














































































































































































































































































































































































routine. The assembler routine must 
preserve the PL/I environment and is then 
able to invoke any number of PL/I 
procedures directly. The example in figure 
13-3 contains an assembler-language routine 
that establishes the PL/I environment once 
only for multiple invocations of PL/I 
procedures. 

In this example, the assembler routine 
MYPROG receives control initially from the 
supervisor, and invokes the PL/I main 
procedure MAIN using the entry pOint 
PLICALLA to the PL/I initialization 
routine. The PL/I procedure MAIN 
immediately reinvokes the same assembler 
routine at the entry point ASSEM. Note 
that, in this example, this name must be an 
odd number of characters to ensure that the 
next instruction is halfword aligned. At 
this entry pOint, the PL/I environment is 
stored, and a new DSA, 104 bytes in length, 
is created in a manner similar to that 
previously given for creating a DSA in a 
recursive or reentrant assembler-language 
routine. If there is insufficient room for 
the new DSA, the PL/I overflow routine is 
invoked to attempt to obtain storage for 
the DSA elsewhere in storage. 

The instructions in the assembler 
routine following the label ENOUGH through 
to the instruction that loads the address 
of the PLII entry pOint HEAD are concerned 
with setting up the DSA so that the correct 
environment exists when the routine invokes 
the external PL/I procedures PLIN and PLOUT 
and the secondary entry points within them. 
These instructions should always be present 
in order to preserve the PL/I environrr.ent 
set up by the main procedure for subsequent 
use by any assembler-invoked PL/I 
procedures. 

Note that when an external PL/I 
procedure is invoked, register 5 must be 
set to zero, and that a PL/I procedure, 
such as PLIN in this example, that returns 
a value will assign the value to the last 
address in the argument list, ARGTLST1. 
This address is the address of the 
assembler-defined storage for RESULT. The 
constant X'SO' in the first byte of the 
fullword containing the address of RESULTS 
in ARGTLST1 indicates that it is the last 
fullword in the argument list. 

If an assembler-language routine invokes 
a PL/I procedure without passing any 
parameters to it and without expecting any 
value to be returned from it, register 1 
must be set to zero. In this example, the 
procedure PLIN contains a RETURN 
(expression) statement, but when invoked 
through the parameterless entry point HEAD, 
does not return a value to the invoking 
routine. Similarly, the procedure PLOUT 
contains the parameteriess entry point FOOT 

and does not return a value. 

ESTABLISHING THE PL/I ENVIRONMENT 
SEPARATELY FCR EACH INVOCATICN 

If it is necessary to reestablish the PL/I 
environrr.ent each time a PL/I procedure is 
invoked, use the entry point PLISTART, 
PLICALLA, or PLICALLB to invoke the PL/I 
initialization routines. The three entry 
points are used as follows: 

For PIISTART, the assembler language 
routine must insert in register 1 the 
address of a fullword which in turn 
contains the address of a halfwcrd ~refix 
to a character string. The character 
string, which must start on a fullwcrd 
boundary, can contain a parameter string 
similar to that which can be specified in 
the PARM field of a JCL EXEC statement: for 
example, 'ISASIZE(4K),R/INPUt'. The 
halfword prefix must contain the number of 
characters in the string. This entry point 
is useful when a PL/I routine is "attached" 
by an assembler routine, because the entry 
point of the PL/I routine dces nct have to 
be changed. The use of PLISTART is 
illustrated in Figures 13-6 and 13-7. 

For PLICALLA, the asserrbler-Ianguage 
routine must insert in register 1 the 
address of the argurrent list that ccntains 
the addresses of any arguments to be passed 
to the PL/I procedure. 

For PLICALLB, the assembler-language 
routine must insert in register 1 the 
address of an argument list that contains 
the following: 

• The address of the argurrent list 
containing addresses to be passed to 
PL/I, and optionally, 

• The address of the length of storage to 
be made available to the program in'a 
non-multitasking program cr the najor 
task in a multitasking program. The 
default for this length is half the 
available storage for a non-multitasking 
program or SK bytes for the rrajcr task 
of a multitasking program. The length 
of the initial storage area (ISA) passed 
must be a multiple of eight bytes, so 
that the ISA both starts and ends on a 
double-word boundary. 

• The start address of the initial storage 
area elSA) to be used by the PL/I 
program. This storage must be aligned 
on a double word. For further 
information, refer to the discussion of 
the ISASIZE option in Chapter 4. 
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LA 1,PLISTHWD GET PLIST ADDRESS 
ATTACH EP=PLIPROG ~TACH PL/I PROGRAM 

* PLISTHWD DS 
DC 
DC 

PLISTHW DC 
PLISTCH DC 

OF 
X'80' FLAG LAST WORD OF PLIST 
AL3(PLISTHW) 
AL2(L'PLISTCH) LENGTH OF PARM STRING 
C'ISASIZE(8K),R/INPUT' PARM DATA 

Figure 13-6. Use of PLISTART for ATTACH 

LA 1,PLISTHWD GET PLIST ADDRESS 
L 15 ,=V (PLISTART) GET PL/I ENTRY POINT 
BALR 14,15 CALL PL/I ROUTINE 

* 
* DS 
PLISTHWD DC 

DC 
PLISTHW DC 
PLISTCH DC 

Figure 13-7. 

Qption 

REPORT 
NOREPORT 
SPIE 
NOSPIE 
STAE 
NOSTAE 
COUNT 
NOCOUNT 
FLOW 
NOFLOW 

Figure 13-8. 

LA 
L 
BALR 

ARG.LIST DC 
DC 

* 

DC 
DC 

OF 
X'80' FLAG LAST WORD OF PIIST 
AL3(PLISTHW) 
H'O' 
AL2 (0) NULL PARM STRING 

Use of PLISTART passing null parameter string 

Value 

X'80' in first byte 
X' 40' in first byte 
X' 20' in first byte 
X'10' in first byte 
X'08' in first byte 
X'04' in first byte 
X' 02' in first byte 
X'Ol' in first byte 
X'80' in second byte 
X'40' in second byte 

Coding the options 

1,ARGLIST 
15,=V(PLICALLA) 
14,15 

word 

• The address of the length of storage to 
be made available to each of the 
subtasks in a multitasking program. The 
default for this length is 8K bytes for 
each subtask. This value is igncred for 
a non-multitasking program. The length 
of the ISA must be a nultiple cf eight 
bytes. 

• The address of the maxi~un number of 
concurrent subtasks that can be attached 
at anyone time. This value is ignored 
in a non-multitasking program. The 
default for this value is 20. 

• The address of the options word, in 
which the execution-time options for a 
program compiled by the c~tirrizing 

AC arg1) 
ACarg2) 

ADDRESS OF FIRST ARGUMENT PASSED TO PL/I 
ADDRESS OF SECOND ARGUMENT PASSED TO PL/I 

X' 80' END OF ARGUMENT L'IST FLAG 
AL3Cargn or return-value) ADDRESS OF LAST ARGUMENT 

OR RETURNED VALUE 

Figure 13-9. Use of PLICALLA 
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LA 
L 
BALR 

1,ALIST 
15,=V(PLICALLB) 
14,15 

ALIST DC A (ARGLIST) ADDRESS OF ARGUMENT LIST 
DC A (LENGTH) LENGTH OF STORAGE FOR PL/I 

* ON DOUBLE WORD BOUNDARY 
OC A( ISA) ADDRESS OF ISA 
DC ACO) TASK ISA,- NOT USED 
DC A (0) NUMBER OF CONCURRENT SUBTASKS - NONE 
DC X'SO' END OF ARGUMENT LIST FLAG 
DC AL3 (OPTIONS) OPTIONS WORD 

ARGLIST DC A(arg1) ADDRESS OF FIRST ARGUMENT 
DC A(arg2) ADDRESS OF SECOND ARGUMENT 
DC X'SO' END OF ARGUMENT LIST FLAG 
DC AL3Cargn or return-value) ADDRESS OF LAST ARGUMENT 

* OR RETURNED VALUE 
LENGTH DC F' S192 I ROUTINE'S STORAGE LIMITED TC SK BYTES 
ISA DS 1024D ROUTINES ISA STARTS HERE 
OPTIONS DC X'S4000000' REPORT AND NOSTAE REQUESTED 

Figure 13-10. Use of PLICALLB 

compiler are specified. These options 
are: REPORT; STAE; SPIE; COUNT; and 
FLOW. They are described in Chapter 4. 
The hexadecimal value for each option is 
given in Figure 13-S. 

Note that the first byte in the last 
address word in each of these argument 
lists must contain X' SO' • The examples in 
Figures 13-9 and 13-10 show the use of 
PLICALLA and PLICALLB to invoke the first 
(or only) main PL/I procedure in the 
program. The PL/I programs in these cases 
do not perform multitasking. 

If it is necessary to reestablish the 
PL/I environment for each invocation of a 
PL/I procedure that is not ,the first (or 
only) main procedure in the program, the 
user of either entry point PLICALLA or 
PLICALLB must insert in PLIMAIN the address 
of the appropriate entry point to the 
required PL/I procedure. The example in 
Figure 13-1 sets the address in pLIMAIN to 
that of the external entry name MYPROG. 

If it is necessary to reestablish the 
PL/I environment for each invocation of a 
PL/I procedure where there is no main PL/I 
procedure in the program, the use of either 
entry point PLICALLA or PLICALLB must be 
accompanied by the use of an entry point 
called PLIMAIN in'the assembler-language 
routine. This entry point must contain the 
address of the PL/I routine to be invoked. 
Figure 13-2 shows how this is inserted. 

PL/I Calling Assembler Calling PL/I 

The information given in the preceding 
sections should be sufficient to write 
programs that include a PL/I procedure that 
invokes an assembler-language routine that 
invokes a further PL/I procedure. Figure 
13-3 contains an example of a progran that 
performs this type of processing. 

Assembler Calling PL/I Calling 
Assembler 

The information given in the preceding 
sections should be sufficient to write 
programs that include an assembler-language 
routine t·hat invokes a PL/I ~rccedure that 
in turn invokes an assembler-language 
routine. Figure 13-3 contains an example 
of a program that performs this type of 
processing. 

Overriding and Restoring PL/I Error­

handling 

An assembler-language routine invcked frorr. 
PL/I can override PL/I error-handling by 
issuing its own SPIE macro tc handle 
program interrupts or STAE macro to handle 
abnormal terminations. If the SPIE nacro is 
issued, the address of the PL/I PICA must 
be saved. A routine that cancels PL/I 
error-handling must restore the PL/I error-
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PROGA CSECT 
ENTRY 
STM 
BALR 
USING 
STAE 
SPIE 
ST 

ASSEM 
14,12,12(13) 
10,0 

ENTRY-POINT INVORED FROM PL/I 
STORE PL/I ENVIRONMENT 
ESTABLISH BASE REGISTER 

*,10 
(operands) 
(operands) 
1,SAVESPIE 

ESTABLISH NEW ABEND HANDLER 
ESTABLISH INTERRUPT HANDLER 
S~ORE OLD PICA ADDRESS 

STAE 
L 
SPIE 
L 
LM 
BR 

o 
1,SAVESPIE 
MF= (E, (1» 
13,4(0,13) 
14,12, 12( 13) 
14 

RESTORE PL/I ERROR HANDLING 
RESTORE PICA ADDRESS 

RESTORE PL/I ENVIRONMENT 

RETURN TO PL/I 
SAVESPIE DS A 

Figure 13-11. Met.hod of overrid.ing and restoring PL/I error-handling 

handling facilities before returning to the 
PLiI program. It does this by issuing 
either a STAE macro with an operand of zero 
or an execute form of the SPIE macro 
restoring the saved PL/I PICA, according to 
the macros used to cancel the PL/I error­
handling. The example in Figure 13-11 
shows how these macros are used to cancel 
and subsequently restore PL/I error­
handling. 

Arguments and Parameters 

Arguments are passed between PL/I and 
assembler routines b¥ means of lists of 
addresses known as "parameter lists". Each 
address in a parameter list occupies a 
full word in main storage. The last 
fullword in the list contains X'SO' in its 
first byte to enable it to be recognized. 

Each address in a parameter list is 
either the address of a data item or the 
address of a control block that describes a 
data item. Data items themselves are never 
placed directly in parameter lists. 

RECEIVlOO ARGUMENTS IN AN ASSEMBLER­
LANGUAGE ROUTINE 

When an assembler routine is invoked by a 
PLII routine by means of a CALL statement 
or a function reference, the assembler 
routine will receive the address of a 
parameter list in register 1. The meaning 
of the addresses in the parameter list 
depends upon whether or not the entry point 
of the assembler routine has been declared 

with the ASSEMBLER option. These two cases 
are discussed separately in the following 
paragraphs. The ASSEMBLER option is fully 
described in the language reference Ir.anual 
f or this compil er • 

Assembler Routine Entry Point Declared 
with the ASSEMBLER Option 

The ASSEMBLER option is provided to 
simplify the passing of arguments from PL/I 
to assembler routines. It s~ecifies that 
the parameter list set up by PL/I is to 
contain the addresses of actual data items, 
rather than the addresses of control 
blocks, irrespective of the types of data 
that are being passed. Thus if, for 
example, an array is passed from PL/I to an 
assembler routine, the address in the 
parameter list is that of the first element 
of the array. 

Note that if a particular data item is 
not byte-aligned (for .example;, an unaligned 
bit string), the address in the parameter 
list is that of the.byte that contains the 
start of the data item. Also, varying 
length character and bit strings are 
preceded in storage b¥ a two-byte field 
specifying the current length of the 
string, and it is the address of this 
prefix that is placed in 'the para~eter 
list. 

An assembler routine whose entry point 
has been declared with the ASSEMBLER option 
can be invoked only by means of a CALL 
statement. 
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Assembler Routine Entry Point Declared 
without the ASSEMBLER Option 

If the entry point of the assembler routine 
has not been declared with the ASSEMBLER 
option, each address in the parameter list 
is either the address of a data item or the 
address of a control block, depending on 
the type of data that is being passed. 

E'or arithmetic element variables, the 
address in the parameter list is that of 
the variable itself. For all other problem 
data types, the address in the parameter 
list is that of a control block known as a 
"locator/descriptor". For program control 
data, the address in the parameter list is 
that of a control block. The formats of 
locator/descriptors and of control blocks 
for program control data are given in the 
execution logic manual for this compiler. 

It is recommended that the use of this 
type of linkage is avoided wherever 
possible. Access to locator descriptors is 
normally only necessary when the full 
attributes of the the arguments are not 
known'by the assembler routine. The use of 
function references (which cannot be used 
with the ASSEMBLER option) can be avoided 
by passing the receiving field as a 
parameter to the assembler routine. 

PASSING ARGUMENTS FROM AN ASSEMBLER­
LANGUAGE ROUTINE 

In order to pass one or more arguments to a 
PL/I routine, an assembler routine must 
create a parameter list and set its address 
in register 1. The last fullword in the 
parameter list must have x'ao' in its first 
byte. ,If the PL/I routine executes a 
RETURN(expression) statement, the last 
address in the parameter list must be that 
of the field to which PL/I is to assign the 
returned value. 

Each address in the parameter list must 

be either the address of a data iterr or the 
address of a control tlock that describes a 
data item, depending upon the type cf data 
that is being passed. For arithmetic 
element variables, the address in the 
parameter list must be that of the of the 
variable itself. For all other pretlem 
data types, the address in the parameter 
list must be that of a locater/descriptor. 
For program control data, the address in 
the parameter list must be that of a 
control block. The formats of locator 
d~scriptors and of control blocks fer 
program control data are given in the 
execution logic manual fer this cC~Filer. 

In some cases, it is possible te avoid 
the use of locator/descriptors when passing 
aggregates or strings by pretending that 
the data is an arithmetic variable. 
Suppose, for example, that an asserrtler 
routine is required to pass a fixed-length 
character string of twenty characters to a 
PL/I routine. The assembler routine can 
place the address of the character string 
itself in the parameter list, and the PL/I 
routine can be written thus: 

PP: PROC (X) ; 
DCL X FIXED, 

A CHAR (20) BASED(P); 
P = ADDR(X); 

Because X is declared to be arithmetic, 
the address in the parameter list in 
interpreted as the start of the data that 
is being passed. This address is assigned 
to P, and is subsequently used as a locator 
for the based character string A, which has 
the attributes of the data that has 
actually been passed. 

This technique will work for all data 
types except unaligned bit strings. Note 
that the dummy arithmetic parameter need 
not have the same length as the data that 
is actually being passed: it is used simply 
to enable the the passed address to be 
identified as the start of the data. 
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If you intend to use the PL/I sort 
facilities, the version of OS generated for 
your installation must include either a 
copy of the os type 1 sort/merge program 
(Program Number 360S-SM-023) or a copy of 
the os program product sort/merge program 
(Program Number 5734 SM1). The PL/I sort 
facilities make use of either os sort/merge 
program to arrange records according to a 
predetermined sequence. 

Note: If any of the data sets used by the 
sort program are to reside on an IBM 3330 
or IBM 3333 device, the OS program product 
sort/merge program (Program Number 5734 
SM1) must be used. 

The sort/merge program includes ~ 
exit points to enable user-written routines 
to be entered at particular stages during 
the sorting operation and which provide 
access to records that are being sorted. 
The PL/I sort facilities provide an 
interface to enable the sort/merge program 
to be invoked and to call PL/I procedures 
through two of the user exits, E15 and E35. 

This chapter describes the method of 
invoking sort/merge from PL/I and the use 
of the user exits E15 and E35. It should 

Ibe used in conjuction with the relevant os 
ISOrt/Merge publication. The type 1 program 
lis described in OS Sort/Merge; the program 
Iproduct is described in the publications OS 
I sort/Merge: programmer's Guide and Q§LY§ -­
ISort/Merge: Programmer's Guide. These 
lbooks are referred to collectively 
Ithroughout the remainder of this chapter as 
Inthe sort/merge publication". 

storage Requirements 

The minimum storage requirements for the 
sort program when used in conjunction with 
a PL/I program compiled by the optimizing 
compiler is 12000 bytes or 26000 bytes in 
an MVT environment. Additional storage 
requirements exist if the sort program 
handles records that are greater than 400 
bytes in length and if it uses direct­
access devices for input, output, or 
intermediate storage. Efficiency is 
enhanced if additional main storage can be 

I provided. Refer to the sort/merge 
Ipublication for further information. 

Chapter 14: PL/I Sort 

ENTRY NAMES 

A P~I Frogram invokes the sort program by 
means of a CALL statereent that narres one of 
four entry points to a PL/I sort interface 
subroutine provided by the OS PL/I Resident 
Library. The CALL staterrent also Fasses 
arguments that specifY the requirements for 
the sorting operation. The argurr,ents 
include a sequence of sort/merge control 
statements in the form of character-string 
expressions. The PL/I sort interface 
subroutine has entry pOints for four types 
of processing, shown in Figure 14-1. 

PLISRTA 

PLISRTB 

PLISRTC 

Function 

Invokes the sort/merge program 
to retrieve records frorr a data 
set (SORTIN), sort them, and 
write the~ in sorted sequence 
onto another data set 
(SORTOUT) • 

Invokes the sort/merge program 
and specifies the use of user 
exit E15. A PL/I procedure 
invoked at user exit E15 will 
supply all the records ,to be 
sorted. The sorted reccrds are 
written directly onto the data 
set SORTOUT. 

.Invokes the sort/merge program 
and specifies the use of user 
exit E35. The sort/merge 
program retrieves records from 
the data set SOR~IN. The 
sorted records are passed to a 
PL/I procedure invoked at user 
exit E35. This procedure will 
handle any output that is 
required. 

PLISRTD Invokes the sort/rrerge Frograrr: 
and specifies the use of user 
exit E15 and user exit E35. 
The use of these user exits is 
exactly as described for 
PLISRTB and PLISRTC. 

Figure 14-1. sort/merge program entry 
points 

After completion of the sort, the 
sort/merge program passes a return code to 
the invoking program to indicate whether 
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the sort is successful or not. The 
invoking procedure must include a variable 
with the attributes FIXED BINARY(31) to 
receive this return code, and the name of 
the variable must always be included in the 
argument list of the CALL statement that 
invokes sort/merge. The return codes and 
their meaning s,· are: 

o SOrt successful 

16 sort unsuccessful 

PROCEDURES INVOKED BY WAY OF SORT USER 
EXITS 

Both external and internal PL/I procedures 
can be invoked by way of sort user exits. 
The use of external PL/I procedures should 
present no problems so long as their entry 
names are declared in the main PL/I 
procedure and they are link edited with the 
main PL/I procedure to form a single 
executable program. 

All· records passed to a PL/I procedure 
from the sort/merge program, and all 
records passed to the sort/merge program, 
must be in the form of character strings. 
A PLiI procedure invoked by way of user 
exit E35 must include a character-string 
parameter; a PL/I procedure invoked from 
user exit E15 must pass a record to the 
sort/merge program by means of a RETURN 
statement with a character-string 
expression as its argument. 

Varying-length character strings can be 
returned from an E15 exi t procedure and 
sorted as variable-length records. 

Varying-length character strings cannot 
be received as parameters in an E35 exit 
procedure. However, a variable-length 
rE~cord passed to an E35 exit procedure can 
be declared as an adjustable-length 
character string. For example: 

E35X: PROC <VREC); 
DCL VREC CHAR<*); 

A sorting operation can also be 
specified to handle fixed-length records 
when the PL/I procedure is to pass varying­
length character strings to it. In this 
situation, the strings are converted to 
fixed-length records of maximum length by 
having blanks added to them where 
necessary. 

Similarly, fixed-length character 
strings passed from a PL/I procedure can be 

converted into variable-length records and 
sorted. 

A PL/I procedure invoked ty way of a 
sort/merge user exit rrust pass a return 
code to the sort program to indicate what 
action should be taken when the PL/I 
procedure next relinquishes control. This 
is effected by invoking frorr within the 
procedure the PL/I library interface 
subroutine FLIRETC as follo~s: 

CALI. PLIRETC(n); 

where "n" can have one of the follcwing 
values to specify the action required: 

For ~rocedures invoked by means of user 
exit E15: 

8 Do not return to this ~xocedure. 

12 Include the record returned frcn 
the procedure in the sort. 

16 sto~ the sort and return immediately 
to the invoking proceduxe. (OS 
~rogram product sort/merge program 
only. ) 

For procedures invoked by neans cf user 
exit E35: 

4 Pass the next sorted record to the 
E35 procedure. 

8 Do not return to this ~xocedure. 

16 stop the sort and retuxn inrrediately 
to the invoking procedure. <OS 
program product sort/nexge program 
only. ) 

DATA SETS USED BY SORT/MERGE 

The execution step for a PL/I ~rogran that 
uses PL/I soxt requires job control DO 
statements for some or all cf the fcllowing 
data sets in addition to those required by 
the Pl./I program. 

Input Data Sets 

If the sort/merge progran is to read the 
records to te sorted from a data set, 
include a DO statement for the data set, 
using the ddname SORTIN. 
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arg1 

arg2 

arg3 

arg4 

arg5 

arg6 

arg7 

arg8 

arg9 

Description 

A character string containing the 
sort/merge SORT statement; this 
statement must be preceded and 
followed by a blank character. 

A character string containing the 
sort/merge RECORD statement; this 
statement must be preceded and 
followed by a blank character. 

Amount of main storage for the 
sort/merge program. 

Name of the variable in the 
invoking procedure that is to 
receive the sort return code. 

Entry point name of the PL/I 
procedure to be invoked from user 
exit E15. 

Entry point name of the PL/I 
procedure to be invoked from user 
exit E3S. 

Replacement ddname characters (see 
the section ·Multiple Invocations 
of sort/Merge,· later in this 
chapter) • 

Diagnostic message listing option 
(see the section ·Sort/Merge 
Message Listing Options,· later in 
this chapter). 

Sorting technique option (see the 
section ·sort/Merge Sorting 
Techniques,· later in this 
chapter) • 

Figure 14-2. Arguments used when 
invoking sort/merge 

Work Data Sets 

The sort/merge program requires at least 
three magnetic-tape or direct-access data 
sets for use as intermediate storage; you 
can increase efficiency by specifying the 
direct-a.ccess data sets on separate direct­
access devices., If the volume of records to 
be sorted demands more intermediate 
storage, you can specify up to 32 data 
sets. Provide a DO statement for each work 
data set, using the ddnames SORTWK01 to 
SORTWK32. 

Output Data Sets 

If the sort/merge program is to write the 
sorted records onto an output data set, 
include a DD statement for the data set l, 

using the ddname SORTOUT. 

Other Data sets 

For the sort program to execute 
successfully, it must have access to the 
following data sets: 

SORTLIB 

SYSOUT 

The system sort/nerge program 
library. 

For sort/merge program 
diagnostic messages. 

The following data sets are needed if 
the associated facility is to be used: 

SORTCKPT 

SYSUDUMP 

PLIDUMP 

If the sort/merge program is to 
make use pf the 
checkpoint/restart facility. 

For dumps of main storage if 
required for debugging the sort 
program. 

For dumps of main storage if 
required for detugging the PL/I 
program. 

Invoking Sort/Merge from PL/I 

The sort/merge program is inveked from a 
PL/I program by one of the C~LL statements 
listed below. The nunber of argunents 
required depends on the entry name invoked. 

The arguments include sort/n.erge frogran 
control statements that define the 
processing' to be carried out and describe 
the records to be sorted. (~hen the 
sort/merge program is invoked as an 
independent job step, these centrel 
statements are submitted by way of the 
SYSIN input stream.) The centrol 
statements are described in the sort/merge 
publication. Note that the MERGE statement 
cannot be used when invoking the sert/merge 
program through the PL/I sort interface. 
The general syntax of the CALL statenent 
for each of the four entry points is: 
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MSORT: PROC OPTIONSCMAIN): 

/* INVOKE THE SORT PROORAM FOR THE FIRST TIME */ 

CALL PLISRTA (I SORT FIELDS=(7,74,CH,A) I, 
I RECORD TYPE=F,LENGTH=(SO) I, 

100000, 
RETURN_CODE) : 

/* INVOKE THE SORT PROGRAM FOR THE SECOND TIME */ 

CALL PLISRTA (I SORT FIELDS=C7,74,CH,A) " 
, RECORD TYPE=F,LENGTB=CSO) , 
100000, 
RETURN CODE, 
'TASK'>: 

END MSORT: 

Figure 14-3. Multiple invocations 
of sort/merge 

CALL PLISRTA(arg1,arg2,arg3,arg4,arg7, 
argS,arg9); 

CALL PLISRTBCarg1,arg2,arg3,arg4,arg5, 
arg7;argS,arg9): 

CALL PLISRTCCarg1,arg2,arg3,arg4,arg6, 
arg7,argS,arg9): 

CALL PLISRTDCarg1,arg2,arg3,arg4,arg5, 
arg6,arg7,argS,arg9): 

The arguments are described in Figure 
14-2. 

I Arguments arg7, argS, and arg9 are 
I optional. If an optional argument is net 
used, it need not be specified wlless 
another argument that follows it in the 
gi ven order is specified • .- In this case, 
the unused argument must be specified as a 
null string. The following sections 
describe how to use the optional arguments. 

IMultiple Invocations of sort/Merqe 

For multiple invocations of the sort/merge 
program from a single job step, -the 
standard ddnames of sort data sets (SORTIN, 
SORTOUT, SORTWK, and SORTCKPT) can be 
changed by replacing up to the first four 
characters of the ddnames with a similar 
number of different characters. This is 
achieved by specifying the optional 
argument arg7 in the CALL statements that 
invoke the sort/merge program. For the 

invocations of the sort/merge program using 
modified ddnames, the optional argument 
should be a character string that contains 
the replacement characters. Note that the 
first character of the replacement string 
must be alphabetic. 

I For the invocation using the standard 
Isort/merge data sets, arg7 need not be 
Ispecified unless argS is specified, when 
larg7 should be specified as a null string. 

I 
I An example of multiple invocation is 
Igiven in Figure 14-3. 

In this example, the first invocation of 
the sort/merge prograrr requires tD 
statements with the following ddnames: 

/ /SORTIN DD ••• 
/ /SORTOUT DD ••• 
/ /SORTWK01 DD ••• 

The second invocation of the scrt/merge 
program requires DD statements with the 
following ddnames: 

/ /TASKIN DD ••• 
/ /TASKOUT DD ••• 
//TASKWK01 DD ••• 
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Isort/Merge Message Listing Options 

It is possible to select one of five 
options for specifying how the sort/merge 
program diagnostic messages are to be 
produced. The selected option can be 

Ispecified as an optional argument (arg 8) 
to the entry point used. The optional 
argument should contain a character string 
selected from those given in Figure 14-4. 

NO No messages to be printed 

AP All messages to be printed on the 
printer 

AC All messages to be printed on the 
system console 

CP Critical messages only to be printed 
on the printer 

CC Critical messages only to be printed 
on the system console 

Figure 14-4. sort/merge message 
listing options 

I If no sort/merge listing option is 
I specified, the diagnostic messages will be 
/printed in the way specified when the 
Isort/merge program was generated. 

An example of a CALL PLISRTA statement 
that does not modify the sort/merge ddnames 
but that does specify a sort/merge program 
message listing option is given in Figure 
14-5. 

CALL PLISTRA (' SORT FIELDS=C7,74,CH,A) , 
, RECORD TYPE=F,LENGTH=(80) 
100000, 
RETURN CODE, 
, , , i* NULL DDNAME ARGUMENT */ 
, Cp' ) ; 

Figure 14-5. Specifying a sort/merge 
message listing option 

Sort/Merge Sorting Techniques 

It is possible to select one of four 
sorting techniques for use by the 
sort/merge program. The techniques are 
described in the sort/merge program 
publication. The selected technique must 
be specified in an optional argument (arg 
9) to the entry point used. The optional 

argument should contain one ef the 
character strings BALN, CRCX, OSCL, or POLY 
according to the technique that is 
required. 

I If no sorting technique o~tion is 
Ispecified, the\ sort/merge program will use 
Ithe method that is most efficient for the 
Iparticular job. Specifying that a 
/particular technique is to be used could 
Itherefore cause the sort/merge operation to 
Ibe performed less efficiently. 

An example of a CALL PLISRTA statement 
that neither modifies sort/nerge ddnames 
nor specifies a sort/merge message listing 
option but that does specify a sorting 
technique is given in Figure 14-6. 

CALL PLISRTA (' SORT FIELDS=(7,74,CH,A) , 
, RECORD TYPE=F,LENGTH=(SO) 
100000, 
RETURN CODE, . , -, 

/* NULL DDNAME ARGUMENT */ 
•• , 

/* NULL LISTING OPTION ARGUMENT /* 
'POLY'); 

Figure 14-6. Specifying a sert/merge 
sorting technique option 

Examples of Using PL/I Sort 

SORTING RECORDS DIRECTLY FROM ONE DATA 
SET TO ANOTHER (PLISRTA) 

The example in Figure 14-7 illustrates the 
use of entry point PLISRTA to retrieve 
records from an input data set (SORTIN), 
sort them, and write them directly in 
sorted sequence onto an output data set 
(SORTOUT). 

The PL/I program contains the following 
elements: 

• A declaration of the variable RETURN 
CODE to receive the return code from the 
sort/merge program. 

• A CALL statement to invoke the entry 
point PLISRTA. 

• Statements to test the return code. 

The example uses the nininun of data 
sets; one for input, one for output, and 
three direct-access storage extents en a 
single disk storage drive. 
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/ /OPT14#7 JOB 
//STEP1 EXEC PLIXCLG,PARM.PLI='SIZE(130K),OBJECT' 
//PLI.SYSIN DD * 
E X10 6: PROC OPTIONS ( MAl N) ; 

DCL RETURN_CODE FIXED BIN(31,0); 

CALL PLISRTA (' SORT FIELDS=( 7, 74,CH ,A) , 
, RECORD TYPE=F,LENGrH= (80) " 
45000, 
RETURN CODE); 

IF RETURN_CODE = 16 THEN PUT SKIP EDIT ('SORT FAILED') (A): 
ELSE IF RETURN_CODE = 0 THEN PUT SKIP EDIT ('SORT COMPLETE') 

(A) : 
ELSE PUT SKIP EDIT ('INVALID SORT RETURN CODE') (A); 

END EX106: 
/* 

//GO.SORTIN DD * 
003329HOOKER S.W. RIVERDALE, SATCHWELL LANE, BACONSFIELD 
002886BOOKER R.R. ROTORUA, MILKEDGE LANE, TOBLEY 
003077ROOKER & SON, LITTLETON NURSERIES, SHOLTSPAR 
059334HOOK E.H. 109 ELMTREE ROAD, GANNET PARK, NORTHAMPTON 
073872HOME TAVERN, WESTLEIGH 
000931FOREST, IVER, BUCKS 
/* 
//GO.SORTOUT DD SYSOUT=A,DCB=(RECFM=F,BLKSIZE=80) 
//GO.SYSOUT DD SYSOUT=A 
//GO.SORTLIB DD DSN=SYS1.SORTLIB,DISP=SHR 
//GO.SORTWK01 DD UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO.SORTWK02 DD UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO.SORTWK03 DD UNIT=2314,SPACE=(TRK,20"CONTIG) 

Figure 14-7. Invoking sort/merge via entry point PLISRTA 

IUSING USER EXIT E15 TO PASS RECORDS TO 
IBE SORTED (PLISRTB) 

The example in Figure 14-8 illustrates the 
use of entry point PLISRTB to enable 
records to be supplied to the sort by a 
PL/I procedure. 

Like that in the previous example, the 
main procedure invokes the sort/merge 
program and tests the return code when 
processing is complete. Note that records 
to be sorted can be supplied only by the 
procedure invoked by way of user exit E15 
(in this case, procedure E15X). 

Each time procedure E15X is invoked by 
the sort/merge program, E1?X reads a record 
from the input stream and passes it to the 
sort after the appropriate return code has 
been passed. 

USING USER EXIT E35 TO HANDLE SORTED 
RECORDS (PLISRTC) 

The example in Figure 14-9 illustrates the 

use of entry point PLISRTC tc enable 
records to te supplied from the sort to the 
PL/I procedure E35X. As in previous 
examples, the main procedure invokes the 
sort/merge program and tests the return 
code when processing is com~lete. Each 
tirre prccedure E35X is invoked by the 
sort/merge program, it receives a scrted 
record as a parameter" prints it, and 
requests the next record frcn the 
sort/merge program ty passing it the 
appropriate return code. 

PASSING RECORDS TO BE SORTED, AND 
RECEIVING SORTED RECORDS (PLISRTD) 

The example in Figure 14-10 illustrates the 
use of entry point PLISRTD to enable 
records to be supplied to the sort from a 
PL/I procedure and sorted reccrds tc be 
supplied from the sort to a PL/I procedure. 
As in previous examples, the main prccedure 
invokes the sort/merge program and tests 
the return code when processing is 
complete. The use of the E15 user exit is 
identical to that in Figure 14-8; the use 
of the E35 user exit is identical to that 
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//OPl' 14# 8 JOB 
//STEPl EXEC PLIXCLG,PARM.PLI='SIZE(130K),OBJECT' 
//PLI.SYSIN DD * 
EXI07: PROC OPTIONS (MAIN); 

DCL RETURN_CODE "FIXED BIN( 31, 0); 

CALL PLISRTB (' SORT FIELDS=(1,14,CH,A) , 
, RECORD TYPE=F,LENGTH=(80) 
45000, 
RETURN CODE, 
E15X);-

IF RETURN CODE = 16 THEN PUT SKIP EDIT ('SORT FAILED') (A); 
ELSE IF RETURN CODE = 0 THEN PUT SKIP EDIT ('SORT COMPLETE') (A): 

ELSE PUT SKIP EDIT ('INVALID SORT RETURN CODE') (A): 

E15X: /* THIS PROCEDURE OBTAINS RECORDS FROM THE INPUT STREAM */ 
PROC RETURNS (CHAR (80» : 

DCL SYSIN FILE RECORD INPUT, 
INFIELD CHAR(80) INIT(' '): 

ON ENDFILECSYSIN) BEGIN; 
PUT SKIP(3) EDIT ('END OF SORT PROGRAM INPUT') (A)i 
CALL PLlRETC(8); /* SIGNAL END OF SORT INPUT */ 
GOTO ENDE15: 
END: 

READ FILE (SYSIN) INl'O (INFIELD); 

ENDE15: 
CALL PLIRETC(12); /* INPUT TO SORT CONTINUES */ 
RETURN (INFIELD); 
END E15Xi 

END EX107i 
/* 
//GO. SYSIN DO * 
003329HOOKER S.W. RIVERDALE, SATCHWELL LANE, BACONSFIELD 
002886BOOKER R.R. ROTORUA, MILKEDGE LANE, TOBLEY 
003011ROOKER & SON, LITTLETON NURSERIES, SHOLTSPAR 
059334HOOK E.H. 109 ELMTREE ROAD, GANNET PARK, NORTHAMPTON 
073872HOME TAVERN, WESTLEIGH 
000931FOREST, IVE~, BUCKS 
/* 
//GO.SORTOUT DO SYSOUT=A,DCB=(RECFM=F,BLKSIZE=80) 
//GO.SYSOUT DD SYSOUT=A 
//GO.SORTLIB DO DSN=SYS1.S0RTLIB,DISP=SHR 
//GO.SORTWK01 DD UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO.SORTWK02 DO UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO.SORTWK03 DD UNIT=2314,SPACE=(TRK,20"CONTIG) 

Figure 14-8. Invoking sort/merge via entry point PLISRTB 

in Figure 14- 9. requests no more records. 

The sequence of events is as follows: 

1. The PL/I program invokes the 
sort/merge program. 

2. The sort/merge program invokes the E15 
routine for each input record until 
the return code is set to 8. 

3. The sort/merge program invokes the E35 
routine for each sorted record until 
all the sorted records have been 
passed or until the E35 routine 

SORTING VARIABLE-LENGTH RECORDS 

The following points should l:e considered 
when sorting variable-length records: 

• The portion of a variable-length record 
that contains the control field or 
fields on which the sort is to be 
performed must be present and of the 
same length for every reccrd to l:e 
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/ /OPT14#9 JOB 
//STEP1 EXEC PLIXCLG,PARM.PLI=' SIZE (130K) ,OBJECT' 
//PLI.SYSIN DD * 

EX108: PROC OPTIONS(MAIN)i 

DCL RETURN_CODE FIXED BIN(31,0)i 

CALL PLISRTC (' SORT FIELDS=(7,74,CH,A) " 
, RECORD TYPE=F, LENGTH= ( 80) " 
45000, 
RETURN CODE, 
E35X); -

IF RETURN CODE = 16 THEN PUT SKIP EDIT ('SORT FAILED') (A): 
ELSE IF RETURN CODE = 0 THEN PUT SKIP EDIT ('SORT COMPLETE') (A): 

ELSE PUT SKIP EDIT ('INVALID SORT RETURN CODE') (A): 

E35X: /* THIS PROCEDURE OBTAINS SORTED RECORDS */ 

/* 

PROC (INREC): 
DCL INREC CHAR(80): 
PUT SKIP EDIT (INREC) (A): 
CALL PLIRETC(4): /* REQUEST NEXT RECORD FROM SORT */ 
END E35X: 

END EXl08: 

//GO.SYSOUT DO SYSOUT=A 
//GO.SORTLIB DD DSN=SYS1.S0RTLIB,DISP=SBR 
//GO~SORTWKOl DO UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO.SORTWK02 DO UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO.SORTWK03 DD UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO.SORTIN DD * 
003329HOOKER S.W. RIVERDALE, SATCHWELL LANE, BACONSFIELD 
002996BOOKER S.W. ROTORUA, MILKEDGE LANE, TOBLEY 
003077ROOKER & SON, LITTLETON NURSERIES, SHOLTSPAR 
059334HOOK E.H. 109 ELMTREE ROAD, GANNET PARK, NORTHAMPTON 
073872HOME TAVERN, WESTLEIGH 
000931FOREST, IVER, BUCKS 
/* 

Figure 14-9. Invoking sort/merge via entry point PLISRTC 
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//OPI'14#10 JOB 
//STEPl EXEC PLIXCLG,PARM.PLI='SIZEC130K) ,OBJECT' 
//PLI.SYSIN DD * 

EX109: PROC OPTIONS CMAIN) ; 

DCL RETURN_CODE FIXED BINC31,0); 

CALL PLISRTD (' SORT FIELDS=C7,74,CH,A) • 
, RECORD TYPE=F,LENGTB=(80) 

45000, 
RETURN CODE, 
E15X, -
E35X); 

IF REl'URN CODE = 16 THEN PUT SKIP EDIT (' SORT FAILED') (}\); 
ELSE IF RETURN CODE = 0 THEN PUT SKIP EDIT C' SOR'l' COMPLETE') CA); 

ELSE PUT SKIP EDIT ('INVALID SORT RETURN CODE') (A); 

E15X: /* THIS PROCEDURE OBTAINS RECORDS FROM THE INPUT STREAM */ 
PROC RETURNSCCHAR(80»; 

ENDE15: 

DCL INFIELD CHAR(80) INITC' I); 

ON ENDFILECSYSIN) BEGIN; 
PUT SKIP(3) EDIT ('END OF SORT PROGRAM INPUT. 

'SORTED OUTPUT SHOULD FOLLOW') (A); 
CALL PLIRETC(8); /* SIGNAL END OF SORT INPUT 
GOTO ENDE15; 
END; 

GET FILE (SYSIN) EDIT (INFIELD) (AC80»; 
PUT SKIP EDIT (INFIELD) (A); 
CALL PLIRETC(12); /* INPUT TO SORT CONTINUES */ 
RETURN (INFIELD); 
END E15X; 

E35X: /* THIS PROCEDURE OBTAINS SORTED RECORDS */ 
PROC (INREC); 

DCL INREC CHAR(80); 
PUT SKIP EDIT CINREC) (A); 

• , 

NEXT: CALL PLIRETC( 4); /* REQUEST NEXT RECORD FROM SORT */ 
END E35Xi 

END EXl09; 
/* 
//GO.SYSOUT DD SYSOUT=A 
//GO.SORTLIB DO OSN=SYS1.S0RTLIB,DISP=SHR 
//GO.SORTWKOl DO UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO. SORTWK02 DO UNIT=2314 ,SPACE= (TRK,20', ,CONTIG) 
//GO.SORTWK03 DD UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO. SYSIN DO * 
003329HOOKER S.W. RIVERDALE, SATCHWELL LANE, BACONSFIELD 
002996BOOKER S.W. ROTORUA, MILKEDGE LANE, TOBLEY 
003077ROOKER & SON, LITT~El'ON NURSERIES, SHOLTSPAR 
059334HOOK E.H. 109 ELMTREE ROAD, GANNET PARK, NORTHAMPTON 
073872HOME TAVERN, WESTLEIGH 
000931FOREST, IVER, BUCKS 
/* 

Figure 14-10. Invoking sort/merge via entry point PLISRTD 
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/ /OPT14#11 JOB 
//STEPl EXEC PLIXCLG,PARM.PLI='SIZEC130K),OBJECT' 
//PLI.SYSIN DD * 

/* PL/I EXAMPLE USING PLISRTB TO SORT VARIABLE-LENGTH RECORDS */ 
EX1306: PROC OPTIONSCMAIN): 

DCL RETURN CODE FIXED BINC31,0): 
CALL PLISRTB C' SORT FIELDS=C11,14,CH,A),WORK=4 " 

, RECORD TYPE=V,LENGTH=C84",24,44) • 
45000 
RETURN CODE, 
E15X);-

IF RETURN CODE = 0 THEN PUT SKIP EDIT ('SORT COMPLETE')CA): 
ELSE IF RETURN CODE=16 THEN PUT SKIP EDIT C 'SORT FAILED') (A): 

ELSE PUT SKIP EDIT C'INVALID RETURN CODE') CA): 
lnSX: PROC RETURNS (CHAR (80) VARYING): 

DCL STRING CHAR(80) VAR; 
ON ENDFILE(SYSIN) BEGIN: 

PUT SKIP EDIT C'END OF INPUT') CAl; 
CALL PLIRETC(8); 
GOTO ENDE15; 
END; 

GET EDITCSTRING) (A(80»; 
I=INDEXCSTRINGII' ',' ')-1; /* RESET THE LENGTH CF THE */ 
STRING = SUBSTRCSTRING,l,I); /* STRING FROM 80 TO LENGTH */ 

/* OF THE TEXT IN EACH INPUT*/ 
/* RECORD */ 

PUT SKIP EDIT(I,STRING) CF(2),XC3),A): 

/* 

CALL PLlRETC(12); 
RETURN (STRING) : 

END15: END E15Xi 
END EX1036; 

//GO.SYSIN DO * 
003329HOOKER S.W. RIVERDALE, SATCHWELL LANE, BACONSFIELO 
002886BOOKER R.R. ROTORUA, MILKEOGE LANE, TOBLEY 
003077ROORER & SON, LITTLETON NURSERIES, SHOLTSPAR 
059334HOOK E.H. 109 ELMTREE ROAD, GANNET PARK, NCRTHAMPTON 
073872HOME TAVERN, WESTLEIGH 
000931FOREST, !VER, BUCKS 
/* 
//GO.SORTOUT DD SYSOUT=A,DCB=(RECFM=V,BLKSIZE=88) 
//GO.SYSOUT DO SYSOUT=A 
//GO.SORTLIB DD DSN=SYS1.SORTLIB,DISP=SHR 
//GO.SORTWKOl DD UNIT=2314,SPACE=CTRK,20"CONTIG) 
//GO.SORTWK02 DD UNIT=2314,SPACE=(TRK,20"CONTIG) 
//GO.SORTWK03 DD UNIT=2314,SPACE=(TRK,20"CONTIG) 

Figure 14-11. Sorting variable-length records 

sorted. A sort cannot be performed on 
control fields whose length or position 
within the record is liable to alter. . 
'I'hus the control fields would be 
expected within the minimum length given 
for the records in the record statement. 

field converted into a length-field for 
variable-length records. The length 
will be the current length of the 
character string plus four bytes for the 
length field. A fixed-length string 
will have the length field added to form 
a variable-length reccrd. Consequently, 
fixed-length strings of different 
lengths can be returned frorr the same 
procedure. 

• The length of each record is recorded in 
the fi rst four byt es of the record. 
provision for this length field should 
be made when you specify the sort 
control fields in the SORT control 
statement. 

• An E35 procedure can only use adjustable 
strings to receive variable-length 
records from the sort program. 

• Varying-length strings passed from an 
E15 procedure will have the PL/I length The example in Figure 14-11 shows a 
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program to read fixed-length (80-byte) 
records from SYSIN, convert them to 
varying-length strings, sort them, and 
print them. The maximum length of each 
variable-length record after conversion 
from a string is 84 bytes including the 
four-byte control field. The maximum block 
size for these records in the SORTOUT data 
set is 88 bytes. The sort field starts on 
byte 7 of the string. consequently, it is 
defined as starting on byte 11 of the 
record to allow tor the four-byte control 
field. 
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The PL/I Checkpoint/Restart feature 
provides a convenient method of taking 
checkpoints during the execution of a long­
running program in a batch environment. It 
cannot be used in a TSO environment. 

At points specified in the program, 
information about the current status of the 
program is written as a record on a data 
set. If the program terminates due to a 
system failure, this information can be 
used to restart the program close to the 
point where the failure occurred, avoiding 
the need to rerun the program completely. 

This restart can be either automatic or 
deferred. An automatic restart is one that 
takes place immediately (provided the 
operator authorizes it when requested by a 
system mes~age). A deferred restart is one 
that is performed la ter a s a new job. 

You can request an automatic restart 
from within your program without a system 
failure having occurred. 

PL/I Checkpoint/Restart uses the 
Advanced Checkpoint/Restart Facility of the 
operating system. This is fully described 
in the publication Advanced 
Checkpoint/Restart. 

To use checkpoint/restart you Rust do 
the following: 

• Request, at suitable points in your 
program, that a checkpoint record is 
written. This is done with the built-in 
subroutine PLICKPT. 

• Provide a data set on which the 
checkpoint record canrbe written. 

• Also, to ensure the desired restart 
activity, you may need to specify the RD 
parameter in the EXEC or JOB statement 
(see the publication JCL Reference). 

Note: You should be aware of the 
restrictions affecting data sets used by 
your program. These are detailed in the 
publication Advanced Checkpoint/Restart. 

Writing a Checkpoint Record 

Each time you want a checkpoint record to 
be written, you must invoke, from your PL/I 
program, the built-in subroutine PLICKPT. 

Chapter IS: Checkpoint/Restart 

The CALL statement has the fcrre: 

CALL PLICKPT[(ddname[,check­
id[,org[,code]]]])]~ 

The four arguments are all optional. If 
Ian argument is not used, it need not be 
Ispecified unless another argument that 
Ifollows it in the given ~rder is specified. 
lIn this case, the unused argument must be 
Ispecified as a null string. The following 
Iparagraphs describe the arguments. 

"ddname" is a character string constant or 
variable specifying the name of the DD 
statement defining the data set that iS,to 
be used for checkpoint records. If this 
argument is omitted, the systerr will use 
the default ddname SYSCHK. 

"check-id" is a character string constant 
or variable specifying the narre that you 
want to assign to the checkpoint record so 
that you can identify it later, if 
required. - If this argument is omitted, the 
system ~ill supply a unique identification 
and print it at the operator's console. 

"org" is a character string constant or 
variable with the attributes CHARAC'tER(2) 
whose value indicates, in operating systerr 
terms, the organization of the checkpoint 
data set. PS indicates sequential (that 
is, CONSECUTIVE) organizaticn; PO 
represents partitioned organization. If 
this argument is omitted, PS is assurred. 

"code" is a variable with the attributes 
FIXED BINARY (31), which can receive a 
return code from PLICKPT. 'the retuzn code 
has the following values: 

o A checkpoint has been successfully 
taken. 

4 A restart has been successfully made. 

8 A checkpoint has not been taken. The 
PLICKPT statement should be checked. 

12 A checkpoint has not been taken. 
Check for a missing DD statement, a 
hardware error, or insufficient space 
in the data set. A checkpoint will 
fail if taken while a DISPLAY 
statement with the REPLY option is 
still incomplete or if the program is 
using multitasking. 

16 A checkpoint has been taken, but ENQ 
reacro calls are outstanding and will 
not be restored on restart. This 
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situation will not normally arise for 
a PL/I program. 

Checkpoint Data Set 

A DD statement defining the data set on 
which the checkpoint records are to be 
placed, must be included in the job control 
procedure. This ~ata set can have either 
CONSECUTIVE or partitioned organization. 
Any valid ddname can be used. If you use 
the ddname SYSCHK, you do not need to 
specify the ddname when invoking PLICKPT. 

A data set name need be specified only 
if you want to keep the data set for a 
deferred restart. The I/O device can be any 
magnetic-tape or direct-access device. 

If you want to obtain only the last 
checkpoint record, then specify status as 
NEW (or OLD if the data set already 
exists). This will cause each checkpoint 
record to overwrite the previous one. 

If you want to retain more than one 
checkpoint record, specify status as MOD. 
This will cause each checkpoint record to 
be added after the previous one. 

If the checkpoint data set is a library, 
then "check-id n is used as the member-name. 
Thus a checkpoint will delete any 
preViously-taken checkpoint with the same 
name. 

For direct access storage, enough 
primary space should be allocated to store 
as many checkpoint records as you will 
retain. You can specify an incremental 
space allocation, but it will not be used. 
A checkpoint record is approximately 5000 
bytes longer than the area of main storage 
allocated to the step. 

No DCB information is required, but you 
can include any of the following, where 
applicable: 

OPTCD=W, OPTCD=C, RECFM=UT, NCP=2, TRTCH=C 

These subparameters are described in 
Appendix A. 

Performing a Re start 

A restart can be automatic or deferred. 
Automatic restarts can be made after a 
system failure or from within the program 
itself. All automatic restarts need to be 
authorized by the operator when requested 
by the system. 

AUTOMATIC RESTART AFTER A SYSTEM 
FAILURE 

If a system failure occurs after a 
checkpoint has been taken, the auton.atic 
restart will occur at the last check~oint 
if you have specified RD=R (or omitted the 
RD parameter) in the EXEC or JOB stgtement. 

If a system failure occurs before any 
checkpoint has been taken, then an 
automatic restart, from the beginning of 
the job step, can still occur if you have 
specified RD=R in the EXEC or JOB 
statement. 

If a system failure occurs after a 
checkpoint has been taken, then you can 
still force automatic restart from the 
beginning of the job step by specifying 
RD=RNC in the EXEC or JOB statement. 

AUTOMATIC RESTART FROM WITHIN THE 
PROGRAM 

An automatic restart can be requested at 
any point in your program. The rules 
applying to the restart are the sane as for 
a restart after a system failure. To 
request the restart, you must execute the 
statement: 

CALL PLIREST; 

To effect the restart., the compiler 
termina tes the program abnornally, . with a 
system completion code of 4092. Therefore, 
to use this facility, the systeR ccn~leticn 
code 4092 must not have been deleted from 
the table of eligible codes at systen 
generation. 

DEFERRED RESTART 

To ensure that automatic restart activ~ty 
is canceled, but that the checkpoin~s are 
still available for a deferred restart, 
specify RD=NR in the EXEC or JOB statement 
when the program is first executed. 

If a deferred restart is supsequently 
required, the program mpst be submitte4 as 
a new job,. with the RESTART ~arameter ~n 
the JOB stateme~t. The RES~T parameter 
specifies the job step at which the restart 
is to be made and, if you want to restart 
at a checkpoint, the name of the checkpoint 
record. The RESTART parameter has the form: 

RESTART=(stepname[,check-idl) 
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For a restart from a checkpoint, you 
must also provide, immediately before the 
EXEC statement for the job step, a DD 
statement, with the name SYSCHK, defining 
the data set containing the checkpoint 
record. 

MODIFYING CHECKPOINT/RESTART ACTIVITY 

You can cancel automatic restart activity 
from any checkpoints taken in your program 
by executing the statement: 

CALL PLICANC; 

However, if you have specified RO=R or 
RD=RNC in the JOB or EXEC statement, 
automatic restart can still take ~lace frorr 
the beginning of the job step. 

Also, any checkpoints already taken will 
still be availatle for a deferred restart. 

You can cancel any a.utomatic restart, 
and also the taking of checkfoints, even if 
requested in your program, ty specifying 
RD=NC in the JOB or EXEC staterrent. 
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Appendix A: DeB Subparameters 

This appendix shows you how to code data 
set information in the DCB parameter of the 
DD statement and how to make use of 
existing DCB information. It also contains 
an alphabetic list of the subparameters 
that apply to a PL/I program. These 
subparameters are specified in the DCB 
parameter of the DO statement. Chapter 3 
shows you how to write a DD statement and 
chapter 6 shows you how to use the name 
(ddname) of the DD statement. For a full 
description of the DO statement see the job 
control language publications. 

DeB Parameter 

The DCB parameter enables you to add 
information about your data set to the data 
control block (DCB) generated when the 
associated file in' your PL/I program is 
opened. The information to be added is 
defined in one or more subparameters. 
These subparameters correspond to the 
operands of the DCB macro instruction and 
are specified in the same way. For a full 
description of macro instructions see the 
supervisor and data management macro 
instructions publication. 

Code the DCB parameter as follows: 

DCB=subparameter 

or 

DCB=(subparameter,subparameter) 

For example: 

DCB=BLKSI ZE=8 0 

DCB=(RECFM=FB,LRECL=80) 

Using Existing DeB Information 

You can use the DCB parameter to make use 
of DCB information that alrea~ exists 
either in the label of a similar data set, 
or that has been specified in. the DCB 
parameter of an earlier DD statement. 

INFORMATION IN SIMILAR DATA SETS 

You can copy DCB information from the label 
of a similar data set by coding: 

DCB=dsname 

where wdsname w is the nane of the data set 
containing the information you want to 
copy. This data set must be cataloged, it 
must be on a direct-access storage device, 
and the volume containing it must be 
mounted before execution of the job step. 

INFORMATION IN AN EARLIER DA~A SET 

You can also copy the DCB informaticn from 
an earlier DD statement in a job by coding: 

DCB= •• stepname.ddname 

where the asterisk tells the o~erating 
system that this is to be a tackward 
reference, Wstepname w is the name of the 
job step in which the earlier DD statement 
app~ars, and wddnamew is the name of the 
ear1ier DD statement. If the earlier DO 
statement is in a cataloged procedure you 
must include the procedure ste~ name as 
well as the job step name, for example by 
coding: 

DCB= •• stepname. procstepname. ddnaIre 

Overriding Existing DCB Informa tion 

If the existing QCB inforrr.ation does not 
meet your requirements exactly you can 
override any of the subparameters by 
specifying the required information in a 
new subparameter. For example, if· an 
e~isting DO statement named IN in a job 
step named COMP has the follcwing DCE 
parameter: 

DCB=CREC~=FB,LRECL=80) 

and you want LRECL to be 100, simply code: 

DCB=C •• COMP.IN,LRECL=100) 
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Subparameters of the DeB 
Parameter 

The following is a summary of those 
subparameters that can apply to your PL/I 
program. The notation used in the 
descriptions is as follows: 

II unsigned decimal integer 

indicates a choice 

{} braces indicate that you mus·t select 
one line from the items enclosed 

[] brackets indicate that the item 
enclosed is optional. 

Code capital letters and numbers exactly as 
shown. 

BLKSIZE=n 

specifies the length in bytes of a block. 
The maximum length is 32760 bytes. 

For fixed-length records, the block size 
must be an integral multiple of the record 
length (LRECL)i the minimum size is 1 byte. 

For variable-length (V-format and VB­
format) records, the block size must be at 
least eight bytes larger than the largest 
item of data that you expect to read or 
write (that is, four bytes larger than the 
record length specified in LRECL). 
However, if the records are spanned (VS­
format and VBS-format), you can specify 
block size independently of record length. 
The minimum block size for data sets on 
magnetic tape is 18 bytes. 

BUFNO=n 

specifies the number of buffers to be used 
in accessing the data set. The maximum 
number is 255 (unless another maximum has 
been determined for your installation 
during system generation). For a STREAM 
file or BUFFERED RECORD file, if you do not 
specify the number of buffers or you 
specify zero buffers, the number is assumed 
to be two. 

CODE=AIBICIFIIINIT 

specifies the code in which paper tape is 
punched. (Data is read into main storage 
and then converted from that code to 

EBCDIC. ) 

A ASCII (8-track) 

B Burroughs (7-track) 

C NCR (8-track) 

F Friden (8-track) 

I IBM BCD perfora\ed-tape transnission 
code (8-track) 

N No conversion required (F-format 
records only) 

T Teletype (5-track) 

If no code is specified, I is assuned. 

CYLOFL=n 

specifies, for an INDEXED data set, the 
number of tracks of each cylinder tc be 
reserved for the records that overflow from 
other tracks in that cylinder. The 
theoretical maximum is 99, tut the 
practical limit varies with the particular 
device. 

There must be at least one track in each 
cylinder to hold the prime data. 

DEN=0111213 

specifies the recording density for 
magnetic tape as follows: 

Bytes per inch (bpi) 

DEN 7-track 9-track 

o 

1 

2 

3 

200 

556 

800 800 

1600 

The density assumed if you omit this 
subparameter is: 

7-track: 
9-track (single density)~ 
9-track (dual density): 

200 bpi 
800 b{:i 

1600 bpi 

(Th~ subparameter TRTCB is required for 7-
track tape.~ 
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DSORG=ISIDA 

specifies the organization of the data set 
you are creating: 

IS (indexed sequential): INDEXED data set 

DA (direct access): REGIONAL data set 

This subparameter is not required for 
CONSECUTIVE data sets. 

FUNe: function 

specifies the fUnction or functions to be 
performed by an IBM 3525. The following 
values of "function" are valid: 

I 
R 
P 
W 
WX 

WT 
WXT 
RP 
RPD 
RW 

RWX 
RWT 
RWXT 
PW 
PWX 

PWXT 
RPW 
RPWX 
RPWXT 
RPWD 

The letters have the following meanings: 

I - Interpret 
R - Read 
P - Punch 
W - Print 
D - Data protection 
X - Printer 
T - Two-line printer 

KEYLEN=n 

specifies the length in bytes of the 
recorded key of records in INDEXED, 
REGIONAL(2), and REGIONAL (3) data sets. 
The maximum key length is 255 bytes. 

LIMCT=n 

limits the extent of the search for a 
record or s pace to add a record in a 
REGIONAL(2) or REGIONAL(3) data set beyond 
the region number specified in the source 
key. 

If you do not specify a limit, the 
search starts at the specified region and 
continues through the whole of the data 
set. 

For REGIONAL(2), LIMCT specifies the 
number of records to be searched. The 
search starts at the beginning of the track 

on which the record is situated and 
continues to the end of the track 
containing the last record to be searched. 

For REGIONAL(3), LIMCT specifies the 
number of tracks to be searched. 

LRECL=n 

specifies the length of a record in tytes; 
the maximum length is 32760 tytes for F­
format records, and 32756 bytes for V­
format records. You Rust specify a record 
length for tlocked records. 

For F-format and FB-format records, the 
record length must not exceed the bleck 
size (BLKSIZE) value; the minimmn length is 
1 byte. 

For V-format records, give the naximum 
record length including the four control 
bytes required by the operating system; the 
minimum record length for V-fcrnat records 
is 14 bytes (ten bytes of data and four 
control bytes). The record length fer V­
format and VB-format records must be at 
least four bytes less than the block size 
(BLKSIZE) value; however, for VS-format and 
VBS-format records, it can be specified 
independently of block size. 

MODE= {E I C} [OIR] 

specifies the mode of operaticn for a card 
reader cr punch. E indicates EBCDIC, and C 
indicates column binary. 0 specifies 
Optical Mark Read mode on an IBM 3505, and 
R specifies Read Column Eliminate mode on 
an IBM 3505 or 3525. 

specifies the number of channel programs 
allocated to a file when it is opened: the 
number of simultaneous input/output 
operations on the file (that is" the number 
of incomplete event variables) cannct 
exceed the number of channel programs. The 
NCP subparameter applies only to direct 
access to INDEXED data sets, or sequential 
access to CONSECUTIVE or REGIONAL data sets 
that are unbuffered. The maximum number of 
channel programs is 99 (unless another 
maximum was established for your 
installation at system generation); the 
default value assumed if you omit the 
subparameter is 1. 
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For DIRECT access to an INDEXED data 
set, simultaneous input/output operations 
in excess of the number of channel programs 
are queued until a channel program becomes 
available. 

For UNBUFFERED SEQUENTIAL access to 
CONSECUTIVE or REGIONAL data sets, the 
ERROR condition is raised if there are too 
ma.ny concurrent operations. 

The NCP sUbparameter overrides the BUFNO 
subparameter or the BUFFERS option of the 
ENVIRONMENT attribute. One buffer is 
allocated for each channel program. 

specifies, for an INDEXED data set, the 
number of tracks in the cylinder index 
referred to by each master index entry, and 
the number of tracks within each level of 
the master index referred to by each entry 
in the next higher level. The maximum 
value for n is 99. (See also OP~(,CD=M later 
in this chapt er. ) 

OPTCD=option list 

lists optional data management services. 
To indicate the services you require, code 
the appropriate letters (see below) without 
separating blanks, in place of "option 
list" (for example, OPTCD=LY) .. 

OPTCD=C requests chained scheduling, 
which improves input/output performance by 
reducing the time required to transmit 
blocks to and from auxiliary storage 
devices. In chained scheduling, the data 
management routines bypass the normal 
input/output scheduling routines and chain 
several input/output operations t.ogether; a 
series of read operations, for example, is 
issued as a single chain of commands 
instead of several separate commands. 

Chained scheduling is most useful in 
programs whose performance is input/output 
limited. If you use this feature, you 
should request at least three buffers or at 
least three channel programs. Chained 
scheduling can be used with CONSECUTIVE or 
REGIONAL SEQUENTIAL data sets; it should 
not be used for I NPUT or UPDATE with U­
format records. 

OPTCD=I requests an independent overflow 
area for an INDEXED data set: you must 
define this overflow area in a separate DD 
st.atement. 

OPTCD=L requests that a record in an 
INDEXED data set be recognized as deleted 
if its first byte contains (S)'l'B. 

OPTCD=M requests the creation of a 
master index in accordance with the 
information given in the NTM subparameter. 

OPTCD=U suppresses the raising of the 
TRANSMIT condition when an invalid 
character is passed to a printer with the 
universal character set feature. A tlank is 
printed in place of the invalid character. 

OPTCD=W requests a write validity check 
for a direct-access device. 

OPTCD=Y requests that the data 
management routines use the cylinder 
overflow area for overflow records in an 
INDEXED data set. The size of the overflow 
area is established by CYLOFL=n. 

RECFM= 

RECFM= 
{ 

F[B] 
V[B] 
U 

[S] } 
[S] [T] [A 1M] 

indicates the record forrrat as follows: 

F Fixed-length records 

V Variatle-Iength records 

U Undefined-length records 

If you do not specify a record format, 
U-format is assumed, except for PRIN~ 
files, for which V-format is the default 
assumption. 

The optional subfields are: 

B Blocked records. 

S Standard (fixed-length records only). 

S 

T 

No blocks, except possitly the last, 
will be shorter than the specified 
block size. 

Spanned (variatle-length records 
only). If variable-length reccrds are 
spanned, the record length specified 
by LRECL can exceed the block size 
specified ty BLI<SIZE; if necessary" 
the records are segrrented and the 
segments are placed in consecutive 
blocks. If the records are unblocked, 
each block contains only one record or 
segment; if the records are blocked, 
each b-lock contains as nany reccrds or 
segments as it can accommodate. 

Track overflow. Track overflow is an 
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r-----------------------------------------, 
I I Data I I I 
I I conversion IParitYITranslation 
1-----------------------------------------
1 I I I 
1 c 1 Yes 1 Odd 1 No 
1-----------------------------------------
I I 1 1 
1 T 1 No I Odd I Yes 
1-----------------------------------------
1 1 1 1 
1 E I No 1 Eve niNo 
1-----------------------------------------
1 1 1.1 
1 ET 1 No 1 Eve n 1 Yes 
1-----------------------------------------
1 1 1 I 
Idefaultl No 1 Odd 1 No 
L-----------------------------------------J 
Figure A-1. Specifying tape recording 

techniques using the TRTCH 
subparameter 

operating system feature that can be 
incorporatedduring system generation. 
It allows a block to overflow from one 
track of a direct-access device to 
another. Track overflow is useful in 
achieving greater data-packing 
efficiency, and also allows the size 
of a record to exceed the capacity of 
a track. 

Note: You cannot use track overflow for 
REGIONAL(3) data sets with U-format or V­
format records or for INDEXED data sets. 

A The first byte of each record contains 
an ANS printer/punch control code. 

M The first h¥te of each record contains 
an IBM system/360 printer/punch 
control code. 

specifies for an INDEXED data set, the 
position (n) of the first byte of an 
embedded key relative to the beginning of 
the record (byte 0). RKP=O implies that 
the key is not embedded. (For example, if 
"XYZ" is the key embedded in the record 
"ABCXYZDEF", RKP=3.) 

STACK=112 

refers to a card reader or punch: 

1 All cards read or punched are to be 
fed into stacker 1. 

2 All cards read or punched are tc be 
fed into stacker 2. 

stacker 1 is assumed if you omit this 
subparameter. If you want stacker 3w 
specify the ANS machine-code character in 
the RECFM parameter of the DD statement" 
and insert the appropriate character as the 
first data byte. 

TRTCH=C IT IE lET 

is required when a data set is recorded or 
is to be recorded on 7-track tape. It 
specifies the recording technique to be 
used as shown in Figure A-i. 

Notes 

Data conversion and translation: data on 
9-track magnetic tape, like that in nain 
storage, is held in a-bit bytes, a ninth 
bit being used for parity checking; data cn 
7-track tape is helQ in the form of 6-bit 
characters with a parity bit. The 
conversion feature of the 2400 series 
magnetic-tape drives treats all data as if 
it were in the form of a bit string, 
breaking the string into grcups of six bits 
for writing on 7-track tape, or into groups 
of eight bits for reading into nain 
storage. The translation feature changes 
the form in which character data is held 
from a-bit EBCDIC to 6-bit ECD or vice 
versa. If you specifY neither conversion 
nor translation, only the last six tits of 
each a-bit byte are transmitted; the first 
two are lost on output and are set tc zero 
on input. 

Parity: odd parity checking is normally 
used in IBM system/360, but you should 
specify even parity if you want to read a 
tape that was written by a system using 
even parity, or to write a tape for a 
system that demands even parity .• 

Choice of technique: The use of a 
technique other than C restricts the 
character set in which data can be written 
if it is subsequently to be reread and 
result in the same bit configuration in 
main storage. (An 8-bit code offers 256 
possible configurations, but a 6-bit code 
only 64.) For stream-oriented or record­
oriented transmission of character strings 
or pictured data, you can use technique C 
or T: you can also specify E'I if your 
program is written in the 48-character set. 
(Seven-track tape recording systems 
indicate a zero bit by the acsence cf 
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magnetization of the tape. Even parity 
checking does not allow the code 000000 to 
be used to represent the character zero, 
since an unmagnetized band is not 
acceptable on the tape. Therefore the code 
that would otherwise represent a colon C:) 
is used for the character zero, precluding 
the use of the full PL/I 60-character set.) 
For record-oriented transmission of 
arithmetic data, you must specify technique 
C. 

Block Size: A PL/I program cannot be used 
to access a data set on a 7-track tape 
recorded with a block size that is nct a 
multiple of four bits. For example, a 7-
track tape with a block size of 175 has 
6.175 bits, that is, 1,050 bits in each 
block and cannot be read unless it is first 
modified by the the IEBCOPY utility 
program. 
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Appendix B: Compatibility with the PL/I(F) Compiler 

Some features of the PLII Optimizing 
Compiler implementation are incompatible 
with the PLII (F) Compiler implementation. 
The most significant incompatibilities are 
listed below. In every case, the 
description given is of the optimizing 
compiler implementation. Programs which 
were written for the (F) compiler and which 
use any of these features should te 
reviewed before compiling them with the 
optimizing compiler to ensure that they 
will return the same results. 

A number of the differences given here 
are also given in the general information 
manual for this compiler. The general 
information manual also contains some of 
the implementation limitations and 
res tri cti ons of this comp il er • 'II he 
language reference manual for this compiler 
gives full details of the implementation of 
each language feature. 

The (F) compiler holds the length of an 
area in the first 16 bytes of the area. 
The optimizing compiler holds the length of 
an area in a descriptor outside the area. 

Arrays and structures 

• The maximum number of dimensions in an 
array is 15. 

• The maximum depth of a structure is 15. 

Built-in Functions 

• Built-in functions are recognized on the 
basis of context only, so that all 
programmer-defined external procedures 
must be declared explicitly. Built-in 
functions and pseudovariables without 
arguments, such as TIME and ONCHAR, must 
also be declared explicitly with the 
BUILTIN attribute, or contextually with 
a null argument list, for example: 
TIME ( ). 

• For a variable to be a valid argument to 
the ADDR built-in function it must be 
connected and its left extremity must 

not lie within bytes that contain data 
belonging to other variables. 

• The ALLOCATION bUilt-in function returns 
a fixed-binary value giving the number 
of generations of the argument that 
exist in the current task. 

• The NULLO built-in functicn is net 
implemented in the optimizing compiler. 
The NULL built-in functien can be used 
for offset variables as well as for 
pointer variables. 

• The ONCOUNT built-in functicn can be 
used in anyon-unit and gives the number 
of interrupts rerraining tc be precessed 
at any stage in the execution of the 
current task. In particular, this 
includes event and non-event 1/0 and 
multiple computaticnal inte'rrupts. In 
the case of event 1/0, the value of 
ONCOUNT is the nunner of renaining 
exceptional conditions to be processed 
as a result of the executicn of the WAIT 
statement. 

• When using REGIONAL(l) organizaticn, the 
value returned by the ONKEY built-in 
function for a specification errcr 
consists of the last eight bytes of the 
source key, padded on the right with 
blanks if necessary. This value is 
returned for all 1/0 conditions ether 
than ENDFILE, or other than ERROR raised 
as standard system action for an 1/0 
condition. 

• In a RECORD 1/0 statement with the KEY 
or KEYFROM option, the ONKEY built-in 
function returns a null string when the 
ERROR condition is raised. 

• In a RECORD 1/0 statement referring to a 
KEYED file (but with no KEY, KEYFROM, or 
KEYTC option specified) the ONKEY built­
in function returns the recorded key. 

• The PROD built-in function accepts 
arguments that are arrays of either 
fixed-point or floating-point elements. 
The value returned has the same scale as 
the argument given, except for 
fractional fixed-point argun.ents for 
which the result is in floating-point. 

• If the first argument of the ROUNB 
built-in function is a string, it is 
converted to arithmetic and rounded; the 
first argument must be ccnvertible to 
arithmetic. Also, a different formula is 
used .to determine the precision cf a 
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fixed-point result. 

• The SUBSTR built-in function returns a 
non-varying string. 

• The SUM built-in function accepts 
arguments that are arrays of either 
fixed-point or floating-point elements. 
The value returned has the same scale as 
the argument given. 

• The arguments of the TRANSLATE built-in 
function are converted to character­
strings in all cases. 

• The first 16 bits of the result returned 
by the UNSPEC bUilt-in function for a 
varying string argument represent the 
current length of the string. 

Checkpoint/Restart 

The arguments to the function PLICKPT are 
mandatory • 

conditions 

• When used with arrays, the CHECK 
condition is raised after assignment to 
each element. The standard system 
action when an assignment is made to a 
single element of an array is to print 
the value of only the element assigned. 

• The STRINGRANGE condition is not raised 
for SUBSTR(string, i, 0) when "in is one 
greater than the length of "string". A 
nUll-string is returned. 

Control Variable in DO statement 

The pseudovariables COMPLETION, COMPLEX, 
PRIORITY, and STRING are not allowed as the 
control variable of a DO statement. 

DEFINED Attribute 

• Simple defining of strings and areas on 
a larger base is allowed. 

For example: 

DECLARE A (6) CHAR (6), 
B (3) CHAR (3) DEFINED A; 

This example will result in simple 

defining - B(l) will refer to the first 
three characters of A(l), B(2) to the 
first three characters of A(2), and so 
on. 

If string overlay defining is reqUired, 
the user must specify POSITION (1) on 
the declaration of the defined item (B 
in the example above). 

If the string lengths or tounds cf the 
defined item cannot be contained in the 
base, simple defining will be assumed. 

For example: 

DECLARE A (6) CHAR (6), 
B (7) CHAR (3) DEFINED (A); 

In this example, simple defining will be 
used tecause the bounds of array B 
exceed the bounds of array A. 

• If the .DEFINED attribute is used with an 
array of pictures, the defined item must 
match the base item exactly. 

Dependent Declarations 

Only one level of dependent declaration is 
allowed. 

DISPLAY Statement 

The maximum length of the re~ly is 72 
characters. 

Dumps from PL/I Programs 

The object-time dump facility of the (F) 
compiler, IHEDUMP, requires a DD statement 
with the ddname PLIDUMP. Its equivalent in 
the optimizing compiler, PLIDUMP, requires 
a DD statement with the ddnane PLIDUMP. 
The optimizing compiler will atteR~t to use 
PLIDUMP if PLIDUMP is not available. 

IENDPAGE Condition 
I 
I 
IWhen ENDPAGE is signaled it cannot be 
Iraised again on the same page, except by 
Ithe use of a further SIGNAL statement. 
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Old form 

F Cb) 
F Cb,r) 
UCb) 
VCb) 
V Cb, r) 
VBSCb,r) 
VS Cb, r) 

converted to 

F BLKSIZECb) RECSIZECb) 
FB BLKSIZECb) RECSIZECr) 
U BLKSIZECb) RECSIZECb) 
V BLKSIZECb) RECSIZECb-4) 
VB BLKSIZECb) RECSIZECr) 
VBS BLKSIZECb) RECSIZECr) 
VS BLKSIZECb) RECSIZECr) 

Figure B-1. Environment options 
recognized by the compiler 

Entry Names, parameters, and Returned 
Values 

• Each alternative entry expression in a 
GENERIC attribute is followed by a WHEN 
clause. The appearance of an entry name 
alternative does not constitute a 
declaration of the entry name. The 
alternative selected is the first for 
which each descriptor is a subset of the 
attributes of the corresponding argument 
in the generic reference. 

• 

• 

The dimension attribute is not allowed 
in a generiC descriptor. 

In general, an entry name in parentheses 
causes a dummy variable to be created: 
for the function to be invoked, a null 
argument list is required. However, an 
entry name argument in parentheses, or 
an entry name without arguments, will be 
invoked if passed to a procedure whose 
parameter descriptor for the 
corresponding argument specifies an 
attribute other than ENTRY. 

• External entry names must always be 
explicitly declared. 

• Area and string extents in the RETURNS 
attribute or option must be represented 
by a decimal integer constant. 

• The maximum depth of nesting in a 
descriptor list in the ENTRY attribute 
is 2. 

• An aggregate expression involving 
strings may not be passed as an argument 
unless there is a corresponding 
parameter descriptor in wQich all string 
lengths are specified as decimal integer 
constants. 

• An internal entry constant cannot be 
declared in a DECLARE statement. 
REDUCIBLE and IRREDUCIBLE may be 
specified on PROCEDURE and ENTRY 
statements. A scalar cannot be passed to 
an array parameter of an internal entry 

constant if the parameter's bounds are 
specified by asterisks. 

ENVIRONMENT Attribute 

• The optimizing com~iler will recognize 
and convert the previously-imJ;:lenented 
forms of the options shown in Figure B-
1, and will issue a message stating that 
they are obsolete. 

• There are two new data set 
organizations, TP(M) and ~PCR), 
associated with teleprocessing. ~PCM) 
implies the transmission cf whcle 
messages: TPCR) implies the transmission 
of records. Both are valid only for 
TRANSIENT files. These data-set 
organizations are equivalent tc the 
options GCm) and RCr) available in 
Version 5 of the PL/I CF) ccm~iler. The 
optimizing compiler will recognize and 
convert these forms of the oJ;:tions as 
shown in Figure B-2. 

Old form 

G Cm) 
RCr) 

Figure B-2. 

Converted tc 

v TPCM) RECSIZECm) 
V TP(R) RECSIZECr) 

Teleprocessing environment 
options 

Error Correction 

The error correction' logic differs from 
that used by the PL/I (F) ccn~iler. 
Invalid programs that are compiled and 
corrected by the CF) comJ;:iler nay net give 
the same results on the optimizing 
compiler. 

EXCLUSIVE Attribute 

• The EXCLUSIVE attribute in.plies only the 
RECORD attribute; DIRECT. UPDATE, and 
KEYED will apply only by default. 

• The EXCLUSIVE attribute can be used in 
non-tasking programs, and jobs in the 
system can affect each other. 
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Facility 

Sort 

Checkpoint/Restart 

Return Code 
Dump 

En"try- po in t Name 

PLISRTA 
PLISRrB 
PLISRTC 
PLISRTD 
PLICKPI' 
PLIRES'I 
PLICANC 
PLIRETC 
PLIDUMP 

Figure B-3. Operating system 
facilities 

~ression EValuation 

In a concatenation operation, a BINARY 
operand is converted to BIT if the other 
operand is BINARY or BIT. 

FIXED BINARY Expressions 

The length of FIXED BINARY constants and 
intermediate results with a precision less 
than 16 is 2 bytes. The UNSPEC built-in 
function returns a result whose length is 
16 bits. 

INITIAL Attribute 

The limitations on the length of DECLARE 
statements imposes some restrictions on the 
use of the INITIAL attribute. These 
restrictions are described under "Statement 
Length" later in this appendix. 

LIKE Attribute 

The optimizing compiler does not permit a 
substructure to have the LIKE attribute 
when another substructure within the major 
structure is the object of a further LIKE 
attribute. For example: 

DCL 1 A LIKE C, 
1 B, 

2 C, 
3 0, 
3 E, 

2 F LIKE X, 
1 X, 

2 Y, 
2 Z; 

In this example, the structure A has the 
LIKE attribute which refers to substructure 
C in structure B. B also contains 
substructure F with the LIKE attribute. 

Link-editing 

Programs translated by the o~timizing 
compiler cannot be link-edited with object 
modules produced ~ the PL/I (F) compiler. 

Locked Records 

• The locking action takes ~lace at the 
data set level. 

• If an on-unit is entered as a result of 
a REWRITE or DELETE stateuent, the 
record is unlocked if the on-unit is 
terminated by a GOTO staterr.ent as well 
as normal completion. 

• The ERROR condition is raised if a file 
is closed while subtasks currently have 
records in it locked. 

• A record is not locked due to "key not 
found" or "key outside data" conditions. 

IMultitasking Programs 
I 
I 
lIn certain circumstances, it is possible 
Ifor multitasking programs compiled by the 
IPL/I Optimizing Compiler to take longer to 
lexecute than corresponding programs 
Icompiled ~ the PL/I (F) Compiler. This 
Isituation can occur if a subtask, in which 
Ino files are opened, is repeatedly called. 

I NAME Option 
I 
I 
IWhen using batched compilation to produce 
Itwo object modules that will be combined 
linto one load module, the NAME option 
Ishould net be used in the EXEC statement, 
Ibecause the options in the PARM parameter 
lapply to all procedures in the batch. 

Operating system Facilities 

• The operating system facilities for 
sorting, for checkpoint/restart, for 
generating a return code, and for 

202 OS PL/I Optimizing Compiler: Programmer's Guide 



obtaining a dump are all invoked by 
means of a CALL statement with the 
appropriate entry-point name: for 
example CALL PLISRTA. The entry point 
names, which are listed in Figure B-3, 
have the BUILTIN attribute and need not 
be declared explicitly. 

• The optimizing compiler does not 
recognize the entry names used by the 
PL/I (F) compiler, that is, IHESRTx, 
IHESARC, IHEDUMx, and IHECKPT. Existing 
programs for the PL/I (F) compiler that 
use these entry names must be amended so 
that the DECLARE statements for them are 
removed completely. 

Pictures 

ster ling picture data is not implemented. 
Therefore the following picture characters 
are not allowed: 

G, H, M, P, 6, 7 I 8. 

Preprocessor 

• Text replaced by preprocessor statements 
does not have blanks appended to either 
end of the replacement value. 

• A parameter descriptor list is not 
allowed in the declaration of a 
preprocessor variable with the ENTRY 
attribute. 

• The RETURNS attribute may not be 
specified in a preprocessor DECLARE 
statement. 

Pseudovariables 

For a varying string, the first 16 bits of 
the value of the UNSPEC pseudovariable 
represent the current length of the string. 

Record I/O 

• If READ ••• KEY is used with a sequential 
data set and no record with the 
specified key exists in the data set, 
the KEY condition is raised and the file 
is positioned at the next record in 
ascending sequence. 

• If an embedded key in a record is not 

identical to that specified in a 
WRITE ••• KEYFROM, LOCATE ••• KEYFROM, or 
REWRITE FROM ••• KEY statement, the latter 
is moved into the record. 

• READ, REWRITE, and DELETE stat~rrents are 
invalid for REGIONAL DIRECT OUTPUT 
files. 

• There is no default record forrrat for 
RECORD files (unless the file is 
associated ~ith a DDDUMMY staterrent, in 
which case the default is U-format). If 
the record format is not specified, the 
UNDEFINEDFILE condition is raised. , 

Redundant Expression Elirrination 

The optimization process of eliminating 
redundant expressions could give rise to an 
incompatibility for (F) compiler programs 
that are recompiled by the o~timizing 
compiler. If a program contains an 
expression, such as IF (A=O) I (C=D) THEN .••• 
such that the condition (A=O) is satisfied, 
the expression (C=D) is igncred. Hcwever, 
(C=D) might contain a function which, if 
not evaluated, could give rise to error. 

Return Codes 

The maximum return code that may be set 
using PLIRETC is 999. 

REWIND Option 

The optimizing compiler does not implement 
the REWIND option. Programs that use this 
option should be modified. Note that the 
function of the REREAD opti on implerrented 
by the optimizing compiler is different to 
that of the REWIND option. rrhe main 
difference is that the REREA~ option 
overrides any DISP parameter and controls 
the positioning of the magnetic tape volume 
whereas the REWIND option specifies that 
the DISP parameter is to control the 
pOSitioning of the magnetic tape volume 
according to the subparameters specified. 

Standard File SYSPRINT 

The default record characteristics are: 
record format = VBA, record length = 125, 
and block size = 129. The default number 
of buffers is two. Using the DCB parameter 
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of the DD statement, record format, record 
length, block size, and the number of 
buffers can be changed to any valid value. 

The following sequence: 

DCL SYSPRINT FILE; 

OPEN FILE (SYSPRINT) ; 

wi 11 cause the UNDEFI NEDFI LE condi ti on to 
be raised. Omission of either or both 
statements will result in correct 
execution. The file should be declared 
implicitly or with the attributes STREAM 
and OUTPUT. 

Statements 

The approximate maximum number of 
statements in a program is 10,000~ 

statement Labels 

A label on a DECLARE statement is treated 
as if it were on a null statement~ 

statement Lengths 

The optimizing compiler has a restriction 
that any statement must fit into the 
compiler's work area. The rnaximuxr size of 
this work area varies with the amount of 
space available to the compiler. The 
limitations on the length of statements are 
given in Figure B-4. 

space Available Maximum Statement Length 

1012 characters 50K - 55K 
55K - 69K 
Over 69K 

Figure B-4. 

1600 characters 
3400 characters 

Statement length 
limi tations 

The DECLARE statement is an exception in 
that it can be regarded as a sequence of 
separate statements, each of which starts 
wherever a comma occurs that is not 
contained within parentheses. Fo:r example: 

DCL 1 A, 
2 B(tO,10) INIT(~,2,3, ••• ), 
2 C (10,100) INIT «1000) (0» , 
(D,E) CHAR(20) VAR, ••• · 

In this example, each line can be 
treated by the compiler as a separate 
DECLARE statement in order to accoRRcdate 
it in the work area. The compiler will 
also treat in the same way the INITIAL 
attribute when it is followed by a list of 
items separated by COR:Ir.aS that are net 
contained within parentheses. Each item 
may contain initial values that, when 
expanded, do not exceed the maximum length. 
The above also applies to the use of the 
INITIAL attribute in a DEFAULT statement. 

The (F) compiler can use up to 90K bytes 
for its work area. It is possible that 
programs with large DECLARE stateRents will 
not compile successfully on the optimizing 
compiler although they had ccrepiled 
successfully on the (F) compiler. The 
following techniques are suggested to 
overcome this problem: 

• Increase the main storage availa1:le to 
the compiler, unless it already exceeds 
69K bytes. 

• Simplify the DECLARE statement so that 
the compiler can treat the statement in 
the manner described above. 

• Modify any lists of iteres fcllowing the 
INITIAL attribute so that individual 
items are smaller and separated J:y 
commas not contained in parentheses. 
For example, the fcllowing declaration 
is followed ty an expanded form of the 
same declaration. The compiler can more 
readily accomodate the second 
declaration in its work area: 

1. DCL Y (1000) CHAR(8) 
INIT «1000) (8) • Y') ; 

2. DCL Y (1000) CHAR(8) INIT 
«250) (8) 'Y', (250) (8) 'Y', 
(250) (8) 'Y', (250) (8) 'Y"); 

Stream Transmission 

• A filemark (or end of string mark for 
the STRING option) is a valid item 
delimiter for list-directed and data­
directed input. An item thus delimited 
is processed intact, and ENDFILE (ERROR 
for string) is raised on attenpting to 
read a further item from the file or 
string. 

• After processing a GET LIST stateRent, a 
file is positioned to the next non-blank 
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character or, if this is a comma, to the 
character following the comma. A GET 
EDIT statement following a GET LIST on 
the same file must take into account the 
position of the file. 

• The NAME condition (ERROR for the STRING 
option) is raised for all errors 
(including out of range subscripts) 
detected on the left-hand side of an 
item of data-directed input. 

• The COpy option causes all items to be 
copied, including any skipped by the 
SKIP option. A contextual declaration 
of SYSPRINT is caused if no file name is. 
specified for the COpy option. 

• When transmitting DATA-directed output 
to a PRINT file, data items less than or 
equal to the line size will ~ot be split 
between lines. Data items greater than 
the line size will, if possible, be 
split between the equals sign and the 
data value. 

• Execution of a PUT statement in which 
the LINE option specifies the current 
line causes the ENDPAGE condition to be 
raised unless the current column is 1. 

Varying-l~ngth Strings 

The (F) compiler initializes a varying­
length string to a null string, the 
equivalent of: 

STR = "; 

whenever such a string is allocated. The 
optimizing compiler does not perform any 
initialization of varying-length strings, 
unless the INITIAL attribute is used. 

WAIT Statement 

If a WAIT statement requires the completion 
of an inactive and inccnplete event 
variable in a non-tasking program, then 
after any 1/0 event variables naned in the 
same statement are completed, a message is 
printed and the progra.rr: is terninated. In 
a TSO environment, control passes to the 
terminal. 
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Appendix C: Requirements for Problem Determination and 
APAR Submission 

When a member of IBM programming support 
personnel is called to examine the 
suspected malfunctioning of an IBM program 
product, he will first determine whether or 
not the malfunction really is a problem in 
the program product. If he decides that 
the program product is at fault, he must 
then check to see if the fault is a known 
fau! t for which he can obtain an existing 
fix-up. If the fault is not known, he must 
refer the problem to the appropriate 
program maintenance group within IBM for 
analysis and correction. The process of 
referring a problem to IBM involves 
submitting a report known as an APAR 
(Authorized Program Analysis Report), which 
must be accompanied by material to enable 
the program maintenance personnel to 
analyze the problem. 

To enable IBM program maintenance 
personnel to analyze a problem, it must be 
possible to reproduce it at the IBM program 
maintenance center. It will therefore be 
essential to supply with the APAR the 
source program to enable the problem to be 
reproduced and analyzed. Faster resolution 
of the APAR may be possible if some or all 
of the material listed in Figure C-l is 
supplied and if the source program is 
reduced to the smallest, least complex form 
that still contains the problem. 

All listings that are supplied must 
relate to a particular execution of the 
compiler, in the case of a suspected 
compiler failure, or to the relevant link 
editing and execution steps, in the case of 
the failure of the PL/I program during 
execution. Listings derived from separate 
compilations or executions are of no value 
and may, in fact, be misleading to the 
programming support personnel. 

Original Source Program 

The original PL/I source program must be 
supplied in a machine-readable form such as 
a deck of punched cards or a reel of 
magnetic tape. The copy of the program 
supplied must be identical to the listing 
that is also supplied. 

Use of the Preprocessor 

If the compilation includes preprocessing, 

the source program submitted should 
include, either as a card deck or on 
magnetic tape, the source module obtained 
by means of the compiler MDECK opticn. 

If the problem is known te have eccurred 
during preprocessing, a listing of the 
source program being preprocessed nust be 
supplied. If the preprocessing involves 
the use of the %INCLUDE statenent, a copy 
of the PL/I source statement module(s) 
included should be supplied in a nachine­
readable form. If source statenent nodules 
are not supplied in the original submission 
of the APAR, the APAR will be put into 
abeyance until they are supplied. 

Job control Statements 

Listings of job control statements used to 
run the program must be supplied. Fer OS 
installations, any local cataloged 
procedures should be shown ir. expanded 
form, obtained by specifying MSGLEVEL=l in 
the JOB statement. Where there are a large 
number of job control statements, supply 
these also in a machine-readable ferm such 
as on punched cards or on nagnetic tape. 
This will assist the program maintenance 
personnel to reproduce the problen Rere 
quickly. 

Operating Instructions/Console Log 

In the case of an execution-time failure of 
a program that processes a number of data 
sets or that operates in a ccmplicated 
environment, such as a teleprocessing 
application, it is essential that adequate 
description of the processing and the 
environment is given to enable it tc be 
recreated. Although it nay be impessible 
to supply console logs and operating 
procedures, a complete description cf the 
application, the organization of the data 
sets, and adequate operating instructions 
are vital for the IBM program maintenance 
personnel to reproduce the problem. 

Terminal Session Listing 

If a malfunction is detected during a 
conversational (TSO), session the entire 
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r---------------------------------------------------------------------------------------, 
Material Required 1 Compiler option 1 When Required 

Original source program 

Job Control statements 

Operating Instructions/ 
Console Log 

Terminal session listing 

LOGON procedure listing 

Listings: 
Source listing 
Cross-reference listing 
Attribute table 
Aggregate table 
Stor age table 
Compiler options 

Compiler terminal dump 

Linkage editor map 

Execution-time dump 

User subroutines 

User da ta sets 

Preprocessor input 
listing 

Preprocessor output 

Partition/Region size 

SOURCE (S) 
XREF (X) 
ATTRIBUTES (A) 
AGGREGATE (AG) 
STORAGE (STG) 
OPI'IONS (OP) 

DUMP (OU) 

MAP (linkage editor 
option) 

INSOURCE (IS) 

MDECK (MO) 

C,E,T 

C,E,T 

T 

T 

C,E,T 
C,E,T 
C,E,T 
C,E,T 
C,E,T 
C,E,T 

C,T 

E,T 

E,T 

E,T 

E,T 

P,T 

C,E,T 

C,E,T 

List of applied PTFs C,E,T 
1-------------------------------------------------------- ------------------------------
1 Note: "C" indicates the requi]~ell'ents for a compile-time error; 
1 "E" indicates requirements for an executicn-time error; 
1 "P" indicates the requirements for a preprocessor error; 
1 "T" indicates the requirements for conversational (TSO) error. 
L--------~--------------------------------------------__________________________________ J 

Figure C-l. Summary of requirements for APAR submission 

listing produced at the terminal, from 
LOGON to LOGOFF, must be supplied. If the 
failure occurs during conversational 
processing of a large program under TSO, it 
may be easier to obtain the program's 
output by listing the PRINT data set on a 
line printer. 

LOGON Procedure 

If a malfunction is detected during a 

conversational (TSO) session, a listing of 
the LOGON procedure must be supplied to 
enable the session to be reFrcduced. 

Listings 

A listing of the source Frogran is 
essential. Other compiler-generated 
listings, while not essential" Iray assist 
in producing a faster resolution of the 
APAR. If any of the comFi ler cpticns that 
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must be specified in order to obtain 
material for submission with an APAR have 
been deleted at system generation, they can 
be restored for temporary use by Heans of 
the compiler CONTROL option. 

If the failure occurs during 
conversational compilation of a large 
program under TSO, it may be easier to 
obtain the required listings by running the 
compilation in a background region. 
Alternatively, the output PRINT data set 
may be printed on a line printer. 

Li nkage Editor Map 

When a problem occurs at execution time, a 
linkage editor map that was obtained when 
the copy of the program that has failed was 
link edited is essential. The linkage 
editor map will be used in the analysis of 
the storage dump that must also be obtained 
when the program failed. 

Execution-time Dumps 

If the problem occurs during execution of 
the PL/I program, a storage dump must be 
supplied. A dump can be obtained by using 
a stand-alone dump program or by using the 
the system SYSABEND or SYSUDUMP facilities. 
However, if possible, a formatted PL/I dump 
produced by the PL/I error-handling 
facilities should be provided. A PL/I dump 
is obtained by including the following 
statement in an ERROR on-unit that will be 
entered when the program fails: 

CALL PLIDUMP( 'TFHB'): 

Applied PTFs 

A list of any program temporary fixes (PTF) 
and local fixes (s/zaps) applied to either 
the compiler or its libraries must be 
supplied. The IBM service aid program 
IMAPTFLS, described in the publication OS 
service Aids, Order No. GC28-6719, can be 
used to obtain from a program library a 

listing showing those members of the 
library that have PTF or local fixes, 
provided that when the fix was made, the 
correct system status index (SSI) was 
included in the library directory. 
However, if a module contains more than one 
temporary fix, only the last fix to te 
applied will be listed by the IMAPTFLS 
program. 

submitting the APAR 

When submitting material for an APAR to 
IBM, ensure that any magnetic tapes and 
decks of punched cards that are su~~lied 
containing source programs, job stream 
data, data sets, or libraries are carefully 
packed and clearly identified. 

Each magnetic tape submitted should have 
the following information attached and 
visible: 

• The APAR number assigned ty IBM. 

• The contents of the volume (source 
program, job control statements, cr 
data, etc.). 

• The recording mode and density. 

• All relevant information about the 
labels used for the valune and its data 
sets. 

• The record format and blocking sizes 
used for each data set. 

• The name of the prograro that created 
each data set. 

Each card deck submitted must have the 
following information attached and visible: 

• The APAR number assigned ty IBM. 

• The contents of the card deck (scurce 
program, job control statements, or 
data, etc.). 

This information will ensure that a 
magnetic tape or card deck will not be lost 
if it becomes separated fron the rest of 
the APAR material, and that its contents 
are readily accessed. 
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Appendix D: IBM System/360 Models 91 and 196 

This appendix explains how exceptions and 
interrupts in Models 91 and 195 are handled 
by the operating system. An exception is a 
hardware occurrence (such as an overflow 
error) which can cause a program interrupt. 
An interrupt is a suspension of normal 
program activities. There are many 
possible causes of interrupts, but the 
following discussion is concerned only with 
interrupts resulting from hardware 
exceptions. 

IBM Systeml360 Models 91 and 195 are 
high-speed processing systems in Which more 
than one instruction may be executed 
concurrently. As a result, an exception 
may be detected and an interrupt occur when 
the address of the instruction which caused 
the exception is no longer held in the 
central processing unit. Consequently, the 
instruction causing the interrupt cannot be 
precisely identified. Interrupts of this 
type are termed imprecise. When an 
exception occurs, the machine stops 
decoding further instructions and ensures 
that all instructions which were decoded 
prior to the,exception are executed before 
horioring the exception~ Execution of the 
remaining decoded instructions may result 
in further exceptions occurring. An 
imprecise interrupt in whi9h more than one 
exception_has occurred,is known as a 
multiple-exception imprecise interrupt. 

The OPtimizing c.oml?iler permits 
processing 6f imprecise il,lterrupts only 
when the c9m~iler option IMPRECISE is in 
effect. This i~-':1s~ful wh.en debugging a 
program. The effect. of the option is: 

1. To cause the compiier to insert 
special "no~dperation" instructions at 
certain pc>ints in the prograro to 
localize imprecise interrupts to a 
particuiar s~gment of the program, 
thus ensuring that interrupt 
processing results in the action 
specified in the source program. 
These "no-operation" instructions are 
genera ted: 

• Before an ON-statement. 

• 
• 

• 

• 

Before a REVERT statement. 

Before internal code to set the 
SIZE condition. 

Before internal code to change 
prefix options. 

Between statements if GOSTMT or 

2. 

GONUMBER apply. 

• For a null staterrent. (This 
feature provides the ~rogranmer 
with source language control over 
the timing of program interrupts.) 

To provide facilities fer: 

• Detecting multi~le-exception 
imprecise interrupts. 

• setting the value that is required 
by the ONCOUNT built-in function. 

• Raising the appropriate PL/I 
conditions. 

The order of processing the exceptions 
is as follo\'lls: 

1. PL/I conditions in the order: 

UNDERFLOW 

FIXEDOVERFLOW or SIZE 

ERROR (if system action is required 
for either FIXEDOVERFLOW or SIZE) 

FINISH (if system action is required 
for the previous ERROR condition) 

OVERFLOW 

ERROR (if systero acticn is required 
for OVERFLOW) 

FINISH (if system action is required 
for the previous ERROR condition) 

ZERODIVIDE 

ERROR (if systeR acticn is required 
for ZERODIVIDE) 

FINISH (if system action is required 
for the previous ERROR condition) 

Note: The conditions FIXEDOVERFLOW and 
SIZE cannot occur together, because the 
same'hardware condition raises both of 
them. 
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2. Hardware exceptions in the order: 

data 

specification 

addressing 

protection 

Conditions and exceptions are raised in 
the above order until one of the following 
si tuations occurs: 

• A GO TO statement in an on-unit is 
executed. All other exceptions will 
then be 10 st. 

• The ERROR condition is raised. If the 
program is terminated as a result of 
this action (that is, system action 

causing the ERROR conditicn to be 
raised, followed qy the FINISH 
condition), messages will be printed to 
indicate the nature of the unprocessed 
exceptions. The excepticns thenselves 
will not be processed. 

When an interrupt results from rr:ultiple 
exceptions, only one of the PL/I conditions 
is raised for each type of exception that 
occurred. 

When a multiple-exception imprecise 
interrupt occurs, the ONCOUNT built-in 
function provides a binary integer ccunt of 
the number of exception types (that have 
PL/I on-conditions associated with them) 
that remain to be processed. If the 
ONCOUNT built-in function is used when only 
a single exception has occurred, or if it 
is used outside an on-unit, a count value 
of zero is indicated. 
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Appendix E: Shared Library Cataloged Procedures 

The shared library is a PLII facility that 
allows an installation to load PL/I 
resident library modules into the link pack 
area (LPA) so that they are available to 
all PL/I programs. This reduces space 
overheads. 

The resident library subroutines to be 
included in the shared library can be 
chosen by the installation: they must 
include the initialization routine, the 
error-handling routine, the open file 
routine, and all modules addressed from the 
TCA that are not identical for multitasking 
and non-multitasking programs. Further 
details of the shared library are given in 
the publications OS PL/I Optimizing 
Compiler: Execution Logic and OS PL/I 
Optimizing Compiler: system Information. 

The routines in the shared library are 
held in t\«) of three link-pack;"'area 
mOdules: IBMBPSM, and either IBMBPSL or 
its mul ti tasking equivalent IBMl'PSL. Each 
of the link-pack modules contains a number 
of library routines, and is headed by an 
addressing control block known as a 
transfer vector. IBMBPSM contains those 
modules in the shared library that are 
common to both multitasking and non­
multitasking PL/I environments. IBMBPSL 
contains the non-multitasking version~ of 
those modules that are not identical in 
mUltitasking and non-multitasking PL/I 
environments. This module has a 
multitasking counterpart, IBMTPSL, which 
holds the multitasking versions of such 
modules. 

Two further modules are also involved in 
handling the shared library. These are the 
shared library addressing modules IBMBPSR 
and its multitasking counterpart IBMTPSR. 
One or other of these modulesi each of 
which has the alias PLISHRE, is link-edited 
with compiled code and held in the program 
region: IBMBPSR for non-multitasking 
programs, or IBMTPSR for multitasking 
programs. IBMBPSR and its multitasking 
counterpart hold dummy entry points which 
duplicate the names of all entry points of 
modules within the shared library. 
References to such entry points in compiled 
code are resolved to the dummy entry points 
in IBMBPSR or IBMTPSR. 

You can use the shared library by using 
standard IBM-supplied cataloged procedures 
and overriding the link-edit and loader 
procedure steps. 

Execution when Using the Shared Library 

Vse of the shared library is s~ecified by 
the linkage editor statement INCLUDE 
PLISHRE. PLISHRE is an alias for the 
program region modules IBMBPSR and IEMTPSR. 
The appropriate module will therefore be 
loaded by the linkage editor (IEMBPSR for 
non-multitasking programs; IBMTPSR fer 
multitasking programs). All compiled code 
external references to shared library 
module entry points are then resolved to 
the dummy entry points in IBMBPSR (er 
IBMTPSR). Similarly WXTRNs in the program 
region module are resolved if compiled code 
issues an EXTRN for the entry point. 

A load module created for use with one 
shared library will not execute with a 
different shared library. Yeu will have to 
link-edit the object module again, 
including the dummy transfer vector nodule 
for the different shared library. 

You must remember that the linkage 
editor or loader require a large aneunt of 
main storage for external symbol dictionary 
tables while processing the dURmy transfer 
vector module. If you specify SIZE=200K in 
the PARM field of your EXEC statement for 
the linkage editor or loader (and use a 
region or partition of eqUivalent size),. 
you will get sufficient Rain strirage for 
processing with the largest possible shared 
library. 

Your PL/I program may take slightly 
longer to execute when using a shared 
library, because all library calls have to 
pass through the transfer vectors. 
However, your main sto:t;age requi,rerr.ents for 
a region will be greatly reduced if you 
have carefully selected your shared library 
modules to suit the operating environment. 

Multitasking Considerations 

The shared library has been designed so 
that multitasking does not affect it. If 
PLI.TASK is specified before PLI.EASE, the 
linkage editor statenent INCLUDE.PLISBRE 
will result in the module IBMl'PSR being 
loaded and linked in the prcgran. region. 
When control passes to the code following 
the IBMBPIR entry point in IBMTPSR, a 
request is made to the systeR to load the 
multitasking shared library module IBMTPSM. 
The program then runs in the "lSUa 1 nanner,· 
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with the multitasking modules. 

An installation may specify that it does 
not require either the multitasking or the 
non-multitasking modules in the shared 
library. However both multitasking and 
non-multitasking versions of the program 
region module will still be created. The 
module for the unwanted environment will be 
a dummy. This prevents problems should an 
INCLUDE PLISHRE statement be included in a 
program that is intended to run in the 
environment with no shared library. If 
this process was not carried out, such a 
statement could result in the incorrect 
environment being initialized. 

USING STANDARD IBM CATALOGED PROCEDURES 

Standard IBM-supplied cataloged procedures 
that use the linkage editor or loader (see 
Chapter 11) can be used to specify the 
shared library. This is done by overriding 
the SYSLIN DO statement in the link-edit or 
load-and-go procedure steps to ensure that 

the shared library addressing rrodule 
IBMBPSR is the first module to be included 
by the linkage editor or loader and that 
its entry point in the resulting load 
module has the name PLISHRE. For example, 
the cataloged procedure PLIXCL requires the 
follo'Ning staterrents to rrake use of the 
shared library. 

//STEP1 
//Ll<ED.SYSIN 

INCLUDE 

EXEC PLIXCL 
DD * 
SYSLIB(PLISHRE) 

(add further input here) 

/* 

You can add other linkage-editor control 
statements by placing there as indicated. 
For example, to give the resulting load 
module the name MINE, add the staterrent: 

NAME MINE(R) 

between the ENTRY and /* staterrents. 
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Appendix F: Programming Example 

This appendix, consisting of a PL/I sample 
program, illustrates all the components of 
the listings produced by the compiler and 
the linkage editor. The listings 
themselves are described in Chapters 4 and 
5. 

The function of the program is fully 
documented in both the preprocessor input 
and the source listing by means of PL/I 
comments. These comments consist of lines 
of text each preceded by 1* and followed by 
*1. Note that the 1* must not appear in 
columns 1 and 2 of the input record because 
it will be taken as a job control delimiter 

statement. 

Most pages of the listings ccntain brief 
notes explaining the contents of the pages. 

TRANSIENT LIBRARY MODULES IN THE LINK 
PACK AREA 

Any module in the PL/I Transient Litrary 
may be placed in the link pack area (LPA) 
without any change in ~rccedure. 
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PL/I OPTIMIZING COMPILER VERSION 1 RELEASE 2.0 

OPTIONS SPECIFIED Ci) 
AG,A,C,ESD,GS,LIST,M,MAP,OF,IS,STG,SYN,X,MAR(2,72,1),LC(5S) 

OPTIONS USED CD 
AGGREGATE 
ATTRIBUTES 
COMPILE 
ESD 
GOSTMT 
INSOURCE 
LIST 
LMESSAGE 
MACRO 
MAP 
NEST 
OBJECT 
OFFSET 
OPTIONS 
SOURCE 
STMT 
S'IORAGE 
SYNTAX 
XREF 

NOCOUNT 
NO DECK 
NOFLOW 
NOGONUMBER 
NOIMPRECISE 
NOINCLUDE 
NOMARGINI 
NOMDECK 
NONUMBER 
NOTERMINAL 

CHARSET(60,EBCDIC} 
FLAG (I) 

LINECOUNT(5S) 
MARGINS(2,72,1) 
OPTIMIZE(TIME) 
SEQUENCE(73,80) 
SIZE(101584) 

TIME: 21.15.03 DATE: 13 APR 73 

Start of the compiler listing. 

List of options specified in the 
PARM parameter of the EXEC 
statement. 

List of options used, whether 
obtained by default, or by being 
specified explicitly. 
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PLII OPTIMIZING COMPILER 1***** PLII SAMPLE PROGRAM. *****1 

LINE 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

PREPROCESSOR INPUT 

1***** PL/I SAMPLE PROGR~M. *****1 00269040 

%1*******************************************************************1 00269050 
00269060 
00269070 
00269080 
00269090 
00269100 
00269110 

1* *1 
1* USES COMPILE-TIME PREPROCESSOR TO MODIFY PL/I (F) SOUR2E FOR *1 
1* USE WITH THIS COMPILER. THE PREPRO:ESSOR ST~TEMENTS ~OLLO~ING *1 
1* COULD BE PLACED ON A LIBRARY AND USED TO MODIFY SEVERAL SOURCE *1 
1* PROGRAMS BY ME~NS OF THE PREPROCESSOR %INCLUDE STATEMENT. THEY *1 
1* PERFORM THE FOLLOWING FUNCTIONS: *1 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 

1. CONVERT CALLS TO FOLLOWING PLII (F) IHE ••. ROUTINES TO THE 
EQUIVALENT NEW PLI •.•• ROUTINES­

IHEDUMP/J/C/T TO PLIDUMP, 
IHESRTAIBICID TO PLISRT~/B/2/D, 
IHECKPS/T TO PLICKPT, 
IHERESNIT TO PLIREST/PLI:ANC, 
IHESARC/IHETSA2 TO PLIRET2. 

*1 00269120 
*1 00269130 
*1 00269140 
*1 00269150 
*1 00269160 
*1 00269170 
*1 00269180 
*1 00269190 
*1 00269200 

2. CHANGE FIRST DECL~RE/D2L ST~TEMENT FOUND TO INCLUDE *1 00269210 
00269220 
00269230 
00269240 

BUILTIN ATTRIBUTE FOR FOLLOWING BUILT-IN FUNCTIONS(WHICH *1 
DO NOT TAKE ~RGUMENTS, AND SO ~RE NOT IMPLICITLY DECL~RED *1 
BUILTIN FOR THIS COMPILER - AS THEY WOULD BE FOR PL/I (F»- *1 

NOTE: 

DATE, TIME, ONCODE, ONCH~R, ONSOURCE, ONLOC, 
ONFILE, ONKEY, EMPTY, NULL. 
THE ONCOUNT ElF IS OMITTED FROM THIS LIST, 6 IS USED 
LATER TO SHOW THE EFFECT OF NOT DECLARING IT BUILTIN. 
ANY REFERENCES TO IHE--- ROUTINES MUST BE REMOVED 
FROM DECLARE STATEMENTS BEFORE THE SOURCE PROGR~M IS 
PREPROCESSED, OTHERWISE F~ILURES MAY OCCUR wHEN THE 
CONVERTED PROGRAM IS LINK-EDITED. 

3. CHANGE 'NULLO' TO 'NULL' - THERE IS NO NULLO BUILTIN 
FUNCTION FOR THIS COMPILER; NULL MUST BE USED BOTH wITH 
POINTER AND OFFSET VARIABLES. 

*1 00269250 
*1 00269260 
*1 00269210 
*1 00269280 
*1 00269290 
*1 00269300 
*1 00269310 
*1 00269320 
*1 00269330 
*1 002693(10 
*1 00269350 
*1 00269360 
*1 00269370 

1*******************************************************************1;00269380 

Source statements for the sample 
program, exactly as they appear in the 
input stream. These statements form 
the input data for the preprocessor. 
Preprocessor statements are identified 
by the % symbol. 

1. The first line of the input is 
included as part of the heading 
for all pages of the preprocessor 
and compiler listing. 

2. Each input record is numbered 
sequentially. 

3. If an input record has a sequence 
number, this number is printed • 
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PL/I OPTIMIZING COMPILER 1***** PL/I SAMPLE PROGRAM. *****1 PAGE 3 

LINE 
36 % DCL (IHEDUMP, IHEDUMJ, IHEDUMC, IHEDUMT, DECLARE, DCL, 00269390 
37 IHECKPT, IHECKPS) ENTRY; 00269400 

38 % DCL (IHESRTA" IHESRTB, IHESRTC, IHESRTD, IHEREST, 00269410 
39 IHERESN. IHESA.RC, IHETSA.C, NULLO) CHA.R; 00269420 

40 " DCL COUNT FIXED; 00269430 

41 % COUNT = 0 1* FIRST-TIME-IN mnrCH. *1;00269440 

42 % DEACTIVATE DECLARE, DCL 1* ENSURE MODIFIED STA.TEMENTS *1;00269450 
43 " ACTIVA.TE DECLARE, 1* A.RE NOT RESCA.NNED DURIN3 *1 00269460 
44 DCL NORESCAN 1* PREPROCESSOR REPLA.CEMENT. *1;00269470 
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PL/I OPTIMIZING COMPILER /***** PL/I SAMPLE PROGRAM. *****/ 

LINE 
45 
46 
41 
48 
49 
50 
51 
52 
53 

54 
55 
56 
51 
58 
59 

60 
61 
62 
63 
64 
65 
66 
61 
68 
69 
10 

11 
12 
13 
14 
15 
16 
11 
18 

19 
80 

81 

I DECLARE: OCL: /* GENERATE BUILTIN DECLARES. 
PROC RETURNS(CHAR): 
COUNT = COUNT + 1 /* COUNT = 1 IF 1ST TIME IN. 
IF COUNT = 1 

THEN RETURN('OCL (DATE,TIME,ONCHAR,ONSOURCE,ONCODE,' I I 
'ONLOC,ONFILE,ONKEY,EMPTY,NULL) BUILTIN, , I I 
'CKPT RETC FIXED -BIN(31),'); 

ELSE RETURN('OCL'); 
I END: 

I IHEDUMP: IHEDUMJ: IHEDUMC: IHEDUMT: /* REPLACED BY CALL ro 
PROC(ID#) RETURNS(CHAR) /* PLIDUMP ROUTINE, INCLUDING 
DCL 10# CHAR /* ORIGINAL IDUF PRESENT). 
IF 10# " THEN RETURN('PLIDUMP'); 

*/ 00269480 
00269490 

*/;00269500 
00269510 
00269520 
00269530 
00269540 
00269550 
00269560 

*1 00269570 
*/i00269580 
*li00269590 

00269600 

END: 
ELSE RETURN('PLIDUMP("TFCA",'" I I 10# II "')');00269610 

00269620 

I IHECKPS: IHECKPT: /* CHANGE TO PLICKPl'. PL/I(F) 
PROC(ARGr, ARG2. ARG3, ARG4) /* DEFAULTS GENERATED WHERE 

RETURNS (CHAR) /* NO AR;UMENTS ORI:;INALLY. 
DeL (ARG1, ARG2. ARG3, ARG4) CHAR; 
IF ARG1 I' THEN AR31 "'SYSCHK~"; 

IF ARG2 II THEN ARG2 "·'~'i 
IF ARG3 ., THEN ARG3 = , "PS"'; 
IF ARG4 "THEN ARG4 = , CKPT RETC'· 
RETURN('PLICKPT(' II ARG1 II ',T II A~:;2 I I ',' 

II ARG3 II ",' II ARG4 II ')') i 
END; 

IHESRTA 'PLISRTA' 1* REPLACE 
IHESRTB 'PLISRTB' /* CALLS TO 
IHESRTC 'PLISRTC' 1* IHE---
IHESRTD 'PLISRTD' /* ROUTINES 
IHEREST 'PLIREST' 1* BY 
IHERESN ' PLICANC' /* CALLS TO 
IHESARC ' PLIRETC" 1* PLI ... --
IHETSAC 'PLIRETC' /* ROUTINES. 

THERE IS NO NULLO BUILTIN FUNCTION FOR THIS COMPILER; 
NULL MUST BE USED INSTEAD. 

NULLO = 'NULL' i 

*1 00269630 
*/ 00269640 
*li00269650 

00269660 
00269670 
00269680 
00269690 
00269700 
00269710 
00269720 
00269730 

*li00269740 
*/;00269750 
*li 00 269760 
*/i00269770 
*1;00269780 
*/i00269790 
*li00 269800 
*/i00269810 

00269820 
*/i00269830 

00269840 
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PL/I OPTIMIZING COMPILER / ••••• PL/I SAMPLE PROGRAM •••••• / 

LINE 
82 

83 
84 

85 

86 

87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 

98 
99 

100 
101 
102 

103 
104 
105 
106 
107 
108 

$/. END OF PREPROCESSOR STATEMENTS; SOUR~E STATEMENTS FOLLOW HERE: ./:00269850 

SAMPLE: 
PROC OPTIONS(MAIN): 

DECLARE (PDATE, PTIME) CHAR(6): 

DECLARE CVAR CHAR(255) VAR: 

DCL 1 BINVAR, 
2 RETCODE FIXED BIN(31,0), 
2 FBVAR FIXED BIN: 

PDATE = DATE; 
PTIME = TIME: 
PUT SKIP EDIT(ISAMPLE PR03RAM: DATE = I, PDATE, I, rIME = I, 

PTIME) (A(23), p I 99/99/99-, A(9), P·Z9.99.99 1
); 

RETCODE = 0101: 

ON ERROR 
BEGIN: 

CALL IHEDUMP; 

/. THESE STATEMENTS ILLUSTRATE PREPROCESSOR REPLACEMENT AND USE OF 
BUILTIN FUNCTIONS. THEY WILL NEVER BE EXECUTED. 

CALL IHEDUMJ(127); 
CALL IHEDUMC(RETCODE); 
CALL IHEDUMT: 

FBVAR = ONCODE: 
CVAR = ONCHAR; 
CVAR = ONSOURCE; 
CVAR = ONLOC; 
CVAR ONFILE: 
CVAR = ONKEY: 

00269860 
00269870 

00269880 

00269890 

00269900 
00269910 
00269920 

00269930 
00269940 
00269950 
00269960 
00269970 

00269980 
00269990 
00270000 

00270010 
·/00270020 

00270030 
00270040 
00270050 

00270060 
00270070 
00270080 
00270090 
00270100 
00270110 

5 
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PL/I OPTIMIZING COMPILER /..... PL/I SAMPLE PROGRAM. • •••• / 

LINE 
109 
110 
111 

112 
113 

114 
115 
116 

117 
118 

119 
120 
121· 
122 

123 
124 
125 

126 
127 
128 
129 
130 
131 
132 
133 
134 

135 
136 
137 

138 

139 
140 

141 

/. THIS STATEMENT, WHICH WILL NEVER BE EXECUTED, USES 'ONCOUNT' nHICH 00270120 
IS NEITHER EXPLICITLY NOR IMPLICITLY DECLARED BUILTIN. THE EFFECT 00270130 
IS SHOWN IN THE ATTRIBUTE LISTING AND DIAGNOSTIC MESSA:;ES. ./00270140 

FBVAR = ONCOUNT; 
END; 

/. THIS IS A DUMMY PROCEDURE TO ILLUSTRATE OTHER PREPROCESSOR 
REPLACEMENTS/NON-IMPLICITLY DECLARED BUILTIN FUNCTIONS. 
IT WILL NEVER BE EXECUTED. 

DUMMY: 

A: 

B: 

PROC; 

DeL AVAR AREA BASED(PV~R), 
OVAR OFFSET(AVAR), 
A ENTRY RETURNS(CHAR(80», 
SIZE FIXED BIN(31,0); 

AVAR EMPTY; 
PVAR = NULL; 
OVAR = NULLO: 

CALL IHESRTA('ARG1', 'ARG2', 
CALL IHESRTB (' ARG1:', 'AR32', 
CALL IHESRTC('ARG1', 'ARG2', 
CALL IHESRTD('ARG1', 'AR32', 
CALL IHECKPS('ARG1', 'ARG2', 
CALL IHECKPT; I. CHECKPOINT 
CALL I HEREST : 
CALL IHERESN: 
CALL IHETSAC(RETCODE); 

SIZE, RETCODE); I. S 
SIZE, RETCODE, A)i 1* 0 
SIZE, RETCODE, B)i I. R 
SIZE, RETCODE, A. B)i 1* T 
'PS', RETCODE); 1* CHECKPOINT 
*1 

1* FORCE RESTRr 
1* CANCEL CKPT 

1* SET RETURN CODE(TASKING) 

PROC RETURNS(CHAR(80»: END; 1* 
1* 
1* 

DUMMY EXIT 
PROCEDURES 
FOR SORT. PROC(RECORD); DCL RECORD CHAR(80): END: 

END DUMMY: 

00270150 
00270160 

00270170 
00270180 

*/00270190 

00270200 
00270210 

00270220 
00270230 
002702110 
00270250 

00270260 
00270270 
00270280 

·/00270290 
*/00270300 
*/00270310 
*/00270320 
*/00270330 

00270340 
*/00270350 
*/00270360 
*/00270370 

*/00270380 
*/00270390 
*/00270400 

002701110 

CALL IHESARC(RETCODE): 1* SET RETURN CODE(NONTASKING) */00270420 
PUT SKIP LIST('END SAMPLE PR03R~M'): 00270430 

END SAMPLE: 00270440 
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PL/I OPTIMIZING COMPILER /..... PL/I SAMPLE PROGRAM. • •••• / PAGE 

PREPROCESSOR DIAGNOSTIC MESSAGES 

G) 0 0 
ERROR 10 L LINE MESSAGE DESCRIPTION 

~ SEVERE AND ERROR DIAGNOSTIC MESSAGES .... 
!9 .... 
N .... 
l:S 

\Q 

(') 

~ 
"0 .... 
..... 
(1) 
Ii 

IEL02171 E 97 MISSING LEFT PARENTHESIS FROM ARGUMENT LIST FOR PROCEDURE 'IHEDUMP'. PROCEDURE INVOKED WITHOUT 
ARGUMENTS. 

IEL02171 E 102 MISSING LEFT PARENTHESIS FROM ~R~UMENT LIST FOR PROCEDURE 'IHEDUMT' • PROCEDURE INVOKED WITHOUT 
ARGUMENTS. 

IEL02171 E 131 MISSING LEFT PARENTHESIS FROM AR3UMENT LIST FOR PROCEDURE 'IHECKPT'. PROCEDURE INVOKED WITHOUT 
ARGUMENTS. 

WA~NING DIAGNOSTIC MESSAGES 

IEL01841 W 97 TOO FEW ARGUMENTS TO FUNCTION 'IHEDUMP'. NULL STRINGS PASSED AS MISSING ARGUMENTS. 

IEL0184I N 102 TOO FEW ARGUMENTS TO FUNCTION 'IHEDUMT'. NULL STRINGS PASSED AS MISSING AR3UMENrS. 

IEL01841 iJ 131 TOO FEW ARGUMENTS TO FUNCTION 'IHECKPT". NULL STRIN3S PASSED AS MISSING ARGUMENTS. 

END OF PREPROCESSOR DIAGNOSTIC MESSAGES 

Diagnostic messages generated by the 
preprocessor. All messages generated 
by the optimizing compiler (including 
the preprocessor) are documented in 
the publication OS Optimizing Compiler: 
Messages. 

"ERROR 10" This identifies the 
message as originating from the 
optimizing compiler (IEL), and 
gives the message number. 

"L" This is the severity level of 
the message. 

"LINE" This gives the number of 
the line in which the error 
occurred. _L ________________________________________ _ 

7 



PL/I OPTIMIZING COMPILER /..... PL/I SAMPLE PROGRAM. • •••• / 

SOURCE LISTING 

o 
STMT LEV NT 

/ ••••• PL/I SAMPLE PROGRAM. • •••• / 
1 o SAMPLE: 

PROC OPTIONS(MAIN); 

(3) 
00269040 
00269860 
00269870 

o 
R 

2 1 0 DCL (DATE,TIME,ONCBAR,ONSOURCE,ONCODE,ONLOC,O~FILE,ONKEy,EMPTY,00269880 2 

3 

5 
6 
7 

8 

9 

10 

11 
12 
13 

14 
15 
16 
17 
18 
19 

1 0 

1 0 

1 0 
1 0 
1 0 

1 0 

1 0 

2 0 

2 '0 
2 0 
2 0 

2 0 
2 0 
2 0 
2 0 
2 0 
2 0 

NULL) BUILTIN, CKPT_RETC FIXED BIN(31), (PDATE, PTIME) CBAR(6); 00269880 1 

/. 

DCL CVAR CBAR(255) VAR; 

DCL 1 BINVA-R, 
2 RETCODE FIXED BIN(31,0), 
2 FBVAR FIXED BIN; 

PDATE = DATE; 
PTIME = TIME; 
PUT SKIP EDIT('SAMPLE PROGRAM: DATE = ", PDATE, ", TIME = ", 

PTIME) (A-(23), P"99/99/99', A-(9), P"Z9.99.99"l; 
RETCODE = 0101; 

ON ERROR 
BEGIN; 

CALL PLIDUMP; 

THESE STATEMENTS ILLUSTRATE PREPROCESSOR REPLACEME~T 
BDILTIN FUNCTIONS. THEY WILL NEVER, BE EXECUTED. 

CALL PLIDUMP(-TFCA','127"); 
CALL PLIDUMP('TFCA","RETCODE'); 
CALL PLIDUMP; 

FBVAR = ORCODE; 
CVAR 
CVAR 
CVAR 
CVAR 
CVAR 

ONCBAR; 
ORSOURCE; 
ONLOC; 
ONFILE; 
ONKEYi 

r----------------------------------------, 
I Source listing. This is the output I 
I from the preprocessor and the input to I 
I the compiler. All the preprocessor I 
I statements have been executed and all I 
I preprocessor comments have been I 
I deleted I 

Statement nesting levels. 

Line numbers brought forward from 
the preprocessor input. 

I 
I 
I 
I 
I 
I 
I 0 Maximum depth of replacement. 
I 
I (!) -E- in this column indicates that 
I an error has occurred during a 
I replacement attempt. L _______________________________________ _ 

AND USE OF 

00269890 2 

00269900 1 
00269910 
00269920 

00269930 
002699110 
00269950 
00269960 
00269970 

00269980 '4' 
00269990 \:!I 
00270000 lE 

00270010 
·/00270020 

00270030 1 
00270040 1 
00270050 lE 

00270060 
00270070 
00270080 
00270090 
00270100 
00270110 

PAGE 8 
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PL/I OPTIMIZING COMPILER /..... PL/I SAMPLE PROGRAM. • •••• / 

STMT LEV NT R 

20 
21 

22 

23 

24 
25 
26 

27 
28 
29 
30 
31 
32 

33 
34 
35 

36 

38 

tt2 
43 

44 

2 
2 

1 

2 

2 
2 
2 

2 
2 
2 
2 
2 
2 

2 
2 
2 

2 

2 

o 
o 

o 

o 

o 
o 
o 

o 
o 
o 
o 
o 
o 

o 
o 
o 

/. THIS STATEMENT, WHICH WILL NEVER BE EXECUTED, USES 'ONCOUNT' WHICH 00270120 
IS NEITHER EXPLICITLY NOR IMPLI~ITLY DECLARED BUILrIN. THE EFFECT 00270130 
IS SHOWN IN THE ATTRIBUTE LISTING AND DIAGNOSTIC MESSAGES. ./00270140 

FBVAR = ONCOUNT: 
END: 

/. THIS IS A DUMMY PROCEDURE TO ILLUSTRATE OTHER PREPROCESSOR 
REPLACEMENTS/NON-IMPLIClrLY DECLARED BUILTIN FUNCTIONS. 
IT WILL NEVER BE EXE=UTED. 

DUMMY: 
PROC; 

DCL AVAR AREA BASED(PVAR), 
OVAROFFSET(AVAR), 
A ENTRY RETURNS(CHAR(80», 
SIZE FIXED BIN(31,0): 

AVAR EMPTY~ 
PVAR = NULL; 
OVAR = NULL: 

CALL PLISRTA('AR:;1', 'AR:;2', SIZE, RETCODE); /. S 
CALL PLISRTBC'ARG1', 'ARG2', SIZE, RETCODE, A): /. 0 
CALL PLISRTCC'ARG1', 'AR32', SIZE, RETCODE, a); /. R 
CALL PLISRTD (. ARG1", 'ARG2'. SIZE, RETCODE. A, B); /. T 
CALL PLICKPTC' AR:;1'·. • AR32', • PS', RETCODE); /. CHECKPOINT 
CALL PLICKPl'C"SYSCHK', •• , 'PS', CKPT_RETC); /. CBECKPOINr 

CALL PLIREST: 
CALL PLICANC: 
CALL PLIRETCCRETCODE); 

/. FORCE RESTRT 
/. CANCEL CKPT 

/. SET RETURN CODE(TASKING) 

00270150 
00210160 

00270170 
00210180 

·/00270190 

00210200 
00210210 

00210220 
00270230 
00210240 
00270250 

00210260 
00270270 
00210280 

·/00270290 
·/00210300 
·/00270310 
·/00270320 
·/00270330 
·/-00210340 

00270340 
./00210350 
·/00270360 
·/00210370 

o A: PROC RETURNSCCHAR(80»: END; DUMMY EXIT 
PROCEDURES 
FOR SORT. 

·/00270380 
·/00210390 
·/00270400 o B: PROCCRECORD): DCL RECORD ~HAR(80): END; 

2 0 END DUMMY; 00210410 

1 

1 

1 
1 
1 
1 
1 
1E 

1 
1 
1 

1 

1 0 
1 0 

CALL PLIRETCCRETCODE); /. SET RETURN CODE(NONTASKING) ./00270420 1 
PUT SKIP LIST('END SAMPLE PROGRAM'): 00210430 

1 0 END SAMPLE; 00270440 
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PL/I OPTI~IZING COMPILER /***** PL/I SAMPLE PROGRAM. *****/ 

G) 
DCL NO. 

36 

23 

38 

4 

2 

3 

2 

22 

2 

4 

2 

2 

2 

******** 
Q) 

2 

0 
IDENTIFIER 

A 

AVAR 

B 

BINVAR 

CKPT_RETC 

CVAR 

DATE 

DUMMY 

EMPTY 

FBVAR 

NOLL 

ONCHAR 

ONCODE 

ONCOUNT 

ONFILE 

ATTRIBUTE AND CROSS-REFERENCE TABLE 

ATTRIBUTES AND REFERENCES 

o 
fs\ ENTRY RETURNS (CHARACTER (80» 
\.::Y 28,30 

BASED (PVAR) ALIGNED AREA (1000) 
24 

ENTRY RETURNS(DECIMAL /* SINGLE */ FLOAT (6» 
29.30 

AUTO~ATIC /* STRUCTURE */ 

AOTOMA.TIC ALIGNED BINARY FIXED (31,0) 
32 

AOTOMA.TIC UNALI3NED CHARACTER (255) VARYING 
15,16,17,18,19 

BUILTIN 
5 

ENTRY RETURNS(OECIMAL /* SINGLE */ FLOAT (6» 

BUILTIN 
24 

/* IN BINVAR */ AUTOMATIC ALIGNED BINARY FIXED (15,0) 
111,20 

BUILTIN 
25,26 

BUILTIN 
15 

BUILTIN 
14 

AUTOMATIC ALIGNED DECIMAL /* SINGLE */ FLOAT (6) 
20 

BUILTIN 
18 

r-----------------------------------------, 
Attributes and Cross-reference Table. I ~ All identifiers used in the I 

Number of the statement in the 
source listing in which the 
identifier is explicitly declared. 

I program listed in alphabetic I 
I order. I 
I I 
I ~ Declared and default attributes I 
I are listed. This list also I 

Asterisks indicate an undeclared 
identifier; all of its attributes 
are implied or supplied by 
default. 

I includes descriptive comments. I 
I I 
I ~ Cross references. These are the I 
I numbers of all other statements in I 
I which the identifier appears. I 

PA.GE 10 



~ PL/I OPTIMIZING COMPILER /***** PL/I SAMPLE PROGRAM. *****/ P~:;E 11 
tv 
(7\ 

DCL NO. IDENTIFIER ArTRIBUTES AND REFERENCES 
0 en 
"0 2 ONREY BUILTIN 
~ 19 
H 

0 2 ONLOC BUILTIN 
ttj 17 rt 
t-J. 
a 2 ONSOURCE BUILI'IN ~ 
N 16 t-J. 
::s 

\Q 23 OVAR AUTOMATIC ALIGNED OFFSET (AVAR) 
() 
0 

26 
a 
ttj 2 PDATE AUTOMATIC UNALIGNED CHARACTER (6) .... 

5.7 .... 
(I) 
t; 

******** .. PLICANC BUILTIN 
34 

"0 
t; ******** PLICRPT BUILrIN 0 

~ 31.32 
PI 
B ******** PLIDUMP BUILTIN a 
(I) 10.11.12.13 
t; 

C/) ******** PLIREST BUILTIN 
en 33 
.: 
~ ******** PLIRETC BUILTIN Q, 
(I) 42 

35 

******** PLISRTA BUILTIN 
27 

******** PLISRTB BUILTIN 
28 

******** PLISRTC BUILTIN 
29 

******** PLISRTD BUILTIN 
30 

2 PTIME AUTOM~TI~ UNALI3NED CHARACTER (6) 
6.7 

**** •••• PVAR AUTOMATIC ALI.GNED POI NTER 
24.25 



PL/I OPTIMIZING COMPILER 

DCL NO. 

39 

4 

1 

23 

•••••••• 

2 

IDENTIFIER 

RECORD 

RET CODE 

SAMPLE 

SIZE 

SYSPRINT 

TIME 

I ••••• PLII SAMPLE PROGRAM. • ••• *1 

ATTRIBUTES AND REFERENCES 

1* PARAMETER *1 UNALIGNED CHARACTER (80) 

I. IN BINVAR .1 AUTO~ATIC ALIGNED BINARY FIKED (31,0) 
8,42 
27,28,29,30,31,35 

EXTERNAL ENTRY RETURNS(DECIMAL /. SINGLE .1 FLOAT (6» 

AUTOMATIC ALIGNED BINARY FIKED (31,0) 
27,28,29,30 

EXTERNAL FILE PRINT 
7,43 

BUILTIN 
6 

PAGE 12 



PL/I OPTIMIZING COMPILER 

CD 
DCL NO. 

·4 

o 
IDENTIFIER 

BINVAR 
RETCODE 
FBVAR 

/***** PL/I SAMPLE PROGRAM. *****/ 

AGGRE3ATE LEN~TH TABLE o 
LVL DIMS OFFSET ELEMENT 

LENGTH. 

1 
'] 

2 
o 
4 

6 
4 
2 

SUM OF CONSTANT LENGTHS 

o 

r--~--------------------------------------, 

I Aggregate Length Table. 
I 
ICD 

o 
o 

Number of the statement in which 
the aggregate is declared, or, for 
a controlled aggregate, the number 
of the associated ALLOCATE 
statement. 

The elements of the aggregate as 
declared. 

Length of each element of the 
aggregate. 

Sum of the lengths of aggregates 
whose lengths are constant. 

TOTAL 
LENGTH. 

6 

6 
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PL/I OPTIMIZING COMPILER 

STORAGE 

CD 
BLOCK, SECTION OR STATEMENT 

*SAMPLE1 
*SAMPLE2 
SAMPLE 
9 
DUMMY 
A 
B 

/***** PL/I SAMPLE PROGRAM. *****/ 

REQUIREMENTS 

0 0 0 
TYPE LENGTH (HEX) DSA SIZE 

PROGRAM CSECr 2156 86C 
STATIC CSECT 788 31lJ 
PROCEDURE BLOCK lJ5lJ 1C6 
ON UNIT 630 276 
PROCEDURE BLOCK 83lJ 3lJ2 
PROCEDURE BLOCK 106 6A 
PROCEDURE BLOCK 12lJ 7C 

r-----------------------------------------, 
I Storage requirements. This table gives I 
I the main storage requirements for the I 
I program. These quantities do not 
I include the main storage that will be 
I required by the resident and transient 
I library subroutines that will be 
I included by ~he linkage editor or 
I loaded dynamically during execution. 
I 
I CD Name of the block, section, or 
I number of the statement in' the 
I program. 
I 
I (3) Description of the block, section, 
I or statement. 
I 
I CD Length in bytes of the storage 
I areas in both decimal and hexa-
I decimal notation. 
I 
I CD Length in bytes of the dynamic 
I storage area (DSA) in both 
I decimal and hexadecimal notation. 

552 
22lJ 
232 
184 
200 

P~:;E 14 

(HEX) 

228 
EO 
E8 
B8 
C8 
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PL/I OPTIMIZING COMPILER / ••••• PL/I SAMPLE PROGRAM. • •••• / 

EXTERNAL SYMBOL OICTIO~ARY 

CD ® 0) (0 
SYMBOL TYPE 10 AD DR 

PLISTART 
·SAMPLEl 
• SAMPLE2 
PLITABS 
PLIXOPT 
PLIFLOW 
PLICOUNT 
IBMBPIRA 
IBMBPIRB 
IBMBPIRC 
PLICALLA 
PLICALLB 
PLIMAIN 
I BMBKC PC 
IBMBKCPA 
I BMBKCPB 
IBMBKCPA 
IBMBKCPA 
IBMBKSTO 
IBMBKSTA 
IBMBKSTC 
IBMBKSTA. 
IBMBKSTB 
IBMBKSTA 
IBMBKSTA 
IBMBKOMA 
IBMBPRCA. 
IELCGOA 
IELCGOB 
IBMBSEOA. 
IBMBSIOA 
I BMBCC SA. 
IBMBCHFO 
IBMBCOOE 
IBMBCTHO 
IBMBCUIO 
IBMBEOCA 
IBMBEOLA. 
IBMBJOTA. 
IBMBJTTA. 
IBMBOCLA 
IBMBOCLC 
IBMBSEOB 
IBMBSEOA. 
IBMBSIOE 
IBMBSIOT 
IBMBSLOA 

SO 
SO 
SO 
WX 
wx 
wx 
WX 
ER 
ER 
ER 
LO 
LO 
SO 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
SO 
SO 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
ER 
WX 
WX 
ER 
WX 
WX 
ER 

0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
OOOA 

OOOB 
oooe 
0000 
OOOE 
OOOF 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
001A 
001B 
001C 
0010 
001E 
001F 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
002A 
0028 
002C 
0020 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000006 
OOOOOA 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

® 
LENGTH 

000044 
00086C 
000314 

000008 

000072 
000070 

External symbol dictionary. 

® 

"SYMBOL" A list of all the 
external symbols that make up the 
object module. 

"TYPE" Type of external symbol as 
follows: 

CM Common area. 
ER External reference. 
LO Label definition. 
PR Pseudo-register. 
SO Section definition. 
WX Weak external reference. 

Full definitions of all these 
terms are given in chapter 4. 

"10" All entries, except LO-type 
entries, are identified by a 
hexadecimal number. 

"AOOR" Address (in hexadecimal) 
of LD-type entries only. 

"LENGTH" Length in bytes (in 
hexadecimal) of LO, CM, and PR 
type entries only. 

PAGE 15 



PL/I OPTI~IZING ~OMPILER /***** PL/I SAMPLE PROGRAM. ****.*/ Pl\3E 16 

IBMBSPLA ER 002E 000000 
IBMBSPOA ER 002F 000000 
IBMBCKDO ER 0030 000000 
IBMBSXCA WX 0031 000000 
IBMBSXCB WX 0032 000000 
IBMBSIST WX 0033 000000 
SAMPLE LD 000008 
SYSPINT SO 0034 000000 000020 
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PL/I OPTIMIZING COMPILER 

CD 
000000 
000004 
000008 
oooooc 
000010 
000014 
000018 
00001C 
000020 
000024 
000028 
00002C 
000030 
000034 
000038 
00003C 
000040 
000044 
000048 
00004C 
000050 
000054 
000058 
OOOOSC 
000060 
000064 
000068 
00006C 
000070 
000074 
000078 
00007C 
000080 
000084 
000088 
00008C 
000090 
000094 
000098 
00009C 
00009E 

0000B2 
0000B6 

OOOOCA 
ooooce 
000000 

o 
00000310 
00000008 
00000078 
00000096 
000001C8 
0000021E 
00000448 
0000049E 
000004A8 
00000788 
000007DE 
000007F4 
0000085C 
0000085C 
0000085C 
0000085c 
0000085C 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
58000017 
2000 
5400000814040680 
0808000000006800 
00680000 
58000009 
5400000814040680 
0808000008007400 
00740000 
0001 

0000000000060000 

/..... PL/I SAMPLE PROGRAM. • •••• / 

STATIC INTERNAL STORA3E M~P 

PROGRA G)DCON 

000008 
OOOOEO 
0000E8 
OOOOFO 
0000F8 
000100 
000108 
00010C 
000110 
000114 
000118 
00011C 
000120 
000124 
000128 
00012C 
000130 
000134 
000138 
00013C 
000140 
000144 
000148 
00014C 
000150 
000154 
000158 
00015C 
000160 
000164 
000168 
00016C 
000170 
000174 
000178 
00017c 
000180 
000184 
000188 
00018C 
000190 
000194 
000198 
00019C 
0001AO 
0001A4 
0001A8 
0001AC 
0001BO 
0001B4 
0001B8 
000lBC 

000001DC00120000 
0000000000040000 
0000000000030000 
0000000000070000 
0000000000020000 
0000000000000000 
91E091EO 
00000001 
00000065. 
46000000 
00000010 
FFOOOOOO 
00000000 
80000000 
80000000 
00000000 
00000000 
8000010C 
00000000 
00000000 
00000000 
80000000 
80000000 
80000000 
00000000 
00000000 
00000000 
80000000 
00000000 
00000000 
00000000 
00000000 
00000000 
80000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
80000000 
00000000 
00000000 
00000000 
00000000 
80000000 
00000000 
00000000 
00000000 
80000000 
E2C1D4D7D3C540D7 

PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM AoCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
PROGRAM ADCON 
A •• IELCGOA 
A •• IELCGOB 
A •• IBMBCCSA 
A •• IBMBCHFD 
A •• IBMBCODE 
A •• IBMBCTHD 
A •• IBMBCUID 
A •• IBMBEOCA 
A •• IBMBEOLA 
A •• IBMBJDTA 
A •• IBMBJTTA 
A •• IBMBOCLA 
A •• IBMBOCLC 
A •• IBMBSEDB 
A •• IBMBSEOA 
A •• IBMBSIOE 
A •• IBMBSIOT 
A •• IBMBSLOA 
A •• IBMBSPLA 
A •• I BMBSPOA 
A •• I Bfi:BCKDD 
FED 
DED •• PDATE 
FED 

FED 
FED 

CONSTANT 

LOCATOR •• PDATE 

r-----------------------------------------, 
Static Internal Storage Map. This is a 
storage map of the static control 
section for the program. This control 
section is the third standard entry in 
the external symbol dictionary. 

(2) Six-digit offset (in hexa­
decimal) • 

Text (in hexadecimal). 

Comment indicating type of item to 
which the text refers. A comment 
appears only against the first 
line of the text for an item. 

LOCATOR 
LOCATOR 
LOCATOR 
LOCATOR 
LOCATOR 
LOCATOR 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANr 
CONSTANT 
A •• DCLCB 
A •• PDATE 
A •• TEMP 
A •• DCLCB 
A •• TEMP 
A •• CONSTANT 
A •• ENTR~ PLIRETC 
A •• ENTR~ PLIDOMP 
A •• TEMP 
A •• TEMP 
A •• FBVAR 
A •• T:&Io1P 
A •• TEMP 
A •• TEMP 
A •• SIZE 
A •• RETCODE 
A •• ENTR~ PLISRTA 
A •• TEMP 
A •• TEMP 
A •• SIZE 
A •• RETCODE 
A •• TEMP 
A •• ENTR~ PLISRTB 
A •• ENTR~ PLISRTC 
A •• TEMP 
A •• T~P 
A •• SIZE 
A •• RETCODE 
A •• TEMP 
A •• TEMP 
A •• ENTR~ PLISRTD 
A •• TEMP 
A •• TEMP 
A •• TEMP 
A •• RETCJDE 
A •• ENTRY PLICKPr 
A •• ENTR~ PLIREST 
A •• ENTR~ PLICANC 
A •• RETCODE 
CONSTANl' 
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PL/I OPTIMIZING COMPILER 

D9D6C7D9C1D47A40 
CflC1E3CSfl07EflO 

0001D3 6B40E3C90flCSfl07E 
flO 

0001DC CSDSCflflOE2C1DflO7 
D3CS40D7D9D6C7D9 
C1D4 

0001EE E3C6C3C1 
0001F2 F1F2F7 
OG01F5 D9CSE3C3D6C4CS 
0001FC C1D9C7F1 
000200 ClD9C7F2 
00020fl D7E2 
000206 E2E8Eic3C8D2 
00020C 
000210 OC160000000001C8 

000000 FFFFFFFCfl1201000 
02D70FOOOOOOOOOO 
0113001fl0008E2E8 
E2D7D9C9DSE39040 

/ ••••• PL/I SAMPLE PROGRAM. • •••• / P!\.GE 18 

CONSTANT 

CONSTANT 

CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 

STATIC ONCB 

STATIC EXTERNAL CSECTS 

DCLCB 



PL/I OPTIMIZING COMPILER 

lDEM'IPIER 

BINVAR 
RE'l'CODE 
PBVAR 
CVAR 
C}(P'1' RETe 
PDATi 
PrIME 
OVAR 
SIZE 
PVAR 
ONCOOlft' 

/..... PL/I SAMPLE PROGRAM. . .... / 
VARIABLE STORAGE MAP 

LEVEL OFFSET (HEX) CLASS 

192 CO AUTO 
192 CO AUTO 
196 CII Auro 
224 EO AUTO 
200 C8 AUro 
212 Dat AUTO 
218 DA Auro 

2 168 AI AUTO 
2 112 AC Auro 

2011 CC AUTO 
208 DO AUTO 

PA:;E 19 

BLOCK 

SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
SAMPLE 
DUMMY 
DUMMY 
SAMPLE 
SAMPLE 



PL/I OPTIMIZING COMPILER /..... PL/l SAMPLE PR03RAM. • •••• / 

OFFSET (HEX) 
STATEMENT NO. 

OFFSET (HEX) 
STATEMENT NO. 

OFFSET (HEX) 
STATEMENT NO. 

OFFSET (HEX) 
STATEMENT NO. 

OFFSET (HEX) 
STATEMENT NO. 

TABLES OF OFFSETS AND STATEMENr NUMBERS 

WITHIN PROCEDURE SAMPLE 

o 
1 

8E 
5 

WITHIN ON UNIT 

o 
9 

56 
10 

A4 
6 

60 
11 

WITHIN PROCEDURE DUMMY 

o 
22 

60 
24 

WITHIN PROCEDURE A 

o 
36 

56 
31 

WITHIN PROCEDURE B 

o 
38 

68 
110 

10 
25 

co 
1 

A8 
12 

18 
26 

150 
8 

FO 
13 

1C 
27 

158 
9 

FA 
14 

04 
28 

15C 
42 

118 
15 

140 
29 

114 
43 

13E 
16 

lAC 
30 

lAE 
44 

180 
11 

22C 
31 

1C' 
18 

298 
32 

206 
19 

2FE 
33 

248 
20 

308 
34 

266 
21 

312 
35 

32A 
41 

PA,3E 20 
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PL/I OPTIMIZING COMPILER /..... PL/I SAMPLE PROGRAM. ..... / 
OBJECT LISTING 000030 48 EO 1 020 

0) 0 000034 41 EO E 001 
000038 40 EO 1 020 

• COMPILER GENERATED SUBROOT1NE IELCGOA 0()Q03C 40 EO F 052 
000000 50 EO 1 ooe ST 14,12(0,1) 000040 91 10 1 010 
000004 58 FO 1 014 L 15,20(0,1) 000044 07 86 
000008 91 10 1 011 TM 17 (1) • X·' 10 ' 000046 58 10 1 01C 
OOOOOC 47 10 1 014 BO ·+8 00004A 58 FO 7 068 
000010 96 04 C 002 01 2(12) ,X'04' 00004E 05 EF 
0000111 02 03 1 008 F 04C MVC 8(4,1),16(15) 000050 07 F6 
00001A 48 FO F 050 LH 15,80(0,15) 000052 58 FO 1 06C 
00001E 4B FO E 002 SH 15,2(0,14) 000056 05 EF 
000022 01 B6 BCR 11,6 000058 58 EO 1 008 
000024 96 40 1 010 01 16(1),X'40' 00005C 50 EO 0 04C 
000028 58 FO o 04C L 15,76(0,13) 000060 94 BF 1 010 
00002C 50 FO 1 008 ST 15,8(0,1) 000064 07 F6 
000030 4A FO E 002 AH 15,2(0,14) 000066 07 00 
000034 4A FO 7 070 AH 15,112(0,7) 000068 
000038 54 FO 7 06C N 15,108(0,7) 00006C 
00003c 55 FO C OOC CL 15,12(0,12) 
000040 47 20 1 04A SH ·+10 • END OF ~OMPILER GENERATED 
000044 50 FO 0 04C ST 15.76 (0.13) 
000048 07 F6 SR 6 
00004A 50 00 1 OlC ST 0.28 (0,1) • STATEMENT NUMBER 1 
00004E 18 71 LR 7,1 000000 
000050 18 OF LR 0,15 000007 
000052 58 10 o 04C L 1,76(0,13) 
000056 58 FO C 048 L 15,12(0,12) • PROCEDURE 
00005A 05 EF BALR 14,15 
00005C 50 00 o 04C ST 0,76(0,13) • REAL ENTRY 
000060 50 10 1 008 ST 1,8(0,7) 000008 90 EC o OOC 
000064 18 11 LR 1,1 OOOOOC 47 FO F 014 
000066 58 00 1 01C L 0,28(0,1) 000010 00000000 
00006A 07 F6 BR 6 000014 00000228 
00006C FFFFFFF8 DC X'FFFFFFF8' 000018 00000000 
000070 DC AL2 (7) 00001C 58 30 F 010 

000020 58 10 0 04C 
• END OF COMPILER GENERATED SUBROUTINE 000024 58 00 F OOC 

* COMPILER GENERATED SUBROUTINE 
000000 94 FB C 002 
000004 91 40 1 010 
000008 47 10 7 052 
OOOOOC 58 FO 1 014 
000010 50 10 1 01C 
000014 58 70 1 OOC 
000018 48 EO F 050 
00001C 4B EO 1 002 
000020 40 EO F 050 
000024 58 EO F 04C 
000028 4A EO 7 002 
00002C 50 EO F 04C 

000028 lE 01 
IELCGOB 00002A 55 00 C OOC 

NI 
TM 
BO 
L 
ST 
L 
LH 
SH 
STH 
L 
AH 
ST 

2(12),X'FS' 00002E 47 DO F 030 
16(1) ,X'40· 000032 58 FO C 014 
*+14 000036 05 EF 
15,20(0,1) 000038 58 EO 0 048 
1,28(0,1) 00003C 18 FO 
1,12(0,1) 00003E 90 EO 1 048 
14,80(0,15) 000042 50 DO 1 004 
14,2(0,1) 000046 41 01 o 000 
14,80(0,15) 00004A 50 50 o 058 
14,76(0,15) 00004E 41 60 o OA8 
14,2(0,7) 000052 50 60 o 070 
14,16(0,15) 000056 01 00 o OA8 

r---------------------------------------, 
I Object listing. This is a listing of I 
I the machine instructions generated by I 
I the optimizing compiler from the PL/I I 
I source program. I 
I I 
I C!) Machine instructions (in hexa- I 
I decimal) • I 
I I 
I 0 Assembler-language form of the I 
I machine instructions. I L _______________________________________ J 

o OA8 

PAGE 21 

LH 14,32(0,1) 
LA 14,1(0,14) 
STH 14,32(0,1) 
STH 14,82(0,15) 
TM 16(1),X'10' 
BCR 8,6 
L 7,28(0,1) 
L 15,104(0,1) 
BALR 14,15 
BR 6 
L 15,108(0,7) 
BALR 14,15 
L 14,8(0,1) 
ST 14,16(0,13) 
NI 16 (1), X' SF' 
BR 6 
NOPR 0 
DC AL4 (0) 
DC A.L4(0) 

SUBROUTINE 

DC C' SA~PLE' 
DC ALl (6) 

SA~PLE 

STM 14,12,12(13) 
B *+16 
DC AC STMr. NO. N.BLE) 
DC F'552' 
DC ACSTArIC CSECr) 
L 3,16(0,15) 
L 1,76(0,13) 
L 0,12(0,15) 
ALR 0,1 
CL 0,12(0,12) 
BNH *+10 
L 15,116(0,12) 
BALR 14,15 
L 14,12(0,13) 
LR 15,0 
STM 14,0,12(1) 
ST 13,4(0,1) 
LA 13,0(1,0) 
ST 5,88 (0, 13) 
LA 6,168(0,13) 
ST 6,112(0,13) 
XC 168(1,13),168(13) 
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00005C 92 01 D OA9 MVI 169 (13) , X' 01' OOOOEE 05 67 BALR 6,7 
000060 92 CO D 000 MV1 0(13),X'CO' OOOOFO 58 40 D 208 L 4,520(0,13) 
000064 92 24 D 001 MVI 1(13),X'24' 0000F4 D2 16 4 000 3 lBC MVC 0(23,4),444(3) 
000068 41 80 3 210 LA 8,528(0,3) OOOOFA 58 70 3 048 L 7,A •• 1ELCGOB 
00006C 50 80 D 05C ST 8,92(0,13) OOOOFE 05 67 BALR 6,7 
000070 D2 03 o 054 3 108 MVC 84(4,13),264(3) 000100 41 EO 0 OBO LA 14,176(0,13) 
000076 05 20 BALR 2,0 000104 41 FO 3 09C LA 15, OED •• PDArE 

000108 90 EF 1 000 STM 14,15,0(1) 
• PROLOGUE BASE 00010C 41 EO 3 09E LA 14,158 (0,3) 
000078 D2 07 D OBO 3 ODO MVC LOCATOR •• PDATE(8), 000110 50 EO 1 OOC ST 14,12(0,1) 

208 (3) 000114 58 FO 3 078 L 15,A •• 1BMBSEDB 
00007E 41 90 D OD4 LA 9,POATE 000118 05 EF BALR 14,15 
000082 50 90 D OBO ST 9,LOCATOR •• PDATE 00011A 41 EO 3 OB2 LA 14,178(0,3) 
000086 D2 07 D OB8 3 ODO MVC LO~ATOR •• PTIME(8), 00011E 58 10 D lFS L 1, 50 4 ( 0, 13) 

208 (3) 000122 58 70 3 044 L 7,A •• 1ELCGOA 
00008C 41 40 D ODA LA 4,PTIME 000126 05 67 BALR 6,7 
000090 50 40 D OB8 ST 4,LOCATOR •• PT1ME 00012S 58 60 D 208 L 6,520(0,13) 
000094 05 20 BALR 2,0 00012C D2 08 6 000 3 lD3 MVC 0(9,6),467(3} 

000132 58 70 3 048 L 7, A •• 1ELCG::>B 
• PROCEDURE BASE 000136 05 67 BALR 6,7 

000138 41 EO D 068 LA 14,184 (0,13) 
00013e 50 EO 1 000 ST 14,0(0,1} 

• STATEMENT NUMBER 5 000140 41 EO 3 OB6 LA 14,182(0,3) 
000096 41 40 D OD4 LA 4,POATE 000144 50 EO 1 OOC ST 14,12(0,1) 
00009A 50 40 3 124 ST 4,292(0,3) 000148 58 FO 3 078 L 15,A •• IBMBSEDB 
00009E 96 80 3 124 01 292(3),X'80' 00014C 05 EF BALR 14,15 
0000A2 41 10 3 124 LA 1,292(0,3) 00014E 58 10 D 1F8 L 1,504(0,13) 
0000A6 58 FO 3 068 L 15,A •• IBMBJDTA 000152 58 FO 3 084 L 15,A •• 1BMBS1or 
OOOOAA 05 EF BALR 14,15 000156 05 EF BALR 14,15 

)II 
Itj • STATEMENT NUMBER 6 • STATEMENr NUMBER 8 Itj 
CD OOOOAe 41 40 D 200 LA 4,512(0,13} 000158 58 FO 3 110 L 15,272(0,3) 
::s OOOOBO 50 40 3 128 ST 4,296(0,3) 00015e 50 FO D oeo ST 15,B1NVAR.RErCODE g,. .... 0000B4 96 80 3 128 01 296 (3) ,X' 80' w 0000B8 41 10 3 128 LA 1,296(0,3) 
t'IiI OOOOBC 58 FO 3 06e L 15,A •• IBMBJTTA • STATEMENr NUMBER 9 .. 

OOOOco 05 EF BALR 14,15 000160 92 oe D OA8 MV1 16S(13),X'OC' 

I'd 0000C2 D2 05 D ODA 0 200 MVC PT1ME(6),512(13) 
ti 

~ • STATEMENT NUMBER 42 
ti • STATEMENT NUMBER 7 000164 41 40 0 oeo LA 4,B1NVAR.RETCJDE 
I» 0000C8 41 40 D 200 LA 4,512(0,13) 000168 50 40 3 124 ST 4,292(0,3) ;:I 
=e OOOOCC 50 40 3 130 ST 4,304(0,3) 00016e 96 80 3 124 01 292(3),X"80' .... 

OOOODO 92 20 D 211 MV1 529(13),X'20' 000170 IB 55 SR 5,5 ::s 
\Q 0000D4 41 10 3 12C LA 1,300(0,3) 000172 41 10 3 124 LA 1,292(0,3) 
~ 000008 58 FO 3 080 L 15,A •• 1BMBS1OE 000176 58 FO 3 138 L 15,312(0,3) 
w OOOODC 05 EF BALR 14,15 00017A 05 EF BALR 14,15 I» a OOOODE 41 EO 3 098 LA 14,152(0,3) 

"C1 0000E2 41 10 D 200 LA 1,512(0,13) .... 
C\) 0000E6 50 10 D 1FS ST 1,504(0,13) • STATEMENr NUMBER 43 

OOOOEA 58 70 3 044 L 7, A •• 1ELCGOA 00017C 41 1i0 D 200 LA 4,512(0,13) 
N 
IN 
....a 
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g 000180 SO 40 3 130 ST 4,304(0,3) 000212 92 24 0 001 MVI 1(13),X'24' 
000184 92 40 o 211 MVI 529(13),X'40' 000216 02 03 0 054 3 108 Mve 84(4,13),264(3) 

~ 000188 41 10 3 12e LA 1,300(0,3) 00021e 05 20 BALR 2,0 

~ 
00018e 58 FO 3 080 L 15,A •• 1BMBS1OE 
000190 OS EF BALR 14,15 • PROCEDURE BASE 

~ 
000192 41 EO 3 008 LA 14,216(0,3) 
000196 41 FO 3 0ge LA 15,156(0,3) rt 00019A 41 10 0 200 LA 1,512(0,13) • STATEMENT NUMBER 10 .... 

a 00019E SO 10 o IF8 ST 1,504(0,13) 00021E 18 11 SR 1,1 .... 
N 0001A2 90 EF 1 000 STM 14,15,0(1) 000220 1B 55 SR 5,5 .... 

0001A6 58 FO 3 088 L 15,A •• IBMBSLOA 000222 58 FO 3 13e L 15,316(0,3) ~ 0001AA OS EF BALR 14,15 000226 05 EF BALR 14,15 
() 0001Ae 58 10 o 1F8 L 1,504(0,13) 
0 0001BO 58 FO 3 084 L 15, A •• 1BMBS1OT a 0001B4 OS EF BALR 14,15 • STATEMENr NUMBER 11 'lj .... 

000228 02 03 0 oeo 3 lEE Mve 192(4,13),494(3) .... 
CD 00022E 02 07 0 oe4 3 OEO Mve 196(8,13) ,224(3) 
t; • STATEMENT NUMBER 44 000234 41 80 0 oeo LA 8 w192(0,13) .. 

0001B6 18 00 LR 0,13 000238 50 80 0 oe4 ST 8,196(0,13) 
"tI 0001B8 58 00 0 004 L 13,4(0,13) 00023e 41 40 0 Oe4 LA 4,196(0,13) 
t; 0001Be 58 EO 0 ooe L 14,12(0,13) 00-0240 50 40 3 140 ST 4,320(0,3) 
2 OOOleo 98 2e 0 Ole LM 2,12,28(13) 000244 02 02 0 oee 3 1F2 Mve 204 (3,13) ,498(3) 
t; 0001e4 05 1E BALR 1,14 00024A 02 07 0 000 3 OE8 Mve 208 (8,13), 232( 3) ill 

~ 000250 41 EO 0 oee LA 111 , 204 (0 , 1 3 ) 
CD • END PROCE~URE 000254 50 EO 0 000 ST 111,208(0,13) 
t; 0001C6 07 07 NOPR 7 000258 111 40 0 000 LA 4,208(0,13) 
en 00025C 50 40 3 1411 ST 4,3211 (0,3) 
Cil 000260 96 80 3 144 01 324(3),X'80' 
~ • STATEMENT NUMBER 9 000264 1B 55 SR 5,5 .... 000266 41 10 3 140 LA 1,320(0,3) Q, 
t1) 00026A 58 FO 3 13e L 15,316(0,3) 

• ON UNIT BLOCI< 00026E 05 EF BALR 14,15 
0001C8 90 EC 0 OOC STM 14,12,12(13) 
0001CC 47 FO F 014 B 20(0,15) 
000100 00000000 DC ACSTMT. NO. TABLE) • STATEMENr NUMBER 12 
000104 OOOOOOEO DC F'224' 000270 02 03 o OCO 3 lEE MVC 192(4,13),494(,) 
000108 00000000 DC A(STAT1e CSE::::T) 000276 02 07 DOell 3 OEO Mve 196(8,13),224(3) 
00010C 58 30 F 010 L 3,16(0,15) 00027C 41 80 o .OCO LA 8,192(0,13) 
0001EO 58 10 0 04C L 1,76(0,13) 000280 50 80 o OC4 ST 8,196(0,13) 
0001E4 58 00 F OOC L 0,12(0,15) 000284 41 40 o OC4 LA 4,196(0,13) 
OOOl,ES 1E 01 ALR 0,1 000288 50 40 3 140 ST 4,320(0,3) 
0001EA 55 00 e ooc CL 0,12(0,12) 00028C 02 06 0 oce 3 1F5 MVC 204 (7,13), 501( 3) 
0001EE 47 DO F 030 BNH 48CO,15) 000292 02 07 0 004 3 OFO Mve 212(8,13) ,240(3) 
0001F2 58 FO C 074 L 15,116(0,12) 000298 41 80 0 OCC LA 8,204(9,13) 
0001F6 05 EF BALR 14,15 00029C 50 80 0 004 ST 8,212(0,13) 
0001F8 58 EO D 048 L 14,72(0,13) 0002AO 41 40 0 004 LA 4, 212( 0,13) 
0001FC 18 FO LR 15,0 0002A4 50 40 3 144 ST 4,324(0,3) 
0001FE 90 EO 1 048 STH 14,0.72(1) 0002A8 96 80 3 144 01 324(3),X'80' 
000202 50 DO 1 004 ST 13,4(0,1) 0002AC 18 55 SR 5,5 
000206 41 01 o 000 LA 13,0(1,0) 0002AE 41 10 3 140 LA 1,320(0,3) 
00020T\. 50 50 o 058 ST 5,88(0,13) 0002B2 58 FO 3 13C L 15,316(0,3) 
00020E 92 8C o 000 MV1 0(13),X'8C' 0002B6 05 EF BALR 14,15 
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000342 CL.20 EQU * 
000342 02 00 6 OE2 4 000 MVC CVAR+2(1)rO(4) 

* STATEMENT NUMBER 13 000348 CL.19 EQU * 
0002B8 lB 11 SR lrl 000348 CL.21 EOU * 
0002BA lB 55 SR 5 r 5 
0002BC 58 FO 3 13C L 15r 316 (0,3) 
0002CO 05 EF BALR 14,15 * STATEMENr NUMBER 11 

000348 41 40 D OCO LA 4 r 192(Or 13) 
00034C 50 40 3 14C ST 4 r 332(Or3) 

* STATEMENT NUMBER 14 000350 96 80 3 14C 01 332(3)rX'80' 
0002C2 58 60 0 058 L 6 r 88(Or13) 000354 41 10 3 14C LA l r 332(Or3) 
0002C6 50 60 0 OBO ST 6 r 116(Or13) 000358 58 FO 3 064 L 15,A •• 1BMBEOLA 
0002CA 41 40 6 OC4 LA 4 r B1NVAR.FBVAR 00035C 05 EF BALR 14 r 15 
0002CE 50 40 3 148 ST 4 r 328(Or3) 00035E 58 40 0 OCO L 4 r 192(0,13) 
000202 96 80 3 148 ~1 328(3)rX'80' 000362 48 80 D OCq LH 8 r 196(Or13) 
000206 41 10 3 148 LA 1 r 328(Or3) 000366 41 EO 0 OFF LA 14,255<O r O) 
00020A 58 FO 3 060 L 15 r A •• IBMBEO:::A 00036A 19 E8 CR 14,8 
00020E 05 EF BALR 14,15 00036C 41 DO 2 154 BNH CL.22 

000310 18 E8 LR 14,8 
000312 CL.22 EQU * 

* STATEMENT NUMBER 15 000312 40 EO 6 OEO STH 14 r CVAR 
0002EO 58 40 0 048 L 4,12(0,13) 000376 4B EO 3 OCA SH 14,202(0,3) 
0002E4 4A 40 4 002 AH 4,2(0,4) 00037A 47 40 2 16E BM. CL.23 
0-o02E8 CL.16 EQU * 00037E 44 EO 2 168 EX 14,CL.24 
0002E8 58 40 4 000 L 4,0(0,4) 000382 47 FO 2 16E B CL.25 
0002EC 91 40 4 006 TM 6(4),X'40' 000386 CL.24 EQU * 
0002FO 41 80 2 OCA BZ CL.16 000386 02 00 6 OE2 4 000 MVC CVAR+2(1),0(4) 
0002F4 58 FO 4 010 L 15 r16(Or 4 ) 00038C CL.23 EQU * 
0002F8 48 70 3 OCA LH 1 r 202(Or3) 00038C CL.25 EQU * 
0002FC 40 70 6 OEO STH 1,CVAR 

:til 000300 02 00 .6 OE2 F 000 MVC C\lAR+ 2 (1) r 0 (15) ro 
ro • STATEMENT NUMBER 18 
CD 00038C 58 40 0 048 L 4,72(0,13) ::s 
Q, * STATEMENT NUMBER 16 000390 4A 40 4 002 AH 4,2(Or 4 ) .... 

000306 58 90 0 048 L 9 r 72(Or13) 000394 CL.26 EQU * ~ 

"IJ 00030A 4A 90 9 002 AH 9 r 2(Or9) 000394 58 40 4 000 L 4 r O(0,4) .. 00030E CL.17 EQU * 000398 91 80 4 006 TM 6(4)rX'80' 
00030E 58 90 9 000 L 9 r O(0,9) 00039C 41 80 2 176 BZ CL.26 

"t1 000312 91 40 9 006 TM 6(9)rX'40' 0003AO 58 EO 4 008 L 14 r 8(0,4) 
11 000316 41 80 2 OFO BZ CL.l1 0003A4 48 90 4 OOC LH 9 r 12(0,4) 2 OOOllA 58 40 9 018 L 4,24(0,9) 0003A8 41 40 0 OFF LA 4,255(0,0) 
11 00031E 48 80 9 01C LH 8,28(0,9) 0003AC 19 49 CR 4 r 9 AI 
~ 000322 41 EO 0 OFF LA 14,255(0,0) 0003AE 41 DO 2 196 BNH CL.27 ::a .... 000326 19 E8 CR 14,8 0003B2 18 49 LR 4 r 9 
::s 000328 47 DO 2 110 BNH CL.18 0003B4 CL.27 EQU * t.Q 

00032C 18 E8 LR 14,8 0003B4 40 40 6 OEO STH 4,CVAR 
tzJ 00032E CL.18 EQU * 0003B8 4B 40 3 OCA SH 4 r 202(0,3) >< 
AI 00032E 40 EO 6 OEO STH 14,C\lAR 0003BC 47 40 2 lBO BM CL.28 a 000332 4B EO 3 OCA SH 14,202(0,3) 0003CO 44 40 2 1AA EX 4 r CL.29 't1 
I-' 000336 41 40 2 12A BM CL.19 0003C4 47 FO 2 lBO B CL.30 
CD 00033A 44 EO 2 124 EX 14,CL.20 0003C8 CL.29 EQU * 
N 00033E 41 FO 2 12A B CL.21 0003C8 02 O{) 6 OE2 E 000 MVC C\lAR+2 (1) ,0 (14) 
w 
\0 
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g 0003CE CL.28 EQU • • STATEMENr NUMBER 22 
0003CE CL.30 EQU • 000440 DC C' DUMMY" "C 

000447 DC ALl (5) t'4 
"-1-1 

• STATEMENT NUMBER 19 • PROCEDURE DUMMY 
!5 0003CE 58 40 D 048 L 4,72(0,13) 
rt 000302 4A 40 4 002 AH 4,2(0,4) • REAL ENTRY' ..,. 

000306 CL.31 EQU • 000448 90 EC o OOC STM 14,12,12(13) a ..,. 000306 58 40 4 000 L 4,0(0,4) 00044C 47 FO F 014 B ·+16 
N 0003DA 91 10 4 006 TM 6(4),X'10' 000450 00000000 DC A(STMr. NO. rABLE) "". t:S 0003DE 47 80 2 1B8 BZ CL.31 000454 000000E8 DC F'232' I.Q 

0003E2 58 EO 4 020 L 14,32(0,4) 000458 00000000 DC A(STATIC CSECr) n 0003E6 48 90 4 024 LH 9,36(0,4) 00045C 58 30 F 010 L 3,16(0,15) 0 
0003EA 41 40 o OFF LA 4,255(0,0) 000460 58 10 0 04C L 1,76(0,13) a 

to 0003EE 19 49 CR 4,9 000464 58 00 F OOC L 0,12(0,15) ..,. 
~ 0003FO 47 DO 2 108 BNH CL.32 000468 1E 01 ALR 0,1 
t; 0003F4 18 49 LR 4,9 00046A 55 00 C OOC CL 0,12(0,12) 

0003F6 CL.32 EQU · . 0OO46E 47 00 F 030 BNH ·+10 
0003F6 40 40 6 OEO STH 4,CV~R 000472 58 FO C 074 L 15,116(0,12) 

"C 0003FA 4B 40 3 OCA SH 4,202(0,3) 000476 05 EF BALR 14,15 t; 
0003FE 47 40 2 lF2 BM CL.33 000478 58 EO 0 048 L 14,72(0,13) S 000402 44 40 2 1EC EX 4,CL.34 00047C 18 FO LR 15,0 t; 

S» 000406 47 FO 2 1F2 B CL.35 00047E 90 EO 1 048 STM 14,0,72(1) 
;t 00040A CL.34 EQU • 000482 50 DO 1 004 ST 13,4(0,1) ;t 
(1) 00040A 02 00 6 OE2 E 000 MVC CVAR + 2 ( 1) , 0 (1 4 ) 000486 41 01 0 000 L~ 13,0(1,0) t; 

000410 CL.33 EQU • 00048A 50 50 0 058 ST 5,88(0,13) . 
en 000410 CL.35 EQU • 00048E 92 80 0 000 MVI 0(13),X'80' 
Cil 000492 92 24 0 001 MVl 1(13),X'24' 
c: 000496 02 03 0 054 3 108 MVC 84(4,13),264(3) ..,. 

• STATEMENT NUMBER 20 00049C 05 20 BALR 2,0 Q, 
(1) 000410 78 00 6 000 LE O,ONCOUNT 

000414 7E 00 3 114 AU 0,276(0,3) • PROLO:;UE BASE 
000418 70 00 D OCO STE 0,192(0,13) 00049E 58 60 0 058 L 6,88(0,13) 
00041C 91 80 D OCO 'I'M 192(13),X'80' 0004A2 50 60 0 OBO ST 6,176(0,13) 
000420 48 80 0 OC2 LH 8,194(0,13) 0004A6 05 20 BALR 2,0 
000424 47 80 2 20C BZ CL.36 
000428 13 88 LCR 8,8 • PROCEDURE BASE 
00042A CL.36 EQU • 
00042A 40 80 6 OC4 STH 8,BINVAR.FBVAR 

• STATEMENT NUMBER 24 
0004A8 58 70 6 OCC L 7,PVAR 

• STATEMENT NUMBER 21 0004AC 92 00 7 000 MVI AVAR,X'OO' 
00042E 18 OD LR 0,13 0004BO 58 EO 3 118 L 14,280 (0,3) 
000430 58 DO 0 004 L 13,4(0,13) 0004B4 50 BO 7 004 ST 14,AVAR+4 
000434 58 EO 0 OOC L 14,12(0,13) 
000438 98 2C 0 Ole LM 2,12,28(13) 
00043C 05 1E BALR 1,14 • STATEMENr NUMBER 25 

0004B8 58 70 3 11C L 7,284(0,3) 
• ON UNIT BLOCK END 0004ac 50 70 6 OCC ST 7,PVAR 
00043E 07 07 NOPR 7 

• STATEMENT NUMBER 26 
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0004CO 50 70 0 OAS ST 7,OVAR 000582 58 FO 3 178 L 15,376(0,3) 
000586 05 EF BALR 14,15 

• STATEMENT NUMBER 27 
0004C4 D2 03 D OCO 3 1FC MVC 192 ( 4, 13) , 508 0 ) • STATEMENr NUMBER 29 
0004CA 02 07 0 OC4 3 OEO mc 196(8,13) ,224(3) 000588 D2 03 0 OCO 3 IFC mc 192(4,13) ,5080) 
0004DO 41 80 D OCO LA 8,192(0,13) 00058E 02 07 ti OC4 3 OEO MVC 196(8,13), 224( 3) 
000404 50 80 0 OC4 ST 8,196 (0,13) 000594 41 80 0 OCO LA 8,192(0,13) 
0004D8 41 40 D OC4 LA 4,196(0,13) 000598 50 80 0 OC4 ST 8,196(0,13) 
0004DC 50 40 3 150 ST 4,336(0,3) 00059C 41 40 0 OC4 LA 4,196(0,13) 
0004EO D2 03 D OCC 3 200 MVC 204(4,13),512(3) 0005AO 50 40 3 164 ST 4,356(0,3) 
0004E6 02 07 0 000 3 OEO MVC 208 (8,13) .2240) 0005A4 02 03 0 OCC 3 200 MVC 204(4,13) ,5120) 
0004EC 41 40 D OCC LA 4,204(0,13) 0005AA 02 07 0 000 3 OEO MVC 208(8,13),224(3) 
0004FO 50 40 0 000 ST 4,208(0,13) 0005BO 41 EO 0 OCC LA 14,204 (0,13) 
0004F4 41 40 DODO LA 4,208(0,13) 0005B4 50 EO 0 000 ST 14,208(0,13) 
0004F8 50 40 3 154 ST 4,340(0,3) 0005B8 41 40 0 000 LA 4,208(0,13) 
0004FC 41 40 D OAC LA 4,SIZE 0005BC 50 40 3 168 ST 4,360(0,3) 
000500 50 40 3 158 ST 4,344(0,3) 0005CO 41 40 0 OAC LA 4,SIZE 
000504 41 40 6 OCO LA 4,BINVAR.RETCODE 0005C4 50 40 3 16C ST 4,364(0,3) 
000508 50 40 3 15C ST 4,348(0,3) 0005C8 41 40 6 OCO LA 4,BINVAR.RETCOOE 
00050C 96 80 3 15C 01 348(3),X'80' 0005CC 50 40 3 170 ST 4,368(0,3) 
000510 IB 55 SR 5,5 000500 50 DO 0 OOC ST 13,220(0,13) 
000512 41 10 3 150 L-A 1,336 (0,3) 000504 58 FO 3 02C L 15,44(0,3) 
000516 58 FO 3 160 L_ 15,352 (0,3) 000508 50 FO 0 008 ST 15,216(0,13) 
00051A 05 EF BALR 14,15 0005DC 41 40 0 008 LA 4,216(0,13) 

0005EO 50 40 3 17'1 ST 4,-372(0,3) 
0005E4 96 80 3 174 01 3720) ,X'SO' 

• STATEMENT NUMBER 28 0005E8 lS 55 SR 5,5 
00051C D2 03 D OCO 3 IFC mc 192(4,13),508(3) 0005EA 41 10 3 164 LA 1,356(0,3) 
000522 D2 07 D OC4 3 OEO MVC 196(8,13),2240) 0005EE 58 FO 3 17C L 15,380 (0, 3) 

)II 000528 41 80 0 OCO LA 8,192(0,13) 0005F2 05 EF BALR 14,15 
It1 00052C 50 80 0 OC4 ST 8,196(0,13) ttl 
CD 000530 41 40 0 OC4 LA 4,196(0,13) 
::1 000534 50 40 3 164 ST 4,356(0,3) • STATEMENT NUMBER 30 p, ..... 000538 02 03 0 OCC 3 200 mc 204 (4,13) ,512 (3) 0005F4 02 03 0 OCO 3 1FC MVC 192(4,13),508(3) >< 00053E 02 07 DODO 3 OEO MVC 208 ( 8, 13) , 224 0 ) 0005FA 02 07 0 OC4 3 OEO MVC 196(8,13),224(3) 
~ 000544 41 EO 0 OCC LA 14,204(0,13) 000600 41 80 0 OCO LA 8,192(0,13) .. 

000548 50 EO DODO ST 14,208(0,13) 000604 50 80 0 OC4 ST 8,196(0,13) 
ttl 00054C 41 40 0 000 LA 4,208 (0,13) 000608 41 40 0 OC4 LA 4,196(0,13) 
11 000550 50 40 3 168 ST 4,360(0,3) 00060C 50 40 3 180 ST 4,384(0,3) 
0 000554 41 40 0 OAC LA 4,SIZE 000610 D2 03 0 OCC 3 200 MVC 204 (4,13), 512( 3) \Q 
11 000558 50 40 3 16C ST 4,364(0,3) 000616 02 07 0 000 3 OEO MVC 208(8,13),224(3) 
~ 00055C 41 40 6 OCO LA 4,BINVAR.RETCOOE 00061C 41 EO 0 OCC LA 14,204(0,13) a 000560 50 40 3 170 ST 4,368(0,3) 000620 50 EO DODO ST_ 14,208(0,13) ..... 
::s 000564 50 DO D ODC ST 13,220(0,13) 000624 41 40 DODO LA 4,208(0,13) 
\Q 000568 58 FO 3 024 L 15,36(0,3) 000628 50 40 3 184 ST 4,388(0,3) 
tzj 00056C 50 FO D 008 ST 15,216(0,13) 00062C 41 40 0 OAC LA 4,SIZE 
>< 000570 41 40 D 008 LA 4,216(0,13) 000630 50 40 3 188 ST 4,392(0,3) 
~ 000574 50 40 3 174 ST 4,372(0,3) 000634 41 40 6 OCO LA 4,BINVAR.RErCOOE ttl 

000578 96 80 3 174 01 372(3) ,X·80' 000638 50 40 3 18C ST 4,396(0,3) .... 
CD 00057C 1B 55 SR 5,5 00063C 50 DO 0 OOC ST 13,220(0,13) 

00057E 41 10 3 164 LA 1,356(0,3) 
I\J 

000640 58 FO 3 024 L 15,36(0,3) 
~ 
~ 
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g 000644 50 PO 0 OD8 ST 15,216(0,13) 000706 50 EO 0 000 ST 14,208(0,13) 
000648 41 40 o 008 LA 4,216(0,13) 00070A 41 40 0 000 LA 4,208(0,13) 

~ 
00064C 50 40 3 190 ST 4,400(0,3) 00070E 50 40 3 lAO ST 4,416(0,3) 
000650 50 DO o OE4 ST 13,228(0,13) 000712 D2 01 0 OOA 3 204 MVC 218(2,13),516(3) .... 000654 58 FO 3 02C L 15,44(0,3) 000718 02 07 0 OOC 3 OP8 MVC 220(8,13),248(3) 

0 000658 50 FO 0 OEO ST 15,224(0,13) 00071E 41 80 0 OOA LA 8,218(0,13) 
??- 00065C 41 40 D OEO LA 4,224(0,13) 000722 50 80 0 OOC ST 8,220(0,13) .... 000660 50 40 3 194 ST 4,404(0,3) 000726 41 40 0 'OOC LA 4,'220(0,13) 
S 000664 96 80 3 194 01 404(3),X'80" 00072A 50 40 3 1 All ST 4,420(0,3) .... 
N 000668 lB 55 SR 5,5 00072E 41 40 6 OC8 LA 4,CKPT RET:::: .... 00066A 41 10 3 180 LA 1,384(0,3) 000732 50 40 3 lA8 ST 4,424(0,3) ~ 

I.Q 00066E 58 FO 3 198 L 15,408(0,3) 000736 96 80 3 1A8 01 424 (3) , X' 80' 
n 000672 05 EF BALR 14,15 00073A 16 55 SR 5,5 

~ 00073C 41 10 3 19C LA 1, 412( 0,3) 
"0 000740 58 FO 3 lAC L 15,428(0,3) .... • STATEMENT NUMBER 31 000744 05 EP BALR 14,15 .... 
(1) 000674 02 03 0 OCO 3 1FC MVC 192 (4,13),508 (3) 
t1 00067A D2 07 0 OC4 3 OEO MVC 196(8,13) ,224(3) .. 

000680 41 80 0 OCO LA 8,192(0,13) • STATEMENT NUMBER 33 
It! 000684 50 80 D OC4 ST 8,196 (0,13) 000746 IB 11 SR 1,1 

a 000688 41 40 0 OC4 LA 4,196(0,13) 000748 1B 55 SR 5,5 
I.Q 00068C 50 40 3 19C ST 4,412(0,3) 00074A 58 FO 3 IBO L 15,432(0,3) 
t1 000690 02 03 0 OCC 3 200 MVC 204(ll,13) ,512(3) 00074E 05 EF BALR 14,15 

& 000696 D2 07 DODO 3 OEO MVC 208(8,13),224(3) 
(1) 00069C 41 EO 0 OCC LA 14,204(0,13) 
t1 0006AO 50 EO DODO ST 14,208(0,13) • STATEMENT NUMBER 34 . 

0006A4 CD 41 40 0 000 LA 4,208(0,13) 000750 1B 11 SR 1,1 
(j) 0006A8 50 40 3 lAO ST 4,416(0,3) 000752 lB 55 SR 5,5 
d 0006AC 02 01 0 OOA 3 204 MVC 218 (2,13) ,516 (3) 000754 58 FO 3 lB4 L 15,436(0,3) .... 0006B2 02 07 0 OOC 3 OP8 MVC 220 (8,13) ,'248 (3) 000758 05 EF BALR 14,15 Qa 
(1) 0006B8 41 80 0 OOA LA 8,218(0,13) 

0006BC 50 80 0 ODC ST 8,220(0,13) 
0006CO 41 40 0 OOC LA 4,220(0,13) • STATEMENr NUMBER 35 
0006C4 50 40 3 lA4 ST 4,420(0,3) 00075A 41 40 6 Oco LA 4,B1NVAR.RETCODE 
0006C8 41 40 6 OCO LA 4,B1NVAR.RETCODE 00075E 50 40 3 lB8 ST 4,440(0,3) 
0006CC 50 40 3 lA8 ST 4,424(0,3) 000762 96 80 3 lB8 01 440(3),X'80" 
0006DO 96 80 3 lA8 01 424(3),X'80· 000766 lB 55 SR 5,5 
0006D4 lB 55 SR 5,5 000768 41 10 3 lB8 LA 1,440(0,3) 
0006D6 41 10 3 19C LA 1,412(0,3) 00076C 58 FO 3 138 L 15,312(0,3) 
0006DA 58 FO 3 lAC L 15,428(0,3) 000770 05 EF BALR 14,15 
0006DE 05 EF BALR 14,15 

• STATEMENT NUMBER 41 
• STATEMENT NUMBER 32 000772 18 OD LR 0,13 
0006EO D2 05 0 OC2 3 206 MVC 194 (6,13) ,518 (3) 000774 58 DO 0 001l L 13,4(0,13) 
0006E6 D2 07 D OC8 3 ODO MVC 200(8,13),208(3) 000778 58 EO 0 OOC L 14,12(0,13) 
0006EC 41 EO D Oc2 LA 14,194(0,13) 00077C 98 2c 0 01C LM 2,12,28(13) 
0006FO 50 EO D OC8 ST 14,200(0,13) 000780' 05 lE BALR 1,14 
0006F4 41 40 D OC8 LA 4,200(0,13) 
0006F8 50 40 3 19C ST 4,412(0,3) • END PROCEDURE 
0006FC D2 07 DODO 3 100 MVC 208(8,13),256(3) 000782 07 07 NOPR 7 
000702 41 EO DODO LA 14,208(0,13) 
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• REAL ENTRY 
• STATEMENT NUMBER 36 0007F4 90 EC o OOC STM 14,12,12(13) 
000784 DC C' A' 0007F8 41 FO F 01rt B ·+16 
000787 DC AL1(1) 0007FC 00000000 DC A(STMr. NO. TABLE) 

000800 0000OOC8 DC F'200' 
• PROCEDURE A 000804 00000000 DC A(STATIC CSECr) 

000808 58 30 F 010 L 3,16 (0,15) 
• REAL ENTRY 00080C 58 10 0 04C L 1,76(0,13) 
000788 90 EC D OOC STM 14,12,12(13) 000810 58 OO-F OOC L 0,12(0,15) 
00078C 47 FO F 014 B ·+16 000814 1E 01 ALR 0,1 
000790 00000000 DC A(STMT. NO. TABLE) 000816 55 00 C OOC CL 0,12(0,12) 
000794 000000B8 DC F'184' 00081A 47 DO F 030 BNH ·+10 
000798 00000000 DC A(STATIC eSECT) 00081E 58 FO C 074 L 15,116(0,12) 
00079C 58 30 F 010 L 3,16(0,15) 000822 05 EF BALR 14,15 
0007AO 58 10 D 04C L 1,76(0,13) 000824 58 EO 0 048 L 14,72(0,13) 
0007A4 58 00 F ooe L 0,12(0,15) 000828 18 FO LR 15,0 
0007A8 1E 01 ALR 0,1 00082A 90 EO 1 048 STM 14,0,72(1) 
0007AA 55 00 C OOC eL 0,12(0,12) 00082E 50 DO 1 004 ST 13,4(0,1) 
0007AE 47 DO F 030 BNH ·+10 000832 41 01 0 000 LA 13,0(1,0) 
0007B2 58 FO C 074 L 15,116(0,12) 000836 50 50 0 058 ST 5,88 (0, 13) 
0007B6 05 EF BALR lrt,15 00083A 92 80 0 000 MVI 0(13) ,X' 80' 
0007B8 58 EO D 048 L 14,72(0,13) 00083& 92 24 0 001 MVI 1 ( 13) , X" 24' 
0007BC 18 FO LR 15,0 000842 D2 03 0 054 3 108 MVC 84 (4,13) ,264 (3) 
0007BE 90 EO 1 048 STM 14,0.,72(1) 000848 58 10 o 0011 L 1,4(0,13) 
0007C2 50 DO 1 004 ST 13,4(0,1) 0OO84C 58 10 1 018 L 1,24(0,1) 
0007C6 41 D1 o 000 LA 13,0(1,0) 000850 02 03 o OBO 1 000 MVC 176(4,13),0(1) 
0007CA 50 50 o 058 ST 5,88(0,13) 000856 92 00 o OBO MVI 176(13),X'00" 
0007CE 92 80 D 000 MVI 0(13), X' 80" 00085A 05 20 BALR 2,0 
0007D2 92 24 o 001 MVI 1 (13) ,X' 24' 
000706 D2 03 D 054 3 108 MVC 84(4,13),264(3) • PROCEDURE BASE 

-:.- 00070C 05 20 BALR 2,0 
~ 
'C • PROCEDURE BASE • STATEMENT NUMBER 40 (I) 
::s 00085C 18 OD LR 0,13 0. 

00085E 58 DO 0 004 L 13,4 (0,13) .... 
M • STATEMENT NUMBER 37 000862 58 EO 0 OOC L 14,12(0,13) 
"lit 00070E 18 00 LR 0,13 000866 98 2C 0 01C LM 2,12,28(13) .. 0007EO 58 DO D 004 L 13,4(0,13) 00086A 05 lE BALR 1,14 

10 
0007E4 56 EO 0 ooe L 14,12(0,13) 

t1 0007E8 98 2C D 01C LM 2,12,28(13) • END PROCEDURE 
0 0007EC 05 1E BALR 1,14 
~ 

• END PROGRAM t1 

i • END PROCEDURE 
0007EE 07 07 NOPR 7 

b 
~ 

lilt • STATEMENT NUMBER 38 
M 0007FO DC C' B" 

! 0007F3 DC AL1(1) 
.... 

• PROCEDURE " B 

N 
~ 
W 
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COMPILER DIAGNOSTIC MESSAGES 

<D 0 CD 
ERROR 10 L STMT MESSAGE DESCRIPTION 

SEVERE AND ERROR DIAGNOSTIC MESSAGES 

IEL0413I E 23 DECLARATION OF INTERNAL ENTRY NOT ALLO~ED. DECLARATION OF 'A' I3NORED. 

WARNING DIAGNOSTIC MESSAGES 

IEL0892I it 6 

IELOS18I W 20 

IEL0916I il 22 

TARGET STRING SHORTER THAN SOURCE. RESULT TRUNCATED ON ASSIGNMENT. 

·ONCOUNT' IS THE NAME OF A BUILTIN FONCTION BOT ITS IMPLICIT DECLARATION DOES NOT IMPLY 
'BUILTIN' • 

ITEM(S) 'SIZE· MAY BE UNINITIALIZED WHEN USED IN raIS BLOCK. 

COMPILER INFORMATORY MESSAGES 

IEL05411 I 1, 9, 22, 36, 38 • ORDER' OPTION APPLIES TO THIS BLOCK. OPTIMIZATION MAY BE INHIBITED. 

END OF COMPILER DIAGNOSTIC MESSAGES 

o ® 
COMPILE TIME 0.12 MINS SPILL FILE: 2 RECORPS, SIZE 3491 r---------------------------------------, 

Diagnostic messages and an end of I 
compile step message generated by the I 
compiler. All diagnostic messaqes I 
generated by the optimizing compiler I 
are documented in the publication OS I 
Optimizing Compiler: Messages. -- I 

I 
I 
I 
I 
I 
I 

"ERROR 10" This identifies the 
message as originating from the 
optimizing compiler (IEL), and 
gives the message number. 

"L" This is the severity level I 
of the message. I 

·STMT· This gives the number of 
the statement in which the error 
occurred. 

Compile time in minutes. This 
time includes the preprocessor. 

This gives the number of records 
·spilled" into auxiliary storage 
and the size in bytes of the 
spill file. 
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P88-LEVEL LINKAGE EDITOR OPTIONS SPECIPIED XREP,LIST 0 DEFAOLT OPTION(S) USED - SIZE={102_00.573 __ > 

® CROSS REPERENCE TABLE 

o CONTROL SECTION ENTRY 

NAME ORIGIN LENG'f'B NAME LOCATION NAME LOCATION NAME LOCATION NAME L:>CATIOR 

PLIS'rART 00 -- PLICALLA 6 PLICALLB A 
PLlMAlN '8 8 
SYSPIRl' 50 20 
·SAMPLE2 70 31ft 
IELCGOA 388 72 
IELCGOB 1100 70 
~AMPLE1 no 86C 

. SAMPLE "78 
IBMUCPl· CEO 232 

IBMBKCPA CEO IBMBltCPB CE2 IBNBKCPC CE' 
IBMBKS'l'1· P18 61.0 

IBMBKS'l'A P18 IBMBKS'l'B P1A IBMBKSTC F1C IBMBICSTD F1E 
IBMBPIR1· 15B8 2FO 

IBMBPlRA 1501. IBMBPIRB 150C IB!lBPIRC 15D£ 
IBMBCCSl· lIA8 180 

IBMBCCSA 181.8 
IBMBCB01· lA28 lEO 

IBMBCBXE lA28 IBllBCBFE tA28 IBMBCBXP 11.30 IBMBaIFP lAlO 
IBMBC8XY lA38 IBMBCBFY lA38 IBMBCBPB lA40 IBMBCBn lUO 
IBMBCBPD lAItS IBMBCRXD tAlI8 IBMBCRXF lA50 

:numcoOl· lC08 "'8 
IBMBCODE lC08 IBMBCOZE lC08 IBMBCODP lC08 

IBllBCT01· 2050 29C 
IBMBCTBD 2050 IBMBC'l'BX 2058 IBMBCTBF 2060 IBMBC1'8P 2068 
IBMBC'l'BE 2070 

IBMBCU01. 22FO 308 
IBMBCUIX 22PO IBMBCUID 22" IBMIIa7IP 2300 IBMBCUI£ 2308 
IBMBCUIP 2310 

IBMBEOCl· 25FS £6 r-----------------------------------------, 
IBMBEOCA 25P8 Pirst paqe of the linkage editor :.- IBMBKDM1. 26£0 F8 listinq. :g IBMBKDMA 26EO 

eD IBMBPRCl· ·2708 _8 0 Statement identifyinq the version 
:s IBMBPRCA 2708 and level of the linkaqe editor a. IBMBS£Dl· 2820 _88 and qivinq.·the options as 
k I BMBS EDA 2820 IBMBSEDB 2820 s~ified in the PARM ~arameter of 

IBMBSI01. 2CA8 260 t e EXEC statement tha invokes 
l1li IBMBSIOA 2CA8 IBMBSIOB 2CAA IBMBSIOC the cataloqed procedure. 

IBMBSIOE 2CBO IBMBSIOT 2E66 
CY IBMBCK01. 2F08 176 Cross reference table. This table 

I'd IBMBCKDP 2P'08 IBMBCKZP 2F08 IBMBCKDD consists of a module map and the 
11 IBMBEOL1. 3080 1.0 cross-reference table. 0 IBMBEOLA 3080 -a 0 The module map shows each control 11 

I section and its associated entry 
points, if any, listed across the 

t; 
paqe. An asterisk after the name 
means that these are library 

-a subroutines obtained by automatic 

M library call. 
DC ® The cross-reference table «Jives I all the locations in a control ... section at which a symbol is 
eD referenced. $UNRESOLVED (W) 

identifies a wak external 
reference that has not been 

N reSOlved. 
~ &. J 
UI -----------------------------------------



tv 
~ NAME ORIGIN LENGTH NAME LOCATION NAME LOCAl' I ON NAME LOCATION NAME LOCATION 
0' 

IBMBERR1* 3120 6CO 
0 IBMBERRA 3120 IBMBERRB 3162 IBMBERRC 313" m IBMBJDT1* 31EO 8C 

~ 
IBMBJDTA 31EO 

IBMBJTT1* 3810 68 
H IBMBJTTA 3810 

r§> IBMBOCL1* 3808 10C 
IBMBOCLA 3808 IBMBOCLB 380A IBMBOCLC 38De IBMBOCLO 380E rt· 

IBMBSE01* 39E8 E8 ..... 
~. IBMBSEOA 39E8 
N IBMBSL01* 3AOO 6EO ..... IBMBSLOA 3 ADO IBMBSLOB 3A02 ::s 
IQ IBMBSPL1* 41BO 200 
() IBMBSPLA 41BO IBMBSPLB 41B2 IBMBSPLC 41B4 
0 I BMBS POl * 4480 120 
:3 IBMBSPOA 4480 to ..... IBMBCGT1* 4SAO 88 .... 
CD IBMBCGTA 4SAO 
1'1 IBMBEEF1* 4628 149 .. 

IBMBEEFA 4628 
'tI IBMBEER1* 4118 4 
1'1 IBMBEERA 4118 
0 IBMBSCV1* 4180 240 Ul 
1'1 IBMBSCVA "180 
SlI 
§ 
CD LOCATION REFHRS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTR~L SECTION 1'1 

en 
(j) 

10 PLIMAIN PLIMAIN 1" SYSPINT SYSPINT 
c: 18 PLIFLO'" $UNRESOLVEOC"') 1C PLITABS $UNRESOLVEDOn 
..... 2C PLICOUNT $UNRESOLVEOCW) 30 PLIXOpr $UNRES~LVEOC"') 
0.. 38 IBMBPIRA IBMBPIR1 3C IBMBPIRB I BMBPIR1 (1) 

40 IBMBPIRC IBMBPIR1 48 *SAMPLEl *SAMPLE1 
74 *SAMPLE1 *SAMPLE1 78 *SAMPLE1 *SAMPLE1 
7C *SAMPLE1 *SAMPLE1 80 *SAMPLE1 *SAMPLE1 
84 *SAMPLE1 *SAMPLE1 88 *SAMPLE1 *SAMPLE1 
8C *SAMPLE1 *SAMPLE1 90 *SAMPLE1 *SAMPLEl 
94 *SAMPLE1 *SAMPLE1 98 *SAMPLE1 *SAMPLE1 
9C *SAMPLE1 *SAMPLE1 AO *SAMPLE1 *SAMPLE1 
A4 *SAMPLE1 *SAMPLE1 A8 *SAMPLEl *SAMPLE1 
AC *SAMPLE1 *SAMPLE1 BO *SAMPLEl *SAMPLE1 
B4 IELCGOA IELCGOA 98 IELCGOB IELCGOB 
BC IBMBCCSA IBMBCCSl CO IBMBCHFO IBMBCHOl 
C4 IBMBCOOE IBMBC001 C8 IBMBCTHO IBMBCTOl 
CC IBMBCUIO IBMBCUOl DO IBMBEOCA IBMBE9C1 
04 IBMBEOLA IBMBEOL1 08 IBMBJOTA IBMBJOrl 
DC IBMBJTTA IBMBJTT1 EO IBMBOCLA IB~BOCL1 
E4 IBMBOCLC IBMBOCL1 E8 IBMBSEOB IBMBSEOl 
EC I BMBSEOA IBMBSE01 FO IBMBSIOE IBMBSIOl 
F4 IBMBSIOT IBMBSI01 F8 IBMBSLOA IBMBSL01 
FC IBMBSPLA IBMBSPL1 100 IBMBSPOA IBMBSP01 

104 IBMBCKOO IBMBCK01 190 SYSPINT SYSPINT 



LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION 

19C SYSPINT SYSPINT lA8 IBMBPRCA IBMBPRCl 
lAC IBMBKDMA IBMBKOMl 100 IBMBKSTA IBMBKSTl 
lE8 IBMBKSTB IBMBKST1 1EC IBMBKSTC IBMBKSTl 
208 IBMBKSTO IBMBKSTl 21C IBMBKCPA IBMBKCPl 
220 IBMBKCPB IBMBKCPl 224 IBMBKCPC IBMBKCPl 
284 *SAMPLEl *SAMPLEl 28C *SAMPLE1 *SAMPLEl 
2CO *SAMPLEl *SAMPLEl 304 *SAMPLE1 *SAMPLEl 
34C *SAMPLEl *SAMPLEl 364 *SAMPLE1 *SAMPLEl 
468 IBMBSIST $UNRESOLVEO(W) 46C IBMBSEOA IBMBSEOl 
480 *SAMPLE2 *SAMPLE2 488 *SAMPLE2 *SAMPLE2 
640 *SAMPLE2 *SAMPLE2 648 * SAMPLE 2 *SAMPLE2 
8CO *SAMPLE2 *SAMPLE2 8C8 *SAMPLE2 *SAMPLE2 
COO *SAMPLE2 *SAMPLE2 C08 *SAMPLE2 *SAMPLE2 
C6C *SAMPLE2 *SAMPLE2 C74 *SAMPLE2 *SAMPLE2 

15BO IBMCKEXA $UNRESOLVED(W) 15B4 IBMCKEXB $UNRESOLVEO (W) 
1840 IBMBJWTA $UNRESOLVEO(W) 1844 IBMBTOCA $UNRESOLVED(W) 
1848 IBMBTOCB $UNRESOLVED(W) 184C IBMBTPRA $ UNRESOLVED ( W) 
1800 IBMBOCLB lBMBOCL1 1814 IBMBOCLB IBMBOCLl 
1830 IBMBOCLO IBMBOCLl 1838 IBMBERRB IBMBERRl 
183C lBMBPGOA $UNRESOLVEO(W) 1850 IBMBPQDA $UNRESOLVED( W) 
1868 IBMBERRC IBMBERRl 182C IBMBOCLA lBMBOCLl 
1834 lBMBERRA lBMBERRl 1870 IBMBEERA IBMBEERl 
195C IBMBCHXO IBMBCHOl 1960 IBMBCHKF IBMBCHOl 
196C IBMBCHXP IBMBCHOl 1970 IBMBCHXY IBMBCH01 
1974 IBMBCHXE lBMBCHOl 199C IBMBCKOO IBMBCK01 
19AC IBMBCKDP ISMBCKOl 19DC IBMBCHFD IBMBCHOl 
19E8 IBMBCHFH lBMBCHOl 19EC IBMBCHFP lBMBCHOl 
19FO IBMBCHFY IBMBCHOl 19F4 IBMBCHFE IBMBCHOl 
1998 lBMBCEDX $UNRESOLVEO(W) 19AO IBMBCEDF $UNRESOLVED(W) 
19D8 IBMBCEFX $UNRESOLVED(W) 1958 IBMBCYXK $UNRESOLVEO (W) 
19EO lBMBCYFF $UNRESOLVED(W) 1A18 lBMBCMPX $UNRESOLVEO(W) 

)II lAlC IBMBCMPD $UNRESOLVED(W) lA20 IBMBCMPF $UNRES:::>LVED (W) 
1'['1 1AOC IBMBCUIX IBMBCUOl 1A14 IBMBCUIF IBMBCUOl 
"0 19CC IBMBCTHX IBMBCTOl 1900 IBMBCTHD 1 BMBCTO 1 C1) 
~ 19D4 lBMBCTHF lBMBCTOl 19B4 IBMBCODE IBMBCOOl 
0. 19BO IBMBCVDY $UNRESOLVEO(W) 197C lBMBCRKB $UNRESOLVED(W) .... 
>< 1984 IBMBCRXB $UNRESOLVEDHn 19FC IBMBCRXB $UNRESOLVED(W) 
"zJ lA04 lBMBCRKB $UNRESOLVEO(W) 19A8 IBMBCWDH $UNRES:::>LVEO( W) .. 1990 IBMBCGZA $UNRESOLVED Uf) 1994 IBMBCGPA $ UNRESOLVED ( W) 

1978 lBMBCACA $UNRESOLVEO(W) 1980 IBMBCACA $UNRES:::>LVEO( W) 
ttl 1988 IBMBCACA $UNRESOLVED(W) 19B8 IBMBCACA $UNRES:::>LVED(W) 11 
0 19CO IBMBCACA $UNRESOLVED(W) 19C8 IBMBCACA $UNRESOLVED( W) 
~ 19F8 IBMBCACA $UNRESOLVED(W) lAOO IBMBCACA $UNRESOLVED (W) 11 

~ lA08 IBMBCACA $UNRES:::>LVEO(W) lA24 IBMBCPBF $UNRESOLVED(W) 
a 1968 IBMBCHXH IBMBCHOl 19BC IBMBCEDB $UNRES:::>LVEO( w) .... 19C4 lBMBCEDB $UNRESOLVED(W) 198C IBMBSCVA IBMBSCVl ~ 
~ lA2C lBMBCOZE IBMBCOOl 1A34 IBMBCKZP IBMBCK01 
t:J 1A3C IBMBCVZY $UNRESOLVED(W) lA44 IBMBCWZH $UNRESOLVED (W) 
>< 1A4C IBMBCKZD IBMBCK01 1BEC IBMBCGTA IBMBC3T1 III 2054 IBMBCKZD IBMBCK01 2074 IBMBCOZE IBMBC001 ~ 2064 IBMBCEZF $UNRESOLVEO(W) 206C IBMBCKZP IBMBCK01 ... 
C1) 205c IBMBCEZX $UNRESOLVED(W) 22E8 IBMBSCVA IBMBSCVl 

tv 
.I:: 
-..J 
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g 

~ 
H 

,g 
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en 
11 
00 

'tI 
11 
0 

I.Q 
11 

i 
(I) 
11 

CD 

Gl 
c:: ..... 
Oa 
(I) 

LOCATION REFERS TO SYMBOL IN CONTROJ,. SECTION 

22F4 IBMBCEFX $UNRESOLVEDOn 
2304 IBMBCHFP IBMBCHOl 
25EC IBMBSCVA IBMBSCVl 
2C9C IBMBSAOA $UNRESOLVED(W) 
2C94 IBMBSFOA $UNRESOLVED(W) 
2C98 IBMBSPOA IBMBSPOl 
2CAO IBMBSCOA $UNRESOLVED(W) 
2C80 IBMBSIST $UNRESOLVED(W) 
2FOO IBMBSPLB IBMBSPLl 
2EF8 IBMBOCLA IBMBOCLl 
31BO IBMBERCA $UNRESOLVED(W) 
39C4 IBMBRIOB $UNRESOLVED(W) 
39CC IBMBSCPA $UNRESOLVED(W) 
41AC IBMBCACA $UNRESOLVED(W) 
41A4 IBMBCZCA $UNRESOLVED(W) 
419C IBMBSIST $UNRESOLVED(W) 
4564 IBMBCKDP IBMBCKOl 
!J514 IBMBCMPP $UNRESOLVED(il) 
4580 IBMBCHXE IBMBCHOl 
4588 IBMBCHFE IBMBCHOl 
459C IBMBCMPE $UNRESOLVED(W) 
4590 IBMBCPBE $UNRESOLVED(il) 

LOCATION 20 REQUESTS CUMULATIVE PSEUDO RE3ISTER LEN3TH 
ENTRY ADDRESS 00 
TOTAL LENGTH 49CO 

····GO DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SET 

SAMPLE PROGRAM: DATE 
END SAMPLE PROGRAM 

73/04/13, TIME 21.18.17 

LOCATION REFERS TO SYMBOL IN CONTROL SECfION 

22FC IBMB~HFD IBMBCHOl 
230C IBMBCHFE IBMBCHOl 
2C8C IBMBSAIA $UNRESOLVEO( il) 
2C84 IBMBSFIA $UNRESOLVED on 
2C88 IBMBSPIA $UNRESOLVED(il) 
2C90 IBMBSCIA $UNRESOLVED(W) 
2CA4 IBMBSBOA $UNRESOLVED( il) 
2EFC IBMBSPLA IBMBSPLl 
2F04 IBMBSPLC IBMBSPLl 
2FOC IBMBCODP IBMBCOOl 
31B4 IBMBEEFA· IBMBEEFl 
39C8 IBMBRIOC $UNRESOLVED(W) 
3ACC IBMBSIST $UNRESOLVED (il) 

41A8 IBMBCBC-A $UNRESOLVED(W) 
41AO IBMBCXOA $UNRESOLVED (il) 

4560 IBMBCHXP IBMBCHOl 
4568 IBMBCHFP IBMBCHOl 
451C IBMBCMPP $UNRESOLVED(il) 
4584 IBMBCODE IBMBCOOl 
4594 IBMBCMPE $UNRESOLvED on 
458C IBMBCPBP $UNRESOLVED(W) 
4598 IBMBCCSA IBMBCCSl 



Appendix G: Running under a Virtual Storage Operating 
System( OS/VS) 

OS/VSl and OS/VS2 are the virtual-storage 
equivalents of OS/MFT and OS/MVT 
respectively. In general, a program that 
compiles and executes successfully under 
OS/MFT or OS/MVT will do so under OS/VS. 

OS/VS has the advantage that the size of 
the partition or region used by the program 
is not limited by the amount of real 
storage available. In the case of PL/I 
programs, partitions or regions large 
enough to give maximum efficiency during 
both compilation and execution can be used, 
and the segmentation of programs to fit 
restr ic·ted amounts of storage becomes 
unnecessary. 

virtual partitions or regions can be 
allocated in multiples of 64K bytes. The 
amount of real storage available to a 
program at any time is under the control of 
the Operating System, and cannot be 
specified by the programmer. The storage 
requirements given below refer to the 
amounts of virtual storage available. 

The compiler will run in the minimum 
virtual partition or region size of 64K 
bytes. However, increased efficiency can 
be obtained by using a partition or region 
size large enough to prevent the compiler 
from using its spill file. The use of 
partition or region sizes in excess of 
those required to prevent the compiler from 
using its spill file may cause a slight 
degradation in performance, but this will 

not usually be significant unless the 
amount of real storage allocated by the 
operating system is small. 

It is inadvisable to limit the amount of 
storage available to the con~iler by 
specifying the SIZE option. This option 
should be used only if you require tc 
reserve space for other routines, such as 
ones that invoke the com~iler dynanically. 
In any case, the compiler requires at least 
52K bytes of storage under VSl and at least 
54K bytes under VS2. 

The sizes of records cn the com~iler 
spill file depend on the amount of storage 
available to the cow.piler. Figure G-l 
gives record sizes under VS1. For VS2, the 
specified storage size linits should be 
increased by 2K bytes. 

storage (bytes) 

52-62K 
62-78K 
78-84K 
Over 84K 

Record size (bytes) 

1091 
1691 
3491 
4051 

Figure G-l. Compiler spill file record 
sizes 

Note that the 2311 Disk Storage Unit is 
not supported by OS/VS. 
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