
type 54
control variable 55
CONTROLLED
data 70
parameter 117
storage 88
structures 91
CONTROLLED attribute 408
controlled parameter
bounds, lengths, and sizes
controlled storage 88
ALLOCATE statement 89
ALLOCATION built-in function 91
controlled structures 91
FREE statement 89
multiple generations 90
controlled variables
ALLOCATE statement for 89
FREE statement for 89
multiple generations of 90
conversational processing 227
conversion
arithmetic 36
condition 396
condition codes
data 271,35
in concatenation operations 40
locator 99
of arguments

118

386

354

354

conversion (continued)

of program control data 37

rules 335

type 36
CONVERSION condition 396,47
conversion of arganments 354

array-handling built-in functions 355

mathematical built-in functions 355

string-handling built-in functions
conversion of data

by built-in function 37

in arithmetic operations 38

in assignments 36

in comparison operations 39

in operational expressions 36
coordination and synchronization of
tasks 255

DELAY statement 257

sharing files between tasks 256

testing and setting event variables

WAIT statement 256
coordination of tasks

sharing data between tasks
COPY option 135
COS built-in function 367
COSD built-in function 367
COSH built-in function 367
COUNT built-in function 367
COUNTER built-in function 368
CR picture character 322
creating data set 183,189,190
creation of tasks 253

call statement 253

priority of tasks 254
credit, debit, and overpunched signs

CR picture character 322

DB picture character 322

I picture character 322

R picture character 322

T picture character 322
cross sections

arrays 27

arrays of structures 29
CTLASA option 172
CTL360 option 172
currency symbol ($) 9,319
current status list 232

PUT ALL statement 236

PUT FLOW statement 235

PUT SNAP statement 235

PUT variables 232
CUORRENTSTORAGE built-in function 368

355

256

255

322

D option 162

D-format record 154,178

data
aggregates 155,285
binary fixed-point' 17
binary floating-point 18
conversion 271
decimal fixed-point 16
description 3
elements 15
format items 325
interchange (COBOL)
lists 136
mapping 290,487

173

Index 531



data (continued)
organization 25
problem 290,82
program control 290,82
set organization 152,168
sets 121
specifications 136
string 21
transmission statements
transmitted 155
types 3,15,290

data conversion 271,35
and expression evaluation 335
exceptional conditions 47
expressions and 35
in array expressions 45
in assignments 36
in operational expressions 36
source to target rules 335

data lists 136
repetitive specification 137
transmission of data-list elements 138

data management optimization 174
ADDBUFF option 174
INDEXAREA option 174
NOWRITE option 174

data mapping 290,487
record alignment 502
structure mapping 487

data movement statement type 51

DATA option 140

data set 121
ASCII 153,177
CONSECUTIVE 152
creating 183,189,190
information interchange codes 122
organization 152,168
teleprocessing 171

data set organization
CONSECUTIVE 152,168
INDEXED 168
REGIONAL 168
VSAM 168,192

data specification 136
data lists 136
data-directed 140
edit-directed 143
list-directed 138

data transmission statements
DELETE statement 156
LOCATE statement 156
READ statement 156
REWRITE statement 156
UNLOCK statement 156
WRITE statement 156

data transmitted 155
area variables 155
data aggregates 155
unaligned bit strings 155
varying-length strings 155

data-directed data specification 140
data-directed data in stream 140
data-directed data specification for
input 141
data-directed data specification for

output 142

example 143
length of output fields 143

134,155

134,155
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data-directed transmission 133
DATAFIELD built-in function 368
DATE built-in function 369
DB option 162
DB picture character 322
DB-format record 154,178
DCB subparameter 152,176
DECIMAL attribute 410
DECIMAL built-in function 369
decimal digit 9
decimal digit specifier 317
decimal fixed-point data 16
default precision 17
maximum length 17
decimal floating-point data 18
default precision 18
maximum length 18
decimal-point specifier 317
declaration
attributes 279,49
contextual 76
examples 77
explicit 75
implicit 77
record files 205
DECLARE statement 446,49
default
assumptions 3
attributes 81
record format 151,167
restoring standard 84
rules 154,178
specification, factored 85
statement 83
default attributes 81
application of standard defaults 81
control of by programmer 49
processes in application of
attributes 81
default precision
binary fixed-point data 17
binary floating-point data 19
decimal fixed-point data 17
decimal floating-point data 18
default statement 447,49,83
attribute specifications 83
DESCRIPTORS option 83
factored default specification 85
programmer-defined defaults 85
restoring standard defaults 84
restrictions 85
scope of 84
DEFINED attribute 30,413
defining
iSUB 415
simple 414
string overlay 416
DELAY statement 257,450
DELETE statement 156,450
descendant on-units
descriptive statements 49
descriptor lists, parameter 114
DESCRIPTORS option 83
device-associated files 176
diagnostic statements 61
differences, compiler
digit
binary (bit) 9



digit (continued)

decimal 9
digit specifier 317
DIM built-in function 369
dimension attribute 25,417
direct access 183,187,190,191
DIRECT attribute 417
disabling conditions 12
DISPLAY statement 451,51
DIVIDE built-in function 369
Do loops 451
DO statement 451,55
do-group 284

definition 13

preprocessor 247
doubleword 31
dummy arguments 113
dummy records 183,189,185,190
dynamic 69

allocation of storage 70

loading of external procedure 69
dynamically descendant on-units 219

E picture character 324
E-format item 328
EDIT option 143
edit-directed data specification 143
format lists 144
edit-directed format items 325
alphabetic list 326
control format items 325
data format items 325
remote format item 326
table of CEIL values 333
edit-directed transmission 134
editing by assignment 207
altering length of string data 207
picture specification 209
editing characters
numeric picture specification 20
element
data 15
expression 35
parameter 119
elimination
common expression 276
redundant expression 276,278
ELSE clause U461
embedded keys 180
EMPTY built-in function 101,369
enabled conditioms
CHECK condition 221
condition built-in functions 223
condition codes 223
CONDITION condition 221
condition prefixes 217 ;
dynamically descendant on-units 219
null on-unit 219
ON statement 218
on-units 219
REVERT statement 221
scope of condition prefix 218
scope of ON statement 219
SIGNAL statement 221
SIZE condition 222
STRINGRANGE condition 222
SUBSCRIPTRANGE condition 222

END statement 107,454,53,59
as procedure delimiter 52
with nested blocks and groups 64
ENDFILE
condition 396
condition code 384
ENDPAGE
condition 397
condition code 385
entry attribute 106,114,418
entry expressions as arguments 115
parameter descriptor lists 114
entry data 24
entry expressions as arguments 115
entry parameter 119
entry points
functions 106
primary 66
secondary 66
subroutine 106
ENTRY statement 455,52
environment
establishing FORTRAN 294
establishing PL/I 294
interlanguage 294
ENVIRONMENT attribute 125,199,421
for RECORD files 162,174
ADDBUFF option 174
ASCII option 177
BKWD option 170
BLKSIZE option 166
block prefix fields 178
buffer allocation 167
BUFFERS option 167
BUFND option 170
BUFNI option 170
BUFOFF option 178
BUFSP option 170
COBOL option 173
CONSECUTIVE option 168
CTLASA option 172
CTL360 option 172
D-format record 178
data interchange (COBOL) 173
data management optimization 174
data set organization 168
DB format record 178
device-associated files 176
GENKEY option 174
in-line code optimization
(TOTAL) 174
INDEXAREA option 174
INDEXED option 168
key classification (GENKEY) 174
key length option (KEYLENGTH) 176
key location option (KEYLOC) 176
KEYLENGTH option 176
KEYLOC option 176
LEAVE option 171
magnetic tape handling options 171
NCP option 175
NOWRITE option 174
number of channel programs
(NCP) 175
optimization options 170
PASSWORD option 169
printer/punch control 172
record format options 162
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ENVIRONMENT attribute (continued)
for RECORD files (continued)
RECSIZE option 165
REGIONAL option 168
REREAD option 171
REUSE option 170
SCALARVARYING option 175
SIS option 169
SKIP option 169
teleprocessing 171
TOTAL option 170,174
TP (M) option 171
TP(R) option 171
track overflow (TRKOFL)
TRKOFL option 175
VSAM option 168
for STREAM files 148
ASCII data sets 153
block prefix fields 153
buffer allocation option
BUFFERS option 152
BUFOFF option 153
CONSECUTIVE option 152
D-format record 154
data set organization options
DB-format record 154
LEAVE option 153
magnetic tape handling options
record format options 149
REREAD option 153
epilogue 73
ERF built-in function 369
ERFC built-in function 369
error
condition code 384
conditions 12
handling 202
ERROR condition 202,397
error condition code 384
established action
establishing FORTRAN environment 294
establishing PL/I environment 294
EVENT attribute 421
event data 24
EVENT option 158
exception control statements 59
exceptional conditions
during data conversion 47
EXCLUSIVE attribute 125,423
execution-time facilities 6
EXIT statement 107,456,59
exit-points of subroutine 106
EXP built-in function 370
explicit declaration 75
scope of 76
exponent specifiers 324
E picture character 324
K picture character 324
expression
and data conversion 35
array 35
as subscript 27
common 273
element 35
elimination 276,278
evaluation 335
file 123
general discussion &

175

152
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152

153

expression (continued)
notation 118
offset 100

operational 35
operations 37
pointer 92
preprocessor 242
simplification 276
structure 35
expression and data conversion
ambiguous references 80
classes of statements 49
default attributes 81
default statement 83
EXTERNAL attribute 78
INTERNAL attribute 78
multiple declarations 80
prologques and epilogues 72
expressions and data conversion 35
extended floating-point form 19
extent
of area 99
of array dimension 25
EXTERNAL attribute 423,78
external blocks 64
external names
format restrictions 10
truncation of by compiler 10
external procedure
definition 64
dynamic loading 69
external text
inclusion of 247

F option 162

F picture character 324

F-format item 329

facilities
interlanguage 289
tracing 228

factor, scaling

factored default specification 85

FB option 162

FBS option 162

FETCH statement 456,53,69

fetched procedures

file
additive attributes 125
alternative attributes 123
associating data sets with 128
attribute 123
closing 126
constant 122
data 22
expression 123
in dynamically loaded procedure 70
opening 126
option 156
parameter
PRINT 147
standard 130
SYSIN 130
SYSPRINT 130,148
variable 123,219

FILE attribute 423

FILE option 135,156

119,219



FINISH
condition 398
condition codes 384
FIXED attribute 424
fixed binary data 17
FIXED built-in function 370
fixed decimal data 16
fixed-length records
FIXEDOVERFLOW
condition 398,47
condition code 385
FLOAT attribute 424
float binary data 18
FLOAT built-in function 370
float decimal data 18
FLOOR built-in function 370
flow of control, modifying statements
FLOW option 468
FLOW statement 230,235,457,61
format
coding 9
list-directed input 139
list-directed output 139
lists 144
format item
alphabetic list of 326
COLUMN 327
control 325

149,164

data 325
edit-directed 325
LINE 330
PAGE 330
remote 326
SKIP 331
FORMAT statement 457
FORTRAN

environment 294
interface 297
library functions 112

FORTRAN option 291

FORTRAN routine
passing arguments to 290
termination of 296

FREE statement 458,53
for based variables 97
for controlled variables 89
with IN option 101

freeing
implicit 90
main storage 69

FROM option 157

FS option 162

function reference operands
definition 42

functions 108
and pseudovariables 285
and subroutines 105
arithmetic built-in 353,355
array-handling built-in 354,355
as expression 42
as target of assignment 42
attributes of returned values 109
built-in 111
condition-handling built-in 354
exit-points of 106 '
FORTRAN library 112
GO TO statement 109
input/output built-in 354
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functions (continued)
mathematical built-in 353,355
miscellaneous built-in 354
multitasking built-in 354
preprocessor built-in 354
RETURN statement 109
storage control built-in 354
string built-in 214
string-handling built-in 353,355

general syntax 278

generic
entry names 110
key 174

references 110
selection 110
GENERIC attribute 425
GENKEY option 174
GET statement 459
STRING option in 208
global optimization 276
GO TO statement 109,296,460,54
groups 13

halfword 31
HALT statement
handling

bit-string 213

error 202

interrupt 294

string 273
handling options

magnetic tape 153,171
HBOUND built-in function 370
HIGH built-in function 215,370

461,59

I picture character 322
I/0
general discussion 5
identifiers 10
definition 10
format restrictions 10
keywords 10
IF statement 461
as flow modifier 54
comparison operation 40
IGNORE option 157
IMAG
built-in function 370
pseudovariable 370
imaginary data 19
immediate mode 227
implicit
declaration 77
freeing 90
opening 127
IN option
ALLOCATE statement with 100
FREE statement with 101
in-line code optimization (TOTAL) 174
in-line operations 271
data conversion 271
string handling 273
inclusion of external text 247
INDEX built-in function 214,246,370

Index
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INDEXAREA option 174
INDEXED data sets 168
INDEXED option 162
indexed organization 179
creating data set 183
direct access 183
dummy records 183
keys 179
sequential access 183
infix operators
definition 38
with arrays 44
with structures 46
information interchange codes 122
INITIAL attribute 32,426
initial procedure 67
initialization
assignments and 281
of static variable 87
input
data-directed 141
general discussion 5
list-directed 139
operation 208
INPUT attribute 124,428
input/output 286
based variables and 93
of areas 102
operations 170
statement type 50
input/output built-in functions 354
insertion characters 211,318
. insertion character 211
/ insertion character 211,319
, insertion character 211,318
B insertion character 211,319
numeric picture specification 20
insource listing 239
integral boundary
definition 31
INTER option 291
interchange (COBOL)
data 173
interchange codes 122
interface
COBOL 297
FORTRAN 297
interlanguage environment 294
establishing FORTRAN environment 294
establishing PL/I environment 294
GO TO statement 296
interrupt handling 294
multitasking 297
termination of FORTRAN and COBOL
routines 296
interlanguage facilities 289
COBOL interface 297
data mapping 290
data types 290
FORTRAN interface 297
interlanguage environment 294
invocation 291,293
passing arguments to COBOL or FORTRAN
routine 290
passing arguments to PL/I procedure
problem data 290
program control data 290
using common storage 293
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intermediate result in arithmetic
operations 38
intermediate storage of results 43
internal .
blocks 64
procedure 64
INTERNAL attribute 423,78,80
internal to, definition 75
interrupt
facilities 7
handling 294
multiple 391
interrupt handling 294
by condition prefix 12
for programs with common expression
elimination 274
INTO option 157
invariant expressions 274
invocation 291,293
of preprocessor procedures 243
of procedure 66
invoking block 66
IRREDUCIBLE attribute 428
iSOB defining 415
item
A-format 326
C-format 327
COLUMN format 327
data format 325
E-format 328
edit-directed format 325
F-format 329
LINE format 330
P-format 330
PAGE format 330
R-format 331
remote format 326
SKIP format 331
X-format 331
iteration factors
in initialization 33
iterative do-group 55

job control 278
joining strings(see concatenation)

K picture character 324
key 179,184
classification (GENKEY) 174
condition 398
condition codes 384
embedded 180
generic 174
length option (KEYLENGTH) 176
location option (KEYLOC) 176
option 158
recorded 179,185
source 179,185,188
key classification 174
key classification (GENKEY)
generic key 174
GENKEY option 174
KEY option 158
KEYED attribute 125,429
KEYFROM option 158
KEYLENGTH option 162



KEYLOC option 162

KEYTO option 158

keyword
and keyword abbreviation 309
general definition 10
statement 12

keyword arguments 243

label
data 23
parameter 119
prefix 12
LABEL attribute 429
language characteristics
general discussion 3
LBOUND built-in function 371
LEAVE option 153,171
LEAVE statement 462,58
length
built-in function 215,371
of data-directed output fields 143
parameter bounds, 117
length attribute 410
LENGTH built-in function 215,371
levels of locator gqualification 102
library functions
FORTRAN 112
LIKE attribute 30,430

LINE
format item 330
option 136

LINENO built-in function 371
LINESIZE option Uu6#4
list
chained 97
current status 232
data 136
format 144
of conditions 392
parameter descriptor 114
processing 96
threaded 97
types of 98
LIST option 138
list processing 96
chained list 97
threaded list 97
list-directed 139
data in stream 139
data specification 138
input format 139
output format 139
transmission 133
listing
control statements 249,483
insource 239
source 239
listing control statements 249,60
%CONTROL 483
SNOPRINT 484

XPAGE 484
XPRINT 484
%SKIP 485

locate mode 161
LOCATE statement 156,462,984
locator

conversion 99

locator (continued)
parameter 120
qualification 91
locator data 24
conversion of 37
locator gualification 91
levels of 102
multiple 102
locked record 125
LOG built-in function 371
logical operation 282
logical operators 39
LOG10 built-in function 371
LOG2 built-in function 371
long floating-point form 19
loop, do 55
LOW built-in function 215,372

machine independence of PL/I 3
magnetic tape handling options
LEAVE 153,171
REREAD 153,171
MAIN option 13
main procedure
identifying 13
passing argqument to 120

mapping
data 290,487
rules 488

structure 487,96

mathematical built-in functions 353,355

accuracy of 355
MAX built-in function 372
function 372
maximum size of numeric picture 20
member names of external structures
scope of 80
merging of attributes 127
message control program 199
MIN built-in function 372
miscellaneous built-in functions 354
MOD built-in function 372
mode 337
conversion 337
immediate 227
locate 161
move 159
of arithmetic data 16
processing 93
move mode 159
maltiple
ambiguous references 80
assignment statements 52
declarations 80
interrupts 391
labels 12
locator qualification 102
multiple closure of blocks 65
multiple generations
of based variables 97
of controlled variables 90
MULTIPLY built-in function 372
multitasking 297
built-in functions 354
general discussion 5
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name
generic entry 110
qualified 28
recognition of 75
symbolic 15
name (see identifiers)
NAME condition 384,399
NAME condition codes 384
nested blocks
definition 64
maximum depth 64
NOCHECK statement 228,462,61
NOFLOW statement 232,463,61
NOLOCK option 159
NOMAP option 291
NOMAPIN option 291
NOMAPOUT option 291
non-connected storage 117,30
noniterative DO statement 58
normal termination of program 69
notation
asterisk 118
expression 118

syntax 305
NOWRITE option 174
null

arguments 356
built-in function 373,98
character string 21
on-unit 219
statement 12,463
NULL built-in function 373,98
number of channel programs (NCP) 175
number sign (#) 9
numeric character data 19
picture characters for 316
numeric character specifications 209
sign specification in 212
numeric character to arithmetic
conversion 337
numeric charaecter to bit conversion 347
numeric character to character
conversion 346
numeric picture specification
insertion characters 20
maximum size 20
repetition factors in 19

object of REFER option 95
offset
expressions 100
variables 37,99
OFFSET attribute 431
OFFSET built-in function 373
ON statement 218,463,59
scope of 219
with BEGIN block 53
ON-codes
(see condition codes)
ON-conditions 383
anrd en-units 285
classification of conditions 392
condition codes (ON-codes) 383
example of use of 223
list of conditions 392
multiple interrupts 391
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on-unit
dynamically descendant 219
file parameters 219
file variables 219

null 219
on-conditions 285
ONCHAR

built-in function 373

pseudovariable 373
ONCODE ,

(see condition codes)
ONCODE built-in function 373
ONCOUNT built-in function 373
ONFILE built-in function 373
ONKEY built-in function 373
ONLOC built-in function 374
ONSOURCE

built-in function 374

pseudovariable 374
OPEN statement 126,464
opening and closing files 126 !

associating data sets with files 128

CLOSE statement 130

implicit opening 127

in dynamically-loaded procedure 70

merging of attributes 127

OPEN statement 126

standard files 130

TITLE option 128
operand

definition 35
operating system and job control 278
operating system facilities

available to programmer 7
operation

arithmetic 282,38

asynchronous 158,251

bit-string 38

combinations of 40

comparison 39

concatenation 40

expression 37

in-l1line 271

infix 36

input 208

logical 282

output 208

prefix 36

synchronous 251

using built-in functions 38
operational expressions

definition 35
operators

arithmetic 10

bit-string 10

comparison 10

infix 38

prefix 38

priority of 41

string 10
optimization 261

data management 174

features 278

in-line code 174

of input/output operations 170
optimizing compiler

facilities of 6
option 156,95 -



option (continued)
ADDBUFF 174
ALL 62
ARGn 291
ASCII 153,177
ASSEMBLER 432
BKWD 170
BLKSIZE 150,166
BUFFERS 152,167

BUFND 170
BUFNI 170
BUFSP 170
BY 56
COBOL 291
COPY 135
CTLASA 172
CTL360 172
DATA 140
DESCRIPTORS 83
FDIT 143

EVENT 158,253
FILE 135,156
FLOW 468
FORTRAN 291
FROM 157
GENKEY 174
IGNORE 157
INDEXAREA 174
INTER 291

INTO 157

KEY 158
KEYFROM 158
KEYLENGTH 162,176
KEYLOC 162,176

KEYTO 158
LEAVE 153,171
LINE 136

LINESIZE 464
magnetic tape handling 153,171
NOLOCK 159

NOMAP 291

NOMAPIN 291
NOMAPOUT 291
NOWRITE 174

of transmission statements 135,156
OPTIONS 466

ORDER 275

PAGE 135

PAGESIZE 464
PASSWORD 169
PRIORITY 254
record format 149,162
RECSIZE 150,165
RECURSIVE 466
REENTRANT 466
REORDER 275
REPEAT 56

REREAD 153,171
RETURNS 110

REUSE 170
SCALARVARYING 175
SET 157

SIS 169

SKIP 135,169
STATEMENT 482
statements and 203
STRING 135

TASK 253

option (continued)

TITLE 128
UNTIL 56
WHEN 8425
WHILE 56

OPTIONS attribute 432
OPTIONS option 466
order
of evaluation of expressions 41
of pairing 487
ORDER option 275
organization
consecutive 178
data 25
data set 152,168
indexed 179
regional 184
REGIONAL(1) 185
REGIONAL(2) 188
REGIONAL(3) 190
OTHERWISE clause 474,55
output
data-directed 142
general discussion 5
list-directed format 139
operation 208
preprocessor 239
OUTPUT attribute 428
overflow
arithmetic 17
track 175
OVERFLOW condition 400,47
OVERFLOW condition code 385
overlay defining 416
overpunched sign specification
characters 212

P-format item 330
packed decimal form 17
PAGE
format item 330
option 135
PAGESIZE option 464
pairing 487
parameter
allocation of 117
area 120
array 119
attribute 117
bounds 117
controlled 117
descriptor lists 114,418
element 119

entry 119
file 119
label 119

-lengths 117
locator 120
preprocessor functions 244
relationship with arguments 113
simple 117
sizes 117
string 120
structure 119
type 119
parameter attribute 434
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parameter descriptors
programmer-defined defaults for 85
parentheses
PARMSET built-in function 374
passing arguments
to COBOL routine 290
to FORTRAN routine 290
to main procedure 120
to PL/I procedure 292
PASSWORD option 169
PENDING
condition 203,400
condition code 385
PICTURE attribute 434
character strings 22
numeric character data 19
picture character 316,322
$ (currency symbol) 211
* (asterisk) 210
'9' in character specification 210
character-string data 315
credit 322
debit 322
decimal-point specifier 317
digit specifier 317
exponent specifiers 328
factor 324
for character-string data 315
for numeric character data 316
insertion characters 318
overpunched signs 322
scaling factor - 324
signs and currency symbol 319
V (decimal point specifier) 211
Z (zero suppression) 210
zero replacement 322
zexro suppression characters 317
picture specification 209,22
characters 315
insertion character . 211
insertion character / 211
insertion character , 211
insertion character B 211
numeric character 209
overpunched characters 212
picture character $ 211
picture character * 210
picture character '9' 210
picture character Vv 211
picture characters 210
repetition factors 22
sign specification 212
picture .specification characters 315
picture specifications
character-string 212
pitfalls and common errors 278
PL/I
concepts of 1
environment 294
procedure 292
PLIRETV built-in function 375
point of invocation of procedure 66
point specifier
Vv decimal 317
pointer
built-in function 375
expression 92
variables 37,92
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POINTER attribute 431
POINTER built-in function 375
POLY built-in function 375
POSITION attribute 30,413
positional arguments 243
precision attribute 435
PRECISION built-in function 375
precision of arithmetic data 16
prefix operation 36
prefix operators

definition 38

with arrays 44

with structures U5

prefixes
condition 12,217
label 12
preprocessed text 239
preprocessor

do-group 247

expressions 242

functions 244

input 239

output 239

procedures 243
invocation 243
keyword arguments 243
positional arguments 243
STATEMENT option 243

RETURN 483
scan 239
stage 239

statements 248,478

variables 242
preprocessor built-in functions 354
preprocessor scan 239

character strings and comments 241

rescanning and replacement 240
preprocessor statements 248,60

RACTIVATE 478

%assignment 479

%DEACTIVATE 479

%XDECLARE 479

%DO 480

%XEND 480

%GO TO 480

%IF us81

XINCLUDE 481

ANOTE 482

%null 482

XPROCEDURE 482

RETURN 483
primary entry point 66
PRINT attribute 125,436
PRINT files 147

standard file SYSPRINT 148
printer/punch control (CTL360/CTLASA)
priority

of operands W41

of operators 41

of tasks 254
PRIORITY built-in function 375
PRIORITY option 254
PRIORITY pseudovariable 376
problem data 290,82

definition 15
procedure

blocks 63

labels on 63
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procedure (continued)
main 13
preprocessor 243
recursive 71
reference 65
termination of 68
procedure block
definition 13
invoking 13
PROCEDURE statement 466,52
processes in application of attributes
processing
batch 227
conversational 227
list 96
mode 159,93
processing modes 159
locate mode 161
move mode 159
processor stage 239
PROD built-in function 376
program
amending 237
control 279
control data 290,82
elements 9
interrupt handling for 274
message control 199
organization 63
structure 3,12
termination 69
program control data 290,82
area 25
comparisons 39
definition 15

entry 24
event 24
file 23
label 23

locator 24
restriction on conversion of 37
task 24
program organization statement type 52
programmer-defined default 85
programming example 258
programming techniques for optimizing
compiler
in-line operations 271
prologues 72
pseudovariable
COMPLETION 367
COMPLEX 367
definiton 42
general description 356
IMAG 370
nesting restriction 356
ONCHAR 373
ONSOURCE 374
PRIORITY 376

REAL 376
STRING 378
SUBSTR 379

UNSPEC 380
punch, card
PUT ALL statement 236
PUT diagnostic statements 61
PUOT FLOW statement 235
PUT SNAP statement 235

PUT statement 468
PUT variables 232

qualification

locator 91

multiple locator 102
qualified names 28

of structure elements 28
quotation marks 21

R picture character 322
R-format item 331
RANGE option 448
reactivation of active procedure 71
READ statement 156,470,9%
real arithmetic data 16
REAL attribute 412
REAL built-in function 376
REAL pseudovariable 376
recognition of names 75
record

alignment 502

condition codes 384

D-format 154,178

DB-format 154,178

dummy 183,185,189,190

files 205
fixed-length 149,164
locked 125

transmission 50
undefined-length 150,165
variable-length 149,164
RECORD attribute 124,436
RECORD condition 202,400
record format defaults 151,167
record format options 149,162
BLKSIZE option 150,166
fixed-length records 149,164
RECSIZE option 150,165
undefined-length records 150,165
variable-length records 149,164
recorded key 179,185
RECSIZE option 150,165
recursion 71,88
RECURSIVE option 466
REDUCIBLE attribute 428
redundant expression elimination 278
reentrability 252
REENTRANT option U466
REFER option 95
reference
generic entry names 110
subroutine 107
REGIONAL data sets 168
regional organization 184
keys 184
types of 185
REGIONAL(1) organization 185
creating data set 185
direct access 187
dummy records 185
sequential access 187
REGIONAL(2) organization 188
creating data set 189
direct access 190
dummy records 189
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REGIONAL(2) organization (continued)
sequential access 189
source keys 188
REGIONAL(3) organization 190
creating data set 190
direct access 191
dummy records 190
sequential access 191
relationship of arguments and
parameters 113
allocation of parameters 117
argument and parameter types 119
dummy arguments 113
entry attribute 114
RELEASE statement 472,53,69
remote format item 326
REORDER option 275
REPEAT built-in function 215,376
REPEAT option 56
repetition factors
in character string data 21
in numeric picture specifications 19
repetitive specification 137
replacement 240
REREAD option 153,171
rescanning 240
reserved words 75
restoring standard defaults 84
results of arithmetic operations 38
results of assignments 43
RETURN
preprocessor statement 483
return codes 299
RETURN statement 107,109,472,59,68
returned value 244
attributes of 109
RETURNS attribute 110,437
RETURNS option 110
programmer-defined default for 85
RETURNS attribute and 106
REUSE option 162,170
REVERT statement 221,473,60
REWRITE statement 156,473
ROUND built-in function 376

S picture character 322
SAMEKEY built-in function 376
SCALARVARYING option
varying-length string option
(SCALARVARYING) 175
scale of arithmetic data 16
scaling factor 324
scan, preprocessor 239
scope
of condition prefix 218
of contextual declaration 76
of declaration of name 75
of DEFAULT statement 84
of explicit declaration 76
of member names of external
structures 80
of ON statement 219
secondary entry point 66
SELECT statement 474,55
select-group 55
definition 13
selection, generic 110
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self-defining data (REFER option) 95
object of REFER option 95
structure mapping 96

sequential 124
access 183,189,187,191
update 179

SEQUENTIAL attribute 417

SET option 157

setting
event variables 256
pointer variables 92

sharing data between tasks 255

sharing files between tasks 256

short floating-point form 19

SIGN built-in function 377

sign specification in numeric character

specifications 212 .

SIGNAL statement 221,475,60

signs and currency symbol 319
+ picture character 322
$ currency symbol 322
picture character 322
S picture character 322

simple defining 414

simple parameter 117

simple statement 12

simplification, expression 276

SIN built-in function 377

SIND built-in function 377

SINH built-in function 377

SIS option 162,169

SIZE
condition 17,222,401
condition code 385
raised in data conversion 47

size attribute 408

SIZE condition 17

SKIP
format item 331
option 135

SKIP option 162,169
SNAP option 235
source 335
key 179,185
keys 188
listing 239
program 278
to target rules 335
special characters 9
specification
attribute 83
character 212
character-string picture 212
characters 315
data 136
data-directed data 140
edit-directed data 143
factored default 85
list-directed data 138
numeric character 209
picture 209
picture character '9' 210
repetitive 137
specification for input
data-directed data 141
specification for output
data-directed data 142



specifier

decimal digit 317

decimal-point 317

digit 317

exponent 324

V decimal point 317
SORT built-in function 377
stage

preprocessor 239

processor 239
standard defaults

application of 81

restoring 84
standard file 130

input file SYSIN 130

output file SYSPRINT 130,148
statement

%ACTIVATE 478

%assignment 479

%CONTROL 483

%DEACTIVATE 479

%DECLARE 479

%DO 480

%END 480

%GO TO 480

%IF 481

%INCLUDE 481

SNOPRINT 484

%NOTE 482
%null 482
%PAGE u84

%PRINT 484
%PROCEDURE 482
%SKIP 485
ALLOCATE 439

and options 203
assignment 441
BEGIN 443

CALL 253,444
CHECK 228,445
classes of 49
CLOSE 130,446
data transmission 134,155
DECLARE 446
DEFAULT . 447,83
DELAY 257,450
DELETE 156,450
descriptive 49
DISPLAY 451,51

DO 451

END 107,454

ENTRY 455

EXIT 107,456
FETCH 456

FLOW 230,457
FORMAT 457

FREE 458

general discussion 12
GET 459

GO TO 109,296,460
GOTO 107

HALT 461

IF 461

LEAVE 462

listing control 249,483
LOCATE 156,462,94
NOCHECK 228,462
NOFLOW 232,463

statement (continued)
null 463
ON 218,463
OPEN 126,464
preprocessor 248,478
PROCEDURE 466
PUT 468
PUT ALL 236
PUT FLOW 235
PUT SNAP 235
READ 156,470
RELEASE 472
RETURN 107,109,472
(preprocessor) 483
REVERT 221,473
REWRITE 156,473
SELECT U474
SIGNAL 221,475
STOP 107,475
UNLOCK 156,475
WAIT 256,476
WRITE 156,477
STATEMENT option 482
statement prefixes
condition 12
label 12
STATIC attribute 408
static storage 87
allocation of 70
initialization of 87
static variables 70
STATUS built-in function 257,377
status 1list, current 232
STOP statement 107,475,59
storage
automatic 87
based 91
connected
general discussion 117
controlled 88
non-connected
and DEFINED attribute 30
general discussion 117
static 87
using common 293
storage allocation 70
types of 4
STORAGE built-in function 377
storage control
automatic storage 87
based storage 91
built-in functions 354
controlled storage 88
statement type 53
static storage 87
STREAM attribute 124,436
stream transmission
data-directed data 140
list-directed data 139
statement type 50
string 285
built-in function 215,378
data 21
handling 273
operator 10
overlay defining 416
parameter 120
pseudovariable 378
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string (continued)
unaligned bit 155
STRING built-in function
in array expressions U4
string built-in functions 214
BIT 214

BOOL 215
CHAR 214
HIGH 215
INDEX 214
LENGTH 215
LOW 215

REPEAT 215

STRING 215

SUBSTR 214

TRANSLATE 215

UNSPEC 215

VERIFY 215
string data

altering length of 207

bit 22

character 21

qualified names 28
STRING option 135

in GET statement 208

in PUT statement 208
STRING pseudovariable 378

string-handling built-in functions 353,355

STRINGRANGE

condition 222,401

condition code 386
STRINGSIZE 402

condition 402

condition code 385

raised in data conversion &7
structure 27

arrays of 29

BYNAME assignments 46

controlled 91

expression 35,45

infix operators with 46

mapping 487,96

operations involving arrays 45

parameter 119

prefix operators with 45

qualified names 28
structure mapping 96

example of 489

rules 487
structure-and-element operations U6
structure-and-structure operations 46
structure, program

general discussion 3,12
subparameter, DCB 152,176
subroutine 107

and functions 105

built-in 112

END statement 107

EXIT statement 107

GOTO statement 107

reference 107

RETURN statement 107

STOP statement 107

subroutine reference 107
subroutine and functions

built-in functions 111

built-in subroutines 112

ENTRY attribute 106
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subroutine and functions (continued)
entry points of 106
exit-points of 106
FORTRAN library functions 112
functions 108
generic entry names and references
passing argument to main procedure
relationship of arguments and
parameters 113
RETURNS attribute and RETURNS
option 106
subroutines and functions 105
subscripted qualified names
definition 29
SUBSCRIPTRANGE
condition 222,402
condition code 386
subscripts
expressions used as 27
of arrays 26
SUBSTR built-in function 214, 246 378
SUBSTR pseudovarlable 379
SUM built-in function 379
suppression character
* 318
Z 318
zero 317
symbol
$ currency 322
symbolic name 15
synchronization of tasks 255
synchronous operation 251
syntax notation 305
SYSIN standard input file 130
SYSPRINT
standard file 148
standard output file 130

T picture character 322
TAN built-in function 379
TAND built-in function 379
TANH built-in function 379
target variable
attributes of 43
task
coordination 255
creation of 253
data 24
priority of 254
sharing data between 255
sharing files between 256
synchronization 255
termination of 257
TASK attribute 437
TASK option 253
tasking and reentrability 252
teleprocessing
data sets 171
ENVIRORMENT attribute 199
ERROR condition 202
error handling 202
message control program 199
PENDING condition 203
RECORD condition 202
statements and options 203
TRANSIENT attribute 202
TRANSMIT condition 202

110
120



termination
of blocks 67
of FORTRAN and COBOL routines 296
of program 69
of tasks 257
testing event variables 256
COMPLETION built-in function 257
STATUS built-in function 257
text, preprocessed 239
THEN clause 461
threaded list 97
TIME built-in function 379
TITLE option 128
TO option 55
TOTAL option 170
tracing facilities
CHECK statement 228
FLOW statement 230
NOCHECK statement 228
NOFLOW statement 232
track overflow (TRKOFL) 175
transfer
of invariant expressions 277
of invariant expressions or
statements 274
TRANSIENT attribute
TRANSLATE built-in function
transmission
data-directed 133
edit-directed 134
list-directed 133
of data-list elements 138
transmission statements

124,202,417
215,379

data 134,155
options of 135,156
TRANSMIT

condition 202,402
condition codes 384
transmitted data 155
TRUNC built-in function 380
tuning a program for virtual storage
type conversion 36

types
argument 119
data 290

of list 98

of regional organization 185
of statements 49

parameter 119

U option 162
ONALIGNED attribute 31,405
effect of 488
unaligned bit strings 155
UNBUFFERED attribute 124,411
undefined-length records 150,165
UNDEFINEDFILE
condition 403
condition codes 384
UNDERFLOW
condition 404,47
condition code 385
uninitialized variables 23
ONLOCK statement 156,475
UNSPEC built-in function 215,380
ONSPEC pseudovariable 380
UNTIL option 56

268

UPDATE attribute 124,428
update, sequential

V decimal point specifier 317
V option 162
V picture character 211
value returned 244
variable
aliased 276
area 99
based 91
definition 15
file 123
offset 99
pointer 92
preprocessor 242
POT 232
setting pointer 92
static 87
uninitialized 23
VARIABLE attribute 438
variable-length records
VARYING attribute 21,410
varying-length string
and area variables 155
option (SCALARVARYING) 175
VB option 162
VBS option 162
VERIFY built-in function 215,381
virtual storage tuning 268
VS option 162
VSAM data sets 168
VSAM organization 192

149,164

WAIT statement 256,476
WHEN clause 474,55
WHEN option 425

WHILE option 56

word 31

WRITE statement 156,477

X picture specification character 22
X-format item 331

Y picture character 322

Z picture character 210
Z zero suppression character 318
zero replacement picture character 322
zero suppression character 317
ZERODIVIDE

condition 385,404,47

condition code 385

4g8-character set 9,308

60-character set 9,307

9 in numeric character specifications 210
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