






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































EXCLUSIVE, BACKWARDS, and PRINT 
options specify attributes that 
augment the attributes specified in 
the file declaration; for rules 
governing which of these attributes 
can be applied together, see chapter 
11., "Input and "Output", and the 
corresponding attributes in section I, 
"Attributes" • 

2. 'rhe options in an "option-group" and 
the FILE option for a file may appear 
in any order. 

3. The "file-expression" represents the 
na.me of the file that is to be 
associated with a data set. Several 
files can be opened by one OPEN 
st.atement. 

General rules: 

1. The opening of an already open file 
does not affect the file if the second 
opening takes place in the same task 
or an attached task. In such cases, 
any expressions in the "options-group" 
are evaluated, but they are not used. 

2. If the TITLE option is specified, the 
"element-expression" is converted to a 
character string, if necessary, the 
first eight characters of which 
identify the data set (the ddname) to 
be associated with the file. If this 
�o�~�~�i�o�n� does not appear, the first 
eight characters of the file name 
(padded or truncated) are taken to be 
the ddname. Note that this is not the 
same truncation as that for external 
names. If the file name is a 
pa.rameter, the identifier of the 
original argument passed to the 
pa.rameter, rather than the identifier 
of the parameter itself, is used as 
the identification. 

3. The �L�I�N�~�S�I�Z�E� option can be specified 
only for a STREAM OUT pur file. The 
expression is evaluated, converted to 
an integer, and used as the length of 
a line during subsequent operations on 
the file. New lines may be started by 
use of the printing and control format 
items or by options in a GET or PUT 
st.atement. If an attempt is made to 
position a file past the end of a line 
before explicit action to start anew 
line is taken, a new line is 
automatically started, and the file is 
positioned to the start of this new 
line. The following implementation­
defined values apply: 

Maximum line size: 

F- or U-format: 
V-format 

32,759 
32,751 
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4. 

5. 

Minimum line size: 

F- or �U�~�f�o�r�m�a�t� 1 
V-format: PRINT files 9 

Non-PRINT FILES 10 

Default line size 120 

The LINESIZE option cannot be 
specified for an INPUT file. The line 
size taken into consideration whenever 
a SKIP option �a�~�p�e�a�r�s� in a GET 
statement is t.he line size, if any, 
that was used to create the data set; 
otherwise, the line size is taken to 
be the current length of the logical 
record (minus control bytes, for V­
format records). 

The PAGESIZE option can be specified 
only fora file having the STREAM and 
PRINT attributes. The element 
expression is evaluated and converted 
to an integer, which represents the 
maximum nUlt1ber of lines to a page. 
During subsequent transrrission to the 
PRINT file, a new page may be started 
by use of the PAGE format item or by 
the PAGE option in the PUT statement. 
If a page becomes filled and more data 
remains to be printed before action to 
start a new page is taken, the ENDPAGE 
condition is raised. The following 
implementation-defined values apply: 

Maximum page si ze 
Minimum page size 
Default page size 

32,767 
1 
60 

When a STREAM file is opened, it is 
conceptually positioned as if it had 
just completed scanning of the zeroth 
record - that is, it is positioned at 
the end of an imaginary record 
immediately preceding the record 
accessed in the first GET or PUT 
statement. Thus if the first GET or 
PUT specifies, �~� means of a statement 
option or format i tern, that n lines 
are to be skipped before the first 
record is accessed, the file is then 
positioned at the start of the nth 
record. A PRINT file is treated in 
the same way a.s a STREAM file, and 
ENDPAGE is raised only once per page 
when the current line number is one 
greater than that specified in the 
PAGESIZE option, or that applied by 
default. 

PROCEDURE 

The PROCEDURE statement has the following 
functions: 



• It heads a procedure. 

• It defines the primary entry point to 
the procedure. 

• It specifies the parameters, if any, for 
the primary entry point. 

• It may specif~ certain special 
characteristics that a procedure can 
have. 

• It may specify the attributes of the 
value that is returned by the procedure 
if it is invoked as a function at its 
primary entry point. 

General format: 

entry-constant: [entry-constant:] ••• 
PROCEDURE[(parameter[,parameter] ••• )] 
[OPTIONS (option-list)] 
[RECURSIVE] [RETURNSCdata attributes)] 
[ORDERIREORDERl 
[REDUCIBLEIIRREDUCIBLE]; 

Syntax ru.les: 

1. The "data attributes" given in the 
RETURNS option represent the 
attributes of the value returned by 
the procedure when it is invoked as a 
function at its primary entry point. 
Only arithmetic, string, ALIGNED, 
UNALIGNED, POINTER, OFFSET, AREA, 
FILE, EVENT, LABEL" and TASK 
attributes are allowed. Str ings can 
be given the VARYING attribute. The 
OFFSET attribute may include an area 
name~; under the optimizing compiler, 
this must be a non-defined" 
unsubscripted, unqualified, area name. 
The LABEL attribute may include a list 
of label constants. An area size or 
string length must be specified by a 
d~cimal integer constant. 

2. OPTIONS, RECURSIVE, RETURNS, ORDER, 
REORDER, REDUCIBLE and IRREDUCIBLE, 
can appear in any order and are 
separated by blanks. 

3. The options ORDER, REORDER, REDUCIBLE 
and IRREDUCIBLE are for optimization. 
If t:hey are included in a program 
processed by the checkout compiler, 
they are checked for syntax errors~nd 
ignored; their presence in such a 
program is not an error. 

4. The "options-list" of the OPTIONS 
option specifies one or more 
additional implementation-defined 
options. These are: 

{MAIN I COBOL I FORTRAN} 

[NOMAP[(argument-list)]] 

[NOMAPIN[(argument-list)]] 
[NOMAPOUT [ (argument-list)] ] 

[REENTRANT] 

[TASK] 

The options are separated by blanks or 
commas, and can appear in any order. 

The "argument-list" is a list of the 
names of the parameters to which the 
option applies. Not more than sixty­
four parameters can be specified in an 
argument list; they can appear in any 
order and are separated by commas or 
blanks. If there is no argument list, 
the option is assumed to apply to all 
the parameters associated with the 
entry name. 

NOMAP, NOMAPIN, and NOMAPOUT can all 
appear in the same OPTIONS-attribute 
specification. Thisspecification 
should not include the same parameter 
in more than one specified or assumed 
argument list. 

The use of COBOL, FORTRAN, NOMAP, 
NO MAP IN, and NOMAPOUT is described in 
chapter 19, "Interlanguage 
Communication Facilities". 

a. The TASK option need not be 
specified for procedures to be 
processed by the checkout or 
optimizing compilers. HC1tlever, it 
may be required if these 
procedures are processed by other 
PL/I compilers. 

b. The REENTRANT option applies to 
code produced by a PL/I compiler; 
if this option is specified with 
either the COBOL or FORTRAN 
options, this has no effect on the 
code in the COBOL or FORTRAN 
program. A program that calls 
COBOL or FORTRAN routines is not 
reenter abl e. 

c. The TASK option must not be 
specified with either the COBOL or 
the FORTRAN options. 

General rules: 

1. When the procedure is invoked, a 
relationship is establiShed between 
the arguments passed to the procedure 
and the parameters t~at represent 
those arguments in the invoked 
procedure. This topic is discussed in 
chapter 9, "subroutines and 
Functions" • 
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2. OPTIONS may be specified only for an 
external procedure, and at least one 
external procedure must have the 
OP'I'IONS (MAIN) designation; if more 
than one is so designated, the 
operating system will invoke the one 
that appears first, physically. 

3. RECURSIVE must be specified if the 
procedure might be invoked 
recursively; that is, if it might be 
reactivated while it is still active. 
If specified, it applies to all of the 
entry points (primary and secondary) 
that the procedure might have. It 
applies only to the procedure for 
which it is declared. 

4. The "data attributes" in the RETURNS 
option specify the attributes of the 
value returned ~ the procedure when 
it is invoked as a function at its 
primary entry point. The value 
specified in the RETURN statement of 
the invoked procedure is converted to 
conform with these attributes before 
it is returned to the invokinq 
pr·ocedure. -

If the RETURNS option is not 
specified, default attributes are 
supplied. In such a case, the name of 
the entry point (the entry constant by 
which the procedure has been invoked) 
is used to determine the default base, 
precision" and scale. (Since the 
entry point can have sever al en try 
constants., the default base, 
precision, and scale can differ 
according to the entry constant.) 

5. ORDER and REORDER are optimization 
options. ORDER and REORDER specify 
the extent to which the block is to be 
optimized. In general, ORDER permits 
optimization to the degree such that 
the latest values of all variables set 
in a block are guaranteed available in 
a computational on-unit entered during 
execution of the block. REORDER 
permits a greater degree of 
optimization; with REORDER the values 
of variables set in the block are not 
guaranteed to be the most recently 
assigned values in an on-unit entered 
during execution of the block. If 
neither option is specified, ORDER is 
assumed but REORDER is inherited by 
all contained blocks unless they 
explicitly specify ORDER. 

6. IRREDUCIBLE and REDUCIBLE are 
optimization options that can only be 
specified for function procedures. 
REDUCIBLE specifies that if the entry 
name appears with an argument list 
that is identical to an argument list 
used in an earlier invocation, the 
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7. 

function will not necessarily be 
reinvoked and the result of the 
earlier evaluation may be used. 
IRREDUCIBLE specifies that this type 
of optimization is not permitted. 
Optimization within a function 
procedure is not affected by either 
attribute. If neither option is 
specified, IRREDUCIBLE is assumed. 

If a PROCEDURE statement has more than 
one entry constant, the first constant 
can be considered as the only label of 
the statement; each subsequent entry 
constant can be considered as a 
separate ENTRY statement having an 
identical parameter list as specified 
in the PROCEDURE statement. For 
example, the statement: 

A: I: PROCEDURE (X); 

is effectively the same as: 

A: PROCEDURE (X); 

I: ENl'RY (X): 

Since the attributes of the value are 
not explicitly stated, the characters 
of the value returned by the procedure 
will depend on whether the procedure 
has been invoked as A or I. 

8. The meaning of the options in the 
OPTIONS option is: 

COBOL: The PL/I procedure is to be 
invoked at its main entry point by 
only a COBOL subprogram. 

FORTRAN: The PL/I proced~re is to be 
invoked at its main entry point by 
only a FORTRAN subroutine or function. 

MAIN: The PL/I procedure is the 
initial procedure of a PL/I program, 
and is invoked by the operating-system 
control program as the first step in 
the execution of that program. 

NOMAP, NOMAPIN, NOMAPOUT: These 
options prevent the automatic 
manipulation of data aggregates at the 
interface between either COBOL or 
FORTRAN and PL/I. 

Each option argument-list can speci fy 
the parameters to Which the option 
applies. If there is no argument list 
for an option, that option is assumed 
to apply to all the parameters 
associated with the invocation of the 
entry name. 

REENTRANT: The code produced by the 
compiler is reenterable. 



TASK: The PL/I mul ti tas ki ng 
facilities are to be used. 

The PUT s·tatement is a STREAM transmission 
statement that can be used in either of the 
following ways: 

1. It c.:in cause the value~ in one or more 
internal storage locations to be 
transmitted to a data set on an 
external medium. 

2. It can cause the values in one or more 
internal storage locations to be 
assigned to an internal receiving 
field (represen.ted by a character­
string variable). 

3. Under the checkout compiler, it can 
cause program checkout information to 
be written onto the SYSPRINr file. 

General format: 

PUT [FILE (file-expression)] I 
[STRING (character-string-varia.ble)] 
[data-specification] I 
[SNAP] I 
[FLOW [ (n) ] ] I 
[ALL[(character-string-expression)]] 

[

PAGE [LINE(element-expresSiOn)]] 
SKIP [(element-expression)] 
LINE (element-expression) 

Syntax rules: 

1. If neither the FILE nor STRING option 
appears, the specification FILE 
(SYSPRINT) is assumed. If such a PUT 
statement lies within the scope of a 
declaration of the identifier 
SYSPRINT, SYSPRINT must have been 
declared as FILE STREAM OUTPUT. If 
the PUT statement Qoes not lie within 
the scope of a declaration of 
SYSPRINT, SYSPRINT is the standard 
system output file. 

2. The :FILE option specifies transmission 
to a data set on an external medium. 
The file expression in this option is 
the name of the fil e that has been 
associated (by implicit or explicit 
opening) with the data set that is to 
receive the values. This file must 
have the OUTPUT and STREAM attributes. 

3. Under the checkout compiler, the SNAP 
option causes a list of all currently 
active blocks and on-units to be 
printed on SYSPRINT. Under the 
optimizing compiler, the option's 
syntax is checked, then it is ignored. 

4. Under the checkout compiler, the FLOW 
option causes a comment on each of the 
last n transfers of control to be put 
into the SYSPRINT stream. The rules 
determining the nature of each flow 
comment are the same as for the FLOW 
statement, described earlier in this 
section. If n is not specified, the 
value specified in the appropriate 
compiler option is used; if no value 
is specified there, a default of 25 is 
taken. Under the optimizing ccmpiler, 
the syntax of the option is checked, 
then it is ignored. 

5. Under the checkout compiler, the ALL 
option causes all information provided 
by the SNAP and FLOW options to be put 
into the SYSPRINT stream, together 
with certain other debugging 
information. A description of this 
information is given in chapter 15, 
"Execution-time Facilities of the 
Checkout Compiler". Under the 
optimizing cdmpiler, the syntax of the 
option is checked, then it is ignored. 
The value of the character-string­
expression must be one or more of the 
option characters D,S,F,C,T,n 
concatenated to form a string without 
blanks or punctuation marks, n being 
one through four digits. 

6. The STRING option specifies 
transmission from internal storage 
locations (represented by variables or 
expressions in the "data­
specification") to a character string 
(represented by the "character-string­
variable"). It cannot be used with a 
SNAP, FLOW, or ALL option. The 
"character-string-variable" can be any 
string pseudovariable other than 
STRING. 

7. The "data specification" option is as 
described in chapter 11, "Stream­
Oriented Transmission". 

8. The PAGE" SKIP, and LINE options 
cannot appear with the STRIl'l; option. 

9. The options may appear in any order; 
at least one must appear. 

General rules: 

1. If the FILE option is specified, and 
the "file-expression" refers to an 
unopened file, the file is opened 
implicitly as an OUTPUT file. 

2. If the STRING option is specified, the 
PUT operation begins assigning values 
to the beginning of the string (that 
i·s, at the left-most character 
position), after appropriate 
conversions have been performed. 
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Blanks and delimiters are inserted as 
usual. If the string is not long 
enough to accomodate the data, the 
ERROR condition is raised. 

3. The PAGE and LINE options can be 
specified for PRINT files only. All 
of the options take effect before 
transmission of any values defined by 
the data specification, if given. of 
the three, only PAGE and LINE may 
appear in the same PUT statement., in 
which case, the PAGE option is applied 
f:l rst. 

4. The PAGE option causes a new current 
page to be defined within the data 
set. If a data specification is 
present, the transmission of values 
occurs after the definition of the new 
page. The page remains current until 
the execution of a PUT statement with 
the PAGE option, until a PAGE format 
item is encountered, or until the 
ENDPAGE condition is raised, resulting 
in the definition of a new page. A 
new current page implies line one. 

When print ing at a terminal in 
conversational mode, the PAGE option 
causes three lines to be skipped. 

5. The SKIP option causes a new current 
line to be defined for the data set. 
The expression, if present, is 
converted to an integer w, which for 
non-PRINT files must be greater than 
zero. The data set is positioned at 
the start of the wth line after the 
current line. If-the expression is 
omitted, SKIP(l) is assumed. 

For PRINT files ~ may be less than or 
equal to zero; in this case, the 
effect is that of a carriage return 
with the same current line. If less 
than w lines remain on the current 
page when a SKIP(w) is issued, ENDPAGE 
is raised. 

~len a SKIP option is specified on the 
first PUT statement of a file, the 
da ta set is posi tioned at the start of 
the ~h line on the first page. If ~ 
is zero or one, it is positioned at 
the start of the first line. 

When printing at a terminal in 
conversational mode, no more than 
three lines may be skipped; SKIP(w) 
with w greater than 3 is equivalent to 
SKIP (3) • 

6. The LI NE option ca uses a new current 
line to be defined for the data set. 
The expression is converted to an 
integer~. The LINE option specifies 
that blank lines are to be inserted so 
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that the next line will be the wth 
line of the current page.. If at least 
w lines have already been written on 
the current page or if ~ exceeds the 
limits set by the PAGESIZE option of 
the OPEN statement, the ENDPAGE 
condition is raised. If ~ is less 
than or equal to zero, it is assumed 
to be 1. If ~ specifies the current 
line, ENDPAGE is raised except when 
the file is positioned on column 1; in 
this case" the effect is as for a 
SKIP(O) option. 

If the LINE option is specified in the 
same statement as a PAGE option, the 
PAGE option is executed first. 

When printing at a terminal in 
conversational mode, the LINE option 
causes three lines to be skipped. 

7. For the effects of statement options 
when specified in the first PUT 
statement following the opening of the 
file, see "OPEN statement" in this 
section. 

The READ statement causes a record to be 
transmitted from a RECORD INPUT or RECORD 
UPDATE file to a variable or buffer. 

General format: 

READ option-list; 

The format of the option list is shown 
in figure J. 5. 

General rules: 

1. The options may appear in any order. 

2. The FILE option specifies the file 
from which the record is to be read. 
This option must appear. If the file 
specified is not open in the current 
task, it is opened. 

3. The INTO (variable) option specifies 
the variable into which the record is 
to be read. If the variable is an 
aggregate, it must be in connected 
storage; certain uses of unaligned 
fixed-length bit strings are 
disallowed (for details, see "Data 
Transmitted" in chapter 12, "Record­
Oriented Transmission"). string 
pseudovariables other than STRING may 
be specified. 

4. The KEY and KEYTO options can be 
specified for KEYED files only. 



r---------·---------~----------------~---------------------------------------------------, I r-- --, --, 
I r-- I KEY (expression) [NOLOCK] I 
I I [INTO (variable) ] I I [EVENT (event-vari al::le) ] 
I I IKEYTO(character-string-variable)I 
I I L--- --J 

I I 
I'FILE I 
I (filename) I [SET (pointer-variable) ] 
I I 
I I 
I I 

r-- ---, 
I KEY (expression) 
I 

I 
I 

IKEYTO(character-string-variable) I 
L-- ---J 

I I [IGNORECexpression)] [EVENTCevent-variable)] 
I L-- --J L--------------------_________________________________ ---_______________________________ J 

Figure J.S. Format of option list for READ statement 

5. The KEY option must appear if the file 
has the DIRECT attribute. The 
"element-expression" is converted to a 
character string that represents a 
key. It is this key that determines 
which record will be read. 

The KEY option may also appear for a 
file having INDEXED (or key-sequenced 
VSAM) organization and the SEQUENTIAL 
and KEYED attributes. In such cases, 
the file is positioned to the record 
having the specified key. Thereafter, 
records may be read sequentially from 
that point on by using READ statements 
without the KEY option. 

6. The KEYTO option can be given only if 
the file has the SEQUENTIAL and KEYED 
attributes. It specifies that the key 
of the record being read is to be 
assigned to the "character-string 
variable" according to the rules for 
character-string assignment. The 
KEYTO option can specify any string 
pseudo variable other than STRING. It 
cannot specify a variable declared 
with a numeric picture specification. 
The maximum permissible length for the 
character string is 256. 

Assi~Jnment to the KEYTO variable 
always follows assignment to the INTO 
variable. If an incorrect key 
specification is detected, the KEY 
condition is raised. For this 
implementation, the value assigned is 
as follows: 

a. For REGIONAL(1), the eight 
character region number, padded or 
truncated on the left to the 
declared length of the character­
string variable. If the 
character-string variable is of 
varying length, any leading zeros 
in the region number are truncated 
and the string length is set to 
the number of significant digits. 

An all-zero region number is 
truncated to a single zero. 

b. For REGIONAL(2) and REGIONAL(3), 
the recorded key without the 
region number, padded or truncated 
on the right to the declared 
length of the character-string 
variable. 

c. For INDEXED, the recorded key, 
padded or truncated on the right 
to the declared length of the 
character-string variable. 

The KEY condition will not be raised 
for such padding or truncation. 

7. The EVENT option allows processing to 
continue while a record is being read 
or ignored. This option cannot be 
specified for a SEQUENTIAL BUFFERED 
file. 

When control reaches a READ statement 
containing this option, the "event 
variable" is made active (that is, it 
cannot be associated with another 
event) and is given the completion 
value'O'B, provided that the 
UNDEFINEDFILE condition is not raised 
by an implicit file opening (see 
"Note" below). The event variable 
remains active and reta ins its "0' B 
completion value until control reaches 
a WAIT statement specifying that event 
variable. At this time, either of the 
following can occur: 

a. If the READ statement has been 
executed successfully and none of 
the conditions ENDFILE, TRANSMIT, 
KEY or RECORD has been raised as a 
result of the READ, the event 
variable is set complete (given 
the completion value 'l'B), and 
the event variable is made 
inactive, that is, it can be 
associated with another event. 
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b. If the READ statement has resulted 
in the raising of ENDFILE, 
TRANSMIT, KEY, or RECORD, the 
interrupt for each of these 
conditions does not occur until 
the WAIT is encountered. At such 
a time, the corresponding on-units 
Cif any) are entered in the order 
in which the conditions were 
raised. After a return from the 
final on-unit, or if one of the 
on-units is terminated by a GO TO 
statement, the event variable is 
given the completion value 'liB 
and is made inactive. 

Note: If the READ staterrent causes an 
implicit file opening that results in 
the raising of UNDEFINEDFlLE, the on­
unit associated with this condition is 
entered immediately and the event 
variable remains unchanged; that is, 
the event variable remains inactive 
and retains the same value it had when 
the READ was encountered. If the on­
unit does not correct the condition, 
then, upon normal return from the on­
unit, the ERROR condition is raised; 
if the condition is corrected in the 
on-unit, that is, if the file is 
opened successfully, then. upon normal 
return from the on-unit, the event 
variable is set to 'O'B, it is made 
acti ve, and execution of the READ 
statement continues. 

8. Any READ statement referring to an 
EXCLUSIVE file will cause the record 
to be locked unless the NOLOCK option 
is specified. A locked record cannot 
be read, deleted, or rewritten by any 
other task until it is unlocked. Any 
attempt to read, delete, rewrite, or 
unlock a record locked by another task 
results in a wait. Subsequent 
unlocking can be accomplished by the 
locking task through the execution of 
an UNLOCK, REWRITE, or DELETE 
s·tatement that specifies the same key, 
by a CLOSE statement, or by completion 
of task in which the record was 
locked. 

Note that a record is considered 
locked only for tasks other than the 
task that actually locks it; in other 
words, a locked record can always be 
read by the task that locked it and 
still remain locked as far as other 
tasks are concerned (unless, of 
course, the record has been explicitly 
unlocked by one of the above methods). 

9. The SET option specifies that the 
record is to be read into a buffer and 
that a pointer value is to be assigned 
to the named loca~or variable. The 
pointer value identifies the record in 
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the buffer. 

10. The IGNORE option may be specified for 
SEQUENTIAL INPUT and SEQUENTIAL UPDATE 
files. The expression in the IGNORE 
option is evaluated and converted to 
an integer. If the value, E., is 
greater than zero., !! records are 
ignored; a subsequent READ statement 
for the file will access the (n+l)th 
record. If n is less than 1, the 
option has no effect. A READ 
statement without an INTO, SET, or 
IGNORE option is equivalent to a READ 
with an IGNORE(l). 

11. A file with INDEXED organization that 
is being accessed sequentially may be 
positioned by issuing a READ statement 
with the KEY option. The specified 
key will be used to identify the 
record required. Thereafter, records 
may be read sequentially from that 
point by use of READ statements 
without the KEY option. This applies 
to INPUT and UPDATE files. 

For INDEXED SEQUENTIAL files, two 
positioning statements can be used. 
with the following formats: 

READ FILE (file-expression) INTO 
(variable) KEY (expression); 

READ FILE (file-expre~sion) SET 
(pointer-variable) KEY 
(expre ssi on) ; 

12. The EVENT, IGNORE, KEY and NOLOCK 
options cannot be used with a 
TRANSIENT file. 

RELEASE 

The RELEASE statelnent frees for other 
purposes main storage occupied by 
procedures identified by the specified 
entry constants. Also, whenever a 
procedure named in a REL~SE statement is 
invoked by a CALL statement, a CALL option 
of an INITIAL attribute or a function 
reference, and is found not to be resident 
in main storage, a search is made for the 
procedure on auxiliary storage. If it is 
found, it is copied into main storage 
before any attempt is made to execute it. 

General format: 

RELEASE entry-constant 
[,entry-constantl ••• ; 

General rules: 

1. At execution time, the only effect of 



the RELEASE statement is to free the 
necessary storage. It has no effect 
on the meaning or scope of the entry­
constant. 

2. The entry-constant must be the same as 
the one used in any corresponding CALL 
stat.ements or options, or function 
refE=rences, and FETCH statements. 

RETURN 

The RETURN statement terminates execution 
of the procedure that contains the RETURN 
statement. If the procedure has not been 
invoked as a task, the RETURN statement 
returns control to the invoking procedure. 
The RETURN statement may also return a 
value. 

General format: 

Option 1. 

RETURN; 

Option 2. 

RE'rURN (element-expression); 

General rules: 

1. Only the RETURN statement in Option 1 
can be used to terminate procedures 
not invoked as function procedures; 
control is returned to the point 
logically following the invocation. 

Option 1 represents the only form of 
the RETURN statement that can be used 
to 1:erminate a procedure initiated as 
a task. If the RETURN statement 
terminates the major task, the FINISH 
condition is raised prior to the 
execution of any termination 
processes. If the RETURN statement 
terminates any other task, the 
completion value of the associated 
event variable (if any) is set to 
'l"B, and t.he status value is left 
unchanged. 

2. The RETURN statement in Option 2 is 
used to terminate a procedure invoked 
as a function procedure only. Control 
is returned to the point of 
invocation, and the value returned to 
the function reference is the value of 
the expression specified converted to 
conform to the attributes declared for 
the invoked entry point. These 
attributes may be explicitly specified 
at t~he entry point; they are otherwise 
implied by the initial letter of the 
entry name through which the procedure 

is invoked. 

3. If control reaches an END statement 
corresponding to the end of a 
procedure, this END statement is 
treated as a RETURN statement (of the 
option 1 form) for the procedure. 

REVERT 

The REVERT statement is used to cancel the 
effect of the latest relevant ON 

statement. It can affect only ON 
statements that are internal to the block 
in which the REVERT statement occurs and 
which have been executed in the same 
invocation of that block. Execution of the 
REVERT statement in a given block cancels 
the action specification of any ON 
statement for the named condition that has 
been executed in that block; it then re­
establishes the action specification that 
was in force at the time of activation of 
the block. 

General format: 

REVERT condition; 

Syntax rule: 

The "condition" is any of those 
described in section H, "On-Conditions". 

General rule: 

The execution of a REVERT statement has 
the effect described above only if (1) an 
ON statement, specifying the same condition 
and internal to the same block, was 
executed after the block was activated and 
(2) the execution of no other similar 
REVERT statement has intervened. If either 
of these two conditions is not met, the 
REVERT statement is treated as a null 
statement. 

The REWRITE statement can be used only for 
update files. It replaces an existing 

record in a data set. 

General format: 

REWRITE FILE (file-expression) 
[FROM (variable)] 
[KEY (element-expression)] 
[EVENT (event-variable)]; 

Syntax rules: 
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1. The options may appear in any order. 

2. The "file-expression" represents the 
name of the file containing the record 
to be rewritten. The file must have 
the UPDATE attribute. 

3. The FROM option specifies a variable 
that represents the record that will 
replace the existing record in the 
specified file. If the variable is an 
aggregate, it must be in connected 
storage; certain uses of unaligned 
fixed-length bit strings are 
disallowed (for details, see "Data 
Transmitted" in chapter 12, "Record­
Oriented Transmission"). 

General rules: 

1. If the file referred to by "file­
expression" has not been opened, it is 
opened implicitly with the attributes 
RECORD and UPDATE. 

2. The KEY option must appear if the file 
has the DIRECT attribute; it cannot 
appear otherwise. The element­
expression is converted to a character 
string. This character string is the 
source key that determines which 
record is to be rewritten. 

3. For SEQUENTIAL files with INDEXED 
organization, if the key is an 
embedded key, the user must take care 
that the rewritten key is the same as 
the key in the replaced record. 

4. The FROM option must be specified for 
UPDATE files having either the DIRECT 
attribute or both the SEQUENTIAL and 
UNBUFFERED attributes. A REWRITE 
statement in which the FROM option has 
not been specified has the following 
effect: 

a. If the last record was read by a 
'READ statement with the INTO 
option, REWRITE without FROM has 
no effect on the record in the 
data set. 

b. If the last record was read by a 
READ statement with the SET 
option, the record will be updated 
by whatever assignments were made 
In the buffer identified by the 
pointer variable in the set 
option. When the records are 
blocked, a REWRITE statement 
issued for any record in the block 
causes the complete block to be 
rewritten even if no REWRITE 
statements are issued for other 
records in the block. 

5. The EVENT option allows processing to 
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continue while a record is being 
rewritten. This option must not be 
specified for a SEQUENTIAL BUFFERED 
file. 

When control reaches a REWRITE 
statement containing this option, the 
event variable is made active (that 
is, it cannot be associated with 
another event) and is given the 
completion value 'O'B, provided that 
the UNDEFlNEDFILE condition is not 
raised by an implicit file opening 
(see "Note" below). The event 
variable remains active and retains 
its' O'B completion value until 
control reaches a ~IT statement 
specifying that event variable. At 
this time, either of the following can 
occur: 

a. If the REWRITE statement has been 
executed successfully and none of 
the coIrlitions TRANSMIT, KEY, or 
RECORD has been raised as a result 
of the REWRITE, the event variable 
is set complete (given the 
completion value 'l'B), and the 
event variabl e is made inactive 
(that is, it can be associated 
with another event). 

b. If the REWRITE statement has 
resulted in the raising of 
TRANSMIT" KEY, or RECORD, the 
interrupt for each of these 
conditions does not occur until 
the WAIT is encountered. At such 
time, the corresponding on-units 
(if any) are entered in the order 
in which the conditions were 
raised. After a return from the 
final on-unit, or if one of the 
on-uni ts is terminated by a GO TO 
statement, the event variable is 
given the completion value 'l'B 
and is made inactive. 

Note: If the REWRITE statement causes 
an implicit file opening that results 
in the raising of UNDEFlNEDFlLE, the 
on-unit associated with this condition 
is entered immediately and the event 
variable remains unchanged, that is, 
the event variable remains inactive 
and retains the same value it had when 
the REWRITE was encountered. If the 
on-unit does not correct the 
condition, then, upon normal return 
from the on-unit. the ERROR condition 
is raised; if the condition is 
corrected in the on-unit, that is, if 
the file is opened successfully, then, 
upon normal return frore the on-unit, 
the event variable is set to 'O'B, it 
is made active, and execution of the 
REWRITE statement continues. 



6. If the record rewritten is one that 
was locked in the same task, it 
becomes unlocked. 

SIGNAL 

The SIGNAL statement simulates the 
occurrence of an interrupt. It may be used 
to test the current action specification 
for the associated condition. 

General format: 

SIGNAL condition; 

Syntax rule: 

The nconditionn is anyone of those 
described in section H, nOn-Conditions n• 

General rules: 

1. When a SIGNAL statement is executed, 
it is as if the specified condition 
has actually occurred. sequential 
execution is interrupted and control 
is transferred to the current on-unit 
for the specified condition. After 
the on-unit has been executed, 
standard system action for the 
condition is performed. This usually 
results in control returning to the 
statement immediately following the 
SIGNAL statement. However, for the 
ERROR condition the standard system 
action is to terminate the task (after 
raising the FINISH condition if the 
SIGNAL statement is in the major 
task) • 

2. The on-condition CONDITION can cause 
an interrupt only as a result of its 
specification in a SIGNAL statement. 

3. If the specified condition is 
disabled, no interrupt occurs, and the 
SIGNAL statement becomes equivalent to 
a null statement, unless, under the 
checkout compiler, the condition is 
SIZE, STRINGRANGE, or SUBSCRIPTRANGE, 
in which case standard system action 
takes place. 

4. If there is no current on-unit for the 
specified condition, then the standard 
system action for the condition is 
performed. 

The STOP statement causes immediate 
termination of the major task and all sub-

tasks 

General format: 

STOP; 

General rule: 

Prior to any termination activity the 
FINISH condition is raised in the task in 
which the STOP is executed. On normal 
return from the FINISH on-unit, all tasks 
in the program are terminated. 

UNLOCK 

The UNLOCK statement makes the specified 
locked record available to other tasks for 
operations on the record. 

General format: 

UNLOCK option-list; 

Following is the format of "option 
list": 

FILECfile-expression) KEY (expression) 

General rul es : 

1. The options may appear in either 
order. 

2. The FILE option specifies the file 
involved, which mlJst have the 
attributes UPDATE, DIRECT, and 
EXCLUSIVE. 

3. In the KEY option, the nexpressionn is 
converted to a character string and 
determines which record is unlocked. 

4. A record can be unlocked only by the 
task which locked it. 

The execution of a WAIT statement within an 
activation of a block retains control for 
that activation of that block within the 
WAIT sta tement unti 1 certain specified 
events have completed. 

General format: 

WAIT (event [,eventl ••• ) 
[(element-expression)]; 

Syntax rules: 

Each event is an event variable, or an 
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array or (for the checkout compiler only) a 
structure consisting only of event 
variables. 

Genera.l rules: 

1. Control for a given block activation 
remains within this statement until, 
at possibly separate times during the 
execution of the statement, the 
condition 

COMPLETION (event) = 'liB 

ha.s been satisfied, for some or all of 
the event names in the list. 

2. If the expression does not appear, all 
the event names in the list must 
satisfy the above condition before 
control is passed to the next 
statement in this task following the 
WAIT. 

3. If the optional expression appears, 
the expression is evaluated when the 
WAIT statement is executed and 
converted to an integer. This integer 
specifies the number of events in the 
list that must satisfy the above 
condition before control for the block 
passes to the statement following the 
WAIT. Of course, if an on-unit 
entered due to the WAIT is terminated 
abnormally, control might not pass to 
the statement following the WAIT. 

If the value of the expression is 
zero or negative, the WAIT statement 
is treated as a null statement. If 
the value of the expression is greater 
than the number, n, of event names in 
the list, the value is taken to be n. 
If the statement refers to an array­
event name, then each of the array 
elements contributes to the count. 

4. I:E the event variable named in the 
l:ist has been associated with a task 
in its attaching CALL statement, then 
the condition in Rule 1 will be 
satisfied on termination of that task. 

5. If the event variable named in the 
list is associated with an 
input/output operation initiated in 
the same task as the WAIT, the 
condition in Rule 1 will be satisfied 
when the input/output operation is 
completed. The execution of the WAIT 
is a necessary part of the completion 
of an input/output operation. If 
p:rior to, or during, the WAIT all 
transmission associated with the 
input/output operation is terminated, 
then the WAIT performs the following 
action. If the transmission has 
finished without requiring any 
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input/output conditions to be raised, 
the event variable is set complete 
(i.e., COMPLETION(event name) = 'l'B). 
If the transmission has been 
terminated but has required conditions 
to be raised, the event variable is 
set abnormal (i.e., STATUSCevent name) 
= 1) and all the required on­
conditions are raised. On return from 
the last on-unit, the event variable 
is set complete. 

6. The order in which on-conditions for 
different input/output events are 
raised is not dependent on the order 
of appearance of the event names in 
the list. If an on-condition for one 
event is raised, then all other 
conditions for that event are raised 
before the WAIT is terminated or 
before any other input/output 
conditions are raised unless an 
abnormal return is made from one of 
the on-units thus entered. The 
raising of ON conditions for one event 
implies nothing about the completion 
or termination of transmission of 
other events in the list. 

7. If an abnormal return is made from any 
on-unit entered from aWAIT, the 
associated event variable is set 
complete" the execution of the WAIT is 
terminated, and control passes to the 
point specified by the abnormal 
return. 

8. If Some of the event narres in the WAIT 
list are associated with input/output 
operations and have not been set 
complete before the WAIT is terminated 
(either because enough events have 
been completed or due to an abnormal 
return), then these incomplete events 
will not be set complete until the 
execution of another WAIT referring to 
these events in this same task. 

The WRITE statement is a RECORD 
transmission statement that transfers a 
record from a variable in internal storage 
to an OUTPUT or UPDATE file. 

General format: 

WRITE FILE (file-expression) FROM 
Cvariab Ie) 
[KEYFROM(element-expression) ] 
[EVENTCevent-variable)] ; 

Syntax rules: 

1. The options may appear in any order. 



2. The "file expression" specifies the 
file in which the record is to be 
written. This file must be a RECORD 
file that has either the OUTPUT 
attI:'ibute or the DIRECT and UPDATE 
attributes. 

3. The FROM option specifies a variable 
that represents the record to be 
wri t,ten. If the variable is an 
aggregate" it must be in connected 
storage; certain uses of unaligned 
fixed-length bit strings are 
disallowed (for details see "Data 
Transmitted" in chapter 12, "Record­
Oriented Transmission"). 

General rules: 

1. If the file is not open in a task, it 
is opened for that task implicitly 
with the attributes RECORD and OUTPUT 
(unless UPDATE has been declared). 

2. If the KEYFROM option is specified" 
the nele~nt expression" is converted 
to a character string. This character 
string is the source key that 
specifies the relative location in the 
data set where the record is written. 
ForREGIONAL(2), REGIONAL(3), and 
INDEXED, KEYFROM also specifies a 
recorded key whose length is 
determined by the KEYLEN subparameter 
or the KEYLENGTH option. 

3. The EVENT option allows processing to 
continue while a record is being 
written. This option cannot be 
specified for a SEQUENTIAL BUFFERED 
file; record transmisson and 
processing are automatically 
overlapped in such a file. 

When control reaches a WRITE statement 
containing this option, the "event 
variable" is made active (that 
is, it cannot be associated with 
another event) and is given the 
completion value 'O'B, provided that 
the UNDEFINEDFILE condition is not 
raised by an implici t file opening 
(see "Note" below). The event 
variable remains active and retains 
its lOeB completion value until 
control reaches a WAIT statement 
specifying that event variable. At 
this time, either of the following can 
occur: 

a. If the WRITE statement has been 
executed successfully and none of 
the conditions TRANSMIT, KEY, or 
RECORD has been raised as a result 
of the WRITE, the event variable 
is set complete (given the 
completion value 'l'B), and the 
event variable is made inactive, 

that is, it can be associated with 
another event. 

b. If the WRITE statement has 
resulted in the raising of 
TRANSMIT, KEY, or P~CORD, the 
interrupt for each of these 
conditions does not occur until 
the WAIT is encountered. At such 
time, the corresponding on-units 
(if any) are entered in the order 
in which the conditions were 
raised. After a return from the 
final on-unit, or if one of the 
on-units is terminated by a GO TO 
statement, the event variable is 
given the completion value C'l'B) 
and is made inactive. 

Note: If the WRITE statement causes 
an implicit file opening that results 
in the raising of UNDEFINEDFILE, the 
on-unit associated with this condition 
is entered immediately and the event 
variable remains unchanged; that is, 
the event variable remains inactive 
and retains the same value it had when 
the WRITE was encountered. If the on­
unit does not correct the condition, 
then, upon normal return from the on­
unit, the ERROR condition is raised: 
if the condition is corrected in the 
on-unit, that is, if the file is 
opened successfully, then upon normal 
return from the on-unit, the event 
variable is set to 'O'B, it is made 
acti ve" and execution of the WRITE 
statement continues. 

4. The EVENT option cannot be used with a 
TRANSIENT file. 

Preprocessor Statements 

All of the statements that can be executed 
at the preprocessor stage are presented 
alphabetically in this section. 

% ACTIVATE 

Abbreviation: %ACT 

The appearance of an identifier in a 
%ACTIVATE statement makes it active and 
eligible for replacement: that is, any 
subsequent encounter of that identifier in 
a nonpreprocessor statement, while the 
id~ntifier is active, will initiate 
replacement activity. 

General format: 
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%[label:l ••• ACTIVATE identifier 
[RESCANINORESCAN] [,identifier 
[RESCANINORESCAN]] ••• ; 

Syntax rules: 

1. Each identifier must be a preprocessor 
variable, a preprocessor procedure 
name, or any of the built- in functions 
INDEX, LENGTH or SUBSTR. 

2. A %ACTIVATE statement cannot appear 
within a preprocessor procedure. 

General rules: 

1. When an identifier is active (and has 
been given a value if it is a 
preprocessor variable) any encounter 
of that identifier within a 
nonpreprocessor statement will 
initiate replacement activity in all 
cases except when the identifier 
appears within a comment or within 
single quotes. For example, if the 
source program contains the following 
sequence of statements: 

%DECLARE I FIXED, T CHARACTER; 

%DEACTIVATE I; 

"1 15; 

%T = • A( 1> • ; 

S = I*T*3; 

%.1 = I+5: 

"ACTIVATE I; 

"DEACTIVATE T; 

R = I*T* 2; 

t~hen the preprocessed text generated 
t¥ the above would be as follows 
(replacement blanks are not shown): 

S I*A(I>*3; 

R = 20*T*2; 

2. If the identifier to which REseAN or 
NORESCAN refers is the name of a 
preprocessor variable of type FIXED or 
of a preprocessor procedure which 
returns a FIXED value, replacement in 
the output stream occurs irrespective 
of which option is specified. If the 
identifier to which RESCAN or NORESCAN 
refers is the name of a preprocessor 
variable of type CHARACrER or of a 
procedure which returns a CHARACTER 
value then: 

a. RESCAN specifies that when the 
identifier is scanned by the 
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preprocessor, replacement in the 
output stream takes place as 
usual. 

b. NORESCAN specifies: 

(1) That when the identifier is 
scanned by the preprocessor, 
it is replaced in the output 
stream by that text which is 
the current value of the 
variable named by the 
identifier, or by that text. 
which is the result of 
invoking the procedure named 
by the identifier. 

(2) That this text is not to be 
rescanned for further 
replacement. 

RESCAN is the default. 

3. The execution of a %ACTIVATE statement 
to activate a preprocessor identifier 
that is already activated has no 
effect. 

"assignment Statement 

The "assignment statement is used to 
evaluate preprocessor expressions and to 
assign the result to a preprocessor 
variable. 

General format: 

%[label:] ••• preprocessor-variable = 
preprocessor-expression; 

General rule: 

When the value assigned to a 
preprocessor variable is a character 
string, this character string should not 
contain a preprocessor staterrent. 

" DEACTIVATE 

Abbreviation: %DEACT 

The appearance of an identifier in a 
%DEACTIVATE statement makes it inactive and 
ineligible for replacement; that is, any 
subsequent encounter of that identifier in 
a nonpreprocessor statement will not 
initiate any replacement activity (unless, 
of course, the identifier has been 
reactivated in the interim). 



General format: 

%[label:l ••• DEACTIVATE identifier 
[,identifierl ••• ; 

Syntax rules: 

1. Each "identifier" must be either a 
preprocessor variable" the SUBSTR 
built-in function, or a preprocessor 
procedure name. 

2. A %DEACTIVATE statement cannot appear 
within a preprocessor procedure. 

General rule: 

The deactivation of an identifier does 
not strip it of its value, nor does it 
prevent it from receiving new values in 

subsequent preprocessor statements. 
Deactivation simply prevents any 
replacement for a particular identifier 
from taking place. Deactivation of a 
deacti vat.ed preprocessor identifier has no 
effect. 

%DECLARE 

Abbreviation: %DCL 

The %DECLARE statement establishes an 
identifier as a preprocessor variable or a 
preprocessor procedure name and also serves 

Ito activate that identifier. 

General format: 

%[label:l ••• 
DECLARE identifier 

{F'IXEDI CHARACTER I ENTRYI BUILTIN} 
[ ,identifier 

{F'IXED I CHARACTER I ENTRYI BUILTIN}] ••• ; 

Syntax rules: 

1. CHARACTER or FIXED must be specified 
if the "identifier" is a preprocessor 
variable; an entry declaration may be 
optionally specified if the 
"identifier" is a preprocessor 
procedure name. The declaration of a 
preprocessor procedure entry name can 
be performed explicitly by its 
appearance as the label of a 
%PROCEDURE statement. This explicit 
declaration however, does not cause 
the activation of the preprocessor 
procedure name. 

2. Only the attributes shown in the above 
format can be specified in a ~DECLARE 
stat~ement. 

3. Factoring of attributes is allowed as 
for nonpreprocessor DECLARE 
statements. 

4. Any label attached to a %DECLARE 
statement is ignored by the scan. 

General rules: 

1. No length can be specified with the 
CHARACTER attribute. If CHARACTER is 
specified, it is assumed that the 
associated identifier represents a 
varying-length character string that 
has no maximum length. 

2. A preprocessor variable declared with 
the attribute FIXED is also given the 
attributes DECIMAL and (5,0) by 
default. 

3. The scope of all preprocessor 
variables, procedure narres, and labels 
is the entire source program scanned 
by the preprocessor, not including any 
preprocessor procedures that redeclare 
such identifiers. The scope of a 
declaration in a preprocessor 
procedure is limited to that 
procedure. 

4. An entry declaration may be specified 
for each preprocessor procedure in the 
source program. It is used to 
activate the entry name. Each time a 
preprocessor function is invoked, its 
arguments are converted if necessary 
to the attributes of the corresponding 
pa rameters • 

See "preprocessor Procedures" in 
"Compile-Time Facilities" in Part I, 
for a discussion of the association of 
arguments and parameters at the time 
of invocation. 

5. A preprocessor %DECLARE statement 
behaves as a %ACTIVATE statement when 
it is encountered, and activates, with 
the RESCAN option, all preprocessor 
variables identified in the statement. 

6. The BUILTIN attribute may only be 
specified for SUBSTR, LENGTH, or 
INDEX. It indicates that the 
associated identifier is the built-in 
function of the same name. 

The %00 statement is used in conjunction 
with a %END statement to delimit a 
preprocessor do-group. It cannot be used 
in any other way. 
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General format: 

%[label: ] ••• DO [i=ml[TO
By 

m2 [BY m3]]]; 
m3 [TO m2] 

Syntax rule: 

The "in represents a preprocessor 
variable, and "m1," "m2," and "m3" are 
preprocessor expressions. 

G'eneral rule: 

The expansion of a preprocessor do­
group is the same as the expansion for a 
corresponding nonpreprocessor do-group and 
Hi," "ml," "m2," and "m3" have the same 
meaning that the corresponding expressions 
in a nonpreprocessor do-group have. 

See "Preprocessor DO-Groups" in chapter 
16, "Compile-Time Facilities", for a 
discussion and an example of its use. 

The %END statement is used in conjunction 
with %DO or %PROCEDURE statements to 
delimit preprocessor do-groups or 
preprocessor procedures. 

General format: 

% {label:]... END [label]; 

Syntax rule: 

The label following END must be a label 
of a %PROCEDURE or%DO statement. Multiple 
closure is permitted. 

%GO TO 

Abbreviation: %Goro 

The %GO TO statement causes the 
preprocessor to continue its scan at the 
specified label. 

General format: 

% [label:] ••• GO TO label; 

2. A preprocessor GO TO statement 
appearing within a preprocessor 
procedure cannot transfer control 
point outside of that procedure. 
other word s" the label following 
must be contained within the 
procedure. 

to a 
In 

GO TO 

3. See "%INCWDE Statement" for a 
restriction regarding the use of %GO 
TO with included text. 

The %IF statement can control the flow of 
the scan according to the value of a 
preprocessor expression. 

General format: 

%[label:] ••• IF preprocessor-expression 
%THEN preprocessor-clause-1 
[%ELSE preprocessor-clause-2]; 

Syntax rule: 

A preprocessor clause is any single 
preprocessor statement other than %DECLARE, 
% PROCEDURE, %END, or %DO (percent symbol 
included) or a preprocessor do-group 
(percent symbols included). Otherwise, the 
syntax is the same as that for non­
preprocessor IF statements. 

General rules: 

1. The preprocessor expression is 
evaluated and converted to a bit 
string (if the conversion cannot be 
made, it is an error). If any bit in 
the string has the value 1, clause-1 
is executed and clause-2, if present, 
is ignored; if all bits are 0, clause-
1 is ignored and clause-2, if present, 
is executed. In either case" the scan 
resumes irrmediately following the IF 
statement, unless, o'f course, a %GO TO 
in one of the clauses causes the scan 
to resume elsewhere. 

2. %IF statements can be nested accord.ing 
to the rules for nesting 
nonpreprocessor IF statements. 

General rules: %INCLUDE 

1. The label following the keyword GO TO 
determines the point to which the scan 
will be transferred. It must be a 
label of a preprocessor statement, 
although it cannot be the label of a 
preprocessor procedure. 
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The %INCLUDE statement is used to include 
(incorporate) strings of external text into 
the source program being scanned. This 
included text can contribute to the 
preprocessed text being formed. 



General format: 

The %INCLUDE statement is defined as 
follows for these compilers: 

%[label:l... INCLUDE 

{ 

ddname-1 (member-name-i) t 
member-name-1 f 

[

,ddname-2 (member-name-2)] 

,member-name-2 

Syntax rules: 

... , 

1. Each "ddname" and "member name" pair 
identifies the external text to be 
incorporated into the source program. 
This external text must be a member of 
a parti tioned data set. 

2. A "ddname" specifies the ddname 
occurring in the name field of the 
appropriate DD statement. Its 
associated "member name" specifies the 
name of the data set member to be 
incorporated. If" ddname" is omitted" 
SYSLIB is assumed, and the SYSLIB DD 
stat,ement is required. 

3. A %INCLUDE statement cannot be used in 
a preprocessor procedure. 

General rules: 

1. Included text can contain 
nonpreprocessor and/or preprocessor 
statements. 

2. The included text is scanned, in 
sequence" in the same manner as the 
source program; that is, preprocessor 
statements are executed and 
replacements are made where required. 

3. %INCLUDE statements can be nested. In 
other words, included text also can 
contain ~INCLUDE statements. A %GO TO 
statement in included text can 
transfer control to a point in the 
source program or in any included text 
at an outer level of nesting, but the 
reverse is not permitted. An 
analogous situation exists for nested 
do-groups that specify iterative 
execution: control can be transferred 
from an inner group to an outer, 
containing group, but not from an 
outer group into an inner, contained 
group. The maximum permissible depth 
of nesting is 49. 

4. Preprocessor statements in included 
text must be complete. It is not 
perm:issible, for example, to have half 
of a ~IF statement in included text 

and half in the other part of the 
source program. 

If the source program contained the 
following sequence of statements: 

%DECLARE (FILENAMEi, FIIENAME2) 
CHARACTER; 

% FILENAME1 = 'MASTER'; 

% FILENAME2 = 'NEWFILE'; 

% INCLUDE DCLS; 

and if the SYSLIB member name DCLS 
contained: 

DECLARE (FILENAME1, FILENAME2) 
FILE RECORD INPUT 
DIRECT KEYED ENVIRONMENT 

(REGIONAL (3) KEYLENGTH(S) F 
RECSIZE(SO»; 

then the following would be inserted into 
the preprocessed text: 

DECLARE (MASTER, NEWFILE) 
FILE RECORD INPUT 
DIREcr KEYED ENVIRONMENT 

(REGIONAL (3) KEYLE~TH (8) F 
RECSIZE (SO» ; 

Note that this is a way in which a 
central library of file declarations can be 
used, with each user supplying his own 
names for the files being declared. 

%m~ll Statement 

The %null statement can be used to provide 
transfer targets for %GO TO stat.ements. It 
is also useful for balancing ELSE clauses 
in nested %IF statements. 

General format: 

% [label: 1 ••• ; 

% PROCEDURE 

Abbreviation: %PROC 

The %PROCEDURE 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: 
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% label: [label:]... PROCEDURE 
[(identifier [, identifier] ••• )] 
RETURNS{CHARACTERIFIXED}; 

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. There can be no default. 

General rules: 

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

a. the preprocessor assignment 
statement 

b. the preprocessor DECLARE statement 

c. the preprocessor do-group 

d. the preprocessor GO TO statement 

e. the preprocessor IF statement 

f. the preprocessor null statement 

g. the preprocessor 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 
Eercent 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 be 
nested. 

4. A preprocessor procedure can be 
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 back to 
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the point from which the preprocessor 
procedure was invoked. 

General format: 

[label:] ••• RETURN 
(preprocessor-expression): 

General rule: 

The value of the preprocessor 
expression is converted to the RETURNS list 
of attribute specified in the %PROCEDURE 
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 

% CONTROL 

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

General format: 

%CONTROL(FORMATINOFORMAT); 

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 if 
it appears within a comment. The 
statement rr.ust not appear in another 
statement. 

General rules: 

1. The '-'CONTROL 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. In all other 
cases, the %CONTROL statement has no 
effect on the format .• 



3. The statement may be used with or 
wi thout 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 
%CONTROL so that it is on a line of 
its own in the text passed to the 
compiler. 

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

General format: 

%PAGE; 

Syntax ru.l. es : 

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

2. The statement will have no effect if 
it appears within a comment. The 
statE~ment must not appear in 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, but the source listing is. 

4. When the preprocessor is used, an 
iden1:ifier that is split across the 
end of a line that contains a IPAGE 
statE~ment 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, otherwise the concatenated 
word is printed at the start of a new 
line. 

The specified number of lines following a 
%SKIP statement in the program listing are 
left blank. 

General Format 

%SKIP ( en) ] ; 

synt ax rul es : 

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

2. The statement will have no effect if 
it appears within a comment. The 
statement must not appear in another 
statement. 

3. 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: 

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 ISKIP 
statement is not printed by the 
preprocessor and is deleted from the 
text by the compiler; it does not 
appear in the formatted listings. 

3. 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 ISKIP 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. 

4. 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. otherwise the concatenated 
word is printed at the start of a new 
line. 
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5. If n is greater than the number of 
lines renaining on the page, the 
equivalent of a %PAGE statement is 
executed in place of the %SKIP 
statement. 
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This section describes structure mappi~g 
and alignment of records in buffers. The 
information is included because, under 
certain circumstances, it should be borne 
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. (rna jor 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 compiler minimizes the amount of unused 
storage (padding) between members of the 
structure. It completes the entire process 
before the structure is allocated, 
according (in effect) to the rules 
discussed in the following paragraphs. It 
is necessary for the user to understand 
these r~les 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", at the end of 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. 

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

Rules for determining the order of 
pairing 

Rules for mapping one pair 

These rules are described below, and an 
example 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 number. 
The item with the greatest level number is 
not necessarily the item with the deepest 
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: 

DCL 1 A, 4 B, 5 C, 5 0, 3 E, 8 F, 7 G; 

1 2 3 3 2 3 3 

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

RULES FOR ORDER 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 
first one of them as it appears in the 
declaration. 

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

4. Pair this unit with the next element 
C 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 minor 
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. 

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

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

RULES FOR MAPPI NJ 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 ei.ght byt es numbered zero through 7, so 
that t:he offset from a doubleword boundary 
caQ be given; in addition, the bytes in the 
model may be numbered continuously from 
zero onwards, st'arting at any byte, so that 
lengths and offsets from the start of a 
struct: ure can be gi. ven. 

1. Begin the first item of the pair on a 
~oubleword boundary: or, if the item 
l.S a minor structure that has already 
been mapped, offset it from the 
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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 g.iven in figures 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 process has been completed, 
any padding between 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 a.lignment 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 
below shows the rules applied to a 
structure dec lared 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 tne alignment 
requirement for bit strings from byte down 
to bit. The sane structure mapping rules 
apply. but the reduced alignment 
requirements are used. This means that 
unused storage between items can only be 
bit padding within a byte, and never a 
complete byte; bit padding may occur when 
the structure contai ns bit strings. 

TASK, EVENT and AREA data cannot be 
unaligned. If a structure has the 
UNALIGNED attribute and it contains an 
element that cannot be unal igned., 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 

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



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

EXAMPLE OF STRUCTURE MAPPING 

This example shows the application of the 
structure mapping rules for a structure 
declared as follows: 

DECLARE 1 A ALIG NED" 
2 B POINTER, 
2 C, 

3 D FLOAT DECIMAL(14), 
3 E, 

4 F LABEL, 
4 G, 

5 H CHARACTER(2), 
5 I FLOAr DECIMAL(13), 

4 J FIXED BINARYC31,O), 
3 K CHARACTER(2), 
3 L FIXED BINARYC20,O), 

2 M, 
3 N, 

4 P FIXED BINARYCS), 
4 Q CHARACTERCS), 
4 R FLOAT DECIMAL(2), 

3 S, 
4 T FLOAT DECIMALC1S), 
4 U BIT(3), 
4 V CHAR(1), 

3 W POINTER, 
2 X PICTURE '$9V99'; 

The minor structure at the deepest 
logical level is G, so that this is mapped 
first as shown in figure K.3. Then E is 
mapped, followed ~ N, S, C, and M, in that 
order as shown in figures K.4 through K.8. 
Finally, the major structure A is mapped as 
shown in figure K.9. 

For each structure, a table is given 
shOWing the steps in the p:o~ess, 
accompanied by a diagram g1v1ng a visual 
interpretation of the process. At the end 
of the example, the structure map for A is 
set out in the form of a table (figure 
K.10) showing the offset of each member 
from the start of A. 
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r---------------~~-----------------~--~~-~------------~~--------~--~-------~-------~-~~-, 
I I storage I 1 

Variable IStored Internally I Requirements 1 Alignment 1 Explanation 
1 Type I as I (in Bytes) IRequirementsl 
1---------------------------------------------------------------------------------------I BIT en) lone byte for each I CEIL( n/S) I I 
I Igroup of S bits I I I 
I I (or part thereof) I I I 
1-------------------------------------------------------I 1 
ICHARACTER (n) lOne byte per I nil 
I I character I I 1 Data may 
1-------------------------------------------------------I Ibegin on 
PICTURE lOne byte for each I Number of Byte lany byte 

IPICTURE characterlPICTURE charac- ° through 7 
I (except V, K, andlters other than 
Ithe F scaling IV, K, and F 
Ifactor Ispecification 
I specification) I 

DECIMAL FIXED (p,q) IPacked decimal 
Iformat (1/2 byte 
Iper digit, plus 
11/2 byte for 

CEIL( (p+1)/2) 

I sign) 

BITCn) VARYING ITwo-byte prefix I 2+CEILCn/S) I 
Iplus one byte for I I 
1 each group of S I I 
Ibits(or part I I 
I thereof) I I 

--~---------------------------------------------------- 1 
CHARACTERCn) ITwo-byte prefix I 2+n I 
VARYING I pI us one byte per 1 Halfword 1 

I character 1 I 
------------------------------------------------------- I 
BINARY FIXED (p,q) IHalfword I 

p < =15 Ibinary integer 2 IData may begin 
I I Ion byte 0"2,, 
I I 14 or 6 
1-------------------------------------------------------------------p > 15 IFullword binary I I 
I integer I I 

------------------------------------- I I 
BINARY FLOAT (p) I IData may 

p < 22 I Short 4 Full Ibegin on 
-------------------1 floating-point word Ibyte ° or 
DECIMAL FLOAT (p) I 4 only 

p < 7 I 
----------~--------------------------
POINTER1 I 
--------------------------~----------
OFFSET1 I 

FILE 

ENTRY I I 
-------------------------------------1 S 
U~L I I 
---- .. -----~--------------------------------------------
TASK I 16 

EVENT 32 L--------_-___________________________________________ --------------- __________________ 1 

Figure K.l (Part 1 of 2). Summary of alignment requirements for ALIGNED data 
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r---~----------------------~---~----~-~------------------------------------~-----------~, 
I I storage I I 

Variable 
Type 

IStored Internally I Requirements I Alignment I 
I as I (in Bytes) IRequirementsl 

Explanation 

BINARY F'LOAT (p) 
21 < p < 54 I Long 

-------------------1 floating-point 
DECIMAL FLOAT (p) I 

6 < p < 17 I 

BINARY F'LOAT (p) 
53 < p < 110 I Extended 
-------------------1 floating-point 
DECIMAL FLOAT(p) I 
16 < p < 34 I 

AREA 

8 

16 

I 16+size 

I 
Double 
word 

I Data may 
Ibegin on 
Ibyte 0 
lonly 
I 
I 
I 
I 
I 
I 
I 
I 
I 

iLocators (pointers and offsets) used in programs processed by the checkout compiler 
can be 4 or 16 bytes long. The mapping of four-byte locators is described here; the 
mapping of 16-byte locators is identical except for the extra storage requirement. l----------------------_______________________________ -------------______________ . ______ J 

Figure K.l (Part 2 of 2). Summary of alignment requirements for ALIGNED data 
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r-----·--~------~-------·---~-----------------------·---~-----------~-------~------------, 

Variable 
Type 

I I Storage I I 
Istored Internally 1 Requirements 1 Alignment I 
I as I (in Bytes) I Requirements I 

Explanation 

BIT (:n) lAs many bits as 
lare required, 
Iregardless of 
Ibyte boundaries 

n bits IBit 
1 
I 
I 

CHARACTER (n) lone byte per n I 
I character I I 

-------------------------------------------------------I 
PICTURE lOne byte for each I Number of PICTURE 

BIT(n) VARYING 

CHARACTER (n) 
VARYING 

IPICTURE character I characters other 
I (except V or K) Ithan V or K 

I Two-byte prefix 1 
Iplus one byte forl2 bytes + n bits 
leach group of 8 1 
Ibits (or part 1 
1 thereof) I 

ITwo-byte prefix I 
Iplus one byte perl 
I character I 

2+n 

DECIMAL FIXEDCp,q) IPacked decimal I CEIL«p+1)/2) 
Iformat (1/2 byte 1 
Iper digit, plus I 
11/2 byte for 1 
1 sign) I 

-------------------------------------------------------IByte 
BINARY FIXED (p,q) IHalfword binary I 1 

p < = 15 I integer I 2 1 
1----------------- -----------------1 

p > 15 IFullword binary I 
1 integer I 

------------------------------------- 1 
BINARY FLOAT (p) I I 

p < 22 1 Short 4 I 
-------------------1 floating-point I 
DECIMAL FLOAT (p) I I 

p < 7 I I 
------------------------------------- I POINTER I I 
------------------------------------- I 
OFFSET I I 
------------------------------------- I 
FILE I I 

IData may begin 
Ion any bit in 
lany byte 0 
Ithrough 7 

Data may begin 
on any byte 0 
through 7 

L-----·---------------------------------------------------------_________________________ J 

Figure K.2 (Part 1 of 2). Summary of alignment requirements for UNALIGNED data 
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r--------·--------~----------------------------------~-----~--------~---~----~--------~--, 
1 1 storage 1 I 

Variable 
Type 

IStored Internally 1 Requirements 1 Alignment I 
1 as 1 (in Bytes) 1 Requirements 1 

ENTRY 1 1 
-------------------------------------1 
LABEL 1 1 
-------------------------------------1 
BINARY E'LOAT (p) 1 1 

21 < p < 54 1 Long 1 
--------·-----------1 floating-point 1 8 
DECIMAL FLOAT (p) I 1 

6 < p < 17 1 I 

BINARY E'LOAT (p) 
53 < p <110 I Extended 
-------------------1 floating-point 16 
DECIMAL FLOAT(p) 1 
16 < p < 34 I 

Explanation 

Note: TASK, EVENT, and AREA data cannot be UNALIGNED. A pointer or offset can be 4 or 
--- 1.6 bytes long (see figure K.1). l--------.-----------------------________________________________________________________ J 

Figure K.2 (Part 2 of 2). Summary of alignment requirements for UNALIGNED data 
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r------------------------~-------------------------------'--------------, 
I I IOffset froml I 

Name of 1 Alignment 1 Length IDoubleword I Length of 1 Offset from 
Item 1 Requirement 1 1-----------1 Padding I G 

1 I IBeginl End 1 1 
----------------------------------------------------------------------

Step 1 H Byte 2 1 0 1 1 
I Double 8 1 0 7 1 

1 I 
ste p 2 *H Byt e 2 1 6 7 1 0 

I Do ub Ie 8 1 0 7 0 1 2 

-------------------~---------------------------------------~----------
G I Do ub Ie 1 10 1 6 1 7 1 1 L------------------------------------------------------__ , ______________ J 

*First item shifted right 

H I 

Step I 

H I 
~, A 

Step 2 

... 
G 

Figure K.3. Mapping of minor structure G 
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~----------------------------------------------------------------------, 
1 1 1 IOffset froml 
I Name of I Alignment I Length IDoubleword I Length of Offset from 
I Item I Requirement I 1----------- Padding E 
I 1 1 IBeginl End 

Step 1 F Word B 0 1 7 
G Double 10 6 I 7 

I 
Step 2 *F Word 8 4 I 3 0 

G Double 10 6 1 7 2 10 
I 

step 3 F 1 
through Double 20 4 1 7 

G I 
J Word 4 0 1 3 0 20 

._-------- -------------------------------------------------~----------
E Double I 24 I 4 I 3 1 1 

L----------~----------_________________________________________________ J 

*First item shifted right 

F G 

Step 0 

F G 

Step 2 o 

F G J 

Step 3 o 

I 

E 

Figure K.4. Mapping of minor structure E 
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r-·--------------------------------------------------------------------, 1 1 IOffset from 1 1 
Name of 1 Alignment 1 Length IDoubleword 1 Length of I Offset from 
Item 1 Requirement 1 1-----------1 Padding I N 

1 I IBeginl End 1 1 
------------------------------~---~----~---------------~~-------------step 1 p Halfword 2 0 I 1 0 

Q Byte 5 2 1 6 2 
1 

Step 2 P I 
through Halfword 7 0 I 6 

Q 1 
R Word 4 0 1 3 1 8 

----------------------------------------------~----------~-------~-~--
N I Word 1 12 I 0 1 3 1 1 L------_______________________________________________ -----------------J 

Step I 

P Q R ,...."........---- .. 

Step 2 

, 

N 

Figure K.5. Mapping of minor structure N 
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r----------------------------------------------------------------------, 
1 I IOffset from 1 1 

Name of 1 Alignment 1 Length IDoubleword I Length of I offset from 
Item I Requirement 1 1-----------1 Padding' S 

I 1 IBeginl End 1 I 
---------------------------~----------------~--------------~-------~--

step 1 T Double.1 8 0 I 7 1 0 
U Byte 1 1 0 1 0 0 1 8 

1 I I 
step 2 TIl I 

through Double I 9 0 I 0 I 
U I I I 
V Byt ell 1 1 1 0 I 9 

-------------------------------------------~----~----------~----------
s 1 Doubl ell 0 1 0 I 1 1 1 L- ____________________________________________________ ~----------------J 

T 
r 

Step I o 

T 

Step 2 

, , 

S 

Figure K .. 6. Mapping of minor structure S 
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Step 1 

step 2 

Step 3 

Step I 

Step 2 

Step 3 

r-----------------------------·----------------------------------------, 
I I IOffset froml I 

Name of I Alignment I Length IDoubleword I Length of I offset from 
Item I Requirement I I---------~- Padding I C 

I I IBeginl End I 
--------- ---------------------- ----- ----- ----------------------~--

D Double 8 
E Double 24 

D 
through Double 36 

E 
K Byte 2 

0 
through Double 38 

K 
L Word 4 

0 
4 

0 

4 

0 

0 

7 
3 

3 

5 

5 

3 

4 
o 

12 

o 36 

2 40 
--------------------------------~-------------------------------------

C I Double I 44 I 0 I 3 I I L-----------------------------------------------------_________________ J 

D E (Ienqth 24) 
, A , , A • 

IOII121314IsI617~4Is~A7IOII121314ISI b171°111213141Slb1T 

D E (Ienqth 24) K 
, A \ , ,A, ,~ 

I 0 II 1213141s1617 ~ 41S r Atr-7 ...... 1 0 ""-11 '--12 '--131""""41"--5 Ir---Ib ''''--'71----"rO '----"r11---r2 1---r31---r4 1 ~51---b 1 T 

D E (lenqth 24) K L 

, 
c 

Figure K.7. Mapping of minor structure C 
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r--·-----------------~-------~---~---------~--~----~---------~----------, 
I I IOffset from I I 

Name of 1 Alignment I Length IDoubleword 1 Length of 1 Offset from 
Item 1 Requirement 1 1-----------1 Padding 1 M 

I I IBeginl End 1 I 

Step 1 N Word 12 0 3 I 
S Double 10 0 1 I 

I 
Step 2 *N Word 12 4 7 1 0 

S Double 10 0 1 0 I 12 
1 

step 3 N I 
t:hrough Double 22 4 1 I 

S I 
W Word 4 ~ 7 2 1 24 

-.. ----------~------------------------- --------------------~-------~--
M I Double 1 28 I 4 1 7 I 1 

L- •• --------------------------------------------------__________________ J 

*First item shifted right 

N s 

Step I 0 

N S 

Step 2 

N S w 

Step 3 

... 
M 

Figure K.8. Mapping of minor structure M 
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step 1 

r----------------------------------------------------------------------, ( 1 (Offset from 1 1 
Name of 1 Alignment (Length (Doubleword 1 Length of ( Offset from 

Item 1 Requirement 1 1----------- Padding 1 A 

B 
C 

( I IBeginl End I 

Word 
Double 

4 
44 

o 
o 

3 
3 

Step 2 *B Word 
Double 

4 
44 

4 
o 

7 
3 

o 
4 C o 

step 3 B 
through 

C 
M 

Double 48 

Double 28 

4 3 

4 7 o 48 

step 4 B 

Step I 

Step 2 

Step 3 

Step 4 

through 
M 
X 

Double 

Byte 

76 4 

4 o 

7 

3 o 

A 1 Do ub Ie I 80 I 4 ( 3 I I 

76 

L-------------------------------______________________ -----------------J 
*First item shifted right 

B C (length 44) 
, ,.. ~ ~ 

1 ° II 1213141s1 b 171 ° II "dI--3 1r---14 1r--Ts l---rb 1-'-71 0--'-1""'-1 12--'-13-'--!4"""-ls-'--1 b -'--17 1'----'0 1---"1 1--'-21--r--
3 !4--'-ls""'-l b--'-

,
7-r--1 ° 

B C 

B C M (length 28) 
, A ., • ", ... 

1011 121314IsI617IOII)(j1314IsI617IOllyrj1~3r-14~151~61~71-'01-01 1-'213-'!4-'IS-'lb"17'-10 

B C M X 
A.A £, A , ....., ..... 

1011 121314ISI6171°IIJ(,d314ISI6171°11J{j1314ISI6171°11 121314 1s lb171° 

A (length 80) 

Figure K.9. Mapping of major structure A 
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r-----------------·~---------
A 

B 
C 

M 

X 

D 
padding (4) 
E: 

F 
padding (2 ) 
G 

H 
I 

J 
R 
padding (2) 
I, 

N 
P 
Q 
padding(l) 
R 

S 
T 
U 
V 

padding (2) 
W 

From G 
0 
2 

From E 
0 
8 

10 
10 
12 
20 

From N 
o 
2 
7 
8 

From S 
o 
8 
9 

~------------------------.-., 

From C 
o 
8 

12 
12 
20 
22 
22 
24 
32 
36 
38 
40 

From M 
o 
o 
2 
7 
8 

12 
12 
20 
21 
22 
24 

From A 
o 
4 
4 

12 
16 
16 
24 
26 
26 
28 
36 
40 
42 
44 
48 
48 
48 
50 
55 
56 
60 
60 
68 
69 
70 
72 
76 L---------·----------------------_____________________ ----------___________ --------_____ J 

Figure K.l0. offsets in final mapping of structure A 
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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 
alla-T 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. VB-format record is to be 
constructed with logical records defined by 
the structure: 

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

this structure is mapped as in figure K.ll. 

r-----------------------, I IA I B I 
I--J--J--------J--J--J--I 
t t t 
W W W 

W = Word boundary 

Figure K.ll. Format of Structure S 

If the block was created using a 
sequence of WRITE FROM(S) statements, the 
format of the block 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 problem if the file is then 
read using move mode READ statements, e.g., 
READ INTO(S), because information is moved 
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from the buffer to correctly aligned 
storage. 

If, however" a structure is defined as: 

1 SBASED BASED(P) LIKE 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 byte, 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 
doubleword 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: 

1 s,' 
2 PAD CHAR (3), 
2 A CHAR(l), 
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. 

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: 

1 S BAS ED ( 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. 

LENGTH = Li 
/* SAVE DESIRED LENGTH L */ 

L = 2* CEIL(L/2)i 
/* ROUND UP TO MULTIPLE OF 2*/ 

LOCATE S FILE (F)i 
N = LENGTH: 

/* SET REFER VARIABLE */ 
Correct alignment can be obtained by the 
following sequence: This technique can be adapted to other 

uses of the REFER option. 

r---------------------------------------------------------------------------
I BL I RL I A I B I RL I A I B I 
I--J--J--J----_J--J-~--------J--J--J-----J-~J-~J--------J--J--J------------
t t t t t t 
D W D W D W 

BL Block length 
RL = Record length 

D Doubleword boundary 
W = Word boundary 

Figure K.12. Block created from structure S 

r---------------------------------------------------------------------------------------
I BL I RL I P AD I A I B I RL I PAD I A I B I I--J--J--J-----J--J--J---__ J __ J ________ J __ J __ J _____ ~--J--J-----J--J--------J--J--I------
t t t t t t t t 
D W D W D W D W 

BL 
RL 

Block length 
Record length 

D = Doubleword boundary 
W Word boundary 

Figure K.13. Block created by structure S with correct alignment 
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CONSECUTIVE 

F,V,VS,D,U 

FB 

VB, VBS ,DB 

INDEXED 

F 

l~B 

v 

VB 

REGIONAL 

I!", V, VS, U 

Notes: 

KEYLOC 

1 

>1 

o 

>1 

o 

>1 

o 

>1 

o 

1. EK = embedded key K = key 

RKP 

o 

>0 

o 

o 

>0 

o 

4 

>4 

4 

4 

>4 

4 

Doubleword 
boundary 

data 

data 

I 

I data I 

...-data~ ~data _____ 

EKI I 
......-data____. 

IEKI I 
...-data----. 

I 
~data~ 

EKI IEKI I 
----da ta----.....-- da ta _____ 

~da ta ______ ~ da ta ______ 

~data-.. ~data~ 

EKI I 
____ d at a--.... 

IEKI I 
...--data~ 

I 
...--data_.. 

I 
____ data~ ...... data ___ 

I 
~data______ _____data~ 

I 
..-data-..-

data I 

1 = record length 

2. I~ach I/O 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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The tables in this section list the 
principal differences between the 
optimizing and checkout compilers. 

Figure L.i gives the differences that 
arise from the differing functions of the 
two compilers. There are, for instance, 
keywords concerned with the checkout and 
conversat:iona 1 facili ties of the checkout 
compiler that are not implemented by the 
optimizing compiler, and optimization 
keywords that are not implemented by the 
checkout compiler. 

Section L: Compiler Differences 

Figures L.2 and L.3 show differences 
that db 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. 
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r-------------~----------------------·~-------------------------~~-~--~------~----------, 
Language feature I Optimizing compiler I Checkout compiler 

I implementation I implementation 
----------------------------------~------------------~.--------~----------~------------
Statements: Syntax-check only I Implemented 
c~cr I 
NOCHECK I 
FLOW I 
NOFLOW I 
PUT SNAP I 
PUT FLOW I 
PUT ALL I 
HALT I 
% CONTROL I 
--------------------------~-------------------------------------------------------~----

ATTENTION condition Syntax-check only I Implemented 

Options: Implemented I Syntax-check only 
ORDER I 
REORDER I 
TOTAL I 
------------------------------------------~~-------------------------------------------
Buil t.-in subroutines: Implemented I Syntax-check only 
PLIcrPr I 
PLIREST I 
PLICANC I 
----------------------------------------------~------~-------------------~~-----~------

PUT DATA statement and Names of variables only I Names and values of 
CHECK prefix transmitted I variables transmitted 
specifying program I 
control data I 
--------------------------------------------------~------------------------------------

PUT LIST statement Invalid I Values of variables 
specifying program I transmitted 
control data I 
------------------------------------------------~-~--.--------~~--~--~--~---~----------
Lengths of pOinter and I 4 bytes I With COMPATIBLE compiler 
offset variables I I option: 4 bytes 

I I With NOCOMPATIBLE compiler 
I I option: 16 bytes 

-----------------------------------~-----------------~-------------------------~--~----Oncodes I Certain codes not All oncodes implemented 
I implemented (See list 
I in section H, "On-
I conditions"). I L-----------------------______________________________ ------____________________________ J 

Figure L.l. Differences resulting from differing compiler functions 
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r----------------------~---------------~~------------------~-------~---------~----------, 
Language feature 'Optimizing compiler I Checkout compiler 

I implementation , implementation 

Based variable in data-I 1 Must not be based on an , No corresponding rules 
directed I/O and CHECK , offset variable. I 
name-list , 2 Must not be a member of , 

, a structure containing I 
, the REFER option. , 
I 3 Must not be based on a I 
I pointer that is based, I 
I defined, or a parameter, I 
I or a member of an I 
I aggregate. I 

-----------------------------------------------~-------~------~-------~------------~---
Defined variable in I Must not be defined: I No corresponding rules 
data-directed I/O and I 1 on a controlled variable. I 
CHECK name-list I 2 on an array with one or I 

I more adjustable bounds. I 
I 3 with a POSITION attri- I 
, bute specifying other I 
I than a constant. I 

------~---,-----------------------------------~--~----------------------------------~---
CHECK prefix specifying' 
label of statement to I 
which prefix is , 
attached , 

CHECK raised for the 
label 

, , 
I , 

CHECK not raised for 
the label 

------------------------------------------~-----.-~----~---------~~--------------------
LIKE attribute 
specifying a minor 
structure that is 
contained in a major 
structure of which 
some other minor 
structure is declared 
wi th LI KE: a ttr ibute 

Area variable in an I 
OFFSET attribute eitherl 
in DECLARE statement or' 
RETURNS a.ttribute or , 
option I 

Area variable in OFFSET I 
attribute in parameter , 
descriptor I 

Data-directed output 
of dimensioned 
structure 

Not allowed 

Must be non-defined, 
unsubscripted" 
unqualified area name 

Not allowed 

Output in row major order 
for each array 

, , , 
I , 
I , , 

No corresponding rule 

No corresponding rule 

No corresponding rule 

Output as interleaved arrays 
in row major order 

Exponentiation I See section F" figure f.4d L-----------------------------------------------------__________________________________ J 

Figure L.2 (Part 1 of 2). Differing qualitative restrictions 
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r---------------------------------------------------------------------------------------, 
Language feature 1 Optimizing compiler 1 Checkout compiler 1 

1 implementation 1 implementation I 

-----.----------------------------------------------------------------------------------1 
Aggregate argument to I Dummy argument cannot be I No corresponding rule 1 
generic entry name 1 be created 1 1 

-----.----------------------------------------------------------------------------------1 
Parameter string length 1 Length or size attribute 1 Dummy created if length or 1 
or area size specified I assumed to match argument: I size differs frorr argument 1 
as o·ther than decimal I dummy never created I I 
integer constant I 1 I 

-----.---------------------------------~------~----~------------------------------------
Attributes of entry I No dummy argument I Dummy argument created 
argument and parameter I I 
differ in alignment 1 I 
only I 1 

Pseu(jovariables: 
COMPLETION 
COMPLEX 
PRIORITY 
STRING 

Not allowed as control 
variables for do-groups 

I 
1 
I 
I 
I 

No corresponding rule 

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

Raised once, after 
attempting to open every 
file 

I 
1 
I 
I 

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

------------------------- --------------------------------------------------~-----------
Standard default files 
SYSIN and SYSPRINT 

Locator conversion 
(offset to pointer and 
vice versa) 

No corresponding rule 

1 If offset is a structure 
member, or if it appears 
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 qualify the 
area in the offset 
declaration. 

2 Locator conversion can­
not be performed between 
argument and parameter: 
both must be either 
offset or pointer. 

I 
I 
I 
I 
I 
I 
I 

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

No corresponding rules 

l--------_____________________________________________ -----------------_________________ J 

Figure L.2 (Part 2 of 2). Differing qualitative restrictions 
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r----------------------------·----------------------------------------------------------, 
Language feature I Optimizing compiler I Checkout compiler 

I implementation I implementation 
-------------------------~-----------------------------------------~-------------------

Maxim urn n umber of 
blocks in one 
compila t~ion 

Maximum level of 
nesting of blocks 

I 
I 
I 

255 

50 I 
I 

No corresponding rule 

No corresponding rule 

---------,------------------------------------------------------------------------------
Maximum number of 
active on-units 

49 in any block 
254 in any compilation 

I 
I 

No corresponding rule 

---------------------------------------------------------------------------------------
Maximum level of 
nesting of DO and IF 
statements 

Maximun level of 
dependency in DECLARE 
statement 

Maximum number of 
entries in list of 
constant~s in 
declaration of COBOL 
variable 

49 

1, except that an adjust­
able bawd may not dep­
end on a defined var­
iable whose base: 
1. is a parameter" 
2. is automatic with 

adjustable extents, 
or 3. has fixed subscripts 

125 

I 
I 
I 

I 
I 
I 
I 
I 

No corresponding rule 

No corresponding rule 

No corresponding rule 

--------~--------------------------------~---------------------------------------------
Maximum level of I 
locator qualification I 

I 

Depends on storage avail- I 
able, but never less than I 
10 I 

No corresponding rule 

--------_._-----------------------------------------------------------------------------
Maximum length of 
charactE~r-str ing 
picture data 

Maximum number of 
subscripted label 
variables or 
subscripted label 
prefixes in one block 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Depends on storage avail­
able, but never less than 
1023 

400 maximum. The exact 
number depends on the main 
storage available to the 
compiler, and is one tenth 
of the spill file record 
size. The maximum of 400 
is obtained when the size 
of main storage available 
to the compiler is greater 

I than SOk bytes I 

32767 

No corresponding rule 

L----------------------------_________________________ ----------------------------------J 
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 singl e keyword SYSTEM, 
either of which specifies the action to be 
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 
%D~CLARE 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 
variable 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 
acti ve and, hence, cannot be 
associated with another operation 
un til a WAIT sta tement specifyi ng 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 been terminated. 

additive attributes: attributes for which 
there are no defaults and Which, if 
required, must always be added to the list 
of specified attributes 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 variacle. 
Adjustable 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 be 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 been associated and not 
freed. 

allocation: 

1. The reservation of main storage for a 
variable. 

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 graphic 
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 known 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 declare:] portion of contiguous 
main storage identified by an area variable 
and reserved, on allocation, for the 
allocation of base:] variables. 

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

argum~nt: an expression in an argument 
list as part of a procedure reference. 

argument list: a parenthesized list of one 
or more arguments, separated by commas, 
follow'ing an entry-name constant, an entry­
name v'ariable, 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. 
Althou.gh 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 
operat,ors + and -, or any of thf' following 
infix operators: + - * / ** 
arith~etic 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. Sign and currency sympol characters. 

4. Insertion characters. 

5. Commercial characters. 

6. Exponent characters. 

array: a named, ordered collection of data 
elements, all of which ha ve identical 
attributes. An array has dimensions 
specified by the dimension attribute, and 
its individual elements are referred to by 
subscripts. An array can also be an 
ordered collection of identical structures. 

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

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

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

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 establishment of a 
separate flow of control to execute the 
invoked procedure Cand 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 expressi.on. 

automatic storage ~llocation: 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. 

base: the number system in terms of whi.ch 
an-arithmetic value is represented. 

base el ement: the name of a structure 
member that is not a minor structure. 

base item: the automatic, controlled, or 
static variable or the parameter upon which 
a defined variable is defined,. The name 
may be qualified and/or subscripted. 

based storage allocatiqrr: the allocation 
of storage for based variables. 

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 and 
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 activa'ted by norqtal sequential flow of 
control, including any branch resulting 
from a GO TO statement. 

binary: the number system based on the 
number 2. 

bit: a binary digit (0 or 1). 

bit strinq: a string composed of zero or 
more bits .. 

bit-string operators: the logical 
operators -. (not) " & (and), and I (or). 

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 language character set and 
data character set. 

character string: a st~ing composed of 
zero or more characters. 

character··striag picture data: data 
described by a picture specification which 
must have at least one A or X picture 
specificat.ion 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 
picture· 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), 
(equal 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 object module. In 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. 

composi te operators: an operator ccmp(Jsed 
of two operator symbol s, e. g., .,> 

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

concatenation: the operation that joins 
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 operator II. 

c ondi ti on: see on- condi tion s. 

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. 

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 
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storage is connected. 

connected storage: 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 
jeclared, in a context that allows the 
association of specific attributes with the 
identifier. 

contrql format item: a specification llsed 
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 i t~erati ve 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 AI.LOCATE and FREE statements, wi th 
access to the current generation only. 

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

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 
subscript in an array reference indicates 
the entire extent of that dimension. 

cur-rent generation: that generation (of an 
automatic or controlled variable) currently 
available by reference to the name of the 
variable. 

data: representation of information or of 
value in a form suitable for processing. 
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data aggregate: a logical collection of 
two or more data items that can be referred 
to either collectively or 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, t.erminated by a semicolon, where 
each item is of the form: 

name = value 

The name can be qualified and/or 
subscripted. 

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 corrmas, 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 obtained for output. 

data set: a collection of data external to 
the program that can be accessed by the 
p~ogram by reference to a single file name. 

data~ecification: 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 da ta 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 be when its value cannot replace the 
corresponding identifier in source program 
text. 

decimal: the number system based on the 
number 10. 

decimal digit character: the picture 
specification character 9. 



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

1. Deci.mal digit characters. 

2. The virtual point picture character. 

3. Zero-suppression characters. 

4. Sign and currency symbol characters. 

5. Insertion characters. 

6. Commercial characters. 

1. 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 n0 such 
attribute or option has been specified. 

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

delimiter: a 11 operators., comments, and 
the following characters: percent, 
parentheses, comma, period, semicolon, 
colon, assignment symbol, and blank: they 
define the l~mits of identifiers, 
constants, picture specifications, iSUBs, 
and keywords. 

descriptor: see parameter descriptor. 

digit: one of the characters 0 through 9. 

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

disabled: the state in which a particular 
on-condi t.ion 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 
by 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 list 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. 

elementary name: see base element. 

element variable: a variable that 
represents an element; a scalar variable. 

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 be entered. 

entry constant: an entry narre. 

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 
attribute is given) or has an implied ENTRY 
attribute; the value of an entryvariable. 

entry point: a point in a procedure at 
which it may be invoked. (~ee primary 
entry point and secondary entry point.) 

entry variable: a variable that can 
represent entry values. It must have both 
the ENTRY and VARIABLE attributes. 

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 vnriables, 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 
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constant is passed as an argument or is 
assigned to a statement-label variable, and 
it is passed or assigned along with the 
constant. 

g£ilog~~: 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. 

~xplicit 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 Cif the constant is positive) or 
t.o 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, or 
combinations of constants and/or references 
wi th operators. 

1. 'Jlhe range indicated by the bounds of 
an array dimension, the range 
indicated by the length of a string, 
or the range indicated by the size of 
an area. 

2. 'I'he 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 
contai.ned blocks. 

external procedure: a procedure that is 
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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. 

file: 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 opening. 

file attribute: any of the attributes that 
describe 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. 

file expression: an expression whose 
evaluation yields a file name. 

file name: a name declared for a file. 

file variable: a variable to which file 
constants can be assigned; it. must have 
both the attributes FILE and VARIABLE. No 
file-name attributes, other than FILE, can 
be specified for a file-name variable. 

fixed-point constant: see arithmetic 
constant. 

floating-point constant: see arithmetiq 
constant. 

f lOA' of control: sequence 0 f 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 



(programmE~r-specified or 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 
poi nt 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 by a 
particular locator qualification of a 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 
'ABCO', 'ABCE', and 'ABOF', are all members 
of the classes identified by the generic 
keys 'A' and 'AB', and the first two are 
also membE~rs of the class 'ABC'; and the 
three recorded keys can be considered to be 
unique members of the classes 'ABCO', 
'~BCE', 'ABOF', 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. 

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

implicit declaration: the establishment of 
an identi fi er, which has no expl ici t 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 opeJ::-ator: an operator that appears 
between two operands. 

initial procedure: an external procedure 
whose PROCEDURE statement has the OPTIONS 
(MAIN) att:ribute. 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 charac~er serves as a 
checking picture character. 

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

interleaved subscripts: a subscript 
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 block. 

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 teAt that is 
contained in another block. Thus the text 
of an internal block (except its entry 
names) is ~ internal to the containing 
block. 

interrupt: the redirection of flow of 
c~ntrol 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. 

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: an expression that 
specifies: 

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 gi ven format i tern or list of items 
is to be used in succession. 

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

key: data that identifies a record within 
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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 i denti fy a statement 
other than a PROCEDURE or ENTRY statement: 
a sta1:ement label. 

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

label list (of a statement): all of the 
label prefixes of a statement. 

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

label prefix: a label prefixed to a 
statement. 

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

langu~e character set: a character set 
which has been defined to represent program 
elements in the source language Cin this 
context, character-string constants and 
comments are not considered as prOJram 
elements) • 

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

level number~ an unsigned decimal integer 
constant in a DECLARE or ALLOCATE statement 
that specifies the position of a name in 
the hierarchy of a structure. It precedes 
the name to which it refers and is 
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 
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stream-oriented transmission in which data 
in the stream appears as constants 
separated by blanks or commas and for which 
formatting is provided automatically. 

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

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

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

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

logical operators: the bit-string 
operators -. (not), & (and), and I Cor). 

lower bound: the lower limit of an array 
dimension. 

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

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

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

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

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

multiprocessing: the use of a computing 
system with two or more processing units to 
execute two or more programs 
s imul taneous ly. 

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



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

nam~: 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 I.E~ statement in a THEN clause or an 
ELSE cIa use. 

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

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

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

7. An at.tribute 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 10ca1:or 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 striI!£!: a string data item of zero 
length. 

numeric character data: see decimal 
picture delta. 

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

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

on-unit: the specified action to be 
executed l~on detection of the on-condition 
named in 1:.he containing ON statement. This 

excludes SYSTEM and SNAP. 

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

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

operational expression: an expression 
containing one or more operators. 

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

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

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

12adding: 

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 bit 
string, with zeros. 

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 
specifica tion. 

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

partially-qualified name: a qualified name 
that is incomplete, i. e. I, 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 
membe r i tse If. 

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

picture specification character: any of 
the characters that can be used in a 
picture specification. See decimal picture 
dat~ and character-string picture data. 

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

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

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

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

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

preprocessor: a program that examines the 
sourCE:? program for preprocessor statements 
which are then executed, resulting in the 
alteration of the source program. 

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

primary entry point: the entry point 
identified by any of the names in the label 
list of the PROCEDURE statement. 

priori~: 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 ~ a PL/I program. 

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

procedure reference: an entry constant or 
variable or a built-in function name. The 
name may be followed by one or more 
argument lists. It may appear in a CALL 
statement or CALL option or as a fUnction 

502 OS PL/I CKT AND OPT LRM PART II 

reference. 

processor: a program that prepares source 
program text (possible preprocessed text) 
f or ex ecution. 

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 t_he built-in 
function names that can be used to specify 
a target variable~ 

qualified name: a hierarchical sequence of 
names of structure members, connected by 
periods, used to identify a component of a 
structure. Any of the names may be 
subscripted. see also locator 
qualification. 

range (of a dp.faul~ specification): a set 
of identifiers and/or parameter descriptors 
to which the attributes in a default 
specification of a DEFAULT statement apply. 

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

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

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

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

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

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

reference: the appearance of a name, 



except in a context that causes explicit 
:ieclaration. 

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

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

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

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

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

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

scalar i tE~m: a single i tern of data: an 
element. 

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

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

scale factor: a specification of the 
number of fractional digits in a fixed­
poi nt number. 

scope (of a condition prefi xl: 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 
:ieclaration is a source of attributes for a 
particulaJ: name. 

scope (of a nume): 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 
:iescriptive information about attributes of 
the data, such as values for adjustable 
bounds or lengths. 

separator: see delimiter. 

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

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

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

significant allocation: any unfreed 
allocation in an area and any freed 
allocation that lies between the start of 
the area and the end of the unfreed 
allocation that is farthest from the start 
of the area. If a subsequent ~llocation 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 generati6n 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 operat ion. 

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

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

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

statement: a basi c el ement of a PLII 
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 

Glossary 503 



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 PLiI keyword 
that indicates the purpose of the 
statement. 

statement-label constant: see label 
constant. 

statement-label expression: see label 
expression. 

statement-label variable: see label 
variable. 

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

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

stream: see data stream. 

string: a connected sequence of characters 
or bits that is treated as a single data 
item. 

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

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

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

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

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

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

sUbfield Cof a picture specification): 
that portion of a picture specification 
field that appears before or after a V 
picture specification character. 
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subroutine: a procedure that is 
a CALL statement or CALL option. 
subroutine cannot return a value 
invoking block, but it can alter 
of variables. 

invoked by 
A 

to the 
the value 

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 s~ecifies 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 tas k. 

synChronous: using a single flow of 
control for serial execution of a program. 

target variable: a variable to which a 
value is assigned. 

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

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

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

termination Cof 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 
s orne other act ive block by means of a GO TO 
statement. 

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

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

upper bound': the upper limit of an arr'ay 
dimension. 

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



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

zero-suppression characters: the picture 
specification characters Z, Y, and *, which 
are used to suppress zeros in the 
corresponding digit positions. 
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alphabetic list of format items (continued) 
LINE format item 320 
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PAGE format item 320 
R-format item 321 
SKIP format item 321 
X-format item 321 
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altering length of string data 197 
alternative attributes 121 
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interchange (ASCII) 151 
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problem data 80 
program control data 80 

area 153,96 
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assignment 99 
condition 100,379 
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paramet er 117 
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AREA condition 100 
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argument 116 

aggregate 345 
area parameter 117 
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conversion of 344 
dummy 111 
element parameter 116 
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entry parameter 117 
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locator parameter 117 
null 346 
preprocessor functions 233 
string parameter 117 
structure parameter 117 

arithmetic 
built-in functions 343,344 
con.version 36 
operation 270 
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overflow 17 

arithmetic built-in function 
arithmetic built-in functions 
arithmetic data 
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results of 38 
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default rules 152,175 

ASCII option 151,175 
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ASSEMBLER option 418 
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and initialization 265,269 
area 99 
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editing by 197 
other forms of 198 
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associating data sets with files 
asterisk (*) notation 115,88 
asynchronous operation 156,239 
ATAN built-in function 354 
ATAND built-in function 354 
ATANH built-in function 354 
ATTENTION 

condition 379 
condition code 372 

attribute 391 
additive 123,121 
ALIGNED 31,391 
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AREA 394 
AUTOMATIC 394 
BACKWARDS 123,396 
BASED 396 
BINARY 396 
BIT 396 
BUFFERED 122,397 
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attribute (continued) 
BUILTIN 397 
CHARACTER 398 
COMPLEX 19,398 
CONDITION 398 
CONNECTIW 398 
CONTROLLED 398 
DECIMAL 399 
declarations 267,264 
default 79 
DEFINED 30,399 
dimension 403 
DIRECT 403 
ENTRY 104,112,404 
ENVIRONMENT 123,146,160,191,407 
EVENT L~07 

EXCLUSIVE 123,408 
EXTERNAL 409,76 
file 121,409 
FIXED L~10 

FLOAT L~10 

GENERIC 410 
INITIAL 32,412 
INPUT L~14 

INTERNAI.. 414, 76 
IRREDUCIBLE 414 
iSUB defining 401 
KEYED 123,415 
LABEL L~15 

length 416 
LIKE 31,416 
merging of 125 
of returned values 107 
OFFSET 417 
OPTIONS 418 
OUTPUT 414,420 
parametE~r 115, 420 
parameter descriptor lists 404 
PICTURE 19" 22, 420 
POINTER 417,421 
POSITION 30~421 
precl.sl.on 421 
PRINT 123,421 
processes in application of 79 
REAL 422 
RECORD 122,422 
REDUCIBLE 422 
RETURNS 108,422 
SEQUENTIAL 423 
simple defining 400 
size 423 
specifications 81 
specifying 15 
STATIC 423 
STREAM 122,423 
string overlay defining 402 
targets in assignment 43 
TASK 423 
TRANSIENT 191,424 
UNALIGNED 31,424 
UNBUFFERED 122~424 
UPDATE 414,424 
VARIABLE 424 
VARYING 21,424 

. AUTOMATIC attribute 394 
automatic storage 85,86 

B insertion character 309 
B-format item 316 
BACKWARDS attribute 123,396 
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BASED attribute 396 
based storage 89 

ADDR built-in function 91 
ALLOCATE statement 95 
area assignment 99 
areas 96 
based variables 89 
based variables and input/output 91 
FREE statement 95 
input/output of areas 100 
list processing 94 
locator qualification 89 
multiple generations of based 
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multiple locator qualification 100 
NULL built-in function 96 
pointer variables 90 
self-defining data (REFER option) 93 
types of list 96 

based variables 89,91 
ALLOCATE statement for 95 
and input/output 91 
FREE statement for 95 
multiple generations of 95 
processing mode 91 

based variables and input/output 
LOCATE statement 92 
READ with SET statement 92 

batch processing 217 
begin block 61 

as on-uni t 61 
definition 13 
termination of 65 

BEGIN statement 429,52 
BINARY attribute 396 
BINARY built-in function 354 
binary digit (bit) 9 
binary fixed-point data 17 

default precision 17 
maximum length 17 

binary floating-point data 18 
default precision 19 
extended form 19 
long form 19 
maxim urn si ze 19 
short form 19 

bit (binary digit) 9 
BIT attribute 396 
BIT built-in function 204,355 
bit comparisons 39 
bit to ari thmetic conversion 327 
bit to character conversion 336 
bit to numeric character conversion 334 
bit-string 

data 22 
handling 
operations 
operators 
unaligned 

blanks 10 

203 
38 

10 
153 

BLKSIZE option 148,164 
block 

activation of 63 
begin 61 
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block (continued) 
definition 13 
ext.erna 1 6 2 
general discussion 61 
internal 62 
nested 62 
prefix fields 151,175 
procedure 61 
termination of 65 

BOOL built-in function 205,355 
in bit-string operations 39 

Boolean algebra 39 
bounds 

controlled parameter 115 
simple parameter 115 

bounds of array dimension 26 
buffer allocation 150,165 

BUF'FERS option 150,165 
DCB subparameter 150 

BUFFERED attribute 122,397 
BUFFERS option 150,165 
BUFOFF' option 151,175 
built--in 

functions 109 
subroutines 110 

built-in function 
ABS 353 
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ADDR 353,91 
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ALI. 353 
ALI,OCATION 353,89 
ANY 354 
arithmetic 343 
array-handling 344,345 
ASIN 354 
ATAN 354 
ATAND 354 
ATANH 354 
BINARY 354 
BIT 204,355 
BOOL 205,355 
CEIL 355 
CHAR 204,355 
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COMPLETION 245,355,386 
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COSD 356 
COSH 356 
COUNT 356 
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DA'I'E 356 
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DIM 357 
DIVIDE 357 
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FIXED 357 
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built-in function (continued) 
HBOUND 358 
HIGH 205,358 
I MAG 358 
INDEX 204, 358 
LBOUND 359 
LENGTH 205,358 
LINENO 359 
LOG 359 
LOG10 359 
LOG2 359 
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mathematical 345,343 
MAX 359 
MIN 359 
MOD 360 
MULTIPLY 360 
multi tasking 344 
NULL 360,96 
null arguments 346 
OFFSET 360 
ONCHAR 360 
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ONFILE 361 
ONKEY 361 
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ONSOURCE 361 
POINTER 362 
POLY 362 
PRECISION 362 
PRIORITY 362 
PROD 363 
REAL 363 
REPEAT 205,363 
ROUND 363 
SIGN 363 
SIN 364 
SIND 364 
SINH 364 
SQRT 364 
STA'I'US 245, 364 
storage control 344 
stream input/ou.tput 344 
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string-handling 344,343 
SUBSTR 204,365 
SUM 365 
TAN 365 
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TIME 365 
TRANSLATE 205,365 
TRUNC 366 
UNSPEC 205,366 
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BUILTIN attribute 397 
BY NAME option 46 
BY option 56 
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C-format item 317 
CALL opti on 32 
CALL statement 241,430,56 

EVENT option 241 
PRIORITY option 242 
TASK option 241 



CEIL built-in function 355 
CEIL values 

table of 323 
chained list 95 
channel programs (NCP) 

number of 171 
CHAR built-in function 204,355 
character 

• (period) 201 
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* zero suppression 308 
/ insertion 309 
, (comma) 201 
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B (insertion) 201 
B insertion 309 
comparisons 39 
CR picture 311 
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insertion 308 
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picture 201, 311 
picture specification 305 
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special 10 
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CHARACTER a'ttribute 398 
character sets 297 
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use of 10 
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48-character set 298 
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character specifications 
numeric 199 

character strings 
and comments 231 
PICTURE .attribute 22 

character to ari thme tic conversi on 327 
character to bit conversion 338 
character to numeric character 
conversion 333 

character-string data 21 
picture characters for 305 
repetition factors 21 

character-s'tring picture 
specif ica tions 202 

characteris,tics, data 15 
characters 

special 9 
CHECK condition 211,379 
CHECK condition codes 372 
CHECK condition prefix 380 
CHECK statement 218,431,58 
Checkout compiler, facili ties of 6 
classes of statements 49 

descriptive statements 49 
DISPLAY statement 51 
procedure blocks 61 

c lassif i ca ti on 
key (GENKEY) 170 
of built-in functions 343 
of conditions 378 
of sta tements 49 

classification of built-in functions 343 
arithmetic built-in functions 343 
array-handling built-in functions 344 
condition-handling built-in 
functions 344 

mathematical built-in functions 343 
multitasking built-in functions 344 
storage control built-in functions 344 
stream input/output built-in 
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string-handling built-in functions 343 
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AREA condition 379 
ATTENTION condition 379 
CHECK condition 379 
COMPLETION built-in function 386 
CONDITION condition 382 
CONVERSI,ON condition 382 
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ENDPAGE condition 383 
ERROR condition 383 
FINISH condition 384 
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KEY condition 384 
NAME condition 385 
OVERFLOW condition 386 
PENDING condition 386 
RECORD condition 386 
SIZE condition 387 
STRINGRANGE condition 387 
STRINGSIZE condition 388 
SUBSCRIPTRANGE condi tion 388 
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UNDEFINEDFILE condition 389 
UNDERFLOW condition 389 
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clause 
ELSE 446 
THEN 446 

CLOSE statement 128,432 
closing file 124 
closing nested blocks and do-groups 62 
closure of blocks 65 
COBOL interface 287 
COBOL option 281 
COBOL routine 

passing arguments to 280 
termination of 286 

code 
AREA condition 372 
ATTENTION condition 372 
card punch 297 
CHECK condition 372 
condition 369 
condition built-in functions 213 
CONDITION condition 372 
CONVERSION condition 372 
EBCDIC 297 
ENDFILE condition 370 
ENDPAGE condition 371 
ERROR condition 370 
FINISH condition 370 
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Index 511 



code (continued) 
information interchange 120 
KEY condition 370 
NAME condition 370 
OVERFLOW condition 371 
PENDING condition 371 
RECORD condition 370 
return 288 
SIZE condition 371 
STRINGRANGE condition 371 
STRINGSIZE condition 371 
SUBSCRIPTRANGE condition 372 
TRANSMIT condition 370 
UNDEFINEDFILE condition 370 
UNDERFLOW condition 371 
ZERODIVIDE condition 371 

coding format 9 
coding source programs for optimizing 

compiler 252 
aliased variable 252 
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COLUMN format item 317 
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do-groups 272 
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input/output 274 
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operating system and job control 266 
program control 267 
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strings 273 
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interrupt handling 250 
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character 39 
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opera tors 10 
program control data 39 
tables for 343 

compilation, improving speed of 254 
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compiler 

coding source programs for 
optimizing 252 
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COMPLETION 
built-in function 245,355,386 
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COMPLEX built-in function 355 
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COMPLEX pseudo variable 356 
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concepts of PL/I 1 

blanks 10 
identifiers 10 
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CONVERSION 382 
disabling 12 
~NDFILE 382 
ENDPAGE 383 
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OVERFLOW 386 
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CONJG built-in function 356 
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file 120 
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contextual declaration 74 
control 
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printer/punch 168 
program 267 
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control statement 

listing 237, 466 
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data 68 
parameter 115 
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ALLOCATE statement 87 
ALLOCATION built-in function 89 
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FREE statement 87 
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transmi tted 153 
types 3,15,280 

data conversion 258,35 
and expression evaluation 325 
exceptional conditions 47 
expressions and 35 
in array expressions 45 
in assignments 36 
in operational expressions 36 
source to target rules 325 

data lists 134 
repetitive specification 135 
transmission of data-list elements 136 

data management optimization 170 
ADDBUFF option 170 

Index 513 



data management optimization (continued) 
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