














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































%¥Null Statement

The %null statement can be used to provide
transfer targets for %GO TO statements.

It is also useful for balancing ELSE
clauses in nested %IF statements.

General format:

% [label:l...:

APROCEDURE

Abbreviation:

%PROC

The %XPROCEDURE statement is used in
conjunction with a %END statement to

delimit a preprocessor procedure.

Such a

preprocessor procedure is an internal
function procedure that can be executed
only at the preprocessor stage.

General format:

% label:

[(identifier [,

[(label:]...

PROCEDURE
identifierl...)]

RETURNS{CHARACTER | FIXED};

Syntax rules:

1. Each "identifier" is a parameter of
the function procedure; a maximum of
15 may be specified.

2. One of the attributes CHARACTER or
FIXED must be specified in the
RETURNS attribute list to indicate
the type of value returned by the
function procedure.
default.

General rules:

There can be no

1. The only statements and groups that
can be used within a preprocessor
procedure are:

de

b.
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the preprocessor
statement

the preprocessor
statement

the preprocessor
the preprocessor
the preprocessor
the preprocessox

the preprocessor

assignment

DECLARE

DO-group

GO TO statement
IF statement
null statement

RETURN statement

All of these statements and the
DO~-group must adhere to the syntax
and general rules given for them in
this section, with one exception; all
pexcent symbols must be omitted.

2. A GO TO statement appearing in a
preprocessor procedure cannot
transfer control to a point outside
of that procedure.

3. As implied by general rule 1,
preprocessor procedures cannot ke
nested.

4. A preprocessor rrocedure can ke
invoked by a function reference in a
preprocessor statement, or, if the
function procedure name is active, by
the encounter of that name in a
nonpreprocessor statement.

Preprocessor RETURN

The preprocessor RETURN statement can be
used only in a preprocessor procedure and,
therefore, can have no leading %. It
returns a value as well as control kack to
the point from which the preprocessor
procedure was invoked.

General format:
(label:)l... RETURN
(preprocessor-expression) ;

General rule:

The value of the preprocessor
expression is converted to the RETURNS
list of attribute specified in the
XPROCEDURE statement before it is passed

back to the point of invocation. If the
point of invocation is in a
nonpreprocessor statement, replacement

activity can be performed on the returned
value after that value has replaced the
procedure reference.

Note that the rules for preprocessor
expressions do not permit the value
returned by a preprocessor procedure to
contain preprocessor statements.



Listing Control Statements

ACONTROL

The checkout compiler FORMAT option, when
specified, may be activated and
deactivated by the ZCONTROL statement.
Under the optimizing compiler, the syntax
of the statement is checked, then it is
ignored.

General format:
%CONTROL (FORMAT | NOFORMAT) ;
Syntax rules:

1. To influence formatting of a listing,
the statement must be on a line with
no other statements.

2. The statement will have no effect on
the format if it appears within a
comment or another statement.

General rules:

1. The RCONTROL statement has no effect
if the FORMAT compiler option has not
been specified.

2. The FORMAT compiler option is :
nullified if more %CONTROL statements
have been executed with the NOFORMAT
option than with the FORMAT option:
the result is as if the FORMAT option
had not been specified. 1In all other
cases, the XCONTROL statement has no
effect on the format.

3. The statement may be used with ox
without the preprocessor.

4. The %CONTROL statement is printed in
the formatted listing. It is also
retained in the text passed to the
compiler, but is ignored by the
compiler.

5. If the preprocessor is used, and a
%CONTROL statement is written on the
same line as one or more other
statements, the preprocessor moves
the RCONTROL so that it is on a line
of its own in the text passed to the
compiler.

APAGE

The statement following a %¥PAGE statement
in the program listing is printed on the
first line of the next page.

General format:

%PAGE;
Syntax rules:

1. To cause formatting to take place,
the statement must be on a line with
no other statements.

2. The statement will have no formatting
effect if it appears within a comment
or another statement.

General rules:

1. The statement may be used with or
without the preprocessor. It will
control both the insource and the
source listing.

2. After being put into effect, the
%¥PAGE; is not printed by the
preprocessor and is deleted from the
text by the compiler; it does not
appear in the formatted listing.

3. If the preprocessor is used, and a
%PAGE statement is written on the
same line as one or more other
statements, the preprocessor moves
the ¥%PAGE so that it is on a line of
its own in the text passed to the
compiler. The insource listing is
therefore not formatted, Lkut the
source listing is.

4. when the preprocessor is used, an
identifier that is split across the
end of a line that contains a XPAGE
statement is concatenated to form one
word. The second part of the woxd is
moved onto the same line as the first
part if there is sufficient space on
that line, otherwise the concatenated
word is printed at the start of a new
line.

XSKIP

The specified number of lines following a
%SKIP statement in the program listing are
left blank.
General Format
%SKIP((n));
Syntax rules:
1. To cause formatting to take place,

the statement must be on a line with
no other statements.
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The statement will have no formatting
effect if it appears within a comment
or another statement.

n must be a decimal integer constant
in the range 1 through 999. Omission
of the option is equivalent to
specifying the value 1 for n.

General rules:

The statement may be used with or
without the preprocessor. It will
control both the insource and the
source listing.

After being put into effect, the
%SKIP statement is not printed by the
preprocessor and is deleted from the
text by the compiler; it does not
appear in the formatted listings.

If the preprocessor is used, and a
%SKIP statement is written on the

same line as one or more other
statements, the preprocessor moves
the %SKIP so that it is on a line of
its own in the text passed to the
compiler. The insource listing is
therefore not formatted, but the
source listing is.

When the preprocessor is used, an
identifier that is split across the
end of a line that contains a %SKIP
statement is concatenated to form one
word. The second part of the word is
moved onto the same line as the first
part if there is sufficient space on
that line, othexrwise the concatenated
word is printed at the start of a new
line.

If n is greater than the number of
lines remaining on the page, the
equivalent of a %PAGE statement is
executed in place of the %SKIP
statement.



This section describes structure mapping
and alignment of records in buffers. The
information is included because, under
certain circumstances, it should be korne
in mind when a program is being written.
However, the information is not essential
to programmers using stream-oriented
transmission or unaligned data (other than
bit strings); it is intended for those
using record-oriented transmission
(particularly locate mode) with aligned
structures.

Structure Mapping

For any structure (major or minor), the
length, alignment requirement, and
position relative to a doubleword boundary
will depend on the lengths, alignment
requirements, and relative positions of
its members. The process of determining
these requirements for each level in turn
and finally for the complete structure, is
known as structure mapping.

During the structure mapping process,
the comgiler minimizes the amount of
unused storage (padding) between members
of the structure. It completes the entire
process kefore the structure is allocated,
according (in effect) to the rules
discussed in the following paragraphs. It
is necessary for the user to understand
these rules for such purposes as
determining the record length required for
a structure when record-oriented
input/output is used, and for determining
the amount of padding or rearrangement
required to ensure correct alignment of a
structure for locate-mode input/output
(see "Record Alignment®, in this section).

Structure mapping is not a physical
process. Although during this discussion
such terms as "shifted" and "offset" are
used, these terms are used purely for ease
of discussion, and do not imply actual
movement in storage; when the structure is
allocated, the relative locations are
already known as a result of the mapping
process.

RULES

The mapping for a complete structure
reduces to successively combining pairs of
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items (elements, or minor structures whose
individual mappings have already been
determined). Once a pair has been
combined, it becomes a unit to be rpaired
with another unit, and so on until the
complete structure has been mapped. The
rules for the process are therefore
categorized as:

Rules for determining the order of
pairing

Rules for mapping one pair

These rules are described below, and the
example at the end of this section shows
an application of the rules in detail.

Note: To follow these rules, it is
necessary to appreciate the difference
between logical level and level numker.
The item with the greatest level number is
not necessarily the item with the deegest
logical level. If the structure
declaration is written with consistent
level numbers or suitable indentation (as
in the detailed example given after the
rules), the logical levels are immediately
apparent. In any case, the logical level
of each item in the structure can be
determined by applying the following rule
to each item in turn, starting at the
beginning of the structure declaration:

The logical level of a given item is
always one unit deeper than that of

the most immediate of its containing
structures.

For example:

pcL 1A, 4B, 5C, 5D, 3 E, 8F, 7 G;

1 2 3 3 2 3 3

The lower line shows the logical level
for each item in the declaration.

Rules for Oxder of Pairing

The steps in determining the order of
pairing are as follows:

1. Find the minor structure with the
deepest logical level (which we will
call logical level n).

2. If the number of minor structures at
logical level n exceeds one, take the
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first one of them as it appears in
the declaration.

3. Using the rules for mapping one pair
(see below), pair the first two
elements appearing in this minor
structure, thus forming a unit.

4. Pair this unit with the next element
(if any) appearing in the declaration
for the minor structure, thus forming
a larger unit.

5. Repeat rule 4 until all the elements
in the minor structure have been
combined into one unit. This
completes the mapping for this minox
structure; its alignment requirement
and length, including any padding,
are now determined and will not
change (unless the programmer changes
the structure declaration). Its
offset from a doubleword boundary
will also have been determined; note
that this offset will be significant
during mapping of any containing
structure, and it may change as a
result of such mapping.

6. Repeat rules 3 through 5 for the next
minor structure (if any) appearing at
logical level n in the declaration.

7. Repeat rule 6 until all minor
structures at logical level n have
been mapped. Each of these minor
structures can now be thought of as
an element for structure mapping
purposes.

8. Repeat the process for minor
structures at the next higher logical
level; that is, make n egqual to
(n - 1) and repeat rules 2 through 7.

9. Repeat rule 8 until n = 1; then
repeat rules 3 through 5 for the
major structure.

Rules for Mapping One_ Pair

(As stated earlier, terms apparently
implying physical storage are used here
only for ease of discussion; the storage
thus implied may be thought of as an
imaginary model consisting of a number of
contiguous doublewords. Each doubleword
has eight kytes numbered zero through 7,
so that the offset from a doubleword
boundary can be given; in addition, the
bytes in the model may be numbered
continuously from zero onwards, starting
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at any byte, so that lengths and offsets
from the start of a structure can be
given.)

1. Begin the first item of the pair on a
doubleword boundary; or, if the item
is a minor structure that has already
been mapped, offset it from the
doubleword boundary by the amount
indicated.

2. Begin the other item of the pair at
the first valid position following
the end of the first item. This
position will depend on the alignment
requirement of the second item.
Alignment and length requirements for
elements are given in figure K.1 and
K.2. (If the item is a minor
structure, its alignment requirement
will have been determined already.)

3. shift the first item towards the
second item as far as the alignment
requirement of the first item will
allow. The amount of shift
determines the offset of this pair
from a doubleword boundary.

After this rrocess has been completed,
any padding ketween the two items will
have been minimized and will remain
unchanged throughout the rest of the
operation. The pair can now be considered
to be a unit of fixed length and alignment
requirement; its length is the sum of the
two lengths plus padding, and its
alignment requirement is the higher of the
two alignment requirements (if they
differ).

Effect of UNALIGNED Attribute

" The example of structure mapping given

Lelow shows the rules applied to a
structure declared ALIGNED, because
mapping of aligned structures is more
complex owing to the number of different
alignment requirements. The general
effect of the UNALIGNED attribute is to

.reduce fullword and doubleword alignment

requirements down to byte, and to reduce
the alignment requirement for kit strings
from byte down to Lbit. The same structure
mapping rules apply, but the reduced
alignment requirements are used. This
means that unused storage between items
can only be kit padding within a byte, and
never a complete byte; bit padding may
occur when the structure contains bit
strings.



1 T L T 1
] | | Storage | | |
Variakle |Stored Internally| Requirements | Alignment | Explanation |
Type | as | (in Bytes) |Requirements| |
L 1 b 1 d
Rl bl T T Ll
BIT (n) |One byte for each| CEIL(n/8) | |
|group of 8 bits | | |
| (or part thereof) | | |
+ + | |
CHARACTER (n) |One byte per | n | |
|character | |Data may |
3 + + | begin on i
PICTURE |One byte for each|Number of Byte |any byte |
|PICTURE character|PICTURE charac- |0 through 7 |
| (except V, K, and|ters other than | |
| {the F scaling IV, K, and F | | |
| | factor | specification | | |
|specification) | | | |
_ 4 , $ ] | |
DECIMAL FIXED (p,q)|Packed decimal | CEIL((p+1)/2) | | ]
|format (1/2 byte | | | 1
| pexr digit, plus | | | {
1172 byte for | | | |
| |sign) | I | |
t + + + + |
|BIT(n) VARYING | Two-byte prefix | 2+CEIL(n/8) | | |
| | plus one byte for| | | |
| |each group of 8 | | | |
| | bits (or part | | | 1
| | thereof) | | | |
% t --——+ i | |
| CHARACTER (n) | Two-byte prefix | 2+4n | | ]
| VARYING |plus one byte per| | Halfword | |
| | character | | | i
4 + + { | |
|BINARY FIXED (p,q) |Halfword | | i |
| p < =15 | binary integer | 2 | |Data may kegin |
| | | | |on byte 0,2, |
| | | {4 or 6 |
L iR L L 1
r T H 1 1
p > 15 | Fullword binary | | | {
| integer | | |
+ 4 | |
BINARY FLOAT (p) | | |Data may |
| p < 22 | sShort | 4 Full |begin on |
{floating-point | woxd |byte 0 or |
DECIMAL FLOAT (p) | | |4 only |
p <7 | | | |
L EN y ] I ‘
v T hl
| POINTER?® | - | | | |
L 1
r + { | |
| OFFSET2 | - | | |
L 4
F + | | |
| FILE | - | | | |
} + + i | |
| ENTRY | | | | |
b + 8 | | |
| LABEL | - | | {
t + 1 | |
| TASK | - 1 16 | | |
L L L d l l
1 ) T LB )|
| EVENT | - | 32 | | |
L L L 4 L 4

Figure K.1 (Part 1 of 2). Summary of alignment requirements for ALIGNED data
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fLocators (pointers and offsets) used in progiams processed by the checkout comgiler
can be 4 or 16 bytes long. The mapping of four-byte locators is descriked here; the
mapping of 16-byte locators is identical except for the extra storage requirement.

r T T hl T 1
| ) | | Storage I I |
i Variable |Stored Internally| Requirements | Alignment | Explanation |
| Type | as | (in Bytes) |Requirements | |
i L 4 4 4 4
L} T ] i T Rl |
| BINARY FLOAT (p) { | | |Data may |
{ 21 < p < 54 | Long | |Double | begin on |
¢ - {floating-point | 8 | word |byte 0 (
| DPECIMAL FLOAT (p) | | | |only {
| 6 <p<17 | | | | |
L 4 & d ‘ I
[} T T 1
| BINARY FLOAT (p) | | | | |
[53 < p < 110 | Extended | | | |
3 {floating-point | 16 | | |
DECIMAL FLOAT(p) | | | | |
16 < p < 34 | | | | |
i 4L d I l
L v 1
AREA { - | 16+size | | |
L 1 L XL 4
{
|
|
|
i)

Figure K.1 (Part 2 of 2). Summary of alignment requirements for ALIGNED data

TASK, EVENT and AREA data cannot be
unaligned. If a structure has the
UNALIGNED attribute and it contains an
element that cannot be unaligned, then
UNALIGNED is ignored for that element; the
element is aligned by the compiler and an
error message is put out. For example, in
a program with the declaration

460

DECLARE 1 A UNALIGNED,
2 B,
2 C AREA(100);

C is given the attribute ALIGNED, as the
inherited attrikute UNALIGNED conflicts
with AREA.



T T T T T 1
| | | storage | | _ |
| Variable | Stored Internally| Requirements | Alignment | Explanation |
| Type | as | (in Bytes) |Requirements| |
b + ¥ 1 + {
|BIT (n) |As many bits as | n bits |Bit |Data may begin |
| |are required, 1 | |on any bit in |
| | xegardless of | | |any bkyte 0 |
| |byte boundaries | | | through 7 |
L 4 1 d L d
v U T T a h
| CHARACTER (n) |One byte per | n | | {
| |character | | | |
t + 1 1 | |
| PICTURE |One byte for each|Number of PICTURE| | |
| | PICTURE character|characters other | | |
| | (except V or K) |than V or K | | |
L 3 [ 4 | l
1} T v k)
|BIT(n) VARYING |Two-byte prefix | | |
| |plus one byte for|2 bytes + n bits | |
| |each group of 8 | | |
| |tits (or part | | ]
| | thereof) | |
b + —— : |
| CHARACTER (n) | Two-byte prefix | 2+n |
| VARYING |plus one byte per| | |
| | charactex | | |
b t — - { |
| DECIMAL FIXED(p,q) |Packed decimal | CEIL((p+1)/2) | |
| | format (1/2 byte | | |
| |per digit, plus |Data may begin |
| | 172 byte for on any byte 0 |
| |sign) through 7 |
t + Byte |
| BINARY FIXED (p,q) |Halfword binary |
| p<=15 {integer 2 |
| |
p > 15 | Fullword binary | | | |
|integexr | | | |
+ i | | |
BINARY FLOAT (p) | | | |
p < 22 |short | ) | |
{ floating-point | | |
DECIMAL FLOAT (p) | | |
p<7 | | |
4 j | |
L 1
POINTER | - | |
+ . |
OFFSET | - | |
4 ¥ |
1} 1 ' l
FILE | - | | |
L L b L 4 3

Figure k.2 (Part 1

of 2). Summary of alignment requirements

for UNALIGNED data
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r T T ¥ T ¥
| ENTRY | - | | | |
k + 1 | | |
| LABEL | - | | | |
t + i I | |
| BINARY FLOAT (p) | | | | |
| 21 < p < 54 | Long | | | |
3 {floating-point | 8 | | |
| DECIMAL FLOAT (p) | | | | |
| 6 <p <17 l | | | |
t + + i | |
| BINARY FLOAT(p) | | | | |
153 < p <110 | Extended 1 | | |
b {floating-point | 16 | i |
| DECIMAL FLOAT(p) | | | |
|16 < p < 34 | | | | |
l" iy L 4 AL {
| Note: TASK, EVENT, and AREA data cannot be UNALIGNED. A pointer or offset can ke 4 or |
| 16 bytes long (see figure K.1). |
L J
Figure K.2 (Part 2 of 2). Summary of alignment requirements for UNALIGNED data
Example of Structure Mapping 3 s,
4 T FLOAT DECIMAL(15),
4 u BIT(3),
This example shows the application of 4 Vv CHAR(1),
the structure mapping rules for a 3 W POINTER,
structure declared as follows: 2 X PICTURE "4$9V99°;
DECLARE 1 A ALIGNED,
2 B POINTER,
2 c,
3 D FLOAT DECIMAL(14),
3 E, The minor structure at the deepest
4 F LABEL, logical level is G, so that this is mapped
4 G, first. Then E is mapped, followed by N,
5 H CHARACTER(2), S, ¢, and M, in that order. Finally, the
5 I FLOAT DECIMAL(13), major structure A is mapped. For each
4 J FIXED BINARY(31,0), structure, a table is given showing the
3 K CHARACTER(2), steps in the process, accompanied by a
3 L FIXED BINARY(20,0), diagram giving a visual interpretation of
2 M, the process. At the end of the examrle,
3 N, the structure map for A is set out in the
4 P FIXED BINARY(S), form of a takle showing the offset of each
4 Q CHARACTER(S5), member from the start of A.
4 R FLOAT DECIMAL(2),
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i I T 10ffset fromT T 1
| Name of | Alignment | Length [Doubleword Length of | Offset from |
| Item | Requirement | t-----y-----4 Padding | G |
! | | |Begin| End | |
b % + e et $ {
Step 1 | H | Byte | 2 i o | 1 | | |
| I | Double | 8 i o | 7 | |
| | | i I | |
Step 2 | *H | Byte | 2 | 6 | 7 | 0 |
| I ] Double | 8 { 0o | 7 0 | 2 |
L L L L 4 4
Rl . T r v T 1
G | Double 10 | 6 | 7 | | |
4 L 4 L iy 4
*First item shifted right
H I
4"& ” A "~
Step | of1]2]3]4]s[e|7]o[1]2]3]4]5[6]7]0|1|2]|3]4[s]6|7|0]1]2|3]4{s]6]7]0
H I
Step 2 o{1|2]3]4|s]|e|7]o]1]|2]3]4]5]|s]7]0]1|2]3]4]5|6]|7]0[1]2|3]4|5]6]7]0

G

Figure K.3. Mapping of minor structure G
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r L) E} T T v |
| | | |Offset from| | |
| Name of | Alignment | Length |Doubleword | Length of Offset from |
| Item | Requirement | ——m——po———- { Padding E |
| | [ |Begin| End | | |
[ 4 4 4 4 4 ]
13 T ¥ ) T LI 1
Step 1 | F | Woxrd | 8 | © 7 | |
| G | Double | 10 | 6 7 | |
[ I | I | [
Step 2 | *F | Worxd | 8 | 4 3 | 0 |
| G | Double | 10 | 6 7 | 2 10 }
] | | | | |
Step 3 | F | I I | |
| through | Double | 20 | & | 7 | | |
| G | | | | | I |
| J | Word | 4 | o | 3 | 0 | 20 |
i B 1 iR 4 4 4 4
1} T 1) ] T T L 1
| E ] Double | 24 | 4 | 3 | | |
L 4 L 1 L 1 L y
*First item shifted right
F G
Step | 0|23_45670l2345670!234567OII2345670
F G

Step 2 o[1]2[3]4[s]s]7 o||]2[3‘,%5;]'6t o[1]2]3[4[s]6]7[o|12[3]4|5]6]7]0

>
> O
-

step 3 [o[1]2]3]a]s]|e]7]o]1]2]3}at5 6|7[0]1]2|3[4|5]6|7]0] 1]2[3]4]5]6]7]0

Figure K.4. Mapping of minor structure E
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i T T Toffset fromT { }
| Name of | Alignment | Length |Doubleword | Length of | Offset from |
| Item | Requirement | po—m g { Padding | N |
| | | {Begin| End | | I
L 1 1 N 4 } L 4
L} 1 Ll T T L T A

Step 1 | P | Halfword | 2 ] 0 | v | | 0 |
| Q | Byte i 5 I 2 | 6 | | 2 |
| | | | | | | |

Step 2 | P | | | | | | |
| through | Halfword | 7 | 0 | 6 | | |
| Q | | | | | | |
i R | Word | 4 i 0 | 3 | 1 | 8 |
L 4 4 4 4 4 4 4
1 bl v ) T T T a1
i N i Word | 12 1 0 | 3 | | |
L A L L L 4 1. J

P Q
PR NS —
Step | o[ 1[2]3]4]s]e]7]o[1]2]3]4]s|e]7]o]1]2]3]4]s]6]7]0]1]2]3]4]5]6]7]0
P Q R

Step 2 o[1T2[3]4]s]e[7 o 12[3]«[5]6[7]0] 1 [2]3[4]s[6]7]o0] 1]2]3]4]5]6[7]0

Figure K.5. Mapping of minor structure N
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{ T Ioffset fromi { 1
| Name of Alignment | Length |Doubleword | Length of | Offset from |
| Item Requirement | ---==g~=-=~4 Padding | S |
l I |Begin| End | | |
F + fmmmmmfmmmemt $ {
Step 1 | T Double | 8 | o | 7 | | 0 |
{ u Byte | 1 | 0 | o0 | 0 i 8 |
] | ] | I | I |
Step 2 | T | I | | I | |
| through | Double | 9 | ¢ | 0o | | |
| u | | I | | ! |
I v | Byte I 1 L 0 | 9 I
t + + it St + {
| s | Double | 10 | o | 1 | | |
L L. 4 L L 4 L y
T
- ~ ~ U
stee 1 Jo[i[2]s]4[s]s]7]o]1|2]3]4]5]6]7]0]1]2|3]a|5]6]7]0]i |2]3]4]s]6]7]0
T
- - J IR
stee 2 Jo[i[2]3]als]e]7]o]1]2]3]a |5 |6]7 [o]i[2]3]4]5 6|70 [i]2|3]a]s |6]7]0

® Figure K-6.
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{ T T Toffset fromT T ) ]
| Mame of | Alignment | Length |Doubleword Length of | Offset from |
| Item | Regquirement | { Padding | (o |
| I | Begin| End l 1
L 4 4 4 -4
v T T +
Step 1 | D | Double | 8 0 7 | 0 |
| E | Double | 24 4 3 4 | 12 |
| | | I
Step 2 D | | | |
through | Double | 36 0 3 [ i
- | | | I | |
| K | Byte | 2 | 4 | 5 0 | 36 i
| | | I | | |
Step 3 D | | | | |
through | Double | 38 | o 5 I |
K | | | | |
| L | word | & i o | 3 | 2 | 40 |
[ 1 t 4 + + } i
| c | Double | 44 | 0o | 3 7 i l
i 4 4 d L 4 S J
D E (length 24)
£ A ~ ” ,_A .
/ L
: ///l, e
Step | o[ 1]2]3]4|s|6|7}0¥132%3]4]5 ,[|7 oft]2|3]4[s|6]7[0]1|2]3]4]|5{67]0
D E (length 24) K
r A ™ la A ~—A— ’
7 "/’L', —rf
Step 2 of1 234567;/@,/4/,745!][70 1]2[3]4[s]6[7]0]1]2]|3]4]|s|6]|7]0
D E (length 24) K L
r ~ ~ ’ ”A —P— e e,
7 V2L
Step 3 o|1[2]34[s]|6|7foFF21314|s][ [|7]0]1 |2[3]4]5[6]7]0[1]|2[3]4]5]6[7]0

77

Figure K.7.

C

Mapring of minor structure C
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f 1 1 ioffset fromT { i
| Name of | Alignment | Length |[Doubleword | Length of | Offset from |
| Item | Requirement | p————- r————— { Padding | M |
| | | |Begin| End | | |
: 4 t S a1 + {
Step 1 | N | Wora | 12 | 0 | 3 | | I
| s | Double | 10 | o | 1 | | {
| | | | | | |
Step 2 *N | Word | 12 | & | 7 | | 0 |
S | Double { 10 | o | 1 | 0 | 12 |
| | | | | | |
Step 3 N | | | | | | l
through | Double | 22 & | 1 | | |
S | | | | | | |
W | Word | 4 | & | 7 | 2 i 24 1
‘ + + + 1 + + i
M | Double .| 28 I s | 7 |
L L &L A 4 L L J
*First item shifted right
N S
Step | o]1{2]3]4[5|6]|7|o] 1]2]3]4|5|6|7]0|1]2]3]4[s]6]7]0]1|2]3]4]5]6]7|0
N S
Step 2 of1]2|3]4|s|s]|7[o]1]2]3]4]5]6]7]0] 1]2[3]4]5]6]7]0]1|2]3]4]|5]6]7]0
N S w
Step 3 of1|2]3]a[s|s|7[o]1]2]3]4|s|6|7|0]1]2]3]4|5]|6]|7]0]1 F2%3] 4|5]6|7]|0
M

Figure K.8. Mapping of minor structure M
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i T I Toffset fromT T }
Name of | Alignment | Length |Doubleword | Length of Offset from |
Item | Requirement | ‘ 4 Padding A |
| | Begin| End | |
(8 L 4 4 d
1 T T T b
Step 1 | B | Worxd | 4 0 3 | |
C | Double | 44 | o 3 1
| | |
Step 2 *B | Word 4 4 7 | 0 |
' c | Double 44 0 3 | 0 4 |
| | | | I
Step 3 B | i | | | |
through | Doukle | us | 4 3 | | |
c | | | | I I
M | Double 28 | 4 7 | 0 48 1
| | | |
Step 4 B | | | |
through | Double 76 | 4 | 7 | | |
M | | I | | |
X | Byte | [ 0 | 3 | 0 76 |
1 + + t + + i
a | Double | 80 | & | 3 | |
L y e 1 i [ d
*First item shifted right
B C (length 44)
P et—— PRESE —
Step | ofi{2[3f4|s|6|7|of1[[[|3]4|5|e|7|o]1|2|3]4|5]|6|7]0]1]2]3]4]5]6|7]0
7
B C
Step 2 o[1]2[3]4[s]e[7]|o]1][f[3]4]5]6]7[0]t|2[3]4]s]6|7]0|1]2[3]4]5 6|70
B C M (length 28)
step 3 |o]1]|2]3[a]s]e]7]o]1[[[|3]4]s]6]7]ol ][ [|3]a]5]6]7{o] 1 [2]3]4]s]6|7]0
/ (&4
B C M X
. e e e\ ~r — ~7 A ~
Step 4 o[1]2]3]a]s]e|7]o]1]/f[3]4]s]e[7[o] 1]/ [I3]4[5]6]7[o[1[2]3]4]5]6]7]0
7 r7

A (length 80)

Figure K.9. Mapping of major structure A
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r 1} L) Rl T 1
| A | | | | From A |
| B I | | | 0 I
| c | I | From € 4 |
| D | | | 0 4 |
| padding (4) | | | 8 12 |
| E ] | From_E | 12 16 |
| F | | 0 | 12 16 [
| padding (2) | | 8 | 20 24 |
| G } From G | 10 | 22 26 |
| H | 0 | 10 | 22 | 26 |
| I | 2 | 12 | 24 28
| J | | 20 | 32 36 |
| K | | ( 36 40 |
| padding (2) | | | 38 42 i
| L I | I 40 44 |
| M | | | From_ M 48 |
| N | From N 0 | ug
| P | 0 0 | 4s
| Q | 2 2 | 50
| padding(1) | | 7 7 | 55
i R | 8 8 | 56
i S | From_S 12 | 60
i T | 0 12 | 60
| 4] | 8 20 | 68
| v | | 9 | 21 | 69
| padding (2) | | 22 ] 70 |
| W [ | 24 | 72 |
| X | { | 76 |
L y 5 i L L J

Figure K.10.
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Record Alignment

The user must pay attention to record
alignment within the buffer when using
locate mode input/output. The first data
byte of the first record in a block is
generally aligned in a buffer on a
doubleword boundary (see figure K.14); the
next record begins at the next available
byte in the buffer. The user must ensure
that the alignment of this byte matches
the alignment requirements of the based
variable with which the record is to be
associated.

For blocked records, doubleword
alignment of the first byte of data in
each record in the block is ensured if the
record length (RECSIZE) is a multiple of
eight. For spanned records, the block
size (BLKSIZE) must be a multiple of eight
if this alignment is required. For data
read from ASCII data sets, the first byte
of the block prefix is doubleword-aligned;
to ensure similar alignment of the first
byte of the first record, the prefix
length must be a multiple of eight bytes,
less four to allow for the four record
length bytes.

Most of the alignment problems
described here occur in ALIGNED based or
non-based variables. If these variables
were UNALIGNED, the preservation of the
record alignment in the buffer would be
considerably easier.

If a V3-format record is to be
constructed with logical records defined
by the structure:

1S'
2 A CHAR(1),
2 B FIXED BINARY(31,0);

this structure is mapped as in figure
K. 11,

L} L) 1
| A | B |
IR (SN EE AUV SUPH PR PRV QR |
t 4 t
W W W
W = Word boundary

Figure K.11. Format of structure S

If the klock was created using a
sequence of WRITE FROM(S) statements, the
format of the klock would be as in figure
K.12, and it can be seen that the
alignment in the buffer differs from the
alignment of S.

There is no proklem if the file is then
read using move mode READ statements,
€.g., READ INTC(S), Lecause information is
moved from the buffer to correctly aligned
storage.

1f, however, a structure is defined as:

1 SBASED BASED(P) LiIKE S;

and READ SET(P) statements are used,
reference to SBASED.B will, for the first
record in the block, be to data aligned at
a doubleword plus one kyte, and will
probably result in a specification
interrupt.

The same problem would have arisen had
the file originally been created by using
the statement:

LOCATE SBASED SET(P);

Again, for the first record in the
block, P would be set to address a
doukleword and references to SBASED.B
would be invalid.

In both cases the problem is avoided if
the structure is padded in such a way that
B is always correctly aligned:

1s,
2 PAD CHAR(3),
2 A CHAR(YD),
2 B FIXED BINARY;

The block format would now be as in Figure
K-13; B is always on a word boundary.
Padding may be required at the beginning
and end of a structure to preserve
alignment.

Section K: Data Mapping 471



T

L3 L) T
| BL | RL A | B I

L)

L) T
Ia | B

| R ettt S S . S S S S ——

t t t t

D W D W

BL = Block length D = Doubleword boundary
RL = Record length W = Word boundary

Figure K.12.

Block created from structure S

D W

L3 1} T v
BL | RL | PAD | A] B

t t t
W D W

{,--.l —d ] _._+__J —d wad ..-+__J -4 .._+_-+_-.l e S S S Sttt S
t
D

Block length D=
Record length W = Word boundary

w
[
]

Figure K.13.

The alignment of different types of
record within a buffer is shown in figure
K.14. For all organizations and record
types, except FB, V and VB records in
INDEXED data sets with KEYLOC = 0 or
unspecified, the first data byte in a
block (or hidden buffer) is always on a
doubleword boundary. The position of any
successive records in the buffer depends
on the record format.

For INDEXED data sets with unblocked
F-format records, the LOCATE statement
will use a hidden buffer if the data set
key length is not a multiple of eight and
the KEYLOC value is 1, 0 or is not
specified (that is, RKP = 0). The pointer
variable will point at this hidden buffer.

A special problem arises when using
locate mode input/output in conjunction
with a based variable containing
adjustable extents, i.e., containing a
REFER option. Consider the following
structure:
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Doubleword boundary

T

T T
RL | PAD Al B |

t t t t
D W D W

Block created by structure S with correct alignment

1 5 BASED(P),
2 N,
2 C CHAR (L REFER (N));

If it is desired to create blocked
v-format records of this type, using
locate mode input/output, record alignment
must be such that N is half-word aligned.
If L is not a multiple of 2 then, if the
alignment of the current record is
correct, that of the following record will
be incorrect. Correct alignment can be
obtained by the following sequence:

LENGTH = L;
/7% SAVE DESIRED LENGTH 1L */
L = 2% CEIL(L/2);
/% ROUND UP TO MULTIPLE OF 2
*/
LOCATE S FILE (F);
N = LENGTH;
/* SET REFER VARIABLE */

This technique can be adapted to otherx
uses of the REFER option.



CONSECUTIVE Doubleword
boundary
F,V,VvS,D,U data
FB data data
VB,VBS ,DB 1] [1
lat——data—» w—data—s
INDEXED
KEYLOC RKP
F 1 0 EK|
q—data—m
>1 >0 {ex| |
e——data——s
0 0 |
|-—2data—
FB 1 0 EK| [ex| |
t——dat g at—data—p
>1 >0 [ex] | [ex| |
-4——data—sw—data—s
0 0 K| | |
-«+—data—s -w—data—s
v 1 4 EK| |
——data—a
>1 >4 fex] |
w—data—
0 4 K| |
w—data—m
VB 1 4 EK| [1] x| |
t——data—>m= w—data—m
>1 >4 fex| |  |ex| |
4——data—» w—data—m
0 ‘ 1] ] J
-s—data—s -w—data—s
REGIONAL
F,V,VS,U data |
Notes:
1. EK = embedded key 1 = record length
2. Each I/0 operation sets the pointer to the beginning of the data in the records.
3. For CONSECUTIVE data sets with VBS-format records, if the record length is greater
than the block size, the record is moved to a hidden buffer, with the first data
byte on a doubleword boundary.

Figure K.14. Alignment of data in a buffer in locate mode input/output, for different

formats and data set organizations
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Section L: Compiler Differences

The tables in this section list the
principal differences between the
optimizing and checkout compilers.

Figure L.1 gives the differences that
arise from the differing functions of the
two compilers. There are, for instance,
keywords concerned with the checkout and
conversational facilities of the checkout
compiler that are not implemented by the
optimizing compiler, and optimization
keywords that are not implemented by the
checkout compiler.

Figures L.2 and L.3 show differences
that do not arise directly from differing
compiler functions. Figure L.2 contains
general syntactic and semantic
differences, and figure L.3 shows
differing quantitative restrictions on the
use of various facilities of the language.

The section is applicable only to
error-free programs processed in batch
mode.

T k) Ll 1
| Language feature | Optimizing compiler | Checkout compiler |
i | implementation | implementation |
L L 4 4
1 ] L} T 1
| Statements: | Syntax-check only | Implemented |
| CHECK I | {
| NOCHECK [ | |
| FLOW | | [
| NOFLOW | | |
| PUT SNAP | | i
| PUT FLOW i | |
| PUT ALL | | i
| HALT | | |
| %CONTROL l | |
t + 4
‘| ATTENTION condition Syntax-check only | Implemented |
L +4 4
LB L} 1
| Options: | Implemented | Syntax-check only
| ORDER | | |
| REORDER | | {
| TOTAL | i |
} + + i
| Built-in subroutines: | Implemented | Syntax-check only |
| PLICKPT | | |
| PLIREST i | |
| PLICANC | | |
| PUT DATA statement and | Names of variables only | Names and values of |
| CHECK prefix | transmitted | variakles transmitted {
specifying program | | |
control data | | |
| PUT LIST statement | Invalid | values of variables |
| specifying program | | transmitted |
| control data | | |
+ $ 1
Lengths of pointer and | 4 bytes | With COMPATIBLE compiler |
offset variables | | option: 4 bytes |
| | | With NOCOMPATIBLE compiler |
| | | option: 16 bytes
b t + '
| Oncodes | Certain codes not | All oncodes implemented M
| | implemented (See list | |
1 | in section H, "On- | |
| | conditions"). | |
L 4 i J

Figure L.1.
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L} T i)
| Language feature | Optimizing compiler Checkout compilex |
| | implementation implementation |
t + i
| Based variable in data-| 1 Must not be based on an No corresponding rules |
| directed I/0 and CHECK | offset variakle. |
| name-list | 2 Must not be a member of |
{ | a structure containing |
| | the REFER option. |
| | 3.Must not be lkased on a |
| | pointer that is based, |
| | defined, or a parameter, |
{ | or a member of an |
| | aggregate. |
t + - - i
| Defined variable in | Must not be defined: No corresponding rules |
| data-directed I/0 and | 1 on a controlled variable. i
| CHECK name-list | 2 on an array with one or |
| | more adjustable kounds. |
| | 3 with a POSITION attri- |
| | bute specifying othex |
| | than a constant. |
1 + d
[ ] Ll b
| CHECK prefix specifying| CHECK raised for the | CHECK not raised for |
| label of statement to | label | the label |
| which prefix is | | |
| attached | | |
b + + 4
| LIKE attribute | Not allowed | No corresponding rule |
| specifying a minor i | |
| structure that is | | |
| contained in a major | | |
| structure of which | | |
| some other minor i | |
| structure is declared | | |
] with LIKE attribute | | |
b + + 4
| Area variable in an | Must be non-defined, | No corresponding rule |
| OFFSET attribute either| unsubscripted, | |
| in DECLARE statement or| ungualified area name | i
| RETURNS attribute or | | |
| option | | |
k . , + + {
| Area variable in OFFSET| Not allowed | No corresponding rule |
| attribute in parameter | | |
| descriptor | | |
b { + !
| Locator conversion | 1 If offset is a structure No corresponding rules |
| (offset to pointer and | member, or if it appears |
| vice versa) | in a DO statement or {
( | multiple assignment, the | |
| | associated area must be | |
| | a non-based, non-defined | |
| | element variable. If the |
| | area is based, its |
| | locator must be an un- |
| | subscripted, non-based, |
| | non-defined pointer, and |
| | it must not be used to |
| | explicitly gualify the i
| { area in the offset |
| | declaration. |
| | 2 Locator conversion can- |
| | not be performed ketween |
| | argument and parameter: |
| | both must ke either | |
| | offset or pointer. | |
L L 1 J
Figure L.2 (Part 1 of 2). Differing qualitative restrictions
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Language feature

—— )

Optimizing compiler
implementation

Checkout compiler
implementation

S p——

Aggregate argument to
generic entry name

Dummy argument cannot ke
be created

No corresponding rule

Parameter string length
or area size specified
as other than decimal
integer constant

Length or size attrikute
assumed to match argument:
dummy never created

Dummy created if length or
size differs from argument

-

Attributes of entry

| argument and parameter
| differ in alignment

| only

e e e e . e, . . . e s, S e e, o

No dummy argument

Dummy argument created

Event names in WAIT
statement

Structure of event names
not allowed

No corresponding rule

Pseudovariables:
COMPLETION
COMPLEX
PRIORITY

STRING

I
3

-~

Not allowed as control
variables for DO-groups

No corresponding rule

T
UNDEFINEDFILE condition
in OPEN statement
specifying more than
one file name

Raised once, after
attempting to open every
file

Raised at each attempt to
open a file that is un-
defined

Standard default files
SYSIN and SYSPRINT

oo e e s e e e s B
o e e e s e e

No corresponding: rule

|
|
4

Used by compiler. Must not
be declared with attributes
conflicting with compiler
requirements. SYSPRINT
always open, therefore no
new page started for
program's output

o it e

SR T pe—

Figure L.2 (Part 2 of 2).
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T T T |
| Language feature | Optimizing compiler | Checkout compiler |
| | implementation | implementation |
e } ‘ -t 1
| Maximum number of | 255 | No corresponding rule |
| blocks in one | | 1
| compilation | | {
b + + 4
| Maximum level of | 50 | No corresponding rule {
| nesting of blocks | | i
F t + '
| Maximum number of | 49 in any block | No corresponding rule {
| active on-units | 254 in any compilation | 1
L 4 4 )
3 T + {
| Maximum level of | 49 | No corresponding rule |
| nesting of DO and IF | | )
| statements | | |
t + + !
| Maximum level of | 1 | No corresponding rule |
| dependency in DECLARE | | |
| statement | | |
F t } 4
| Maximum number of | 125 | No corresponding rule |
| entries in list of | | i
| constants in { | |
| declaration of COBOL | | {
| variable | | |
| 1 + 4
| Maximum level of | Depends on storage avail- | No corresponding rule ]
| locator qualification | able, but never less than | i
| | 10 | |
b 1 t '
| Maximum number of names| 255 | No corresponding rule |
| in CHECK 1list | | i
F t + {
| Maximum length of i Depends on storage avail- | 32767 i
| character-string | able, but never less than | i
| picture data | 1023 i |
L L d d
Figure L.3. Differing quantitative restrictions
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access: the act that encompasses the
references to and retrieval of data.

action specification: in an ON statement,
the on-unit or the single keyword SYSTEM,
either of which specifies the action to ke
taken whenever an interrupt results from
raising of the named on-condition. The
action specification can also include the
keyword SNAP.

activate_(a block): to initiate the
execution of a block. A procedure block
is activated when it is invoked at any of
its entry points; a begin block is
activated when it is encountered in normal
flow of control, including a branch.

activation (of a block):

1. The process of activating a block.
2. The execution of a block.

activation_ (of a_ preprocessor variable or
entry name): the establishment of the
validity for replacement of the value of a
variable or the returned value of an entry
name. The first activation must be the
result of the appearance of the name in a
%DECLARE statement. If an active variable
or entry name is made inactive by a
%DEACTIVATE statement it may be activated
again by a ®ACTIVATE statement.

active:

1. The state of a block after activation
and before termination.

2. The state in which a preprocessor
variakle or preprocessor entry name
is said to be when its value can
replace the corresponding identifier
in source program text.

3. The state in which an event variable
is said to be during the time it is
associated with an asynchronous
operation. An event variable remains
active and, hence, cannot be
associated with another operation
until a WAIT statement specifying
that event variable has been executed
or, in the case of an event variable
associated with a task, until an
EXIT, RETURN, or END statement has
caused termination of the task.

4. The state in which a task variable is
said to be when its associated task
is attached.

Glossary

5. The state in which a task is said to
be before it has Lkeen terminated.

additive attrilkutes: attributes for which
there are no defaults and which, if
required, must always ke added to the list
of specified attrikutes or be implied
(i.e., they have to be added to the set of
attributes, if they are required).

address: a specific storage location at
which a data item can be stored.

adjustable extent: bound (of an array),
length (of a string), or size (of an area)
that may be different for different
generations of the associated varialkle.
Adjustakle bounds, lengths, and sizes are
specified as expressions or asterisks (or
by REFER options for based variables),
which are evaluated separately for each
generation. They cannot ke used for
static variables.

aggregate: see data_aggregate.

aggregate expressions: an array
expression or a structure expression.

alignment: the storing of data items in
relation to certain machine-dependent
boundaries.

allocated variable: a variable with which
main storage has keen associated and not
freed.

allocation:

1. The reservation of main storage for a
variakle.

2. A generation of an allocated
variable.

alphabetic character: any of the
characters A through Z of the English

alphabet and the alphabetic extenders #,
$, and @ (which may have different gragphic
representation in different countries).

alphameric_character: an alphabetic

character or a digit.

alternative_attribute: an attribute that
may be chosen from a group of two or more
alternatives. If none is specified, a
default is assumed.

ambiguous_reference: a reference that is
not sufficiently qualified to identify one
and only one name knawn at the point of
reference.
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ancestral task: the attaching task or any
of the tasks in a direct line from the
given task to, and including, the major
task.

area: a declared portion of contiguous
main storage identified by an area
variahle and reserved, on allocation, for
the allocation of based variables.

area variakle: a variable with the AREA
attribute; its values may only be areas.

arqument: an expression in an argument
list as part of a procedure reference.

arqument list: a parenthesized list of
one or more arguments, separated by
commas, following an entry-name constant,
an entry-name variable, a generic name, or
a built-in function name. The list is
passed to the parameters of the entry
point.

arithmetic_constant: a fixed-point
constant or a floating-point constant.
Although most arithmetic constants can be
signed, the sign is not part of the
constant.

arithmetic conversion: the transformation
of a value from one arithmetic
representation to another.

arithmetic_data: data that has the

characteristics of base, scale, mode, and
precision. It includes coded arithmetic
data and pictured numeric character data.

arithmetic_operators: either of the
prefix operators + and -, or any of the
following infix operators: + - * / *%

arithmetic_picture data: decimal picture
data or binary picture data containing the
following types of picture specification
characters.

1. Decimal digit characters.

2. Zero-suppression characters.

3. 8ign and currency symbol characters.
4. Insertion characters.

5. Commercial characters.

6. Exponent characters.
array: a named, ordered collection of
data elements, all of which have identical
attributes. An array has dimensiohs
specified by the dimension attribute, and

its individual elements are referred to by
subscripts. An array can also be an
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ordered collection of identical
structures.

array_expression: an expression whose
evaluation yields an array of values.

array of structures: an ordered
collection of identical structures
specified by giving the dimension
attribute to a structure name.

assignment: the process of giving a value
to a variakle.

asynchronous_operation: the overlap of an
input/output operation with the execution

of statements or the concurrent execution
of procedures using multiple flows of
control for different tasks.

attachment of a_task: the invocation of a
procedure and the estaklishment of a
separate flow of control to execute the
invoked procedure (and procedures it
invokes) asynchronously with execution of
the invoking procedure.

attention: an occurence, external to a
task, that could cause an interrupt to the
task.

attribute:

1. A descriptive property associated
with a name to describe a
characteristic of items that the name
may represent.

2. A descriptive property used to
describe a characteristic of the
result of evaluation of an
expression.

automatic_storage_allocation: the
allocation of storage for automatic
variables.

automatic variable: a variable that is
allocated automatically at the activation
of a block and released automatically at
the termination of that block.

Lase: the number system in terxms of which
an arithmetic value is represented.

base_element: +the name of a structure
member that is not a minor structure.

base_item: the automatic, controlled, or
static variakle or the parameter upon

which a defined variable is defined. The
name may be gqualified and/or subscripted.

based_storage allocation: the allocation
of storage for based variakles.



based variable: a variable whose
generations are identified by locator
variables. A based variable can be used
to refer to values of a variable of any
storage class; it can also be allocated
and freed explicitly by use of the
ALLOCATE ancl FREE statements.

begin block: a collection of statements
headed by a BEGIN 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 normal sequential
flow of control, including any branch
resulting from a GO TO statement.

the number system based on the

binary:
number 2.

bit: a binary digit (0 or 1).

bit string: a string composed of zero or

more bits.

bit-string operators: the logical
operators = (not), & (and), and | (ox).
block: a begin block or procedure block.
block heading statement: the PROCEDURE or

BEGIN statement that heads a block of
statements.

bounds: the upper and lower limits of an
array dimension.

buffer: intermediate storage, used in
input/output: operations, into which a
record is read during input and from which
a record is written during output.

built-in function: a function that is
supplied by the language.

call: (verb) to invoke a subroutine by
means of the CALL statement or CALL
option; (noun) such an invocation.

character set: a defined collection of
characters. See lanquage_character set
and data_character_set.

character string: a string composed of
zero or more characters.

character-string picture _data: data
described by a picture specification which
must have at least one A or X picture
specification character.

closing (of a file): the dissociation of
a file from a data set.

coded arithmetic_data: arithmetic data
that is stored in a form that is
acceptable, without conversion, for
arithmetic calculations.

comment: a string of zero or more
characters used for documentation, that is
preceded by /* and terminated by */ and
which is a separator.

commercial character: the following
Ficture specification characters;

1. CR (credit).
2. DB (debit).

3. T, I, and R, the overpunched-sign
characters, which indicate that the
associated position in the data item
contains or may contain a digit with
an overpunched sign and that this
overpunched sign is to be considered
in the character string value of the
data item.

comparison operators: infix operators

used” in comparison expressions. They are
-< (not less than), < (less than), <=
(less than or equal to), -~= (not equal
to), = (egual to), >= (greater than or
equal to), > (greater than), and -> (not
greater than).

compile time: in general, the time during
which a source program is translated into
an okject module. 1In PL/I, it is the time
during which a source program can be
altered (preprocessed), if desired, and
then translated into an object program.

compile-time statements:

See preprocessor
statements.

complex data: arithmetic data, each item
of which consists of a real part and an
imaginary part.

composite operators: an operator composed
of two operator symbols, e.g., =>

compound_statement: a statement that
contains other statements. 1IF and ON are
the only compound statements.

concatenation: the operation that joinms
two strings in the order specified, thus
forming one string whose length is equal
to the sum of the lengths of the two
strings. It is specified by the orerator

condition: see on-conditions.

condition_list: a list of one or more
condition prefixes.

condition name: a language keyword (or
CONDITION followed by a parenthesized
programmer-defined name) that denotes an
on-condition that might arise within a
task.
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condition_prefix: a parenthesized list of
one or more language condition names,
prefixed to a statement. It specifies
whether the named on-conditions are to be
enabled.

connected reference: a reference to
connected storage; it must be apparent,
prior to execution of the program, that
the storage is connected.

connected storagei main storage of an
uninterrupted linear sequence of items
that can be referred to by a single name.

constant: an arithmetic or string data
item that does not have a name and whose
value cannot change; an unsubscripted
label prefix or a file name or an entry
name.

contained text: all text in a procedure
(including nested procedures) except its
entry names and condition prefixes of the
PROCEDURE statement; all text in a begin
block except labels and condition prefixes
of the BEGIN statement that heads the
block. Internal blocks are contained in
the external procedure.

contextual declaration: the appearance of
an identifier that has not been explicitly
declared, in a context that allows the
association of specific attributes with
the identifier.

control format item: a specification used
in edit-directed transmission to specify
positioning of a data item within the
stream or printed page.

control variable: a variable used to
control the iterative execution of a

group. See iterative do-group.

controlled parameter: a parameter for
which the CONTROLLED attribute is
specified in a declare statement; it can
be associated only with arguments that
have the CONTROLLED attribute.

controlled storage_allocation: the
allocation of storage for controlled

variables.
controlled variable: a variable whose
allocation and release are controlled by
the ALLOCATE and FREE statements, with
access to the current generation only.

conversion: the transformation of a value
from one representation to another to
conform to a given set of attributes.

cross section of an_array: the elements
represented by the extent of at least one

dimension (but not all dimensions) of an
array. _An asterisk in the place of a
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sukscript in an array reference indicates
the entire extent of that dimension.

current generation: that generation (of
an automatic or controlled variakle)
currently availakle by reference to the
name of the variable.

data: representation of information or of
value in a form suitable for processing.

data_aggregate: a logical collection of
two or more data items that can be
referred to either collectively orx
individually; an array or structure.

data_character set: all of those
characters whose representation is
recognized by the computer in use.

data-directed transmission: the type of
stream-oriented transmission in which data
is transmitted as a group, comprising one
or more items separated by commas or
blanks, terminated by a semicolon, where
each item is of the form

name = value

The name can be qualified and/or
sukscripted.

data_ format_item: a specification used in
edit-directed transmission to describe the
representation of a data item in the
stream.

data_item: a single unit of data; it is
synonymous with element.

data_list: a parenthesized list of
expressions or repetitive specifications,
separated by commas, used in a
stream-oriented input or output
specification that represents storage
locations to which data items are to be
assigned during input or values which are
to be oktained for output.

data_set: a collection of data external
to the program that can be accessed by the
program by reference to a single file
name.

data_specification: the portion of a
stream-oriented data transmission
statement that specifies the mode of
transmission (DATA, LIST, or EDIT) and
includes the data list (or lists) and, for
edit-directed mode, the format list (or
lists).

data_stream: data being transferred from
or to a data set by stream~oriented
transmission, as a continuous stream of
data elements in character form.



data_transmission: the transfer of data
from a data set to the program or vice
versa.

deactivated: the state in which a
preprocessor variable or entry name is
said to bhe when its value cannot replace
the corresponding identifier in source
program text.

decimal:
number 10.

the number system based on the

decimal digit character:
specification character 9.

the picture

decimal picture data: arithmetic picture
data specified by picture specification
charactexs containing the following types
of picture specification characters:

1. Decimal digit characters.

2. The virtual point picture character.
3. Zero-suppression characters.

4, sSign and currency symbol characters.
5. Insertion characters.

6. Commercial characters.

7. Exponent characters.

declaration:

1. The establishment of an identifier as
a name and the construction of a set
of attributes (partial or complete)
for it.

2. A source of attributes of a
particular name.

default: the alternative attribute or
option assumed, or specified for
assumption by the DEFAULT statement, when
no such attribute or option has been
specified.

defined item: a variable declared to
represent part or all of the same storage
as that assigned to another variable known
as the base item.

delimiter: all operators, comments, and
the following characters: pexcent,
parentheses, comma, period, semicolon,
colon, assignment symbol, and blank; they
define the limits of identifiers,
constants, picture specifitations, iSUBs,
and keywords.

see parameter_descriptor.

one of the characters 0 through 9.

descriptor:
digit:

dimensionality: the number of bounds
specifications in an array declaration.

disabled: the state in which a particular
on-condition will not result in an
interrupt that would cause an on-unit for
that condition to be entered.

do-group: a sequence of statements headed
Ly a DO statement and ended by its
corresponding END statement, used for
control purposes.

do_loop: see iterative do-group.
drifting-characters: see sign_and
currency_symbol characters.

dummy_ argument: temporary storage that is
created automatically to hold the value of

an argument that cannot be passed by
reference.

edit-directed transmission: the type of
stream-oriented transmission in which data
appears as a continuous stream of
characters and for which a format 1list is
required to specify the editing desired
for the associated data list.

element: a single item of data as opposed
to a collection of data items such as an
array; a scalar item.

element expression: an expression whose
evaluation yields an element value.

elementaxry name: see Lase element.
element variakle: a variable that
represents an element; a scalar varialkle.

enabled: +that state in which a particular
on-condition will result in a program
interrupt that would cause an on-unit for
that condition to ke entered.

entry constant: an entry name.

entry expression: an expression whose
evaluation yields an entry value.

entry name: an identifier that is
explicitly or contextually declared to
have the ENTRY attribute (unless the
VARIABLE attrikute is given) or has an
implied ENTRY attribute; the value of an
entry variakle.

entry point: a point in a procedure at
which it may be invoked. (See primary
entry point and gecondary entry_ goint.)

entry variable: a variable that can
represent entry values. It must have koth
the ENTRY and VARIABLE attributes.
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entry value: the entry point represented
by an entry constant; the value includes
the environment of the activation that is
associated with the entry constant.

environment (of an activation):
information associated with the invocation
of a block that is used in the
interpretation of references, within the
invoked block, to data declared outside
the block. This information includes
generations of automatic variables,
extents of defined variables, and
generations of parameters.

environment (of a_ label constant):
identity of the particular activation of a
block to which a reference to a
statement-label constant applies. This
information is determined at the time a
statement-label constant is passed as an
argument or is assigned to a
statement-label variable, and it is passed
or assigned along with the constant.

epiloque: those processes that occur
automatically at the termination of a
block or task.

evaluation: reduction of an expression to
a single value, an array of values, or a
structured set of values.

event: an activity in a program whose
status and completion can be determined
_from an associated event variable.

event variable: a variable with the EVENT
attribute, which may be associated with an
event; its value indicates whether the
action has been completed and the status
of the completion.

explicit declaration: the appearance of
an identifier in a DECLARE statement, as a
label prefix, or in a parameter list.

exponent characters: the following
picture specification characters:

1. K and E, which are used in
floating-point picture specifications
to indicate the beginning of the
exponent field.

2. F, the scaling factor character,
specified with an integer constant
which indicates the number of decimal
positions the decimal point is to be
moved from its assumed position to
the right (if the constant is
positive) or to the left (if the
constant is negative).

expression: a notation, within a program,
that represents a value, an array of
values, or a structured set of values; a
constant or a reference appearing alone,
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file:

file_expression:

or combinations of constants and/or
references with operators.

extent:

1. The range indicated by the kounds of
an array dimension, the range
indicated by the length of a string,
or the range indicated by the size of
an area.

2., The significant allocations in an
area.

external name: a name (with the EXTERNAL
attribute) whose scope is not necessarily
confined only to one block and its
contained Lklocks.

external procedure: a procedure that is
not contained in any other procedure.

factoring: the application of one or more
attributes or of a level number to a
parenthesized list of names.

field (in the_ data_stream): that portion
of the data stream whose width, in number
of characters, is defined by a single data
or spacing format item.

field (of a picture specification): any

‘character-string picture specification or

that portion (or all) of a numeric
character picture specification that
describes a fixed-point number.

a named representation, within a
program, of a data set or data sets. A
file is associated with the data set or
data sets for each orpening.

file attribute: any of the attrikutes

- that descrike the characteristics of a

file.

file constant: a name declared for a file
and for which a complete set of file
attributes exists during the time that the

" file is open.

an expression whose
evaluation yields a file name.

file name: a name declared for a file.
file variakle: a variable to which file
constants can be assigned; it must have
koth the attriktutes FILE and VARIABLE. No

file-name attributes, other than FILE, can
ke specified for a file-name variabkble.

fixed-point_ constant:
constant.

see arithmetic

floating-point_constant:
constant.

see arithmetic




flow of control: sequence of execution.

format item: a specification used in
edit-directed transmission to describe the
representation of a data item in the
stream (data format item) or to specify
positioning of a data item within the
stream (control format item).

format list: a parenthesized list of
format items required for an edit-directed
data specification.

fully-qualified name: a qualified name
that is complete, i.e., that includes all
names in the hierarchical sequence above
the structure member to which the name
refers, as well as the name of the member
itself.

function: a function procedure
(programmer-specified oxr built-in); a
procedure that is invoked by the
appearance of one of its entry names in a
function reference and which returns a
value to the point of reference.

function_ reference: the appearance of an

entry-name or built-in function name (or
an entry variable) in an expression.

generation (of _a_variable): the
allocation of a static variable, a
particular allocation of a controlled or
automatic variable or the storage
indicated ky a particular locator
qualification ofa based variable, or by a
defined variable or a parameter.

generic key: a character string that
identifies a class of keys: all keys that
begin with the string are members of that
class. For example, the recorded keys
‘ABCD', 'ABCE', and ‘ABDF', are all
members of the classes identified by the
generic keys ‘'A' and 'AB', and the first
two are also members of the class 'ABC';
and the three recorded keys can be
considered to be unique members of the
classes 'ABCD', ‘'ABCE', 'ABDF‘,
respectively.

generic name: the name of a family of
entry names. A reference to the name is
replaced by the particular entry name
whose parameter descriptors match the
attributes of the arguments in the
argument list at the point of invocation.

group: a do-group; it can be used
wherever a single statement can appear,
except as an on-unit.

identifier: a string of alphameric and,
possibly, break characters, not contained
in a comment or constant and which is
preceded and followed by a separator; the
initial character must be alphabetic.

implicit declaration: the establishment
of an identifier, which has no explicit or
contextual declaration, as a name. A
default set of attributes is assumed for
the identifier.

implicit_opening: the opening of a file
as the result of an input or output
statement other than the OPEN statement.

infix operator: an operator that appears
between two operands.

initial procedure: an external procedure
whose PROCEDURE statement has the OPTIONS
(MAIN) attribute. Every PL/I program must
have an initial procedure. It is invoked
automatically as the first step in the
execution of a progam.

input/output: the transfer of data
between an auxiliary medium and main
storage.

insertion_ picture character: a picture
specification character that is, on

assignment of the associated data to a
character string, inserted in the
indicated position. When used in a
P-format item for input, an insertion
character serves as a checking picture
character.

interleaved array: an array whose name
refers to non-connected storage.

interleaved sukscripts: a subscrigt
notation, used with subscripted qualified
names, in which not all of the necessary
subscripts immediately follow the same
component name.

internal block: a block that is contained

in another Lklock.

internal name: a name that is not known
outside the block in which it is declared.

internal procedure: a procedure that is
contained within a block.

internal text: all of the text contained
in a block except that text that is
contained in another block. Thus the text
of an internal block (except its entry
names) is not internal to the containing
klock.

interrupt: the redirection of flow of
control of the program (possibly
temporary) as . the result of an
on-condition or attention.

invocation: the activation of a
procedure.

invoke: to activate a procedure at one of
its entry points.
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invoked procedure: a procedure that has
been activated at one of its entry points.

invoking block: a block containing a
statement that activates a procedure.

iteration_ factor:
specifies:

an expression that

1. In an INITIAL attribute
specification, the number of
consecutive elements of an array that
are to be initialized with a given
constant.

2. In a format list, the number of times
a given format item or list of items
is to be used in succession.

iterative_do-group: a do-group whose DO
statement specifies a control variable
and/or a WHILE option.

key: data that identifies a record within
a direct-access data set. See source_key
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.

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 oxr ENTRY
statement; a statement label.

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

all of the

label list_ (of a_statement):
label prefixes of a statement.

label list (of a_label variable
declaration): a parenthesized list of one
or more statement-lakel 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
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(in this context, character-string
constants and comments are not considered
as program elements).

leading zexos: 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 separated from that name by the name's
delimiter. Level numbers appear without
the names 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
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 gqualification: 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
kased variakle to which the reference
refers, or the implicit connection of a
locator variable with the kased reference.

locatoxr 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 numker when
all level numkers are in direct sequence,
that is, when the increment between
successive level numkers is one.

logical operators: the bit-string
operators -~ (not), & (and), and | (or).

lower Lound:
dimension. -

the lower limit of an array

ma jor 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 datal): 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 Oor more programs
simultaneously.

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

maltitasking: 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. BAn attribute specification within a
parenthesized name list for which one
or more attributes are being
factored.

non-connected storage: 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:

Eicture data.

offset variakle: 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 unpredictakle 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
nane.

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. one 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 kit
string, with zeros.
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2. one 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 coxresponds 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-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 data and character-string picture
data.

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

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

precision: +the value range of an
arithmetic variakle 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 list
of one or more condition names connected
by a colon to the beginning of a
statement.
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prefix operator: an operator that
precedes an operand and applies only to
that operand. The prefix operators are +
(plus), - (minus), and -~ (not).

Ereprocessor: 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
enccuntered ky the preprocessor.

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

lakel 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 score of names,
and that is activated by a reference to
one of its entry names.

procedure_ reference: an entry constant or
variable or a kuilt-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
reference.

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

program: a set of one or more external
procedures, one of which must have the
OPTIONS (MAIN) option in its PROCEDURE
statement.

program_control data: data used in a PL/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.

prologue: the processes that occur
automatically on block activation.

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

gualified name: a hierarchical sequence
of names of structure members, connected
Lty periods, used to identify a component
of a structure. Any of the names may ke



subscripted.
gqualification.

See also locator

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.

recoxrd: 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 lakel 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 Ly a
function procedure to the point of
invocation.

scalar item:
element.

a single item of data; an

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

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.

self-defining data: a data item, or an
aggregate of data items, that includes
descriptive information about attrikutes
of the data, such as values for adjustakble
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
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of the area. If a subsequent 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 ox
STRING option in a GET ox PUT statement;
SYSIN is the standard input file and
SYSPRINT is the standard output file.

standard system_action: action specified
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
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static storage allocation: the allocation
of storage for static variables.

static_variakle: a variakle that is
allocated before execution of the rrogram
Eegins 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 variakle: a variable declared with
the BIT or CHARACTER attribute, whose
values can be either kit 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 minor
structures or elementary names in a
structure.

structuring: the makeup of a structure,
in terms of the number of members, the
oxder 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
Eicture specification character.

sukroutine: a procedure that is invoked
by a CALL statement or CALL option. A
subroutine cannot return a value to the
invoking block, kut 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 _variakle: 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 Ly
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 keen
exceeded.

upper bound: the upper limit of an array

dimension.

variable: a named entity that is used to
refer to data and to which values can be
assigned. 1Its attributes remain constant,
kut 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/ox
qualified, or locator qualified.

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 roint.

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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System/360 Operating System: Systems Reference Library Master Index, Form GC28-66ui,

For additional information about any subject listed below, refer to other publications
listed for the same subject in the Master Index.

Where more than one page reference is given the major reference is first.

(period) picture character 197,298-299
with string of zero suppression
characters 197

+ (plus) picture character 302

$ (currency) picture character 198,301
* (asterisk) picture character 298,196
- (minus) picture character 302

/ (slash) picture character 197,298,300
with string of zero suppression
characters 197

, (comma) picture character 197,298-299
with string of zero suppression
characters 197

%ACTIVATE statement 449-500
activation of an identifier 223

%assignment statement 229,450

%CONTROL statement 455,230-231

#DEACTIVATE statement 450-451
deactivation of an identifier 223

%DECLARE statement 451-452
activation of an identifier 223

%DO statement 452

%ELSE clause U452

%¥END statement 452

%GO TO statement 229,452

%IF statement 229-230

RIF statement U452-453

%INCLUDE statement 453

%null statement 230,454

#PAGE statement 455,230-231

#PROCEDURE statement 454

%#SKIP statement #455,230-231

%THEN clause 452

A format item 134,144,306
A picture character 30,199,295
abbreviations, keyword 289-294
abnormal termination
procedure block 71
program 62,72
task 62,233,238
ABS built-in function 342
access 479
accessing a data set
CONSECUTIVE (record) 174
CONSECUTIVE (stream) 151
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accessing a data set (continued)
INDEXED 178-179
REGIONAL (1) 182-183
REGIONAL(2) 185
REGIONAL(3) 186~-187

accessing generations of a based

variable 98-99

accuracy of mathematical functions 335

ACOS built-in function 342

action specification 479

activate (a block) 479

activation
begin block 68
block 479
preprocessor entry name 479
preprocessor identifier 223
preprocessor variable 225,479
procedure block 68-70
procedure block (recursively) 74-75
program 70

active 479

ADD built-in function 342

ADDBUFF option 170

additive attributes 479

ADDR built-in function 94,342-343
varying-length string or area

argument 94

address 479

address of variable 88

address in storage as PL/I data 23

address in storage of aligned data 39

adjustable arrays, inefficient use of 248

adjustable extent 479
adjustable-length strings
less efficient than non-adjustable
aggregate 482
argument for built-in function 341
argument for ADDR built-in function
argument for COBOL or FORTRAN
routine 251
common errors 265-266
comparison in IF statement 258-259
efficiency in record-oriented
transmission 257
efficient alignment 255-256
efficient use of 248-249
expression 479
format list for, in edit-directed
I/0 267-268
in record-oriented transmission 154
use of same aggregate in two or
more procedures 249
algebraic comparison U6
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ALIGNED attribute 378,381,39-40
in attribute processing 83
alignment 39-40,479
inefficient use of storage 254-256
alignment of record for ASCII data
set 269
alignment of data in a locate mode
buffer 471-472
alignment requirement 457
aligned data 39-40,459-460
data interchange 168
unaligned data 39-40,461-462
alignment, default 84
ALL built-in function 343
ALL option 65,441,219-220
ALLOCATE statement 59,412-414
and area variable 101
and CHECK condition for based
variables 214
and offset or pointer variable 101
based variable 98
controlled structure 92
controlled variable 90-91
list processing 97-99
use of asterisk notation 91-92
allocated variable 479
allocation 88,95,479
amount of storage for based variable
by LOCATE statement 95
freeing allocation in an area 102
in an area with insufficient storage
of based variable in an area 100,101
of storage for the compiler 247
of structure with REFER option 96
significant, in an area 100
ALLOCATION built-in function 92,343
alphabetic character 18,479
alphameric character 18,479
altering the length of string data by
assignment
fixed-length strings 193
varying-length strings 193
alternative attribute 479
ambiguous reference 479,82-83
American Standard Code for Information
Interchange 122
ancestral task 480
ANS (American National Standard) control
character 146
CTLASA option 163,168
in PRINT file 148
ANY built-in function 343
application of default attributes 83-84
application of standard defaults
problem data 83-84
program control data 84
area 480,33
assignment 102
controlled, as an argument 113
default attributes for area data 84
data not allowed instream-oriented
transmission 269
input/output 103
not allowed in offset parameter
descriptor 120
AREA attribute 381-382
in ALLOCATE statement 90

AREA condition 103,366
on-unit action to avoid looping 266
raised in element assignment 415
with null on-unit 204

area extent
zero 102

area parameter
argument type 120

area size
default 33
in REFER option 96-97
maximum 33

area variable 33,480
associated with an offset variable 100
default storage class 101
in allocation of based variable 101
initialization 40
maximum size 100
offsets and pointers 101
output in PUT statement 218
pointers and offsets 101
record-oriented transmission of 154
storage requirement 460

ARGn
OPTIONS attribute 273

argument 105,480
aggregate, inefficient use of 249
built-in function 119
CHECK condition interrupt for 207
constant 113
dummy 113
entry expression 115-117
fixed or varying-length string 119
function reference 113
generic entry name 119
maximum number of arguments at one
invocation 105

not matching attributes of parameter 113

operational expression 113
parenthesized expression 113
passed by COBOL or FORTRAN to
PL/I 273-274
passed by PL/I to COBOL or
FORTRAN 271-272
passing to a main procedure 120
pointer expression 93
precision of arithmetic constant
argument 260
preprocessor function 226-228
provides contextual declaration of
name 78
restrictions on arguments passed to
COBOL 278
restrictions on arguments passed to
FORTRAN 280
to built-in function, conversion 334
type for various parameters 118-120
using asterisk notation 113
with PICTURE attribute 113
argument list 480
arithmetic base attributes 383
arithmetic built-in functions 333
arithmetic constant 480
arithmetic conversion 317-322,480,43-44
(see also conversion)
arithmetic data 480,23-28
default attributes 83-84
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arithmetic mode attribute 385
arithmetic operation
conversion tables 329
preprocessor expression 225
arithmetic operator 19,45,480
arithmetic picture data U480
(see alsoc numeric character data)
arithmetic scale attribtues 398
arithmetic to bit conversion 327
arithmetic to character conversion
arithmetic to numeric character
conversion 323
arithmetic value of numeric character
data 196
arithmetic variable
insertion of high-order zeros 258
array 480
adjustable, inefficient use of 248
argument for COBOL or FORTRAN
routine 251
argument using asterisk for string
length 117
array of structures 37
as parameter 119
as structure element 36
assignment and initialization 258
bounds 33
bounds in REFER option
common errors 265-266
cross—-section 35
cross—-section in a structure invalid 262
default attributes 84
dimensions 33
efficiency in record-oriented
transmission 257
efficient alignment 255-256
efficient use of 248-249
element 33
element not allowed in CHECK prefix 207
element not allowed in data-directed
input 135
element, unaligned bit string, in
record-oriented I/O 151
extent 33
format list for, in edit-directed
I/0 267-268
in record-oriented transmission 154
INITIAL attribute 41
iSUB-defined, as an argument 113
manipulation, built-in functions 334
mapping, FORTRAN array handling 273-274
maximum number of dimensions 34
multiplication not matrix
multiplication 266
name 33
of defined data, data-directed I/O of
elements 140
of file names 123
of pointer variables 93
of pointers, elements of, in based
variable I/0 140
of string data, comparison in IF
statement 51
organization 33-35
overlay defining of 390
parameter, argument type 119
array assignment 415,248-249

325-326

96-97
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array expression 42,480

infix operation 51-52

prefix operation 51

reference to elements in non-connected

storage 38

result 51-52

subscripted name with asterisk

notation 35
array of structures

as parameter 119

cross-section not permitted 37

LIKE attribute and INITIAL attribute 41
ASCII (American Standard Code for

Information Interchange) 122

ASCII data set 173-174

alignment of records in buffer 269

BLKSIZE option 149

DCB subparameter 151
ASCII option 173
ASIN built-in function 343
assembler-language interface 17
assignment 480

altering string length 193

area 102

causing conversion 43

common errors 261-262

in process at task termination 239

37,480

multiple assignment 57-58
of array 248-249
of completion value 237-238

of numeric-character picture data 28
of status 237-238
to initialize data aggregate 258
with the BY NAME option 58
zero-insertion for arithmetic target 258
assignment statement 21,57-58,414-416
associating a data set with a file 128-130
asterisk notation
area size 381,100
area size of argument 113
bound specification 390
bounds of argument 113
controlled parameter 117-118
cross-section of an array 35
DEFAULT statement 422
dummy argument 113
generic selection 398
in allocation of controlled
variable 91-92
in based length, bound or size 413
in generic descriptor list 110
in parameter descriptor 114
INITIAL iteration specification 400
not permitted in array of structures 37
parameter descriptor list 114,393
simple defining 386,388
simple parameter 117
string length 384
string length in aggregate argument 117
atring length of argument 113
string parameter 119
asynchronous operation 58,232,480
efficiency in input/output 257
ATAN built-in function 343
ATAND built-in function 344
ATANH built-in function 34i4
attachment of task 480
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attention 480
ATTENTION condition 221,366-367
attribute factoring
%DECLARE statement 451
DECLARE statement 420
DEFAULT statement 422
not permitted in parameter
descriptor list 393
attributes 480
assumed for SYSIN and SYSPRINT 130
conflict arising from contextual
declaration 261
conflict in external name 260
establishing a complete set of
attribute 83
incompatible, in overlayed based
variable 94
merging of file attributes 127-128
of parameters 106,117
of target in conversion and expression
evaluation 50
permitted attributes in preprocessor
variables 224
permitted in ALLOCATE statement 90-91
returned value 110
specification in DEFAULT statement 85
AUTOMATIC attribute 382-383
not applicable to parameter 261
automatic storage 89
automatic storage allocation 480
automatic variable 480
in task synchronization 236
initialization 40

B (blank) picture character 298-300,197
B format item 307,134,144

width field optional on output 144
BACKWARDS attribute 125,383

other attributes implied at merging 127

restriction on record formats 174
base 480
base element 480
base item 480
base, arithmetic 23
default attribute 84
based area and REFER option 100
BASED attribute 382-383
amount of storage allocated 261
not applicable to parameter 261
provides contextual declaration of
name 78
unaligned based bit string in record
I/0 154
based storage 59,92-104
based storage allocation 480
based structure and REFER option 96-97
based variable U481,92-93
ALLOCATE statement 98
allocation in an area 100
at task termination 239
common error 262
in a recursive procedure 89
in CHECK name-list, under optimizing
compiler 367
in data-directed input/output 139-140
in task synchronization 236
initialization 40

based variable (continued)
interrupt caused when unallocated 269
list processing with 97-99
multiple generation 98-99
multiple-qualified generation 103
overlaid on variable in common
expression 245
qualified by an offset variable 103
batch processing 16,65
condition 202,212
ERROR condition 371
execution-time facilities 211
GO TO statement 212
HALT statement 212
standard system action for FINISH
condition 213
begin block 22,58-59,66-67
activation 68
inefficient use of 247
termination 70-71
BEGIN statement 416,58-59
condition prefix 203
binary 481
BINARY attribute 383
alignment 257
data manipulation more efficient than
DECIMAL 254

efficient for switches and counters 248

rounding errors on conversion from
decimal 262
BINARY built-in function 344
binary data
as decimal in list- and data-directed
output 132
fixed-point 25
floating-point 26
storage requirement U459-462
binary fixed-point data
constant 25
variable 25
binary floating-point data
constant 26
variable 26-27
bit 481
BIT attribute 383~384
common errors on conversion from
arithmetic 263
BIT built-in function 344,200
bit string 481
built in functions 333
common errors 266
comparison 46
controlled, as an argument 113
efficient specification of length 250
efficient use of 249-250
fixed length more efficient than
varying 250
handling 199-200
length as asterisk in aggregate
argument 117
unaligned, in record-oriented
transmission 154
use in multitasking 249-250
varying-length, record-oriented
transmission of 154
varying-length, with SUBSTR built-in
function 266
bit to arithmetic conversion 317
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bit to character conversion 326
bit to numeric character conversion 324
bit-string constant

length 30

null string 30
bit-string data

constant 30

overlaid on subscripted variable 390

storage requirement 459,461

variable 30

with POSITION attribute 390
bit-string format item 305
bit-string operation #5-46

conversion of operand 45

result 45-46
bit-string operator
bit-string variable

19,481

addressing of unaligned bit-string 381

as parameter 119
length 30
storage allocated when
varying-length 29-30
storage requirement 459,461
varying-length string 30
blank
after level number 36
B picture character 197
causing error on conversion to
arithmetic 263
in A format output 144
in array specification 33
in B format item input 307
in character string 29
in data-directed input stream
in data-directed output
stream 132-133,139,141
in E format item input 308
in edit-directed F-format
output 144-145
in edit-directed input stream 305
in edit-directed output stream 305,143
in ENVIRONMENT specification 148,163
in F format item input 309
in format-list iteration factor 143
in list-directed input data 138

132,139

in list-directed input stream 132,136
in list-directed output stream 132,138
in PL/I 20

in prefix 22 .

in preprocessor statement 222

in qualified name 37

in REGIONAL(2) source key 183-184

in subscripted name 34

inserted by X format item 312

inserted in A format item output 306

inserted in B format item output 307

inserted in character string on
assignment 29

inserted in character-string
comparison 46

inserted in COLUMN format item
output 308

inserted in comparison operation U6
inserted in ONSOURCE pseudovariable
string 351

inserted in source key for INDEXED data
set 175
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inserted in string on
assignment 415,193
inserted in TRANSLATE replacement
string 355
inserted into character string on
assignment 262
not permitted in binary constant
specification 25
preceding and following reserved
words 259
replacing leading zeros in pictured
item 196
separates attributes in parameter
descriptor 114
BLKSIZE DCB subparameter 151
BLKSIZE option 149-150,165-166
BLKSIZE subparameter 172
block u481,66-68
activation 68-70
active block at task termination 239
begin block 22,58-59
external 67
internal 67
invoked block 69
invoking block 69
maximum number in one compilation 66
maximum permissible nesting level 66
nested 67
procedure block 22,58
prologue determines blocks known 75
termination 70-72
block heading statement U481
block size
and record length in record
input/output 165-166
and record length in stream
input/output 149-150
default size 150,166
maximum size 149,165
result of zero or negative
value 150,165
block size option
raising UNDEFINEDFILE condition 267
blocked records 122
blocking
for increased efficiency of
input/output 256
BOOL built-in function
bounds 33,481
in controlled parameter 117-118
in interlanguage parameter 271
in simple parameter 117
value for based or controlled
arrays 412-413
break character
not permitted in job control
language 130
buffer allocation
record input/output 166
stream input/output 151
buffer offset option 173
BUFFERED attribute 124,384
advantages and disadvantages 257

344,201

other attributes implied at merging 127

buffers 481
allocation of sufficient number 250
hidden 257,384

Index
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BUFFERS option 166
BUFNO subparameter 151,172
teleprocessing 188
BUFNO DCB subparameter 151
BUFOFF DCB subparameter 151
BUFOFF option 173
and BLKSIZE option 149
built-in function
49,105,111-112,333-356,481
accuracy of mathematical functions 335
aggregate argument 341
as argument 119
BUILTIN. attribute 78
conversion of arguments 334
in operational expression 49
null argument list 341-342,78
recognition of name 111-112
value returned 111
without argument list 341-342,78
built-in names 113
built-in subroutines 112-113
BUILTIN attribute 384-385
ADECLARE statement 451-452
contextual declaration 78
for built-in subroutines 113
for EMPTY built-in function 102
when required for built-in
function 111-112
BY NAME option 414,416
in structure assignment 53-54
BY option 426-427
%#DO statement 452
byte 39

C character in PUT ALL statement 220
C format item 134,144,307
call 481
CALL option 107
provides contextual declaration of
name 78
CALL statement 62,107,417-418
asynchronous operation 234
inefficient use of 248
invoking a dynamically-fetched
procedure 72
provides contextual declaration of
name 78
capacity record 185
for track of REGIONAL (1) data set 182
for track of REGIONAL(2) data set 184
for track of REGIONAL(3) data set 186
card read punch control codes 168
CEIL -built-in function 344
ceiling value
calculating precisions in
conversion 314
chained list 97
CHAR built-in function 345,200
CHARACTER attribute 383-384
%DECLARE statement 451
%PROCEDURE statement U454
in ALLOCATE statement 90
character set 481,18-21
48~character set 18,288
60-character set 18,287
character string 481
built-in functions 333
common errors 266

character string (continued)

comparison U6
controlled, as an argument 113
efficient specification of length 250
fixed-length more efficient than
varying 250
in-line code for improved
efficiency 251-254
inefficient in arithmetic
expressions 248
length as asterisk in aggregate
argument 117
varying-length, record-oriented
transmission of 154
varying-length, with SUBSTR built-in
function 266
character~-string picture 195,198-199
difference from numeric character
picture 195
character to arithmetic conversion 317
character to bit conversion 328
character to numeric character
conversion 323
character-string constant 29
characters that can be used 19
length 29
null string 29
character-string data
constant 29
variable 29
storage requirement 459,461
character-string format item 305
character-string picture
character 30,295-296
character-string picture item 295,481
maximum length 295
character-string picture
specification 30,407,199
character-string value of numeric
character data 196
character-string variable
as parameter 119
length 29
storage allocated when
varying-length 29-30
storage requirement 459,461
varying-length string 29
characters in PL/I
alphabetic 18
digit 18
special 18,20
CHECK condition 206-~207,367-369

disablement for production runs 250,256

dynamic enabling in CHECK
statement 212,418-419
for uninitialized variable 262
handled by library subroutines 256
in aggregate assignment U415
CHECK prefix
with statement label 367
CHECK statement 212-214,418-419
problem data 64
program control data 65
relation to CHECK condition 213
checking of syntax by preprocessor 222
checkout compiler
CHECK statement 418-419
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checkout compiler (continued)
differences from optimizing
compiler 474
execution-time facilities 211-221
FLOW statement 429-430

implementation of multitasking 16,233

no optimization facilities 242
NOCHECK statement 435
NOFLOW statement 435
optimization options 417
program items in current status
list 216
PUT statement options 134
REENTRANT option 439
SCALARVARYING option 172
SIZE condition 207
standard system action for CHECK
condition 207,369
standard system action for ERROR
condition 202,371
TASK option 439
UNDEFINEDFILE condition 376
use of CHECK prefix with statement
label 367
checkpoint/restart facility in a PL/I
program 17,113
CLOSE statement 419,57,130
executed after LOCATE statement 95
raising ERROR condition 182
with ENVIRONMENT attribute 125
closing a file 130,481
saving storage 256
COBOL interface
interlanguage communications 278-279
COBOL option
data interchange 168-169
ENVIRONMENT attribute 271
OPTIONS attribute 272,406
OPTIONS option 274,427-428,439-0440
COBOL routine
efficiency of communication with 251
maximum length of entry name 20
passing varying-length string to 278
truncation of entry name 20
coded arithmetic data 481
coding programs for optimizing
compiler 245-246
COLUMN format item 134,145,147,306

not allowed with STRING option 194,306

column position format item 305
combination of operations 47-49
priority of operators 314,48
comma
in list-directed input 138
picture character 197
commands, terminal 221
comment 21,4381
characters that can be used 19
in character string 29
commercial character 481
COMMON block in FORTRAN 274-275,270
common errors and pitfalls 259-269
common expression
elimination in optimization 242-243
inhibition of elimination 245-246
interrupt handling 243
comparison
not allowed for area variables 100

comparison (continued)
of arrays of string data in IF
statement 51
of event variables 396
of pointer expressions 93
comparison key 183-184
comparison operation U46-47
algebraic U6
bit 46
character 46
conversion of operand U6
conversion tables 331
program control data 46
result 47
comparison operator 19,481
distinguished from assignment
symbol 262
compatibility of the two compilers 16
compilation, improving speed of 247-259
compile time 481
preprocessor stage 222
processor stage 222
compile-time statements
(see preprocessor statement)
compiler
spilling onto external storage 247
compiler differences
conversational/optimization
differences 474
gualitative differences U475-476
quantitative differences 477
compiler options
effect on compilation and execution
times 247
COMPLETION built-in function 237,345
handled by library subroutines 256
COMPLETION pseudovariable 237,345
not allowed as do-loop control
variable 425
completion value
of task associated with event
variable 234
complex arithmetic data 481
constant 27
imaginary part 24
imaginary part of constant 27
list-directed input 138
picture specification 407
real part 24
real part of constant 27
variable 27
COMPLEX attribute 385
COMPLEX built-in function 345
complex expression
precision of 261
complex format item 305
COMPLEX pseudovariable 345
not allowed as do-loop control
variable 425
complex to real conversion 317
composite operators 481
composite symbols
in 48-character set 288
in 60-character set 287
compound statement 21,481
computational built-in functions 333-334
computational conditions 366
concatenation 481

Main page references are those listed first Index



concatenation operation
conversion of operand 47
inefficient for bit strings 250
result 47
condition
(see on-condition)
CONDITION attribute 385
condition built-in functions 208,334
in PUT ALL output 219
condition codes 358-365
CONDITION condition 206,369
condition disabling 202-203,357-358
condition enabling 202-203,357-358
condition list 481
condition name 481
explicit declaration 206
implicit declaration 206
condition prefix 21-22,202-203,482
scope 258
scope when on DO statement 264
condition status in PUT ALL output 220
conditional branch 60
conflicting attributes
arising from contextual declaration 261
CONJG built-in function 345
CONNECTED attribute 385-386
for parameter aggregate in record
I/0 154
connected reference 482
connected storage 482,385-386
for parameter 117
CONSECUTIVE data set 167
record input/output 174
stream input/output 151
consecutive file
outstanding input/output events (NCP
option) 171
constant 482
as argument to a subroutine or
function 113,260
binary fixed-point 25
binary floating-point 26
bit-string 30
character string 29
complex arithmetic data 27
conversion of attributes 50
decimal fixed-point 24
decimal floating-point 26
entry 23,32

file 23,31,122-123
label 23,31
with symbolic name 23
contained text 482
contextual declaration 482,78-79
in attribute processing 83
not permitted for preprocessor
statement 225
control bytes
for area variable 100
for area variable in record I/O 103,154
for variable-length records 148,163-164
for varying-length string in record
I/0 154,172
in argument to ADDR built-in
function 94
on ASCII data sets 173

control character
machine 168-169
printer 148,168-169
printer/punch 163,168-169
control format item 482,305-306
control option
in PRINT file 134
control passing to terminal 221
control sections under 0S 257
control statement 59-62
control variable 482
as subscript 61,265
CONTROLLED attribute 382-383
controlled parameter 117,482
lengths, bounds or size
specification 117-118
controlled storage 59,89-92
ALLOCATION built-in function 343
inefficient use of 248
controlled storage allocation 482
controlled string or area as an
argument 113
controlled structures 92
controlled variable 482,89-92
allocation and freeing of storage 59
as an argument to a subroutine or
function 117
as base for defined variable in
data-directed I/0 140
at task termination 239
in recursive procedure 89
in task synchronization 236
conversational processing 16,65,221
ATTENTION condition interrupt 221
execution-time facilities 211
GO TO statement 212
HALT statement 212
standard system action for ERROR
condition 202,212,371
standard system action for FINISH
condition 213
conversion 43-44,267,482
arithmetic 317-322,43-44
arithmetic operation 45
arithmetic to bit 327
arithmetic to character 325-326
arithmetic to numeric character 323
bit-string operation 45
bit to arithmetic 317
bit to character 326
bit to numeric character 324
by assignment 44
by means of built-in function 44
causes of 314-315
character to arithmetic 317
character to bit 328
character to numeric character 323
common errors 262-264
comparison operation 46
complex to real 317
concatenation operation 47
data 315
example of use of conversion rules 316
FIXED BINARY to FIXED BINARY 319
FIXED BINARY to FIXED DECIMAL 320
FIXED BINARY to FLOAT BINARY 321
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CONVERSION condition

conversion (continued)

FIXED BINARY to FLOAT DECIMAL 322

FIXED DECIMAL to FIXED BINARY 319
FIXED DECIMAL to FIXED DECIMAL 320
FIXED DECIMAL to FLOAT BINARY 321

FIXED DECIMAL to FLOAT DECIMAL 322
fixed-point to character 325

FLOAT BINARY to FIXED BINARY 319

FLOAT BINARY to FIXED DECIMAL 320

FLOAT BINARY to FLOAT BINARY 321

FLOAT BINARY to FLOAT DECIMAL 322

FLOAT DECIMAL to FIXED BINARY 319

FLOAT DECIMAL to FIXED DECIMAL 320
FLOAT DECIMAL to FLOAT BINARY 321
FLOAT DECIMAL to FLOAT DECIMAL 322
floating-point to character 326
for arithmetic operations 329

for comparison operations 331
guide to tables on 315-316

handled by library subroutines 256
in array expression 52

in bit-string operation 45

in comparison operation 46

in concatenation operation 47

in operational expression 43
locator 101

minimizing 248

mode 317

numeric character to arithmetic 317

numeric character to bit 327

numeric character to character 326

of argument to built-in function 334

of regional data set keys 267

of regional data set keys, avoidance
of 250

offset to pointer 44,101,103

péinter to offset 44,101

pointer to offset in ALLOCATE
statement 101

preprocessor expression 225

problem cdata 43-44

program control data U4u4

real to complex 317

tables, guide to 315-316

to BIT for UNSPEC pseudovariable 266
type 317,43-4l

54,266,369-370
action within on-unit 266

E format item input 308

in assignment to pictures 295,199
in reading in data using P format
item 295,310

raised by transmission of uninitialized
variable 268

raised in B format item input 307
raised in C format item input 307
raised in edit-directed input
stream 305

with null on-unit 204

CONVERSION condition on-unit

ONCHAR built-in function 350
ONCHAR pseudovariable 350
ONFILE built-in function 350
ONSOURCE built-in function 351
ONSOURCE pseudovariable 351

conversion rules

guide to 314
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COPY option 134,432
implicit opening of file 127
provides contextual declaration of

name 78
copying procedure into main storage
dynamically 59,72

COS built-in function 345
COSD built-in function 345
COSH built-in function 346
COUNT built-in function 346
counter

efficient data type for 248

CR (credit) picture character 302-303
creating a data set
CONSECUTIVE (record) 174
CONSECUTIVE (stream) 151
INDEXED 178
REGIONAL(1) 182
REGIONAL (2) 184
REGIONAL(3) 186
credit (CR) picture character 302-303

cross—-section of an array U482
as argument to ADDR built-in
function 94
asterisk notation 35
cross-section of array of structures
invalid 262,37
CTLASA codes 168
CTLASA option 163,168
not permitted with SCALARVARYING
option 172
RECFM subparameter 172
CTL360 codes 168
CTL360 option 163,168
not permitted with SCALARVARYING
option 172
RECFM subparameter 172
currency symbol ($) picture
character 198,301,489
current generation 482
of controlled variable 91
current line number of PRINT file
provided by LINENO built-in
function 348
current status list 216-220

D character in PUT ALL statement 220

D-format record 148,173

data 482
redundant, effect on compilation
speed 247

data aggregate 482
see also aggregate
data alignment attributes 378,381
data alignment in a locate mode
buffer 471-472
data character set 482
data conversion
(see conversion)
data-directed input 140
blank in stream 132
data list 135
data-directed input/output
improving efficiency 250
data-directed output 141-142
blank in stream 132-133
data list 135

Index
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data-directed output (continued)
no data list 133
PRINT file 133
data-directed transmission 56,482
data specification 139-142
input 132
of based variable 94
output 132-133
data format item 305,482,143-144
data interchange
COBOL option 168-169
data interrupt on output 261-262
data item 23,482
constant 23
data list 132,482
efficient specification 250
input list 135
output list 135
transmission of array variable 137
transmission of complex variable 137
transmission of structure variable 137
data management optimization
INDEXED data sets 170
data mapping
interlanguage facilities 271-272
data movement and computational
statements 57-58
data organization 33-37
data set 121,482
and file 128-130
ASCII 173-174
efficiency in storing aggregate 257
efficiency of standard format
records 251
sharing file name with others 129
data set access
CONSECUTIVE (record) 174
CONSECUTIVE (stream) 151
INDEXED 178-179

REGIONAL (1) 182-183
REGIONAL (2) 185
REGIONAL (3) 186-187

data set creation
CONSECUTIVE (record) 174
CONSECUTIVE (stream) 151
INDEXED 178
REGIONAL (1) 182
REGIONAL (2) 185
REGIONAL(3) 186
data set organization
record input/output 166-168
stream input/output 151
data specification 482
data specification option 134
data stream U483
data transmission 483
record-oriented transmission 121
stream-oriented transmission 121
data type equivalence
PL/I and COBOL 278-279
PL/I and FORTRAN 279-280
data types
conversion between types U3
problem data 23
program control data 23
data, arithmetic, for list-directed
input 137-138
DATAFIELD built-in function 346

date
provided by DATE built-in function
346,250
DATE built-in function 346
inefficient use of 250
DB (debit) picture character 302-303
DB-format record 148,173
DCB subparameter 151,172
DD statement 128
and ENVIRONMENT attribute 151
and file variable 129
ddname 128
deactivated 483
deactivation
preprocessor identifier 223
preprocessor variable 225
debit (DB) picture character 302-303
debugging
removal of debugging aids for
production runs 250
decimal 483
DECIMAL attribute 383
data manipulation less efficient than
EINARY 254
efficient for data to be written
out 248
DECIMAL built-in function 346
decimal data
fixed-point 24-25
floating-point 26
storage requirement 459-461
decimal digit character 483
decimal fixed-point data
constant 24
variable 24-25
decimal floating-point data
constant 26
variable 26
decimal picture data 483
(see also numeric-character data)
decimal point insertion picture
character 197,299
decimal point, assumed, picture character
197,297,260
declaration 483
conflict arising from contextual
declaration 261
contextual 78-79
example 79-80
explicit 77-78
implicit 79
multiple 82-83
of a file for in-line I/0
code 167-168,170
of entry names 106
DECLARE statement 55,419-420
common errors 259-261
explicit declaration of name 77
explicit declaration of name,
advantages of 257
PAGESIZE and LINESIZE options not
allowed 267
defactoring of attributes
in attribute processing 83
default 483
access attribute for RECORD file 391
advantages of explicit declaration 257
alignment 381
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default (continued)

alignment for array data 84

alignment for element data 8U4

alignment for string data B84

alternative file attributes 124

area data 84

area size 33,84,100,382

arithmetic base 383

arithmetic data attributes

arithmetic mode 385

arithmetic scale 398

array attributes 84

ASCII, when BUFOFF, D, or DB
specified 174

attributes applied by implicit
declaration 79

attributes for preprocessor

variable 224-225

attributes of value returned by
function 107

attributes supplied by DEFAULT
statement U420

block size 150,166

buffering attribute 384

element attributes 84

entry data 84

event data 84

exponent in E format item input 308
field width for A format item 306
field width for B format item input 307
field width for X format item 312
file for COPY option 127

file function attributes 402

file usage attribute U409

in INDEX option 170

label data 84

length of substring returned by
SUBSTR 354

line number in LINE format item 310
line size 438

line value in SKIP format item 311

LINESIZE option value 146,150

name or names specified in RANGE
option 85

number of buffers 166

number of channel programs 171

number of fractional digits in F format
item input 309

number of lines in %SKIP statement 230

number of significant digits in E
format output 309

numbers of buffers 151

offset data 84

optimization attribute 402

optimization option 417,428,440
optimization option 243-244

page size U438

PAGESIZE option value 146

parameter descriptor 393

pointer data 84

POSITION attribute value 389

position in COLUMN format item 308
position string in TRANSLATE built-in
function 355

precision for FIXED built-in

function 347

precision for FLOAT built-in

function 347

84,260-261
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default (continued)
preprocessor replacement option 450
process of applying attributes 83
record format 150,166
record length 150,166
RETURNS attribute specification 410
rules for ASCII data sets 174
scope attribute 397
standard default restored by DEFAULT
statement 86
standard rules for default
attributes 83-84
storage class 74,84,383
string data attribute 8u4
string length 84,384
structure attributes 84
SYSPRINT assumed in COPY option 134
task name for PRIORITY
pseudovariable 352
value for number of transfers of
control 219
value for SKIP option 134
values in VALUE option 85
default-length
bit-string variable 30,84,384
character-string variable 29,84,38%4
default precision
binary fixed-point data 25,84,408
binary floating-point data 27,84,408
detimal fixed-point data 25,84,408
decimal floating-point data 26,84,408
DEFAULT statement 55,420-423,84-87
and standard default attributes 85
attribute specification 85
conflicting attributes 85
in attribute processing 83
not applied to null parameter
descriptors 87
restoring standard defaults 86
simplified general form 85
DEFINED attribute 38,386-390
common errors in overlay defining 262
for variable in CHECK name-list 367
pointer of based variable in
data-directed I/0 140
unaligned defined bit string in
record I/0 154
defined item 483
defined variable
in data-directed input/output 140

defining
iSUB 388-389
simple 388

string overlay 389-390
string overlay, input/output of
structures 250
string overlay, using parameter as
base 117
DELAY statement 238,423
DELETE statement 56,155,423-424
file attributes at implied opening 127
restrictions on KEYLOC and RKP values
for file 177
delimiter 483
unmatched, checked by preprocessor 222
delimiters, unmatched 259
descriptive statement 55-56
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descriptor
(see parameter descriptor)
DESCRIPTORS option 85-86,422
diagnostic messages
effect on compilation speed 247
in interlanguage communication
diagnostic statement 64-65
differences between checkout/optimizing
compilers
conversational/optimization
differences U474
qualitative differences
quantitative differences
digit 483
digit picture character_ 297
DIM built-in function 346
dimension attribute 390-391
in ALLOCATE statement 90
on file name 123
dimensionality 483
dimensions 33
inherited 37
inherited by controlled variable
not copied in LIKE attribute 38
direct access of a REGIONAL(1) data
addition 183
deletion 183
replacement 183
retrieval 183
direct access of a REGIONAL(2) data
addition 185
deletion 185
replacement 185
retrieval 185
direct access of a REGIONAL(3) data
addition 187
deletion 187
replacement 187
retrieval 187
direct access of an INDEXED data set
addition 179
deletion 179
replacement 179
retrieval 179 ;
DIRECT attribute 124,391-392
other attributes implied at merging
direct creation of a REGIONAL(1) data
set 183
direct creation of a REGIONAL(2) data
set 184
direct creation of a REGIONAL(3) data
set 186
disabled 483
disabling of conditions
DISP parameter
CATLG subparameter
DELETE subparameter
KEEP subparameter
PASS subparameter

281

475-476
477

91

set

set

set

127

202-203,357-358

152,169
152,169
152,169
152,169

UNCATLG subparameter 152,169
DISPLAY statement 57,424
DIVIDE built-in function 346-347

division operation
common errors 264

do-group 22,u483,424-427
common errors 264-265
efficiency compared with begin
block 247

504 Main page references

do-group (continued)
termination 67-68
termination of iterative group 59
termination of non-iterative group 59
DO iterative specification
parentheses required 267
do-loops U426-427
backwards-stepping 258
containing transfers of control
efficiency of 256
DO statement 61-62,424-427
condition prefix 203
iterative use 61,426~-427
non-iterative use 62
dollar ($) picture character
doubleword 39
drifting picture character
dsname 128
dummy argument 105-106,113,483
creation of 113,114
deriving of attributes 113
for aggregate using asterisk in
string 117
for entry expression argument
for unaligned entry name 119
not created for controlled argument
passed from COBOL or FORTRAN 273-274

258

198
301

115
117

passed to COBOL or FORTRAN 271-272
preprocessor function 226

dummy record
INDEXED data set 178
REGIONAL (1) data set 182
REGIONAL(2) data set 184
REGIONAL(3) data set 185-186

dump
edited 113

duplicate key
direct creation of REGIONAL(2) data

set 184

direct creation of REGIONAL(3) data
set 187

recorded, in access of REGIONAL(2) data
set 185

recorded, in access of REGIONAL(3) data
set 187

dynamic fetching of procedure into main
storage 59,72

dynamically descendant on-unit 204

E format item 134,144,145
input 308
output 309

E picture character 303-304
EBCDIC (extended binary coded decimal
interchange code) 18,122,287-288
edit-directed input 133,142-143
data list 135
edit-directed input/output
data in the stream 305
more efficient than list- and
data-directed 250
edit-directed output
data in the stream
data list %35

133,142-143
305

edit-directed transmission 56,483
common errors 267
data specification 142-146
input 133
output 133

are those listed first



editing by assignment 193-195
editing in stream input/output 194
efficient programming 247,259
use of library subroutines 256
element U483
default attributes 84
element assignment 414-415
element expression 42,483
element parameter
argument type 118
element variable 483
elementary name
(see base element)
ELSE clause 434,60
embedded key 172
in INDEXED SEQUENTIAL access 178
KEYLOC option 176-178
RKP subparameter 176,178
when SCALARVARYING specified 172
empty area 102
EMPTY built-in function
enabled 483
enabling of conditions 202-203,357-358
cannot be disabled 357-358
disabled unless enabled 357
enabled unless disabled 357
end 6f file
raising ERROR condition rather than
ENDFILE 370
END statement 59,62,106,107,427
multiple closure 59
not permitted in repetitive
specification 137
with nested blocks in do-groups
ENDFILE condition 370
EVENT input/output 157-158
raised in mixed move/locate mode
processing 161
ENDFILE condition on~unit
ONFILE built-in function 350
ENDPAGE condition 370-371
current line number 147
LINE format item 310
PAGESIZE option 442
raised by first PUT statement of a
file 438
SIGNAL ENDPAGE 147
SKIP format item 311
SKIP option 442
ENDPAGE condition on-unit
ONFILE built-in function 350
ENTRY attribute 106,114-117,392-394
#DECLARE statement 451
implied by other attributes 115
entry constant 23,32,483
not allowed in stream I/0O 135
entry data
default attributes 84
entry constant 23,32,483
entry variable 32
entry declaration
when argument and parameter match 114
entry expression 483
as argument to subroutine or function
115-117
in generic selection 110
in procedure reference 69
in subroutine reference 107

347,102

67-68

Main page references are those listed first

entry name 32,483
as parameter 119
attribute specification 110
declaration for external procedure
declaration for internal procedure
external, declared without parameter
descriptors 106
external, maximum length 106
generic 110
generic, as argument 119
in FETCH, RELEASE, and CALL
statements 73
of COBOL or FORTRAN routine, maximum
length 20
unaligned, as argument 119
entry parameter
argument type 119
entry point 483
point of invocation 69
primary 69,106
secondary 69,106
ENTRY statement 58,106,427-428
with more than one label 69
entry value 484
entry variable
based 103
output in PUT statement 218
storage requirement 459,462
environment
of activation
of invocation 484,74-75
of label constant 484,403
of label variable 403
PL/I, in interlanguage
communication 251
ENVIRONMENT attribute 394,125
and DCB subparameter 151
ASCII option 173
BUFOFF option 173
CLOSE statement 419,125
D option 173
DB option 173
for ASCII data set 173
invalid in OPEN statement 57
record input/output 161-174
stream input-output 147-153
ENVIRONMENT option
and file attributes 378
epilogue 76,484
equivalence of data types
PL/I and COBOL 278-279
PL/I and FORTRAN 279-280
ERF built-in function 347
ERFC built-in function 347
ERROR condition 371,212
as result of AREA condition 103
raised at end of file 370
raised by CLOSE statement 182
raised by too many outstanding I/O
operations 158
raising FINISH condition 212
standard system action 202
STRING option 441,194
teleprocessing 188
terminating task 240
ERROR condition on-unit
DATAFIELD built-in function 346
ONCHAR built-in function 350

32,483

48h,74-75
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ERROR condition on-unit (continued)
ONCHAR pseudovariable 350
ONFILE built-in function 350
ONKEY built-in function 350-351
ONSOURCE built-in function 351
ONSOURCE pseudovariable 351
error handling
teleprocessing 188
error messages
effect on compilation speed 247
interlanguage communication 281
errors, common 259-269
evaluation 484
evént U484
EVENT attribute 394-396
event data 32
default attribute 84
event input/output
at task termination 239
CALL statement 417
DELETE statement 423-424
DISPLAY statement 424
READ statement 442-443
REWRITE statement U46
UPDATE file accessing a CONSECUTIVE
data set 174
WAIT statement 447-448
WRITE statement 449
event name 233
EVENT option 234,157-158
CALL statement 234,417
completion value 234
data interchange 170
DELETE statement 423-424
DISPLAY statement 424
not permitted for INDEXED SEQUENTIAL
access 178
not permitted in teleprocessing 188
number of channel programs 171
provides contextual declaration of
name 78
READ statement 442-443
REWRITE statement U4U45-446
status ¥alue 234
WRITE statement 449
event variable 32,233,484
at task termination 239
comparison of 396
output in PUT statement 218
storage requirement 459
testing and setting 237-238,395
example
KPAGE and %SKIP statements 231
bit-string manipulation 199-200
compile-time facilities and do-group
execution 224
data declaration 79-80
declaring a record file 191-192
entry and label declaration 79-80
INTERNAL and EXTERNAL score 81-82
1list processing 98-99, 102
multitasking program 239-241
of declaration 79-80
of use of file variable 130
structure mapping 462-470
use of ON-conditions 208-210
use of preprocessor function 227

exception
data, specification, addressing, or
protection 365
exception control statements 62-63
exceptional conditions
(see on-condition; ON statement; on-unit)
EXCLUSIVE attribute 396,125
other attributes implied at merging 127
EXEC statement PARM field 120
execution
asynchronous operation 58
improving speed of 248-259
synchronous operation 58
execution time
Communication under Time Sharing Option
(TSO) 121
effect of conversion 43
effect of UNALIGNED attribute 40
reducing 248-249
execution-time facilities
current status list 212
program amending 212
tracing facilities 212
exit point 106
EXIT statement 62,108,429
EXP built-in function 347
explicit declaration 77-78,484
in attribute processing 83
explicit file opening 126
explicitly qualified based variable 103
exponent 24
binary 26
decimal 24
exponent picture character 303-304,u484
exponentiation
symbol not permitted in preprocessor
expression 225
expression 113,484
area 102
array U2
common 242
complex, precision of 261
data conversion in 315,43
effect of precision on efficiency of
evaluation 248
element 42
elimination in optimization 242-243
entry 69,107,110
file 123
in controlled parameter 117-118
in format item 146
in list-and data-directed output 132
inefficient use of 248
invariant 243
offset 101
operational 42
operational, as argument to subroutine
or function 113
operational, data conversion in 315,43
parenthesized, as an argument 113
prologue evaluates DECLARE
expressions 75
redundant 245
scalar 42
simplification in optimization 245
structure 42
expression operand 42,49
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expression operation #42-49
arithmetic operation 45
bit-string operation 45-U46
combinations of operations
comparison operation #46-47
concatanation operation 47

extended binary coded decimal interchange
code (EBCDIC) 18,122,287-288

extended precision
binary floating-point data 27
decimal floating-point data 27

extent U484
array 33
of area 100
of static area variable 88
zero area extent 102

EXTERNAL attribute 396-397
assumed for standard file 130
default storage is STATIC 74

external entry name
declaration 106
maximum la2ngth 106

external name U84
conflict of attributes 260
maximum length 20,260
reserved characters IKN 260

external procedure 67,484
entry name declaration 106
invocation 105

47-49

separate control sections under 0S 257

F character in PUT ALL statement 220
F compiler
and SCALARVARYING option 172
record format options accepted 151
F format item 134, 144-145
input 309
output 309-310
F format item 144-145
F-format record 148,163
less efficient than FS-format 251
with BLKSIZE option 150,166
F picture character 304
facilities, operating system, in a PL/I
program 17
factoring U434
factoring of attributes
Z£DECLARE statement 451
DECLARE statement 420
DEFAULT statement 87,422
not permitted in parameter descriptor
list 393
fast compilation techniques 247
fast exectution techniques 248-259
FB-format record 148,150,163,165,166
less efficient than FBS-format
records 251
FBS-format record 148,150,163,165,166
more efficient than FB-format 251
FETCH statement 59,722,429
in immezdiate mode 221
fetching procedure into main storage
dynamically 59,722,106
compilation and link-editing 73
restrictions on attributes of
variables 73
field (in the data stream) U484
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field (of a picture specification)
484,296-297

file 121,484
access. from more than one task 125
additive attributes 123,125
alternative attributes 123
and data set 128-130
at task termination 239
attributes 123-125,484
closing 130
COBOL option (data interchange)
declaration for in-line I/0
delimiter raising ERROR rather than
ENDFILE 370
exclusive 125
file name and ddname 128
implicit opening for COPY option 127
maximum number of outstanding I/0
operations 158
merging of attributes 127-128
on-unit for file parameter 204-206
opening 126-130

168-169
167-168,170

parameters and variables, on-units for

204-206
positioning after execution of GET
LIST 138
selection of set of attributes 378
standard files 130-131
file access attributes 391-392
FILE attribute 397,123
array of file names 123
VARIABLE attribute 123
file constant 23,31,122-123,u484
file data
file constant 31
file variable 31
file declaration
efficiency improved by means of
NOWRITE 254
file expression 123,484
file function attributes
file name 484
associated with more than one data
set 129
FILE option 134, 155
CLOSE statement 419
DELETE statement 423
GET statement 432
LOCATE statement U434
OPEN statement 437
provides contextual declaration of
name 78
PUT statement 440-441
READ statement 442
REWRITE statement U445
UNLOCK statement U447
WRITE statement U448
file parameter
argument type 119
file usage attributes 409
file variable 31,123,484
and DD statement 129
compared with TITLE option 130
example of use 130
output in PUT statement 218
storage requirement 459,461
FINISH condition 213,371
raised by ERROR condition 212

401-402
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FINISH condition on-unit
DATAFIELD built-in function 346
ONCHAR built-in function 350
ONCHAR pseudovariable 350
ONFILE built-in function 350
ONKEY built-in function 350-35%
ONSOURCE built-in function 351
ONSOURCE pseudovariable 351
FIXED attribute 398
%DECLARE statement U451
®PROCEDURE statement 454
FIXED BINARY, conversion to 319
FIXED BINARY to FIXED BINARY
conversion 319
FIXED BINARY to FIXED DECIMAL
conversion 320
FIXED BINARY to FLOAT BINARY
conversion 321
FIXED BINARY to FLOAT DECIMAL
conversion 322
FIXED built-in function 347
FIXED DECIMAL, conversion to 320
FIXED DECIMAL to FIXED BINARY
conversion 319
FIXED DECIMAL to FIXED DECIMAL
conversion 320
FIXED DECIMAL to FLOAT BINARY
conversion 321
FIXED DECIMAL to FLOAT DECIMAL
conversion 322
fixed-length record
record input/output 163
stream input/output 148
fixed-length string
as an argument or parameter 119
bit-string 30
character-string 29
fixed-length string parameter
argument type 119
fixed-point binary data
maximum precision 25,335
storage requirement 459,461
fixed-point constant
(see "“arithmetic constant")
fixed-point data
binary 25
decimal 24-25
precision 24
fixed-point decimal data
maximum precision 25,335
redundant high-order non-zero digit 264
storage requirement 459,461
fixed-point format item 305
fixed-point to character conversion 325
FIXEDOVERFLOW condition 54,372
may be raised on assignment 262
multiple interrupt on Model 91 or 195
Processor 365
relationship to SIZE condition 374
FLOAT attribute 398
FLOAT BINARY, conversion to 321
FLOAT BINARY to FIXED BINARY
conversion 319
FLOAT BINARY to FIXED DECIMAL
conversion 320
FLOAT BINARY to FLOAT BINARY
conversion 321

FLOAT BINARY to FLOAT DECIMAL
conversion 322
FLOAT built-in function 347
FLOAT DECIMAL, conversion to 322
FLOAT DECIMAL to FIXED BINARY
conversion 319
FLOAT DECIMAL to FIXED DECIMAL
conversion 320
FLOAT DECIMAL to FLOAT BINARY
conversion 321
FLOAT DECIMAL to FLOAT DECIMAL
conversion 322
floating-point binary data
maximum precision 27
storage requirement 459,460,461
floating-point constant
(see "arithmetic constant")
floating-point data
binary 26-27
decimal 26
precision 24
floating-point decimal data
maximum precision 26
storage requirement 459,460,461
floating-point format item 305
floating-point to character conversion 326
FLOOR built-in function 347
filow comment 214,429
FLOW information in PUT ALL output 219
flow of control 485
begin block 66-67,68
procedure block 66,68-70
FLOW option 65,219,441
FLOW statement 65,214-216,429-430
FORMAT compiler option 230
format item 134,143-145,485
control format item 145-146
data format item 143-145
remote format item 145-146
value specified as expressions 146
format item specification 306
format list 485,143-146
common errors 267
FORMAT option of %CONTROL statement 230
FORMAT statement 55,145-146,430
formatting of listings 231-232
FORTRAN interface
interlanguage communication 274-281
FORTRAN likrary functions 112
FORTRAN option
OPTIONS attribute 272,406
OPTIONS option 274,427-428,439-440
FORTRAN routine
efficiency of communication with 251
maximum length of entry name 20
truncation of entry name 20
fraction field
in data format item 144
FREE statement 59,430-432
based variable 98
based variable in an area 102
controlled variable 91
controlled structure 92
freeing based storage in an area
100,102,269
freeing controlled storage at end of
task 91
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freeing storage allocated to fetched
procedure 59,72
freeing structure with REFER option 97
freeing variables in an area 102
'FROM option 156, 448
REWRITE statement U445-446
Fs-format record 163
more efficient than F-format 251
fully-qualified name 485
function 58,105,108-110,485
attribute for value returned in
DEFAULT statement 87
built-in 111-%12,333-356
default attributes for returned value
107
difference from subroutine 105
FORTRAN library function 112
invocation 105
modifying an argument 258
function name
default attributes 84
function reference 49,58,108,u485
as an argument to a subroutine or
function 113
in operational expressions 49
inefficient when nested 249
preprocessor procedure 225-228
returning an offset or pointer
value 103

generation 88,485
associated with controlled
parameter 117
associated with simple parameter 117
based variable 92
based variable, multiply-qualified 103
controlled variable, determiningg
number of generations allocated 92
multiple, of based variable 98-99
multiple, of controlled variables 91
passed for controlled argument 117
GENERIC attribute. 398-399
generic descriptor list 398-399
with no descriptors 111
generic entry name 110-111,485
as an argument - 119
generic key 170-171,485
SEQUENTIAL file accessing an INDEXED
data set 178
generic reference 110
generic selection 110,398-399
GENKEY option 170-171,179
GENKEY option 170-171
GET statement 56-57,432-433
efficient data list specification 250
file attributes at implied opening 127
first after opening a file 438
implicit opening of COPY file 127
options 133
GET statement 432-433
GO TO statement 60,106,108,109,212,433
efficient use of 248
in interlanguage communication 277
on-unit not allowed as target 266
group U485
begin block inefficient as a group 247
(see also do-group)
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halfword 39

HALT statement 62,212,433-434

HBOUND built-in function 347

hidden buffers 384

HIGH built-in function 348,201

hints on programming for optimizing
compiler 257-259

I picture character 198,302-303
identifier 485
keyword 19
label 19
maximum length 19
maximum length in data-directed
input 140
name 19
IF statement U434,60-61
comparison of arrays of string data
51,258-259
condition prefix 203
IGNORE option 156,444
IKN reserved characters in external
names 260
IMAG built-in function 348
IMAG pseudovariable 348
imaginary part of complex arithmetic
‘data 24
immediate mode 211
restriction on PL/I statements 221
implicit declaration 79,485
not permitted for preprocessor
statement 225
implicit file opening 127,485
implicit READ statement
in INDEXED DIRECT replacement 179
implicitly qualified based variable 103
imprecise interrupt on Model 91 or 195
processor 365
IN option
ALLOCATE statement 413
FREE statement 432
provides contextual declaration of
name 78
in-line code for improved efficiency
251-254
included text
in source program at preprocessor stage
228-229
incompatible attributes
detection in overlayed based
variables 9u
INDEX built-in function 348,201
in preprocessor statement 227-228
INDEXAREA option 170
INDEXED data set 167,174-179
efficiency of input/output operations
250-251
improving access speed 170
improving efficiency with NOWRITE
option’ 254
inefficient overflow caused by deleted
records 257
needing hidden buffers 257
TRKOFL not permitted 172
indexed file
outstanding input/output events (NCP
option) 171
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infix operation
array and array operation 51-52
array and element operation 51
array and structure operation 52
result in array expression 51-52
result in structure expression 53-54
structure and element operation 53
structure and structure operation 53
structure assignment with BY NAME 53-54
infix operator 485
information interchange codes 122
inherited dimensions
in array of structures 37,96
inherited dimensions, lengths, and sizes
in controlled variable 91
INITIAL attribute 40-41,399-401
and CHECK condition for based
variables 214
for static variable 88
in ALLOCATE statement 90
in DEFAULT statemnt 423
invalid for certain data 40
invalid for structure name 40
iteration factor not allowed for scalar
item 400
initial procedure 70,485
initialization 262
area variable 40
array 40,258
array of structures 41
automatic variable 40
based variable 41,413
checking for 31
common errors 261
controlled variable 40,413
in prologue 75
INITIAL attribute 40-41,399-401
LOCATE statement 434
of arrays and structures 258,40-41
static variable 40
structure 41,258
zero-insertion for arithmetic
variable 258
INPUT attribute 124,401-402
when same file to be used for
output 267
input data
48-character set semi-colon not
recognized 268
input/output 485
common errors 267-269
efficient programming 256-257
handled by library subroutines 256
implemented by in-line code 167-168,170
indexed data set, improving speed 170
indexed data set, more efficient with
NOWRITE 254
of areas 103
of based variable 94
of lists of based variables 103
under Time Sharing Option (TSO)
uses of pictured data 195
input/output conditions 366
effect of EVENT option and WAIT
statement 157
input/output control statement 57
input/output on-conditions 366

121,16

effect of EVENT option and WAIT
statement 157
input/output operation
(see also input/output)
indexed data set, improving speed 170
NCP option 171,158
input/output statement
input/output control 57
record-oriented transmission 56
stream-oriented transmission 56-57
insertion picture character
197,298-300, 485
insource listing 222
formatting 231-232
integral boundary 39
INTER option 406,272
interlanguage communication 17,270-283
improving efficiency of 251
interlanguage environment 275-277
interlanguage facilities 270-283
interlanguage options
invocation of COBOL or FORTRAN from
PL/I 272-273
invocation of PL/I from COBOL or
FORTRAN 274
interleavad array 485
as argument to ADDR 94
interleaved subscripts U85
intermediate targets in conversion of
data 50
INTERNAL attribute 396-397
internal block 485
internal name U85
internal procedure 67,485
entry name declaration 106
invocation 105
not separate control section under
0s 257
internal text 485
interrupt U485
ATTENTION raised from terminal 221
CHECK condition 207
effect of REORDER opition 244
imprecise, on Model 91 or
195 Processor 365
in common expression handling 243
in interlanguage communication 275-277
in order block 244
in reorder block 244
multiple (see multiple interrupt)
some causes 261-262
interrupt handling
in interlanguage communication 275-277
INTO option 156,442
invariant expression
transfer of 243,246
invocation 485
of preprocessor procedure 226
of procedure 69
of subroutines and functions 105
invoke 485
invoked procedure 486
internal and external 105
invoking block 486
I/0 operation
(see also input/output)
indexed data set, improving speed 170
NCP options 171,158
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IRREDUCIBLE attribute 402
IRREDUCIBLE option
ENTRY statement 427-428
PROCEDURE statement #40
isuB defining 386,388-389
iSuUB variable 38
isuB-defined array 113
as an argument 105
not allowed in CHECK name-1list 367
not allowed in data-directed I/0 135
isuB-defined variable
not allowed in CHECK prefix 207
iteration
backwards, in a do-locop 258
iteration factor 486
and repetition factor &1
in format list 143
in INITIAL attribute specification 400
in initialization of an array 41
not allowed in INITIAL attribute of
scalar item 400
iterative DO statement 61,426-427
iterative do-group u486,426-427
backwards-stepping 258
containing transfers of control 258
efficiency of 256

job control language 128-130
break character invalid 130

K picture character 303-304
key 486
(see also source key; recorded key)
embedded 172
embedded, when SCALARVARYING
specified 172
for regional data set, avoiding
conversion 250
generic 170-171
recorded 172, 175, 180
source 175,180
source, conversion from character
string 267
KEY condition 372,
EVENT input/output 157-158
GENKEY option 170-171
positioning of file after condition
raised 171
raised by REWRITE statement 185
raised in creating a REGIONAL(1) data

set 182

raised in creating a REGIONAL(2) data
set 184

raised in creating a REGIONAL(3) data
set 186

raised in creating an INDEXED data set
178

raised in INDEXED DIRECT access ox
deletion 179
teleprocessing 188
when not raised until transmission
attempted 269
KEY condition on-unit
ONFILE built-in function 350
KEY option 157
DELETE statement 423
file must have KEYED attribute 267
READ statement 442-443

KEY option (continued)
REWRITE statement 445-446
UNLOCK statement 447
KEYED attribute 125,402
other attributes implied at merging 127
KEYFROM option 157,
embedded key 178
file must have KEYED attribute 267
LOCATE statement 435
WRITE statement 449
KEYLENGTH option 172
KEYLEN subparameter 172
raising UNDEFINEDFILE condition 267
KEYLOC option 172
PL/I (F) compiler 178
raising UNDEFINEDFILE condition 267
restrictions when DELETE statement to
be usad 177
RKP subparameter 172
keypunching, common errors 259
KEYTO option 157,
file must nave KEYED attrikbute 267
in sequential access of a REGIONAL(2)
data set 185
in sequential access of a REGIONAL(3)
data set 186
maximum length of character string 443
not required for embedded key 178
READ statement 442-443
keyword 19,486
alphabetic listing of 289-294
keyword abbreviation
alphabetic listing of 289-294
keyword, reserved, surrounded by
blanks 259
keyword statement 21
known 486

label 19,486
efficient use in GO TO statement 248
LABEL attribute 402-403
label constant 23,31,u486
explicit declaration 77-78
list, for a statement U486
list in declaration of label variable
248,486
not allowed in stream input/output 135
with CHECK prefix 367
label data
default attribute 84
label constant 31
label variable 31
label prefix 21,486
label variable 31,486
as parameter 119
declaration with list of label
constants 248
environment of 403
output in PUT statement 218
storage requirement 459,462
label-variable parameter
argument type 119
language character set 486
LBOUND built-in function 348
leading zeros U86
LEAVE option 152,168
in ENVIRONMENT on CLOSE
statement 125,419
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length
altering the length of string data
bit-string constant 30
bi+-string variable 30
character-string constant 29
default value 84
in controlled parameter 117-118
in interlanguage parameter 274
in parameter passed from COBOL or
FORTRAN 274
in simple parameter 117
inherited by controlled variakle 91
of data field in data-directed

193

output 141-142

of data field in list-directed
output 138

of strings, efficient specification
of 250

optional in edit-directed A-format
output 144

string, as asterisk in aggregate
argument 117

uninitialized varying-length string 29
value for based or controlled
string 412-413
length attribute 384,201
LENGTH built-in function 348,201
in preprocessor statement 227-228
length, default
bit-string variable 30,84,384
character-string variable 29,84,384
in VALUE option 85
length, maximum
bit-string constant 30
bit-string variable 30

character-string constant 29

character-string variable 29

external entry name 106
length, minimum

bit-string variable 30

character string variable 29
level

of locator gualification 103

maximum number permitted in a
structure 36
of names in structure hierarchy 36,457
redundant, in a structure 249
level number 486,457
followed by blank 36
level-one variable 486
library calls, avoidance of 251
library functions, FORTRAN 112
library subroutines, use of 256
LIKE attribute 38-29,403-404
excludes dimensions 38
in attribute processing 83
initialization of array of
structures 41
restriction 404
LIRE option
with PAGE option
LIMCT subparameter
direct creation of REGIONAL(2) data

442

set 184
direct creation of REGIONAL(3) data
set 186

line

in stream-oriented transmission 132

512 Main page references

LINE format item 134,145,147,305,310
LINE option 135, 147,440-442
effect when printing at terminal
line-position format item 305
line-skipping format item 305
LINENO built-in function 348
LINESIZE option 146-147,438
not allowed in DECLARE statement 267
raising UNDEFINEDFILE condition 267
list processing 97-99
list-directed input

135

arithmetic data 137-138
blanks in stream 132
conversion 138

data list 135

138
138

input stream format

termination of stream
list-direct input/output

improving efficiency 250
list-directed output

blanks in stream 132
conversion 138-139

data list 135

length of a data field 138
output stream format 138

PRINT file 132
list-directed transmission 56,486

data in the stream 137-138
data specification 137-139
input 132
of based variable 94
output 132

listing
control statements 230-231,64

effect on compilation speed 247

formatting 230-231

preprocessor input and output 222
lists of based variables, input/output
loading procedure into main storage

dynamically 59,72

locate mode processing

and based variable

efficisncy 257
LOCATE statement 56, 155,434~-435

and based variable 95

and CHECK condition for based

variables 214

file attributes at implied opening

103

160-162
94

127

implemented by in-line code 167
KEYFROM option 157
last before closing file 182

limit on use of pointer 268
must specify level 1 variable
SET option and based variable
varying-length strings 172
locator
qualified names not allowed in CHECK
prefix 207
locator data
conversion
offset data 32
pointer data 32
locator qualification 93,486
explicit and implicit 103
levels of 104
multiple 103
locator qualifier
explicit and implicit

154
95

101, 44

103
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locator qualifier (continued)
not allowed in CHECK name-list 367
not allowed in data-directed
transmission 139
offset expression 101

locator variable 32,922,486
allocation of based variable in an
area 101
list processing with 97-99
null value 99

locked recoxrd 486

locking a recoxrd on a file 125
NOLOCK option 158

LOG built-in function 348

logical 1lsvel
item within a structure 457,486
redundant, in a structure 249

logical operators 486

logical record 122

LOG10 built-—-in function 349

LOG2 built-in function 348

loop optimization 244

LOW built-in function 349,201

lower bound U486

LRECL DCB subparameter 151

machine dependence
record-oriented transmission 13,15
UNSPEC built-in function 13
machine independence 13
stream-oriented transmission 15
magnetic tape handling options
record input/output 168
stream input/output 152
MAIN option 259,439-440
main procedure
parameter in 120
passing an argument 120
major structure 35-37,486
major task 232,487
mapping
of aggregate in interlanguage
communication 251,271-272
of structure with REFER option 96,97
record alignment 471-472
structure U457-460
MARGINS option 259
matching
of argument and parameter
attributes 113
mathematical built-in functions 333,
accuracy of 335
performance statistics for 336
MAX built-in function 349
maximum
absolute priority of a task 235
area size 33,100,381
array boand 391
block size 149,165
depth of nesting for %INCLUDE
statements U453
depth of nesting for repetitive
specification 137
depth of nesting of do-groups 427

depth of nesting of IF statements 434

index area size with INDEXAREA
option 170

maximum (continued)

level of locator qualification 104

line size 438

number of arguments or parameters 105

number of buffers 151,166

number of channel programs 171

number of digits in numeric character
item 28

number of dimensions of an array 391,34

numbexr of label constants in IABEL
attribute 403

number of levels in a structure 36

number of names in CHECK name-list 367
number of parameters for a ¥PROCEDURE
statement 454

page size 438

record length 149,165

value in POSITION attribute 390

value of BUFOFF specification 173

value of PRTY parameter 235

value of region number for REGIONAL(3)
data set 185

value of source key for REGIONAL(1)
data set 180

value of source key for REGIONAL(2)
data set 183

maximum length

binary exponent 26

bit-string constant 30

bit-string variable 30
character-string constant 29

character string in KEYTO option 443
character-string pictured data 295
character-string variable 29
data-directed input item 140

decimal exponent 27

external entry name 106,260

external name 20,128

file name 128

identifier 19

in BUFOFF option 173

intermediate in string expressions 266
name in data-directed input 140
numeric character data 295

recorded key 175,180

text included by %INCLUDE statement #453

maximum precison

binary fixed-point data 25,329,335

binary floating-point data 27,329
decimal fixed-point data 25,329,335
decimal floating-point data 26,329

merging of file attributes 127-128
message control program (MCP) 187
message processing program (MPP) 187
MIN built-in function 349
m@n?mizing compilation time 247
minimum

absolute priority of a task 235

array bound 391

index area size with INDEXAREA
option 170

line size 438

number of channel programs 171

page size U438

value of BUFOFF specification 173

minimum langth

bit-string variable 30
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minimum length (continued)
character-string variable 29
in BUFOFF option 173
minor structure 36-37,487
MOD built-in function 349
mode (of arithmetic data) 487,24
default attribute 84
conversion 317
move mode processing 158-160
and based variable 94
efficiency 257
multiple assignment 57-58
multiple closure 67-68
END statement 59
GO TO statement closes begin
block 70-71
GO TO statement closes procedure
block 71
multiple declaration 82-83,487
multiple generations
of based variables 98-99
of controlled variables 91
multiple interrupt 365
ONCOUNT built-in function 350
multiple locator qualification 103
multiple opening 127
MULTIPLY built-in function 349-350
multiprocessing 487
multiprogramming 487
sharing files 125
multitasking 232-241,487
built-in functions 334
implementation by checkout and
optimizing compilers 16,233
in interlanguage communication 278
sharing files 125
use of bit strings 249-250

name 19,487
ambiguous reference 82-83
array 33-35
built-in 113
condition name declaration 206
data set 128
DD statement 128
declaration as built-in 78
elementary name 36-37
entry name declaration 106
external entry name 67
file name and ddname 128
local definition within a procedure

block 58
local definition within a begin
block 58

major structure name 36-37

maximum length of external name 20

minor structure name 36-37

multiple declaration 82-83

qualified 36

recognition of built-in function
name 111-112

reference to member of external
structure 82

resolution of identical names 83

scope of declaration 77

structure 35

subscripted 34

name (continued)
subscripted qualified name 37
task name 232
NAME condition 372-373
NAME condition on-unit
DATAFIELD built-in function 346
ONFILE built-in function 350
NCP option 171
effect on EVENT option 158
NCP subparameter 172
nested block 67
maximum permissible nesting level 67
nesting u487
of repstitive specifications 136-137
not allowed for pseudovariakles 342
NOCHECK statement 435,65,212-214
NOCOMPATIBLE checkout compiler option 9%
NOFLOW statement 65,216,435
NOFORMAT compiler option 230
NOFORMAT option of %CONTROL statement 230
NOLOCK option on READ statement
125,158, ,442-44Y4
NOMAP option
efficiency of interlanguage
communication 251
OPTIONS attribute 272,406
OPTIONS option 274,428,439-440
NOMAPIN option
efficiency of interlanguage
communication 251
OPTIONS attribute 272,406
OPTIONS option 274,428,439-440
NOMAPOUT option
efficiency of interlanguage
communication 251
OPTIONS attribute 272,406
OPTIONS option 274,428,439-440
non-connected storage 487
cross-section of an array 35
reference in array expression 38
non-iterative DO statement 62,425
non-iterative do-group 425
NOOPTIMIZE compiler option 247
NOOVERFLOW condition 54
NORESCAN option 223,449
normal termination
procedure block 71
program 62,72
task 233,238
NOWRITE option 170
storage saved 254
null arguments
to built-in function 341-342
NULL built-in function 93,99,350
initializing static offset variable 88
initializing static pointer variable 88
null field
in list-directed input 138
null locator value 487
null on-unit 204
difference with CONVERSION and AREA
conditions 204
null pointer value 99
null statement 21,435-436
null string 487
bit-string constant 30
character-string constant 29
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number of active allocations of controlled
storage
provided by ALLOCATION built-in
function 343
number of channel programs (NCP
option) 171
number of items in last STREAM operation
provided by COUNT built-in function 346
numeric character data 27-28,295,u487
(see also decimal picture data)
arithmetic value 296,196
character-string value 296,196
conversion 43
format in internal storage 28
maximum length 295
maximum number of decimal digits 28
numeric character to arithmetic
conversion 317
numeric character to bit conversion 327
numeric character to character
conversion 326
numeric field data item
character data)
numeric-character picture specification
195-199,27-28,407
complex data 28
differsnce from character string
picture 195
editing characters in specification 28
picture characters 27,296-304
repetition factor 27

(see numeric

object listing
effect on compilation speed 247
object of REFER option 96
offset
equivalent to two pointexrs 104
level of qualification 104
qualified names not allowed in CHECK
prefix 207
OFFSET attribute 404-405
for name im CHECK list, under
optimizing compiler 367
provides contextual declaration of
name 78
OFFSET built-in function 101,350
offset data 32
conversion to pointer 44,405
default attribute 84
not allowed in stream-oriented
transmission 269
offset expression 101
as locator qualifier 103
conversion to pointer 103
function reference returning an offset
value 103
offset parameter
parameter descriptor 120
offset qualification, multiple 103
offset qualifier
not allowed in CHECK name-list 367
offset variable 32,92,100,487
and data-directed input/output of based
variable 139 :
list processing with 97-99
output in PUT statement 218-219
storage requirement 459,461
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ON statement 62-63,436-U437
condition prefix 203
establishes on-unit only after
execution 266
provides contextual declaration of
name 78
scope 204
specifying file variable 205-206
on-code 208
listing of 358-365
on-condition 487
common errors 266-267
condition codes 358-365
disabling for production runs
250,256,267
effect of EVENT option and WAIT
statement 157
effect of REORDER option 244
normally disabled 357
normally enabled 357-358
programmer-coded checking preferred
266-267
raised in conversion and expressions
evaluation 54
scope of prefix 258
types 366
on-unit 63,487
do-group not permitted 265
dynamically descendent 204
environment restored by epilogue 76
for file parameter 204-206
inefficient use of 248
inherited in interlanguage
communication 275-277
normal return 203-204
null on-unit 204
prologue determines relevant
on-units 75
single statement 203-204
ONCHAR built-in function 350
not affected by REORDER option 244
ONCHAR pseudovariable 350
ONCODE built-in function 350
handled by library subroutines 256
ONCODE values 358-365
ONCOUNT built-in function 350
ONFILE built-in function 350
ONKEY built-in function 350-351
teleprocessing 188
ONLOC built-in function 351
handled by library subroutines 256
ONSOURCE built-in function 351
not affected by REORDER option 244
ONSOURCE pseudovariable 351
OPEN statement 56,57,126-127,437-438
for standard file SYSPRINT 147
multiple, for increased efficiency 256
when file used for both input and
output 267
opening (of a file) 487
opening a file 126-130,487
explicit opening 126
attribute for value returned in DEFAULT
statement 87
for COPY option 127
implicit opening 126-130
multiple opening 127

Index 515



opening a file (continued)
multiple opening, for increased
efficiency 256
standard file SYSPRINT 147
operand 42,487
expression 49
function reference as operand U9
preprocessor expression 225
operating system
control sections 257
using operating system facilities in
PL/I program 17
operational expression 42,487
as an argument to a subroutine or
function 113
containing function reference 49
data conversion in 43
infix operation 43
prefix operation 43
operator 487
arithmetic 19
bit-string 19
comparison 19
operators not applicable to area
variables 100
relative priority 48
string 19
OPTCD subparameter
dummy record in INDEXED data set 178
INDEXED DIRECT access or deletion 179
optimization
effect on in-line code generation
251-254
in-line code for 1I/0 operations
167-168, 170
of loops by maintaining values in
registers 244
optimization attributes 402
OPTIMIZE compiler option 2u8
optimizing compiler
CHECK statement 418
coding programs for 245-247
differences from checkout compiler 474
FLOW statement 429-430
implementation of multitasking 16,233
no execution-time facilities 211
NOFLOW statement 435
optimiziation facilities 242-247
optimizer code produced for certain
items in a program 247
program items in current status
list 216
PUT statement options 134
REENTRANT option 439
SCALARVARYING option 172
standard system action for CHECK
condition 207,369
standard system action foxr ERROR
condition 202,371
TASK option 439
UNDEFINEDFILE condition 376
option 487
OPTIONS attribute 106,406
OPTIONS option
common error 257
ENTRY statement 428
PROCEDURE statement #439-440

ORDER option 244
BEGIN statement 417
PROCEDURE statement 439-440
output
efficient data type for 248
of area 103
of lists of based variables 103
of record using locate statement 95
of structure with REFER option 97
of uninitialized variable 261-262
OUTPUT attribute 124,401-402
when same file to be used for input 267
OVERFLOW condition 54,373
multiple interrupt on Model 91 or 195
Processor 365
overlap
of input/output operations 257
overlay defining 389-390
common errors 262
input/output of structures 250
using parameter as base 117
overlay of segment containing static
variable 259
overlaying with based variables 94
overpunched sign picture character
198,302-303

P (picture) format item
310-311,134,144,145,195
input 310
output 311
packed decimal 487
padding 487
minimized with UNALIGNED attribute
254-256
PAGE format item 134, 145,147,305,311
PAGE option 134,147,441-442
effect when printing at terminal 135
in first PUT statement for SYSPRINT
standard file 7
with LIKE option 442
page, new, for SYSPRINT file 147
PAGESIZE option 146-147,437-438
not allowed in DECLARE statement 267
paging format item 305
parallel processing, interrupt during 365
parameter 105,488
aggregate in record oriented
transmission 154
allocation 117-118
and dummy argument 113
as base identifier for overlay
defining 117
attributes permitted 117
bounds, length and size specification
117-118
connected storage 117
file, on-unit for 204-206
in main procedure 120
in record-oriented transmission 117
lack of storage class 261
maximum number of parameters at one
invocation 105
non-controlled 113
pointer for based variable in
data-directed I/0 140
preprocessor function 226-228
scope 117
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parameter (continued)

storage class attribute 117
structure as 119
types of associated argument 118-120
unaligned bit string parameter in
recoxrd 1/0 154
with attributes matching argument 114
parameter descriptor 113,117,488
default attributes in DESCRIPTORS
option 85,87 '
for controlled argument 117
null descriptor unaffected by DEFAULT
statement 87
when argument and parameter match 114
parameter descriptor list 393,106,488
omitted items 114
parameter list 488
interlanguage, in OPTIONS option 274
parentheses
effect on order of evaluation in
expressions 48
use in repetitive specification 136
parenthesized expression 113
as an argument to a subroutine or
function 113
PARM field of EXEC statement 120
partially-qualified name 488
passing an argument 105
PENDING condition 373,188
PENDING condition on-unit
ONFILE built-in function 350
performance statistics for mathematical
built-in
functions 336
period picture. character 197,298-299
with string of zero suppression
characters 197
physical record 122
PICTURE attribute 195,407-408
decimal point character 260
in arguments and parameters 113
inefficient use of 248
picture data
(see also character string picture
item; numeric character data)
storage requirement 459,461
picture (P) format item 305,310-311
picture specification 407-408,195-199,488
character-string picture 407,199
numeric-character picture 407,195-199
picture specification character 488
character-string data 295-296
numeric-character data 296-304
permitting efficient in-line
conversions 251-252
pitfalls 259-269
PL/I environment
in interlanguage communication 275-277
PL/1I (F) compiler
KEYLOC option 178
record format options accepted 151
SCALARVARYING option 172
PL/I program
activation 70
initial procedure 70
structure 66,67
termination 72
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PLICANC 113
PLICKPT 113 ,
PLIDUMP 113
PLIREST 113
PLIRETC 113
PLISRTA 113
PLISRTB 113
PLISRTC 113
PLISRTD 113
point of invocation 488
pointer
based,defined, parameter,or in
aggregate, I/0 of 140
level of qualification 104
qualified names not allowed in CHECK
prefix 207
POINTER attribute 404-405
for name in CHECK list, under
optimizing compiler 367
POINTER built-in function 100-101,351
pointer data 32
conversion to offset 44,405
default attribute 84
not allowed in stream oriented
transmission 269
pointer expression 93
pointer qualification symbol
provides contextual declaration of
name 78
pointer qualificaton, multiple 103
pointer qualifier
not allowed in CHECK name-list 367
pointexr value
of start of varying-length string or
area 94
pointer variable 32,93-94,488
allocation of based variable in an
area 101
and offset variable 100
and SET option of READ statement 95
list processing with 97-99
not useful after rased variable
freed 269
null value 99
output in PUT statement 219
set by LOCATE statement 95
static, initialization of 88
storage requirement 459,461
POLY built-in function 351
POSITION attribute 38,386-390
data-directed 1/0 of defined
variables 140
for variable in CHECK name-list 367
with bit-class aggregate 390
positioning of file in list-directed
input 138
precision 488
binary fixed-point constant 25
binary fixed-point variable 25
binary floating-point constant 26
binary floating-point variakle 26-27
ceiling value in conversion 314
decimal fixed-point constant 24
decimal fixed-point variable 24-25
decimal floating-point constant 26
decimal floating-point variable 26
extended precision 26-27
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precision (continued)

fixed-point data 24
floating-point data 24
in arithmetic built-in functions 335
of arithemtic constant argument 260
of complex expression 260
of value of subscript expression 35
specification leading to inefficient
execution 248
type conversion 43
precision attribute 408
PRECISION built-in function 352
precision, default
binary fixed-point data
binary floating-point data 27,84,408
decimal fixed-point data 25,84,408
decimal floating-point data 26,84,408
in VALUE option 85
precision, maximum
binary fixed-point data
binary floating-point data
decimal fixed-point data
decimal floating-point data
prefix bytes
an ASCII data sets 173
for area variable 100
in argument to ADDR built-in
function 94
of area in record input/output
of record on ASCII data set 173
of varying-length string in record
input/output 154,172
prefix operation
result in array expression 51
result in structure expression 52
prefix operator 488
prefix, statement 21-22,U488
preprocessed text 222
preprocessor U488
preprocessor do-group 228
preprocessor expression 225
preprocessor function
arguments and parameters 226-228
preprocessor input/output 222-224
preprocessor procedure 225-228
preprocessor RETURN statement U454
preprocessor scan 222-224
preprocessor statement
63-64,229, 449-454, 488
preprocessor variable 224-225
permitted attributes 224-225
primary entry point 69,488
PRINT attribute 125,408-409
other attributes implied at merging 127
PRINT file 146-147
printer control character
in PRINT file 148,168-169
printer/punch control character
in RECORD OUTPUT file 163,168-169
priority 488
conversion of comparison operands 46
of major task 235
of operators in combined operation
48,314
of operators, common errors 262
task 232,235-236
PRIORITY built-in function 352,235-236

25,84,408

25,329,335
27,329
25,329,335

26,329

103,154

PRIORITY option 235,417
PRIORITY pseudovariable 235,352
not allowed as do-loop control
variable 425
problem data 488
arithmetic 23-28
conversion U43-44
string 29-30
procedure 22,58,66,488
activation 68-70
dynamic fetching into main
storage 59,72
external 67,69
external or internal, invocation of 105
initial 70
inefficient use of 247
internal 67
main, passing an argument 120
termination 71-72
procedure reference 68-69,488
PROCEDURE statement 58,106,438-440
common error 257
condition prefix 203
processing mode, program
batch processing 16,62
conversational processing 16,62
processing mode, record input/output
158-162
locate mode
move mode
processor U488
PROD built-in function 352
program 488
amending 221
program control data
comparison of 46
program element 21
program organization statements
program structure 13,21-22
program termination 72
program-checkout conditions 366
(see also on-condition, ON statement,
on-unit)
programmer-named condition 369
prologue 75,488
PRTY parameter of JOB statement 235
pseudovariable 49,342,488

160-162
158-160

31-33,448

58-59

. PUT statement 56-57,65,440-442

ALL option 219-220

efficient data list specification 250
file attributes at impled opening 127
first after opening a file 438,442
first PUT for SYSPRINT standard

file 147
FLOW option 219

limitation of PUT DATA; statement 268
options 133
output for problem data 217
output for program control data
SNAP option 219

specifiying entry variable 218

217-219

qualification, locator
(see also offset; pointer)
explicit and implicit 103
levels of 104

qualified name 488
blank around periods 37
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gualified name (continued)

interleaved subscripts 37

locator qualified 93

subscripted gualified name 37
qualifier

offset expression 101

not allowed in CHECK name-list 367
quote

unmatched, checked by preprocessor 222

R format item
R picture character
range U888
RANGE option 85-87,422
reactivation of an active procedure
READ statement 56,155,442-444
efficiency when updating indexed data
set 250-251
file attributes at implied opening 127
implemented by in-line code 167
NOLOCK option 125,158
SET option and based variable 95
SET option, limit on use of pointer 268
SET option, transmitting VARYING
strings 172
real arithmetic data 24
REAL attribute 385
REAL built-in function 352
real part of complex arithmetic data 24
REAL pseudovariable 352
real to complex conversion 317
RECFM DCBE subparameter 151
record 122,489
alignment U471-472
alignment, ASCII data set 269
deleted, causing inefficiency on
indexed data set 257
effect of NOLOCK option 158
RECORD attribute 124,409
RECORD condition 373-374
EVENT input/output 157-158
in multiple interrupt 365
teleprocessing 188
RECORD condition on-unit
ONFILE built-in function 350
record format
for ASCII data sets 173
for input/output of areas 103
record input/output 163-166
restrictions with BACKWARDS
attribute 174
stream input/output
record format default
record input/output 166
stream input file 150
stream output file 150
recoxrd format options
efficiency of standard format
records 251
format for PL/I(F) compiler
accepted 151
RECFM subparameter 172
record input/output 163-166
stream input/output 148-151
record inputs/output 121,154-192
efficient transmission of
aggregates 257

134, 145-146,311
198,302-303

4-75

148-151
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record input/output (continued)
inefficiency of mixing locate and move
modes 257
of parameter 117
options 156-158
permitted variable types 154
statements 56, 154-158
record length
and block size in record input/output
165-166
and block size in stream input/output
149-150
default length 150,166
for input/output of areas 103
maximum length 149,165
result of zero or negative RECSIZE
value 149,165
when transmitting varying-length
strings 172
record-oriented transmission 121,154-192
(see also record input/output)
recorded key 489
INDEXED data set 175-178
KEYLENGTH option 172
maximum length 175
REGIONAL data set 180
RECSIZE option 149,164-165
LRECL subparameter 172
raising UNDEFINEDFILE condition 267
teleprocessing 187-188
recursion 74-75
and automatic, based, and controlled
variables 89
not permitted with a FORMAT
statement 311
RECURSIVE option 259,439
recursive procedure 489
REDUCIBLE attribute #02
REDUCIBLE option
ENTRY statement 427-428
PROCEDURE statement U439
reduction of execution time 248-259
redundant data, effect on compilation
speed 247
redundant expression
elimination in optimization 245,246
reentrability of a PL/I procedure 233-234
REENTRANT option 233-234,259,439
reentrant procedure 489
REFER expression 489
REFER object 96,489
changing 97
REFER option 96-97
and based variable in data-directed
input/output 140
object must be unambiguous 261
size of based area 100
structure in CHECK list, undexr
optimizing compiler 367
reference 489
ambiguous 82-83
function 58
generic 110
procedure 58,68-69
region 179
region number 179
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REGIONAL data set 167,179-188
avoiding conversion of keys 250
record formats 180
REGIONAL(1) data set 180-183
REGIONAL(2) data set 180,183-185
REGIONAL(3) data set 180,185-187
TRKOFL, restricted use with

REGIONAL (3) 172
Vs-format records 164

regional file

sequential, outstanding I/0 events (NCP
option) 171

REGIONAL(1) data set 180-183
capacity record 182

REGIONAL(2) data set 183-185
capacity record 184
needing hidden buffers 257

REGIONAL(3) data set 185-187
capacity record 186
needing hidden buffers 257

register allocation, optimization of 244

relationship of arguments and rarameters

113-120

RELEASE statement 59,72,444
in immediate mode 221

releasing storage allocated to a fetched

procedure 59,72,444

remapping
of structure with REFER option 97

remote format item 306,489

REORDER option 244
BEGIN statement 417
PROCEDURE statement 439

REPEAT built-in function 352-353,201

repetition factor 489
and iteration factor 41
bit-string constant 30
character-string constant 29
character-string picture
specification 30
in string initialization 400
numeric-character picture

specification 27
repetitive DO specification within I/0
statement 489,136-137
maximum permissible depth of
nesting 137
more efficient than do-loop 256-257
parentheses required 267

REPLY option 424

REREAD option 152,168
in ENVIRONMENT on CLOSE statement

125,419

RESCAN option 223,449

rescanning of preprocessor text 223-224

reserved word
IKN in external name 260
preceded and followed by blanks 259

resident library
use of subroutines from 256
resolution of identical identifiers
in attribute processing 83

result
array and array operation 51
array and element operation 51
array and structure operation 52
array expression 51-52
bit-string concatenation 47

result (continued)
bit-string operation U45-46
character string concatenation 47
comparison operation 47
structure and element operation 53
structure and structure operantion 53
structure expression 52-54

return code
in interlanguage communciation 281-282
programmer-defined 113

RETURN statement U444-U445,62,106,108,109
necessity for parentheses 259
preprocessor statement 454

returned value of a function 489
default attributes for 84

RETURNS attribute 107,110,409-410
XPROCEDURE statement U454
agreement with RETURNS option 107
not with COBOL option 273

RETURNS option 107,110
agreement with RETURNS attribute 107
ENTRY statement 427
implied in DEFAULT statement 87
not allowed with COBOL option 273
PROCEDURE statement 439

REVERT statement 63,206,445
limiting scope of on-unit 204
provides contextual declaration of

name 78

REWRITE statement 56,155,445-446

efficiency when updating indexed data
set 250-251

file attributes at implied opening 127
freeing locked record 158
raising KEY condition 185
without from option 268-269

RKP subparameter
relationship to KEYLOC option 172
restrictions when DELETE statement to
be used 177
ROUND built-in function 353
rounding of data
E format item output 309
F format item output 310
row major order 34
rules for mapping pair of structure items
457-458
rules for order of pairing of structure
items 457
run time, techniques for improving 248-259

S (sign) picture character 198,301
S character in PUT ALL statement 220
scalar expression (see element expression)

scalar item 489

scalar variable 33,489
SCALARVARYING option 172
conflict with CTLASA or CTL360
options 172
input 172
not permitted with ASCII option 173
output 172
SET option 156
scale of arithmetic data item 24,489
default attribute 84
exponent 24
scale factor 24,489
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scaling factor
in F format item 144
F picture character 304
scanning of data for list-directed input
138
scope
of a name with the EXTERNAL attribute
80-82
of a name with the INTERNAL attribute
80-82
of an explicit declaration 78
of condition prefix 203,258,489
of contextual declaration 78-79
of declaration 77,489
of DEFAULT statement 86
of name 489
of nam2 in externmal structure 82
ON statement 204
preprocessor variable 225
scope .attributes 396-397
secondary entry-point 69,489
segment overlaying and static storage 259
self-defining data 489
semi-colon
in list-directed input data 138
48-character set version not recognized
on input 268

separator (see delimiter)

sequential access of a REGIONAL(1) data set
access 182-183
update 182-183

sequential access of a REGIONAL(2) data set
access 185
update 185
sequential access of a REGIONAL(3) data set
access 186
update 186
sequential access of an INDEXED data set
access 178
deletion 178
update 178
SEQUENTIAL attribute 124,391-392
comparison with CONSECUTIVE option 174
other attributes implied at merging 127
sequential creation of REGIONAL data set
REGIONAL(1) 182
REGIONAL(2) 184
REGIONAL(3) 186
sequential file
effects of BUFFERED and UNBUFFERED
attributes 257
SET option 156
ALLOCATE statement 413
LOCATE statement U435
provides contextual declaration of
name 78
READ statement 442-444
sharing files between tasks 125,237
sharing storage with a FORTRAN routine
274-275
shortening
external file name 128
of external name 20
sign
in arithmetic data for list-directed
input 138

sign picture characters 198,301-302,489
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SIGN built-in function 353
SIGNAL statement 63,206,4U46-447
ENDPAGE condition 147
provides contextual declaration of
name 78
significance error
not detected by UNDERFLOW condition 377
significant allocations in an area 100,489
significant-digits field
in E format item 144
simple defining 386,388
simple parameter 117,490
lengths, bounds or size
specification 117
simple statement 21
SIN built-in function 353
SIND built-in function 353
SINH built-in function 353
size of area 100
default value 84
default value in VALUE option of DEFAULT
statement 85
in controlled parameter 117-118
in interlanguage parameter 274
in simple parameter 117
inherited by controlled area
variable 91
value for based or controlled area
412-413
SIZE condition 54,207,307
action under checkout compiler when
disabled 357
and redundant digit in fixed decimal
variable 264
disablement for production runs
E format item output 309
F format item output 310
multiple interrupt on Model 91 or 195
Processor 365
reducing efficiency of picture data
operations 253
relationship to FIXEDOVERFILOW
condition 374
results undefined when SI2E
disabled 262
SKIP format item 134, 145,147,305,311~-312
SKIP option 134,147
default value 134
effect when printing at terminal 134
GET statement 433
PUT statement 440-442
with first PUT statement after opening
file 442
slash (/) picture character 197
with string of zero suppression
characters 197
SNAP information in PUT ALL output 219
SNAP, option
oh statement 203,436-437
PUT statement 65,219,441
sort/merge facility in a PL/I
program 17,113
source key 490
conversion from character string 267
for regional data set, avoiding
conversion 250
INDEXED data set 175-178
INDEXED DIRECT access 179

250,256
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source key (continued)

INDEXED SEQUENTIAL access
REGIONAL(1) data set 180
REGIONAL data set 180
REGIONAL(1) DIRECT access 183
REGIONAL(1) SEQUENTIAL access
REGIONAL(2) data set 183-184
REGIONAL(2) DIRECT access 185
REGIONAL(2) SEQUENTIAL access 185
REGIONAL(3) data set 185

source listing 222
formatting 231-232

source program 490

source variable 490

spacing format item 305,306

spanned records .
movement out of buffer in locate mode

178-179

182-183

I/0 257
special characters 18,20
speed

of compilation, improving 247
of execution, improving 248-259
of I/0 operations, improving 170
spilling of compiler onto external
storage 247
SQRT built-in function 353
stacking
automatic variables in a recuzrsive
procedure 89
of generations of controlled
variable 91
standard default attributes 79,83-84,490
in attribute processing 83
restored by DEFAULT statement 86
standard file 490
assumed attributes 130
implied in GET or PUT statement 130
SYSIN 134
SYSPRINT 134
standard format records, efficiency of 251
standard syntax notation 285-286
standard system action 63,202,490
CHECK condition 207
statement 490
compound 21
control 59-62
data movement and computational 57-58
descriptive 55-56
diagnostic 64-65
exception control 62-63
input/output 56-57
preprocessor 63-64
program organization 58-59
simple 21
statement body 490
statement identifier 490
statement label constant
(see label constant)
statement label variable
(see label variable)
statement prefix 21-22,488
statements and options
for CONSECUTIVE data sets (record) 174
for CONSECUTIVE data sets (stream)
133-135
for INDEXED data sets 176-177
for REGIONAL data sets 181-182
teleprocessing 188-190

STATIC attribute 382-383
not applicable to parameter 261
static picture character 301
static storage 88
shared with FORTRAN routine 274-275
static storage allocation 490
static variable 490
in overlay segment 259
in task synchronization 236
INITIAL CALL invalid 40
initialization 40
STATUS built-in function 237,353
STATUS pseudovariable 237,354
status value
of task associated with event
variable 234
STOP statement 62,108,447
storage
amount allocated for based variable 261
area variable 100
automatic 89
based 92-104
connected, for a parameter 117
controlled 89-92
efficient use of 254-256
for argument passed to main
procedure 120
for dummy argument 106
free storage and the area condition 103
freeing based storage in an area 102
never associated with a parameter 105
static 88
storage addresses
as PL/I data 23
of aligned data 39
storage allocation 88
by LOCATE statement 95
dynamic 73-74
for the compiler 247
in prologue 75
released in epilogue 76
static 73-74
storage class attributes 73,382-383
default for area variable 101
default for string data 84
default for structure 84
of parameters 117
storage control built-in functions 334
storage control condition 366
storage control statements 59
storage requirements
ALIGNED attribute 459,460
effect of UNALIGNED attribute 40
UNALIGNED attribute 462
stream
(see data stream)
STREAM attribute 124,409
stream input
avoiding pseudovariable with aggregate
argument 249
GET statement 133
stream input/output 121,132-153
built-in functions 334
efficient data-list specification 250
data conversion 43
editing operations 194
options 133-135
statements 133,56-57
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stream input/output (continued)
under Time Sharing Option (TSO)
stream output
PUT statements 133
stream-oriented transmission 121,132-153
(see also stream input/output)
string 490
(see bit-string; character string)
string attributes 383-384
STRING built-in function 354,201
use in comparing aggregates in IF
statement 258-2
string built-in functions
string data 29-30
(see also bit-string data;
character-string data)
arrays of, comparison in IF
statement: 51
bit 30
character 29-30
default attributes 84
efficient specification of length 250
fixed length more efficient than
varying 250

121

333,192-193

string length 29-30

asterisk, in aggregate argument 117
in REFER option 96-97
string operator 19,481
STRING option 134
COLUMN format item not allowed 194,306

ERROR condition raised 194
GET statement 432,194-195
PUT statement 440-441,194-195
string overlay defining 386,389-390
input/output of structures 250
using parameter as base 117
STRING pseudovariable 354
not allowed as do-loop control variakle
354,425
not allowed in INTO option 442
not allowed in stream input data
lists 135
use in comparing aggregates in IF
statement 258-2
string variable 490
(see bit-string variable;
character-string variable)
STRINGRANGE condition 207,375
action under checkout compiler when
disabled 207,357
disablement for production runs
SUBSTR built-in function 354
STRINGSIZE condition 54,375
DEFINED attribute 387
raised in string element assignment 415

250,256

structure 93,490

argument for COBOL or FORTRAN
routine 251

argument using asterisk for string
length 117

array of structures 37,480

array of structures, cross-section
invalid 262

as parameter 119

assignment and initialization

avoidance of conversions on
assignment 248

258
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structure (continued)}

based, with REFER option 96-97
based, with REFER option, in
input/output 140
containing bit strings 249
containing pointer variables
containing unaligned bit strings, in
record I/0 154
controlled 92
cross-section of array of structures
invalid 262
default attributes 84
efficiency in record-oriented
transmission 257
efficient alignment 255-256
efficient use of 248-249
format list for, in edit-directed I/0
267-268
in list processing 97-99
in record-oriented transmission
INITIAL attribute 41
input/output, efficiency of overlay
defining 250
major structure 35-37
major structure name 36-37
maximum permissible number of levels
member 35-37,490
minor structure 35-37
minor structure name
parameter, argument type
of arrays 490
reference across external structures
structure element 35-37
with unaligned bit string in record
I/0 154
structure assignment U415-416
with BY NAME option 53-54
structure element 36-37
structure expression #2,52-54,490
infix operation 53-54
prefix operation 52
result 52-54
structure mapping 457-460
COBOL structure mapping
structure parameter
argument type 119
structuring 490
SUB control character in ASCII and
EBCDIC 122
subcommands, terminal 221
subfield (of a picture specification)
297,490
subroutine 105,107-108,490
built-in 112-113
difference from function
invocation 105
library, use of 256
subscript 34,490
constant 35
efficient data type for 248,249
expression 35
interleaved subscripts 37
list 490
uninitialized 262
subscript expression
attributes of value 35
subscripted name 34
not allowed in CHECK prefix 207

154

36-37
119

272-273

105

Index

93,96-97

36

82
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subscripted name (continued)

not allowed in data-directed input 135
number of subscripts 34
subscripted qualified name 37
subscripted qualified name 37
SUBSCRIPTRANGE condition 207,375-376
action under checkout compiler when
disabled 207,357
DEFINED attribute 387
detecting uninitialized subscripts 262
substitute character in ASCII and
EBCDIC 122
SUBSTR built-in function 354,200-201
in preprocessor statement 227-228
SUBSTR pseudovariable 354,200-201
use in assignment to varying-length
string 266
subtask 232,490
SUM built-in function 354
summary of record input/output 190-192
switches
efficient data type for 248
efficient use of bit strings 249
synchronization of tasks 233,236
synchronous 490
synchronous operation 58,232
syntax checking
by preprocessor 222
SYSIN standard file 130-131
common error 267
restrictions under the checkout
compiler 131
SYSPRINT standard file 130-131, 147
common error 267
default for COPY option 127
restriction in multitasking 234
restrictions under the checkout
compiler 131
system action conditions 366
(see also standard system action)
SYSTEM option
DECLARE statement 86,419
ON statement 203,436

T character in PUT ALL statement 220
T picture character 198,302-303
tab positions 131
in data-directed PRINT file 141
in list-directed PRINT file 132,138
TAN built-in function 355
TAND built~-in function 355
TANH built-in function 355
target attributes 50
in conversion of data 50
in evaluation of expressions 50
intermediate 50
target variable 491
task U491
abnormal termination 233,238
EXCLUSIVE attribute for file 125
locked records 125
majoxr task 232
normal termination 233,238
priority 235
sharing files between tasks 125,237
subtask 232
synchronization 236-238

TASK attribute 410-411
task data 32
task name 232,491
TASK option 234,419
CALL statement 234
OPTION option 439
PROCEDURE statement 234
provides contextuwal declaration of
name 78
task synchronization 236-238
permanent wait 237
waiting for input/output event 237
task variable 32,491
need for assigning priority 235
output in PUT variable 219
storage requirement 459
techniques for efficient programming
247-259
teleprocessing 187-190
data set 168
ENVIRONMENT attribute 187-188
permitted attributes for teleprocessing
file 168
terminal
communication from 121,221
GO TO executed at the terminal 433
HALT executed at the terminal 433
receiving control at 221
subcommands 221
termination 233
abnormal 62,72
abnormal termination of a task 233,238
begin block 70-72
block 59,491
group °59
iterative do-group 59
non-iterative do-group 59
normal 62,72
normal termination of a task 233,238
procedure block 71-72
program 62,72
task 62,70,491
text 223-224
preprocessed 222
THEN clause 434,60
threaded 1list 97
time
provided by TIME built-in function 355
reduction of compilation time 247
reduction of execution time 248-259
TIME built-in function 355
TIME option of OPTIMIZE compiler
option 248
effect on generation of in-line code
252-254
Time Sharing Option (TSO)
and input/output of a PL/I rrogram 16
and the checkout and optimizing
compilers 16
stream input/output 121
TITLE option 437
and ddname 128-130
compared with file variable 130
TO option
DO statement U426-427
%DO statement U452
TOTAL option 170
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TP(M) option 168,187
TP(R) option 168,187
rracing facilities 212-216
track overflow 171-172
transcription, common errors 259
TRANSIENT attribute 391-392,124,188
transient file
record length 164
transient library
use of subroutines from 256
TRANSLATE built-in function 355,201
transmission
of data list elements, stream I/0 137
of record by LOCATE statement 95
of structure with REFER option 97
TRANSMIT condition 376
EVENT inputs/output 157-158
in multiple interrupt 365
teleprocessing 188
time of interrupt 257
TRANSMIT condition on-unit
ONFILE built-in function 350
TRKOFL option 171-172
RECFM subparameter 172
TRUNC built-in function 355
truncation 491
file name 128
in A format item output 306
in B format item output 307
in edit-directed output stream 305
of string on assignment 415,193
of bit string on assignment 30
of character string on assignment 30
on assignment to decimal floating-point
variakle 26
source key for INDEXED data set 175
TSO
(see Time Sharing Option)
type conversion 317,43-44

UNALIGNED attribute 378,381,39-40
alignment of different data types 458
effect on storage requirements and

execution time 40
efficient use of storage 254-256
in attribute processing 83

unaligned bit string
in record-oriented transmission 154

unaligned entry name as argument 119

UNBUFFERED attribute 124,384
advantages and disadvantages 257
other attributes implied at merging 127

unconditional branch 60

undefined-length record
record input/output 164
stream inputs/output 149

UNDEFINEDFILE condition 127,376
common causes 267
EVENT input/output 157-158

raised for invalid block size 150,165
raised for invalid recoxd length
149,165
raised in attribute merging 127
raised when record format unspecified
150,166
when file declared with TOTAL
option 170
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VARIABLE attribute

UNDEFINEDFILE condition on-unit

ONFILE built-in function 350
UNDERFLOW condition 54,377

multiple interrupt on Model 91 oxr 195

Processor 365

uninitialized variable

checking for 31
UNLOCK statement 57,447

file attributes at implied opening 127
unmatched delimiters 259
UNSPEC built-in function 355-356,201
UNSPEC pseudovariable 356

conversion of source to bit-string 266
UPDATE attribute 124,401-402

other attributes implied at merging 127
UPDATE file

CONSECUTIVE data set 174

sequential access of an INDEXED data

set 178

updating an indexed data set

efficiency of I/0 operatioms
upper bound 491
use of blanks 20
use of expressions

250-251

42-43

V picture character 27,197,297
no decimal point insertion 260
V-format record 148,163-164
needing hidden buffers 257
with BLKSIZE option 150,166
VALUE option #421,85-86
value returned by function reference
(see also RETURNS attribute; RETURNS
option)
attributes 110
data types allowed 108
preprocessor function 226-227
values established in a prologue 75

variable 23,491
area 33
array 33

binary fixed-point 25
binary floating-point
bit-string 30
character-string 29
complex arithmetic data 27
control 61

decimal fixed-point 24-25
decimal floating-point 26
element 33

26-27

entry 32
event 32
file 31,123
isub 38
label 31
locator 32
offset 32

pointer 32
scalar 33
structure 33

task 32
type permitted in record input/output
statements 154

uninitialized, checking for 31
106, 114,411
applied to array of file names 123
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variable-length record
recoxd input/output 163-164
stream input/output 148-149
VARYING attribute 383-384
varying-length string
as an argument or parameter 119
bit-string 30
character-string 29
passing to COBOL routine 278
record-oriented transmission 154,172
SCALARVARYING option required on
transmission 154,172
VvB-format recoxrd 149,150,163,164,165
vBs-format record 163,164,166
VERIFY built-in function 356,201
virtual point (V) picture character 491
volume 121
vs-format record 163-164,166

WAIT statement 237,447-448
effect of NCP option 158
handled by library subroutines 256
provides contextual declaration of

name 78

WHILE option 426-427
common error 265
necessity for parentheses 259
referring to control variable 258
with control variable 61

width field
in data format item 144
optional in edit-directed B-format
output 144

word 39

WRITE statement 56, 155,448-449
executed after LOCATE statement 95
file attributes at implied opening 127
implemented by in-line code 167
KEYFROM option 157
last before closing file 182

X format item 312, 134,145
ERROR condition raised at end of
file 370
input 312
output 312
X picture character 30,199,295

Y picture character 298

Z picture character 298,196
zero
in edit-directed F-format output
144,310
in edit-directed output stream 305
in IGNORE option 156
inserted in bit-string comparison 46
inserted in bit-string on assignment
30,262
insexrted in bit-string operation #5
inserted in comparison operation 46
inserted in string element
assignment 415
inserted in TRANSILATE replacement
string 355
inserted on assignment to fixed-point
variable 24
inserted in arithemetic variable 258
leading, replacement in numeric
character data 196
suppressed in data-directed output
133, 141
suppressed in E format item output 309
suppressed in list-directed output 132
suppressed in numeric-character picture
297-298
zero suppression picture characters
297-298, 491
use with period, comma, or slash
picture character 197
ZERODIVIDE condition 54,377
multiple interrupt on Model 91 or 195
Processor 365

1403 Printer control codes 168
2540 Card Read Punch control codes 168
48-character set 18,288

semi-colon combination not recognized

on input 268

60-character set 18,287

9 picture character 27,30,197
character string picture 199,295
numeric character picture 196,297
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