






























































































































































































































































































































































































































































































































































Note: The picture characters CR, DB, T, I,
and R cannot be used with any other sign
characters in the same field.

EXPONENT SPECIFIERS

The picture characters K and E delimit
the exponent field of a numeric character
specification that describes flcating-point
decimal numbers. The exponent field 1is
always the last field of a numeric charac-
ter floating-point picture specification.
The novicture characters ¥ and? E cannot
appear in the same specification.

exponent field
associated

X specifies that the
appears to the right of the

position. It does not specity a char-
acter in the numeric character Adata
item.

E specifies that the associated position
contains the letter T, which indicates
the start of the exponent field. It
cannot appear 1in a binary victure
specification.

The value of the exponent is adjusted in
the character-string wvalue so that the
first significant digit of the first field
(the mantissa) appears 1in the position
associated with the first digit specifier
of the specification (even if it is a zero
suppression character).

SCALING FACTOR

The picture character F specifies a
scaling factor for fivxed-point decimal num-
bers. It appears at the right end of the
picture specification and is used in the
following format:

F ([+]-]1 decimal-integer-constant)

F specifies that the optionally signed
decimal integer constant enclosed in
parentheses is the scaling factor. The
scaling factor specifies that the deci-
mal point in the arithmetic value of
the wvariable is that number of places
to the right (if the scaling factor is
positive) or to the left (if negative)
of its assumed prosition in the
character-string value.
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STERLING PICTURES

The following picture characters are
used in picture specifications for sterling
data:

8 specifies the position of a shilling
digit in BSI single-character represen-
tation.

7 specifies the position of a pence digit
in BSI single-character representation.

6 specifies the position of a pence digit
in IBM single~character representation.

D specifies that the associated position
contains the pence character D.

G specifies the start of a sterling onic-
ture. It does not specify a character
in the pnumeric character data item.

H specifiss that the associated position
contains the shilling character S.

M specifies the start of a field. It
does not specify a character in the
numeric character data item.

Sterling data items are considered to be
real fixed-point Jecimal data. When
involved in arithmetic operations, they are
converted to a value representing fixed-
point pence. Sterling pictures have the
general form:

PICTURE
'G [editing-character-11 ...
M pounds-field

M [separator-11 ...
shillings-field

M [separator-21 ...
pence-field
e

[editing-character-2] ...

"Editing character 1" can be one or more
of the following static picture characters:

s+ - s
The "pounds field" can contain the
following picture characters:
ZY* 9T IR, $+ -85
The last four characters (§ + - S) must

be drifting characters. The comma can ke
used as an insertion character.



"Separator 1" can be one or more of the
following picture characters:

/ .+« B

The "shillings field" can be:

{99 | ¥y | 2z | Y9 | 29 | ¥YZ | 8}

One of the nines can be replaced by T, I,
or R, if no other sign indicator appears in
any of the fields of the specification.

"Separator 2" can be one or more of the
picture characters:

/ . = H
The "pence field" takes the form:
{991YV|22]¥9|7}29]YZ]6}

[IV]v.].v]1 9]z|¥]...

One of the nines can be replaced by T, I,
or R, if no other sign indicator appears in
any of the fields of the specification.

"Editing character 2" can be one or more
of the picture characters $, +, -, or S and
one or more of B or ®, or CR or DB. A sign
character or CR or DB can appear only if no
other sign indicator apnears in any of the
fields of the svecification.

The pounds, shillings, and pence fields
miust each contain at least one digit posi-
tion.

Zero suppression in sterling pictures is
performed on the total data item, not
separately on each of +the pounds, shill-
ings, and pence fields. The Z picture
character is not allcwed to the right of a
6, 7, 8, or 9 nwopicture character in a
sterling specification. In sterling pic-
tures, the field separator characters slash
/), poirt (.), B, and H are never sup-
rressed.
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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 1in
SIGNAL and REVERT statements.

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

For the conditions OVERFLOW, UNDERFLOW,
ZERODIVIDE, CONVERSION, or FIXEDOVERFLOW,
an interrupt action will always take place
on occurrence of the condition unless the
occurrence is in a calculation lying within
the scope of a prefix specifying NOOVER-
FLOW, NOUNDERFLOW, NOZERODIVIDE, NOCONVER-
SION, or NOFIXEDOVERFLOW. Tor the condi-
tions SIZE, STRINGRANGF, SU3SCRIPTRANGE, or
CHECK (identifier list), an interrupt will
not take place on occurrence of the condi-
tion unless the occurrence is in a calcula-
tion lying within the scope of a prefix
specifying the condition. (See "Prefixes,"
in Chapter 1).

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

Multiple Interrupts

A maltiple interrupt can occur only for
an input/output operation that has been
associated with an event variable. It
occurs during the execution of the WAIT
statement naming that event variable, if
the event completed abnormelly (i.e., if
one or more conditions occurred during the
operation). Since conditions for an
input/output event are raised at the execu~
tion of the WAIT for that event, the
interrupts for these conditions also occur
at this time. It is possible for more than
one interrupt to occur for an input/output

event. The aggregate of interrupts for an
input/output event 1is called a multiple
interrupt.

When an input/output event completes

abnormally, the order in which the condi-
tions are raised, and therefore, the order
in which the interrupts for these condi-
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tions occur, is iwplerentation-defined. If
the on-unit for such a condition issues an

abnormal return, then all unprocessed con-
ditions (i.e., remainina interruots of the
multiple interrurt) are ignored; if an

on-unit issues a normal return, the next
condition is rrocessed. If an on-unit has
not been established for such a condition
(or if +the on-unit is SYSTEM), the next
con?ition outstanding will be processeqd
only if the standard system action is to

comment and continue; if the standard sys-
tem action is otherwise, all remaining
interrupts in the multiole interrunt will

be ignored.

CLASSIFICATION OF CONDITIONS

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

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

The input/output conditions are asso-

ciated with data transmission.

The program-checkont conditions facili-

tate debugging of programs.

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

The programmer-named conditions permit
the programmer to use conditions of his own
naming. These conditions are raised only
by a2 SIGNAL statement.

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

COMPUTATIONAL CONDITIONS

CONVERSION: This condition is raised
whenever an illegal conversion is attempted
on character string data, either internally
or during input or output. The condition
will be raised for such errors as charac-



ters other than 0 or 1 in conversion to bit
string, characters not permitted in conver-
sion to numeric field, or illegal charac-
ters in conversion to arithmetic. The
conversion 1is carried out character by

character, and the condition is raised for
each illegal conversion. This condition
may also be raised when the number of

Qigits in a floating-point exponent exceeds
the number allowed by an implementation.
On return from the on-unit for this condi-
tion, the conversion will be reattempted.

Result: When CONVERSION occurs, results of
the entire resultfield are undefined.
Standard System Action: Comment and raise
the ERROR condition.

FIXEDOQVERFLOW: This condition occurs dJur-
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: Result of the invalid fixed-point
operation is undefined.
raise

Standard System Action: Comment and

the ERROR condition.

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

Result: The value of such an invalid

floating-point rumber is undefined.
raise

Standard System Action: Coinment and

the ERROR condition.

SIZE: This condition is raised by conver-
sions between data types, or between dif-
fering bases, scales, or precisions. The
condition arises when a value 1is assigned
to a data item or during input/output, with
a loss of high-order bits or digits.

The SIZE condition should be distingu-
ished from FIXEDOVERFLOW that occurs during
arithmetic calculations. A value too large
for the field to which it is assigned will
raise a SIZE condition on assignment,
regardless of whether there was a FIXEDOV-
ERFLOW in the calculation of the value.

* FIXEDOVERFLOW depends upon the size of
fixed-point numbers allowed in the implem-
entation. SIZE depends upon the declared
size or implementation-restricted size of
the item of data receiving a value.

Result: The contents of the
field are undefined.

receiving

Standard System Action: Comment and raise

the ERROR condition.

UNDERFLOW: This ccndition occurs when the
exponent of a fleating-voint number is
smaller +than the overmitted minimum, as

defined by the implementation.

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

Result: The vwvalvue
number is set to zero.

of the floating-point

Standard System Action: Comment and con-

tinue execution.

ZERODIVIDE: This condition c¢ccurs on an
attempt to divide by zero. The condition
does not distinguish between fixed-point
and floating-point division; either can
cause it.
Result: The result cof division by zero is
undefined.

raise

Standard System Action: Comment and

the ERROR condition.

INPUT/OUTFUT CONDITIONS

The following conditions are always ena-
bled and cannot apvear in prefix lists. If
the same file is %krown in a program by more
than one name (for examole, a file paramet-
er and 1ts associated file argument), these
names constitute a set of eguivalent filen-
ames. A condition specified for one filen-
ame applies +to all names of the set. B2n
on-unit established using one filename of
the set can be overridden by specifying an
on-unit for another filename of the set.

ENDFILE (filename): This condition may be
raised during any GET or READ overation,
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 1is closed. Suksequent GET or READ
statements will immediately raise the con-
dition. On return from the on-unit, proc-
essing will continue at the next statement.
If this condition is raised by an
input/output statement using the EVENT
option, the interrupt does not take place
until +the execution of a subsequent WAIT
statement for that event in the same task.
Standard System Action: Comment and raise
the ERROR condition.

ENDPAGE(filename) : This condition is raised

by a PUT statement when an attempt is mrade
to start a new 1line beyond +the 1limit
specified for the current page by the
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PAGESIZE option in an OPEN statement. This
attemot may be made during data transmis-
sion (with associated format items, if
edit-directed transmission), by the LINE
option, or by the SKIP option. It is
raised only once per page.

If this condition is raised during data
transmission, then, on return from the
on-unit, the data is written on the current
line, which may have been changed by the
on-unit. If it is raised by a LINE or SKIP
option, then, on return from the on-unit,
the action specified by LINE or SKIP is
ignored.

When ENDP2GE is reised, the current line
number is one greater than that specified
by the PAGESIZE option. During the execu-
tion of the on-unit for this condition, or
after return from the on-unit without a
PAGE option or PAGE format item having been
specified, the 1line number may increase
indefinitely. However, execution of a LINE
option or a LINE format item specifying a
line number less than or equal to the
current line number will cause a result
equivalent to that caused by the execution

of a PAGE ocption. In this case, ENDPAGE
will not be raised; however, since the
current line 1is now one, ENDPAGE can be

raised again.

Standard System Action: Start a new rage.

TRANSMIT (filename): This condition may be
raised during any input/output operation,
and is caused by a permanent transmission

error on the specified file. 1In STRERM
input, it is raised after assignment to
each data 1item or record which is poten-

tially of incorrect value because of the
transmission error. On return from the
on-unit, processing will continue as if no
error has occurred.

If this
input/ocutput

condition is ©raised by an
statement usira the EVENT
option, the interrupt does not take place
until the execution of a subsequent WAIT
statement for that event in the same task.
raise

Standard System Action: Comment and

the IZRRCR condition.

UNDEFINEDFILE (filename): This condition is
raised whenever an attempt to open a file
is unsuccessful. If the attempt is made
through an OPEN statement, attempts to open
all other files in that statement will be
made before this condition is raised. If
this condition is raised for more than one
file in the same OPEN statement, on-units
will be executed according to the order of
appearance (taken from left to right) of
the filenames in that OPEN statement. On
return from the final on-unit, processing
will continue with the next statement.
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If this condition is raised by an imoli-
cit file opening in an input/output state-
ment without the EVENT option, then upon
normal return from the on-unit, processing
continues with the remainder of the inter-
rupted input/output statement. If the file
was not opened in the on-unit, then the
statement cannot be continued and the ERROR
condition is raised.

If this condition is raised by an impli-
cit file opening in an input/output state-
ment having ar EVENT option, then the
interrupt occurs before the event variable
is initialized. Ir other words, the event
variable retains 1its previous value and
remains inactive. On normal return from
the on-unit, the event variable is initial-
ized, that is, it is made active and its
completion value is set to '0'B (provided
the file has been opened in the on-unit).
Processing then continues with the remain-
der of the interrupted statement. However,
if the file has not been opened in the
on-unit, the event variable remains unini-
tialized, the statement cannot be contin-
ued, and the ERROR condition is raised.
Standard System Action: Comment and raise
the ERROR condition.

NAME (filename): This condition way 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 1list. 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.

Py 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

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

1. A RFAD for which the key is not found

2. P WRITE oxr 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

5. Specification of the character string
representing the key 1is in conflict
with the format prescribed by the
implementation



If this condition is
input/output statement using the
option, the interrupt does not take
until the execution
statement for that event in the same

raised by an
EVENT
place
of a subsequent WAIT
task.

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 REAND or REWRITE operation.
It is raised when the record contains more
or 1less data than the svecified variable
(i.e., the size of the variable differs
from the actual record size). It may be
raised on a WRITE when the implementation
cannot execute the statement.

If this
input/output

condition 1is raised by an
statement using the EVENT
ontion, the interrupt does not take place
until the execution of a subsequent WAIT
statement for that event in the same task.

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 f£fol-
lowing action takes place:

1. If the variable 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 is not transmitted on output
and is unaltered on input.

Standard System Action: Comrment and raise
the ERROR condition.

PROGRAM CHECKOUT CONDITIONS

SUBSCRIPTRANGE: This condition occurs when
a subscript is evaluated and found to 1lie
outside its specified bounds.

distinguish
large and

The condition does not
between values that are too
values that are too small.

Note that if more than one subscript is

associated with an identifier, e.g.,
A(I,J,K), the occurrence of a SUBSCRIPT-
RANGE condition is signalled after each

subscript has been checked.

Result: Undefined.

Standard System Action: Comment and raise

the ERROR condition.

STRINGRANGE: This condition may be raised
by any reference +to +the SUBSTR built-in
function or pnseudo-variable if the 1length
specified for the substring is less than
zero or if the substring does not 1lie
entirely within (or correspond to) the
specified string.

The condition can be raised
for each scalar SURSTR reference.

only once

Result:
execution continues with a
reference whose value is
follows:

On normal return from an on-unit,
revised SUBSTR
defined as

Let kX be the length of the first argu-
ment (after execution of the
on-unit); the other two arguments
are represented by i and j

If i is greater than k, the wvalue is
the null string
If 1 is 1less than or equal to k, the
value is that substring beginning
with the mth character or bit of
the first argument, and extending
n characters or bits, where m and
n are defined by:
m = MAPX(i,1)
n = MAX(0,MIN(j+MIN(i,1)~-1,
k-m+1))
if j is specified
n = k-m+l
if j is not specified
The wvalues of i and j are established

before entry to the on-unit;
not reevaluated on return
on-unit.

they are
from the

Revise the SUBSTR
under "Result,"

Standard System Action:
reference, as described
comment, and continue.

CHECK (identifier-1list): A statement prefix
specifying this condition may only be
applied to PROCEDURE or BEGIN statements.

In the identifier list, each identifier
is one of the following:
a statement label constant
an unsubscripted variable name rep-
resenting a scalar, array, oOr
structure

an entry label
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Note: The identifier list cannot contain
based variables, parameters, or data having
the DEFINED attribute.

Each item in the 1list is, in effect,
enabled independently. It follows, there-
fore, that each item in the list can also
be disabled independently. In cther words,
a REVERT statement can be used to change
the ON action for one or more items in the
identifier list.

If a structure identifier or an array of
structures identifier appears in the iden-
tifier 1list of a CHECK prefix, such a
prefix is equivalent to a CHECK prefix
whose 1list contains, in the order in which
they were declared, the bhase elements of
that structure or array of structures. For
example, if P is defined by

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

CHECK (P)
is equivalent to

CHECK (Q,R,S)

Statement Label Constant: For a statement-
label constant, the condition is raised
prior to the execution of the statement to
which the label is prefixed. If the label

is prefixed to a non-executable statement,
no condition will be raised.
Variables: For identifiers representing

variables, the condition is raised whenever
the value of the variable, or any
generation of any part of the variable, has
a value assigned to it by any <statement
within the scope of the prefix.

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

an identifier in the list

an identifier representing a structure
or element contained by, or con-
taining, an identifier in the list

The reference to ID may be subscripted
or qualified.

The condition will be raised for ID only
if:

1. ID appears on the left hand side of an

assignment statement. (This applies
to assignment RY NAME even 1if the
identifier mentioned does not appear

in the final expansion of the state-
ment.)

2. 1ID is set as a result of its appear-~
ance as an argument of a pseudo-

variable that is used in a context for
which CHECK is raised.
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3. 1ID 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).

data 1list of an
list-directed GET

4. ID avpears in the
edit-directed or
statement.

5. ID is assigned a value by data-

directed input. If ID is a structure,

CHECK will be raised each time an

element of that structure is assigned

a value.

6. ID is specified as the receiving field

in a REPLY, STRING, SET, INTO, or
KEYTO option. If the statement
specifying this option also has an

EVENT option, the CHECK condition 1is
raised for it at the time the WAIT
statement is executred. Note that this

applies to 1implied S®ET options, as
well.
7. ID 1is passed as an argument, with no

dummy created, and control returns to
the invoking block other than by a GO
TO statement.

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

1. If the value of a variable defined
upon ID or upon part of ID changes
value in any of the ways described
above.

2. If a parameter or based variable which
represents ID changes wvalue.

3. If ID is set by the INITIAL attribute.

Fach condition 1is raised after the
statement which caused it to be raised has
been executed. (Note that an IF statement
is considered terminated just prior to the
execution of the THEN or ELSE clause, and
an ON statement just prior to the ON-unit
specification.) If the statement has a
task option, the condition is raised when
the attaching task regains control. If the

statement is a DO statement, the condition
is raised each time control proceeds
sequentially to the statement following the
DO statement. If the DO specifies itera-
tion, the condition 1s raised omnce for
every iteration.

If a statement causes a CHECK condition

to be raised for several identifiers, then
the conditions will be raised in the left-
to-right order of avpearance of the
identifiers in the statement.

Entry Names: For an entry name, the condi-
tion 1is raised prior to each invocation of
the entry name. The condition is raised



only if the entry name used in the invoca-
tion has CHECK enabled for it.
The statement is

Result: Continue. exe-

cuted normally.

Standard System Action: If the identifier
is a statement label constant or a 1label,
task, event, pointer, offset, or area vari-
able or an entry name, only the identifier
is printed on a debugaing file.

If the identifier represents data other
than that mentioned above, the identifier
and its new value are both printed on a
debugging file in the format of dJdata-
directed outvut.

LIST PROCFSSING CONDITIONS

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

is always
condition

AREA: This condition is raised when an
attenpt is made to allocate storage within
an area defined by an area variatle, and
sufficient storage does not remain within
the area. It can be raised by an ALLOCATE
or assignment statement.

Result: On normal return from the on-unit,
the reference to the area 1is reevaluated.
Allocation 1is then attempted in this area.
The condi-

Standard System Action: ERROR

tion is raised.

PROGRAMMER-NAMED CONDITIONS

CONDITION (identifier):
always enabled and may
condition prefix. The identifier is speci-
fied by the programmer, and is EXTERNAL.
The condition is raised by the execution of

This condition is
not appear in a

a SIGNAL statement having the same iden-
tifier.
Standard System Action: Comment and con-
tinue.

SYSTEM ACTION CONDITIONS

The following conditions are always ena-

bled and cannot appear in a condition
prefix.
FINISH: This condition is raised by execu-

tion of a statement that would cause termi-
nation of the major task of a PL/I program,
that is, by a STOP in any task, an FXIT in
the major task, or a RETURN or END in the
initial external procedure of the major
task. The condition also is raised Ly a
SIGNAL FINISH statement in any task. The
interrupt occurs in the task in which the
statement 1is executed, and any on-unit
specified for the condition is executed as
part of that task.

An abnormal return from a FINISH on-unit
will avoid any subsequent task termination
processes and permit the interrupted task
to continue.

On normal return from a FINISH on-unit,
execution of the interrunted statement is
resumed.

Standard Syster Action: Fxecution of the
interrupted statement is resumed.

Note: When the FINISH condition is raiseAd
by execution of a SIGNAL FINISH statement,
normal return from tkhe FINISH on-unit (or
standard system action, if no on-unit is
established) will cause execution to con-
tinue with the statement following the a
SIGNAL FINISH statement.

ERROR: This condition is raised either Ly
a SIGNAL FRROR or by some error situation
in the execution of the program. The
abilities of different implementations to
detect execution-time errors will vary;
therefore, some of the conditions under
which ERROR will be raised are implementa-
tion defined. An aknormal return from an
ERROR on-unit will permit the interrupted
task to continue execution. The action for

normal return, however, is implementation
defined.
Standard System Action: This action is
implementation defined.
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APPENDIX 4: PERMISSIBLF KEYWORD ABBREVIATIONS

Abbreviations are provided for certain
keywords. Thre abbreviations themselves are
keywords and will be recognized as synono-
mous in every vrespect with the full key-
words. The abbreviated keywords are shown
to the right of the full keywords in the
following list.

ABNORMAL AR,
ACTIVATE ACT
AUTOMATIC AIITO
BINARY BIN
BUFFERED BUF
CHARACTER CHAR
COLUMN COL
COMPLETION CPIN
COMPLIEX CPLX
CONTROLLED CTL
CONVEZRSION CONV
DEACTIVATE DEACT
DECIMAL DEC
DECLAPE DCL
DEFINED DEF
ENVIRONMENT ENV
EXCLUSIVE EXCL
EXTERNAL EXT
FIXEDOVERFLOW FOFL
INITIAL INIT
INTERNAL INT
IRREDUCIBLE. IRRED
OVERFLOW OFL
PICTURE PIC
TOINTER PTR
POSITION POS
PRECISION PREC
PROCEDURE PROC
REDUCIBLE RED
SEQUENTIAT SECL
STRINGRANGE STRG
SUBSCRIPTRANGE SURRG
UNALIGNED UNAL
UNBUFFERED UNBUF
UNDERFLOW UFL
UNDEFINEDFILE UNDF
VARYING VAR
ZERODIVIDE ZDIV
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The characters that make up the
48-character set are the same as those that
make up the 6é0-character set except for
certain restrictions.

The following characters are not

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

Break character -

Semicolon :

Number sign #
Commercial At sign ?
Question mark ?

The following three characters are

replaced as indicated:

60-Character Set 48-Character Set

i s
% /
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

APPENDIX 5: THE U8-CHARACTER SET

character string, or when it is immediately
followed by a digit.

The following character combinations, 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
1= NE
<= IE
< LT
1< NL
, NOT
I OR
3 AND
1 CAT
-> PT

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

In each case, one or more blanks must
immediately precede the alphabetic operator
if the preceding character would otherwise
be alphameric, and one or more blanks must
immediately follow if the following charac-
ter would otherwise be alphaweric. Thus,
to indicate the comparison of the variables
A6 and BQ2Y for ineguality, one would write
A6 NE BQ2Y, but not A6NEBRQ2Y, A6 NEBQ2Y, or
A6NE BQ2Y. As the equal symbol is usable,
however, the comparison of these two varia-
bles for equality may be written A6=BQ2Y.

The break character, commercial at-sign,

and number sign are not used and conse-
quently may not be employed in identifiers.
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+ picture character 70
- picture character 70
* picture character 70
$ picture character 70

TACTIVATE statement 149,145
%¥DEACTIVATE statement 149,146
%DECLARE statement 148-151,145
%DO statement 157
%END statement 148,145
%GO TO statement 151,148
%IF statement 152,148
%INCLUDE statement 152
%PROCEDURE statement 148
%symbol

identification of compile-time

statements 145
in character-string 145

A format item 109
A picture character 67
Abbreviations of keywords 190
ABNORMAL attribute 47
as attribute of cell identifier 53
assumptions when specified 51,60
default for TASK type identifiers 42
Abnormal termination {see Termination)
ABS built-in function 158
ACTIVATE (compile—~time) statement 149,145
Activation
by %ACTIVE or %DECLARE statement 145
of blocks 82
Active block 82
ADD built-in function 158
Additive file attributes 96
ADDR built-in function 172
providing a pointer value
variable as argument of 84
variables declared with 49
Aggregate
expressions © 34
generation of wariable 84
order of evaluation of expressions 36
types 21
ALIGNED attribute 47
as defanlt attribute 42,60
assumptions when specified 51
LIKE attribute expansion 66
simple defining 54
with RETURNS attribute 72
ALL built-in function 168
ALLOCATE statement 116,86
allocating based variable storage
u8,49,87
allocating cell storage 53
contextual declaration as area variable
40
contextual declaration as pointer
variable 40
creating based generation 84

66,87

g
:

setting value of locator variable 67
specifying controlled variable bounds
57

specifying size of controlled area
variable 48
with task variable 74
Allocation
of a variable 8u
of data and storage classes 85
of parameters 81
of storage u48,49,83 )
ALLOCATION built-in function 173
task variables as argument of 74

Alphabetic
characters 13
extenders 13,41

list of attributes 47
Alphameric characters 13
Alternative file attribute 96
Ambiguous references 39
ANY built-in function 168
AREA attribute 48

assumption for variable in OFFSET

attribute 67
default attributes for area type
identifier 42

in DECLARE statement 38

with CELL attribute 53

with GENERIC attribute 61

with RETURNS attribute 72
AREA condition 189

based variable allocation 118
Area size

in ENTRY attribute 58,79

in ALLOCATE statement 117

in DECLARE statement 117

in REFER option 50

of simple defined area 55

parameters and arguments 79,80
Area variable 29

as target variable 120

contextual declaration as 40,67

generation of 84

invalid format of INITIAL attribute 63
Argument

aggregate 35

as subscripted variable 77

correspondence with parameters 79

dumny (see Dummy argument)

entry name as 78

in procedure reference 77

of arithmetic built-in functions 158

of mathematical built-in functions 163

of string built-in functions 155
Arithmetic attributes 44

default attributes 42

parameter defaults 75

with RETURNS attribute 72
Arithmetic conversions 31

complex 118

to bit string and character string 34
Arithmetic data 25

Index 193



coded (see Coded arithmetic data) of structures 23

in list-directed input 101 with compile-time statements 146,147
Arithmetic operators AUTOMATIC attribute 49

list of 14 default for arithmetic type identifier
Arithmetic operations 30,147 42
Arithmetic built-in functions 158 default for event name 58
Arithmetic variable 27 invalid with parameter 75

implict declaration of identifier as 41 Automatic storage 49,85

attributes of 44 Automatic variable 49
Array 21 shared between tasks 90

array variable in USES or SETS list 73
as data-list elements 100

bounds (see Array bounds) B bit-string specifier 25
cross sections of 23 B format item 109
dimension attribute 56 B picture character
expressions 34,35 BACKWARDS attribute 51
generation of variable 8u implied attributes 97
interleaved 56 invalid with OUTPUT and UPDATE
label array 65 attributes 64
list-directed input format 101 BACKWARDS option 135
manipulation built-in functions 168 Base
parameters 80 arithmetic data characteristic 25
of structures 22 conversion table 32
subscripted names 23 FIXED attribute assumed 61
table of operands and results 35 in arithmetic operations 30,31
Array bounds 21,56 BASED attribute 49,87
assumed for parameter 79 causing contextual declaration as
declared with based variable 50 pointer variable 40,66,67
in ALLOCATE statement 117 in DECLARE statement 38
in DECLARE statement 117 invalid with parameter 75
in ENTRY attribute 58,79 with a structure 23
specified by REFER options 50 Based-defined item
Assignment (compile-time) statement in SETS and USES list 73
150,148 Based storage 49,87
Assignment statement 119,116,115 built-in functions 172
aggregate expressions 35 Based variable 49-51,87,111
Asterisk alignment attributes 48
for bounds specifications 57,50,56 allocation of 116,133

in cross sections of arrays 21,56 locator qualification 29
in dimension attribute 56 reserving storage for 48
in ENTRY attribute 79 termination of task 89
in INITIAL attribute 62 with locator variable 66
in interleaved arrays 56 Basic language structure 13
in iSUB defining 55 Basic program structure 16
in simple defining 55 Begin blocks
in USES or SETS attribute 73 (see Block)
parameters 75 BEGIN statement 123
specifying bit and character length 52 activation of begin block 82
specifying parameters and controlled scope of condition prefix 91
variables 52 BINARY attribute 51
specifying storage area size U48 as default attribute #42,41,61,72
Asynchronous operations 87 Binary constants 26
compile-time input/output operations Binary digits 13
173 picture characters 68-70,178
data set accessed directly 114 Bit 13
data set accessed sequentially 114 BIT attribute 51
ATAN built-in function 163 BIT built-in function 155
ATAND built-in function 163 Bit-class data 56
ATANH built-in function 164 UNALIGNED default attribute 47
Attached task 89 Bit string 27
Attaching task 89 concatenation 33
Attributes 44,15 conversions 33,34
alphabetic 1list of 47 defaults for string type identifiers
assignment to indentifiers 41 format item 109
default assumptions 41 list-directed input 101
evaluated on entry to a block 83 list-directed output 103
factoring of 39 operations 32
of a file 45,96,97 operators 14,32
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55, 47
27,62,63

overlay defining
repetition factor
varying 33
Bit-string format item (B)
Blanks, use of 16
Block 18
activation 82
activation environment 83
attributes evaluated on entry to 83
causing procedure irreducibility Uu6
condition pseudo-variables within
blocks 95
declaration in 37
generations established on entry to
inheritance of condition built-in
functions 95
recursive activation 85
termination 82,85,132
BOOL built-in function 155
Bounds of arrays
(see Array bounds)
Braces 11
Brackets 12
BUFFERED attribute 52
implied attributes 97
BUFFERED option 135
BUILTIN attribute 52
identifier contextually declared with
4o
invalid with ENTRY attribute
Built-in function 76,154
alignment attribute default 48
BUILTIN attribute 52
condition built-in functions 95
contextual declaration as 40
implicit declaration as name of 41
name 15
with aggregate arguments 35
BY clause 126,127
BY NAME option of assingment statement
121,122

109

58,62

C format item 109
CALL option of INITIAL attribute
subroutine reference 76
CALL statement 123,52
contextual declaration as event 58
contextual declaration as task 40
creating tasks 89
EVENT option 58,59
initiating new control of task 90
sequence of control 116
subroutine reference 76
TASK option 74,40
task variable priority 28
USES attribute 73
CEIL built-in function
cell 29
initial attribute 62
parameter 80
CELL attribute 52
CHAR built-in function
CHARACTER attribute 51
in DECLARE statement 38
Character-class data 56 :
UNALIGNED default attribute 47
Character picture specification 65

62,67

159

155

83

Characters
alphabetic 13
alphameric 13
special 13

Character sets
60-character set 13
48-character set 191

Character string 27
concatenation 33
conversions 34
defaults for string type identifiers 42
defining formats with PICTURE attribute

67

drifting string 70
format item 109
list-directed input 101
list-directed output 103
overlay defining 55,47
picture characters 177
repetition factor 27,62,63
varying 33

Character-string format item (A)

CHECK condition 187,92,184
enabled by programmer 92
limitations 17,50
raised after assignment
scope 91

CLOSE statement 124
file with RECORD attribute 72
file with STREAM attribute 71

Coded arithmetic data 25,102
conversion in list-directed transmission

101,102,103

in arithmetic operations 30

Collating sequence in PL/I 15

COLUMN format item 110

Comments 16

Comparison operations 33

Comparison operators 14

Compile-time 145
expressions 147

109

121

loop expression 146
null statement 147
operands 147
procedures 148
procedure statements 145
statements 149
SUBSTR built-in function 149
variables 146,147
COMPLETION built-in function 173

accessing completion value of event
variable 58,88
COMPLETION condition 142
COMPLETION pseudo-variable
erroneous use 59
to set completion value of inactive
event variable 59
Completion value 58,88
EVENT option of DELETE statement
EVENT option of DISPLAY statement
EVENT option of READ statement 139
EVENT option of REWRITE statement
EVENT option of WRITE statement
on execution of CALL statement
on return from FINISH on-unit
on task termination 89,124
on sub-task termination 140
Complex argument 166

174

125
126

141
144
124
129

Index 195



COMPLEX attribute 54
FLOAT attribute assumed 61
with numeric character data 68
COMPLEX built-in function 159
Complex format item (C) 109
COMPLEX pseudo-variable 175
Compound statements 17
Computational built-in functions 155
Computational conditions 184
Concatenation operations 33
CONDITION condition 189,94
contextual declaration as condition
name 40
condition built-in functions 95,170
Condition name 17
contextual declaration as 40
EXTERNAL attribute assumed 60
Condition prefixes 17
invalid with ENTRY statement 129
purpose 91
scope of 91
to IF statement 133
condition pseudo-variables 95
condition type of identifier
default attribute 42
Cconditions 16
(see also ON conditions)
CONJG built-in function 159
Constant 21
arithmetic 26,27
initialization 60
notation 11
statement-label 28
Contextual declarations 40
Control
format items 110
of a program 82
of statement sequence 116
passed to procedure at entry point 75
transfer of by GO TO 44,132
Control format items 110
Control statement 115
CONTROLLED attribute 49
as assumption of ENTRY attribute 58
as structure attribute 23
with parameter 75
controlled storage 49,86
Controlled variable
allocation of 116
shared between tasks 90
termination of task 89
Conversion
arithmetic to bit-string 34
arithmetic to character-string 34
base 30,32
bit-string to arithmetic 34
bit-string to character-string 33
character-string to arithmetic 34
character-string to bit-string 34
coded arithmetic 102,103
floating-point to fixed-point 32
form 30
in arithmetic operations 30
in bit-string operations 32
in comparison operations 33
in concatenation operations 33
in exponentiation operations 31
integer 32

196

list~directed input and output 101,102
mode 30,31
numeric to coded arithmetic 30
offset to pointer 66
pointer to offset 67
scale 30,32
type 33
CONVERSION condition 184,170
disabled by programmer 93
raised by picture specification 177
COPY option 131
Correspondence
of parameters and arguments 79
COS built-in function 164
COSD built-in function 164
COSH built-in function 164
COUNT built-in function 174
CR picture character 181
Creation of tasks 89
Credit sign picture character 181
Cross sections of arrays 23
Currency symbol picture character 180

Data 21

aggregates 21

area 29

arithmetic 25

attributes 44

attributes permitted with PROCEDURE
statement 136

attributes with an ENTRY attribute 129

cell 29

character set 15

declaration statement (see DECLARE
statement)

description 37-74

elements 21-29

event 28

format items 107

label 28

list (see Data list)

locator 28

manipulation 30-36

naming 23

organization 21

problem 25
program control 28
set 96

sharing between tasks 90

sterling data variable 70

storage allocation for data variables

49,85

specifications 99

specification statements 115

stream transmission 98

string 27

task 28

transmission statements 115
Data-directed

data lists 99

input 104

length of data fields 105

output 105

specification 104

transmission 98,104
DATAFIELD built-in function 95,170
Data list 99



data-directed transmission 98
edit-directed transmission 99
list-directed transmission 98
DATE built-in function 174
DB picture character 181
CEACTIVATE (compile-time) statement
149,146
Debit sign picture character 181
Debugging
statements 115
DECIMAL attribute 51
as default attribute 41,42,58,60,72
DECIMAL built-in function 159
Decimal constants 26
Decimal digits 13
picture character 67-70,178
Declarations 35
built-in 41
contextual 40
explicit 37
external 42,46
implicit 41
multiple 41
of structures 38
priority of 41
scope of 42
DECLARE (compile-time) statement
148-151,145
DECLARE statement 38
explicit declarations 37
factoring 39
parameter attributes 75
pointer variable declaration 66
sequence of control 116
specifying file attributes 41
with EVENT attribute 58
with REFER option 50
with RETURNS attribute 72
Default attributes 41
in PROCEDURE statement 137
parameter 75
DEFINED attribute 54
assumptions when specified 51
distinction from CELL attribute 52
invalid with parameter 75
parameter as base identifier 75
with AREA attribute 48
Defining
INITIAL attribute invalid for defined
variables 62
isuB 55,47
order of evaluation 56
parameter as base identifier 75
simple 54,47
string overlay 55,47
Definitions (see Index of Definitions)
DELAY statement 125
DELETE statement 125
attributes deduced 97
execution in locking task of 60
SEQUENTIAL files 113
Delimiters 14
Descendance, dynamic 83,90
Designator, statememt-label 28
Digit and point specifiers 178
Digits, binary and decimal 13
DIM built-in function 169
Dimension attribute 56

assumptions when specified 51,58,
in ENTRY parameter attribute list 57
what it specifies 21
Dimensions
of array (see Dimension attribute)
of cell S3
DIRECT attribute 57
file 113
implied attributes 97
implied by EXCLUSIVE 60
implies KEYED 65
DIRECT option 135
DISPLAY statement 126
associated with event variables 88
DIVIDE built-in function 159
DO (compile-time) statement 151
DO group 18
go to statement 132
in compile-time procedure 148
DO statement 126,18
sequence of control 116
Drifting picture characters 70,180
Dummy argument 77
aggregate type 35
allocation 79
correspondence with parameters 79
for array-label variable parameter 80
for array parameter 80
in compile-time procedure 149
invalid with task variable 74
specified by ENTRY attribute 57
unmatched alignment attributes 48
Dummy iSUB variables 55
Dummy variable
(see Dummy argument)
Dynamic
allocation of storage 85
descendance 83,89
encompassing 83
program structure 82

E format item 108
E picture character 68,182
Edit-directed transmission
data lists 99
FORMAT statement 129
input and output 106
specification 106
transmission 99
Editing characters 68-70
Element
data 21-29,47
data items 21
of a structure 22
of an array 21,22
program 18
variables 21
ELSE clause
in %IF statement
in IF statement 133
EMPTY built-in function 172
Encompassing, dynamic 83

reestablishing action specification 140

END (compile-time) statement 148,145
END statement 128,19

as RETURN statement 140

sequence of control 116

Index 197



terminating begin block 82
terminating procedure block 83
terminating subroutine procedure 77
terminating task 89
use of 19
ENDFILE condition 185
ENDPAGE condition 185,138
ENTRY attribute 57
declaration by label prefix 39
defaults for ENTRY type identifier 42
describing various parameters 79,80
implied by SETS and USES attributes 73
specifying generic entry names 62
task variable as parameter 74
Entry name 18,58
as argument in procedure reference
78,77
assumed attributes 60
attributes 45
contextual declaration 40
generic 76
GENERIC attribute 61
in compile-time procedure 148
optimization attributes 64,72
PROCEDURE statement 136
RETURNS entry name attribute 72
with BUILTIN attribute 52
Entry parameter 75,80
Entry point
activation of procedure block 82
generic entry name 76
parameter lists 75
primary 18,136
secondary 18
secondary defined by ENTRY statement 75
use of ENTRY attribute 57
ENTRY statement 129
attribute assumptions 39,58
defining secondary entry points
identifier in parameter list 40
parameters 75
RETURNS attribute 1list 72
sequence of control 116
specifying attributes for function
value 76
task variable as parameter 74
Environment
of block activation 83
of label constant 84
ENVIRONMENT attribute 58
Equivalence
storage 52
data 52
ERF built-in function 164
ERFPC built-in function 164
ERROR condition 189,170
event 88
GET statement 131
PUT statement 137
Evaluation
of argument subscripts 77
of ENTRY attribute expressions
of expressions 35,26,82
of RETURNS attribute specifications 72
Event 88
termination of task 89
EVENT attribute 58
defaults for EVENT type identifier 42

18,75

58,79

198

EVENT option
contextual declaration as event
variable 40,58
creation of tasks 89
in CALL statement 123
in DELETE statement 125
in DISPLAY statement 126
in READ statement 138
in REWRITE statement 141
in ARITE statement 143
setting event active then incomplete 88
Event variable 28,58,59,88
as target variable 121
completion value (see Completion value)
contextual declaration 40
status value (see Status value)
EXCLUSIVE attribute 59,114
implied attributes 97
locked records 114
EXCLUSIVE option 135
EXIT statement 129
sequence of control 116
terminating a task 59,82,89
terminating subroutine procedure 77
EXP built-in function 2165
Explicit opening of file 96
Exponent picture characters 182
Exponent specifiers 182
Exponentiation
in fixed-point arithmetic operations 31
in numeric picture specification 68
Expression 30
aggregate 34,36
as argument in procedure reference 77
evaluation of 35,26
prologue evaluation 82
scalar 30
Extenders alphabetic 13,41
EXTERNAL attribute 60,42
as implied attribute 39
as structure attribute 23
as default for ENTRY type identifier 42
invalid use 50,54
External declaration
External name 19
attributes of 38
scope of 42,43
External procedure 19
invoked by procedure reference 75
irreducible and reducible 64

42,46

F format item 108
F picture character
Factor
iteration 62
repetition 67,68
scale 25,68
Factoring of attributes 39
invalid factoring with ENTRY attribute
58
Fields
numeric 25,30
picture character 67 .
sterling picture specification 70
File
attributes
closing 124

68,182

45,96-98



function of 63
kinds of data transmission for 71

list-directed output tabs 101
opening 96

parameter 75,81

preparation statements 115

sharing between tasks 90
termination of task 89
FILE attribute 60
File name 96
as argument in procedure reference
contextual declaration U0
EXTERNAL attribute assumed 60
FILE option
contextual declaration as file name
40,60
in CLOSE statement
in DELETE statement
in GET statement 131
in LOCATE statement 133
in OPEN statement 135
in PUT statement 137
in READ statement 138
in REWRITE statement 141
in UNLOCK statement 142
in WRITE statement 143
FINISH condition 189,170
raised by EXIT statement 129
raised by RETURN statement 140
raised by STOP statement 142
FIXED attribute 60
as default attribute 41,42,51,72
FIXED built-in function 160
FIXEDOVERFLOW condition 185,184
disabled by programmer 93

124
125

Fixed-point arithmetic data 25,26,31
precision of results 31
Fixed-point format item (F) 108

FLOAT attribute 60
as default attribute 41,842,51,58,72
FLOAT built-in function 160
Floating-point format item (E)
Floating-point data 25
constants 26
conversion to fixed-point data 32
results 31
FLOOR built-in function
Form conversion 30
Format items 107,110,111
Format list 107,99,111
Format of PL/I program 13
FORMAT statement 129,110
sequence of control 116
FREE statement 130,86

108

160

contextwl declaration of area variable

40
freeing based variables
freeing cell storage 53
FROM option
in REWRITE statement 141,113
in WRITE statement 143
Function
(see Function procedure)
Function, built-in 154
Function procedure 76,77
termination 140
Function reference 76

49,87

77

contextual declaration as entry name
compile-time 145,1u8

G picture character 70,182
Generation
established on entry to a block 83
of a variable 84
GENERIC attribute 61
defining generic procedure name 76
entry name 58
Generic entry name 76
GET statement 131,96
attributes deduced 97
without file or string option 114
GO TO {(compile-time) statement 151,148
GO TO statement 132

40

invalid to transfer control to FORMAT

statement 130
terminating a block 83
transfer of control 4u4,77,116

transfering control to statement in DO

group 128
Graphics
for alphabetic characters 13
for operators 14
for separators and other delimiters

Group 17

H picture character 182

HBOUND built-in function 169
Heading statement 18
HIGH built-in function 156

I imaginary constant representation 27

I picture character 70,181

I through N identifier initial letters
implicit declarations 41,42,60

14

Identification of compile-time statements

145
Identifiers 15,37
allocation of 117
as parameters 40,41

assignment of attributes 41
contextual declarations 40,58
implicit declarations 41
unqualified 40
IF (compile-time) statement
IF statement 133
scope of condition prefix 91
IGNORE option 138,113
IMAG built-in function 160
IMAG pseudo-variable 175
Imaginary arithmetic constant 27
Irmaginary number
in COMPLEX attribute 54
Implementation-defined
area size default value 48
area size expression 48
binary value 58
PL/I collating sequence 15
entry point identified by OPTIONS
option 82
evaluation order of based variable
bounds, lengths, and sizes 118
ENVIRONMENT attribute 58

152,148

Index
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length of identifiers .15
lengths and sizes 118
order of conditions and interrupts
order of initialization for based
variables 118
precision attribute defaults 71
precision of event variable fixed binary
value, 58
PRIORITY option evaluated precision
syntax of OPTIONS option-list 136
tabs for PRINT files 101
task priority value precision
Implicit declaration 41
Implicit opening of file 97
by DELETE statement 125
IN option 117
based variable storage u8
contextual declaration as area variable
40,49
with FREE statement 130
INCLUDE (compile-time) statement 152
INDEX built-in function 156
Infix operators 30
with aggregate operands 34
INITIAL attribute 62
assumptions when specified 51,60

184

124

74

contextual declaration as entry name 40
in DECLARE and ALLOCATE statements 118
in locator declarations 67
initialization of REFER option
variables 50
invalid use 54,65
with area variables 48
with based variable 50
with CELL attribute 53
with LIKE attribute 66
Initial letter of identifier
default attributes 41
Initialization
(see INITIAL attribute)
INPUT attribute 63
Input format
list-directed 101
INPUT option 135,96
Input/output 96
conditions 185,184
statements 115
Insertion picture characters 179
Interleaved arrays 56’
INTERNAL attribute 60,41
as default attribute 42
assumed for parameters 75
label prefixes 40
major structure names 23
Internal name 43
declaration of 35
Internal procedure 19
invoked by procedure reference 75
Interrupts 91
CHECK condition 92
error control and debug statements 115
investigation of 95,170
multiple 184
ON statement 92
INTO option 138,112,113
IRREDUCIBLE attribute 64,46
as default for ENTRY type identifier 42

ENTRY attribute implied 57

200

with SETS and USES attributes
Irreducible procedure 46
isuB defining 55,54
alignment attributes 47
parameter as base identifier
with AREA attribute 48
Iteration
factor 62
in format list 107
specification 62

73

75

K picture character
Key
direct and sequential files
KEY condition 186
KEY option
in DELETE statement 125
in READ statement 138
in REWRITE statement 114,141
in UNLOCK statement 142
specified by KEYED attribute
KEYED attribute 64
implied by EXCLUSIVE attribute
RECORD attribute implied 97
SEQUENTIAL and DIRECT files 113
with direct and sequential files
KEYED option 135
KEYFROM option
in LOCATE statement 133
in WRITE statement 114,143
specified by KEYED attribute
KEYTO option 138,64
Keywords 15
abbreviations of 190
separating keywords
Known names and labels

68,69,182
57

64

60

64

15
4y

Label 17
array 65
constant environment 84
following END statement
prefixes 17,37,39
statement 28,17,65
with ENTRY statement 129
with FORMAT statement 129
LABEL attribute 65
defaults for LABEL type identifier
Label variable 65
as target variable 121
in GO TO statement 132

18,128

57

42

parameter and argument correspondence

80
with INITIAL attribute 63
LBOUND built-in function 169

Length
of data directed data fields
(see also String length)
Length attribute 51
evaluation with RPRTURNS attribute
LENGTH built-in function 156
Levels
of cells 29,53,
of structures 22,38,66
LIKE attribute 65
LINE format item 110
LINE option 137

106

72



with PRINT attribute 71
LINENO built-in function 174
LINESIZE option 135,136
List of parameters 75
List-directed

data lists 99

input conversion 102

input format 101

output format 101

specification 101

transmission 98
List-processing conditions
Iocator data 28

defaults for locator type identifiers

42

invalid conversion 67
LOCATE statement 133

allocating based variable in buffer 87

attributes deduced 97

contextual declaration as pointer

variable 40

creating based generation 84

freeing based variable in buffer 87

RECORD attribute assumed 72 :

SEQUENTIAL attribute assumed 57

setting value of locator variable 67
Locator qualifier 29,87

contextuval declaration as pointer

variable 40,67

reference to based variable
Locator variable 66

identifying allocated based variable

generation 118

invalid format of INITIAL attribute 63

operators and operands 33

reference to based variable 50

setting the value 67
Locking records 59,114

READ statement 139
LOG built-in function 165
LOG10 built-in function 165
LOG2 built-in function 165
LOW built-in function 156
Lower bound 21,56

189,184

49,66

M picture character 70,182

Major structure 22,23,38

Major task
(see Task)

Manipulation of data 30-36

Mathematical built-in functions 163
as argument in procedure reference 77

MAX built-in function 160

Merging of file attributes 97

MIN built-in function 161

Minor structure 22,23,38

Minus sign (=) picture character 70

Miscellaneous built-in functions 173

Mixed characteristics in arithmetic
operations 30

MOD built-in function 161

Mode 26
assumed attributes 61
COMPLEX and REAL attributes 573
conversion 30,31

Modification of source program

(compile-time) 145

Multiple allocations

of same controlled variable 49
Multiple declarations 39
Multiple interrupts 184
MULTIPLY built-in function 161
Multitasking built-in functions 173

Name
assignment of attributes 41
basic rule on use of 4y
built-in function 15,40
cell (see Cell)
condition (see Condition name)
declared in compile-time procedure 148
entry (see Entry name)
establishing identifier as a name 37
external (see External name)
file (see File name)
generic entry 76
internal (see Internal name)
Known 44
procedure 18
pualified (see Qualified name)
Simple 23
Subscripted 23
subscripted qualified 24
to specify scope of 60
NAME condition 186,170
data-directed transmission 104
Naming
(see Name)
NO with condition names
NOLOCK option 60,138,139
NORMAL attribute 47
as default for various identifier
classes 42
assumptions when specified
Notation
constant 11
syntax 11
variable 11
NULL built-in function 172
providing a pointer value 66
Null field
in list-directed input format 101
Null statement 134,153
Null string 27
assigned when no data set user label
124
in condition built-in functions 95
NULLO built-in function 172
providing an offset variable value 66
Numeric bit data 67,68
picture characters 177
Numeric character data 67,68
list-directed output 103
picture characters 177
precision 70
Numeric field 25
conversion to coded form 30
Numeric picture specification 67

17,91

51, 60

Object program

optimization using LABEL attribute 65
OFFSET attribute 66
OFFSET built-in function 172

Index 201



Offset variable 28,111
as target variable 121
contextual declaration as 40,49
parameter 80
(see also Locator variable)
ON conditions 184,91
built-in functions 170
in REVERT statement 140
programmer defined 91,94
standard action 93
ON statement 134,92
contextual declaration of FILE
attribute 60
scope of condition prefix 91
sequence of control 116
to test action specification 141
ONCHAR built-in function 170,95
ONCHAR pseudo-variable 175
ONCODE built-in function 170,95
MCOUNT built-in function 171,95
ONFILE built-in function 171,95
CNKEY built-in function 171,95
ONLOC built-in function 171,95
CNSOURCE built-in function 171,95
ONSOURCE pseudo-variable 175
On-unit 134
environment of an activation of
return from 89
OPEN statement 135,739,96

file attributes in option list 45

file with RECORD attribute 72
Opening a file 96
Operand types
priority and conversion 33
Operations
arithmetic 30,147
asynchronous 58,87
bit-string 32
comparison 33
concatenation 33
interrupt 91
prefix 31
record transmission 113
synchronous 87
Operators 14
aggregate operands 32
infix 30
locator variable operands 67
prefix 30,31
priority o 36
Optimization attributes 45
Option 16
OPTIONS option
in BEGIN statement 123
in PROCEDURE statement 136
Order
of evaluation (defining) 56
row-major 62
Organization of data 21
Output
(see Input/output)
OUTPUT attribute 63
implied by PRINT attribute 71
Output format, list-directed 101
OUTPUT option 135
OVERFLOW condition 185,184
disabled by programmer 93

202

overlay defining, string 55
overpunch picture characters 70,181

P format item 138,109
PAGE format item (P) 138,109
PAGE option 137
with PRINT attribute 71
PAGESIZE option 135,136,138
with PRINT attribute 71
Parameter 75
allocation 81
area 80
array 80
array bounds 57
array-label variable 80
as argument 77
attributes of entry point 57
cell 80
correspondence with arguments 79
entry 80
explicit declaration as 40, 37
file 81
label variable 65,80
offset-variable 80
pointer-variable 80
scalar 79
scalar-label variable 80
structure 80
Parameter list’
(see Parameter)
Parentheses 114

contextual declaration as file name 40

evaluation of expressions 36
Pence field 70,183
PICTURE attribute 67
instead of CHARACTER attribute 52
invalid use 51,52,60,71,68
with RETURNS attribute 72
Picture characters 177
(see also PICTURE attribute)
Picture format item (P) 109
Picture separators 70
Plus sign (+) picture character 70
Point specifier for pictures 178
POINTER attribute 66
contextual declaration 51
providing a pointer value 66
POINTER built-in function 172
freeing pointer-qualified variable
Pointer qualifier 66
Pointer variable 28,49,111
contextual declaration as 40
parameter 80
pointer value assigned 133
as target variable 120
(see also Locator variable)
POLY built-in function 169
"popped up" storage 49,85,86,117
POSITION attribute 55,54
Positioning format items 110
Positioning statements 139
Pounds field 7C,182
Precision 71
apparent precision 26

default for arithmetic type identifier

42
in arithmetic operations 30,31



numeric field 25
of arithmetic data 26
of numeric character variable 70
of sterling numeric character data 70
Precision attribute 71
PRECISION built-in function 161
Prefix
label 17,37,39
condition (see Condition prefixes)
operators 30,31,32
Preprocessor 145
Primary entry point 18
PRINT attribute 71
as default 114
implied attributes 97
invalid use 64,72
PRINT file
list-directed output tabs 101
PRINT option 135
Printing format items 110
Priority
of establishment of declarations 41
of operand types 33
of operators 36
of tasks 74,28,89
value in task variable 74

PRIORITY built-in function 173,74
PRIORITY option

creation of tasks 89

in CALL statement 123
PRIORITY pseudo-variable 175,28,74

task priority 89
Problem data 25
attributes 4u
Procedure 75
blocks (see Block)
environment of activation of 84
external 19,75
function 76
internal 19,75
name 18
recursive 49,81
reference 75
subroutine 76
termination 139
PROCEDURE (compile-time) statement 148
PROCEDURE statement 136
assumptions due to label prefixes 39,58
explicit declaration of parameters 75
scope of condition prefix 91
sequence of control 116
specifying a list of parameters 75
specifying attributes for function
value 76
task variable as parameter 74
Processing
asynchronous 28
PROD built-in function 170
Program 20
control 82
control data 28,42
dynamic program structure 82
element 16,18
execution initiated 82
interrupt 17
region 18
structure 16
structure statements 116

switches (event names) 58
testing 92
Program checkout conditions
Programmer-def ined
entry name as argument 77
interrupts 92,93
ON-conditions 91,94,184,189
ON statement 134
Programmer-named
(see Programmer-defined)
Programmer-written function
returns scalar value 30
Prologue 82
pseudo~-variables 174
condition pseudo-variable 95
push~-down stack 86
"pushed-down" storage
PUT statement 137,96
attributes deduced 97
without file or string option (SYSIN)
114

187, 184

49,85,86,117

Qualified name 24,39
subscripted 24

Qualifier
locator (see Locator gqualifier)
pointer 66

R format item 110,130
R picture character 70,181
Range of a variable 21
READ statement 138,96
allocating based variable 87
attributes deduced 97
contextual declaration as pointer
variable 40
creating based generation 84
file with RECORD attribute 72
IGNORE option 113
INTO option 138,112,113
positioning SEQUENTIAL files 113
referring to EXCLUSIVE file record 60
setting value of locator variable 67
with EXCLUSIVE file 114
Real arithmetic constant 26
precision of 26
REAL attribute 54
as default attribute 41,42,51,58,61,72
REAL built-in function 162
Real number 54
REAL pseudo-variable 175
RECORD attribute 71
associated with event variables 88
implied by DIRECT and SEQUENTIAL 57
implied by EXCLUSIVE 60
transmission of area data 48
RECORD condition 187
RECORD input/output
RECORD option 135
Record status statements 115
Record transmission 111
operations 113
statements 112
RECURSIVE option
Recursive procedure
REDUCIBLE attribute

96,111

81,136
49,81
64,46

Index 203



as default for ENTRY type identifier 42
ENTRY attribute implied 57
Reducible procedure U6
REFER option 50,
specifying a bound 57
with ALLOCATE statement 118
Reference 85
ambiguous 39
defined 56
function 76
procedure 75
subroutine 76
to a qualified name 39
Region of program (scope) 18
Release of storage Uu9,85
Remote format item 110
REPEAT built-in function 157
Repetition factor
in numeric picture specifications 68
string 27,62-63
with picture characters 67
Repetitive specification in data lists 99
REPLY option 126
Rescanning and replacement 145
Results
of aggregate operations 34
of arithmetic operations 30
RETURN statement 139
conversion of value specified in 137
invalid use in ON statement 134
sequence of control 116
terminating function procedure 76
terminating procedure block 83
terminating subroutine procedure 77
terminating task 89
RETURNS attribute 72
ENTRY attribute implied 57
REVERT statement 140,94
REWRITE statement 141,114
attributes deduced 97
execution in locking task of 60
RECORD attribute assumed 72
SEQUENTIAL files 113
statement sequence in UPDATE file 64
ROUND built-in function 162
Row-major order
assignment of initial constant values
62

S picture character 70
Scalar
expressions 30
items 21
parameter 79
variables 21
Scale
conversion 30,32
differing operands 30,31
FIXED and FLOAT attributes 60
invalid use of PICTURE attribute 68
of arithmetic data 25
of arithmetic variables 60
Scale factor 25,71
FIXED and FLOAT attributes 60
Scaling factor (F) 68,182
Scanning compile-time procedures 148
Scope

204

of compile-time name 147
of condition prefix 91
of declarations 42,41
of declarations within a block 83
of external names U2
of names 42,60
Scope attributes 46,60
as attributes of data 44
AUTOMATIC as default attribute 51
INTERNAL default for event names 58
invalid with parameter 75
SECONDARY attribute 72
assumptions when specified
Secondary entry point 18
Self-defining data
using REFER option 50
Separating keywords 15
Separators 14,182
Segquence of statement control 116
SEQUENTIAL attribute 57
file 113
implied by BACKWARDS attribute 51
RECORD attribute implied 97
with UPDATE attribute 6u
SEQUENTIAL option 135
SET option
allocating based variable 87
assumed to specify locator variable 118
contextual declaration as pointer
variable 66,40
in LOCATE statement 133
in READ statement 138
setting value of locator variable 67
SETS attribute 72,46
defaults for ENTRY type identifier 42
ENTRY attribute implied 57
with GENERIC attribute 61
with optimization attributes o6u4
Shillings field 70,183
SIGN built-in function 162
Sign characters in numeric picture
specification 68,69,180
Signed constant 21
SIGNAL statement 141,115
contextual declaration as
condition-name 40
sequence of control 116
Significant allocations 48
Simple name 23
Simple defining 54
alignment attributes 47
parameter as base identifier 75
with AREA attribute 48
SIN built-in function 165
SIND built-in function 165
SINH built-in function 165
Size (see Area size)
SIZE condition 185,184
enabled by programmer 92
SKIP format item 110
SKIP option 131
in GET statement 131
in PUT statement 137
SNAP option 134
Spacing format item (X) 110
Special characters 13
Specifiers
picture character 178

51,58



SQRT built-in function 166
Standard system action 93,184-189
conditions 189;184
reestablishing action specification 140
storage allocation 116
stream transmission 111
Statements 13,16,115
alphabetic list of 116
assignment 16,115
classification 115
compile-time 148
compound 17
control 115
data declaration (see DECLARE
statement)
data specification 115
data transmission 115
error control and debug 115
file preparation 115
heading 18
identifier 15,16
input/output 115
label data 28,17
null 16
positioning 139
program structure 116
record status 115
record transmission 112
sequence of control 116
simple 16
STATIC attribute 49
default for arithmetic type identifier
42
invalid use of INITIAL attribute
invalid with parameter 75
use with label variables
with a string 52
with array bounds 57
with iteration factor 62
Static storage 49,85
allocation of 85
specification of area size 48
Static variable 49
shared between tasks 90
STATUS built-in function 173
accessing status value of event
variable 58,88
STATUS pseudo-variable 176
as target variable 121
to set status value of inactive event
variable 59
Status value 58,88
on execution of CALL statement 124
on file closure 124
on return from FINISH on-unit 129
on sub-task termination 140
on task termination 89,124
Sterling pictures 70,182
fixed-point constants 26
STOP statement 142
sequence of control 116
terminating subroutine procedure 77
terminating task 83,89
Storage
ALIGNED and UNALIGNED attributes 47
allocation of 48,49,83
allocation statements 116
AREA attribute 48

63,65

65,63

attributes (see Storage class
attributes)
CELL attribute 52
classes 85
control of allocation of 85
economy 47
efficient storage not required 72
equivalence 52
for allocation of based variables 48
"popped-up" 49
"pushed-down"™ 49
release 49,85
SECONDARY attribute 72
speed of access 47
to specify 49
stacking 49
Storage class attributes 149,85
assumptions when specified 61
for a cell at level 1 53
structures 23
Stream
data specifications 99
transmission 98
transmission statements 111
STREAM attribute 71
STREAM input/output 96,111
data specifications 99
STREAM option 135
STRING built~in function 157
String data 27
attributes 44
String data 27
attributes 44
(see also Bit attribute, Bit string,
Character attribute, Character string)
String handling built-in functions 155
String length 51,27
asterisk in ENTRY attribute 79
declared with based variable 50
evaluation in ENTRY attribute 58,79
evaluation in RETURNS attribute 72
in ALLOCATE statement 117
in DECLARE statement 117
invalid use of STATIC attribute 49
parameters and arguments 79
of simple defined string 55
STRING option
in GET statement 131
in PUT statement 137
String variables 28
STRINGRANGE condition 187,18u
enabled by programmer 92
in defined data 54
Structure 22
ABNORMAL and NORMAL attributes 47
arrays of 22
as data-list element 100
attributes of 23
declaration of 38
default attributes 42
evaluation of expressions 36
expressions 34
generation of variable 84
INITIAL attribute 62
list-directed input format 101
parameter 80
storage class attributes 23,49
table of operands and results 35

Index 205



variable in USE or SETS list 73
with LIKE attribute 65

Structure (basic) of a program 16
Structure (basic) of PL/I 13
Subfield

of picture specification 67,68

Subroutine

procedure 76
reference 76
termination 77

Subscripted name 23

SUBSCRIPTRANGE condition

qualified 28

187,184
enabled by programmer 92

in defined data 54

Subscripts 23

SUBSTR built-in function
SUBSTR pseudo-variable

147,157
176

‘Sub-task (see Task)

SUM built-in function
Suppression characters
Switches

170
68-70
(event names) 58

Synchronizing asynchronous operations 88
Synchronous operations 87

Syntax notation 11

SYSIN 114

SYSPRINT

assumed in GET statement 131
114

assumed in PUT statement 137

System

action (see Standard system action)
interrupt 93

SYSTEM interrupt action specification 93

T picture character

70,181

TAN built-in function 166
TAND built-in function 166
TANH built-in function 166

Target variable

119

Task 88

asynchronous 87

attached task 89

attaching task 89

creat.ion of 89

dynamic descendance of 90

EVENT attribute 58

identifier default attributes u2

locking 59,114

options 89

setting value of active event variable
59

sharing data 90

sharing files 90

protection from simultaneous updating
114

suspended execution of controlling task

125
termination of 83,89,129 (EXIT)
to investigate current state of
variable 28,40

TASK attribute 74
TASK option

in CALL statement 123

contextual declaration as task variable

4o
creation of tasks 89

Termination

206

58,173

of blocks

of data-directed data

of list-directed data

of preprocessor scan

of procedure 139

of tasks 89,129,142
Testing a program 92
THEN clause

in %IF statement

in IF statement 133
TIME built-in function
TITLE option 96,135
To clause 126,127
Transfer of control by GO TO statement

uu, 47

by GO TO statement
Transmission

data-directed 98

edit-directed 99

list~directed 98

of data-list elements 99

record 111

statements

stream 98
TRANSMIT condition 186
TRUNC built-in function
Type conversion 33

82,85,132(GO TO)

104
101
145

174

uy, 77

111

162

UNALIGNED attribute 47
as default attribute 42
assumptions when specified
LIKE attribute expansion 66
simple defining 54
with RETURNS attribute 72
UNBUFFERED attribute 52
UNBUFFERED option 135
UNDEFINEDFILE condition 186,97
UNDERFLOW condition 185,184
disabled by programmer 93
Unlerlining of language elements 12
UNLOCK statement 142,60,114
attributes deduced 97
implies RECORD 72
Unlocking records 1u42,60,114

51,60

CLOSE statement 124
DELETE statement 125
READ statement 139

termination of task 89
Unsigned constant 21
UNSPEC built-in function 158
UNSPEC pseudo-variable 176
Unqualified identifiers 40
UPDATE attribute 63
implied by EXCLUSIVE 60
RECORD implied 97
UPDATE option 136
Update-in-place mode 64
Upper bound 21,56
USES attribute 72,46
defaults for ENTRY type identifier
ENTRY attribute implied 57
with GENERIC attribute 61
with optimization attributes 6u

V picture character
Value

68,69

42



completion . 28,58
function 76
of condition built-in functions 95
status 28,58
Variables
abnormal 45
allocation of 84
altering values of 47
area (see Area variable)
arithmetic (see Arithmetic variable)
array (see Arrays)
automatic (see Automatic variable)
based (see Based variable)
compile-time 146,147
controlled (see Controlled variable)
defined (see Defining)
dummy (see Dummy argument)
element 21
event (see Event variable)
generation of 84
label (see Label wvariable)
locator (see Locator variable)
notation 11
offset (see Cffset variable)
pointer (see Pointer variable)
prologue 82
range of 21
scalar 21
statement-label 28
static (see Static wvariable)
string (see String data and string
length)
structure (see Structure)
target 119
task 28,40,74
termination of task 89,90
type of storage allocation for 49
VARYING attribute 49
concatenation 33

invalid for based variable 50,54

invalid with defined items 5u
string scalar assignment rules 120

WAIT statement 142
completion of event 59,88,89
contextual declaration as event
variable 40,58
multiple interrupts 184
synchronizing asynchronous operations
88
WHILE clause 126,128
WRITE statement 143,96,114
attributes deduced 97
freeing based variable in buffer 87
in locking task 60

X format item 110
X picture character 67

Y picture character 70

Z picture character 70

Zero suppression characters

ZERODIVIDE condition 185,184
disabled by programmer 93

68,70,179

1 picture character 68,69
2 picture character 68,69
3 picture character 68,69

48-character set 191
60-character set 13

6 picture character 182

7 picture character 182

8 picture character 182

9 picture character 67,68,70

Index
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Abnormal variable 45
Action specification 93
Activation 82

Active event variable 59
Additive attributes 96
Aggregate expressions 34
Allocation 83

Allocated variable 84
Alphabetic characters 13
Alphameric characters 13
Alternative attributes 96
Area 48

Area variable 29
Argument 77

arithmetic conversion 31
Arithmetic data item 25
Arithmetic operators 14
Arithmetic variable 27
Array 21

Array of structures 22
Assignment statement 119
Asynchronous operations 87
Attached task 89
Attaching task 89
Attribute 15

Automatic storage 49

Base 25

Based storage 49

Begin block 18

Bit 13

Bit string data 27

Bit string operators 14
Block 18

Bounds 56

Built-in function 76

call 124

cell 29

Character string 27

Coded arithmetic data 25
Comment 16

Comparison operators 33
Compile time 145

Complex 54

Compound statement 17
Concatenation 33
Conditions 16

Ccondition name 17
Condition prefix 17
Constant 21

Constant statement-label 28
Contextual declaration 40
Controllled storage 49
Conversion 30

Cross section of an array 23

Data 21
Data-directed data 104

INDEX OF DEFINITIONS

Data-directed transmission 98
Data item 21

Data list 99

Data set 96

Deactivate 149

Declaration 35

Default 41

Delimiter 14

Designator, statement label 28
Digit and point specifier 178
Drifting character 180

Dummy argument 77

Dynamic descendance 83
Dynamic encompassing 83

Edit-directed data 106
Edit~-directed transmission 99
Element data item 21
Element variable 21
Entry name 18

Entry point 18

Event 88

Event variable 28
Explicit declaration 37
Exponent specifier 182
Expression 30

External Jdeclaration 42
External name 19
External procedure 19

Field, numeric 25

File name 45

Format item 107

Format list 107
Function procedure 76
Function, built-in 154
Function reference 76

Generation of a block 83
Generation of a variable 84
Generic name 76

Group 17

Identifier 15

Imaginary arithmetic constant 27
Implicit declaration 41
Inactive event variable 59
Infix operation 30
Input/output 96

Insertion character 179
Interleaved array 56
Internal procedure 19
Internal name 43

Internal procedure 19
Interrupt 91

Invoking 123

Iteration factor 62,107
Iteration specification 62

Index of Definitions
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Key 57
Keyword 15
Known 44

Label 17

Level number 22

List-directed data 101
List-directed transmission 98
Iocator data 28

Major structure 22
Major task 88

Minor structure 22

Mode 26

Multiple declaration 39
Multitasking 88-91

Name 23

Notation constant 11
Notation variable 11

Null string 27

Numeric bit data 67
Numeric character data 67
Numeric field 25

Offset variable 28
On-condition 91
On-unit 134
Operand 30
Cperators 14
Option 16

Parameter 75

Ficture 67

Pointer variable 28
"popped up" 86
Precision 71

Prefix 17

Prefix operation 30
Preprocessor 145
Primary entry point 18
Problem data 25
Procedure 75

Procedure block 18
Procedure name 18
Procedure reference 75
Program 20

Program control data 28
Prologue 82
Pseudo-variable 174
Push-down stack 86
"pushed down" 86

210

Qualified name 2U4

Range of a variable 21
Record 71

Recursive procedure 81
Repetitive specification

Scalar expression 30
Scalar item 21

Scaling factor 182

Scale of arithmetic data
Scope of declaration 42
Scope of external name 42
Scope of name 42
Secondary entry point 18
Simple defining 54

Simple name 23

Simple statement 16
Standard system action 93
Statement 16

Statement identifier 15
Statement-label data 28
Statement-label designator
Statement-label variable
Static storage 49
Sterling pictures 182
Storage class 85

Stream 71

String 27

String length 27

String variable 28
Structure 22

Subroutine procedure 76
Subroutine reference 76
Subscript 23

Subscripted name 23
Subscripted qualified name
Sub-task 88

Synchronous operations 87

Task 88

Task variable 88
Termination of blocks 82
Termination of tasks 89
Type conversion 33

Variable 21
Varying length 51

Zero suppression character

99

25

28

28

24
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