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Preface 

This publication provides you (the systems programmer) with the informa­
tion necessary to compile, assemble" linkage edit, and execute programs 
written in the Basic Systems Language (BSL). 

section 1 is an introduction to the functions of the BSL compiler. 
section 2 describes the various compiler options that you can specify. 

section 3 explains how to process BSL programs with the IBM System/ 
360 Disk operating System (DOS); and Section 4 covers the same type of 
material for the IBM System/360 Operating System (OS). In each of these 
sections, knowledge of the particular operating system is assumed. 

section 5 discusses compiler conventions for the generation of 
assembler text oU'tPll:t and the restrictions that affect the type of pro­
gram you can successfully compile. 

section 6 deal:s witl1 compiler-generated code. Section 7 describes 
programming techniques. The initial Appendixes contain examples of cod­
ing and compiler output. The final Appendix lists and explains the 
diagnostic messag1es that may occur during use of the compiler. 

Additional information about BSL can be obtained from the following 
publications: 

Basic Systems :Language Primer, Form Z28-6678 

BSL Language Specification, Form Z28-6642 

BSL Library 

Th:is document contains information of a proprietary nature. ALL INFOR­
MATION CONTAINED HEREIN SHALL BE KEPT IN CONFIDENCE. None of this 
information shall be divulged to persons other than IBM employees 
authorized by the nature of their duties to receive such information or 
individuals or or9anizations authorized by the Systems Development 
Di:Vision in accorl:jance with existing policy regarding release of company 
information. 
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Section 1: Introduction 

The translation of a Basic Systems Language (BSL) source program into a 
System/360 object~ program requires a compilation and an assembly: 

1. The BSL compiler translates the BSL source statements into assem­
bler language instructions which serve as input to a System/360 
assembler. Usually, a number of assembler language instructions 
result from each BSL source statement. 

2. The System/360 assembler translates the compiler's output into an 
object module. 

Figure 1 illustrates the flow of a BSL source program through the two 
steps of.translat~ion, and through subsequent steps of linkage editing 
and execution. As shown" the object module produced by the assembler is 
processed by a linkage editor to add any routines required from BSL or 
user libraries. The resulting load module is loaded into main storage, 
and control is passed to it for execution. 

Compiler Operation 

The BSL compiler runs as a problem program under the IBM System/360 Disk 
Operating System (DOS) or the IBM System/360 Operating System (OS). 
Under DOS, the compiler requires a machine configuration with 128K bytes 
of main storage. Under OS, the compiler requires 100,000 bytes of main 
storage in addition to the storage required by the operating system, and 
the compiler's di.ctionary (see SIZE option), as well as input and output 
buffers. 

You use an appropriate sequence of job control statements to execute 
the BSL compiler as a job step under DOS or OS. Optionally, you can 
follow the compilation with job steps that perform assembly, linkage 
editing, and exec:ution of the program. For OS users, a set of cataloged 
procedures facilitates the handling of these operations: 

• BSLX is a cat,aloged procedure for the compile-only operation. 

• BSLASM is a c:ataloged procedure for compilation and assembly. 

• BSLALG is a c:ataloged procedure for compilation, assembly, linkage 
editing, and execution. 

In addition to ex:ecuting the compiler as a job step, OS users can invoke 
the compiler dynamically during execution of a problem program. 

The BSL compiler offers many options which you can use to modify the 
compiler's input, modify the compiler's output, and test and debug your 
program. Most compiler options must be specified in compiler control 
statements that you include with the BSL source program in the compiler 
input. Compiler control statements are 80-byte records usually identi­
fied by a dollar sign ($) control character in the first byte. Three 
special options (SIZE, SORMGIN, and CONCHAR) are available only for OS 
compilations, and. are specified in the PARM field of the EXEC statement. 

Compiler-Generate~d Assembler Text 

Compilation of a BSL external procedure produces one assembler language 
control section (CSECT). separate control sections are not generated 
for BSL internal procedures. 

Section 1: Introduction 9 
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Figure 1. Basic Flowchart for Handling a BSL Program 
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The compiler follows certain conventions when it translates your BSL 
source program into assembler text. These conventions concern program 
format, statement labels, register usage, and program linkage. You will 
need this information to communicate with or modify BSL-produced pro­
grams, or to include assembler text in your BSL source program. In 
addition, there are certain size and language restrictions which affect 
the type of program you can successfully compile. 

The assembler text output of the BSL compiler does not depend on any 
system macro instructions; therefore, it can be assembled, loaded, and 
executed under any System/360 programming system. (Exception: the 
REENTRANT procedure option can cause the compiler to generate a GETMAIN 
macro instruction.) 

Information Listings 

To assist in the development of your program, the BSL compiler produces 
information listings for each compilation. The listings include: 

10 
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• The BSL source statements. 

• An attribute and cross-reference table. 

• Diagnostic m€~ssages,. 

• The generated assembler text. 

You can use compiler options to partly suppress these listings or to 
change the listing format. 

When an incorrect statement is encountered in your BSL source pro­
gram, the compile!r flags the statement and writes a diagnostic message. 
The messages are numbered in the form snni where s is an alphabetic 
character that indicates the severity level of the error, and nn is an 
integer that numbers the message within its severity group. Messages 
from the BSL compile-time macro facility are numbered in the same man­
ner, but are prefixed by the letter M. 

Note: The examples of coding and job control statements contained in 
this manual are presented for your guidance. In actual use, these 
examples should be modified to suit your particular needs. 

section 1: Introduction 11 
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Section 2: Compiler Options 

This section describes all options available with the BSL compiler. You 
use the options to: 

• Modify or supplement the compiler input. 

• Modify, suppress, or supplement the compiler output. 

• Trace entry points and branches. 

Table 1 is a summary of all compiler options. For each item, the 
table shows the form of specification, the placement in the input 
stream, the general function, and the default condition. The items are 
listed in the same order as they are described later in this section. 

'. Table 1. Summary of Compiler Options (Part 1 of 3) 
r------------------T------T-----------------------T--------------------, 
I specification 1 Place-.I Function 1 Default I 
1 Iment~ 1 I 1 
~------------------+------+-----------------------+--------------------i 1 SI ZE=number 2 IPARM IIndicates the size of ISIZF.=30 I 
1 I I the compiler I I 
I I I dictionary. I I 
~------------------+------+-----------------------+--------------------1 
ISORMGIN=(xxx,yyy)2IPARM IIndicates the margins I SORMGIN= (001, 072) 1 
I 1 lof the compiler input I I 
I I 1 records. I I 
~------------------+------+-----------------------+--------------------i 
ICONCHAR=x 2 IPARM ISpecifies the characterICONCHAR=$ I 
I I Ithat identifies compiI-1 I 
I I ler control statements. I I 
~-----------------+------+-----------------------+--------------------~ 
I INCLUDE I$c IIncludes source state- 1 1 
I {ddname(member)l I Iments from external I I 
1 or I 1 library. 1 1 
I sublibrary I I I I 
1 (bookname) I 1 I I 
~------------------+------+-----------------------+--------------------i 
I MACRO I$a IInvokes the compile- INO macro phase3 I 
I 1 1 time macro facility. I 1 
~------------------+------+-----------------------+--------------------i 
I GENMGIN=(xxx,yyy) I$a ISpecifies columns to belcolumn 1 to the I 
1 I lused as input for Iright column of the 1 
I I lassembler language in althe object margin.~ I 
I I 1 block GENERATE. I 1 
~------------------~------+-----------------------+--------------------i 
IENDGEN I$c IIndicates the end of a I I 
I 1 I block GENERATE. I I 
~------------------~------+-----------------------+--------------------i 
1$$$ I$d IControl characters I I 
I I lassigned by CONCHAR I I 
1 1 Ithat separate BSL I I 
I I lexternal procedures in I I 
1 1 Ibatch compilation. I 1 L __________________ ~ ______ ~ _______________________ ~ ____________________ J 

(Part 1 of 3) 

12 
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Table 1. Summa~~ of Compiler Options CPart 2 of 3) 
r-------------------T------T-----------------------T--------------------, 
I Specification IPlace-IFunction I Default I 
I Iment~ I I I 
~-------------------+------+-----------------------+----------------~---i 
I NOLIST I$a Isuppresses all compileriListing3 I 
I I Ilistings except for I I 
I I I control statements, I I 
I I I time, and error I I 
I I I messages. I I 
~------------------+------+-----------------------+--------------------~ 
IXREF I$a ICauses attribute and IXREF. NOXREF I 
I I Icross-reference table lif NOLIST is I 
I I Ito be listed. I specified. I 

~oX~;------------t$a----t;~~~~~~~~;-~h~-~~~~i=--t~~~~ib~~~-;nd-~~~~;=1 •• 
I I Ibute and cross-refer- Ireference table3 I 
I I lence table. I I 
~------------------+------+-----------------------+--------------------~ 
IMSGLEVEL={Ol I$a IControls the printing I MSGLEVEL=O I 
I 1f I lof warning messages. I I 
~------------------+------+-------------------.----+--------------------i 
ITITLE='title' I$a IProvides a heading for INo title3 I 
I I leach page of compiler I I 
I I I output. I I 
~------------------+------+-----------------------+--------------------i 
IPAGE=number I$a IIndicates the starting IPAGE=OOOl I 
I I I number for output page I I 
I I I numbering. I I 
~------------------+------+-----------------------+--------------------~ 
I NOPAGE I$a Isuppress page numbers IPage numbers3 I 
I I Ion compiler output. I I 
~------------------+------+-----------------------+--------------------i 
I EJECT I$b ICauses a page eject in INo eject3 I 
I I Ithe BSL source program I I 
I I I listing. I I 
~-------------------+------+-----------------------+--------------------i 
I TIME I$a IObtains a printing of INo time 3 I 
I lithe compilation time. I I 
~----------------.-+------+-----------------------+--------------------i 
I LINE I $a I Input line number IUses statement I 
I I Ireplaces statement I numbers. I 
I I Inumber in attribute andl I 
I I Icross-referenece table I I 
I I land in error messages. I I 
~-----------------.-+------+-----------------------+--------------------i 
I NOSNUMBER I$a ISuppresses assembler IBSL statement num- I 
I I Itext references to the Iber references3 I 
I I IBSL statement numbers. I I 
~-----------------.-+------+-----------------------+--------------------i 
ISEQ= I$a IIndicates character ISEQ= I 
IC'character I Istring and starting I C'~~~00000',73,80) I 
I string' , I I sequence number to be I I 
Ileft col., I Iplaced between I I 
Iright col.) I Ispecified columns of I I 
I I lassembler text. I I 
~----------------.-+------+-----------------------+--------------------i 
I I NCR= I $a I Indicates the increment I INCR= (' 00010' ,76,80) I 
I ( • increment I I val ue for the character I I 
lvalue,' I Istring and sequence I I 
Ileft col., I Inumber given in SEQ I I 
Iright col.) I loption for assembler I I 
I I I text. I I L _________________ ._.L ______ .L ______________________ ..I.-__________________ J 

(Part 2 of 3) 

Section 2: Compiler options 13 
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Table 1. Summary of Compiler Options (Part 3 of 3) 
r------------------T------T----------'-------------T--------------------, 
I Specification IPlace-IFunction I Default I 
I Iment1 I I I 
~------------------+------+-----------------------+--------------------~ 
IRESEQ= I$b IIndicates character INo change in I 
I ('character I Istring to ISEQ number I 
I string' , I I replace character I I 
Ileft col., I I string in SEQ I I 
Iright col.) I I statement I I 
~------------------+------+-----------------------+--------------------~ 
I NOSEQ I$a ISuppresses assembler ISequence numbers 3 I 
I I I text sequence numbers. I I 
~------------------+------+-----------------------+--------------------~ 
lINTER I$a IIntermixes the INo intermix3 I 
I I I generated assembler I I 
I I I text with ,the BSL I I 
I I Is ource statements on I I 
I lithe source listing. I I 
r------------------+------+-----------------------+--------------------~ 
I {a} I I I I IANNOTATE= 1 I$a IAdds comments to the INo annotate3 I 
I 2 I Igenerated assembler I I 
I I Itext. I I 
~------------------+------+-----------------------+--------------------~ 
I PUNCH I$a IProvides punched outputlNo punch3 I 
I I lof the generated assem-I I 
I I Ibler text. I I 
~------------------+------+-----------------------+--------------------~ 
I ASSEM I $a IWrites assembler text I ASSEf.1 I 
I I Ion auxiliary storage I I 
I I Ifor subsequent use. I I 
r------------------+------+-----------------------+--------------------~ 
I NOASSEM I$a INo assembler text writ-IASSEM I 
I I Iten for subsequent use. I I 
~------------------+------+-----------------------+--------------------~ 
ITRACE [OFFSET=n] I$a ISpecifies program INo trace3 I 
I I I tracing. I I 
~------------------+------+-----------------------+--------------------~ 
ITRACE ON I$c IIndicates the starting I I 
I I I point for -the trace I I 
I I I operation. I I 
~------------------+------+-----------------------+--------------------~ 
ITRACE OFF I$b IIndicates the stopping I I 
I I Ipoint for the trace I I 
I I I operation. I I 
~------------------~------~-----------------------~-------------------~ 
1Placement Codes: 

PARM -- In the PARM field of the EXEC statement for the BSL 
compiler. 

$a In a control statement preceding the BSL source program. 
(Free-form) 

$b In a control statement within the BSL source program. (Not 
free-f orm) 

$c In a control statement anywhere in the compiler input. (Not 
free-f orm) 

$d Between BSL external procedures. (Not free-form) 

20ptions available only with OS. 

3The default cannot be specified in a control statement. 

14The object margins are column 1 and the last column of output before 
I sequencing information begins. L _____________________________________________________________________ _ 

14 
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Specifying the Options 

Three special options (SIZE, SORMGIN, and CONCHAR) are available only 
for OS compilations, and are specified in the PARM field of the EXEC 
statement. All other options must be specified in compiler control 
statements (i.e., control cards) which you include with the BSL source 
program in the compiler input. 

Parameters of the EXEC Statement (OS Only) 

To use the SIZE, SORMGIN, or CONCHAR options, you must specify the 
appropriate keyword in the PARM field of the EXEC statement for the OS 
compiler job step.. You need only specify the options you require, and 
they can be specified in any order. 

The following E~xample shows how to code options in the PARM field of 
an EXEC statement that invokes the BSL compiler: 

r-----------------------------------------------------------------------, 
1/ /STEPA EXEC PGM==BSL, PARM=' SORMGIN= (003,072), SIZE=96' I L _______________________________________________________________________ J 

The following E~xample shows how to code options in the PARM field of 
an EXEC statement that uses one of the BSL cataloged procedures: 

r----------------------------------------------------------------------, 
1/ /STEPA EXEC BSL1~LG, PARM. STEP1=' SI ZE=9 6 , CONCHAR=Q) • I L ______________________________________________________________________ J 

compiler Control statements 

All compiler options except SIZE, SORMGIN, and CONCHAR are specified in 
compiler control statements, as follows: 

• A control sta1:ement is an SO-byte record -- usually a card. The 
compiler scans columns 1-72 for option specifications. (Under OS, 
you may use the SORMGIN option to change the beginning and ending 
columns.) A control statement may not be continued beyond a single 
card, but you may use as many control statements as you need. 

• A control sta1:ement is identified by a dollar sign ($) in the first 
column. (UndE~r OS, the first column refers to the left-most source 
margin, and you can use the CONCHAR option to establish an identi­
fication character other than the dollar sign.) 

• Most options can be coded free-form in the control statement. One 
or more of thE~se free-form options can be included in a single con­
trol statement. The options must be separated by commas, but the 
use of blanks is not restricted. 

• The following options are not free-form: INCLUDE, ENDGEN, TRACE 
ON, TRACE OFF, and EJECT. Each of these options must be coded in a 
separate control statement, and must immediately follow (no space) 
the control character. 

section 2: Compiler Options 15 
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The following example shows several ways you might code any of the 
free-form options: 

r----------------------------------------------------------------------, 
I $ASSEM,TIME, NOSEQ 
1 
1 or 
I 
1$ ASSEM, TIME 
1$ NOSEQ 
1 
I Q!:. 
1 
I$ASSEM 
I$TIME 
1 $NOSEQ L ______________________________________________________________________ J. 

The following example shows how you must code the options which are 
not free-form: 

r----------------------------------------------------------------------, 
I$INCLUDE ddname(member name) I 
I$ENDGEN I 
I $ TRACE ON I 
I$TRACE OFF I 
1 $ EJECT I L __________________________________________________ -----_______________ J 

Control statements are included with the BSL source statements in 
the compiler input. Compiler control statements must precede the BSL 
source statements., except as follows: 

• Control statements that specify the ENDGEN or TRACE ON options can 
appear before or within the BSL source statements. 

• Control statements that specify the EJECT or TRACE OFF options can 
only appear within the BSL source statements; that is, they must 
not appear before the start of the source program. 

Modifying Compiler Input 

To modify compiler input, you can choose from a number of available 
options. These options are described in the following paragraphs. 

Modifying Dictionary Size, Source Margins, and Control Character 

If you compile under OS, you may adjust the compiler's dictionary size 
to provide more efficient storage utilization. You may also change the 
margins on the source statements or change the control character to 
avoid conflicts with other processors. To accomplish these modifica­
tions, you specify the appropriate options in the PARM field of the 
EXEC statement for the compiler job s·tep. (If the compiler is dynamic-
ally invoked, these options may be passed as parameters see Section 
4. ) These options are: 

SIZE=number 

16 

indicates the size of the compiler dictionary. You specify a 
three-digit decimal number which, when multiplied by 1000, deter­
mines the number of bytes of storage to be allocated for dic­
tionary space. You may specify a number from 001 to 128. If you 
do not specify this option, the compiler uses a dictionary size of 
30,000 bytes. 
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To determine the approximate dictionary size that is required to 
compile an external procedure, use the following formula: 

Approximate Dictionary Size (in bytes)=(37*Vl)+(4*V2)+V3 where: 

Vi = the total number of identifiers in the program. 

V2 = the totcil number of references to all identifiers in the pro­
gram. (This value is zero if you specify the NOXREF option.) 

V3 the total number of characters included in INITIAL 
attributes. 

If you compile under DOS, you cannot specify the SIZE option. The 
compiler uses available storage for its dictionary space. 

SORMGIN=(xxx,yyy) 
indicates the margins of the source and control statements to be 
read by the compiler. You must specify three-digit decimal num­
bers for xxx and yyy, where: 

xxx is the l(~ft margin. The compiler begins scanning each input 
statement at the column designated by xxx. The number can be from 
001 to 065. 

yyy is the right margin. It is the last column scanned by the 
compiler for possible input. The number can be from 015 to 080. 

The number xxx must be less than the number yyy, and the dif­
ference between the numbers must provide an input record of at 
least 15 columns. If you do not specify the source-margin option, 
the compiler uses columns 001 through 072. 

The source-margin option does not control the margins of assembler 
text within a block GENERATE statement. The margins of the 
assembly text. are controlled by the GENMGIN option. 

If you compile under DOS, you cannot specify the SORMGIN option. 
The compiler always uses columns 1-72 for the source margins. 

CONCHAR=x 
indicates the character that appears in the first column (left­
most margin) of all compiler control statements. You may specify 
any EBCDIC character except the single quote (I). If you do not 
use the CONOIAR option, the compiler identifies control statements 
by the appe~~ance of a dollar sign ($) in the first column. 

If you compile under DOS , you cannot specify the CONCHAR option. 
The compiler always uses the dollar sign ($) for the control 
character. 

When you compile under OS, there are two special cases that require 
use of the SORMGIN or CONCHAR options. These are: 

section 2: Compiler Options 17 
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1. When you want to use the output of the PL/I macro processor as 
input to the BSL compiler, you must specify SORMGIN=(002,072) for 
your BSL compilation. This is necessary because the output mar­
gins of the PL/I macro processor are always 2-72. 

2. When you want to maintain BSL source programs as libraries under 
the CLEAR system, then the dollar sign ($) must not appear in 
columns one or two of the BSL source statements. The CLEAR system 
has a reserved meaning for the dollar sign in these positions. To 
avoid conflict with CLEAR, you can use the SORMGIN option to 
establish column three as the left source margin, or you can use 
the CONCHAR option to change the dollar sign identification. (See 
nUsing the Clear Facilities," Section 4.) 

Including BSL Source Statements From a Library 

The INCLUDE option allows you to keep certain standard declarations or 
sections of source code in external libraries. As needed, these items 
can be obtained from the libraries during compilation, and included in 
your programs. 

The INCLUDE option is specified in a compiler control statement. 
For a complete description of the option and the libraries, refer to 
section 4 which describes OS compilation or Section 3 which describes 
DOS compilation. 

Using the Compile-Time MACRO Facility 

The MACRO option invokes the compiler's macro phase (a compile-time 
modification of the source text). The macro phase starts immediately 
following the compiler control statement that contains the MACRO 
option, and processes all input from that point to the end of file or 
$$$. You should note that: 

• The macro phase and the compile phase use the same source margins 
(see SORMGIN option) • 

• The control character in macro statements is always %, and is not 
affected by the CONCHAR option. 

The macro phase writes the modified source text on intermediate 
storage for subsequent use in the compile phase. Under DOS, the inter­
mediate text is directed to the file with the symbolic name SYS002. 
Under OS, the intermediate text is directed to the data set with the 
ddname SYSUT3. 

Using the GENMGIN Option 

The GENMGIN option specifies the columns that will be used as input for 
the assembly language in a block GENERATE. The format of the option is 
GENMGIN=(xxx,yyy). 

xxx indicates the left input column. This column will be put in 
column 1 of the generated output. 

yyy indicates the right input column. This column will be put in 
the continuation column of the output. 

18 
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If GENMGIN specifies columns that are the same as the object margin, 
then the code to be generated remains in the same columns. (If no 
object margins are specified, the default values are columns 1 and 72.> 
If, for example, t:he specification is: 

GENMGIN=(001,072) 

the code to be generated remains in the same columns. 

If GENMGIN specifies fewer input columns than there are output 
columns between the object margins, blanks are generated for the dif­
ference. The rightmost column of input will be placed in the continua­
tion column. If, for example, the specification is: 

GENMGIN=( 005,.071) 

the BSL compiler will put the code to be generated into columns 1 
through 67.. Blanks will be generated to column 72. The character that 
is placed in col~ln 67 will also be placed in column 72. 

If GENMGIN specifies more input columns than there are output 
columns between the object margins, truncation will occur. The right 
most column of input will be placed in the continuation column. If, 
for example, the specification is: 

GENMGIN= (001" 079) 

the BSL compiler \<7ill put columns 1 through 71 of the code to be 
generated into columns 1 through 71. Characters in columns 72 through 
78 will be truncated. The character in column 79 will be placed in 
column 72. 

Ending a Block GENERATE 

The compiler recognizes the end of a block GENERATE when it encounters 
a compiler control statement with the word ENDGEN. However, the 
GENERATE statement: (at the beginning of a block GENERATE) is not a com­
piler control stat:ement. Thus, the format of a block GENERATE is: 

r-----------------.-----------------------------------------------------, 
I GENERATE [DATA] i I 
I I 
I I 
I I 
I $ENDGEN I L _______________________________________________________________________ J 

Delimiter for Bat<:h Compilation 

When you use the batch compilation process, you separate the external 
procedures with a compiler control statement consisting of three dollar 
signs ($$$). The $$$ statement must follow each external procedure in 
the batch -- except the last. 

The three dollar signs must appear in the first three columns (at 
the left source margin) of the compiler control statement. If you use 
the CONCHAR option, all three dollar signs must be replaced by the 
appropriate control character.· 

section 2: Compiler Options 19 
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x STATIC, LOCAL, FIXED(15), INTERNAL, BOUNDARY (HWORD. 1) 
3, 5, 5 

y LOCAL, INTERNAL, 

0001 00000 
, 0001 00010 

STI'I iilE,iilC, 1:l (ilID) 0001 00020 
BALR alB,O 0001 00030 
USING *+OOOO+OOOOO,iJlJ 0001 OOOIW 
ST iilD,iilSAVOO1+4 0001 00050 
LA iilF,iilSAVOOl 0001 000&0 
ST iiF,8(0,iilD) 0001 00070 
LH iilD,iilF 0001 OOOtlO 
LA iilF,2 0003 00090 
STH illF,X 0003 00100 
ST ilIF,Y 0004 00110 
AH (/)F,X OOO!> 00120 
5TH iIlY,X OOO!> 00130 
L iilD,4(0,ii1D) 000& 00140 
LM iilE,iilC,12(iilD) 000& 001!>0 
BCR 15,mB 000& 001bO 
EQU * 00110 
EQU 00 EQUATES FOR REGISTERS 0-15 00180 
EQU 01 00190 
EQU 02 00200 
EQU 03 00210 
EQU 04 00220 
EQU 05 00230 
EQU 06 00240 
BQU 07 00250 
BQU 08 002&0 
BQU 09 U0270 
EQU 10 0028U 
EQU 11 00290 
EQU 12 00300 
EQU 13 00310 
EQU 14 00320 
EQU 15 U0330 
DS OD 00340 
EQU * 00350 
EQU iilDATA+OOOOOOOO 72 BYTE (5) ON WOHD 00360 
EQU iilDATA+00000072 HALFWORD INTEGER 00370 
EQU alDATA+0000007& FULLWORD INTEGER U0380 
DS 00000080C 00390 
DS OF 00400 
END 00410 

2. Example of Compiler Output 



IBM Confidential 

Modifying Compiler Output 

As its basic output, the compiler lists the BSL source statements, an 
attribute and cross-reference table" the generated assembler text, and 
diagnostic messag4~s. Figure 2 shows an example of the output. In the 
figure, the circled letters point out the various output items, as 
explained below: 

• Item A is a listing of the .BSL source statements. Page headings 
(Item D) are obtained only when you specify the TITLE option. The 
page numbers (Item E) can be changed or suppressed by the use of 
options. The BSL statement numbers (Item F) are produced during 
compilation. 

• Item B is a listing of the attribute and cross-reference table. 
The table contains reference information for each variable in the 
BSL program. There are three parts to the table: 

1. The first column (Item G) shows the number of the BSL source 
statement: in which the variable was declared. An asterisk 
followinq the statement number indicates that the attributes 
were assigned by default. 

2. The second column (Item H) lists the identifiers in collating 
sequence.. Any referenced but undefined labels are denoted by 
the lettE:!r U which appears to the right of the identifier. 

3. The third column shows the list of attributes (Item J) 
assigned to the variable. The PARAMETER attribute is given 
for items which are parameters to procedures or procedure 
entry points. The thi~d column also shows the number of the 
statemen1:. (Item K) in which the variable is referenced. 

• Item C is a listing of the generated assembler text. The reference 
to BSL statemE:!nt numbers (Item L) shows which assembler text was 
generated for each BSL statement. A column is provided (Item M) 
for an identification name that you can specify with the SEQ 
option. The assembler text sequence numbers (Item N) can be 
changed or suppressed by the use of options. 

To suppress, supplement, or format the basic compiler output, you 
can choose from a number of available options. These options which 
must be specified in compiler control statements, are described in the 
following paragraphs. 

Options to Print or Suppress Source Listings 

You can use options to suppress the printing of all or part of the com­
piler listings. These options are: 

NOLIST 

I 
XREF 

suppresses the printing of all compiler listings, except for list­
ings of control statements, time, and error messages. 

causes an att:.ribute and cross-reference table to be listed even if 
the NOLIST option has been used. 

NOXREF 
suppresses pl:"inting of the attribute and cross-reference table. 

MSGLEVEL=n 
controls the printing of warning messages. MSGLEVEL=O is the 
default option and allows printing of the warning messages. 
MSGLEVEL=1 suppresses printing of the warning messages. 

Section 2: Compiler Options 21 
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Options to Format Source Listings 

You can use options for heading and paging the listings., and to obtain 
a printed compilation time. These options are: 

TITLE='Title' 
provides a heading for each page of the output listing created by 
the compiler. If the TITLE option comes before the MACRO option 
it will also title the macro source listing. The title is printed 
with the first character printed in the same print posit jon as 
column 1 of the source statement4 You specify a character string 
enclosed in single quotes. With the normal source margins of 
1-72, the character string can contain a maximum of 63 characters 
(including blanks). The other nine columns are required for the 
statement format $TITLE=". 

PAGE=number 
indicates the initial page number to be used on the printed output 
of the compiler. You specify a number up to four decimal digits, 
with or without leading zeros. If you do not use this option, the 
compiler numbers the pages starting from number one. 

NOPAGE 

EJECT 

TIME 

LINE 

eliminates the page numbers from the output listing created by the 
compiler. 

causes a page eject whenever this option is encountered within the 
BSL source program or the macro source listing. The word EJECT is 
not printed on the source listing. This option has no effect on 
the page format of the generated assembler text listing. 

indicates that the time required for the BSL compilation is to be 
printed on the output listing. The compilation time is shown in 
nimutes and seconds, and represents the total elapsed time from 
the beginning of compiler execution to its termination. 

causes the input line number to be used in place of the statement 
number in the attribute and cross-reference table listing and in 
the error messages. 

options to Punch or store Assembler Text 

The compiler produces a printed listing of the generated assembler 
text. You can use options to punch or store this assembler text for 
use. in subsequent operations. These options are: 

PUNCH 

ASSEM 

22 

inoicates that the assembler text is to be punched. If you are 
compiling under DOS, the assembler text output is directed to the 
file with the syrr~olic unit name SYSPCH. If you are compiling 
under OS, the assembler text output is directed to the data set 
with the ddname SYSPUNCH. With this option, you get the printed 
listing of assembler text as well as the punch eo output. 

indicates that the assembler text is to be written on auxiliary 
stoLage (providE:s input to the assembly operation.) if you are 
compiling under DOS, the assembler text output is directed to the 
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file wi th thE~ symbolic unit name SYS001. If you are compiling 
under OS, thE~ assembler text output is directed to the data set 
with the ddname SYSUT2. 

NOASSEM 
indicates tha.t no assembler output for subsequent use will be 
generated. 

Options to Annota1te Assembler Text 

The compiler provides a link between the BSL source program and the 
generated assembler text by means of the BSL statement numbers. Each 
line of the assembler text contains, as a remark, the number of the BSL 
statement that caused the code. to be generated. You may refer back to 
Figure 2 (Items F and L) for an example of this relationship. 

There are options you can use to add other types of annotation to 
the assembler tex·t, and to change or suppress the existing annotation. 
These options are: 

NOS NUMBER 
suppresses the references to BSL statement numbers in the assem­
bler text. 

SEQ= ( 'character s·tring', left col., right col.) 
indicates a character string to be placed in the assembler text 
beginning at the column number specified in left column and con­
tinuing through the column number specified in right column. You 
may specify up to 19 alpha characters, blanks, and digits in the 
character string,. Any part of the character string may be the 
starting sequence number. Left column may not be less than 62. 
The number o:E columns between left column and right column must 
equal the length of the character string. SEQ must be followed by 
an INCR option, on a separate card. An ICTL assembler statement 
is generated as a result of SEQ. The continuation column becomes 
the column before the SEQ character string begins. 

INCR= (' increment value', left col., right col.) 
indicates the increment value for the assembly language sequence 
number in a SEQ character string. You may specify up to 19 
digits. The number of columns between left column and right 
column must ,equal the length of the number. The increment value 
will be added. to the number in the SEQ character string starting 
at left column. Therefore this portion of the SEQ character 
string must have been a number. 

The followin:J example illustrates the SEQ and the INCR options. 

r-----------·------------------------------------------------------, 
I $SEQ= (' APAR01 0000',70,80) I 
I $INCR=('0010',77,80) I l __________ . _____________________________________________________ J 

The character string APAR01 0000 is less than 19 characters long. 
It will be g.enerated in columns 70 through 80 of the assembler 
text. In this example the starting sequence number is 0000. It 
may appear anywhere in the string. When the INCR option is coded, 
right and left column indicators must reflect the position of the 
starting sequence number in the string. In this case it would be 
columns 77 ~Grough 80. The INCR option would add 0010 to the 
sequence number each time a line is printed, making each subse­
quent line 0010,0020,0030, etc. 

section 2: Compiler Options 23 
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RESEQ=('character string',left col.,right col.) 
indicates the character string that replaces the character string 
originally specified in the SEQ option. You may specify up to 19 
alpha characters, blanks, and digits in character string. The 
left column must be equal to or greater than the SEQ left column. 
The right column must be equal to or less than the SEQ right 
column. If the RESEQ character string replaces the incremented 
field with alpha characters, these will be set to zeros before the 
increment is applied. 

The following example illustrates the RESEQ option. 

r-----------------------------------------------------------------, I $RESEQ=('23',74,75) I L _________________________________________________________________ J 

This option would cause the data in columns 74 and 75 to be 
replaced by the number 23. If applied to the example for SEQ and 
INCR the result would be APAR23 in columns 70 through 75 of the 
assembler text,. 

NOSEQ 
suppresses the generation of assembler text sequence numbers. 

INTER 
causes the listing of the BSL source program to be merged with the 
listing of the assembler text. Each BSL source statement is fol­
lowed by the assembler text that it generated. This combined 
listing replaces both the BSL source statement listing and the 
assembler text listing that are usually produceq_ by the compiler. 
(An alternate method of obtaining an intermixed listing is 
explained under ANNOTATE.) 

ANL'JOTATE=x 

24 

allows you to add comments to the generated assembler text. The 
comments are derived from the BSL source program. The codes you 
can specify are: 

ANNOTATE=O -- the portion of the BSL input record between the 
established source margins is included as a comment 
in the generated assembler text. 

ANNOTATE=l -- the entire BSL input record is included as a comment 
in the gene~ated assembler text. Source margins 
specified by the SORMGIN option are ignored. 

ANNOTATE=2 -- only the comments from the BSL input records are 
included as comments in the generated assembler 
text. These comments are placed in the assembler 
text listing in the same position as they appeared 
in the BSL source program. (Actually, the comments 
are moved one column to the right to allow for the 
assembler text asterisk.) If the source comment 
appeared within a BSL source statement (preceding 
the semicolon), it is placed before the assembler 
text generated for that statement. If the source 
comment appeared after a BSL source statement (fol­
lowing the semicolon), it is placed after the assemr 
bIer text generated for that statement. 

Note: The contents of columns 7~-80 of the BSL input records are 
never reproduced in the assembler text by the ANNOTATE option. 
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Using the Objec't Program Tracing Facility 

The compiler's TRACE option is designed to help you debug your BSL pro­
gram. The TRACE option generates extra assembler code at pertinent 
points in your program so that entries and branches can be traced. The 
program trace is listed at execution time. An example of this output 
is illustrated in Appendix B. 

Trace Control statements 

There are three compiler control statements associated with the tracing 
facility. The TRACE statement appears first and establishes use of the 
option. The TRACg ON and TRACE OFF statements indicate starting and 
stopping points' for the trace operation. Specifically, the require­
ments for the con1:rol statements are: 

TRACE [OFFSET=number] 
indicates use of the option for the compilation. This statement 
must precede the BSL source program. For the OFFSET value 
(optional), you specify a number up to 4095 which indicates a dis­
placement (in bytes) from the save area address contained in 
register 13. The default offset value is 2. 

The TRACE option always assumes that register 13 contains the 
address of a save area.. At this location, plus the offset, the 
tracing operation saves the statement number of each statement 
before it is executed. If you specify an offset greater than 71 
bytes, a larger save area is generated to meet the requirement. 
If the procedure option NOSAVEAREA is specified, tracing is still 
performed using the contents of register 13. (The main BSL proce­
dure should not specify NOSAVEAREA if the TRACE option is to be 
used. The rE~sults are unpredictable.) 

The compiler options TRACE and NOSNUMBER are mutually exclusive. 
If both are specified, the compiler uses only the first one it 
encounters,. 

TRACE ON 
indicates a point at which program tracing is to start. TRACE ON 
statements can appear anywhere in the input records provided that 
the TRACE statement has been specified previously,. 

TRACE OFF 
is used in conjunction with the TRACE ON statement, and indicates 
the point at which program tracing is to stop. TRACE OFF state­
ments can appear anywhere within the BSL source program provided 
that the TRACE statement has been specified previously. 

TRACE Assembler Code 

The extra assembler code generated by the compiler sets up linkage to 
the object-time tracing routines" and defines the constants that are 
needed for tracing. The tracing code precedes the regular code 
generated for the corresponding statements. After testing and debug­
ging is completed, you eliminate the extra code by recompiling your 
program without TRACE control statements. (You may need to provide 
additional addressability to handle the extra code generated for trac­
ing purposes. This addressability may be removed when the TRACE option 
is removed.) 

When the TRACE option is in effect, the extra code generated for 
each point in the program is as follows: 
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Entry Points: If TRACE ON is not specified, the tracing code generated 
at entry points is: 

r----------------------------------------------------------------------, 
I L 15, GlBSLTRCI I 
I BALR 14,15 I 
I DC H'offset value' I L ______________________________________________________________________ J 

If TRACE ON is specified, the tracing code generated at entry points 
is: 

r----------------------------------------------------------------------, 
I L . 15,GlBSLTRCE I 
I BALR 14,15 I 
I DC CLS'entry name' I 
I DC H'statement number' I 
I DC H'offset value' I L ______________________________________________________________________ J 

If CODEREG(O) is specified, you are responsible for generating the 
trace initialization code at the entry points. Follow the appropriate 
example shown above, depending on whether or not TRACE ON is in effect. 

Labeled statements: If TRACE ON is specified, the tracing code 
generated at labeled statements is: 

r----------------------------------------------------------------------, 
I BAL 14, GlBSLTRCB I 
I DC H'statement number' I L ______________________________________________________________________ J 

Unlabeled statements: If TRACE ON is specified, the tracing code 
generated at unlabeled statements is: 

r----------------------------------------------------------------------, 
I MVI offset(13),first part of statement number I 
I MVI offset+1(13),second part of statement number I L ______________________________________________________________________ J 

If there is no change to the first part of the statement number, the 
first MVI instruction is omitted. 

CALL Statements: If TRACE ON is specified, the tracing code generated 
at CALL statement is: 

r----------------------------------------------------------------------, 
IL GlF,GlBSLTRCC I 
IBALR GlE,GlF I 
I DC R'statement number' I 
IDC CLS'entry name' I L ______________________________________________________________________ J 

RETURN Statements: If TRACE ON is specified, the tracing code 
generated at RETURN statement is: 

r----------------------------------------------------------------------, 
I BAL 14, GlBSLTRCB I 
I DC H'statement number' I 
I L 15, GlBSLTRCR I 
I BALR 14,15 I 
I DC CLS' return point' I l ______________________________________________________________________ J 

26 
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If a return code must be passed when TRACE ON is specified, the return 
code must be placed in the register 15 field of the save area rather 
than in register 15. 

Data Area: Whether or not TRACE ON is specified, the tracing code 
generated in the program's data area is: 

r---------------·-~----------------------------------------------------, 
I aBSLTRCC DC V (IKETRCC) I 
I aBSLTRCR DC V (IKETRCR) I 
I aBSLTRCI DC V(IKETRCI) I 
I aBSLTRCE DC V (IKETRCE) I 
I aBSLTRCL DC V (IKETRCL) I 
I aBSLTRCB L 15,@BSLTRCL I 
I BCR 15,15 I L _______________ • _______________________________________________________ J 

TRACE Routines and output 

The tracing routines are included in the BSL object-time library. 
These routines initialize and perform tracing operations when your pro­
gram is executed. If you are executing under DOS, the tracing output 
is directed to the file with the symbolic unit name SYSLST. If you are 
executing under OS, the tracing output is directed to the data set with 
the ddname BSLou~r. 

The five tracing routines and their related output are: 

1. The lKETRCE routine initializes tracing and produces the following 
output: 

ENTERING entry name, SAVE AREA AT savearea address. 

2. When TRACE ON is not specified, the IKETRCI routine performs trac­
ing initialization at entry to a BSL procedure. 

3. The lKETRCL routine produces the following output when the program 
executes a branch to a labeled statement: 

TO statement number FROM old statement number. 

4. The lKETRCC routine produces the following output when a CALL 
statement is encountered: 

CALLING entry name FROM STATEMENT statement number. 

S. The IKETRCR routine produces the following output when a RETURN TO 
statement is encountered: 

RETURNING TO return name FROM statement number. RETURN CODE 
IS register 15 value. 

and the following output when a RETURN statement is encountered: 

RETURNING TO -CALLER- FROM statement number. RETURN CODE IS 
regisber 15 value. 

Your program can dynamically suppress the tracing output by setting 
a switch in the -tracing routine. This switch is a variable named 
IKETRCOF which is declared in. the tracing routine as FIXED(31) LOCAL 
EXTERNAL INIT(O). To use the switch, your program must declare the 
same variable as NONLOCAL EXTERNAL. 
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The IKETRCOF switch is initially set to 0, which allows normal trac­
ing output. If your program sets the switch to 1, no tracing informa­
tion is pr inted until the switch is rese·t to o. For example, if you 
only want to trace the last time through a loop, your program might 
specify: 

r---------------------------------------·-------------------------------, 

28 

DCL IKETRCOF EXTERNAL; 

IKETRCOF = 1; 
DO I = 1 TO 100; 
IF I = 100 THEN IKETRCOF = 0; 

END; 
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Section 3: BSL Under the Disk Operating 
System (DOS) 

This section contains the information you need to compile, assemble, 
linkage edit, and execute your BSL programs under the IBM System/360 
Disk operating System (DOS). 

Adding BSL to the System 

The BSL compiler runs as a problem program under DOS. It requires a 
machine configuration with 128K bytes of main storage. 

Figure 3 shows the BSL distribution package and how it is incorpo­
rated into the system. For DOS users, the BSL distribution package is 
provided on a magnetic tape volume which is 9-track, 800 bpi, and unla­
beled. The tape contains two files: 

File 1 

File 2 

The BSL compiler in a form suitable for linkage editing. 

The BSL library containing object-time program in object 
module form. 

BS L Distribution Pac:kage System/360 Disk Operating System 

• 
,------------1 r-----------l 

I 
Magnetic Tape 
9-Track, 800 bpi 
Unlabeled 

BS L Compiler 

Linkage 
Editing 
Form 

BS L Library 

Object 
Module 
Form 

I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I L ____________ J 

Notes: 

• To put the BSL compiler into the core image library, use the CATAL linkage editor option • 

• To punch the BSL library, use I'he TPCD utility program. 

I Direct Access 

I 
I 
I 

I 
I 
I 
I 
I 
I 
L ___________ ~ 

Object 
Decks 

Figure 3. Adding BSL to the Disk Operating System 
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To linkage edit the BSL compiler and add it to the core image 
library, you may use ~he job control statements shown in the following 
example. The example assumes that the distribution tape is mounted on 
unit 284. (The operator should type 'ignore' when intervention is 
required on unit 284.) The job control statements are: 

r----------------------------------------------------------------------, 
I / / JOB LNKBSL I 
I // ASSGN SYSIPT,X'284' I 
I // OPTION LINK,CATAL I 
I // UPSI 10000000 I 
I PHASE BSL,* I 
I INCLUDE I 
I ENTRY BSLCTL I 
I // EXEC LNKEDT I 
I /& I L ______________________________________________________________________ J 

To have the programs of the BSL library available at execution time, 
you should punch them as object decks. An example of the job control 
statements for the punch operation is given below. The example assumes 
that the distribution tape is mounted on unit 284. Specify: 

r----------------------------------------------------------------------, 
I // JOB PNCHBSL I 
I // ASSGN SYS006,X'00D' I 
I // ASSGN SYS004,X~284' I 
I // MTC FSF,SYS004,01 I 
I // UPSI 10100000 I 
I // EXEC TPCD I 
I // UTC TR,FF,A=(80,1600),B=(80,80),IN,Sl,Ol,R1 I 
I // END I 
I /& I L ______________________________________________________________________ J 

Using the BSL Compiler 

The smallest self-contained unit ot input to the compiler is a BSL 
external procedure. The output of the compiler is assembler text. The 
compiler output must subsequently be assembled before your program call 
be loaded and executed. 

The assembler text output of the compiler does not depend on any 
system macro instructions; therefore, it can be assembled, loaded, and 
executed under any System/360 programming system. However, if you 
include system macro instructions in the BSL program (by means of the 
GENERATE statement or the REENTRANT attribute), you must use the 
related system's assembler to process the compiler's output. 

Files Required for compilation 

The files used in the compilation process are illustrated in Figure 4, 
and described in Table 2. The Compiler's input/output processing is 
independent of the device type used, except for the scratch file 
(SYS003) and the intermediate files (SYS001 and SYS002). The scratch 
and intermediate files require magnetic tape devices. 
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SYS003 

Scratch Fi Ie 
for Intermediate 
Work 
(Optional) 

SYSOOl 

Assembler Text 
for Subsequent 
Assembly 
(Optional) 

SYS002 

Output from 
Macro Phase for 
Subsequent 
Compi lotion 
(Optional) 

SYSIPT 

BS L Compi ler 

Information 
LiStings 

SYSLST 

• Figure 4. Flowchart of DOS Files Used by the Compiler 

• Table 2. Descripion of DOS Files Used By the Compiler 

SYSPCH 

Text 
(Optional) 

r--------T--------------------------------------r-------------T---------, 
I Symbolic I IDevice Types I I 
,Unit I Function I Permitted IBlocking I 
I Names I I I I 
~--------t--------------------------------------t-------------t---------i 
'SYSIPT I Provid€!s input to the compiler; i. e. , I Card Reader I Unblocked I 
I I control statements and source I Direct Access I I 
I I program. I Tape I I 
~--------t-------·------------------------------t-------------t---------i 
I SYSLST I Used to write out information 'Printer I Unblocked I 
I I listings of source program, assemblerlDirect Access I I 
I I text, Clliagnostic messages, etc. I Tape I I 
~--------t-------·------------------------------t-------------t---------i 
ISYS003 IScratch file for intermediate work. I Tape I Unblocked I 
I I Used only to save data created by I Direct Access I I 
I I GENERA'IIE DATA statement. I I I 
~--------~----~--------------------------------t-------------t---------i 
ISYS001 IUsed to write out generated assemblerlTape I Unblocked I 
I Itext for subsequent assembly. If thelDirect Access I I 
, INOASSEM option is specified, this, I I 
I Ifile is not required. I I I 
~-------+-------------------------------------t-------------t---------i 
ISYS002 IThe macro phase writes the modified I Tape I Unblocked I 
I Isource text on this file for subse- IDirect Access I I 
I I quent u.se in the compile phase. If I I I 
I ,the MACRO option is not specified, I I I 
I Ithis file is not required. I I I 
~--------t-------------------------------------t-------------t---------i 
ISYSPCH IThe PUNCH option provides this output Icard punch I Unblocked I 
I lof the generated assembler text. If IDirect Access I I 
, I the PUNCH option is not specified, I Tape I I 
I Ithis file is not required. I I I L ________ ~ _____________________________________ ~ _____________ ~ _________ J 
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compilation Without Assembly 

The compile-only operation allows you to compile a batch (one or more) 
of BSL external procedures without the production of an output file of 
assembler text. You should not specify the ASSEM option for compile­
only operations. If you specify the PUNCH option, the compiler produces 
a punched deck containing the generated assembler text. This punched 
output may pe subsequently used as input to an assembler. 

To compile your source programs, you execute the BSL compiler in a 
DOS job step. An example of the job control statements needed to com­
pile a single BSL external procedure is: 

r---------------------------------------------------------------.-, 
// JOB BSL 
// ASSGN SYS003,X'282' 
// ASSGN SYS002,X'284' 
// EXEC BSL 

(only if program uses GENERATE DATA) 
(only for MACRO option) 

Compiler Control Statements (include the NOASSEM option) 

BSL External Procedure 

/* 
// RESET SYS003 
// RESET SYS002 
/6 

(only if program uses GENERATE DATA) 
(only for MACRO option) 

For batch compilation, you use the $$$ delimiter to separate the BSL 
external procedures in the compiler input. The last BSL external proce­
dure is followed by the /* delimiter. An example of the job control 
statements needed to compile a batch of BSL external procedures is: 

r----------------------------------------------------------------------, 
// JOB BSL 
// ASSGN SYS003,X'282' 
// ASSGN SYS002,X'284~ 
// EXEC BSL 

(only if program uses GENERATE DATA) 
(only for MACRO option) 

Compiler Control Statements (include the NOASSEM option) 

First BSL External Procedure 

$$$ 
Compiler Control Statements (include the NOASSEM option) 

Next BSL External Procedure 

$$$ 
Compiler Control Statements (include the NOASSEM option) 

Last BSL External Procedure 

/* 
// RESET SYS003 
// RESET SYS002 
/6 

(only if program uses GENERATE DATA) 
(only for MACRO option) 

______________________________________________________________________ J 
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Compilation and Assembly 

If you are going ,to assemble the compiler's output with a DOS assembler, 
you can accomplish both compilation and subsequent assembly by executing 
two DOS job steps. This method permits compilation and assembly of one 
BSL external procedure. Batched compilation with subsequent assembly is 
not possible because the assembler cannot handle the multiple END state­
ments generated h¥ the compiler. 

An example of the job control statements needed to compile and 
assemble one BSL ,external procedure is: 

r----------------------------------------------------------------------, 
// JOB BSL 
// ASSGN SYS001,X'283' 
// ASSGN SYS002,X'284' (only for MACRO option) 
// EXEC BSL 

Compiler Control Statements 

BSL External Procedure 

/* 
// RESET SYSOO:1 
// RESET SYSOO.2 (only for MACRO option) 
// ASSGN SYSIPT,X'283' 
// EXEC ASSEMBLY 
// RESET SYSIPr 
/i ________________ . ______________________________________________________ J 

You can compil,e and assemble several BSL external procedures by 
repeating the job steps shown above. 
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compilation, Assembly, and Execution 

since BSL is a language for the writing of systems programs, the compil­
er makes no assumptions about the environment in which the resulting 
object program will be executed. The environment you select for program 
execution depends on the type of program that you write. You can run 
the program in a stand-alone mode or under some operating system. You 
can use any execution-time facilities that are available in the environ­
ment, such as control program services or special machine instructions. 

If you are going to execute the program under DOS, the compilation, 
assembly, linkage edit;, and execution may each be a separate step of a 
single job. In this job, you can compile and assemble a number of BSL 
external procedures, and then linkage edit and execute them as one load 
module. Additional object decks can be included in the linkage edit 
step. An example of the job control statements needed for this type of 
job is: 

r----------------------------------------------------------------------, 
1// JOB RUNBSL 
1// OPTION LINK 
1// ASSGN SYS003,X'281' 
1// ASSGN SYS001,X'283' 
1// ASSGN SYS002,X'284' 
1// EXEC BSL 

(only if program uses GENERATE DATA.) 

(only for MACRO option) 

I Compiler Control Statements 
I 
I First BSL External Procedure 
1 
I 
1/* 
1// 
1// 
1// 
1// 
1// 
1// 
1// 

RESET SYS003 
RESET SYSOOl 

(only if program uses GENERATE DATA.) 

1 

RESET SYS002 (only for MACRO option) 
ASSGN SYSIPT,X'283' 
EXEC ASSEMBLY 
RESET SYSIPT 
ASSGN SYS003,X~281' (only if program uses 

GENERATE DATA.) 
1// ASSGN SYS001,X'283' 
1// ASSGN SYS002,X'284' (only for MACRO 
1 option) 
1// EXEC BSL 
I' Compiler Control Statements 
1 
1 Next BSL External Procedure 
1 
1 
1/* 
1// RESET SYS003 (only if program uses 

GENERAT~ DATA.) 1 
// 
// 
// 
// 
// 

RESET SYSOOl 
RESET SYS002 (only 
ASSGN SYSIPT, X' 283" 
EXEC ASSEMBLY 
RESET SYSIPT 
INCLUDE 

Object Decks 
/* 

for MACRO option) 

ENTRY Name of procedure to be entered 
// EXEC LNKEDT 
// EXEC 

Program Input (if any) 
1/& 

Repeat these statements 
for each additional BSL 
procedure, or delete to 
compile only one BSL 
procedure .. 

} 

Delete if object decks 
are not required. 

L _____________________________________________________________________ _ 
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BSL source pro9rams written for execution under DOS should comply 
with the followin9 special requirements: 

- If you specify the REENTRANT procedure option, and DATAREG is not 
zero, the compiler generates the OS GETMAIN macro instruction. If 
you want reen1:rant code for execution under DOS, you must specify 
DATAREG(O) and provide the storage and addressability for the 
AUTOMATIC data. 

-The BSL program that will receive control from DOS should use the 
DONTSAVE procedure option. 

- To return con1:rol to DOS, the EOJ macro instruction should be speci­
fied in a GENERATE statement at the logical end of the BSL program. 

The following eX~lple illustrates all of the above requirements: 

r----------~------------------------------------------------------------, 
I DOSMAIN: PROC OPTIONS (REENTRANT,DATAREG(O),DONTSAVE)i I 
I I 
I I 
I GEN (EOJ)i I 
I END; I L ______________________________________________________________________ J 

Using Control Program Services and Special Machine Instructions 

The GENERATE statE~ment allows you to use any control program service or 
special machine instruction in your BSL program. In the case of control 
program services or other pre-defined macro instructions, you are 
responsible for ensuring that the required macro expansions are avail­
able at assembly time. 

The BSL compiler never inspects the contents of a GENERATE statement. 
If you use the GENERATE statement, you must ensure that the contents are 
legal and properly related to the compiler-generated assembler text. 

Other considerations for using GENERATE are explained under "BSL Pro­
gramming TechniquE~s" in section 7 of this manua1. The form of the 
statement is described in the BSL Language Specification manual. 
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Using the BSL Library Routines 

When executing a BSL program under DOS, you may use the service routines 
provided in the BSL library. These routines perform certain basic func­
tions that are useful for testing your programs. To call a library rou­
tine, you must specify the entry name in a BSL CALL statement and then 
include the object deck in the linkage editing process. 

Complete descriptions and examples of the available routines can be 
found in the BSL Library publication. For your reference, a summary of 
the functions is listed in Table 3. (The BSL library also contains the 
TRACE routines which are described in Section 2.) 

The facilities provided by the library routines should not be 
regarded as part of the BSL language. The output of the BSL compiler is 
independent of any operating environment, but the library routines func­
tion only under DOS. (Similar routines with identical entry names are 
provided in the compiler distribution package for OS.) 

Table 3. Functions of the BSL Libra.ry Routines (DOS) 
.--------T-------T-----------------.----------------------------------, 
I Routine IEntry I I 
I Names I Points I Functions I 
~---------f--------~-----------------·---------------------------------i 
I EDIT I GET IPerforms reading, writing, and conversion of data I 
I I GETS lin a manner similar to PL/I EDIT DIRECTED I/O. I 
I IPUT I I 
I I PUTS I I 
I ITABSET I I 
~--------+--------+---------------------------------------------------i 
IPDUMP IPDUMP IPerforms snapshot dumps of specific data areas. I 
I I IThe dumps are provided in hexadecimal, character, I 
I I lor bit string formats. I 
~---------+--------+---------------------------------------------------i 
ISUBSTR ISUBSTR IPerforms character substring assignment while I 
I I Ichecking substring ranges. I 
~---------+--------f---------------------------------------------------i 
IBSL I/O IREAD IEmploys the DOS sequential access method to provide I 
I I PRINT I basic input/output services at object time. These I 
I I PUNCH Iroutines can read an SO-byte record from SYSRDR, I 
I I CLOSE Iwrite a 121-byte record on SYSLST, write an 80-bytel 
I I Irecord on SYSPCH, and close SYSLST. I 
~--------+-------+---------------------------------------------------i 
IInterruptlIKETRCIIIProvides sta~ernent number and save area trace when I 
I Handler IIKETRCIDla program check occurs. I 
L _________ .!. ________ .!. ________________________________________________ . __ J 

Including Text From a Library 

When you compile under DOS, you can use the compiler's INCLUDE features: 

• The INCLUDE macro statement (%INCLUDE) incorporates text during 
compile-time macro processing • 

• The INCLUDE option ($INCLUDE) incorporates text after macro activity 
and does not submit the text to scanning for macro substitution. 

These features allow you to keep certain standard declarations or sec-
, tions of source code in external libraries. As needed, these items can 
I be obtained from the libraries during compilation, and included in your 

programs. 
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storing Text in External Libraries 

The section of code that is to be kept for inclusion in source programs 
must bea book in a source statement library. The source statement 
library may be a private library if SYSSLB is assigned. 

You can use thee source statement library maintenance and service pro­
grams to add, del.~te, rename, condense or update the books. The follow­
ing example adds a book to a private library. If SYSSLB is not defined, 
the book will be added to the system source statement library. Example: 

r----------------------------------------------------------------------, 
1// JOB jobname I 
1// OPTION PARSTD I 
1// ASSGN SYSSLB,X' cnn' I 
1// DLBL IJSYSSL,1user identification of private XI 
1// library' " date, code I 
1// EXTENT SYSSLB,extent information I 
1// EXEC MAINT 1 
1 CATALS sublib.bookname[,v.m[,c]] I 
1 BKEND I 
1 (BSL source statements) I 
I ~rnD I 
1/* I 
1/& I L _____________________________________________________________________ J 

Specifying INCLUDE Option of Macro statement 

The INCLUDE option or macro statement may appear at any point (and any 
number of times) :in the compiler input. When INCLUDE is specified, the 
contents of the book in the source statement library is read as input to 
the compiler. Th:is included text may not contain an INCLUDE. 

You specify INCLUDE in the following format: 

r-----------------------------------------------------------------------, 
I$INCLUDE sublibrary(bookname) I 
I or I 
1 %1 NCLUDE sublibrary(bookname) I L _______________________________________________________________________ J 

where: 

{
$INCLUDE} 
%1 NCLUDE 

specifies th.~ type of INCLUDE. The dollar sign ($) identifies the 
INCLUDE- option, and must appear in the first column (leftmost 
source margin). The word INCLUDE must immediately follow (no 
space) the dollar sign, and cannot be combined with other options 
in the same compiler control statement. 

The percent sign (%) identifies the INCLUDE macro statement, as 
described in the BSL Language Specification manual. 

sublibrary 
indentifies the sublibrary to which the book belongs. This can be 
an alpha character (O-9,A-Z,#,$, and Q). 

(bookname) 
represents the name of the book in the sublibrary. The name is one 
to eight alphanumeric characters, the first of which must be alpha­
betic. If the named book is not in the sublibrary, the compilation 
is terminated after printing a D13 diagnostic message. 
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The following example shows the use of the INCLUDE option. In the 
example, text is obtained from book DeL01 in sublibrary B of a private 
source statement library. Example: 

r----------------------------------------------------------------------, 
1// JOB BSLCOMP 
1// OPTION PARSTD 
1// ASSGN SYSSLB,X'191' 
1// DLBL IJYSSLB,'library identification',date,code 
1// EXTENT SYSSLB,extent information 
1// EXEC BSL 
I$TIME 
IPROGM1: PROC; 
I DCL TABLE(256)CHAR(lO)i 
I$INCLUDE B(DCL01) 
I 
IX: 
I 
I 
I 
I 
I 
1/* 
1/& 

PROC; 
CALL Xi 

DO 1=1 BY 1 TO 256; 
TABLE(I,1:4)=CODE(I)i 
END; 
END Xi 
END PROGM1; 

L ______________________________________________________________________ J 
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Section 4: BSL Under the Operating System (OS) 

This section contains the information you need to compile, assemble, 
linkage edit, and execute your BSL programs under the IBM System/360 
Operating System (OS). 

Addina BSL to the System 

The BSL compiler runs as a problem program under OS.. It requires 
100,000 bytes of main storage in addition to the storage required by the 
operating system, and the compiler's dictionary (see SIZE option) as 
well as the input and output buffers. 

Figure 5 shows how BSL is incorporated into the system. For OS 
users, the BSL distribution package is provided on a magnetic tape 
volume (9-track, 800 bpi) with standard labels. Three suggested job 
control procedures are provided later in the section. 

Creating a Privabe Library 

The volume serial number of the distribution tape is BSLBSL .• 
contains two partitioned data sets: 

BSLLDM 

The tape 

is the BSL compiler in the form of a partitioned data set. The 
data set name is BSLLDM. The data set has only one member, and the 
member name is BSL. 

BSLLIB 
is the BSL library in the form of a partitioned data set. The data 
set name is BSLLIB. Its members are a number of object-time ser­
vice programs. 

The examples of job control statements in this section of the manual 
are based on the assumption that you will create private libraries that 
contain the BSL compiler and BSL library. At compilation time, the 
private library that contains the BSL compiler is concatenated to the 
link library (SYS:1.LINKLIB) by means of a JOBLIB DD statement. Option­
ally, you can add the BSL compiler to the link library, and omit the 
JOBLIB DD statement at compilation time. 

You can use the IEHMOVE system utility program to move the parti­
tioned data sets from the distribution tape to the private library 
volume (direct access). If these partitioned data sets already exist on 
your volume., they must be scratched first. 
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I 
I 
I 
I 
I 
I 
I 

r Magnetic Tape I 
h--'~~""""'....,....~~ ___ -I 9-Track, 800 bpi I 

Standard Labels 
(Volume Serial I 
Number BSLBSL) I 

I 
I 
I 
I 

I I 
L ____________ ~ 
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System/360 Operating System ,-------1 
Direct Access I 

Private 
Library 

or 

Link 
library 

Procedure 
Library 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 

I 
I 

I I 
I I 
L _______ J 

Notes: 

• To put the BS L compi ler and BS L library 
into a private library, use the IEHMOVE 
utility program. 

• To put the BSL compiler into the link library, 
first put it on a direct access volume, then 
use the I EBUPDTE uti lity progrqm. 

• To put the cataloged procedures into the 
procedure library, use the IEBUPDTE 
utility program. 

• Figure 5. Adding BSL to the Operating System 

An example of the job control statements needed to create the private 
libraries is shown below. The example assumes that the private 
libraries are placed on a 2311 disk with the volume serial number 
111111. Also, the data set BSLLDM (the BSL compiler) is renamed COMP 
because that is the name usually specified in the JOBLIB DD statement. 
The job control statements are: 
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r----------------------------------------------------------------------, 
I//A JOB I 
I//B EXEC PGM=IEHMOVE I 
I//SYSPRINT DO SYSOUT=A I 
1//OD1 DO VOLUME=SER=BSLBSL,UNIT=2400,OISP=OLD I 
1//OD2 DO OSNAME=COMP,VOLUME=SER=111111,UNIT=2311, XI 
1// SPACE=(TRK,(30,10,9»,OISP=(NEW,KEEP) I 
1//SYSUT1 DO VOLUME=SER=111111,UNIT=2311 XI 
1// SPACE=(TRK., (30,10»,DISP=(NEW,DELETE) I 
I//SYSIN DO * I 
I COpy POS=BSLLDM,TO=2311=111111, XI 
I FROM=2400=(BSLBSL,1),RENAME=COMP I 
1/* I 
I//BB EXEC PGM=IEHMOVE I 
I//SYSPRINT OD SYSOUT=A I 
1//001 DO VOLUME=SER=BSLBSL,UNIT=2400,OISP=OLD 1 
1//002 DO OSNAME=BSLLIB,VOLUME=SER=111111,UNIT=2311, XI 
1// SPACE= (CYL" (4,2,8» , OISP= (NEW, KEEP) I 
1//SYSUT1 DO VOLUME=SER=111111,UNIT=2311, XI 
1// SPACE=(TRK,(30,10»,OISP=(NEW,OELETE) I 
I//SYSIN DO * I 
1 COpy POS=BSLLIB,TO=2311=111111,FROM=2400=(BSLBSL,2) 1 
1/* I L ______________________________________ - _______________________________ J 

Cataloging the Job Control Procedures 

A set of job control procedures is provided in this section. The set 
contains three procedures (BSLX, BSLASM, and BSLALG) which can be used 
as cataloged procedures for BSL operations under os. 

If you intend -to use cataloged procedures to run the BSL operations, 
you must add the :suggested procedures (or your own procedures) to the 
procedure library (SYS1.PROCLIB). 

An example of -the job control statements you need to catalog the pro­
cedures is shown below. The example uses the IEBUPDTE utility program, 
and assumes that -the procedure library is on a 2311 disk with the volume 
serial number 111111. The job control statements are: 

r----------------.------------------------------------------------------, 
1// JOB I 
1// EX~~ PGM=IEBUPOTE,PARM=MOO I 
I//SYSPRINT DO SYSOUT=A 1 
1//~YSUT1 DO OSNAME=SYS1.PROCLIB,VOLUME=SER=111111, XI 
1// UNIT=2311,DISP=(OLO,KEEP), XI 
// DCB=(RECFM=F,LRECL=80,BLKSIZE=80) 1 
//SYSUT2 DO DSNAME=SYS1.PROCLIB,VOLUME=SER=111111, X 
// UNIT=2311,DISP=(OLD,KEEP), 
// OCB=(RECFM=F,LRECL=80,BLKSIZE=80) 
//SYSIN DO DATA 
./ ADD LIST=ALL,NAME=BSLALG,LEVEL=Ol,SOURCE=O 

Card Deck (containing BSLALG procedure) 

./ ADD LIST=ALL,NAME=BSLASM,LEVEL=Ol,SOURCE=O 
Card Deck (containing BSLASM procedure) 

./ ADD LIST=ALL,NAME=BSLX,LEVEL=Ol,SOURCE=O 
Card Deck (containing BSLX procedure) 

1/* L ________________ . ______________ ----------------------_________________ _ 
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U sing the BSL Compiler 

The smallest self-contained unit of input to the compiler is a BSL 
external procedure. The output of the compiler is assembler text. The 
compiler output must subsequently be assembled before your program can 
be loaded and executed. 

The assembler text output of the compiler does not depend on any sys­
tem macro instructions; therefore, it can be assembled, loaded, and 
executed under any IBM System/360 programming system. However, if you 
include system macro instructions in the BSL source program (by means of 
the GENERATE statement or the REENTRANT attribute), you must use the 
related system's assembler to process the compiler's output. 

Data sets Required for Compilation 

The data sets used in the compilation process are illustrated in Figure 
6, and described in Table 4. As shown in the table, the compiler's 
input/output processing is independent of the device type used. 

A column in Table 4 describes the DCB attributes for each of the com­
piler;' s data sets, and shows which attributes are subject to change. 
The values shown for the changeable attributes are those that the com­
piler assigns by default. To establish different values, you specify 
the desired attributes in the DCB parameter of the applicable DD state­
ment. For example, if the SYSIN data set is on tape with blocked rec­
ords, the DD statement could be specified as: 

r----------------------------------------------------------------------, 
I//SYSIN DD DSNAME=SOURCE1,UNIT=183,DISP=OLD,VOLUME=SER=Allll1, XI 
I LABEL=t,NL) ,DCB=(RECFM=FB,BLKSIZE=640) I L __________________________________________________________ ~-----------J 

SYSUTl 

Scratch Data Set 
for Intermediate 
Work 
(Optional) 

SYSUT2 

Assembler Text 
for Subsequent 
Assembly 
(Optional) 

SYSUT3 

SYSIN 

Control 
Statements 
& Source 
Program 

BS L Compi ler 

Information 
Listings 

SYSOUT 

Figure 6. Flowchart of OS Data Sets Used by the Compiler 
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• Table 4. Description of OS Data Sets Used By the Compiler 
r--------T------·-------------------------T--------------T--------------, 
I I IDevice Types IDCB specifica-I 
Iddname I Function I Permitted Itions Used By I 
I I I I Compiler I 
~--------+-------------------------------+--------------+--------------1 
I SYSIN I Provid,es input to the compiler; I Card Reader1 I RECFM=F2 I 
I li.e., control statements and IDirect Access lLRECL=80 I 
I Isource program. I Tape IBLKSIZE=80 2 I 
I I I I BUFN0=32 I 
~-------+--------------------------------+--------------+--------------1 
ISYSOUT IUsed to write out information IPrinter1 IRECFM=FA2 I 
I I listings of source program, IDirect Access ILRECL=121 I 
I lassembler text, diagnostic I Tape IBLKSIZE=121 2 I 
I I messag1es, etc. I I BUFN0=3 2 I 
~-------+--------------------------------+--------------+--------------1 
ISYSUTl IScratch data set for intermedi-IDirect Access1 IRECFM=FB2 I 
I I ate wo:rk. Used only to save I Tape I LRECL=8 0 I 
I I data c:reated by GENERATE I I BLKSIZE=3520 2 I 
I I DATA s·tatement. I I BUFNO=2 2 I 
~--------+-------------------------------+--------------+--------------f 
ISYSUT2 IUsed to write out generated IDirect Access 1 IRECFM=FB2 I 
I I assembler text for subsequent I Tape I LRECL=80 I 
I I assembly. If the NOASSEM I IBLKSIZE=800 2 I 
I loption is specified, this data I I BUFN0=2 2 I 
I Iset is not required. I I I 
~--------+--------------------------------+--------------+--------------i 
ISYSUT3 I The macro phase writes the IDirect Access1 IRECFM=FB2 I 
I Imodifited source text in this I Tape ILRECL=80 I 
I I data slet, for subsequent I I BLKSI ZE=3520 2 I 
I luse in the compile phase. If I I BUFNO=2 I 
I I the MACRO option is not speci - I I I 
I Ified, -this data set is not I I I 
I I required. I I I 
~-------+------.-------------------------+--------------+--------------1 
ISYSPUNCHIThe PUNCH option provides this ICard Punch1 IRECFM=F2 I 
I loutput of the generated assem- IDirect Access ILRECL=80 I 
I I bIer text. If the PUNCH I Tape I BLKSIZE=8 02 I 
I loption is not specified, this I I BUFNO=2 2 I 
I Idata set is not required. I I I 
~--------~------.-------------------------~--------------~--------------i 
11These are the device types specified in the cataloged procedures. I 
I I 
12You can specify other values for these DCB parameters. I L _______________ • _______________________________________________________ J 

BSL Cataloged Procedures 

Three cataloged procedures are provided for BSL operations under os. 
You can: 

• Use the cataloged procedures suggested in this section. 

• Write and uSle your own cataloged procedures. 

• Execute BSL ,~ithout cataloged procedures, by providing the full set 
of job control statements at compilation time. 

If you create your own procedures, you can use the suggested procedures 
as examples of format and statement requirements. Your procedures must 
conform to the data set requirements described previously. 
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Three suggested cataloged procedures are listed in Figures 7, 8, and 
9. The procedure names and functions are: 

BSLX 
contains the job control statements for the compile-only operation. 

BSLASM 
contains the job control statements for compilation and assembly. 

BSLALG 
contains the job control statements for compilation, assembly, 
linkage editing, and execution. 

r----------------------------------------------------------------------, 
1//STEP1 EXEC PGM=BSL I 
I//SYSOUT DD SYSOUT=A I 
1//SYSUT1 DD DSN~&UT1,UNIT=SYSDA,DISP=(NEW,DELETE), XI 
1// SPACE=(CYL,(2,1» I 
1//SYSUT2 DD DSNAME=&BSLGO,UNIT=SYSDA,DISP=(NEW,DELETE), XI 
1// SPACE=(CYL,(3,1» I 
1//SYSUT3 DD DSNAME=&UT3,UNIT=SYSDA,DISP=(NEW,DELETE), XI 
1// SPACE= (CYL, (3,1) ) I 
I//SYSPUNCH DD UNIT=SYSCP I L ______________________________________________________________________ J 

• Figure 7. cataloged Procedure BSLX 

r----------------------------------------------------------------------, 
1//STEP1 EXEC PGM=BSL I 
I//SYSOUT DD SYSOUT=A I 
//SYSUT1 DD DSNAME=&UT1,UNIT=SYSDA,DISP=(NEW,DELETE), XI 
/ / SPACE= (CYL, (2,1» I 
//SYSUT2 DD DSNAME=&BSLGO,UNIT=SYSDA,DISP=(NEW,PASS), XI 
// SPACE=(CYL,(3,1» I 
//SYSUT3 DD DSNAME=&UT3,UNIT=SYSDA,DISP=(NEW,DELETE), XI 
/ / SPACE= (CYL, (3,1» I 
//SYSPUNCH DD UNIT=SYSCP I 

I 
I 

//STEP2 EXEC PGM=ASMBLR,COND=(9,LT,STEP1),PARM=LOAD I 
//SYSGO DD DSNAME=&LOADSET,UNIT=SYSDA,DISP=(MOD,PASS), XI 
// SPACE=(80,(200,50» I 

I//SYSPUNCH DD UNIT=SYSCP I 
I//SYSPRINT DO SYSOUT=A I 
1//SYSUT1 DD DSNAME=&UT1,UNIT=SYSDA,DISP=(NEW,DELETE), XI 
1// SPACE=(CYL,(3,1» I 
1//SYSUT2 DD DSNAME=&UT2,UNIT=SYSDA,DISP=(NEW,DELETE), XI 
1// SPACE=(CYL,(3,1» I 
1//SYSUT3 DD DSNAME=&UT3.,UNIT=SYSDA,DISP=(NEW,DELETE), XI 
1// SPACE=(CYL,(3,1» I 
I//SYSIN DD DSNAME=*.STEP1.SYSUT2,UNIT=SYSDA, XI 
1// DISP=(OLD,DELETE) I L ______________________________________________________________________ J 

• Figure 8. Cataloged Procedure BSLASM 
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r-----------------------------------------------------------------------, 
1//STEPl EXEC PGM=BSL 
I//SYSOUT DD SYSOUT=A 
1//SYSUTl DD DSNAME=&UT1,UNIT=SYSDA,DISP=(NEW,DELETE), 
1// SPACE=(CYL,(2,1» 
1//SYSUT2 DD DSNAME=&BSLGO,UNIT=SYSDA,DISP=(NEW,PASS), 
1// SPACE = (CYL, (3,1» 
1//SYSUT3 DD DSNAME=&UT3,UNIT=SYSDA,DISP=(NEW,DELETE), 
1// SPACE = (CYL, (3,1» 
I//SYSPUNCH DD UNIT=SYSCP 
1 
1 
1//STEP2 
I//SYSGO 
1// 
I//SYSPUNCH 
I//SYSPRINT 
1//SYSUTl 
1// 
1//SYSUT2 
1// 
1//SYSUT3 
1// 
I//SYSIN 
1// 
1 
1 
I//LKED 
1// 
11 //SYSLIB 
1// 
I//SYSLIN 
1// 
1//SYSUTl 
1// 
I//SYSLMOD 
1// 
I//SYSABEND 
I//SYSPRINT 
1 
I 

EXEC 
DD 

DD 
DD 
DD 

DD 

DD 

DD 

EXEC 

DD 

DD 
DD 
DD 

DD 

DD 
DD 

PGM=ASMBLR,COND=(9,LT,STEP1),PARM=LOAD 
DSNAME=&LOADSET,UNIT=SYSDA,DISP=(MOD,PASS), 
SPACE=(SO, (200,50» 
UNIT=SYSCP 
SYSOUT=A 
DSNAME=&UT1,UNIT=SYSDA,DISP=(NEW,DELETE), 
SPACE=(CYL,(3,l» 
DSNAME=&UT2,UNIT=SYSDA,DISP=(NEW,DELETE), 
SPACE=(CYL,(3,l» 
DSNAME=&UT3,UNIT=SYSDA,DISP=(NEW,DELETE), 
SPACE=(CYL,(3,l» 
DSNAME=*.STEP1.SYSUT2,UNIT=SYSDA, 
DISP=(OLD,DELETE) 

PGM=LINKEDIT,COND=(4,LT,STEP2), 
PARM=" XREF, LIST, LET' 
DSNAME=BSLLIB,UNIT=SYSDA,DISP=(OLD,KEEP), 
VOLUME=SER=111111 
DSN~&LOADSET,DISP=(OLD,DELETE) 
DDNAME=SYSIN 
DSNAME=&UT1,UNIT=SYSDA,DISP=(NEW,DELETE), 
SPACE=(CYL,(2,l» 
DSNAME=&GOSET(BSLGO),UNIT=SYSDA, 
DISP=(MOD,PASS),SPACE=(1024,(50,20,1» 
SYSOUT=A 
SYSQUT=A 

I//GO EXEC PGM=*.LKED.SYSLMOD,COND=(4,LT,LKED) 
I//SYSABEND DD SYSOUT=A 
I//BSLOUT DD SYSOUT=A 
I//BSLPUNCH DD UNIT=SYSCP 

X 

x 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

~----------------------------------------------------------------------i 
11Used by the operating system to locate the private library that I 
I contains the BSL library. If the library is resident in the system I 
1 link library (SYS1.LINKLIB),' the SYSLIB statement should be I 
I omitted. I L _______________________________________________________________________ J 

• Figure 9. cataloged Procedure BSLALG 

Compilation Without Assembly 

The compile-only operation allows you to compile a batch (one or more) 
of BSL external procedures without the production of an output data set 
of assembler text. You should specify the NOASSEM option for compile­
only operations. If you specify the PUNCH option, the compiler produces 
a punched deck containing the generated assembler text,. This punched 
output may subsequently be used as input to an assembler. 
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The BSLX cataloged procedure executes the BSL compiler as a single OS 
job step. This job step performs the compile-only operation. Figure 10 
describes the input stream that you must provide for the BSLX cataloged 
procedure. 

r--------------------------------------------------------------------.--, 
1//AA JOB JOHNDOE,MSGLEVEL=l I 
2//JOBLIB DD DSNAME=COMP,UNIT=2311,DISP=(OLD,PASS), X 
// VOLUME=SER=111111 

3//STEPA EXEC BSLX 
4//STEP1.SYSIN DD * 
5 compiler Control statements 

First BSL External Procedure 

6$$$ 
5 compiler Control Statements 

Next BSL External Procedure 

6$$$ 
5 compiler Control Statements 

Last BSL External Procedure 

6/* 

~----------------------------------------------------------------------i 
1The JOB statement is required. The jobname and the parameters in the 

operand field are optional. 

2Used by the operating system to locate the private library that con­
tains the BSL compiler. If the compiler is resident in the system 
link library (SYS1.LINKLIB), the JOBLIB statement should be omitted 0 

3Identifies the BSLX cataloged procedure. If you want to add the 
SORMGIN, SIZE, or CONCHAR options, specify PARM.STEP1='options' in 
the operand field of this stat·ement. 

4Describes the data set containing the compiler input. 

5Should include the NOASSEM option. 

16The $$$ delimiter is used only between BSL external procedures. The 
I last (or only) BSL external procedure is followed by the /* 
I delimiter. L ______________________________________________________________________ J 

• Figure 10. Sample Use of BSLX 

Compilation and Assembly 

If you are going to assemble the compiler's output with an OS assembler, 
you can accomplish both compilation and subsequent assembly by executing 
two OS job steps. This method permits compilation and assembly of one 
external procedure. Batched compilation with subsequent assembly is not 
possible because the assembler cannot handle the mUltiple END statements 
generated by the compiler. 

The BSLASM cataloged procedure executes the job steps required for 
compilation and subsequent assembly (Assembler F). Figure 11 describes 
the input stream that you must provide for the BSLASM cataloged 
procedure. 
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r-------~--------·------------------------------------------------------, 
~//BB JOB JOHNDOE,MSGLEVEL=l 
2//JOBLIB DD DSNAME=COMP,UNIT=2311,DISP=(OLD,PASS) , X 
// VOLUME=SER=111111 

3//STEPA EXEC BSLASM 
4//STEP1.SYSIN DD * 

Compiler Control statements 

BSL External Procedure 

5/* 
6//STEP2.SYSLIB DD DSNAME=SYS1.MACLIB,DISP=(OLD,KEEP) 
7// DD DSNAME=MYLIB,DISP=(OLD,KEEP) 
~----------------.------------------------------------------------------~ 
1The JOB statement is required. The jobname and the parameters in the 

operand field are optional. 

2Used by the ope:t:'ating system to locate the private library that con­
tains the BSL compiler. If the compiler is resident in the system 
link library (SYS1.LINKLIB), the JOBLIB statement should be omitted. 

3Identifies the BSLASM cataloged procedure. If you want to add the 
SORMGIN, SIZE, or CONCHAR options, specify PARM.STEP1='options' in 
the operand field of this statement. 

4Describes the data set containing the compiler input. 

5Separates the compiler input data set. 

6Required only if OS macro instructions are used in the BSL program, 
or generated fo:r the REENTRANT attribute. This statement describes 
the data set containing the os macro definitions. 

17Required only if user-defined macro instructions are used in the BSL 
I program. This :statement describes the data set containing your macro I 
I definitions. I L ______________________________________________________________________ J 

• Figure 11. Sample Use of BSLASM 

Compilation, Assembly. and Execution 

Since BSL is a language for the writing of systems programs, the compil­
er makes no assumptions about the environment in which the resulting 
object program will be executed. The environment you select for program 
execution depends on the type of program that you write. You can run 
the program in a :stand-alone mode or under some operating system. You 
can use any execution-time facilities that are available in the environ­
ment, such as control program services or special machine instructions. 

Note: If you specify the REENTRANT procedure option, and DATAREG is not 
zero, the compiler generates the OS GETMAIN macro instruction. If you 
want reentrant code, but do not intend' to execute the program under OS, 
You must specify DATAREG(O) and provide the storage and addressability 
for the AUTOMATIC data. 

If you are going to execute the program under OS, compilation, 
assembly, linkage edit, and execution may each be separate steps of a 
single job. 

The BSLALG cataloged procedure executes the job steps required to 
compile, assemble, linkage edit, and execute a single BSL external pro-
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cedure. Additional object modules can be included in the linkage edit 
step. Figure 12 describes the input stream that you must provide for 
the BSLALG cataloged procedure. 

r----------------------------------------------------------------------, 
1//CC JOB JOHNDOE,MSGLEVEL=l 
2//JOBLIB DD OSNAME=COMP,UNIT=2311,DISP=(OLD,PASS), X 
// VOLUME=SER=111111 

3//STEPA EXEC BSLALG 
4//STEP1.SYSIN DD * 

Compiler Control Statements 

BSL External Procedure 

5/* 
6//STEP2.SYSLIB DD 
7// DD 
8//LKED.SYSIN OD 

Object Decks 

9/* 

OSNAME=SYS1.MACLIB,DISP=(OLD,KEEP) 
DSNAME=MYLIB,DISP=(OLD,KEEP) 
* 

~o//GO.ddname DO (parameters) 
~----------------------------------------------------------------------i 
11The JOB statement is required. The job name and the parameters in the 
I operand field are optional. 
I 
12Used by the operating system to locate the private library that con-
I tains the BSL compiler. If the compiler is resident in the system 
I link library (SYS1.LINKLIB), the JOBLIB statement should be omitted. 
I 
13Identifies the BSLALG cataloged procedure. If you want to add the 
I SORMGIN, SIZE, or CONCHAR options, specify PARM.STEP1='options· in 
I the operand field of this statement~ 
I 
4Describes the data set containing the compiler input. 

5Separates the compiler input data set. 

6Required only if OS macro instructibns are used in the BSL program, 
or generated for the REENTRANT attribute. This statement describes 
the data set containing the OS macro definitions. 

7Required only if user-defined macro instructions are used in the BSL 
program. This statement describes the data set containing your macro 
definitions. 

8Required only if additional object modules are to be included in the 
linkage editing step. This statement describes the data set contain-I 
ing the object modules. I 

I 
9Indicates the end of the object module data set. I 

I 
I 

110Required only to define additional data sets that may be needed for I 
I the execution of the BSL program. I L ______________________________________________________________________ J 

• Figure 12. Sample Use of BSLALG 
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The cataloged procedures can also be used to compile, assemble, link­
age edit, and eXE~cute several BSL external procedures in a single job. 
To accomplish thi.s, you use and repeat the BSLASM cataloged procedure to 
compile and assemble each BSL external procedure except the last. 

For the final BSL external procedure to be compiled and assembled, 
you use the BSLALG cataloged procedure in the normal manner. This 
sequence of steps causes all the assembler output to be placed in the 
&LOADSET data set:, from where it is linkage edited and executed as a 
single load module. 

Dynamic Invocation of the Compiler 

In addition to bE~ing executed as a job step, the BSL compiler can be 
invoked during the execution of a problem program. Your program can 
pass control to the compiler through the use of the CALL, LINK, ATTACH, 
or XCTL macro instructions~ or you can set up your own calling sequence 
using branching instructions. The compiler receives and returns control 
according to standard linkage conventions. 

When the compi.ler receives control, it assumes that register 1 con­
tains the address of a parameter list which is made up of contiguous 
fullword addresses on fullword boundaries. These address parameters are 
positional: 

1. The first address parameter points to a list of compiler options. 
This address must always be provided. If there are no options to 
be specified, this address must point to a halfword of binary 
zeros. 

2. The second address parameter points to a list of alternate ddnames. 
If this address is omitted, the high-order bit of the first address 
must be set to 1. 

An example of dynamic invocation is provided in Appendix D. 

Form of Invocation 

If you use the CJ.!.lLL,LINK, or ATTACH macro instructions to invoke the 
compiler, the macro expansion builds the parameter list and loads the 
pointer into register 1. If you use XCTL or your own calling sequence, 
your program must build the parameter list and load the pointer into 
register 1. The various methods of invoking the compiler are shown 
below: 

r---------T-------------------------------------------------------------, I Operation I Operands I 
~---------+------------------------------------------------------------~ 
I LINK I EP=BSL,PARAM=(optionlist[,ddnamelistl),VL=l I 
I ATTACH I I 
~---------f------------------------------------------------------------~ 
I CALL I BSL, C:optionlist [ , ddnamelistl ) , VL I 
~--------+------------------------------------------------------------~ 
I XCTL I EP=BSL I 
~---------f------------------------------------------------------------~ 
ILA I 1,pal~list I 
IL 1 15,bsladdr I 
IBALR I 14,15 I L _________ L _____________________________________________________________ J 

Section 4: BSL Under the Operating system (OS) 49 



IBM Confidential 

optionlist 
specifies the address of a variable length list containing the 
options usually specified in the PARM field of the EXEC statement. 
If there are no options to be specified, this address must point to 
a halfword of binary zeros. 

ddnamelist 
specifies the address of a variable length list containing alter­
nate ddnames for the data sets used by the conlpiler. If alternate 
ddnames are not required, this operand may be omitted. 

parlist 
specifies the address of a parameter list which is built by your 
program. If your parameter list contains only one address (option­
list), its high-order bit must be set to 1. If the high-order bit 
of the first address is not set to 1, the parameter list must con­
tain a second address (ddnmne list). 

bsladdr 
specifies the entry point of the load module containing the BSL 
compiler. You should use a V-type address constant for BSL, or 
issue a LOAD macro instruction for BSL and use the address that is 
returned in register o. 

Option List 

The first address parameter in the parameter list points to a variable 
length list of compiler options. This option list must be provided in 
the form: 

r-------T-------------------------------------------------------------.-, 
Icounterloptionl,option2,option3 I L _______ ~ _____________________________________________________________ ._J 

where counter is a halfword on a halfword boundary. This halfword coun­
ter contains the binary value of the number of characters in the string 
of options. The maximum value is 35. If the counter is set to binary 
zeros, no options are specified. 

The string of options contains the same compiler options that may be 
specified in the PARM field of the EXEC statement. These three options 
(SIZE, SORMGIN, and CONCHAR) can be specified in any order, and any or 
all may be omitted. 

List of Alternate DD Names 

The second address in the parameter list points to a variable length 
list containing alternate ddnames for the data sets used by the BSL com­
piler. This ddname list must be provided in the form: 

r-------T--------------------------------------------------------------, 
Icounterlstring of ddnames I L _______ ~ ______________________________________________________________ J 

where counter is a halfword on a halfword boundary. The halfword coun­
ter contains the binary value of the number of characters in the string 
of ddnames. The maximum value is 88. If the counter value is less than 
or equal to 32, no alternate ddnarnes are specified. 

The ddnames in the list must be specified in the same positions as 
the standard order of I/O ddnames. Each ddname must be an 8-byte ele­
ment of the string. If the last ddname is less than eight characters, 
the low-order bytes will be padded with blanks. If a ddname is omitted 
~ithin the list, the 8-byte entry must contain binary zeros. If neces-
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sary, ddnames can be omitted from the end of the list by adjusting the 
counter value. 

Table 5 shows the standard list of ddnames, the seven ddnames used by 
the BSL compiler, the positions for specifying the seven alternate 
ddnames, and the :required counter values. Whenever you do not specify 
an alternate ddname, the compiler ddname is used. The compiler ddnames 
are restored after every invocation • 

• Table 5. Alterna.te 00 Names 
r------T------------------T-----------------T------------------T--------, 
IDec. I I I I Counter I 
IDispl.lstandard DO Names I Compiler 00 NameslAlternate 00 Names I Cbinary> I 
~------+------------------+-----------------+------------------+--------~ 
I +0 I SYSLIN~~ I not used I I I 

~------t------------------+-----------------+------------------+--------~ 
I +8 I member I not used I I I 
~------+------------------+-----------------+------------------+--------~ 
I +16 I SYSLMOO~ I not used I I I 

~------t-----------------+-----------------+------------------+--------~ 
I +24 I SYSLIB~~ I not used I I I 

~-----+-----------------+-----------------+------------------+--------~ 
I +32 I SYSINl)~~ I SYSIN~~~ I ddname1 I 40 I 

~------t---------·--------+-----------------+------------------+--------~ 
I +40 I SYSPRINT I SYSOUT~~ I ddname2 I 48 I 

~------+-----------------+-----------------+------------------+--------~ 
I +48 I SYSPUNCH I SYSPUNCH I ddname3 I 56 I 

~------+------------------+-----------------+------------------+--------~ 
I + 56 I SYSUTl ~~ I SYSUT1 ~~ I ddname4 I 64 I 
~-----+------------------+-----------------+------------------+--------~ 
I +64 I SYSUT2~~ I SYSU'r2~~ I ddname5 I 72 I 
~------+-----------------+-----------------+------------------+--------~ 
I +72 I SYSUT3~~ I SYSUT3~~ I ddname6 I 80 I 

~------+-----------------+-----------------+------------------+--------1 
I +80 I SYSTERM~ I SYSTERM~ I ddname7 I 88 I L ______ ~ _________ • ________ ~ _________________ ~ __________________ ~ ________ J 

Using Control Program Services and Special Machine 
Instructions ' . 
The GENERATE stab~ment allows you to use any control program service or 
special machine instruction in your BSL program. In the case of control 
program services or other pre-defined macro instructions, you are 
responsible for ensuring that the required macro expansions are avail­
able at assembly time. 

The BSL compil4~r never inspects the contents of a GENERATE statement. 
If you use the GENERATE statement, you must ensure that the contents are 
legal and properly related to the compiler-generated assembler text. 

Other considera.tions for using the GENERATE statement are explained 
under nBSL Progr~nming Techniques n in Section 7 of this manual. 
Detailed examples are listed in Appendix A. The form of the GENERATE 
statement is described in the BSL Language Specification manual. 

Using the BSL Library Routines 

When executing a BSL program under OS, you may use the service routines 
provided in the BSL library. These routines perform certain basic func­
tions that are uS4=ful for testing your programs. To call a library rou­
tine, you specify the entry name in a BSL CALL statement, and identify 
the BSLLIB data set in the linkage-editing operation: 
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• The BSLALG cataloged procedure provides for use of the BSL library. 
In the linkage-editing job step, the SYSLIB DD statement describes 
the BSLLIB data set.. No additional DD statements are required. 

• If you do not use the cataloged procedure, your linkage-editing job 
step must include a SYSLIB DD statement that describes the BSLLIB 
data set, and you may not specify the linkage-editor option NCAL. 

Complete descriptions and examples of the available routines can be 
found in the BSL Library publication. For your reference, a summary of 
the functions is listed in Table 6. (The BSL library also contains the 
TRACE routines which are described in section 2 .• ) 

The facilities provided by the library routines should not be 
regarded as part of the BSL language. The output of the BSL compiler is 
independent of any operating environment, but the library routines func­
tion only under os. (Except for ERRINT, similar library routines with 
identical entry names are provided in the compiler distribution package 
for DOS.) 

Table 6. Functions of the BSL Library Routines (OS) 
r---------T--------T---------------------------------------------------, 
I Routine I Entry I I 
I Names I Points I Functions I 
~---------+--------+---------------------------------------------------~ 
I EDIT IGET IPerforms reading, writing, and conversion of data I 
I I GETS lin a manner similar to PL/I EDIT DIRECTED I/O. I 
I IPUT I I 
I I PUTS I I 
I ITABSET I I 
~---------+--------+---------------------------------------------------i 
IERRINT IERRINT IGives the user a facility like PL/I ON-UNITS for I 
I I ERRCL I handling program interruptions. I 
~---------+--------+---------------------------------------------------i 
IPDUMP IPDUMP IPerforms snapshot dumps of specific data areas. I 
I I IThe dumps are provided in hexadecimal, character, I 
I I lor hit string formats. I 
~---------+--------+-----------------.----------------------------------~ 
ISUBSTR ISUBSTR IPerforms character substring assignment while I 
I I Ichecking substring ranges. I 
~---------+--------+---------------------------------------------------~ 
IBSL I/O IREAD IEmploys the queued sequential access method (QSAM) I 
I I PRINT Ito provide basic input/output services at object I 
I I PUNCH I time. These routines can read a logical record, I 
I I CLOSE Iwrite a logical record, punch a logical record, and I 
I I Iclose the system output data set. I 
~---------+--------+---------------------------------------------------i 
IInterruptlIKETRCIIIProvides statement number and save area trace when I 
I Handler I IKETRCID I a program check occurs. I L _________ ~ ________ ~~ _________________________________________________ J 

lncluding Text From a Library 

When you compile under OS, you can use the compiler's INCLUDE features: 
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These features allow you to keep certain standard declarations or 
sections of source code in external libraries. As needed, these items 
can be obtained from the libraries during compilation, and included in 
your programs. 

storing Text in External Libraries 

The section of code that is to be kept for inclusion in source programs 
must be a member of a partitioned data set. The data set requirements 
are: 

• The partitioned data set must contain fixed format records; the DCB 
para.meter RECFM must not specify U (undefined) or V (variable). 

• The partition4ed data set must contain 80-byte logical records; the 
DCB parameter LRECL must specify 80. 

• The partitioned data set may contain blocked records up to a block 
size of 3520 bytes.. The compiler obtains storage for two input 
blocks, and this storage must be taken into account when determining 
the total storage size required for BSL compilation (see SIZE 
option). 

If you attempt to include text from a data set that does not conform to 
the above requirements, the compiler issues an error message and compi­
lation is terminated. 

You can use th4e IEBUPDTE utility program to create or add - to your 
library of text. The following example shows how to do it. In the 
example, the SYSU'r2 DD statement describes the partitioned data set that 
will contain the -text, and the sections of text to be added as members 
are named MEMBRl ,and MEMBR2. The example is: 

r-----------------------------------------------------------------------, 
1//JOBl JOB I 
1//STEPl EXEC PGM=IEBUPDTE,PARM=NEW 1 
I//SYSPRINT DD SYSOUT=A I 
1//SYSUT2 DD DSNAME=TEXTLIB,UNIT=2311,DISP=(NEW,KEEP), X 
// VOLUME=SER=111111,SPACE=(80,(25,25,1» 
//SYSIN DD * 
./ ADD NAME=MEMBR1,LEVEL=00,SOURCE=0,LIST=ALL 

Card Deck (containing section of text to be kept in the library) 

./ ADD NAME=MEMBR2,LEVEL=00,SOURCE=0,LIST=ALL 
Card Deck (containing section of text to be kept in the library) 

./ ENDUP 
1/* L ______________________________________________________________________ _ 

Specifying INCLUD:E option or Macro Statement 

The INCLUDE option or macro statement may appear at any point (and any 
number of times) in the compiler input. When INCLUDE is employed, the 
contents of the named member of the partitioned data set is used as 
input to the compiler. This included text may not contain an INCLUDE. 
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You specify INCLUDE in the following format: 

r----------------------------------------------------------------------, 
I $INCLUDE ddname(member name) I 
I I 
I or I 
I I 
I %INCLUDE ddname(member name); I L ______________________________________________________________________ J 

where: 

{
$INCLUDE} 
%INCLUDE 

specifies the type of INCLUDE. The dollar sign ($) identifies the 
INCLUDE option, and must appear in the first column (leftmost 
source margin). The dollar sign is the default control character 
-- a different character can be specified by means of the CONCHAR 
compiler option. The word INCLUDE must immediately follow (no 
space) the dollar sign, and cannot be combined with other options 
in the same compiler control statement. 

The percent sign (%) identifies the INCLUDE macro statement, as 
described in the BSL Language Specification manual. 

ddname 
identifies the DD statement that describes the partitioned data set 
from which the text is to be obtained. The appropriate DD state­
ment must be included in the job control statements for the 
compilation. 

(member name) 
identifies the member of the partitioned data set. The contents of 
this member are included in the compiler input at the point where 
INCLUDE is specified. If the named member does not exist in the 
defined data set, compilation is terminated. 

The following example shows the use of the INCLUDE option. In the 
example, text is obtained from the MEMBRl and MEMBR2 members of the par­
titioned data set named TEXTLIB. The TEXTLIB data set is described by 
the LIBl DD statement. The LIBl DD statement, as well as the member 
names, are identified in the INCLUDE option. The example is: 

r-----------------------------------------------------------------------, 
1//JOB2 JOB I 
I//JOBLIB DD DSNAME=COMP,UNIT=2311,DISP=(OLD,PASS), XI 
1// VOLUME=SER=llllll I 
I//STEPA EXEC BSLASM I 
1//STEP1.LIBl DD DSNAME=TEXTLIB,UNIT=2311,DISP=OLD, X 
1// VOLUME=SER=111111 
//STEP1.SYSIN DD * 
$ASSEM,TIME 

Rl: PROC; 
DeL M PTR(31), (Q,X) ENTRY INTERNAL; 
CALL X; 
CALL Q; 

$INCLUDE LIB1(MEMBR1) 
Q: FROC; 

$INCLUDE LIB1(MEMBR2) 
J=J+l; 

END; 
END; 

1/* L ______________________________________________________________________ J 
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Using the TESTRAN Facilities 

If you test your BSL program under OS, you can take advantage of the 
debugging facility called TESTRAN. TESTRAN is a feature of OS; it is 
not part of the BSL compiler. 

TESTRAN assists in debugging BSL programs in the same manner as with 
assembler language programs. The scope of this manual does not include 
a detailed description of TESTRAN processing (see the TESTRAN publica­
tion, Form C28-6648>; however, items of special significance to BSL pro­
grammers are explained in the following paragraphs. In addition, 
examples illustrating the use of TESTRAN with BSL are provided in Appen­
dix c. 

BSL Requirements for the TESTRAN Control section 

You should place all TESTRAN macro instructions to be used in a separate 
control section. This TESTRAN control section should execute the TEST 
OPEN macro instruction, and call the BSL program. The entry name of the 
BSL external proc'edure that is to be the primary entry point of your 
program must be identified by an EXTRN instruction in the TESTRAN con­
trol section. 

For the DUMP DATA statement of TESTRAN, you may refer to the BSL data 
in two ways: 

1. If the data is STATIC in BSL, refer to it by name. 

2. If the data is AUTOMATIC in BSL, you should use a DSECT instruction 
in the TEST&~N control section, and point the appropriate register 
at the item in the BSL program. 

Job Control Statements for TESTRAN 

When you run your BSL program with TESTRAN, certain items must be added 
to the job control statements. You must: 

• Specify the entry name of the TESTRAN control section. This name 
must be specified by the linkage editor ENTRY statement in the link­
age editing step. 

• specify the linkage editor TEST option in the linkage editing step. 

• Define a SYSTEST data set for the execution step. 

• Execute an additional step after execution to perform the TESTRAN 
EDIT. 

If you specify the TEST parameter for the assembly job step, names in 
BSL programs can be referred to without special attributes. The TEST 
parameter causes -the assembler to produce symbol tables in the object 
module. The following example shows how to specify the TEST parameter 
when you use the BSLALG cataloged procedure: 

r--------------------------------------------------~-------------------, 
I//STEPA EXEC BSLALG,PARM.STEP2='TEST' I L ___________________________________________________________________ J 
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Using the CLEAR Facilities 

If you develop or maintain your BSL program under OS, you can use the 
control facility called CLEAR. CLEAR is a separate facility; it is not 
part of the BSL compiler. To use CLEAR with BSL, your system must have 
CLEAR Version 4.0 or a later version. 

CLEAR allows you to use the verbs ALTER, EDIT, INTEG, MODIFY, and 
SCREATE, by specifying the keyword parameter CMPLR=BSL. If your CLEAR 
system has been modified with PTF (referencing APAR) number CL4017, you 
can also specify a number of optional keyword parameters which invoke 
the appropriate compiler options described in section 2 of this manual. 
The optional keyword parameters are: 

BCOL=beginning card column 
specifies the card column in which the BSL source statements begin. 
The compiler uses this value as the leftmost source margin. You 
must specify a three-digit number, using leading zeros as neces­
sary. The default is BCOL=003. (Using CLEAR Version 5.1 the 
default is BCOL=002.) 

ECOL=ending card column 
specifies the card column in which the BSL source statements end. 
The compiler uses this value as the rightmost source margin. You 
must specify a three-digit number, using leading zeros as neces­
sary. The default is ECOL=072. 

CONCHAR=control character 
specifies a single character that will be used as the identifier of 
the compiler control statements in the compiler input.. The default 
is CONCHAR=$. (Using CLEAR Version 5.1 the default is CONCHAR=@u) 

SIZE=dictionary size in multiples of 1000 bytes 
specifies the size of main storage (in multiples of 1000 bytes) 
that the BSL compiler may use for dictionary space. The default is 
SIZE=48. (Using CLEAR Version 5n1 the default is SIZE=30.) 

BSLRGN=region size in multiples of K 
specifies a region size for the BSL compiler job step. You specify 
a number up to four digits, followed by the character K (K=1024 
bytes). The default is BSLRGN=175K. (Using CLEAR Version 5.1 the 
default is BSLRGN=160K.) 

INCLUDE=data set name 
causes the generation of a DD statement named SYSLIB which defines 
a DSNAME equal to the name shown in this keyword. The named data 
set must be cataloged. This parameter allows you to use the BSL 
INCLUDE option in your source program, provided the INCLUDE state­
ment specifies SYSLIB in the ddname field. 

PVTMACS=data set name 
PVTMAC2=data set name 
PVTMAC3=data set name 

provides access to private macro libraries during the assembler job 
step of the BSL job. The requirements for using these keyword 
parameters are exactly the same as described in the CLEAR~Program­
mer's Guide publication (Form Z28-6636) under the ALTER, EDIT, 
INTEG, MODIFY, and SCREATE verbs. 

If your system has not been modified with PTF number CL4017, you can­
not use the optional keyword parameters described above. The default 
values are assigned for the BCOL, ECOL, CONCHAR, SIZE, and BSLRGN key­
words; and the options for private libraries (INCLUDE, PVTMACS, PVTMAC2, 
and PVTMAC3) are not available. 
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Section S:Compiler Conventions and Restrictions 

This section desclribes: 

• The conventions that the BSL compiler follows for the generation of 
its assembler text output. These conventions concern the general 
form of the output program~ the types of compiler-generated state­
ment labels, the use of registers, and the linkage to called and 
calling programs. You will need this information to communicate 
with or modify BSL-produced programs, or to include assembler text 
in your BSL source program. 

• The restrictions that affect the type of pz:ogram you can successful­
ly compile. Some of the restrictions are necessitated by the 
compiler's table sizes; others are due to BSL language 
implementation. 

General Form 0'£ Compilation 
Compilation of a BSL external procedure produces one assembler language 
control section (CSECT). separate control sections are not generated 
for BSL internal procedures,. The control section produced by the com­
piler contains: 

• All the executable instructions generated by the compilation. 

• Compiler-generated constants and temporaries. 

• Data declared as STATIC LOCAL in the BSL source program. 

• An assembler language ENTRY statement for data declared as LOCAL 
EXTERNAL in the BSL program. 

• An assembler language EXTRN statement and an A-type address constant 
for items (except branch points) declared as NONLOCAL EXTERNAL in 
the BSL program. 

• An assembler language V-type address constant for all branch points 
eXternal to the BSL program. 

• All text specified in BSL GENERATE statements. 

If you specify the REENTRANT option, the compiler also generates a 
dummy control sedtion (DSECT) to describe the AUTOMATIC storage that is 
required. 

Compiler-Generated Labels 

The labels (statement identifiers) that you use in the BSL source pro­
gram are reproduced in the compiler-generated assembler text. However, 
the compiler must generate additional labels to identify areas, values, 
and statements cr~aated by expansion of the BSL program into assembler 
text. To help you identify various items in the assembler text, the 
conventions for compiler-generated labels are listed in Table 7. 
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As shown in Table 7, almost all of the compiler-generated labels 
begin with either the character ~ or the character i. The label types 
that may be needed more than once in a control section are followed by 
an integer that is incremented sequentially. For example, if four 
separate character constants are required, they may be labeled ~Cl, aC2, 
GlC3, and GlC4 • 

• Table 7. Labels Generated by the Compiler (Part 1 of 2) 
r-------------r--------------------------------------------------------, 
) Label I Function I 
r-------------+--------------------------------------------------------i 
I GlADOl IIdentifies the address of GlDATAl in a non-reentrent pro-I 
I Igram when the DATAREG option is specified. I 
r-------------+--------------------------------------------------------i 
I GlDATAl IIdentifies the compiler constant area. I 
~-------------+--------------------------------------------------------~ 
I~DATA IIdentifies the start of the static data area, and the I 
I lend of the generated code. I 
~-.------------+--------------------.----------------------------------~ 
I GlDATD IIdentifies the DSECT that describes the dynamic storage I 
I larea. I 
~-------------+--------------------------------------------------------~ 
I GlDATEND IIdentifies the end of the DSECT that describes the I 
I Idynamic storage, or the end of the data area in a non I 
I I reentrant program. I 
~-------------+--------------------------------------------------------i 
I GlSIZOOl IIdentifies a value that represents the size of the I 
I Idynamic storage area. I 
~-------------+--------------------------------------------------------i 
I&SPN ISubpool number of dynamic storage for reentrant I 
I I procedure. I 
~-------------+--------------------------------------------------------i 
I GlTEMPS I Identifies an area tha·t contains space for temporaries. I 
~-------------+-------------------------------------------------------~ 
IGlCTEMPintegerlIdentifies a string temporary. I 
r-------------+--------------------------------------------------------i 
I@TEMPinteger IIdentifies an arithmetic temporary which has high-order I 
I Izeros. I 
r-------------+----------------------.----------------------------------i 
I GlSAVinteger IIdentifies a procedure save area. I 
~-------------+--------------------------------------------------------~ 
I GlIFinteger IIdentifies a value that represents the length of a tem- I 
I I porary area to be cleared for string expressions (vari·- I 
I lable length substrings). I 
~-------------+-----------------------------------------------------·--i 
I@L IIdentifies a value that represents the length of a tem- I 
I Iporary area needed in reentrant procedures. I 
r-------------+--------------------------------------------------------~ 
I&T IUsed to initialize interleaved arrays. I 
~-------------+--------------------------------------------------------~ 
I (j}PLintege.r I Identifies an argument list for reentrant procedures. I 

. ~-------------+--------------------------------------------------------i 
I@ELinteger IIdentifies the epilogue of a procedure. I 
~-------------+-------------------------------------------------------~ 
I (j}Ainteger IIdentifies an A-type address constant. I 
~-------------+--------------------------------------------------------i 
I@Vinteger IIdentifies a V-type address constant. I 
~-------------+-------------------------------------------------------i 
I (j}Binteger IIdentifies a bit constant. I 
~------------+--------------------------------------------------------i 
I Glcinteger IIdentifies a character constant. I L _____________ ~ _______________________________________________________ J 

(Part 1 of 2) 
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Table 7. Label8 Generated by the Compiler (Part 2 of 2) 
r------------~--------------------------------------------------------, 
I Label I Fl.IDction I 
t-------------+--------------------------------------------------------i 
IQ)Dinteger IIdentifies an arithmetic constant. I 
~-------------+---------------------------------------------------------i 
IQ)Tinteger IIdentifies a temporary location used for evaluating an I 
I larithmetic expression. I 
~-------------+---------------------------------------------------------i 
I OlXinteger IIdentifies a hexadecimal constant. I 
~------------+--------------------------------------------------------i 
IQ)DOinteger IIdentifies statements in the generation of a DO loop. I 
~-------------+---------------------------------------------------------i 
IQ)CLinteger IUsed in non-reentrant procedures to identify and branch I 
I I around argument lists. I 
~-------------+--------------------------~-----------------------------i 
I Ol integer I Used for IF branches and to branch around ELSE I 
I I statements. I 
~-------------+---------------------------------------------------------i 
I Q)CLC I I 
IQ)MVC IIdentifies instructions which must be executed I 
100NC Iby means of an EX instruction. I 
IQ)OC I I 
100XC I I 
~------------+-.-------------------------------------------------------i 
IQ)O,Q)l, ••• Q)F ISymbolic names for the general registers. I 
~-------------+-.-------------------------------------------------------i 
I . Q) 001 I Label of an ANOP following a LCLA assembler instruction. I 
~-------------+-.-------------------------------------------------------i 
I Ainteger INa.me generated for items declared without a name (*). I 
~-------------+-.-------------------------------------------------------i 
I G)PSTART I Label for first instruction following the BALR that I 
I I establishes the primary base register. I L _____________ ~_. _______________________________________________________ J 

Section 5: Compiler conventions and Restrictions 59 



IBM Confidential 

Register Conventions and Options 

Although your BSL source program need not be concerned with the use of 
registers, the BSL compiler must use registers in the generated assem­
bler text. If you do not specify the BSL procedure options CODEREG, 
DATAREG, or REENTRANT, the compiler follows the basic register conven­
tions listed in Table 8 • 

• Table 8. Register Use Table 
r------------T---------------------------------------------------------, 
I Register I I 
I Number I Function I 
~------------+---------------------------------------------------------i 
I 0 IAlternate area for holding partial results of expression I 
I I evaluations. I 
~------------+---------------------------------------------------------i 
I 1 Iused as pointer to parameter and argument lists. I 
~------------+---------------------------------------------------------~ I 11 IUsed as base register for addressing data and code. I 
~------------+---------------------------------------------------------i I 12 IUsed as base register for addressing the dynamic storage I 
I larea in reentrant procedures. I 
~------------+---------------------------------------------------------i 
I 13 IUsed as pointer to the current procedure's save area. I 
~------------+---------------------------------------------------------~ 
I 14 IUsed as linkage for calls. I 
~------------+---------------------------------------------------------i 
I 15 IUsed as branch register for external calls. I 
~------------+---------------------------------------------------------~ 
12 through 9, I Used to hold pointer values, index calculations" and I 
land 12 Ito evaluate arithmetic expressions. I 
~------------+---------------------------------------------------------~ 
110 and 14 IUsed for subscript and substring computations. I 
~------------+---------------------------------------------------------i 
114 and 15 IUsed to hold the results of expression evaluations. I L ___________ .L ________________________ . _________________________________ J 

The following procedure options affect the register assignment for 
the compilation: 

CODEREG (register numbers) 
allows you to designate the base registers used for addressing the 
generated code. The registers,you specify replace register 11 as 
the base register, and are unavailable for any other purposes in 
the entire compilation. Registers 1, 10, 13, 14, and 15 cannot be 
specified in this option. 

If you specify zero as the register in this option, the compiler 
does not generate any addressability. In this case, the compiler 
assumes that you provided your own addressing by means of a 
GENERATE statement, or that your program resides in the lower 4K of 
main storage. 

DATAREG (register numbers> 
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allows you to designate the base registers used for addressing the 
data. The registers you specify are unavailable for any other pur­
poses in the entire compilation. Registers 1, 10, 13, 14, and 15 
cannot be specified in this option. 

If you specify zero as the register in this option, then the same 
base register is used for the data and the executable code. and the 
compiler generates no storage or apdressability for the AUTOMATIC 
data. 
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REENTRANT 
requires the existence of separate base registers for addressing 
data and code. You can designate specific registers by using the 
DATAREG and CODEREG options described above, or you can let the 
compiler assign the base registers by the following conventions: 

Register 12 --- Base register for addressing the dynamic storage 
area. 

Register 11 --- Base register for addressing the generated code and 
STATIC data. 

Linkage Conventions and Options 

The BSL compiler generates code to handle the linkage between called and 
calling programs. The code generated for BSL external procedures fol­
lows the established OS type 1 linkage conventions: that is, specific 
registers are assigned to handle the various linkage functions, and a 
save area in storage is used to preserve the contents of all registers. 
You can use certain BSL procedure options to override the established 
linkage conventions. 

Use of Linkage Registers 

The OS type 1 conventions for the use of linkage registers are sum­
marized below: 

• Register 15 contains the address of the entry point to the called 
program. The called program can use register 15 as its initial base 
register for addressability. Register 15 can contain a return code 
when control is returned to the calling program. 

• Register 14 contains the address of the next sequential instruction 
in the calling- program. The called program can use register 14 to 
return to the calling program. 

• Register 13 contains the address of the calling program's save area. 

• If parameters are passed to the called program, register 1 contains 
the address of a list of fullword quantities that are the addresses 
of the parame·ters. 

Use of Save Areas 

The OS type 1 conventions for the use of save areas are summarized 
below: 

• Every calling program provides a 72-byte save area for the preserva­
tion of its registers, and places the address of this save area in 
register 13.. (If your program does not call any other programs, you 
need not provide a save area.) 

• The called program saves the contents of registers 14 through 12 in 
the calling program's save area, in accordance with the format shown 
in Table 9. 

• If the called program has no save area of its own, then the address 
of the calling program's save area is kept in register 13. 
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• If the called program has its own save area, then it places the 
address of the calling program's save area (from register 13) into 
the chain-back field of its own save area; and places the address of 
its own save area into register 13. Optionally, the called program 
also may place the address of its own save area into the chain­
forward field of the calling program's save area • 

• Before returning to the calling program, the called program restores 
the contents of all registers. First the called program restores 
register 13 from its own save area (if necessary), and then uses 
this pointer to restore registers 14 through 12 from the calling 
program's save area. 

Table 9. Format of Save Area 
r----T-----------------------------------------------------------------, 
I Word I Contents I 
~----+------------------------------------------------------------------~ 
I 1 INot used I 
~---+-----------------------------------------------------------------i 
I 2 IChain back (address of calling program's save area) I 
~----+-----------------------------------------------------------------~ 
I 3 IChain forward (address of called program 1 s save area) I 
~---+-----------------------------------------------------------------i 
I 4 IRegister 14 (return address) I 
~----+-----------------------------------------------------------------~ 
I 5 IRegister 15 (entry point address and return code) I 
~----+-----------------------------------------------------------------i 
I 6 IRegister 0 I 
~----+-----------------------------------------------------------------~ 
I 7 IRegister 1 I 
~---+-----------------------------------------------------------------i 
I 8 IRegister 2 I 
~----+-----------------------------------------------------------------~ 
I 9 IRegister 3 I 
~---+-----------------------------------------------------------------i 
110 IRegister 4 I 
~----+-----------------------------------------------------------------i 
111 IRegister 5 I 
~---+-----------------------------------------------------------------i 
112 IRegister 6 I 
~----+-----------------------------------------------------------------~ 
113 IRegister 7 I 
~----+-----------------------------------------------------------------~ 
114 IRegister 8 I 
~----+-----------------------------------------------------------------i 
115 IRegister 9 I 
~----+----------------------------------------------------------------·-i 
116 IRegister 10 I 
~----+----------------------------------.-------------------------------i 
117 IRegister 11 I 
~----+-----------------------------------------------------------------~ 
118 IRegister 12 I L ____ ~ _________________________________________________________________ J 

Effect of Procedure options 

There are three BSL procedure options (SAVE, DON'ISAVE, and NOSAVEAREA) 
that modify the linkage conventions that are followed by the compiler. 
These options allow you to define your own linkage conventions, or to 
reduce the program housekeeping associated with internal procedures .• 
The effect of these options is: 
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SAVE (register n~nbers) 
specifies thee registers to be saved and restored. Only the regis­
ters you specify are saved -- you can use the other registers to 
propagate rec;Jister changes back to the calling program. If you 
specify this option with no registers, all the registers are saved. 

DONTSAVE (register numbers) 
specifies thee registers not to be saved. The registers you specify 
are not saved., and may be used to propagate register changes back 
to the calling program. If you specify this option with no regis­
ters, none of the registers are saved. If register 13 is not 
saved, the chain forward field in the old save area is not updated. 

The SAVE and DONTSAVE options are mutually exclusive; that is, you 
cannot use both options in the same PROCEDURE statement. 

NOSAVEAREA 
eliminates the generation of a save area. This option is useful 
with a procedure that does not call any other procedures. When you 
use this option, your program: 

1. Does no·t establish a save area. 

2. Does not update the chain-forward field in the calling pro­
gram's save area. 

3. Does noit restore the contents of register 13 before returning 
control to the calling program. 

Note: You can suppress all of the BSL compiler's initial procedure hou­
sekeeping by specifying DONTSAVE, NOSAVEAREA, CODEREG(O), and 
DATAREG ( 0) • 

Conventions for Reentrant Procedures 

If you specify thee BSL procedure option REENTRANT, the compiler 
generates reentrant code in accordance with the conventions described in 
the following paragraphs. You should note that the generated code is 
reentrant only for the BSL external procedure together as a unit with 
its internal procedures. In other words, the internal procedures by 
themselves are n01t reentrant. 

Obtaining Dynamic Storage 

In the prologue of the external procedure, the BSL compiler generates an 
OS GETMAIN macro instruction to obtain an area for dynamic storage. The 
storage is obtaineed from subpool O. A different subpool can be speci­
fied by setting &SPN to the desired value. For example: 

r----------------------------------------------------------------------, 
I GEN; I 
I&SPN SETA 1 I 
I$ENDGEN I L ______________________________________________________________________ J 

This will set the subpool number to 1. If you do not intend to execute 
a reentrant program under OS, you specify the procedure option 
DATAREG(O), in which case the compiler generates no storage or addressa­
bili ty for the Au'rOMATIC data (you must obtain your own dynamic 
storage. ) 
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The code expansion of the GETMAIN macro instruction requires the use 
of register 1. If your procedure has one or more parameters, the com­
piler generates code to restore register 1 after execution of GETMAIN. 
If your procedure has no parameters, register 1 is not restored. If you 
need to preserve the contents of register 1, you can specify a dummy 
parameter for your procedure. 

The size of the dynamic storage area required by the procedure is 
always stored in an area labeled QSIZ001, which is one fullword in 
length and located on a word boundary in the static area. You can use 
this size specification to obtain your own dynamic storage. 

Using the Dynamic Storage Area 

The compiler maps the dynamic storage area in a dummy control section 
(DSECT) labeled Q)DATD. A separate base register is assigned to address 
this area -- you can specify a particular register with the procedure 
option DATAREG. 

Data generated by GENERATE DATA statements will be placed in the 
dynamic storage area. Remember to use only define storage and equate 
statements, not define constants. 

Data items that are not initialized, as well as data items that are 
declared AUTOMATIC, are placed in the dynamic storage area by default. 
The compiler will not allow you to to specify the INITIAL attribute for 
data declared as AUTOMATIC. 

Save areas are located in dynamic storage. 

When non-arithmetic items or off-boundary arithmetic items are used 
in arithmetic expressions, the compiler requires a temporary storage 
space with high-order zeros,. In a reentrant environment, the compiler 
generates code to clear an area for this temporary storage -- the area 
is labeled QTEMPS and its length is equated to the label QL. If you 
specify the DATAREG(O) option to supp:ress the GETMAIN macro instruction, 
then you assume responsibility for clearing this temporary area. This 
can be accomplished with the following ,instruction: 

r----------------------------------------------------------------------, 
IGEN (XC @TEMPS(Q)L),GlTEMPS); I l ______________________________________________________________________ J 
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BSL Size Restri.ctions 

The maximum size of some items in your BSL procedure are limited by the 
size of the compiler's work areas. These size restrictions are listed, 
by category, in Table 10 • 

• Table 10. BSL Size Restrictions (Part 1 of 2) 
r----------------~------T-----------------------------------------------, 
lItem I Limitation I 
~----------------.------+-----------------------------------------------~ 
IInternal procedures IThe maximum number of internal procedures in a I 
I Isingle compilation is 14. I 
~----------------.------+-----------------------------------------------1 
ISecondary entry points I The maximum displacement between a secondary I 
I lentry point and the beginning address of the I 
I I procedure is 4095 bytes. I 
~-----------------------+-----------------------------------------------~ 
IVariables I Generally, the number of variables in a single I 
I Icompilation should not exceed 1000 (with I 
I I SIZE=96). I 
~----------------.------+------------------------------_______________ l_~ 
Constants IThe maximum number of unique FIXED constants in 

la single compilation is 75. 
I 
IThe maximum number of unique address constants 
lin a single cbmpilation is 75. 
I 
IThe maximum length ofa string constant in an 
IINITIAL attribute is 256 characters. The maxi­
Imum length of a string constant in an assign­
Iment statement is 53 characters. A constant 
Isuch as '010'B counts as three characters. 
I 
IThe maximum total length of all string con-
Istants in a single compilation is 1400 charac­
Iters. A constant such as '010'B counts as 
Ithree characters. Duplicates do not count. 
IConstants used as initial values in DECLARE 
Istatements do not count. 

~----------------.------+-----------------------------------------------i 
Structures and arrays The maximum number of levels in a structure is 

255,. This maximum applies to the actual number 
of levels. 

The maximum number of components in anyone 
level of a structure is 255. 

The maximum offset of any element in a struc­
ture from the beginning of its major structure 
is 32,767 bytes. 

The maximum dimension of an array is 32,767 
bytes. An array can have only one dimension. 

~----------------,------+-----------------------------------------------~ 
100 loops IThe maximum level of nesting for DO loops is 8.1 L-_____________________ ~ _______________________________________________ J 

(Part 1 of 2) 
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Table 10. BSL Size Restrictions (Part 2 of 2) 
r----------------------T-----------------------------------------------, 
lItem I Limitation I 
~----------------------+-----------------------------------------------i 
IIF statements IThe maximum level of nesting for IF statements I 
I lis 14. I 
I I I 
I I I 
I IThe maximum number of true/false branches in ani 
I IIF statement is 24. The maximum number of 1 
I Itrue/false branches in a nest of IF statements I 
I lis 50. The number of true/false branches is I 
I lequal to the number of IF statements plus the I 
I Inumber of logical connectives (lor &). I 
~----------------------+-----------------------------------------------i 
I Pointers IThe maximum number of explicit pointer qualifi-I 
I Ications applied to a variable is 7. 1 
I I I 
I 1 1 
I IThe maximum number of implicit pointer qualifi-I 
I Ications is 7. 1 
~----------------------+-----------------------------------------------i 
IFactored attributes IThe maximum number of left parentheses used to I 
1 Ifactor attributes in a DECLARE statement is 20.1 
I I I 
I 1 1 
1 IThe maximum number of identifiers that can have 1 
I 1 factored attributes in a single declaration is 1 
I 149. I 
~----------------------+----------------------------------------------~i 
ICALL statements IThe maximum number of arguments in a CALL sta- 1 
I Itement is 25. I 
~----------------------+-----------------------------------------------i 
Macro statements The maximum number of macro variables and I 

labels is 500. I 
I 
I 

The maximum length of a macro string variable I 
is 1000 bytes. The total length of all macro I 
string variables should not exceed 45,000 bytes I 
at anyone time. I 

I 
I 

The range of a macro FIXED variable is from I 
-9999999 to 99999999. I ______________________ ~ _______________________________________________ J 
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BSL Language Restrictions 

Some uses of the JBSL language features are not supported by the current 
compiler. These language restrictions are described, by general cate­
gory, in the following paragraphs. 

Reserved Words 

Some words have special meanings to the BSL compiler, and therefore must 
not be used as idl~ntifiers in your BSL source program. These reserved 
words are: 

ABS 
AD DR 
BY 
CALL 
DCL 
DECLARE 
DO 
ELSE 

END 
ENTRY 
GEN 
GENERATE 
GO 
GOTO 
IF 
PROC 

PROCEDURE 
RELEASE 
RESTRICT 
RETURN 
THEN 
TO 

The following \iords are reserved only in the compiler's macro phase: 

ACT 
ACTIVATE 
DEACT 
DEACTIVATE 
INCLUDE 

Procedure Format 

An internal procedure must be placed immediately preceding the END 
statement of the E~xternal procedure. If more than one procedure is 
internal to the same external procedure, they must immediately follow 
one another and tile group must be immediately followed by the END state­
ment of the exteolal procedure. An example of an illegal format is: 

r-----------------------------------------------------------------------, 
A: PROC; . 

B: PROC; 

END B; 
X = 1; 
END A; 

/* THE POSITION OF THIS STATEMENT IS ILLEGAL */ 

Procedure ParametE~rs 

Parameters common to more than one entry point must be in the same 
parameter position. You can use dummy parameters to obtain proper posi­
tioning. An example of this restriction is: 

r-----------------------------------------------------------------------, 
IR1: PROC(Q1,Q2); I 
IR2: ENTRY(Q1,Q2,Q3); /* LEGAL */ I 
IR3: ENTRY(Q2,Q1,.Q3); /* ILLEGAL PARAMETER POSITIONS */ I 
IR4: ENTRY(Q3 ,Q1"Q2); /* ILLEGAL PARAMETER POSITIONS */ I L ________________________________________________________________________ J 
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If the main entry point has no parameters, secondary entry points 
cannot have parameters. An example of an illegal parameter at a secon­
dary entry point is: 

r----------------------------------------------------------------------, 
IA: PROC; I 
I I 
I I 
IB: ENTRY (Pl) ; /* ILLEGAL PARAMETER */ I L ______________________________________________________________________ J 

Internal procedures cannot reference parameters of the containing 
procedure. An example of illegal reference is: 

r----------------------------------------------------------------------, 
IPi: PROCCA); I 
I DECLARE B FIXED; I 
I P2: PROC; I 
I A = 5; /* ILLEGAL REFERENCE TO A */ I 
I B = 5; /* LEGAL REFERENCE TO B */ I 
I END P2; I 
I END ~; I L ____________ . __________________________________________________________ J 

CALL statements 

You cannot use an explicit pointer to qualify the entry name in a CALL 
STATEMENT. An example of illegal qualification is: 

r----------------------------------------------------------------------, 
ICALL P-> NAME; /* ILLEGAL POINTER QUALIFIER */ I L ______________________________________________________________________ J 

Arguments in a CALL statement must not be: 

• REGISTER variables. 

• Expressions involving 'and', 'or', or 'exclusive or' operations. 

• Bit strings that are not on byte boundaries. 

Addresses 

If the constant displacement from the starting address of EXTERNAL, 
parameter, or BASED data items is greater than 4095 bytes, an addressing 
error occurs. The constant displacement is equal to the sum of the 
following: 
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• For an element in a structure, the displacement of the element from 
the beginning of the major structure. 

• For an array element with a constant subscript, the product of the 
constant subscript, minus one, and the element length. 

• For an element with a constant substring, the displacement of the 
initial character of the substring from the beginning of the base 
string. 

An example of an illegal displacement is: 
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r----------------------------------------------------------------------, 
I DCL 1 X BASED (p) " I 
I 2 Y CHAR(51D00), I 
I 2 Z CHAR (1) ; I 
I I 
IZ = 'A': /* ADDRESSING ERROR OCCURS BECAUSE ELEMENT Z IS 5000 BYTES I 
I FROII.{ BEGINNING OF STRUCTURE */ I L ______________________________________________________________________ J 

If an absolute address is used in the declaration of a BASED attri­
bute, that address cannot be greater than 65,,535. An example is: 

r----------------·------------------------------------------------------, 
IDCL A BASED(70000); /* ILLEGAL ADDRESS */ I L ______________________________________________________________________ J 

Register Attribub~ 

Data declared with the REGISTER attribute must be either FIXED(31), 
PTR(31), or PTR(2j~). No boundary attribute can be specified. 

Initialization 

Arithmetic items must not be initialized with BIT or CHARACTER con­
stants, or with addresses. 

string items must not be initialized with a character string that is 
longer than the d4eclared length of the string i tern. 

string items must not be initialized with binary or decimal con­
stants, or with ad.dresses. 

If hexadecimal or bit string constants do not fill a byte multiple, 
the low-order bits are padded with zeros. 

If bit string items are initialized as components of a structure, or 
are elements of a bit array, bits are not packed; that is, each bit 
string starts on a byte boundary. For example: 

r----------------·------------------------------------------------------, 
IDCL 1 X, I 
I 2 R BIT (1) , I 
I 2 Y BIT(3)INITC'111'B); I 
I /* RAND Y ARE NOT PACKED INTO THE SAME BYTE */ I 
I 2 Z ( 5 ) BIT CL ) ; I 
I /* EACH ELEMEN'r OF Z IS I N SEPARATE BYTE * / I L ________________ . ______________________________________________________ J 

String Items 

String items used in arithmetic expressions cannot be longer than 4 
bytes. String ibems used in assignment statements or comparison expres­
sions cannot be longer than 256 bytes. 

string Assignment Statements 

If a bit variable is assigned to a bit variable, the variables must be 
on byte boundaries and must be multiples of 8 bits. An example of legal 
and illegal assi~~ments is: 
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r-----------------------------------'--------------------------------'--, 
IDCL A BIT(16), B BIT(8), C BIT(3); I 
I A = B; /* LEGAL ASSIGNMENT */ I 
I A = C; /* ILLEGAL ASSIGNMENT */ I 
I C = A; /* ILLEGAL ASSIGNMENT */ I L ____________________________________________________________________ , __ J 

If a bit constant is assigned to a bit variable, and the bit variable 
is not on a byte boundary, then the assigned bit string must not cross 
two byte boundaries (it may cross one byte boundary.) If th~ b.it vari­
able is aligned on a byte boundary, the length of the bit string is not 
restricted. Examples of legal and illegal assignments are: 

r----------------------------------------------------------------------, 
IDCL 1 R, I 
I 2 X BIT(3) I 
12M BIT(13), I 
I 2 Q BIT (3) ; I 
I M = 'lllll1000000l'B; /* LEGAL BECAUSE IT CROSSES ONE BYTE I 
I . BOUNDARY */ I 
IDCL 1 R, I 
I 2 X BIT(3), I 
12M BIT(14), I 
I 2 Q BIT (2) ; I 
I M = 'llllll10000000'B; /* ILLEGAL BECAUSE IT CROSSES TWO BYTE I 
I BOUNDARIES */ I L ______________________________________________________________________ J 

comparison Expressions 

If the left side of a string comparison has constant length substring, 
the right side cannot have a variable length substring. For example: 

r------------------------------------·----------------------------------, 
IDCL (A,B) CHAR(lO); I 
I IF A(I:J) = B(K:L) THEN ••• /* LEGAL */ I 
I IF A = B(K:L) THEN... /* ILLEGAL */ I L ______________________________________________________________________ J 

The length of the left sioe of a string comparison should be equal to 
the length of the right side. If the right side is longer, the compari­
son is still made by ignoring the extra length. However, if the left 
side is longer, no comparison is made and an error message is issued. 
For example: 

r----------------------------------------------------------------------, 
IDeL (A,B) CHAR(lO), (C,D) CHAR(4); I 
I IF A = C THEN GOTO Ll; /* ILLEGAL */ I 
I IF (A&B»(C&D) THEN GOTO Ll; /* ILLEGAL */ I L ______________________________________________________________________ J 

If a string data item appears on the left side of a comparison, then 
only string data items can appea·r on that side of the comparison. An 
example of illegal combinations is: 

r----------------------------------------------------------------------, 
IDCL C4 CHAR(4), F3l FIXED(3l), P31 PTR(3l); I 
I IF (C4&F3l) = 0 THEN GOTO Lli /* ILLEGAL */ I 
I IF (P3l && C4) > 0 THEN GO'I'O Lli /* ILLEGAL */ I L ____________________________________ • ________________________________ • __ J 

Expressions involving comparison operators, as well as comparisons 
connected by 'and' or 'or' operators, must not be enclosed in paren­
theses. However, when 'and', 'or', or 'exclusive or' is used as a bit 
operator in an IF statement, the containing expression must be enclosed 
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in parentheses. Use of the parentheses is shown in the following 
example: 

r-----------------------------------------------------------------------, 
IIF A>BIC>D THEN.... /* LEGAL */ I 
IIF (A>B) I (C>D) THEN... /* ILLEGAL */ I 
IIF A>B&C>DIE = F THEN... /* LEGAL */ I 
IIF (A>B&C>D) IE = F THEN ••• /* ILLEGAL */ I 
IIF (AlB) = (C&D) THEN... /* LEGAL */ I 
IIF AlB = C&D THEN... /* ILLEGAL */ I 
IIF (A&B»C THEN .... /* LEGAL */ I 
IIF A&B>C THEN.,.. /* ILLEGAL */ I L ______________________________________________________________________ J 

If a comparison involves a bit variable that is not on a byte bound­
ary, a bit variable not a multiple of eight bits on a byte boundary, or 
a bit constant that is less than eight bits, then the bit variable or 
constant must be: 

• Entirely contained within the boundaries of one byte. 
• On the left side of the comparison. 
• Compared to a bit constant which is either all ones or all zeros. 
• Compared by the = or ,= operator. 

For example: 

r-----------------------------------------------------------------------, 
IDCL 1 R, I 
I 2 Y BIT (3) I' I 
I 2 Z BIT(S); I 
I IF Z(1:3) = 'l11'B THEN GOTO Ll; /* LEGAL */ I 
I IF Z(1:3) = '101'B THEN GOTO Ll; /* ILLEGAL BECAUSE BIT CONSTANT IS I 
I MIXED ONES AND ZEROS */ I 
I DCL B8 BIT(8): I 
I IF B8='11' B THEN GOTO L1; /* LEGAL */ I 
I IF B8='10'B THEN GOTO L1: /* ILLEGAL BECAUSE BIT CONSTANT IS I 
I MIXED ONES AND ZEROS */ I L _______________________________________________________________________ J 

subscript Notatioq 

Subscript expressions must contain either decimal constants or unsub­
scripted, unsubstringed variables. The subscript expression can contain 
'exclusive or', 'or', 'and', plus, minus, or multiplication operators 
(&&,1,&,+,-,*) -- but not the division operator. Operators must appear 
in order of binding strength (from low to high). A subscript expression 
cannot contain a 8ubset of parentheses. Examples of subscript form are: 

r------~---------------------------------------------------------------, 
IDCL A(10) FIXED: 
IA(3) = 0; 
IA(I) = 0: 
IA(3+J) = 0: 
IA( 10- 2*1) = 0; 
IA(I&J&10*K) 
IA(K+L+M+N*Q) = 0; 
IA(K+L+M*N*Q) = 0; 
IA(B->C) = 0; 
IA(A(l» = 0: 
IA(K/L) = 0: 
IA(2*I+1) = 0: 
I 
IA(10-(2*I» = 0: 
I 

/* 
/* 
/* 
/* 
/* 
/* 

LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
ILLEGAL BECAUSE SUBSCRIPT IS SUBSCRIPTED */ 
ILLEGAL BECAUSE DIVISION OPERATOR IS USED */ 
ILLEGAL BECAUSE OPERATORS ARE NOT IN ORDER OF 

BINDING STRENGTH */ 
/* ILLEGAL BECAUSE PARENTHESIS IS NOT ALLOWED IN 

SUBSCRIPT */ L _________________ • ____________________________________ --------________ _ 
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A bit string item that is not on a byte boundary or is not a multiple 
of eight bits cannot be used as a subscript. 

The control variable of a DO statement cannot be subscripted. An 
example is: 

r----------------------------------------------------------------------, 
IDCL A(10) FIXED; I 
I DO A(2) = 1 TO 10; /* ILLEGAL CONTROL VARIABLE */ I l ______________________________________________________________________ J 

In a declaration, a locating expression that is associated with a 
BASED item cannot be subscripted or substringed. In a reference state­
ment, a pointer that is associated with a BASED item cannot be 
subscripted. Examples are: 

r----------------------------------------------------------------------, 
IDCL X CHAR(3), P PTR: I 
IDCL CAT CHAR(l) BASED(P); /* LEGAL */ I 
IDCL FAT CHAR(2) BASED(P+1): /* LEGAL */ I 
JDCL RAT CHAR(4) BASED(72); /* LEGAL */ I 
IDCL BAT CHAR(3) BASED(ADDR(FAT»; /* LEGAL */ I 
IDCL HAT CHAR(3) BASED(ADDR(X)+l): /* LEGAL */ I 
IDCL MAT CHAR(3) BASED(ADDR(X(l»); /* ILLEGAL */ I 
IDCL P(10) PTR, R BASED(P(l»; /* ILLEGAL */ I 
IP(l)->R = 3; /* ILLEGAL */ I l ______________________________________________________________________ J 

Substring Notation 

Substring expressions must contain either constants or unsubscripted, 
unsuhstringed variables. The substring expression can contain 'exclu­
sive or','or','and', plus, minus, or multiplication operators(~&,,&,+,-, 
*)-- but not the division operator. Operators must appear in order of 
binding ~trength (from low to high). A substring expression cannot con­
tain a subset of parentheses. Examples of substring form are: 

r----------------------------------------------------------------------, 
IDCL CHAR30 CHAR(30); 
IDCL A CHAR(10); 
IA(3) = '0'; 
IA(I) = '0': 
I A ( 3+J) =' 0 ' ; 
IA(10-2*I) = ~O': 
IACI&J&10*K) = '0'; 
IA(K+L+M+N*Q) = '0'; 
IA(K+L+M*N*Q) = '0'; 
IA(B-C) = '0'; 
I AC I: 1+4)= 'xy" ; 
IA(I+l:I+K)=CHAR30; 
I A ( A ( 1» = "0'; 
IA(K/L) = '0'; 
IA(2*I+1) = '0': 
I 
IA(10-(2*I» = 'O~; 

I 

/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 
/* 

LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
LEGAL */ 
ILLEGAL BECAUSE SUBSTRING IS SUBSTRINGED */ 
ILLEGAL BECAUSE DIVISION OPERATOR IS USED */ 
ILLEGAL BECAUSE OPERATORS ARE NOT IN ORDER 
OF BINDING STRENGTH */ 

/* ILLEGAL BECAUSE PARENTHESES ARE NOT ALLOWED 
IN SUBSTRING */ L _____________________________________________________________________ _ 

A bit string item that is not on a byte boundary or is not a multiple 
of eight bits cannot be used as a substring. 

A bit string cannot be substringed with a variable that specifies a 
single bit. For example: 
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r----------------------------------------------------------------------, 
IDCL B Bit(32); I 
I B(I)= 'l'B /* ILLEGAL */ I L ______________________________________________________________________ J 

An arithmetic or pointer item cannot be substringed. An example is: 

r---------------'------------------------------------------------------, 
IDeL (A,B) FIXED; I 
I A = B(2); /* ILLEGAL SUBSTRING */ I L ________________ , ______________________________________________________ J 

A string constant of one byte cannot be assigned to a substring with 
a variable range. For example: 

r---------------------------------------------------------------------, 
IDCL A CHAR(6); I 
I A (I:J) = 'B'; /* ILLEGAL */ I L ______________________________________________________________________ J 

Note: If a bit variable has a variable substring range the compiler 
assumes, but does not check to assure, that the lower bound specifies 
the first bit of a byte and the upper bound specifies the last bit of a 
byte. 

The compiler assumes that the range of the substring notation does 
not exceed the range of its associated string item. However, there is 
no enforced restriction to this effect, and the compiler does not pro­
vide code to check the range. In the following example: 

r----------------------------------------------------------------------, 
IDCL A CHAR(6); I 
I A (I:J) = X; I L ______________________________________________________________________ J 

the compiler does not provide code to check that: 

• I is eq'ual to, or greater than one. 

• J is equal to, or less than six. 

• I is equal to, or less than J. 

• J minus I, plus one, is not greater than the length of X. 
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I Section 6: Compiler-Generated Code 

This section contains examples of the code generated by the current BSL 
compiler to manipulate various kinds of data. (Future compilers may not 
generate the same code.) 

It is provided for two reasons: 

• With this information the user can obtain insight to produce better 
and more efficient code. 

• The user will have closer control of the hardware and software 
interfaces. 

This section is organized to provide easy access to examples of dif­
ferent data. It illustrates how changing the attributes of data affects 
the way it is accessed. Included in the section is information on 
arithmetic and string expressions. 

Arithmetic Expressions 

unless otherwise noted the following conventions are used in the example 
of arithmetic expressions: 

• A, B, C, etc. represent FIXED(31) variables. 
• Fn represents a fixed item with precision n. 
• Pn represents a pointer with precision n. 
• @r and @rl represent any available registers. 

Register Usage 

The BSL compiler always uses register 15 for evaluating arithmetic 
expressions. Register 14 will be used with register 15 when an even/odd 
pair of registers is required. For example: 

r----------------------------------------------------------------------, 
IA=B*C+D; I 
I L @F,C I 
I M @E,B I 
I A @F,D I 
I ST @F,A I L ______________________________________________________________________ J 

For expressions containing a subscripted, substringed, based or non­
local variable, another register will be used to compute the address of 
the variable. The variable will then be used as if no address calcula­
tion was necessary. For example: 

r----------------------------------------------------------------------, 
IDCL P PTR, B BASED (P); I 
IDCL C(10) FIXED; I 
IA=B + C(I)i I 
I L @r,I COMPUTING THE ADDRESS I 
ISLA @r,2 OF C(I) I 
I L @F,C-4(@r) LOAD C(I) I 
I L @rl,P ADDRESS OF B I 
I A @F,O(O,@rl) USE OF B I 
I ST @F,A I L ______________________________________________________________________ J 
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If a register is available, it will be used for evaluating parts of 
an arithmetic expression when register 15 already has a partial result. 
When no register :is available, register 15 will be stored in a compiler 
generated temporary and evaluation will continue in register 15. For 
example: 

r----------------------------------------------------------------------, 
IA=B+C & D+E; I 
I L GlF, C I 
I A GlF,B I 
I L Iilr,E I 
I A Glr,D I 
I NR SF,Glr I 
I ST GlF,A I L ________________ . ______________________________________________________ J 

Compiler Generated Temporaries 

Temporaries are generated to hold partial results of arithmetic expres­
sions when no register is available to continue the evaluation. The 
code shown above 'would compile as follows if no register were available: 

r----------------------------------------------------------------------, 
IA=B+C & D+E; I 
I L IilF,C I 
I A IilF,B I 
I ST IilF,IilT1 I 
I L GlF,E I 
I A IilF,D I 
I N IilF,GlT1 I 
I ST IilF,A I L ______________________________________________________________________ J 

Unsigned data (CHAR, BIT, or PTR) that occupies two or three bytes 
will be moved to a compiler-generated temporary with high order zeros 
before it is used.. This is to eliminate the sign bit from the opera­
tion. For example: 

r----------------'------------------------------------------------------, 
IDCL P16 PTR(16); I 
IA=B + P16; I 
I mc GlTEMP2+2(2), P16 I 
I L GlF, Gl'I'EMP2 I 
I A GlF,B I 
I ST GlF,A I L ________________ . ______________________________________________________ J 

A temporary wi.ll be used to align data that is not on an appropriate 
boundary. For example: 

r----------------·------------------------------------------------------, 
IDCL F31 FIXEDC31.) BDYCWORD,2); I 
IA=B + F31; I 
I MVC GlT4 (L!.) , F31 I 
I L GlF,IilT4 I 
I A GlF,B I 
I ST GlF,A I L _______________________________________________________________________ J 
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Fixed Data 

FIXED(31) and FIXED(15) data items used in arithmetic statements are 
normally manipulated with fullword or halfword RX instructions. For 
example: 

r----------------------------------------------------------------------, 
IF31=F31 + F15; I 
I LH ~F,F15 I 
I A ~F,F31 I 
I ST aF,F31 I L ______________________________________________________________________ J 

FIXED items that are not on appropriate boundaries are moved to 
compiler-generated temporaries that are on appropriate boundaries, and 
the temporaries are manipulated with RX instructions. For example: 

r----------------------------------------------------------------------, 
IDCL F31 FIXED(31) BDY (WORD,2); I 
IA=B + F31: I 
I MVC aT4(4),F31 I 
I L ~F,aT4 I 
I A aF,B I 
I ST ~F,A I L ______________________________________________________________________ J 

FIXED items with register storage class are manipulated with RR 
instructions. For example: 

r----------------------------------------------------------------------, 
IDCL R2 REG(2); I 
IA=B + R2; I 
I LR aF,a2 I 
I A ~F,B I 
I ST ~F,A I L ______________________________________________________________________ J 
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Pointer data 

The way a pointer is accessed depends on its prec~s~on, boundary, and 
storage class. The following examples show the code that would be 
generated to access pointers of various precisions with default bound­
aries, when used as pointers and as arithmetic items. 

r----------------------------------------------------------------------, 
1. A=PS-> 7Bi 

SR Glr, Gl:r-
IC Glr,PB 
L GlF,O(O,Glr) 
ST GlF,A 

2. A=PSi 
SR 
IC 
ST 

3. A=P15-> 
LH 
L 
ST 

4. A=P15i 
LH 
ST 

5. A=P16-> 
MVC 
L 
L 
ST 

6. A=P16i 
MVC 
L 
ST 

1. A=P24-> 
L 
L 
ST 

S. A=P24i 
MVC 
L 
ST 

9. A=P31-> 
L 
L 
ST 

110. A=P31i 

GlF, Gl:F 
GlF,PS 
GlF,A 
Bi 
Glr,P15 
GlF,O(O,@r) 
F,A 

GlF,P15 
GlF,A 
Bi 
GlTEMP2+2(2),P16 
Glr, GlTEMP2 
GlF,O(O,Glr) 
GlF,A 

GlTEMP2+.2 (2), P16 
GlF,GlTEMP2 
GlF,A 
Bi 
Glr,P24-1 
GlF,O(O,Glr) 
GlF, A, 

GlTEMP1+1(3),P24 
GlF,lrEMP1 
OlF,A 
B; /* THE SAME CODE IS GENERATED FOR P32 */ 
Q)r, EI31 
GlF,O(O,Glr) 
GlF, 'A 

/* THE SAME CODE IS GENERATED FOR P32 */ 
I L GlF,P31 
I ST GlF,A L ______________________________________________________________________ _ 

A pointer with other than a default boundary will be moved to a tem­
porary with the appropriate boundary, and the temporary will be accessed 
with the same sequence of code generated for precisions 31 and 32. For 
example: 

r-----------------------------------------------------------------------, 
IDCL P15 PTR(15) BDY (WORD,2); I 
IA=P15-> B: I 
I MVC Gl TEMP 2 +2 (2) 0' P15 I 
I L Glr,GlTEMP2 I 
I L GlF,O(O,Glr) I 
I ST GlF,A I L ______________________________________________________________________ J 
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A pointer with register storage class will generate the same sequence 
of code without loading the pointer into a register. For example: 

r----------------------------------------------------------------------, 
IDCL P24 PTR REG(S); I 
IA=P24 -> B; I 
I L aF,O(O,@S) I 
I ST @F,A I 
I or I 
IA=P2 4 i I 
I ST @S,A I L ____________________________________ , __________________________________ J 

A pointer that is a parameter, a nonlocal pointer, or a based pointer 
will generate the same sequence of code with additional code to locate 
the pointer. For example: 

r-----------------------------------------------------------------------, 
IDCL PiS PTR(lS); I 
IDCL PS PTR(S) BASED (PiS); I 
IA=PS; I 
I LH @r,PiS ADDRESS OF PS I 
I SR @F,@F I 
I IC @FJO(O,@r) PS I 
I ST @F,A I L ______________________________________________________________________ J 

string Data 

string data is unsigned. Whenever possible the BSL compiler generates 
code to prevent the high order bit from being treated as a sign. 

The sign is eliminated from one byte items by using the SR-IC 
sequence. For example: 

r-----------------------------------------------------------------------, 
IA=Ci; I 
I SR @F,@F I 
I IC @F,Ci I 
I ST @F,A I L ______________________________________________________________________ J 

For two and three byte items a compiler generated temporary with high 
order zeros is used. For example: 

r----------------------------------------------------------------------, 
IA=B+C2 i I 
I MVC @TEMP2+2(2),C2 I 
I L @F,C2 I 
I A aF,B I 
I ST aF,A I L ______________________________________________________________________ J 

Logical instructions are used wheneve:r possible for four byte items. 
For example: 

r---------------------------------------·-------------------------------, 
IA=C4+B; I 
I L @F,B I 
I AL @F,C4 I 
I ST @F,A I L ______________________________________________________________________ J 

String items longer than four bytes are not allowed in arithmetic 
expressions. 
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String Expres sic)ns 

No registers are involved in the evaluation of a string expression, 
(except for calculating the addresses of operands that are subscripted, 
substringed, based, or nonlocal). The expression will either be evalu­
ated in a temporary or in the receiver of an assignment statement. 

A temporary will be used for string expressions in IF statements, and 
for assignment expressions that include the variable that will have the 
result of the expl:;"ession assigned to it. For example: 

r-----------------------------------------------------------------------, 
IDCL (A,B,C,D) CHAR(4); 
IIF(AtB)=(CtD) THEN ••• 
I MVC @CTEMP1(4),B 
I NC @CTEMP1(4),A 
I MVC @CTEMP2(4),D 
I NC @CTEM}?2 (4) ,C 
I CLC @CTEMP1(4),@CTEMP2 
I and 
IA=BtAtCi 
I MVC @CTEMP1(4),C 
I NC @CTEMP1(4),A 
I NC @CTEM}?l (4) , B 
I MVC A (4) , (~CTEMP1 L _____________________________________________________________________ _ 

The receiver of an assignment statement will be used when it does not 
appear in the assignment expression, or it appears in the expression in 
such a way that it can be used first when: 

r----------------------------------------------------------------------, 
IA=BtC; /* RECEIVER DOES NOT APPEAR */ I 
I MVC A (4) , C I 
I NC A(4),13 I 
I or I 
I A=BtAi /* CAN BE USED FIRST */ I 
I NC A (4) ,B I L ________________ • _______________________________________________ ~ ______ J 

Expressions with variable length strings are evaluated using the same 
criteria for decid.ing whether to use the assignment receiver or a tem­
porary. Whatever is used, it will be zeroed (or blanked) before it is 
used to insure tha.t shorter operands will be properly extended. Regis­
ters 10,14, and two other registers are used in all operations with 
variable-length s·trings. For example: 

r----------------·------------------------------------------------------, 
A=BtC(I:J)i . 

L @r,J 
MVI A,C'b' 
MVI A+1(3),A 
L @r1,I 
LA @E,C-l(@r1) 
SR @r,@rl 
BCTR @r,O 
LA @A,A 
EX @r,@MVC 
NC A( 4,) ,:6 

BLANK A IN CASE C(I:J) 
IS SHORTER THAN A 
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I Section 7: BSL Programming Techniques 

This section describes a variety of programming techniques that you can 
use to: 

• Format your source program. 

• Handle parameters and argument lists. 

• Improve the compiler-generated code. 

• Manipulate data. 

Formatting the Source Program 

The modular arrangement of your program affects the efficiency of its 
operation. The appearance of your program -- the way your source state­
ments are set up -- is an important debugging tool. Both the arrange­
ment and the appearance are factors in making future changes and 
analyses. 

Use of External Procedures 

Invoking a procedure generates more instructions than branching to a 
label; therefore, you should not write a separate procedure for an 
operation that can conveniently be placed in line. 

You may find it convenient to modularize a programming task by break­
ing it up into a number of separately compiled procedures. However, 
this convenience should be balanced against the resulting call, pro­
logue, and epilogue overhead. If you modularize your program, keep down 
the overhead by carefully planning the breaks between procedures. 

Organization of Source Statements 

The following guide lines1 may help you produce a source program listing 
that is easy to read, easy to understand, and easy to use: 

• Avoid placing many BSL statements on a single card. This can cause 
difficulty when it is necessary to change one statement on the card. 

• Adopt specific conventions about the placement of comments in your 
source statements. 

• Group your DECLARE statements at -the beginning of the procedure. 

• Indent each DO statement in a nes-t of DO statements, and line up 
each END statement under its associated DO statement. This ensures 
that you properly close each DO group. Also, indent and align all 
statements applicable to each DO statement. 

• When you write nested IF statements, adopt a specific convention to 
associate each IF statement with its ELSE clause. A suggested 
method is to indent each IF statement in the nest, and line up its 
ELSE clause under it. 

1Additional information on guide lines is available in BSL Bulletin 
Number Four or in the Design summary Book Section 3.50.17. 

80 



IBM Confidential 

Handling Argument Lists and Parameters 

Argument lists and parameters are the means of communication between 
procedures. The following paragraphs discuss a few techniques for 
handling this co~nunication. 

Building an Argument List 

You can let the compiler generate code for building the necessary argu­
ment lists, or you can build your own. There are two conditions under 
which you may want to build your own argument lists: 

1. If a particular argument list is used many times, you can save 
space by building it yourself. otherwise, the BSL compiler builds 
a separate argument list for each CALL statement in your program. 

2. You may need an argument list that is different from the one 
generated by the compiler. 

The following ,example shows how to build your own argument list for 
calling the PDUMP routine: 

r----------------------------------------------------------------------, 
1/* THIS BUILDS AN ARGUMENT LIST FOR PDUMP */ 
IDCL Ll CHAR(l) INIT('A')i 
IDCL A CHAR(50)i 
IDCL L2 CHAR(l) INIT('*')i 
IDCL LEN FIXED INIT(SO); 
IDCL 1 ARG, 
I 2 TYPE PTR(31) INIT(ADDR(Ll», 
I 2 ADCON PTR(31) INIT(ADDR(A», 
I 2 LENGTH PTR(31) INIT(ADDR(LEN», 
I 2 STOP PTIH31) INIT (ADDR (L2» i 
1/* ARGUMENT LIST' DEFINED AS A STRUCTURE */ 
I RESTRICT(l); 
I DCL Rl REG(l) PTR(31); 
I Rl =ADDR(ARG); /* POINT Rl TO ARG LIST */ 
I CALL PDUMP; 
I 
I 

I • I CALL PDUMPi L _____________________________________________________________________ _ 
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Passing an Argument List in a Register 

To pass an argument in a register, you must set the register in the cal­
ling procedure, and preserve its value on entry to the called procedure. 
This example shows how: 

r--------------------------------------------------------------------'--, 
X: PROC; 

DeL TAB CHAR(80), R3 REG(3) PTR(31); 
RESTRICT(3) ; 
R3 = ADDR(TAB); /* SET'R3 TO POINT TO TAB */ 
CALL IN; /* INVOKE PROCEDURE */ 

IN: PROC; 
DCL FAB CHAR(80) BASED(R3); /* FAB BASED ON R3 */ 
RESTRICT (3) ; 
IF FAB(l) = '$' THEN DO; 

END IN; 
END X; L _____________________________________________________________________ _ 

How to Avoid Passing Arguments 

For performance reasons, it is sometimes desirable to avoid passing 
a.rguments to procedures. There are two ways to do this: 

1. An internal procedure can directly access all the data declared in 
the external procedure. 

2. If an external procedure is Galled and the data to be communicated 
is static, declare the data LOCAL EXTERNAL in the calling procedure 
and NONLOCAL EXTERNAL in the called procedure. 

Variable Parameter Lists 

The BSL language does not support variable length parameter lists, but 
you can handle them with the following method: 

1. The calling procedure declares the procedure having the variable 
parameter list with OPTIONS(VLIST) and calls it with the standard 
CALL statement. 

2. The called procedure defines its own para~meter list and searches 
for the end of the list. 
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This method is illustrated in the following example: 

r----------------·-----------------------------------------------------, 
CALLPROC: PROC; I 

I 
I 

DCL VPLIST ENTRY OPTIONS(VLIST); I 
CALL VPLIST (Al, 1~2) ; 
END CALLPROC; 

VPLIST: PROC; 1'* NO FORMAL PARAMETERS */ 
DCL Rl REG(l)PTR; /* Rl POINTS TO THE ARGUMENT LIST */ 
RESTRICT(l); 
/* IF THIS PROCEDURE WILL CHANGE REGISTER 1 -- BY */ 
/* GENERATING A SYSTEM MACRO FOR EXAMPLE -- THEN */ 
/* A COpy OF REGISTER 1 SHOULD BE USED INSTEAD OF */ 
/* REGISTER 1 ITSELF. */ 
DCL /* DESCRIPTION OF ONE OF N SETS OF ARGUMENTS */ 

1 ARG BASED (Rl), 
2 AFIRST PTR, 
2 ASECOND PTR, 

IL1:/* PROCESS ONE SET OF ARGUMENTS */ 

I 
I 
I 
I 
I 
I 
I 

IF ASECOND <0 THEN /* IS THIS THE FINAL ARGUMENT */ 
RETURN; /* YES */ 

Rl=Rl+8; /* SET POINTER TO NEXT SET OF ARGUMENTS */ 
GOTO Ll; /* PROCESS NEXT SET OF ARGUMENTS */ 

I END VPLIST; L _______________________________________________________________________ J 

Avoiding Parametel:- References 

The use of parameters in a BSL procedure is both a programming con­
venience and a doeurnentation aid. As with most conveniences, there is a 
cost: 

1. Register 1 must be used for all parameter references. This means 
register 1 must be saved and restored around GENERATE statements 
that generatE::! system macros or instructions that change register 1. 

2. The code genE::!rated to refer to a parameter is less efficient than 
the code generated to refer to a local variable. 

If you want your 13SL object program to be competitive with an object 
program written in assembly language, you may wish to avoid the use of 
parameters~ A good way to avoid referring to parameters is to make a 
local copy of the parameters at the start of the procedure. For 
example: 

r------------------------------------------------------------------------, 
IA: PROC(Pl,P2); I 
I DCL Pl CHAR(4), I 
I DCL P1COPY CHru~(4); I 
I DCL P2 (10) CHAR(256) i I 
I DCL P2PTR REG(6) PTRi I 
I RESTRICT(6)i I 
I DCL P2COPY(10) CHAR(256) BASED(P2PTR); I 
I P1COPY = Pi; I 
I P2PTR = ADDR(P2); I L _______________________________________________________________________ J 

In this exampl-::! Pi is a scalar variable that is copied to P1COPY. 
Subsequent references to Pi should be made by using P1COPY. 
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P2 is an array that is too large to copy, so P2COPY is declared with 
the attributes of P2 and based on a pointer that is set to the address 
of P2. References to P2COPY will now be references to P2. 

Setting a Return Code 

To set a return code, you place a value in register 15 before returning 
control to the caller. For example: 

r----------------------------------------------------------------------, 
IX: PROC OPTIONSCDONTSAVE(15»i I 
I /* REG 15 IS NOT SAVED OR RESTORED */ I 
I DCL R15 REG(15) FIXED(31)i I 
I R15 = 20i /* SETS REG 15 TO VALUE OF 20 */ I 
I RETURN; /* RETURNS TO CALLER */ I 
IENDi I L ______________________________________________________________________ J 

If another BSL procedure receives the return code, the code cannot be 
tested while it is in register 15. Since the compiler uses register 15 
to evaluate expressions, you must assign register 15 to another variable 
before anything else is done. For example: 

r--------------------------------------------------------------------.--, 
IDCL RETCODEFIXBD(15)i I 
IDCL R15 REG(15)i I 
I .. I 
I . I 
I . I 
ICALL Xi I 
IRETCODE = R15; I 
I . I 
I . I 
I .. I L ______________________________________________________________________ J 

Note: In a reentrant procedure, or whenever the TRACE option is used, 
you may not place the return code directly into register 15. Instead, 
you must place the return code in the register 15 field of the calling 
program's save area. For example: 

r----------------------------------------------------------------------, 
IDCL R13 PTR REG(13); I 
IDCL A PTR BASEDCR13+4); I 
IDCL RETCODE BASED(A+16)i I 
IRETCODE = 20; I L ______________________________________________________________________ J 

Obtaining the Optimum Code 

The following paragraphs discuss various techniques that you can use to 
favorably affect the compiler-generated code. 

PUtting Variables in Registers 

A good technique to use in a BSL program to improve speed and save space 
is to place certain key variables in registers. The compiler's cross­
reference listing shows you which variables are used most often. 

If you place variables in registers, you must RESTRICT those regis­
ters to prevent the compiler from generating conflicting register usage. 
You should also note that the RESTRICT statement does not carry into 
internal procedures. 
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When you make an assignment to a register variable, there are two 
special cases tha.t cause the compiler to generate optimized code. This 
optimization occurs only when the statements are written in one of the 
formats described below. 

Case 1: The stat.ement format is REGPTR24 = REG + CaNST; where REGPTR24 
is a register variable declared as POINTER(24), and REG is a register 
variable, and CaNST is a constant less than "4096. For example: 

r----------------·-----------------------------------------------------, 
IDCL R6 REG(6) P~R(24); I 
IDCL R7 REG(7); I 
IR6 = R6 + 7; /* SPECIAL CASE*/ I 
IR6 = R7 + 12; /* SPECIAL CASE */ I L ________________ . ______________________________________________________ J 

Case 2: The stat.ement format is REG = EXP; where REG is a register 
variable, and EXP is an expression that contains no subscript or 
substring~ and no operators other than +, -, &, I, or &&. REG must not 
be one of the ope~rands in the expression. For example: 

r----------------'-----------------------------------------------------, 
IDCL R7 REG(7); I 
IR7 = A + B-3 /* SPECIAL CASE */ I 
IR7 = A + R7 - 3; /* NOT A SPECIAL CASE */ I 
IR7 = A(I) + B-3; /* NOT A SPECIAL CASE */ I L ______________________________________________________________________ J 

Eliminating Compiler-Generated Temporary Locations 

There are certain programming practices that require the compiler to 
generate extra code to move items to temporary locations. If you 
eliminate the need for these temporary locations, you can save time 
and storage space in program execution. 

When a pointer or arithmetic item is not on a proper boundary, the 
compiler generates code to move the item to a properly aligned temporary 
location, and loa.ds it from there. To avoid this, place arithmetic 
items and pointe:rs on their default boundaries, which are as follows: 

Attribute 
FIXED(lS) 
FIXED(31) 
PTR(16) 
PTR(31) 
PTR (32) 

Best Boundary 
Halfword 
Fullword 
Halfword 
Fullword 
Fullword 

When character substrings are used in arithmetic expressions, the 
compiler generate~s code to move the item to a temporary location, and 
loads it from the~re. To avoid this, do not use character substrings in 
arithmetic expression. 

When a PTR(16) item is used in an arithmetic context, the pointer 
must be moved to a temporary location to avoid propagating the high­
order bit. The a.rithmetic evaluation is then done from the temporary 
location. To avoid this, declare the item as PTR(15), unless you really 
need a 16-bit pointer. 

When a PTR(24) item is used in a arithmetic context, the pointer must 
be moved to a temporary location so that the high-order byte will not 
affect the result.. The arithmetic evaluation is then done from the tem­
porary location.. To avoid this, declare the item as PTR(31), unless you 
actually use the high-order byte for some other purpose. 
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Improving Iterative DO Loops 

The compiler generates the most efficient DO loop code when you write 
your DO loops according to the guide lines presented in the following 
paragraphs. 

The control variable, the TO value, and the BY value of the DO loop 
statement should be simple variables that do not have any of the follow­
ing attributes: 

BASED 
PARAMETER 
EXTERNAL 
Dimension (subscripted) 

If possible, the control variable should be declared in a register. 

If a DO statement is only for counting the number of iterations 
through a loop, write it as: 

r----------------------------------------------------------------------, 
I DO REG = EXP TO 1 BY -1: I 
I generates I 
IBCT REG, start of loop I L ______________________________________________________________________ J 

where REG is a register variable, and EXP is any expression. Note that 
if REG is set negative or zero in the loop, the iteration continues even 
though REG is less than 1. 

Location Free Code 

You can obtain location free code by avoiding BSL language that results 
in the generation of address constants. Currently, the compiler 
generates address constants for: 

• NONLOCAL EXTERNAL items. 
• POINTER items with initial values. 
• Argument lists in non-reentrant procedures. 

The only way you can eliminate address constants for NONLOCAL 
EXTERNAL items is by not using such items. 

You can eliminate address constants for POINTER items with initial 
values by not declaring the INITIAL attribute. Instead, you can ini­
tialize the items with assignment statements. 

The only way you can eliminate address constants for argument lists 
in a non-reentrant procedure is by not using such argument lists. 

In addition to the elimination of address constants, you must follow 
self-relocating coding practices as described in the DOS Assembler Manu­
al publication (Form C24-3414). Thus, pointers kept across interrupt 
points would have to be revalidated after a possible code move~ 

Data Manipulation and Reference 

The following paragraphs offer some programming techniques that you can 
use to handle data in your BSL procedure. 

Using the Same Area in Different Ways 

It is sometimes useful to refer to parts of the same storage area in 
di fferent ways. Two methods of doing -this are described below: 
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Case 1: You can declare the area as a structure. For example: 

r----------------------------------------------------------------------, 
IDCL 1 F FIXED(31), I 
I 2 L FIXED(lS), I 
I 2 R FIXED(lS), I 
I 3 * CHAR (1) , I 
I 3 B BIT ( 8) ; I L _______________________________ · _____________________________________ J 

Case 2: You can base items on the address of a common area. This is 
·similar to the EQUIVALENCE feature in FORTRAN. For example: 

r----------------------------------------------------------------------, 
IDCL F FIXED(31); I 
IDCL L FIXED(lS) BASED(ADDR(F»; I 
I /* LEFT 2 BYTES OF F */ I 
IDCL R FIXED(lS) BASED(ADDR(F)+2); I 
I /* RIGHT 2 BYTES OF F */ I 
IDCL B BIT(8) BASED(ADDR(F)+3); 1 
I /* TREAT LOW-ORDER BYTE OF F AS BIT 8 */ I L _______________________________________________________________________ J 

scanning a String of Bits 

If you want to scan a string of bits to find the first nonzero bit, con­
sider the method shown in the following example: 

r-------------------------------------~--------------------------------, 
IDCL FLAGS BIT(32), MASK BIT(32); I 
I MASK = '7FFFFFFF'X; I 
1 DO I = 1 TO 32; I 
I IF FLAGS > MASK THEN GOTO OUT; I 
I ELSE MASK = MASK/2i I 
I /* SHIFT MASK ONE BIT RIGHT TO SELECT NEXT BIT */ I 
I ENDi I L ________________ . ______________ - _______________________________________ J 

Propagating a Character 

If you want to propagate a given character through a string, an effi­
cient method is shown in the following example: 

r----------------·------------------------------------------------------, 
IDCL A CHAR(SO)i I 
I A(l) = 'Z': /* PUTS CHARACTER Z INTO BYTE A(l) */ I 
I A(2:S0) = A(1:49); /* FILLS REST OF A WITH CHARACTER Z */ I L _______________________________________________________________________ J 

setting an Area to Zero 

If you have an arlea which is greater than four bytes in length and a 
multiple of eight bits, you can set the entire area to zeros with the 
following technique: 

r-----------------------------------------------------------------------, 
IDCL A(10) FIXED(31): /* AREA TO BE CLEARED */ I 
IDCL B BIT(320) BASED(ADDR(A»: /* DESCRIBE AREA AS A BIT STRING */ I 
I B = "Bi /* TH:IS CAUSES THE CONSTANT TO BE PADDED RIGHT WITH 320 BIT I 
I ZEROS. SINCE A IS EQUIVALENT TO B, A IS SET TO ZEROS */1 L _______________________________________________________________________ J 
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searching a Table 

Your BSL programs may frequently need to search a table to match a given 
argument, and then branch to a particular label. Two techniques for 
doing this are described below. 

Case 1: If the search arguments are in a small, ordered range; you may 
use the technique shown in this example: 

r----------------------------------------------------------------------, 
I /* I IS THE ARGUMENT */ I 
I /* I IS FIXED(31) */ I 
I /* THE VALUE OF I MAY BE 1 TO 10 */ I 
I DCL CL1, L2, L3.,L4, LS ,L6, L7 ,LS ,L9,Ll0} LABEL; I 
I /* DECLARE BRANCH TABLE POINTS */ I 
IDeL BRANT(10) PTR(31) INITCADDR(Ll),ADDR(L2},ADDR(L3), I 
I ADDR(L4},ADDR(LS),ADDR(L6),ADDR(L7),ADDR(LS), I 
I ADDR(L9},ADDR(Ll0»; I 
I GO TO BRANT(I); I 
I /* THIS TRANSFERS CONTROL TO THE REQUIRED POINT */ I L ______________________________________________________________________ J 

Case 2: If the search arguments are not in a small, ordered range, you 
may use the technique shown in this example: 

r----------------------------------------------------------------------, 
/* Q IS THE ARGUMENT */ 
/* Q IS CHAR(l) */ 
/* Q CAN HAVE NINE HEX VALUES */ 

DCL Q CHAR(l); 
DCL (Ll,L2,L3,L4,LS,L6,L1,LS,L9) LABEL; 

/* REQUIRED BRANCH POINTS */ 
DCL 1 BTAB(9) BDY(WORD), 

2 ARG CHAR(l) INIT('F3'X,'91'X,'29'X,'33"X,'S2'X,'Sl'X,'00'X, 
, CCi X, , FF' X) , 

/* ALLOWABLE VALUES OF ARGUMENT */ 
2 BPT PTR(24} INIT(ADDR(Ll),ADDR(L2),ADDR(L3), 

ADDR(L4),ADDR(LS),ADDR(L6),ADDR(L7),ADDR(LS}, 
ADDR(L9»; 

/* BRANCH POINTS FOR EACH CODE */ 
DO J = 1 TO 9 BY 1; 
IF ARG(J} = Q THEN GOTO BPT(J}; 

END; 
/* BRANCH TO PROPER ROUTINE */ 

/* IF YOU FALL OUT OF LOOP TO THIS POINT THEN Q DID NOT MATCH 
ANY ARG IN THE TABLE */ 

IGOTO ERROR; L ________________________ ~ _____________________________________________ J 

Using the GENERATE Statement 

There are two forms of the GENERATE statement in BSL: 

SS 

• The simple GENERATE maps the contents of the GENERATE statement into 
the object margin (see GENMGIN compiler option) of the output 
assembler text starting in column 10. The simple GENERATE is 
limited to a single card. 

• The block GENERATE maps a series of cards into the object margin 
(see GENMGIN compiler option) of the output assembler text (the 
source margin specification is ignored). The end of a block 
GENERATE is indicated by a special control statement ($ENDGEN). 
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In practice, you should use the simple GENERATE to generate a single 
instruction or macro instruction; and use the block GENERATE to generate 
a number of lines of executable code or data items. Another considera­
tion is the mapping of the output -- the block GENERATE allows you to 
insert text in column one of the output; the simple GENERATE does not 
allow this. 

Note: To provide proper instruction alignment, the qompiler adds a DS 
OH instruction following every simple GENERATE statement and those block 
GENERATE statemen"ts which are not of the form GENERATE DATA. 

If you include a data item in the text of a block GENERATE statement 
which is not of the form GENERATE DATA, you may need to include code to 
branch around the data item. In the GENERATE DATA statement, however, 
no branch code is necessary. 

If a variable is defined in a GENERATE statement and is referred to 
in both the GENE~~TE statements and the BSL source statements, you must 
declare the variable as GENERATED. This attribute shows the compiler 
that the named variable is defined in a GENERATE statement and, there­
fore, need not be redefined in BSL. 

Appendix A con"tains a detailed listing of a program that uses 
GENERATE statements. The form of the GENERATE statement is described in 
the BSL Language :Specification manual. 

The compile-Time Processor and the GENERATE Statement 

When the BSL compile-time processor substitutes a value for a compile­
time variable, the replacement value is preceded by and followed by a 
blank. This can result in an illegal assembly language statement if the 
compile-time variable is in a GENERATE statement. The problem can be 
avoided in one of the following two ways: 

1. stop the compile-time processor from scanning the GENERATE state­
ment by making it look like a comment during compile-time proces­
sing. For example: 

r---------------'-----------------------------------------------------, 
I GEN; /* I 
I I 
I I 
I I 
I $ENDGEN */ I L ______________________________________________________________________ J 

After reading a 'GEN;' or a '$ENDGEN', the BSL compiler ignores the 
remainder of the card. The compile-time processor will not make 
substitutions in a comment. Therefore, the compile-time processor 
has been stopped from changing the text of the GENERATE statement, 
without changing the way that the BSL compiler handles the GENERATE 
statement. 

2. Define the compile-time variable in such a way that blanks will be 
legal after the substitution is made. For example, if you would 
like to write: 

GEN (Lf)f)i5,f)f);15, CTVBL) ; 

and have the compile-time processor replace CTVBL by its value, 
it could be done as follows: 
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r----------------------------------------------------------------------, 
I % DCL CTVBL CHAR; I 
I % DCL CODE CHARi I 
I % CTVBL :: • ACTNAME' ; I 
I % CODE ::' L,f>f>f>f>f>15 , • I I CTVBL; I 
I GEN (CODE); I L ______________________________________________________________________ J 

This will result in: 

r----------------------------------------------------------------------, 
I GEN (f)Lf>f>f>f>f>15,ACTNAME ); I L ______________________________________________________________________ J 

Program Parameterization 

Example 1 shows a sample BSL program to read a card and then print it. 
The program could have been written to allow either the input. card buff­
er (INSZ) or the output line buffer (OUTSZ) to be any length for a given 
run. The program could also have been written to allow source text from 
a library to be included at points within the source program during com­
pilation. And the program could have been written to determine how many 
input records could fit on an output line, and compile only the code 1::0 
print that number of records. 

The sample program should have been parameterized (generalized) when 
£irst written by using compile-time macro facilities to do all these 
things. This would provide a more flexible, functional program. The 
program could be used as an application with many different values, 
rather than only once as it stands in its original form. 

Remember, this generalizing takes place at compile-time, not at 
object time. In the one compilation, two distinct phases occur. These 
are: 

• MACRO PHASE: The compile-time processor modifies the source text 
according to user instructions. 

• COMPILE PHASE: The compiler translates the modified source text 
into ass embl er text,. 

Using the sample program in Example 1 as a base, inserts can be added 
to generalize the program. (The place for each insert is noted by 
shading. ) 
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• Example 1. 

BSI110' DEC68 

BSL Program to Read a Card and Print It 

0002 

OOO~ 

0004 

0005 

0006 

0010 
0011 
0012 
0013 
0014 

0018 
0019 
OO?O 

I**************************'**;~*~'*~(*~C**:**********,**,**;~*~~*~c**c*********7 
1* *1 
I*TITLF: MAIN - SAMPLE DOCUMENTED BSL PROGRAM *1 
1* *1 
I*FUNCTION: TO READ A CARD AND THEN PRINT IT OUT *1 
1* *1 
I*ENTRY: MAIN. ONLY ENTRY POINT *1 
1* *1 
1* *1 
1* *1 
1*******************************************************************1 

MAIN: PROCEDURE: 

FOR THIS PROCEDURE*I 

CODE FIXED(311: I*CODE SET BY RET*I 
DECLARE I*ROUTINES CALLED*' 

RET ENTRY, I*READS IN A CARD*' 
PRINT ENTRY: I*PRINTS A LINE*' 

OBTAIN: '*OBTAIN AN INPUT CARD*' 
CALL RET( BUF,CODE): I*GET A CARD, AND SET CODE: 

=0. NORMAL READ 
=1, END OF FILE 
=2. ERROR *1 

'*CHECK CODE FOR VALIDITY*I 
IF CODE=O THEN I*VALID INPUT*I 

'*PRINT OUT THIS CARD AND KEEP GOING*I 
DO: 

GO TO OBTAIN: I*CONTINUE WITH THE NEXT CARD*' 
END: 

ELSE IF CODE=l THEN '*NO MORE INPUT*' 
RETURN; I*RETURN TO CALLING PROGRAM*' 

FLSE I*ERROR SITUATION*' 
'*NOTE THE ERROR ON THE PRINT FILE*I 
DO: 

RETURN; 
END: 

END MAIN; 

'*RETURN TO CALLING PROGRAM*I 

I*END OF THE PROCEDURE*I 

PAGE 001 
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r----------------------------------------------------------------------, 
Insert A 

% DECLARE 
INSZ FIXED, 
OUTSZ FIXED, 
LECOL FIXED, 
RECOL FIXED, 
i 

% INSZ=80; 
% OUTSZ=121; 
% RECOL=INSZ+5i 

LECOL=RECOL-4 

Insert B 

BUF CHARCINSZ), 
OUT CHAR(OUTSZ), 

Insert C 

OUTC2:0UTSZ)=BUFi 

Insert D 

OUTCLECOL:RECOL)='ERROR'; 

/* COMPILE TIME VARIABLES */ 
/* INPUT BUFFER SIZE */ 
/* OUTPUT BUFFER SIZE */ 
/* LEFT ERROR COLUMN */ 
/* RIGHT ERROR COLUMN */ 

/* SET LEFT ERROR COLUMN */; 

/* INPUT CARD BUFFER */ 
/* OUTPUT LINE BUFFER */ 

/* MOVE CARD TO OUTPUT LINE */ 

/* INDICATE AN ERROR OCCURRED */ 

L _____________________________________________________________________ _ 

Changing Buffer Sizes 

The inserts A, B, C, and D generalize the buffer sizes as well as the 
position where the word 'ERROR' will appear in the output line. 

Insert A comes immediately after the compiler control statement con­
taining the MACRO option. This insert does several things: 

• The DECLARE statements symbolically name the general items - buffer 
lengths, right and left error column indicators. 

• The assignment statements give numerical values to the buffer 
lengths and the right and left error column indicators. 

Inserts B, C, and D replace the original numerical values with vari­
able names. Example 2, a macro source listing, illustrates the place­
ment of the inserts. 

The resulting program is of far greater value than the original. 
This generalized program may be used for this application a number of 
times with different numerical values fo.r buffer lengths. 
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• Example 2. BSL ~l1acro Source Listing (Changing Buffer Sizes) 

~ '; 

c 

" 

( : 

.------------------------------------------------------------------~ 

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 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

61 

MACRO SOURCE LISTING 

$ASSEM 
$ANNOTATE=2 
~ DECLARE I*COMPILE TIME VARIABLES*I 

INSZ FIXED, 
OUTSZ FIXED, 
LECOL FIXED, 
RECOL FIXED 

INSZ=80: 
OUTSZ=12l: 
RECOL=INSZ+5 : 

1*1 NPUT BUFFER S I ZE*I 
I*OUTPUT BUFFER SIZE*I 
I*LEFT ERROR COLUMN*I 
I*RIGHT ERROR COLUMN*I 

%I*SET FOR ERROR POSITION PAST*I 
I*NORMAL CARD POSITIONS*/: 

LECOL=RECOL-4: I*SET LEFT ERROR COLUMN*I 
1*******************************************************************1 
1* *1 
I*TITLE: MAIN - SAMPLE DOCUMENTED BSL PROGRAM *1 
1* *1 
I*FUNCTION: TO READ A CARD AND THEN PRINT IT OUT *1 
1* *1 
I*ENTRY: MAIN. ONLY ENTRY POINT *1 
1* *1 
1* *1 
1* *1 
1*******************************************************************1 

MAIN: PROCEDURE: 

DECLARE I*VARIABLE DATA ITEMS FOR THIS PROCEDURE*I 
1*1/0 BWFFER AREAS*I 
BUF CHAR(INSZ), I*INPUT CARD BUFFER*I 
OUT CHAR(OUTSZ). I*OUTPUT LINE BUFFER*I 
I*RETURN CODE VARIABLE*I 
CODE FIXEDI311; I*CODE SET BY RET*I 

DECLARE I*ROUTINES CALLED*I 
RET ENTRY. I*READS IN A CARD*I 
PRINT ENTRY: I*PRINTS A LINE*I 

OBTAIN: I*OBTAIN AN INPUT CARD*I 
CALL RETIBUF.CODE): I*GET A CARD. AND SET COD~: 

=0. NORMAL READ 
=1. END OF FILE 
=2. ERROR *1 

I*CHECK CODE FOR VALIDITY*I 
IF CODE=O THEN 

I*PRINT OUT THIS CARD 
DO: 
OUTIl'I=' ': 
OUT(2:0UTSZ4=BUF: 
CALL PRINTIOUTl: 
GO TO OBTAIN: 
END: 

EisE IF CODE=l THEN 
RETURN: 

I*VALID INPUT*I 
AND KEEP Gf1I NG*I 

I*SET FOR SINGLE SPACING*I 
'*MOVE CARD TO OUTPUT LINE*I 
'*OUTPUT THE CARD*I 
I*CONTINUE WITH THE NEXT CARD*I 

I*NID MORE INPUT*I 
I*RETURN TO CALLING PROGRAM*I 
I*ERROR SITUATION*I ELSE 

I*NOTE 
DO: 

THE ERROR ON THE PRINT FILE*I 

N*I 
I*RETURN TO CALLING PROGRAM*I 

62 END MAIN: I*END OF THE PROCEDURE*I 
NO ERROR OR WARNING CONDITION HAS BEEN DETECTED FOR THIS MACRO PASS. 
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Including Text From A Library 

It is possible that an error could result from the generalizing of RECOL 
and LECOL. If OUTSZ is less than either RECOL or LECOL, or both, the 
word 'ERROR' would not be placed in the output line. To avoid this pos­
sibility, and to further generalize the sample program, source text from 
an external library (Figure 13) could be added during compilation. 

Direct Access 

o Figure 13. Source Text From an External Library 

Insert E will replace the two instructions of the sample program 
(both the OUT='b l i and the OUT(LECOL:RECOL)='ERROR'i statements in 
Example 2). 

r----------------------------------------------------------------------, 
IInsert E I 
I I 
I%IF RECOL<=OUTSZ % THEN /* IS RECOL IN RANGE OF OUTPUT LINE */ I 
I %INCLUDE MACROEX(NORMAL) /*' YES */; I 
I%ELSE I 
I %INCLUDE MACROEX(SHORT) /* NO */; I l ______________________________________________________________________ J 

One of the two paths will be taken at compile time, depending upon 
the values of RECOL and OUTSZ. One of two sets of data will be included 
in the program. Example 3 shows a macro source listing that adds source 
text from MACROEX(NORMAL). 
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• Example 3. BSL Macro Source Listing (Including Text) 

(' 

(. 

( ~ 

/) 

NO ERROR OR 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1f 
17 
18 
19 
20 
71 
22 
23 
24 
25 
26 
27 
28 
29 
30 

$ASSFM 
$ANNO;T A TE =2 

MACRO SOURCE LISTING 

% DECLARE I*COMPILE TIME VARIABLES*I 
INSZ FIXED, 
OUTSZ FIXED, 
LECOL FIXED, 
RECOL FIXED 

TNSZ=80: 
OUTSZ=121: 
RECOL=I NSZ+5: 

I*INPUT BUFFER .SIZE*I 
I*OUTPUT BUFFER SIZE*I 
I*LEFT ERROR COLUMN*I 
J*RIGHT ERROR COLUMN*I 

%I*SET FOR ERROR POSITION PAST*I 
I*NORMAL CARD POSITIONS*/: 

LECOL=RECOL-4 I*SET LEFT ERROR COLUMN*/: 
1*******************************************************************1 If/: *1 
J*TITLE: MAIN - SAMPLE DOCUMENTED BSL PROGRAM *1 
If/: *1 
If/:FUNCTION: TO READ A CARD AND THEN PRINT IT OUT *1 
1* *1 
If/:ENTRY: MAIN. ONLY ENTRY POINT *1 
If/: *1 
1*: *1 
1* *1 
1*******************************************************************1 

MAIN: PROCEDURE; 

DECLARE I*VARIABLE DATA ITEMS FOR THIS PROCEDURE*I 
1*1/0 BUFFER AREAS*I 
BUF CHAR(INSZI, I*INPUT CARD BUFFER*I 
OUT CHAR(OUTSZI, I*OUTPUT LINE BUFFER*I 

34 RET ENTRY, I*READS IN A CARD*I 
35 PRINT ENTRY; I*PRINTS A LINE*I 
36 
37 OBTAIN: I*OBTAIN AN INPUT CARD*I 
38 CALL RET(BUF.CODEI; I*GET A CARD, AND SET CODE: 
39 =0, NORMAL READ 
40 =1, END OF FIL E 
41 =2, ERROR *1 
42 I*CHECK ceDE FOR VALIDITY*I 
43 IF CODE=O ,THEN I*VALID ,INPUT*I 
44 I*PRINT OUT THIS CARD AND KEEP GOING*I 
45 DO: 

49 GO TO OBTAIN; I*CONTINU~ WITH THE NEXT CARD*I 
50 END: 
51 ELSE IF CODE=1 THEN I*NO MORE INPUT*I 
5;> RETURN: I*RETURN TO CALLING PROGRAM*I 
53 ELSE I*ERROR SITUATION*I 
54 I*NOTE THE ERROR ON THE PRINT FILE~I 

55 DO: 
56 % IF RECOL <= OUTSZ %THEN I*IS RECOL IN RANGE OF OUTPUT LINE*I 
57 % INCLUDE I*YES*/: 
58 OUT = , MACROEX (~ORMAU 

'; I*SET CARRIAGE CONTROL TO BLANK*I 
59 

60 
61 
62 
63 
64 
65 
66 

WARNING 

OUT(LECOL:RECOLI = 'ERROR'; 

END OF NORMAL 
% 
% 

ELSE 
INCLUDE MACROEX(SHORTl 
CALL PRINT(Oun: 
RETURN; 
END: 

1 *NO*/: 
I*OUTPUT THE ERROR INDICATION*I 
I*RETURN TO CALLING PROGRAM*I 

END MAIN; I*END OF THE PROCEDURE*I 
CONDITION HAS BEEN DETECTED FOR THIS MACRO PASS. 
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Altering the Source Code 

To determine the number of input records that would fit on an output 
line for any given run, and to compile only the code to print that num­
ber of records, two changes to the program, as shown in Example 3, are 
needed. (Note the places for changes are indicated in Example 3.) 

r----------------------------------------------------------------------, 
Insert F 

CODE FIXED (31), /* CODE SET BY RET */ 
I FIXED (31) INIT (2); /* INDEX TO OUTPUT LINE */ 

Insert G 

OUT(I:I+INSZ)=BUF; /* MOVE ONE CARD TO OUTPUT LINE */ 

%IF OUTSZ <=INSZ*2 % THEN /* WILL 2 CARDS FIT IN OUTPUT LINE */ 
/* NO. OMIT CODE TO PROCESS 2ND CARD */ 
/* IS THIS THE FIRST CARD IN LINE */ 

% GOTO ONECARD; 
IF 1=2 THEN 

DOi 
I=I+INSZ; 
GOTO OBTAI N; 
END; 

/* YES. PREPARE TO PROCESS 2ND CARD */ 
/* SET INDEX FOR 2ND CARD IN LINE */ 
/* READ ANOTHER CARD */ 

ELSE /* 2ND CARD HAS BEEN PROCESSED */ 
1=2; /* SET INDEX TO START OF OUTPUT */ 

I%ONECARD: ; /* COMPILE TIME BRANCH POINT FOR ONLY 1 CARD PER LINE */ L _____________________________________________________________________ _ 

Insert F initializes the variable I. Insert G moves data from one 
input card to the output buffer. The compile-time statements determine 
if data from two input cards can fit into the output buffer. One of two 
branches is taken as a result of the determination. Example 4 shows the 
macro source listing at compile-time, and indicates an altered input 
line. 
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• Exampl.e 4. BSL Macro Source Listing (Altering Source Code> 

1 
2 
3 
4 
5 
6 
7 

q 

10 
11 
12 
13 
14 
15 
16 
17 
18 
10 

20 
21 
2;1 
23 
24 
25 
26 
27 
28 
29 
30 
31 
3;1 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
40 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

$ASSEM 
$ANNOTATf'=2 

MACRO SOURCE LISTING 

~ DECLARE I*COMPILE TIME VARIABLES*I 
INSZ FIXED, 
OUTSZ FIXED, 
LECOL FIXED, 
RECOL FIXED 

~ INSZ=80: 
~ OUTSZ=121: 

I*INPUT BUFFER SIZE*I 
I*OUTPUT BUFFER SIZE*I 
I*LEFT ERROR COLUMN*I 
I*RIGHT ERROR COLUMN*I 

~ RFCOL=INSZ+5: %I*SET FOR ERROR POSITION PAST*I 
I*NORMAL CARD POSITIONS*/: 

% LECOL=RECOL-4 I*SET LEFT ERROR COLUMN*/: 
1*******************************************************************1 
1* *1 
I*TITLE: MAIN - SAMPLE DOCUMENTED BSL PROGRAM *1 
1* *1 
I*FUNCTION: TO READ A CARD AND THEN PRINT IT OUT *1 
1* *1 
I*FNTRY: MAl N. ONLY ENTRY POI NT *1 
1* *1 
1* *1 
1* *1 
1*******************************************************************1 

MAIN: PROCEDURE: 

DECLARE I*VARIABLE DATA ITEMS FOR THIS PROCEDURE*I 
1*1/0 BUFFER AREAS*I 
BUF CHAR(INSZ), I*INPUT CARD BUFFER*I 
OUT CHAR(OUTSZ), I*OUTPUT LINE BUFFER*I 
I*RETURN CODE VARIABLE*I 
CODE F IXED!3l1 , I*CODE SET BY RET*I 
I FIXED(31) INIT(21:/*INDEX TO OUTPUT LINE*I 

DECLARE I*ROUTINES CALLED*I 
RET ENTRY. I*READS IN A CARD*I 
PRINT ENTRY: I*PRINTS A LINE*I 

DATA IN: I*OBTAIN AN INPUT CARD*I 
CALL RETlBUF,CODE1: I*GET A CARD, AND SET CODE: 

=0, NORMAL READ 
.:1, END OF FILE 
=2, ERROR *1 

I*CHtCK CODE FOR VALIDITY*I 
IF CODE=O THEN I*VALID INPUT*I 

I*PRINT OUT THIS CARD AND KEEP GOING*I 
DO: 
OUT(ll=' ': 
OUT( I: I +I NSZ.) =BUF: 
IF OUTSZ <= INSZ*2 

GOTO ONECARD: 
IF 1=2 THEN 

DO: 
1=1+1 NSZ : 
GOTO OBTAIN: 
END: 

ELSE 
1=2: 

I*SET FOR SINGLE SPACING*I 
I*MOVE ONE CARD TO OUTPUT LINE*I 

%THEN I*WILL 2 CARDS FIT IN OUTPUT LINE*I 
I*NO.OMIT CODE TO PROCESS 2ND CARD*I 
1*IS THIS THE 1ST CARD ;IN LINE*I 
I*YES.PREPARE TO PROCESS 2ND CARD*I 
I*SET INDEX FOR 2ND CARD IN LINE*I 
I*READ ANOTHER CARD*I 

%ONECARD:: 1* COMPILE-TIME BRANCH 
CALL PRINTlOUTl: 

1*2ND CARD HAS BEEN PROCESSED*I 
I*SET INDEX TO START OF OUTPUT*I 

POINT FOR ONLY 1 CARD PER LINE*I 
I*OUTPUT THE CARD*I 

GO TO OBTAIN: 
END: 

ELSE IF CODE=1 THEN 
RETURN: 

ELSE 
I*NOTE THE ERROR ON 
on: 

I*CONTINUE WITH THE NEXT CARD*I 

I*NO MORE INPUT*I 
I*RETURN TO CALLING PROGRAM*I 
I*ERROR SITUATION*I 

THE PRINT FILE*I 

IF RECOL <= OUTSZ ~THEN I*IS RECOL IN RANGE OF OUTPUT LINE*I 
INCLUDt MACROEX(NORMAL) I*YES*/: 
OUT = • ': I*SET CARRIAGE CONTROL TO BLANK*I 
OUT(LECOL:RECOL) = 'ERROR': 

ENO OF NORMAL 
71 ~ ELSE 
72 ~ INCLUDE MACROEX(SHORT) I*NO*/: 
73 CALL PRINT(OUT): I*OUTPUT THE ERROR INDICATION*I 
74 RETURN: I*RETURN TO CALLING PROGRAM*I 
75 END: 
76 END MAIN: I*END OF THE PROCEDURE*I 

NO FRROR OR WARNING CONDITION HAS BEEN DETECTED FOR THIS MACRO PASS. 
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Appendix A: Example of Program Using BSL 
GENERATE Statements 

Example 5 shows a BSL program which uses both forms of the GENERATE 
statement,. The program reads a card into an area called BUF. 

Of special interest to'OS users is the reference to the OFLAGS field 
of the DCB, which appears in a block GENERATE. You should also note 
that CARDIN, the DCB, is declared as GENERATED . 

• Example 5. Use of the GENERATE statements (Part 1 of 10) 

ASl.IElEVEN MAY69 CRIVER FOR PROGRAM Tn DEMC~STRATE GENERATE 

000 1 /********* ***** ****************************************************** / 
1* *1 
1* THIS PROCEDURE CALLS ANCTHER BSl PRCCEDURE TO READ A CARD INTO AN*I 
/*AREA CALLED IlLF. MOVES IT TC AN ARP CALLEe CUT. ANO CAlLS A *1 
/*RoUTII\E FROM THE BSl LIBRARY TO PRjNT IT. */ 
1* *1 
1***** *** * ** *,. * ** ** ** * * * * * * * * * * ************** **** **** ******** ******** 1 

OR IVFR: /*ENTRY PCI NT*I 
PROC: 

0002 DCL BLF CHAR(SO) LOCAL ExTERNAL; /*INPUT AREA*I 
0003 DCl CUT CHARtl211: /*CUTPUT AREA*/ 
0004 OCL CODE NONLeCAL EXTERNAL: I*CoDE SET BY GETCD*I 
0005 

0006 

0007 
0008 

00C9 
0010 
0011 

CALL GETCD: 
/*TEST CODE FCR SUCCESSFUL READ*I 
I F CODE~=O THEN 

RETURN: 
I*Rc AD wAS SUCCESSFLL*/ 
OLl( U='l': 
OLl(2:1211=flUF: 
CALL PRINTlBUF): 
END DRIVER: 

I*READ 1 CARO*/ 

/*PEAD NOT SUCCESSFUL*/ 
I*RETURN TO CALLING PRoC*1 

/*SET CARR I AGE cm'TROL*/ 
I*PUT BUF IN PRINT L1NE*1 
/*PRINT 1 LINE*/ 
I*RETURN TO CALL ING PRoC­

END CF DRIVER*/ 
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5. Use of the GENERATE Statements (Part 2 of 10) 

OR IVER FOR PROGRAM TO oE~nSTRATE GENERATE 

NAMF 

BliF 

rrDE 

CR I V~R 

CoETCO 

OUT 

PR INT 

ATTRIBUTE Afl.C CRess REFERENCE TABLE 

STATIC. LOCAL. CHARACTER(SOI. EXTERNAL. BOUNoARY(8YTE.1I 
q. 10 

STATIC. I';CNLCCAL. FIXEC13l1. EXTERNAL. BOUNDARY(WORD.l1 
6 

STATIC. LeCAL. E~TRY. EXTER"AL 
1.11 

STATIC. ~ONLCCAL. ENTRY. EXTER~AL 

~. 11 

STATIC. LOCAL. CHARACTER(1211. I~TERNAL. BCUNCARY(BYTE.II 
8. 9 

STATIC. I\CNLCCAL. ENTRY. EXTER~AL 

Ie. 11 

*** PROr. DRIVER HAD NO ERRORS 
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• Example 5. Use of the GENERATE Statements (Part 3 of 10) 

PAGE 

lCC OBJFCT CODf ADDR1 ACDR2 STMT SOURCE STATEME~T F 15APR68 3/28/69 

000000 
000000 90FC DOOr: 
000004 05BO 
000006 
nCOO06 
000006 50rlO R066 
OOOOOA 41 FO 8067 
OOOOOE 50FO 0008 
000012 1AOF 

000014 58FO 8057 
00001A 05EF 

on001 A lPFF 
0000 lC 5810 RC% 
000020 59FO 1000 

000074 4770 R046 

000028 92F1 f\OFA 

oooon D24F 80FR 
000007 9240 R14R 
000036 0226 R14C 

00003r: 41 EO B046 
0[0040 0700 
000042 5BFO R05A 
000046 051F 
000048 OOOOOORO 
00004C 

00004r. 5800 0004 
000050 'l8EC CO or. 
000054 07FE 
000056 

00100 

BOAA 00101 
00151 

R14B 00152 

OOOOC 

OC06C 
OC068 
00008 

00058 

OC05C 
00000 

0004C 

OOOBO 

OC151 

0004C 

00060 

00004 
OOOOC 

Appendix A: 

ICTL 01.71.16 
* 1 * * * * * * * * * *** ** * * * * ** ** ** *** *** ** *** * ** * ** * * *** ** *"' ** * * ** ** * * ** *** * ** 
* /* * 

4 * /* THIS PROCEDURE CALLS ANCHER BSl PROCEDURE TO READ A CARD INTO AN* 
5 * /*AREA CAllED BUF. MOVES IT TO AN AREA CAllED OUT. AND CALLS A 
I> * I*RDUTINE FROM THE BSl LIBRARY TO PRINT IT. 
7 * /* 
8 * 1 ************** * ******* ************* *********** ******** ****** ******** 
'l *DRIVER: /*ENTRY POINT*/ 

10 * PROC; 
11 LClA &T.&SPN 
12 • @001 ANOP 
13 DR I VER CSECT. 
14 STM qJE.@C.12(@Dl 
15 BALR @8.0 
16 @PS,TART DS OH 
17 US ING @PSTART+OOOOO.@B 
18 ST @D.@SAVOOl+4 
19 lA @F.@SAVOOI 
20 ST @F.810.@Dl 
21 LR iilD.@F 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 

22 * DCl BUF CHARI801 lOCAL EXTERNAL; /*INPUT AREA*/ 
23 DCl OUT CHAR 11211 ; /*OUTPUT ARE A*I 
24 DCl CODE NONleGAL EXTERNAL; I*CODE SET BY GETCD*I 
25 * 
26 * 
27 
28 

!:All GETCD; 
l @F.@V1 
BAlR @E.@F 

I*READ 1 CARD*/ 
ADDRESS OF GETCD 0005 

0005 
29 
30 

/*TEST CODE FeR SUCCESSFUL READ*/ 
IF CODE,=O THEN I*READ NOT SUCCESSFUL*/ 

0006 :'11 
32 
33 
34 * 
35 
36 * 
37 * 
38 @<;FF 

39 * 
40 
41 
42 
43 * 
44 
45 
46 
47 
48 
49 @Cl9FE 
50 * 
51 * 

SR @F.@F 
l ml.@A2 
C qJF.OIO.@ll 

RETURN; 
BC 07.@EL01 

/*READ WAS SUCCESSFUL*/ 
OUT! 11=' 1'; 

MV I QUT • C' 1 ' 
DUll 2 : 1211 = BU F; 

MVC OUT+1I801.BUF 
MVI OUT+81.C·' 
~VC QUT+821391.0UT+81 

CALL PRINTIBUF1; 
lA iiJE .@Cl9FE 
CNOP 2.4 
l qJF.@V3 
eAlR ml.@F 
DC AIBUFI 
EOU * 

END DRIVER; 

52 @ElOl l @D.410.@Dl 
53 lM @E.@C.121@Cl 
54 BCR 15.@E 
55 @DATAI EOU * 

ADDRESS OF CODE 0006 
0006 

/*RETURN TO CALLING PROC*I 
0007 

I*SET CARR IAGE CONTRDl*/ 
OOOB 

;*PUT BUF IN PRINT lINE*! 
0009 
0009 
0009 

/*PRINT 1 L1NE*1 

ADDRESS OF PRINT 

/*RETURN TO CALLI NG 
END OF DRI VER*/ 

0010 
0010 
0010 
0010 
0010 
0010 

PRoC-

0011 
0011 
0011 

00000 
00010 
00020 
00030 
00040 
00050 
00060 
00070 
00080 
00090 
00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 
00520 
00530 
00540 
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.. Example 5. 

lrc nAJFCT CODE 

caoooo 
000001 
OOOOO? 
000003 
000004 
000005 
(100006 
000007 
C00008 
C00009 
rOOOOb 
OOOOOA 
ooooor. 
000000 
(,OOOOE 
noooo F 
0000% 0000 
00005~ 00000000 
0000~r. OOCOOOOO 
000060 00000000 
0000104 
00001>8 
0000108 
O()OOI>E 

DODaRO 
COO, 00 

000068 
00017C 
00017e 
000000 
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Use of the GENERATE statements (Part 4 of 10) 

PAGE 

AOOR 1 ACDR 2 STMT SOURCE STATEMENT F 15APR68 3/28/69 

56 @O EOU 00 EOUAIES FOR REGISTERS 0-15 00550 
57 .,1 EOlJ 01 00560 
58 @2 EQU 02 00570 

59 @3 EOu 03 00580 
60 @4 EOU 04 00590 
61 @5 EOl! 05 00600 
62 @6 EClU 06 00610 
63 ~7 Eeu 07 00620 

64 i1!8 ECll) 08 00630 

65 019 EOU 09 00640 
66 @b EOU 10 00650 
67 O1E EClL) 11 00660 
68 @C EOU 12 00670 
69 (;\D EOU 13 00680 

70 @E EOU 14 0069-0 
71 @F EOu 15 00700 

72 @Vl CC VrGETCDI 00710 
73 @A2 DC AICODEI 00720 
74 (;\V3 DC V I PR INT I 00730 
75 OS OF 00740 
76 OS oD 00750 
77 @DATA EOL) * 00760 
78 @SAVo01 EOU @DATA+OoOoOOOO 72 eYTEISI ON WORD 00770 
79 ENTRY aUF 00780 
AD aUF EOU @oATA+00000072 aD BYTEI S I 00790 
81 OUT EOU @DATA+00000152 121 BYTEr S I 00800 

82· EXTRN CODE 00810 
A3' OS 00000273C 00820 
84 @TEMPS OS OF 00A30 
85 @CATEND EOU * 00840 

86 END DRIVER 00S5e 
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• Example 5. Use of the GENERATE statements (Part 5 of 10) 

BSl/FlFVEN MAY69 

0001 

ODD? 
0003 
0004 

0005 

0006 

0007 

0008 

PROGRAM Tn DI:MCNSTRATE THE GENERATE S.TATEMENT 

1**** **** * * "''' * * * * **** **** * '" *** *** **** ****** ******* *** ***** *********** I 
1* *1 
1* THIS PROCEDURE USES CONTROL PRCGRA.~ SERVICES TO DEFINE A DCB. *1 
l*oPEN IT. ANC READ A RECCRC. *1 
1* *1 
1 **** * *** * *** **** * * ** ***** >I< ******>1<********* ****** ************ ******** 1 

GETCD: I*ENTRY PClNT*1 
PRoC :: 
GCl CARDIN CHAR(921 GENERATED: 
DCL BUF CHAR (80 I ~oHCC AL: 
DCl CODE LC1CAl EXTERNAL: 

I*DCB*I 
1* INPUT BUFFER*; 
I*SET TO INDICATE 110 

ERRoR*1 
DCl CFlAGS BIT(SI BASED(ADDR(CARDINI+48); l*oPEN FLAGS IN 

DCl 

DCL 

RO REG(OI PTR(311: 

1TRTPTR REG(71 PTR(3l1: 

DCA*I 
I*PoiNTER TO INPUT 

BUFFER*I 
I*PTR TO INPUT BUFFER 

FOR TRT SCAN*I 
RESTRICTlTRTPTRI: I*RESTRICT COMPILER USE*I 

0009 GFNERATE DATA: I*GENERATE Dce AND TRT TABlE*1 
DSoRG= PS. MACR F= (GM) • DDNAME=BS lIN. CPTCD= C. RECFM= F. 
lREC l=B O. BL K S I ZE=80 • BFT EK=S • BFAlN=F. EoDAD= ENDF I l E. 
BUF No=3 • SYN AD= I CERROR. E RoPT= ACC 

CARD I N DCB 

TR TT AB 

$ FNDGFN 
0010 

0011 

0012 

0013 
0014 
0015 
0016 GFTNFXT: 

DC 
DC 
DC 

64X 'FF' 
X'OO' 
191X 'FF' 

ONLY NCN-ZERo FUNCT ION BYTE = BLANK 

GEN( OPEN (CAROl N. ( INPUT. REREAD III: I*OPEN DCB*I 
I*TEST FOR SUCCESSFUL CPEN*I 
IF Df'LAGS(41='O'B THEN I*CPEN FAILED*I 

I*UPCN FAILURE TO OPEN. SET A CCDE AND RETURN*I 
DO:: 
CoDE=; : 
RETURN: 
END: 

RO=ADDR (BUF I: 

I*SET OPEN FAILURE CODE*/ 
I*RETURN TO CAllING PRoC*1 

I*SET PTR TO INPUT 
BUFFER*I 

0017 GEN(GET CARDIN.(OIl: I*READ A RECoRD*1 
0018 TRTPTR=ADDR(BUFI: 
0019 GENERATE: 

0020 
0071 
0022 

0023 
0024 

00?5 
0026 

HNDGEN 

ENDFILF: 

JOERROR: 

TRT 0(80.71.TRTTAB 
BC 8.GETNFXT 

CODE"O: 
RETURN: 
I*ON END OF F I LE*I 
CODE" 1: 
RETURN: 
I*IF AN I/C ERRCR (CCURS*I 
CODE"2 : 

RETUf>N: 
END GETCD: 

I*SET PTR TO EXECUTE TRT*I 

IS THIS CARC BLANK 
YES. GET ~EXT CARD 

I*SET SUCCESSFUL R EAD*I 
I*RETURN TO CALL ING PROC*I 

I*SET END OF FILE CODE*I 
I*RETURN TO CALLING PROC*I 

;*SET CODE FOR READ 
ERROR*I 

I*RETURN TO CALL ING PRoC*1 
I*END OF GETCD PRDC*I 

PAGE 001 
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• Example 5. Use of the GENERATE Statements (Part 6 of 10) 

AStHt EVFN MAYt9 PROGRAM TO OEI'CNSTRATE THE GENERATE STATEMENT PAGE 002 

104 

eel' c IN NAME 

AUF 

CAROl N 

crllE 

22 E~ICFIlE 

GETCC 

16 CETNFXT 

24 IOERPnR 

OFLAGS 

RO 

TRTPTR 

ATTRIBLTE ANO CROSS REFERENCE TABLE 

STATIC. NONU1CAL. CHAPACTER(SOI. EXTERNAL, BOUNDARYIBYTE.ll 
16. 18 

GENERATED. CHARACTER(921. BOUNCARY(BYTE.ll 
5 

STATIC. LOCAL. FIXED(311. EXTER/\AL. BCUNDAPY(WORo.ll 
13. 20. 22. 24 

STATIC. LOCAL. LABEL. INTERNAL 
2? 

STATIC. LOCAL. E/\TRY. EXTERNAL 
1. 2t 

STHIC. LOCAL. LABEL. INTERNAL 
H 

STATIC. LOCAL. LABEL. INTERNAL 
;>4 

RASED 0/1; ADDRICARDINl+4S. BITISl, BOUNDARY(BYTE.ll 
11 

REGI STEP (01. PCINTER(311. INTER/\AL. BCUNCARY(WORDtll 
16 

REGISTER171. PCINTER(311, INTERI\AL, BCUNDARY(l-iORC.ll 
8. IS 

*** PRnc. GETC D HAD NO ERRORS 
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• Example 5. Use of the GENERATE statements (Part 7 of 10) 

PAGE 

L rr. OBJECT (flOE ADORI ACOR2 S:TMT SOURCE STATEMENT F 15APR68 3128/69 

oeoooo 
000000 90FC Dooe 
rOOC04 05RO 
OOOOOf 
OCOO06 
(,0000f. 50CO f'C7E 
00000 A 41F0 RC7A 
nOOOOE 50FO 0008 
000012 18DF 

000014 
000014 4510 BCl6 
000018 90 
(lOOOIS ooooee 
onOOle OA13 
00001 E 

DOODlE 9110 ROF6 

ocoon 47~0 Rcn 

000026 4lFO 0003 
OOOMA SOFO Bor2 

OOOO?E 47FO BOtA 

oeOFC 

ocooc 

00084 
CC080 
00008 

oe01C 

00032 

00001 
000C8 

OC070 

Appendix A: 

1 ICTl 01.71.16 
2 * 1 ** * *** **************** ************************ ******** **** **** ****** 
3 * 1* 
4 * 1* THIS PROCEDURE USES CC~TRCl PROGRAM SERVICES TO DEFINE A OCB, 
S * I*OPE~ IT. AND READ A RECORD. 
6 * 1* 
7 * 1 **** ** ******** ** ****** ** *** *************** **** ******** ****** ** ****** 
8 *GETCD: I*ENTRY POI NT*I 
9 * PROC: 

10 lClA &T.&SPN 
11 • @001 ANOP 
12 "ETCD CSECT. 
13 STM @~.@C.12 (@D) 
14 RAlR @6.0 
15 @PSTART OS OH 
16 USING @PSTART+OOOOO.@B 
17 ST @D.@SAV001+4 
18 lA @F.@SAV001 
19 ST @F.8(0.@D) 
20 lR @D.@F 
21 * DCl CARDIN CHAR(92) GENERATED; 
22 * DCl SUF CHAR(80) NCNlCCAl; 
23 * DCl CODE lOCAL EXTERNAL; 

I*DC B*I 
I*INPUT EUFFER*I 
!*SET TO INDICATE 110 

ERROR* ! 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 

24 * 
25 '" 
26 '" 
27 * 
2fl * 
29 * 
30 * 
31 * 

DCl OFlAGS BIT(8) BASEC(ADCR(CARDIN)+48); I*OPEN FLAGS IN 

12 *GENERATE 
33 * 
34 * 
35 
36+ 
37+ 
38+ 
39+ 
40+ 
41 
42 * 
43 * 
44 
45 * 
46 * 
47 
48 * 
49 
50 
51 * 
52 
53 * 
54 *GETNEXT: 
55 * 

DCl RO REG(O) PTR(3U: 

DCl TRTPTR REG(7) PTR(3l); 

OCB*I 
!*POINTER TO INPUT 

BUFFER*! 
I*PTR TO INPUT BUFFER 

FOR TRT SCAN*I 
RESTRICTITRTPTR!: I*RESTRICT COMPILER USE*I 

DATA: I*GENERATE DCB AND TRT TABlE*1 

GEN(OPEN (CARDIN'(INPUT.REREAO) I); I*OPEN DCB*I 
CPEN (CARDIN. (INPUT. REREAC)) 
CNOP 0.4 
SAL 1.*+8 lCAC REGI W/LIST ADDR. 
DC ALl(144) OPTION BYTE 
CC AL3(CARCI~) eCB ADDRESS 
SVC 19 I SSUE OPEN SVC 
OS OH 

I*TEST FOR SUCCESSFUL OPEN*! 
IF OFlAGS(4)='0'B T~EN 

T~ OFlAGS.P'00010000· 
I*OPEN FA! lED*1 

0011 
I*UPON FAILURE TO OPEN. SET A CODE AND RETURN*I 
on: 

BC 

lA 
ST 

BC 

05.@9FF 
cnDE:3 : 

@F.3 
@F.CODE 

RETURN: 
15.@EL01 

END; 
RO=AODR (BUF); 

0011 
I*SET OPEN FAilURE CODE*I 

0013 
0013 

I*RETURN TO CALLING PROC*I 
0014 

I*SET PTR TO INPUT 
BUFFER*I 

00000 
00010 
00020 
00030 
00040 
00050 
00060 
00070 
00080 
00090 
00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 

00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
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• Example 5. Use of the GENERATE statements (Part 8 of 10) 

PAGE 

tfC ORJECT C(,DE ADDR1 ADDR2 STMT SOURCE STATEMENT F 15 APR68 3/28/69 

OOOO,? 56 @9FF Eeu 0015 00500 
nOO032 5P 10 RC76 oeon 57 GET"'EXT L @l.@Al ADDRESS OF BUF 0015 00510 
000036 1801 58 LR @0.;;\1 0015 00520 

59 * GEN (GET CARCII\,! 0»: I*RE AD A R ECORD*I 00530 
60 GET CARDn'(O! 00540 

0000,8 4110 80C6 oooce 61+ LA 1.CARDIN LeAD PARAMETER REG 1 
00003C 5AFO 1030 00030 62+ L 15.48(0.1) LCAD GET ROUTINE ADDR. 
000040 05EF 63+ BALR 14. 15 LI~K TO GET ROUTlNf 
00004 ? 64 OS OH 00550 

65 * TRTPTR=ADDR (BUF!: I*SET PTR TO EXECUTE TRT*I 00560 
000042 5810 8076 0007C 60 L @1 .@Al ADDR ~s 5 OF BUF 0018 00570 
000046 1871 67 LR @7.;;\1 0018 00580 

68 *GENERATE: 00590 
000048 DD4F 7000 B126 00000 0012( 69 TRT 0(80.7!.TRTTAB IS THIS CARD BLANK 00600 
00004F 4780 R02C 0003;> 70 BC 8. GETNEXT YES. GET NEXT CARD 00610 
0OO05? 71 OS OH 00620 

72 * CODE=O: I*SET SUCCESSFUL READ*I 00630 
000052 1 SF F 73 SR O:F .@F 0020 00640 
000054 o;OFO 80C2 OCOC8 74 ST @F.CODE 0020 00650 

75 * RETURN: I*RETURN TO CALLING PROC*I 00660 
o 0005e 47FO BC6A oe070 76 BC 15.ILELOl 0021 00670 

77 *ENDFILE: I*ON END OF FILE*I 00680 
78 * CODE=l : I*SET END OF FILE C(,DE*I 00690 

00005r 41FC oeOl oeOOl 79 E~CFILE LA @F,l 0022 00700 
000060 50FO BOC2 000C8 80 ST @F.COOE 0022 00710 

81 * RETlJRN: I*RETURN TO CALLING PROC*I 00720 
0000t4 47FO RCtA OC070 82 BC 15.dEL01 0023 00730 

A3 *IOERRCR: 1*1 F AN I/O ERROR OCCUR 5*1 00740 
84 '" CDDE=2 : I*SET CODE F OR READ 00750 
85 * ERROR*I 00760 

000068 41FO 0002 00002 86 I CERROR LA @F.2 0024 00770 
oooOtc 50FO BOC2 oeOC8 87 ST @F.CCDE 0024 00780 

88 * RETURN: I*RETURN TO CALLING PROC*I 007 0 0 
A9 * END GETCD: I*END OF GETCD PROC*I 00800 

0r.0070 58DO C004 OC004 90 @ELOl L @D.4(0.@D! 0026 00810 
000074 98EC DOOC OCOOC 91 LM @E.@C.12(@C! 0026 00820 
000078 07FE 92 BCR 15.@E 0026 00830 
00007 A <l3 @DATA1 Eeu * 00840 
000000 94 @O Eeu 00 EeUATES FOR REGISTERS 0-15 00850 
nOOO01 95 ;;\1 EOU 01 00860 
000002 96 @2 Eeu 02 00870 
00000'3 97 ;;\3 Eeu 03 00880 
000004 98 @4 EOU 04 00890 
000005 99 @5 EOU 05 00900 
000006 100 @6 Eeu 06 00910 
0000(17 101 @7 Eeu 07 00920 
nooOO 8 102 @8 Eeu 08 00930 
nOGOoa 103 ;;\9 EOU 09 00940 
nOOOOA 104 @A Eeu 10 00950 
OOOOOA 105 .,e EOU 11 00960 
OOOOOC 106 @C EOU 12 00970 
COOOOD 1 C7 @c EeLJ 13 00a80 
OOOOOE 108 @E Eeu 14 00990 
OOQOOF 109 @F EOU 15 01000 
OOOOH 0000 

106 
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• Example 5. Use of the GENERATE statements (Part 9 of 10) 

PAGE 

lre nBJFCT CODE ADDR 1 ACDR2 STMT SnURCE STATFMEI\T F 15APR68 3/28/69 

00007C 00000000 
OC0080 
OCOOAO 
a C0080 
() C0080 

OOOoe? 
C~OOOO 

OC]OOI 
(' e0080 
ooooce 

oeooer 
rooocc 
ooooer 

rooocc 
COOODC 

() 000 FO 
oeOOFl 
OOOOE4 
OOOOFf. 
OOOOF8 

OOOOEr 
OOOOFO 
() OOOFO 
0000 F 1 

0000000000000000 
00000000 

03 
000001 
0000 
4000 
00000001 

41 
OOOO<;C 
80 
000000 

0000F4 C2E20,CS05404040 
OOONr 02 
rooOFO 00 
OOOOF E 5000 

COOlOO ?O 
(,OOlCH 000001 
000104 00COO068 

Appendix A: 

110 @Al DC 
111 OS 
112 OS 
113 @DATA EOU 
114 (ilSAV001 EOU 
115 EXTRN 
116 ENTRY 
117 CODE EOU 
118 RO EQU 
119 TRTPTR EQU 
120 OS 
121 @TEMPS OS 
122 CARDIN DCB 

124+* 
125+* 
126+ CRG 
127+CAROIN OS 
128+ ORG 

130+* 

132+ DC 
133+ CC 

135+* 

137+ DC 
138+ DC 
139+ DC 
140+ CC 
141+ DC 

143+* 

145+ DC 
146+ OC 
147+ DC 
148+ DC 

150+* 

152+ DC 
153+ DC 
154+ DC 
155+ DC 

151+* 

159+ DC 
160+ CC 
161+ DC 

AI SUFI 
OF 
00 

* @O*T(\+OOOOOOOO 
BuF 
CODE 
@DATA+00000072 
00000000 
00000007 
00000076C 
OF 

72 BYTE (S 1 ON WORD 

FUL LWOR 0 INTEGER 
FULLWORD POINTER RtGISTER 
FULLwnRD POINTER REGISTER 

OS ORG= PS ,MACRF= I GM I, DON AME=B Sl IN, OPTCO=C ,REe FM=F , 
lR ECL=80 ,8 LKS I ZE=80, BFTEK= S, BFALN=F, EOOAD= ENOF I LE, 
8U FNO=3, SY"'AO= I C ER RCR, E ROPT= ACC 

CATA CCNT ROL BLOCK 

*-0 TO ELI~INATE UNUSED SPACE 
OF ORIGIN eN WCRD BCUNDRY 
*+0 TO OR I GIN GENERAT IC1N 

C IRECT ACCESS CEVICE INTERFACE 

BL 16 '0' FDAD,DVTBL 
A( 0 1 KEYLE,DEVT,TRBAL 

CCMMON ACCESS METf-'OO INTERFACE 

AL l( 31 BUFNO 
AU 01 BUFCB 
AL2( 01 BUFL 
AL2 '0100000000000000' DSORG 
A (1) J08AC 

FCUNDAT ION EXT ENS ION 

Hl'01000001' BFT EK, BF ALN, HI ARCHY 
AL ,( ENCFILEI EO DAD 
RL l' 10000000' RECFM 
AL3 (0 I EXLST 

FCUNDAT ION BLOCK 

CLB' BSLlN' D.CNAME 
BLl' 000000 10' OFLGS 
BLl'OOOOOOOO' JFLG 
AL2 '0101000000000000' MACR 

BS AM-B PAM-QSAM INTERFACE 

BL l' 00 100000' RERI 
AL3 01 C~ECK, GERR, PERR 
A( 10ERRORl SYNAD 

01010 
01020 
01030 
01040 
01050 
01060 
01070 
01080 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
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• Example 5. Use of the GENERATE Statements (Part 10 of 10) 

PAGE 

I rc nAJFCT CODE ADDRI ACDR2 STMT SOURCE STATEMEI'<T F 15APR68 3/28/69 

oaOl0R 0000 
00010A 0050 
00010C 00000000 
oeOll0 OOOCOOCI 
000114 00 
000115 000,001 

000118 OOCOOOOI 
00011C 0000 
nOOllF 0050 
0(0120 80 
000121 000001 
000124 00000000 
000128 00000001 
000t2C FFFFFFFFFFFFFFFF 
ooour 00 
000161: FFFFFFFFFFFFFFFF 
OGOOFC 
(l0027C 
COOOOO 

108 

162+ 
163+ 
164+ 
165+ 
166+ 
167+ 

169+* 

DC 
DC 
DC 
CC 
DC 
DC 

171+ DC 
172+ CC 
173+ DC 
174+ DC 
175+ CC 
176+ DC 
177+ DC 
178 TRTTAB DC 
179 DC 
180 DC 
181 OFLAGS EQU 
182 @DATEND EQU 
183 END 

H'O' CINDI. CIND2 
AL2(80) BLKSIZE 
F'O' wcpe. WCPL. OFFSR. OFFSW 
A(l) IOBA 
ALl(O) NCP 
AL3(l) EC!BR. ECBAD 

A( l) RECAG 
H'D' (lSI'S 
AL2(80) LRECL 

'SAM INTERFACE 

BLl '10000000' EROPT 
AL3(l) CHRL 
F'O' PRECL 
A( l) EOB 
64X' FF' 
X'OO' ONLY NCN-ZERO FUNCTION BYTE 
191X' FF' 
CARCIN+00000048 8 eIT( 51 ON BYTE 

* GETCD 

BLANK 
01160 
01170 
01180 
01190 
01200 
01210 
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Appendix B: Example of Program Using BSL 
TRACE Option 

I Example 6 illustrates the use of the BSL TRACE option • 

• Example 6. Use of BSL TRACE Option (Part 1 of 11) 

$TRACE 
$ MSGLFVFL=l 
$TPACE ON 

**CONTRCL CARDS** 
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• Example 6. Use of BSL TRACE Option (Part 2 of 11) 

ASLIEL FVEN MAY69 PAGE 001 

110 

000 1 1*** *** ** ** ****** * ***** ****** **** **** ******** ************* *********** 1 
1* *1 
I*RnUTINE TO SCAN FOR NAMES SEPARATED BY SEMICOLONS *1 
1* *1 
1 *** * * * ** * * * * * * * * * * ** ** * '" '" '" * * '" * * *** * * * * '" * * * ** ** ** ** ** * * * ** * * * "'** * * *** 1 

TRACECD: '*ENTRY PCINT FOR ~AIN PROCEDURE*I 
PRf1C: 

0007 OCL CARD CHAR (SO) : ,*USfD TO HOLD A CARD I MAGE*I 
0003 DCL SEMI CHAR( II INIT(': '}: I*USED TO CHECK FOR SEMICoLON*1 
0004 OCL LENRTN ENTRY INTERNAL: I*ENTRY POI"T OF INTERNAL 

PROC*I 
0005 nCL NPTR PTR(3l}: I*PoINTS TO CHARACTERS ON THE 

CARD*I 
0006 DCL FLAG r.HAR( l} LOCAL EXT INiT( 'OO'X} :/*INDICATES IF A NAME 

IS FOUND*I 
0007 IlCL NMTAS(3} CHAR(9} INIT( (3)' '}: I*NA~E TABLE*I 
0008 DCL R13 RFGISHR(131 PTR: I*CONTAINS ADDRESS OF CALLERS 

SAVE AREA*I 
0009 OCL PTBCK POINTER BASED(R13+4} :/*PCINTS TO SECONe wORD OF 

CALLERS SAVE AREA*I 
0010 Dr.L RETCO fiXED 8ASEO(PTBCK+161 :/*USED FOR RETURN CODE*/ 
0011 

J=l: /*START OF i':AME TABLE*/ 
0012 CALL READ(CARD1: /*READ A CARD INTO 'CAPD'*/ 
001 ~ /*SCAN CARD*/ 

00 1=1 TO SO: 
0014 l*rHECK FOR SEMlr.OLON OR RLANK*I 

IF CARD( I h=' '&CARD( I h=SEMI THEN I*NDT A SEMICOLCN OR BLNK*/ 
0015 I*SFT NPTR TO THE CHARACTER AND CALL ROUTINE TO PROCESS A */ 

/*NAME*/ 
Illl: 

C016 NPTR=ADDR <r ARD} + 1-1: 
0017 CALL LENRTN(NPTR1: 
001S END: 
0019 FND: I*END OF ITERATIVE GRCUP FOR 

OO?O 
FLAG='OF' X: 

0021 RETURN: 
Don FULL TAB: /*THE NAME TABLE IS FULL*I 

FLAG=' Fa': 
0023 OFTCD=4 : 

SCANNING*/ 

I*INDICATE NC NAMES FOuND*1 
I*RETURN TD CALLING PROC*I 

/*SET APPROPRIATE FLAG*I 
I*SET APPROPRIATE RETURN CODE*/ 
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• Example 6. Use ()f BSL TRACE Option (Part 3 of 11) 

BSt lEt FV~N MAY69 

0024 1 **** *** ** ****** * **** ****** ******************** ****** ***** *** ******** 1 
1* *1 
I*ROUTINE TO PROCESS A NAME-FIND LENG;rH AND PUT NAME IN TABLE *1 
1* *1 
1 ******** ****** ** **** ******************************** ***** *** **** **** 1 

LENRTN: I*ENTRY POINT FOR INTERNAL PROC*I 
PROC ISTPTR): 

0025 Del STPTR PTR: I*POINTS TO A CHAR ON THE 
CARC-SAME AS NPTR IN 
T RAC ECD*I 

0026 DCl NAME CHARIS) BASEDISTPTR) :I*NAME ON THE CARD*I 
0027 DCl lEN PTR IS): l*lENGTH OF NAME*I 
00?8 

0029 

0030 

0031 
0032 
0033 
0034 
0035 

0036 
0037 
0038 SETNAME: 

0039 
0040 
0041 

0042 

0043 
0044 
0045 
0046 

0047 
0048 

0049 
0050 
0051 RFT: 

0052 

I*SCAN EACH lETTER OF NAME-SHOULD BE lESS THAN 8*1 
DO K.,l TO 9: 
1* LOOK FOR A SEMICDLON*I 
IF NAMEIK)=SEMI THEN 

I*PROCESS NAME*I 
DO: 
LEN=K-1 : 
I=I+lEN: 
GOTO SETNAME: 
END: 

END I 

FLAG"'FF' x; 
RETUR.N: 
I*PUT NAME IN TABLE*I 
NMTABIJ.l)=LEt.; 
NMTAB I J ,21 =NAMEI 1: LEN); 
J=J+J. : 
I*CHE:CK F.OR FULL TABLE*I 

I*WHEN A SEMICOLON IS FOUND*I 

I*SET LENGTH OF NAME*I 
I*REPOSITION SCAN INDEX*I 
I*PUT NAME IN TABLE*I 

I*END OF ITERATIVE GROUP FOR 
SCANN ING NAME*I 

I*INDICATE NAME TOO LONG*I 
I*RETURN TO CALL ING ROUTINE*I 

I*PUT LENGTH IN TABLE*I 
I*PUT NAME IN TABLE*I 
I*BUMP PTR TC NEXT SLOT*I 

IF J<4 THEN I*TABLE NOT FULl*1 
I*SET RETURN CODE AND RETURN*I 
DO: 
RETCD=O: 
GOTO RE T: 
END: 

ELSE 
I*INDICATE FULL TABLE*I 
DO: 
J=l: 
RETCD=20: 

RETURN TO FULL TAB: 
END: 

I*END OF ROUTINE*I 
END LENRTN: 

END TRACECD: 

I*SET RETURN CODE*I 
I*BRANCH TO RETlIRN*1 

I*TABlE IS FULl*1 

I*RESET INDEX FOR NEXT GROUP*I 
I*SET RETURN CODE FOR FULL 

T ABLE*I 
I*BRANCH TO FUl L TAB*I 

I*RETURN TO CALLING PROC-END OF 
INTERNAL PROC*I 

I*END OF MAIN PROC*I 

PAGE 002 
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• Example 6. 

BSLI FL EV EN MAY69 

IlCL' 0 1111 NAME 

CARD 

FI AG 

22 FULL TAB 

to * 

11 * 

2R * 

27 LEN 

LFNRTN 

?6 NAME 

NMTAB 

NPTR 

PTBCK 

12 READ 

44 RET 

10 RFTCO 

R13 

SEM I 

33 SET NAME 

112 

Use of BSL TRACE Option (Part 4 of 11) 

ATTRIBUTE AND CROSS REFERENCE TABLE 

STATIC. LOCAL. CHARACTER(80). INTERNAL. BOUNDARY(BYTE.ll 
12. 14. 14. 16 

STATIC. LOCAL. CHARACTER( ll. EXTERNAL. BOUNDARY(BYTE.ll 
20. 22. 36 

STATIC. LOCAL. LA8EL. INTERNAL 
22. 49 

STATIC. LOCAL. FIXEO(311. INTERNAL. BCUNDARY(WORD.l) 
13. 14. 14. 16. 32. 32 

STATIC. LOCAL. FIXEO(311. INTERNAL. BCUNDARY(WORD,l) 
11. 38. 39. 40. 40. 41. 47 

STATIC. LOCAL. FIXEO(311. INTERNAL. BCUNOARY(WORO,l1 
28. 29. 31 

STATIC. LOCAL. POI NTER (8). I NT ERNAL. BOUNDARY (8YTE.l I 
31. :il2. 38. 39 

STATIC. LOCAL. ENTRY. INTERNAL 
17. 24. 51 

8ASED ON STPTR. CHARACTER(8). BCUNDARY(BYTE.ll 
29. 39 

PAGE 003 

(3). STATIC. LOCAL. CHARACTER(9). INTERNAL. BOUNDARY(8YTE.l) 
38. 39 

STATIC. LOCAL. POINTER(31). INTERNAL. BOUNDARY(WORD. n 
16. 17 

BASED ON R13+4. POINTER!3l1. BCUNDARYIWORD.ll 
10 

STATIC. NONLOCAL. ENTRY. EXTER,.,AL 
12. 52 

S;TATIC. LOCAL. LA8EL. INTERNAL 
44. 51 

BASED ON PTBCK+16. FIXEDI311. BCUNDARY(WORD.1) 
23. 43. 48 

REGISTER( 13). POINTER(311. INTERNAL. BOUNDARY(WORD.ll 

STATIC. LOCAL. CHARACTER(ll. IHERNAL. BOUNDARY(8YTE.l) 
14. 29 

STATIC. LOCAL. LABEL. INTERNAL 
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• Example 

RSL/ELFVFN MAY69 

Dr.L' C IN 

74 

6. 

~IAME 

STPTR 

TRACECD 

Use of BSL TRACE Option (Part 5 of 11) 

ATTRIBUTE AND CROSS REFERENCE TABLE 
33. '18 

PARAMETER. POINTER(31l. INTERNAL. BOUNDARY(WORD.ll 
25. 25. 26 

STATIC. LOCAL. ENTRY, EXHRNAL 
1. 52 

PAGE 004 

*** PROC. TRACECD HAD NO ERRORS 
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• Example 6. Use of BSL TRACE Option (Part 6 of 11) 

PAGE 

lOr: ORJFCT CODE ADDRI ADDR2 STMl SOURCE 5T AT EMENT F 15APR68 3/28/69 

I CTL 01.71.16 00000 
LClA &T.&SPN 0001 00010 

.@001 ANOP 0001 00020 
000000 TRACECD CSECT 0001 00030 
000000 90FC DOOr: OOOOC STM @E.@C.12{@D) 0001 00040 
000004 05110 6 RALR @B.O 0001 00050 
000006 7 @PSTART OS OH 0001 00060 
000006 8 US ING @P5TART+00000.@B 0001 00070 
000006 5000 R2EF 002F4 9 5T @D.@5AVOOl+4 0001 00080 
nOOOOA 4lFO R2EA 002FO 10 LA OlF.@SAVOOl 0001 00090 
OOOOOE SOFa n008 00008 11 ST @F.A{o.@D) 0001 00100 

000n12 lAOF 12 lR @D.@F 0001 00110 
000014 58FO R2D6 002DC 13 L @F.@BSlTRCE 0001 00120 
(lOn01R nSFF 14 PALR @E.@F 0001 00130 
OOOOlA F3Dq( IC3(S(3C440 15 Dr CL8'TRACECC ' 0001 00140 
000072 0001 16 CC H'OOOI ' 0001 00150 
on0074 0002 17 DC H'0002' 0001 00160 
000071> 9200 0002 00002 18 MVI 0002(@D).0011/256 00170 
00002A 920R COOO 00003 19 MVI 0002+1 (@e) .0011-0000 00180 
00002E 41FO 0001 00001 20 LA OlF.l 0011 00190 
(100032 50FO R3A6 003Ar: 21 ST @F.J 0011 00200 
000036 9;>OC 0003 00003 22 MVI 0002+1 (@D).0012-0000 00210 
OOOO"lA 58FO R20E 00?E4 23 L @F.@B5lTRCC 0012 00220 
00003E OSEF 24 BAlR @E.@F 0012 00230 
C 00040 OOOC 25 DC H'OO 12' 0012 00240 
000042 D9CSr: lC440404040 26 DC CLA I READ 0012 00250 

on004A 41EO AOS2 00058 27 LA @E.@CL9FF 0012 00260 
00004 F 28 CNDP 2.4 0012 00270 
00004E S8FO B2CA 00200 29 L @F.@Vl ADDRESS QF READ 0012 00280 
OOOO~? 051F "l0 BALR @l.@F 0012 00290 
On0054 OOOOO'3oB 31 DC A(CARD) 0012 00300 
0000S8 41FO 0001 00001 32 @CL9FF LA @F.l 0013 00310 
aaDOSC 50FO B3AA 003AO 33 ST OlF. I 0013 00320 
(100060 45FO B2C4 002CA 34 OlD09FD BAL OlE.@BSLTRCB 0013 00330 
000064 0000 35 DC H' 00 13' 0013 003',0 
000066 920E 0003 00003 36 MVI 0002+1 (@D) .0014-0000 00350 
(10006A 5810 B3AA 003BO 37 L @l.I 0014 00360 
00006F 41Al B331 00337 38 LA @A.CARD-l(@l) 0014 00370 
000072 9540 AOOO 00000 39 CLI o {@A).C' 0014 00380 
000076 4780 ROflC 000C2 40 BC 08,@9F9 0014 00390 
00007 A 0500 AOOO 8382 oooeo 00388 41 CLC O(l.@A).SE~I 0014 00400 
000080 4780 AOR6 OOOBC 42 BC 08.@9F8 0014 00410 
000084 9210 0003 00003 43 MVI 0002+1 (@C).0016-0000 00420 
00008R 48FO B2R6 002AC 44 LH OlF .@Dl 0016 00430 
onoORC r;AFO R3AA 003BO 45 A @F.I 0016 00440 
on0090 4100 8332 00338 46 LA @O.CARD 0016 00450 
000094 UFO 47 AR @F.@O 0016 00460 

nOOOQ6 50FO 8386 0038C 48 ST @F.NPTR 0016 00470 

00009A 9211 0003 00003 49 MVI 0002+l{<ilC) ,0017-0000 00480 
00009E S8FO A2DE 002E4 SO L @F.@BSLTRCC 0017 00490 
0000A2 OSEF 51 BALR @E.@F 0017 00500 
OOOOA4 nOll 52 DC H' 00 17' 0017 00510 
0000A6 03C5DSD9E3D54040 53 DC CL8' LENRTN 0017 00520 
OOOOAE 41EO B086 OCOBC S4 LA OlE .@CL9F7 0017 00530 
0000A2 0700 55 CNDP 0,4 0017 00540 
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LCC OBJFCT CODE AOORI AOOR2 STMT SOURCE STATEMENT F 15APR68 3/28/69 

000084 4510 8132 00138 56 8AL @l.LENRTN 0011 00550 
0000R8 0000038( 51 DC A(NPTRI 0017 00560 
OOOOBC 58 @CL9F1 EQU * 0017 00510 
OOOORC 45EO B2C4 002CA 59 @9F8 SAL @E.@BSLTRCB 001B 00580 
OOOOCO 0012 60 DC H'OO18' 0018 00590 

0000C2 45EO B2C4 002CA 61 @9F9 BAL @E.@BSLTRCB 0018 00600 
0000C6 0012 62 DC H' 0018' 0018 00610 
0000C8 9213 0003 00003 63 MVI 0002+1 (@Cl.0019-0000 00620 
OOOOC( 58FO B3AA 00380 64 L @FtI 0019 00630 
000000 4AFO 8288 002BE 65 AH @F.@02 0019 00640 
000004 SOFO A3AA 003BO 66 @D09FC 5T @F.J 0019 00650 
000008 50FO B3FE 00404 67 ST @F .@Tl 0019 00660 
o OOODC 45 EO B 2(4 002CA 68 BAL @E.@BSLTReB 0019 00670 
OOOOFO Don 69 DC H' 0019' 0019 00680 
OOOOE? 58FO R3FE 00404 10 L @F.@Tl 0019 00690 
OOOOEn 49FO B2RA 002CO 11 CH @F.@03 0019 00100 
(lOOOEA 41CO R05A 00060 12 BC lZ,@009FC 0019 00110 
OOOOEE 9214 0003 00003 73 MVI 0002+lC@Cl.0020-0000 00720 
OOOOF2 920F B38A 00390 14 MVI FLAG. X' OF' 0020 00730 
0(l00F6 9215 0003 00003 75 MVI 0002+1 (@CI.0021-0000 00140 
OOOOFA 47FO Bl14 OOllA 16 BC 15.@ELOl 0021 00750 
OOOOFE 45EO 82C4 002CA 71 FULLTAB 8AL @E.@BSLTRCB 0022 007AO 
000102 0016 78 DC H'0022' 0022 00710 
000104 D200 Ro8A 8?E2 00390 002E8 79 MVC FLAG( 11.@C3 0022 00780 
00010A 9211 0003 00003 80 MVI 0002+1 (@CI .0023-0000 00190 
00010E 41FO 0004 00004 81 LA @F.4 0023 00800 
000112 5810 OC04 00004 A2 L @1.4(@01 0023 00B10 
000116 50FO 1010 00010 B3 ST @F.16(0,@11 0023 00820 
00011A 45EO R2(4 OOZCA 84 @EL01 BAL @E.@BSLTR(B 0024 00830 
OOOllE 0018 85 DC H'0024' 0024 00840 
000120 58FO B2(E 002[14 86 L @F.@B5LTRCR 0024 00850 
000124 05EF 87 BALR @E.@F 0024 00860 
000126 60C3(10-303(50960 88 DC CL8'-CALLER-' 0024 00870 
00012F 5800 0004 00004 89 L @D,4(0.@OI 0024 00880 
000132 98EC DOOr. OOOOC 90 LM @IE,@C.t2(@CI 0024 00890 

000l"l6 07FE 91 BCR 15,@E 0024 00900 
000138 90EC OOOC OOOOC 92 lENRTN STM @E.@Crl2(@CI 0024 00910 
ooonc 5000 83R2 003B8 93 ST @:O.@SAV002+4 0024 00920 
000140 41FO B3AE 003[14 94 LA @F.@SAV002 0024 00930 
000144 SOFO 0008 00008 95 ST @F. 8 (O.@OI 0024 00940 
000148 18DF 96 LR @rO.@F 0024 00950 
00014A 58FO R2D6 002DC 97 L @F.@8SLTRCE 0024 00 0 60 
00014f 05EF 98 flALR @E.@F 0024 00970 
000150 03(505D9F3054040 99 DC CLB' LENRT~ 0024 00980 
000158 0018 100 DC H'0024' 0024 00990 
00015A 0002 101 DC H' 0002' 0024 01000 
00015r. 4lFO 0001 OCOOI 102 LA @F.l 0028 01010 
000160 50FO I'3FA 00400 103 5T @F.K 0028 01020 
000164 45EO R2C4 002CA 104 @OO9F5 BAL @E,@85LTRCB 0028 01030 
000168 001C 105 DC H'0028' 0028 01040 
00016A 9210 0003 00003 106 MVI 0002+1 (@C).0029-0000 01050 
00016E 58CO B3FA 00400 107 L iilC.K 0029 01060 
000172 5880 1000 00000 108 L @8. 0 (0.@1) ADDRESS OF STPTR 0029 01010 
0001 H 5898 0000 OCOOO 109 L @9.0(@81 STPTR 0029 01080 
OOOl7A 41AC 9000 00000 110 LA @A,O(@C.@91 0029 01090 
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LCC nAJ E(T cnOE AOORI AOOR2 STMT SOURC E ST ATFMENT F 15APR68 3/28/69 

OOOl7E 06AO III ACTR @A.O 0029 01100 

n00180 rl500 AOOO R3A2 00000 C0388 112 (LC O( 1.@A).SEMI 0029 01110 
000186 4770 AIA( 00182 113 AC 07.@9Fl 0029 01120 

000lAA 92lF 0003 00003 114 MVI 0002+1 (@e).0031-0000 01130 
00018F ~AFO B3FA 00400 1I5 L @F.K 0031 01140 
00010? 06FO 116 ACTR @F.O 0031 01150 
000194 47FO A3F6 003FC 117 STC @F.LEN 0031 01160 
000198 9220 rlO03 00003 118 MVI 0002+1 (@C).0032-0000 01170 
00019C lAFF 119 SR @F.@F 0032 01180 

00019F 43FO A3F6 OO,F[ 120 IC @F. LEN 0032 01190 
noo lA7 5AFO R3AA CO,BO 121 A OIF t I 0032 01200 
0001A6 50FO A3AA 003AO 122 ST @F. I 0032 01210 
0001AA 9271 nco, 00003 123 MVI 0002+1I@CI.0033-0000 01220 
OOOlAE 47FO BlE8 001EE 124 BC 15.SETNAME 0033 01230 

0001A2 45EO B2C4 002CA 125 @9F1 BAl @E.@BSlTRCB 0034 01240 
0001R6 oon 126 DC H' 0034' 0034 01250 
0001R8 9223 0003 00003 127 MVI 0002+1 (@C) .0035-0000 01260 

OOOIPC 58FO B3FA 004CO 128 L @F.K 0035 01270 
[\001(0 4AFO A2R8 0021lE 129 AH @F.@02 0035 01280 
0001(4 50FO A3FA C0400 130 @009F4 ST @F.K 0035 01290 
0001(8 50FO A3FE 00404 131 ST @F.@Tl 0035 01300 
0001C( 45EO B2[4 OC2CA 1-32 BAl @E.@eSlTRCP 0035 01310 
OOOlrlO 0073 133 DC H'0035' 0035 01320 

000102 58FO A,FF 00404 114 l @F.@Tl 0035 01330 

000lrl6 49FO R2AC C02(2 135 CH @F.@04 0035 01340 

OOOlDA 47CO 1l15F 00164 136 AC 12.@009F5 0035 01350 

aOOtDE 9224 0003 00003 137 MVI 0002+1 (@C).0036-0000 01360 

000lE2 92FF B38A 00390 138 MVI FLAG.X' FF' 0036 01370 

0001E6 9225 DCA, 00003 139 MV! 0002+1 (O'C1.0037-0000 01380 

0001FA 47FO B114 OOIlA 140 BC 15.@ELOl 0037 01390 

0001EE 45EO B2C4 002CA 141 SETNAME RAL @E.@BSLTRCB 0038 01400 

0001F2 0026 142 DC H'0038' 0038 01410 

0001F4 58CO B3A6 003AC 143 L @C.J 0038 01420 

0001F8 4CCO A2RC 002(2 144 MH @(.@04 0038 01430 

0001FC 41AC A382 00388 145 LA @A.NMTAB-9(@CI 0038 01440 

000200 D200 AOOO B3F6 00000 003FC 146 MVC OIl.@A).LEN 0038 01450 

000206 9227 000, 00003 147 MVI 0002+ lI@CI • 0039-0000 01460 

00020A 1888 148 SR @8.@8 0039 01470 

OC020C 4,80 B3F6 003FC 149 IC @8 • LEN 0039 01480 
000210 4lA[ A383 00389 150 LA @A.NMTAB-8(@CI 0039 01490 

000214 4190 0001 00001 151 LA @9.1 0039 01500 

o 00n8 5860 1000 00000 152 L @6.0 (o.@ 11 ADORES S OF STPTR 0039 01510 

00021( 5876 0000 00000 153 1 @7.01@6) STPTR 0039 01520 

000220 4lE9 7000 00000 154 LA @E.OI@9.@71 0039 01530 

0002?4 06EO 155 ACTR @E.O 0039 01540 

000226 1889 156 SR @8.@9 0039 01550 

000228 4480 R7BE 002C4 157 EX @8.@MV[ 0039 01560 

ooonc 9228 0003 00003 158 MVI 0002+1 (@CI.0040-0000 01570 

000230 41FO COOL 00001 159 LA @F.t 0040 01580 

000234 5AFO B3A6 003A( 160 A @F.J 0040 01590 

ooone 50FO A3A6 OC3AC 161 ST @F.J 0040 01600 

000:>3C 9229 r,003 00003 162 MV! 0002+1I@C).0041-0000 01610 

000740 41 FO 0004 00004 163 lA @F.4 0041 01620 

000244 59FO R3A6 003AC 164 C @F .J 0041 01630 

000248 47CO 8764 0026A 165 BC 12.@9FO 0041 01640 

116 



IBM Confidential 

• Example 6. Use of BSL TRACE Option (Part 9 of 11) 

PAGE 

Lec OBJFCT CODE ADDR 1 ACDR2 STMT SOURCE STATEMENT F 15APR68 3/28/69 

OOO?"4C 9228 D003 00003 166 MVI 0002+l(@DI .0043-0000 01650 

000250 1 BFF 167 SR @F.@F 0043 01660 

000252 5880 0004 00004 168 L @8.4(@DI 0043 01670 
OOO?56 50FO 8010 00010 169 ST @F.l6(0.@81 0043 01680 
00025A 922r 0003 00003 170 MVI 0002+1 (@CI.0044-0000 01690 

00025F 47FO 82AC 002B2 171 BC 15. RET 0044 01700 

0002<'>2 9220 DOO3 00001l 172 MVI 0002+ 1 (@el .0045-0000 01710 
OOO2t6 47FO B2A6 002AC 173 BC 15.@9EF 0045 01720 
00026A 45EO B2C4 002CA 174 @9FO 8AL @e·@BSLTRCB 0045 01730 
0002f>E 002D 175 DC H'0045' 0045 01740 
000270 922F 000"3 00003 176 MVI 0002+1 (@el ,0047-0000 01750 
n00274 41FO 0001 OC001 177 LA @F.l 0047 01760 
000278 50FO B3A6 003AC 178 ST @F,J 0047 01770 
00027C 9230 0003 00003 179 MVI 0002+ 1 (@el.0048-0000 01780 

000280 41FO 0014 00014 180 LA @f.20 0048 01790 

000284 58eD 0004 COOC4 181 L @C.4(@DI 0048 01800 
000288 50FO COLO 00010 182 ST @F.l6(0.@CI 0048 01810 
00028C 9231 n003 00003 183 MVI 0002+1 (@el .0049-0000 01820 

000290 58FO B2CE 00204 184 L @F.@BSLTRCR 0049 01830 

000294 05FF 185 BALR @E.@F 0049 01840 

(100296 C6E4D3D1E3CIC240 186 DC CL8'FULLTAB' 0049 01850 

G0029E 5800 0004 00004 187 L @p.4(0.@DI 0049 01860 

0002A2 41EO ROF8 CCOF E 188 LA @E.FULLTAB 0049 01870 
0002A6 G8Ff' 0010 00010 189 LM @F.@C.l6(@Dl 0049 018BO 

0002AA 07FE 190 BCR 15.@E 0049 01890 

0002AC 45EO ~2C4 002r A 191 @9EF BAL @E.@BSLTRCB 0050 01900 

0002RO OOO? 192 DC H"0050' 0050 01910 

0002R? 193 RET EQU * 0050 01920 
0002R2 45EO B2C4 002CA 194 @EL02 BAL @E.@BSLTRCB 0050 01930 

(10n2R6 0032 195 DC H'0050' 0050 01940 
(1002B8 47FO R114 00llA 196 BC lS.@ELOl 0050 01950 
0002RC 1 S7 @DATAI EQU * 01960 

000000 198 @o EQU 00 EQUATES FOR REGISTERS 0-15 01970 

000001 199 @1 EQU 01 01980 

OOOOO? 200 @2 EQU 02 01990 

000003 201 @3 EQU 03 02000 

000004 202 @4 EQU 04 02010 

000005 203 @5 EQU 05 02020 

000006 204 @6 EQU 06 02030 

000007 205 @7 EQU 07 02040 

oon008 206 @8 EQU 08 02050 

000009 207 @9 EQU 09 02060 

oOOOOA 208 @A EQU 1'0 '02070 

OOOOOR 209 @B EQU 11 02080 

aooooc 210 @C EQU 12 02090 

000000 211 @D EQU 1'3 02100 

nOOOOF 212 @E EQU 14 02110 
OOOOOF 213 @F EQU 15 02120 
n002RC FFFF 214 @Dl DC H'-l' 02130 
0002RF 0001 215 @D2 DC Hll' 02140 
0002CO 0050 2 t 6 @D3 DC H' 80' 02150 
0002(2 0009 217 @D4 DC H'9' 02160 
(1002C4 D200 AOOO FOOO 00000 00000 218 @MVC MVC O(I.@AI.O(@EI 02170 
OOO?CA 58FO R2DA C021:0 219 @8SLTRCB L @F.@BSLTRCL 02180 
0002(E 07FF 220 BCR 15.@F 02190 
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Lee OBJECT COOE ADDR 1 ADDR2 STMT SOURCE STATEMENT F 15APR68 3/28/69 

[) 002 (")0 00000000 221 @Vl DC VIREADI 02200 
0002n4 OOCOOOOO 222 @BSLTRCR DC VIIKETRCRI 02210 
r 00208 00000000 223 OIBSL TRCI DC VIIKETRCII 02220 
00020C 00000000 224 OIBSL TRCE DC VIIKETRCEI 02230 
o 002EO 00000000 225 OIBSL TRCL DC VIIKETRCU 02240 
0002E4 OOCOOOOO 226 @BSLTRCC DC VIIKETRCCI 02250 

OOO?FR 227 OS OF 02260 
000?F8 (MO 228 @C3 DC, C' FO' 02270 

0002FO 229 OS 00 02280 
OOO?FO 230 @DATA EOU * 02290 

0007FO 231 @SAVOOI EQU @DATA+OOOOOOOO 72 8YTEIS) ON WORD 02300 
0003"18 732 CARD EOU @DATA+00000072 80 BYTEIS) 02310 
000388 233 ORG @DATA+00000152 02320 
000,88 234 SEMI EQU * 1 BYTE IS) 02330 

000"188 5E 235 DC C· ~ • 02340 

00038r. 236 NPTR EQU @DATA+00000156 FULLWORD PO INTER 02350 
237 ENTRY FLAG 02360 

000390 238 ORG @DATA+00000160 02370 

000'190 739 FLAG EOU * 1 BYTEIS) 02380 

000390 00 240 DC X '00' 02390 
000391 241 NMTAB EOU * 3*9 8YTEI S 1 02400 

242 &T SETA 00003 02410 
243 • L099999 ANOP 02420 

000391 40 244 DC C' 02430 

000392 4040404040404040 ?45 DC 00008C' , 02440 
246 &T SETA &T-l 02450 
247 AI F I &T NE 0). L099999 02460 
248 • L099999 ANOP 02420 

0003QA 40 249 DC C' , 02430 
00039A 4040404040404040 250 DC 00008C' 02440 

251 & T SETA &T-1 02450 
252 AIF I &T NE 0 I. L099999 02460 
253 • L099999 ANOP 02420 

0003A3 40 254 DC C' , 02430 

n 003A4 4040404040404040 2,,5 DC OOOORC' 02440 
256 &T SETA &T-1 02450 
257 AI F I &T NE 0). L099999 02460 

000000 ? 58 R 13 EOU 00000013 FULLWORD PO INTER REGISTER 02470 

000004 259 PTBCK EOU 00000004 FULLWOPD POINTER 02480 

000010 260 RETCD EOU 00000016 FULL WORD I NT EG ER 02490 

OOO,AC 261 J EOU @DATA+00000188 FULLWORD INTEGER 02500 

OCO~BO 262 I EOU @DATA+00000192 FULLWORD INTEGER 02510 

0003B4 263 @SAV002 EOU @DATA+00000196 72 BYTEIS) ON WORD 02520 

ceoooo 264 S,TPTR EOU 00000000 FULLWORO POINTER 02530 

000000 265 NAME EOU 00000000 8 8YTEIS) 02540 
()003FC 2'66 LEN ECU ~DATA+00000268 1 BYTE POINTER 02550 

C00400 267 K ECU @DATA+00000272 FUL LWORD INTEGER 02560 

OC02FO 268 ORG @DATA 02570 

0002FO 269 OS 00000276C 02580 

000404 270 @TEMPS OS OF 02590 

o C0404 00000000 271 @ll DC F'O' 02600 

r00408 272 @DATEND EOU * 02610 

CCOOOO 273 END TRACECO 02620 
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FNTFRING TPACEcr • SAVF AREA AT 011:310 
CALL ING REAC FROM STATEMENT 00012. 

TO 0001/l FROM 00014. 
TO 00010 FRO" 00019. 

(ALLlNt; l ENRTN FROM STATEMENT oe017. 

~NTERING LENRTN • SAVE AREA AT 0163D4 
TO 00028 FROM 00024. 
TO 000'14 FROM 00029. 
TO 00028 FROM 00035. 
TO 00034 FROM 00029. 
TO 00028 FROt-' 000,5. 
TO 000'14 FROM 00029. 
TO 00.028 FRnM 00035. 
Tn 000'18 FROM 00033. 
Tr' 00050 FRO,. 00044. 
Tn 00024 FROM 00050. 

RFTURNINC; TO -CAllER- FRnM 00024 .. RETURN CODE IS 000000. 

TO 0001'3 FROM 00C19. 
TO OC018 FROt-< 00014. 
TO 00013 FROM 00019. 
TO 00018 FROM 00014. 
TO 00010 FPO,. 00019. 

rAlI ING LFNRTN FROM STATFMFNT C(017. 

ENTER INC; LENRTN • SAVE AREA AT 016304 
TO 00028 FROM 00024. 
Tn 00034 FROM 00029. 
TO 00028 FROM 00035. 
TO 00034 FROM 00029. 
TO 00028 FRnM 00035. 
TO 000'18 FROM 00033. 
TO 00050 FROM 00044. 
TO 00024 FRnM C0050. 

RFTURNING Tn -CALLER- FRnM 00024.RETURN CODE IS 000000. 

TO 0001"1 FROM 00019. 
CALLING LFNRTN FROM STATEMENT 00017. 

ENTFR ING L FNRTN • SAVE AHA AT 016304 
Tn 000~8 FROM 00024. 
Tn 00034 FROM 00029. 
TO OOO?A FROM 000'15. 
TO 000'18 FRnM 00033. 
Tn 00045 FROM 00041. 

RETURNING Tn FULL TAB FROM 00049.RETURN CODE IS 000014. 

TO ooon FROM 00017. 
RI'TURNING Tn -OLLER- FROM 00024.RETURN CODE IS 000004. 
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Using 

Example 7 illustrates the use of os T:ESTRAN with your BSL program. The 
example shows a method of displaying two areas in the BSL program. One 
area 1S AUTOMATIC, the other is STATIC, and both areas are displayed at 
the label BACK in the BSL program. 

• Example 7 • Use of OS TESTRAN (Part 1 of 17) 

In Jnp MS(.lEVFl=l 
f fJr'Rl IB en OSf\!AMF=CMP2.D I SP=( r'LD. PASS I. UNI T=2311.VoLUME=SER=XB157 
IISTEPI EXEC Pr-~=IFUASM.PAR~='LOAO.NOOE(K.TEST' 
f IS YSGO DO DSN AME=r.LOAOSFT. SPACE= (80. (200.51) .01 SP= (MOD. PASS) • ur-.IT= 231l 
flSYSL IR DO nSNAMF=SYSl.MArLIB.UNIT=2311.VOLUME=SER=SYSRS3. x 
II uISP=(OLD.PASS) 
f/SYSPUNf:H cr. UNIT=;>5~0-;> 

IISYSPRINT cr, SYSOUT=A 
IISYSUTI DO DSNAME=r.UT1.UNIT=2311.DISP=(~IEW.DELETE).SPACE=(CYL. (3.1») 
/ISYSUT2 DO nSNAME=f.UT?UNIT=2311.DISP=(NEW.OELETE).SPACE=(CYL. (3.1») 
IfSYSUn DC OSNAf<E=f;UT1.UNIT=2311.0ISP=(NEw.oELETE).SPACE=(CYl. (3.1)) 
ffSYS1N Dr. * 
IFF73fI ALI DC. FOR A STEP1 
IFF?'71 JoRLIR ON ;>91 
1FF?'l7I SYSGC ON 190 
1 FF?'I7I SYSL IR n~1 290 
TFF?37I SYSPUNCH nN OOD 
I EF237I SYSUTI ON IS? 
IFF/3?1 SYSUT2 ON 191 
IFF ?37 T SYSUT 3 nN ?91 
TFF?37I SYSIN flN DOC 
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LCC OBJECT CODE ADDRI ADD.2 STMT SOURCE S.TATEMENT F 15APR68 3128/69 

Or.oooo 

000000 

oeoooo 
000000 OA31 
000007 15 
00000"3 000000 
000006 4040C2E2C3C6F4E3 
OOOOOF 80 
OOOOOF 0032 
000011 OOW 
000013 BC 
000014 00 
000015 h2 
COOOOO 

000000 
000015 
00001') 
000015 a? 
000016 01 
00001.7 07 
000018 000000 
00001A 01 
00001r. 62 
oeoooo 

000000 
00001C 
OOOOIC 
OOOOIC lA 
000010 02 
OOOOIF OC 
00001 F 
OOOOIF C2E2D340C4ClE3Cl 
000027 
000027 08 
00002B 62 
000000 

ceoooo 
0000?8 
000028 
0000?8 06 

1 * 
2 GO 
3 

5 
6 
7 
8 GOl 
9 

10+Gnl 
11+1 HARI 
12+ 
13+ 
14+ 
15+ 
16+ 
17+ 
18+ 
19+ 
20+1 HBSI 
21+GO 

22 * 
23 
24 
25+GOl 
26+ 
27+1 HBR2 
28+ 
29+ 
30+ 
21+ 
32+ 
33+1 HBS2 
34+GO 
35 * 
36 
37 
38+GOl 
39+ 
40+1 HBR3 
41+ 
42+ 
43+ 
44+1 HBY3 
45+ 
46+1 HBZ3 
47+ 
48+1 HBS3 
49+GO 
50 
51 
52+GC1 
53+ 
54+IHBR4 
55+ 

Appendix c: 

TESTRAN MODULF TC DUMP S AND A 
CSECT ' 
EXTRN BACK TEST RAN POINT IN BSL 
EXTRN DRIVER ENTRY POINT TO BSL PGM 
EXTRN A NA~E OF eSL VARAIABLE IN BSL 
ENTRY G01 E~TRY POINT TO TESTRAN CSECT 
USING S.5 PTR TO OSECT TO DESCRIBE STRUCTURE S 
TEST OP EN. DR I VER. BS LGUT. LOAD. M AXP= 5 O. MAXE=96. SE L EC T= 1 

CSECT 
SVC 
DC 
CC 
DC 
DC 
DC 
DC 
DC 
DC 

*.*** IEGf'04* - THIS MACRO ESTABL ISHES CSECT G01 
• TESTRAN CSECT 

49 SVC WITH START SYMBOL 
All ( IHBSI-IHBRI 1 LENGTH 
AL3(DRIVER 1 ENTRY POINT 
CL8' BSLCUT' IDENTIFIER 
AU( 1281 SELECT CODE 
AL 2 (501 MAX I MUM PAGES 
AL2(961 MAX EXECS 
All (1881 FLAG BYTE 
Atl(OI FLAG BYTE PART 2 

DC X'62' ENTRY END CODE 
CSECT • PROBLEM PROGRAM CSECT 
AFTER EXECUTI NG THE TEST OPEN CONTROL GOES TO DR IVER 
TEST AT .BACK WHEN CCNTROL REACHES LABEL BACK Tf1EN DO 

*.*** IEGM09* - MACRO NUMBEP 1 IN GOl 
CSECT • TESTRAN CSECT 
ORG *-1 ORG OVER PREVIOUS END 
EQU * NAME THE FIRST BYTE 
DC X'02' TYPE 
DC A,Ll( 11 IOEt\T 
DC ALl(IHBS2-IHBR21 LENGTH 
DC A'L3(BACKI LOCATION 
DC All (11 FLAG BYTE 
DC X' 62' ENTRY END CODE 
CSECT • PROBLEM PROGRAM CSECT 
THE FOLLOWING TEST RAN STATEMENTS 
DUMP COMMENT.' BSL DATA' 

*.*** IEGMD9* - MACRO NUMBER 2 IN GOI 
CSECT • TESTRAN CSECT 
CRG *-1 ORG eVER LAST END ENTRY 
EQU * NAME THE FIRST BYTE 
DC X'lA' TYPE 
DC All ( 21 IDENT 
DC ALUIHBS3-IHBR31 LENGTH 
EQU * TO COMPUTE CCMMENT LENGTH 
DC C'B5.L DATA' LAST OF COMMENT 
EOU * TO COMPUTE COMMENT LENGTH 
DC ALU IHBZ3-IHBY31 FLAG BYTE 
DC X '62' ENTRY END CODE 
CSECT • PROBLE~ PROGRAM CSECT 
DUMP OAT A.S. S+24. DATAM=X. NAME=S. DSECT= (S, 2 1 

*,*** IEG~09* - MACRO NUMBER 3 IN GOI 
CSECT • TESTRAN CSECT 
ORG *-1 ORG OVER LAST END ENTRY 
EQU * NAME THE FIRST BYTE 
DC X'06' TYPE 
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• Example 7. 

lCC oRJECT CODE 

00002'1 03 
00002A 12 
OOOO?R 20 
00002( 5000 
OOOO?E 20 
00002F 5018 
000031 01 
000032 01 
00003; E2 
000034 01 
0000?,5 02 
0000?,6 5000 
00001R E2 
000039 2C 
00003A 62 
000000 

OCOOOO 
OOOO'lA 
00001A 
OOOO,A 06 
000038 04 
00003( 11 
000030 10 
OOOO'lE 000000 
(100041 10 
000042 00003( 
000045 00 
(100046 OOOA 
OC004R 01 
0000',9 (1 
00004A 38 
00004R 62 
a COOOO 

000000 
00004 E 
000048 
000048 16 
00004( 05 
00004 D 06 
00004E 01 
00004F 20 
o OOO~O 00 
000051 62 
000000 

000000 
000051 
000051 
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Use of OS TESTRAN (Part 3 of 17) 

PAGE 

ADDRI ADDR2 STMT SDURC E STATFMENT F 15APR68 3/28/69 

56+ DC All I 3! I DENT 
57+ DC All I IHBS4-IHBR4! LENGTH 
58+ DC X' 20' A FIELD OR BYTE 
59+ DC SL2(S+0) 
60+ DC X' 20' A FIELD OR BYTE 
61+ DC SL2(S+24+0) 
62+ DC ALlIll DATAI' FO FIELD 
63+ DC ALlIll LE~GTH OF NAME FIELD 
64+ DC C' S' NAI'E FIELD 
65+ CC ALl(ll LEt\GTH OF DSECT NAME 
66+ DC All I 2! DSECT REPEAT COUNT 
67+ DC SL2 IS! RASE AND DISPLACEMENT 
68+ DC C' S' DSECT NAME 
69+ DC AL1!44! FLAG BYTE 
70+1 HBS4 DC X' 62' ENTRY END CODE 
7l+GO CSECT PROBl EM PROGRAM CSEC T 

72 * DUMPS STRUCTURE IN HEX 
71 DUMP OAT A , A, A + 6 0 • 0 A T A M= C L 10 , N AM E= A 
74 .,*** IEGM09* - MACRO NUMBER 4 IN GOI 
75+(;01 CSECT TES TR AN CS ECT 
76+ oRG *-1 ORG eVER LAST END ENTRY 
77+1 HBR5 Eeu * NAME THE FIRST BYTE 
78+ DC X I 06 1 TYPE 
79+ DC All (4! I CE~T 
BO+ DC ALl(IHBS5-IHBR5! lENGTH 
81+ DC X' 10' A FLO OR BYTE 
82+ DC AL3IA+0) A FIELD AL BYTES 
83+ DC X' 10' A FLO CR BYTE 
84+ CC AL 3 I A+60+0) A FIELD AL BYTES 
85+ DC ALlIO! DATAM FO FIELD 
86+ DC AL211O! oATAM L FIELD 
87+ DC HUll L Er-.GT H GF NAME F I EL D 
88+ DC C I A' NAME FIELD 
89+ DC ALl(56! FLAG BYTE 
90+IHBS5 DC X' 62' ENTRY END CODE 
91+(;C CSECT PROBL EM PROGRAM CSECT 

92 * DUMPS ARR AY A IN CHARACTER 
93 DUMP PANEL,DATAM=X DUMPS REGISTERS 
94 *.*** I EGM09* - MACRO NUMBER 5 IN Gol 
95+(;01 CSECT • TES TR At-. CSECT 
96+ CRG *-1 ORG CVER LAST END ENTRY 
97+1 HBR6 Eeu * NAME THE FIRST BYTE 
~8+ DC X '16' TYPE 
99+ DC All I 5! IDE/I,T 

100+ DC All ( IHBS6-IHBR6! LENGTH 
101+ DC ALlIll DATAM Fo FIELD 
102+ DC ALl(32! FLAG BYTE 
103+ DC ALlIO! FLAG BYTE PART 2 
104+1 HBS6 DC X '62' ENTRY ENG CCDE 
105+Go CSECT PROBLEM PROGRAM CSECT 
106 GO BACK RETURN TO CONTINUE EXECUT ION CF DRIVER 
107 *,*** IEGM09* - MACRO NUf'BER 6 IN Gol 
108+GCl CSECT TES TR AI'. CS ECT 
109+ oRG *-1 ORG eVER LAST END ENTRY 
110+1 HBR7 Eeu * SET UP NAME FCR LENGTH 
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• Example 7. 

lee OPJ ECT WOE 

000051 3F 
000052 06 
000053 03 
000054 62 
OCOOOO 
000000 
000000 
000000 
COOOOO 

Use of OS TESTRAN (Part 4 of 17) 

AOOR1 ACOR2 STMT SOURCE STATEMENT 

111+ 
112+ 
113+ 
114+1 HBS7 
115+GO 
116 
117 S 
118 076 
119 

OC X'3E' TYPE 
OC ALl(61 !DENT 
OC ALl( IHBS7-IHBR71 LENGTH 
OC X' 62' ENTRY END CODE 
CSECT • PROBLE~' PROGRAM CSECT 
OS OF 
OSECT 
OS 6F'0' STRUCTURE OESCR! PTION 
ENO GO 1 

PAGE 

F 15APR68 3/28/69 
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• Example 7. Use of as TESTRAN (Part 5 of 17) 

IFF2RST C/AP? PASSED 
IFF?RSI VOL SFR NOS= Xll157 • 
T EF 2A S I SY 51: 9087. TOOO 136. RPCO I. A. LOAoSET PASS EO 
I FF78S1 vnL SFR NOS= Z31100. 
I FF?AS! SYSl.MACI Til PASSED 
I FF?R51 VOL SER NOS= SYSRS3. 
T FF?R51 SYSnUT SYSOUT 
IFF?RSI VOL SFP NOS= T77439. 
I FF?851 SYSI-SOA7. TOOOI3t:.RPOOl. A. L Tl DELETED 
IFF7851 vnL SFR NOS= 11111l. 
lFF?R51 SYS69087.T000136.RPOOI.A.LTZ DELETED 
IFF7AS! Vnt SER NOS= XRZ31 • 
TEFZ851 SYSt9087.T000136.RPOOI.A.UT3 flELETEC 
IEF7P51 vnt SER NOS= XB157 • 
lIST EPA FXFC ASl At G, PARM. STEP?= 'TEST, LOAD I, PAR/A .LKEO= I TES T I 
IISTFPl FXf( PCM=RSL 
IISYSOlJT 00 SYSnUT=A 
I/~YSUTI CD C5NAME=~(AT,UNIT=2311,0ISP=(NEW,DELnE), 
/I SPACE=(CYL,(Z.lI) 
IISVSUTZ Of) DSNAME=~RSLGO,UNIT=2311,DISP=(NEW,PASSI, 
/I SPACE= (CVL,( 3,11 ) 
IISVSl1T3 DO oSNAME=&UT3, UNI T= 2311,01 SP= (NEW, DELFT E I ,S PACE= (CVL, (3,1 I I 
IISVSPUNCH Of) UNJT=?540-? 
115TFPl.SYSIN DC * 
lFF?361 ALLnc. FOR A STEPl STEPA 
IFF?371 JnRLIIl nN ?91 
I FF?37! SYSUTl n", 1~0 

TFF2l7! 5YSUT? nN 191 
!FF?37! SYSUT~ rN 2<;1 
T fF237! S YSPUNCH nN 000 
!EF?'l7I SYSIN ON OOC 
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• Example 7. Use of OS TESTRAN (Part 6 of 17) 

BSL/ELEVE~ ~AYc9 PRnCECURE TO DEMnNSTRATE USE CF TESTRAN WITt-> PSL 

0001 /******** *** * >~* **** ** * * ******* ******* * *** ****** ****** ************ **** / 
/* */ 
1* THIS PROCEDURE DECLARES AN AUTCMATIC Af'.iC A STATIC AREA AND GIVcS*/ 
/*VALUES Te F,~CH AREA. THE AREAS ARE THEN CUMPED BY TEST RAN AT THE *1 
/*STATEMENT L,~BELED 'BACK'. */ 
/* *1 
/ ***** *** *" *" ** ** * *** ** ** ******** ******** *** * ******** *********** ***** / 

DRIVER: /*MAIN ENTRY POI NT*/ 
PROC OPT IONS ( REENTRANT! : 

0002 DeL /*AUTOMATIC STRUCTURE TO BE DUMPED BY TESTRAN*! 
1 S(21 AUTOMATIC, /*STRUCTURE NAME*/ 

2 FLAG BIT(S). /*ARBITRARY ELEMENT USED AS AN 
EXAMPLE*! 

2 LN PTR(S'. /*ARBITRARY ELEMENT USED AS AN 
EXA~PLE*/ 

2 OIT PTR(S). /*ARBITRARY ELEMENT USED AS AN 
EXAMPLE*/ 

2 00 PTR(S). /*ARBITRARY ELEMENT USED AS AN 
EXAMPLE*/ 

7 LOC PTR(31). /*ARPITRARY ELEMENT USED AS AN 
EXAMPLE*I 

7 DVS FIXED(311. /*ARBITRARY ELEMENT USED AS AN 
EXAMPLE*/ 

2 DICTOFF PTR(l61. /*ARBITRARY ELEMENT USED AS AN 
EXAMPLE*I 

2 MOF F PTR (16). /*ARB ITRARY ELEMENT USED AS AN 
EXAMPLE*I 

2 SIZEOFF FIXED(311. I*ARRITRARY ELEMENT USED AS AN 
EXAMPLE*I 

2 BOUNDT PTRDll: I*ARBITRARY ELEMENT USED AS AN 
EXA~PLE*/ 

0003 DCl BACK LABEL LeCAL EXTERNAL: /*TESTRAN TEST POINT*/ 
0004 DCL A(6) CHARIlO) STATIC EXT INIT«6-I'AAAAAAAAAA'): /*STATIC 

ARRAY TO BE DUMPED BY 
T ES T R AN*I 

0005 OCL R5 REG(5) PTR: 1* POI~TER TO s*/ 
0006 

0007 
0008 
0009 
00) 0 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0070 
0021 
0022 
0023 

FLAG( 11 =' 00000010 'B: 
FLAG( 2)=' 00001111 'B: 
LN(ll=O: 
LN(2)=0: 
nIT( 1)=0: 
OIT(2)=0: 
no( 1l=2: 
OO( 2)=3: 
LOC( 11=1: 
LOC(2,=3: 
DVS( 1l=5: 
DVS(2)=7: 
DICTOFF(l)=O: 
DICTOFF(2)=0: 
MnFF(1l=4: 
MOFF(2)=!': 
SIZEClFF(ll=O: 
SIZEDFF(2)=0: 

!*GIVE ELEME~T A VALUE*/ 
/*GIVE ELEMENT A VALUE*/ 
/*GIVE ELEMENT A VALUE*/ 
/*GIVE ELEMEf\T A VALUE*/ 
!*GIVE ELEMENT A VALUE*/ 
/*GIVE ELEMENT A VALUE*/ 
/*GIVE ELEMENT A VALUE*/ 
/*GIVE ELEMENT A VALUE*/ 
/*GIVE ELEMENT A VALUE*/ 
/*GIVE ELEMEt\T A VALUE*I 
!*GIVE ELEMENT A VALUE*/ 
I*GIVE ELEMENT A VALUE*I 
I*GIVE ELEMENT A VALUE*/ 
/*G IV E EL EMENT A VALUE*/ 
I*GIVE ELEMENT A VALUE*I 
I*GIVE ELEMENT A VALUE*/ 
I*GIVE ELEMENT A VALUE*/ 
/*GIVE ELEMENT A VALUE*/ 

PAGE 001 
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• Example 7. Use of OS TESTRAN (Part 7 of 17) 

PSL/ELFVFN I'AY69 PROCEDURE TO DEMONSTRATE USE OF TESTRAN WITH BSL PAGE 002 

0074 1l0UNDT ( 1) =0: I*G IVE ELEMENT A VALUE*I 
0025 flOUNDT (Zl =0: I*GIVE ELEMENT A VALUE*/ 
0026 RFS.TRICT<51: I*REG ISTER 5 PO INTS TO s*/ 
0027 TIMF=2: I*SET TIME*/ 
002A L 1: I*SET REf,ISTER 5*1 

R5=AOOR(S(Ul: I*TESTRAN PO INTER TO S*I 
0029 BAr.K: I*TAKF TESTRAN DUf.4P*/ 

T IME= 1: I*RESET TIME*I 
0030 END I1RIVER: I*RETURN TO CALL ING PROC- END OF 

PROC*I 
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• Example 

ASLlfLFVFN MAY69 

CCl 'OIN 

2S 

27 * 

7. Use of OS TESTRAN (Part 8 of 17) 

PROCEDURE TO DEMONSTRATE USE OF TESTRAN WITH BSL PAGE 003 

NAME 

BACK 

BOUNDT 

CICTClFF 

DIT 

CRIVER 

DVS 

FLAG 

LN 

lOC 

LJ 

MOFF 

PO 

R5 

SIZEOFF 

TIME 

ATTRIBUTE AND CROSS REFERENCE HBlE 

(6). STATIC. leCAL. CHARACTERII0). EXTERNAL. BOUNDARYI BYTE.l) 

STATIC. lOCAL. LABEL. EXTERNAL 
2'S 

IN S. POINTERI311. INTERNAL. BCU"'DARYIWORD.l1 
2:4. 25 

IN S. POINTER(16). INTERNAL. BCU"'DARYIHWORD.ll 
I.E. 19 

IN S. POINTERIS). INTERNAL. BCU~CARYIBYTE.ll 

le. 11 

STATIC. LOCAL. E~TRY. EXTERNAL 
1. 30 

IN S. FIXEDI31l. INTERNAL. BOUNDARYIWCRDol) 
16. 17 

IN S. BITISI. INTERNAL. BOUNDARYIBIT) 
6, 1 

IN S. PO INTER I S). INTERNAol. BOUNCARY I BYTE. 1) 

O. 9 

IN S. POINTERI3l). INTERNAL. BCUNDARYIWORD.ll 
1.4. 15 

STATIC. LOCAL. lABEL. INTIERNAl 
~! 8 

IN S. POINTERI161. INTERNAL. BCU~DARYIHWORDtl) 
;~C, 21 

liN S. P()JNTERIS). INTERNAol. BCUNCARYIBYTE.ll 
112. 13 

REGISTER(5). PCINTERI311. INTER~AL. BCUNDARYIWORDol) 
i!8 

STRUCTURE. (2). AUTOMATIC. CHARACTERI241. INTERNAL. BOUNDARYIWORD.l) 
~!a 

liN S. FIXEDI311. INTERNAL. BCUI\CARYIWCRDtll 
;~2. 23 

ALTOMATIC. FIXEDI31l. INTERNAL. BCUNDARYIWORO.ll 
n. 29 

*** PROC. DRIVJ:R HAD NO ERRORS 

Appendix c: Example of BSL Program Using os TESTRAN 127 



• Example 7. Use of OS TESTRAN (Part 9 of 17) 

!FF2f!5! r.MP2 PASSED 
IFF?A~I VOL SER NOS= XB157 • 
I EF28<jI SVSOUT SYSOUT 
IFF2A5I VOL SFR NOS= T77439. 
IEF2851 SYS6S087.TOOOl'16.RPOO1.A.CAT DElETED 
I FF?A5 I Vf'L SFR NOS= 23l100. 
IFF?85! SnI:SCA7.T000L36.RPOOl.A.BSLGD PASSED 
IFF285I VOL SER NOS= XB231 • 
IFF2A5I SYSI:SOA7.TOOC13/:.RPOOl.A.LT1 DELETED 
IEF285! VOL SER NOS= XB157 • 
IISTEP2 EXEC PGM=IFUASM.CONO=(9.LT.STEPll.PAR~=·LCAD· 
IISYSGn DO DSN~H=£lOADSET.SPACE=(80.(200.50)) .DISP=(MOD.PASS). 
II UNIT=2311 
IISYSPUNCH CC UN IT=2540-2 
I/SVSPRINT CD SVSOUT=A 
IISVSUTl CD DSNAME=f.DOG.UNIT=2311.GISP=(NEW.DELETE). 
II SPACE=(CVL.!"I.J)) 
IISYSUT2 CD OSNAME=£FOG.UNIT=2311.DISP=(NEW.DELETE). 
/I SPACE=(CYL'(~.I)l 

IISYSUT3 CD DSNAME=OIOG.UNIT=2311.DISP=(NEW.DELETE). 
II SPACE=ICYL.( ,.1) 1 
I ISYS IN DO OSNAME=* .STEP1.SYSLT2.DI SP=(OLD. DELETE) .UNI T=2311 
/ ISlE P2. SYSL 1 R CO OSNAM E= SYS 1 .MAC Ll B. UN IT =2311. VOLUME=SER= SYSRS 3. 
/I DISP=IOLD.PASS) 
IFF236I ALLoe. FOR A STEP2 STEPA 
TfF2~7·I JOPL IB ON 291 
IFF2371 SYSr,O ON lSO 
I FF?371 SYSPUNCH ON 000 
IFF7371 SYSUTI (1N 1q 
IEF2371 SYSUT2 ON 790 
TEF7371 SYSUT3 ON lq 
I FF237T SYSIN ON 191 
I EF2~7J SYSL IA ON 290 
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• Example 1. Use of OS TESTRAN (Part 10 of 11) 

PAGE 

LCC flAJEr.T U'DE ADDRI ADDR2 STMT SOURCE STATEMENT F 15APR68 3128/69 

000000 
000000 90EC COOr. 
000004 05RO 
00000t. 
00000 t 
000006 5800 BOA~ 

COOOC 

COOCO 

caOOOA 4510 POOA OOOOE 
COOOOE OAOA 
000010 18Cl 
000000 
000012 0700 r.07C C07C 0007C ocon 
000018 ~ODO C004 00004 
0000l( 41FO COOO OCOOO 
000070 50FO DOOA 00008 
000074 18DF 

ICTl 01.71.16 

* 1* * ** ** * *** * **** ***** ******** ** **************** ******** ****** ** **** ** * 1* 
4 * 1* THIS PROCEDURE CECLARES AN AUTOMATIC AND A STATIC AREA AND GIVES* 
5 * I*VALUES TO EACH AREA. THE AREAS ARE THEN DUMPED BY TESTRAN AT THE * 
6 * I*STATEMENT lABELED '8ACK'. " 
7 * 1* * 
8 * / ****** ******* **" *****" **************,,***** **** ******** ******** ****** 
9 *DRIVER: I*MAIN ENTRY PClNT*1 

10 * PROC OPTICNS(REENTRANT); 
11 lCLA &T.SSPN 
12 •• 001 ANOP 
13 DRI VER CSECT 
14 STM @E."C.12(@C) 
15 flALR @B.O 
16 @PSTART OS OH 
17 USING @PSTART+OOOOO.@B 
18 1 @O. @S I ZOO 1 
19 GETMAIN R.LV=(O) 
20+ BAL 1.*+4 INCICATE GETMAIN 
71+ SVC 10 ISSUE GETMAIN SVC 
22 LR @C.@l 
23 USING @DATD+OOOOO.@C 
24 XC @TE~PS (@Ll .@TEMPS 
25 ST @D.@SAVOOl+4 
26 lA @F.@SAVOOI 
27 ST @F.S(O.@D) 
28 LR @D."F 
29 * DCl /*AUTOMATIC STRUCTURE 
30 * 1 S(2) AUTOMATIC. 
31 * 2 FLAG BIT(8). 
32 * 
33 2 IN PTR(8). 
14 
35 2 DIT PTR(8). 
36 
37 * 2 00 PTR(8). 
38 * 
39 * 2 loC PTR (311 • 
40 * 
41 * 2 DVS FIXED(311. 
42 * 
43 * 2 DICTOFF PTR( 161. 
44 * 
45 * 2 MCFF PTR( 16). 
46 * 

TO BE DUMPED BY HSTRAN*I 
/*STRUCTURE NAME"/ 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 

0001 
0001 
0001 
0001 
0001 
0001 
0001 

/"ARBITRARY ELEMENT USED AS AN 
EXAMPLE*I 

/"ARBITRARY ELEMENT USED AS AN 
EXAMPlE*/ 

/"ARBITRARY ELEMENT USED AS AN 
EXAMPlE*! 

I"ARBITRARY ELEMENT USED AS AN 
EXAMPLE*I 

/*ARBITRARY ELEMENT USED AS AN 
EXAMPlE*1 

/*ARBITRARY ELEMENT USED AS AN 
EXAMPLE*I 

/*ARBITRARY ELEMENT USED AS AN 
EXAMPlE*1 

/*ARBITRARY ELEMENT USED AS AN 
EXAMPlE*1 

47 * 2 SIZECFF FIXED!311. !*ARBITRARY ELEMENT USED AS AN 
48 * 
49 * 
50 " 
51 * DCl 
52 * DCl 
53 * 
54 * 
55 * DCl 

2 BOUNCT PTR(31); 
EXAMPLE*I 

I*ARBITRARY ELEMENT USED AS AN 
EXAMPlE*/ 

BACK LABEL LOCAL EXTERNAL; I*TESTRAN TEST POINl*1 
A(6) CH~R(10) STATIC EXT INIT«6)'AAAAAAAAAA'); /*STAll 

ARRAY TO BE DUMPED BY 
TESTRAN*I 

R5 REG(5) PTR; /* PO INTER TO s*/ 

00000 
00010 
00020 
00030 
00040 
00050 
00060 
00070 
0008(' 
000'l0 
00100 
00110 
00120 
00130 
00140 
00150 
00160 
00170 
00180 

00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
004'l0 
00500 
00510 
00520 
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• Example 7. Use of OS TESTRAN (Part 11 of 17) 

PAGE 

I rc n8JFCT erOE ADOR 1 ACOR2 STMT SOURCE STATFMENT F 15APR68 3/28/69 

56 * 00530 
57 * FLAGI 11 ='00000010'8: /*GIVE EL EMENT A VALUE*I 00540 

000026 0202 (048 00048 58 MVI S. 8' 000000 10' 0006 00550 
59 * FLA(;121 = '00001111' B: I*G I V E ELEMENT A VALUE*/ 00560 

() 0002 A 970 F (Of 0 00060 60 MVI S+24.B'OOOO1111' 0007 00570 
61 * LN( U=O: I*GIVE ELEMENT A VALUE*/ 00580 

00007E IPFF 62 SR @F.@F 0008 00590 

000030 42FO (049 00049 61 STC @F,5+1 0008 00600 

f>4 * LN(21=0: 1 *G I V E ELEME:NT A VALUE*/ 00610 

000034 42FO (Ctl oe061 65 S TC a:F .S+25 0009 00620 
66 * DIT 1 1)=0: 1 *G I V E ELEMENT A VALUE*I 00630 

0000'18 42FO C 04A OC04A 67 STC @F.5+2 0010 00640 

68 * DIT(21=0: I*GIVE EL EMENT A VALUE*I 00650 

rOO03( 42FO (C62 00062 ~9 STC 2F ,$+26 0011 00600 

70 * OO( U=2: I*G IVE ELEMENT A VALUE*I 00670 

000040 41FO OC02 00002 71 LA @F.2 0012 00680 

000044 42FO r.04F1 OC04B 72 STC @F .S+3 0012 00690 

73 * 00(21=3: I*GIVE EL EMENT A VALUE*I 00700 

000048 41FO 000"'1 OC001 74 LA @F.3 0013 00710 

00004C 42FO (063 00063 75 STC @F.S+27 0013 00720 

76 * LeC( 11=1: I*GIVE EL EMENT A VALUE*I 00730 

e00050 41FC 0001 CCOOl 77 LA @F.1 0014 00740 

0000~4 ~OFO C04( 0004C 78 ST @F.5+4 0014 00750 

7S * Lec (71 =3: I*GIVE ELEMENT A VALUE*I 00760 

OCOO~8 41FO oeo, OCOO'l 80 LA @F.3 0015 00770 

OOOO~r. 50FO r.064 OC064 81 5T @F.S+28 0015 00780 

82 * OVS(1l=5: I*GIVE ELEMENT A VALUE*I 00790 

OC0060 41 FO 0005 eC005 83 LA @F.5 0016 00800 

000064 SOFa C050 OC050 84 5T @F,S+8 0016 00810 

R5 * DVS(21=7: I*G IVE EL EMENT A VALUE*I 00820 

eOOOfR 41FO 0007 OC007 86 LA @F .7 0017 00830 

o 0006e 50FO C068 OC068 87 ST @F.5+32 0017 00840 

88 * DICTr'FF (11=0: I*G IVE EL EMENT A VALUE*I 00850 

000070 lRF F 89 SR @F.@F 0018 00860 

000077 40FO (C54 00054 90 5TH @F.5+12 0018 00870 
91 * DICTOFFI2'=0: I*GIVE ELEMENT A VALUE*I 00880 

000076 4GfO cetc OC06C S2 5TH ilF .5+36 0019 00890 

93 * MOFF(U=4: I*GIVE ELEMENT A VALUE*I 00900 

GOOO7A 41 FO 0004 00004 94 LA @F.4 0020 00910 

00007F 40FO CCSt OCOS6 9S 5TH @F.5+14 0020 00920 

96 * MOFF (21 =4: I*GIVE EL EMENT A VALUE*I 00930 

000082 40fO CC6E OC06F S7 5TH @F.5+38 0021 00940 
98 * SIZErFF 111=0: I*GIVE EL EMENT A VALUE*I 00950 

a 000R6 IFFF 99 SR O1f ,@F 0022 00960 

o 0008R 50FO C05R 00058 100 5T @F.5+16 0022 00970 

101 * SIZEOFF 121=0: I*GIVE ELEMENT A VALUE*I 00 0 80 

o OOOPC ~OfO C070 oe070 102 5T @F.5+40 0023 00990 

103 * BOUNDT( 11=0: I*G I V E EL EMENT A VALUE*I 01000 

[) C0090 50fO C05C C005C 104 ST @F.5+20 0024 01010 
105 * BClUNOT(21=0: I*GIVE EL EMENT A VALUE*I 01020 

o COOS4 50FO C074 00074 106 ST @F .5+44 0025 01030 
1 C7 RESTRICTI5': I*REG ISTER 5 PO IN T5 TO S*I 01040 
108 TIME=2: 1*5ET TIME*I 01050 

00009A 41fO 0002 00002 109 LA @F.2 0027 01060 

nOO0ge SOFO C078 00078 110 ST @F.TIME 0027 01070 
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• Example 7. Use of OS TESTRAN (Part 12 of 17) 

PAGE 

Ln: OPJFCT CODE ADDR 1 ADDR2 STMT SOURCE STATE~ENT F15APR68 3/28/69 

111 *Ll: I*SET REGISTER 5*1 01080 
112 * R5=ADDR(S(l)) ; I*TESTRAN POINTER TO s*; 010QO 

OOOOAO 4150 C048 000-48 113 Ll LA @5.S 0028 01100 
114 *BACK: I*TAKE TEST RAN DUMP*I 01110 
115 * TIME=l; I*RESET T IME*I 01120 

0000A4 41FO 0001 00001 116 BACK LA @F.l 0029 01130 
aOOOA8 50FO (078 oe078 117 ST @F.TIME 0029 01140 

118 * END DRIVER; I*RETURN TO CALLING PROC- END [' 01150 
119 * PROC*I 01160 

0000 A C 5RDO D004 00004 120 @EL01 L @D.4{Q.@nl 0030 01170 
OOOORO 181C 121 L R @l.@C 0030 01180 
000082 <;800 ROBA ocoeo 122 L @O.@SIZOOl 0030 01190 

123 FREEMAIN R.LV=(OI.A=(ll 0030 01200 
OOOOPt> OAOA 124+ SVC 10 ISSUE FREEMAIN SVC 
0000B8 9BEC DOOC OOOOC 125 LM @E.@C.l2(@C) 0030 01210 
OOOOPC aUF 126 BCR 15.@E 0030 01220 
OOOORE 121 @eATAl EQU * 01230 
oeoooo 128 @o EQU 00 EQUATES FOR REGISTERS 0-15 01240 
000001 129 @1 EQU 01 01250 
r.OOOO? 130 @2 EQU 02 01260 
000003 131 @3 EQU 03 01270 
000004 132 @4 EQU 04 012AO 
(100005 133 @5 EQU 05 01290 
00000<'> t:'l4 016 EQU 06 01300 
000007 135 @7 EQU 07 01310 
OOOOOR 136 @8 EQU 08 01320 
000009 137 @9 EQU 09 01330 
00000 A 138 @A EQU 10 01340 
OOOOOR 139 @R EQU 11 01350 
00000r. 140 @C EQU 12 01360 
000000 141 @D EQU 13 01370 
OOOOOF. 142 @E EQU 14 01380 
OOOOOF 143 @F EQU 15 01390 
o OOOCO 144 OS OF 01400 

145 @SI ZOOl DC FU'SSPI\' 01410 
0000(0 00 @SI ZOOl DC FL l' 0' 
OOOOCl 000070 146 DC AL3 (@OAT END-@OATO) 01420 
0000(4 147 OS OF 01430 
OOOOCR 148 OS 00 01440 
0000C8 149 @DATA EQU * 01450 

150 ENTRY BACK 01460 
151 ENTRY A 01470 

()OOO(B 152 A EQU * MI0 BYTE(S) 01480 
OOOOCB (lCLCICIC1CIC1C1 153 DC 00006C' AAAAAAAAAA' 01490 
rooooo; 154 R5 EQU 00000005 FULLWOP.C POINTER R~GISTER 01500 
O()OO(R 155 ORG @DATA 01510 
0000(8 156 DS 00000060C 01520 
000001 157 N EQU 1 01530 
o COOOO 158 @DATD OSECT 01540 
000000 159 @SAV001 EQU @DATD+OOOOOOOO 72 BYTE(S) ON WORD 01550 
000048 160 S EQU @OATO+00000072 2*24 BYTE( S) ON WORD 015bO 

000048 161 FLAG EQU S+OOOOOOOO 8 BIT(S) 01570 
000049 162 L~ EQU S+00000001 1 BYTE POINTER 01580 
00004A 163 D IT EQU S+00000002 1 BYTE POINTER 01590 
() 0004 e 164 00 EQU S+00000003 1 BYTE PO INTER 01600 
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• Example 7. 

LC( nf'JFCT rnnE 

00004C 
(1COO~O 

0000"'4 
0000<;6 
(10005P 
(OOose 
')00078 
oeoooo 
nOO07r 
(10007f 
fJOOO7r. 
oeoooo 
G COOOO 

132 

Use of OS TESTRAN (Part 13 of 17) 

ADO~ 1 ALOR2 STMT SOURCE STATEMENT 

165 LGC EOU S+00000004 FULLWORD POINTER 
166 DVS FOU S+00000008 FUll WORD INTEGER 
167 IlICTOFF EQU S+OOOOOO 12 HAL FWORC PO INTER 
!f8 M(FF EOU S+OOOOOO 14 HALFWORD POINTER 
1A9 SIZEOFF EQU S+OOOOOO 16 FUL L WORD INTEGER 
170 BCUNOT EOU S+00000020 FULlWORD POINTER 
171 TIME EQU ;;>OAT 0+00000 120 FULLWC'RO INTEGER 
172 I)S 00000 124C 
1.73 ;;>TEMPS os OF 
174 cs r 
175 O1DATENC EOU 
176 ORIVER CSECT 
177 FND DR I VER 
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01610 
01620 
01630 
01640 
01650 
01660 
01670 
01680 
01690 
01700 
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• Example 7. Use of OS TESTRAN (Part 14 of 17) 

TFF2851 CMP2 PASSED 
lFF2A51 VOL SFR NOS= XB157 • 
lFF285I SYSf9087.T000136.RP001. A.LOADSET PASSED 
lEF2P~I VOL SFR NOS= 231100. -
J E F7 8 ~ I SYS690 87. TOOOI36. RPOO 1. A. ROOOOO 18 DEL Elf 0 
IEF7P~I vnL SFR NOS= 
I FF785I SYSOUT SYSOUT 
IFF/A51 VOL SI'R NOS= T77439. 
IFF7A51 SYS690A7. TOC0136.RP001 •. A.DOG DELETED 
I EF2851 VOL SI'R NOS= XB23J • 
I EF7851 SYS69087. T000136. RPOOl •. A. FOG DELETED 
I FF2851 vnL SER NOS= SYSRS3. 
lEF285I SYS69081.T000136.RP001 .. A.MOG DELETED 
I EF7851 VOL SFR NOS= XR231 • 
If:F2851 SYS69087.T000136.RP001 .. A.BSLGO DELETED 
IEF2A5I VOL SEP. NOS= XB2.sJ • 
IEF2851 SYSl.MACLIR PASSED 
IFF2P5T VOL SER NOS= SYSRS3. 
IILKEC EXFC PGM=LINKFOTT.COND=(9.LT.STEP21.PARM=·XREF.L1ST.LET· 
IISYSL I B CD CSNAME=BSLL lB. UNI T=2'lll.VCLUME=SER= 111111,01 SP= (OLD. KEE P 1 
IISYSPRTNT cc SYSnUT=A 
IISYSLIN DO CSNAME=f.LrADSET.DISI'=(OLD.DELETE1 
1/ Dr: DCNAME=SYSIN 
IISYSUTI DO DSNAME=!:CAT.UNIT=231l.DISP=( NEW.DELETE1. 
/I SPACE= (CYL,( 2. 111 
IISYSl MnD CD DSNAME=!:GOSET! BSLGO 1 .SPACE= (1024. (50.20.111. UNIT=2311. 
II DISP=(MOD.PASS1 
IISYSABENr. DC SYSnUT=A 
IEF2361 ALLOC. FnR A LKFD STEPA 
lFF2371 JOf\L1B ON 291 
1 EF2371 SYSI II' nN 192 
T EF231I SYSlIN ON 190 
I FF2311 SYSUTl ON 291 
IFF2371 SYSLMOD ON 790 

00000028 
00000029 
00000030 
00000031 
00000032 

X00000033 
00000034 

X00000035 
00000036 
00000037 
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• Example 7. Use of OS TESTRAN (Part 15 of 17) 

IFF2~51 r.MP:> PASSED 
TFF2A51 VOL SER NOS= XB157 • 
!·EF2A51 RSLL IB KEPT 
IEF2A51 VOL SFR NOS= 111111. 
1 FF2851 SYS['IUT SYSOUT 
IEF2ASI vnL SER NOS= T77439. 
TEF2~51 SYSI:SOA7. T000136.RPCOl.A.LOADSET DELETED 
IFF2P51 VOL SFR NOS= 2311CO. 
TFF2R51 SYStSOA7.TOOO1'l6.RPOOl.A.CAT DELETED 
IFF2851 VOL SER NOS: XB157 • 
1EF2P~1 SYSI:S087. TOOO1'lI:.RPCOl.A.GOSET PASSED 
I EF2851 VOl SER NOS= SYSRS3. 
IIGO EXFf PGM=*.lKED.SYSLMOD.COND"(9.LT.LKEDl 
IISYSABEND 00 SYSOUT=A 
IIRSlOlJT DO SYSrUT=A 
IIBSLPlJNCI-' 00 UNIT=2540-2 
IIGO. SYQFST DC OSNAME=gBEG~E. UNI T=2311.0 I SP= (~EW. PASS 1. 
II SPACF=(CYL.( ?111.0CB=(RECFM=F.BLKSIZE=801 
IEF2361 ALLOC. FOR A GO STEPA 
I EF2~71 JOBL IB ON 291 
TFF2371 PC;M=*.DC eN 290 
'FF217 T BSI PUNr.t< ON 000 
TFF237! SYSTFST ON 190 
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• Example 7. Use of OS TESTRAN (Part 16 of 17) 

IFF285I CMP2 PASSED 
IEF285I VOL SFR NOS", XB157 • 
I FF285I SYS690fl7. T00013l:.RP001.A.GOSET PASSED 
I ~F?85I VOL SER NOS= SYSRS3. 
TEF285I SYS69087.T000136.RP001.A.BEGME PASSED 
IFF285T VOL SFR NOS= 231lCO. 
IISTEPC FXEC PGM"'IEGTTFDT.PARM='T1P7' 
IISYSTEST CC DSNAME=~BEGME.UNIT=Z.311.DISP·(CLD.DELETE). 
II rJCB=(RECFM=F.BLKSIZE=80) 
II SV S UTl DU DSNAME=ElNKWCRK. UNl T=2311 .01 SP= ( NEw. DELETE) • 
II SPACE~(TRK.(15.10)) 

IISYSPRINT DO SYSOUT=A 
IISVS TN DO nUMMY 
I EF236I ALI.OC. FOR A STEPC 
I EF?37I JOflL IB ON 291 
IFF237I SVSTFST ON 190 
IFF2371 SVSUTl ON lSC 
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• Example 7 . Use of OS TESTRAN (Part 17 of 17) 

HSI OUT TFSTRAN OUTPUT DATE 69/087 

I ~ACRO Ie 000. TFST OPEN • IOENTIFICATICN 8 SLO UT 

MAXIMUM NIIMRFR OF PAGES 50. MAXIMLM NUMBER OF STATEMENTS 96 

AT LOCATION OIUIC FNTER 

11 MA(Rfl 10 OC2. CUMP (CMMFNT 
B'l. DATA 

11 MACRO ID 003. DUMP DATA STARTING IN SECTICN S 
S 

IBM Confidential 

TIME 00111 PAGE' 

rnF~ro 02000002 00000001 cooceOC5 C0000004 00000000 00000000 OF000003 00000003 00000007 00000004 00000000 00000000 

II ~ArRO 10 CC4. CUMP CATA 
A 

01hl40 AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 

II MACRfl IC OC~. CUMP PANEL 
(;'00' 00000010 G'Cl' 0003FA8S G'02' OOCOOOAO G'03' OOOOOlSl G'04' 0000<;5CS G'OS' 0003FBDO G'06' 000074DS G'07' OOOOOOSO 
G'CS' 00000078 G'09' 6001CFD2 GIlC' 0003FEDS G'll' 7001607E G'l2' 0003FBSS G'l3' 0003FBSS G'14' 0000752S G'15' 00000002 
PSW FF I ~ 002h 4 0 016llE CC=O FIX POINT CVERFLOW OFF DEC eVERFLCI< OFF EXP UNDERFLOW OFF SIGNIFICANCE OFF 
F' 0' 00000000 00000000 F' 2' OOOOOCOO 00000000 F '4' 00000000 00000000 F' 6' 00000000 00000000 

IEGEC7 E~D OF TFSTRAN FCIT--CCOOC05 STATE~ENTS PROCESSED 
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Appendix D: Example of Dynamic Invocation of 
Compiler' 

Example 8 is an e:!Cample of how the BSL compiler can be invoked during 
execution of a problem program. 

• Example 8. Use of Dynamic Invocation of Compiler (Part 1 of 10) 

RSL/ELFVF~ ~AYh9 PAGE 001 

0001 / * ** * * * ** * * * * ** ** ***** **** ***** ** *** * ** **** * * **** **** ** *** * ** **** * *** I 

COO? 

0001 

0004 

C005 

1* *1 
1* THIS ROUTlf\E ILLUSTRATES THE USE OF DYNAMIC INVOCATION OF THE *1 
I*SSL CCMPILER *1 
1* *1 
/ ** * * * *- ** * * * * * * *** * ***************** ***** ** ** **** * *** ***** *** ******** / 

PDC~AMES:/*~AII\ ENTRY PCI~T*I 

P ROC E CU R E: 
DCl I*PAPA~ETER LIST OF OPTIONS*I 

1 OPT IOf\S ecy (WORD, 3), I*L I ST NAME*I 
2 CTR FIXED(15) INIT(35), I*NUMBER CF CHARS IN 

SOPTIONS STRING*I 
2 SOPTICNS CHAR(35), I*OPTJONS ARE WRITTEN EXACTLY 

AS Tt-EY WOLLD BE IN THF PAR~ 

F I FLO OF THE EXEC CAP 0*1 
1 SIZF C!-AR(S) IT>.IT('SIZE=40,'), I*SIZE OF THE 

COMPI LE R 
DICTIONARY*I 

; SCRMGII\ C~AR( 18) INIT(' SORMGIN=( 001,072), '), 
I*MARGINS TO BE REAO*I 

3 cnNUAR CHAR(9) INiT('CONCHAR=@'); I*CHAR IN FIRST 
COLUMN OF 

DCL I*PARAMET ER L 1ST OF ODNAMES*I 
1 CCI\AMES BCY(WORD,3), I*NAME OF L1ST*1 

COMPI LeR CNTl 
STATcMENTS*1 

2 CCTR FIXEC( 15) INIT(64), I*NUMBER OF CHARS IN 
SDDNAME S STRI NG *1 

2 SCOI\AMES CHAR(64), I*NO ALTERNATE [JONAMES FOR 
FIR ST 4 IN STANDARD U ST*I 

., AI\YCC CI-AR(32), I*MLST LSE STANDARD NAI-IES*I 
3 CSYSIN CHAR(S) INIT('SCSYSIN'), I*INPUT TC 

COMPI LER*I 
3 DSYSOUT CHAR(S) INIT( 'SCSYSnUT'), I*OUTPUT FOR 

PRINHR*I 
3 DSYSPNCI- CI-AR(P) .INIT( 'COOOOOCCCOOOOOOO'X), 

I*NO AL TERNAH DDNAME FCR 
SYSPUNCH*I 

1 DSYSUTI CHAR(S) INITI'SCSYSLTl'): I*SCRATCH FILE 
FOR NON­
INTERSPERSED 
CODE *1 

GEl\, (LII\K EP=ESL, PARAM= (OPTlONS,QCNAMES) ,VL=ll ;I*UNKS TO BSL 
CDMPI LER*I 

1* A CHECK ceULD BE MADE H~R~ TO CI-ECK THE RETLRN ceDE IN *1 
1* f!EGISTER 15 ANC HEN CONTINUE PROCESSING ACCORDING TO *1 
1* THE LEVEL OF SEVERITY OF ERROKS FOLND DURING COMPILATlON.*1 
FNC PlCI\A~ES: I*RETURN TO CALLING PROC*I 

AppE~ndix D: Example of Dynamic Invocation of Compiler 137 



• Example 

RSL/FLFVE~ r.<AYb9 

or L '0 11\ 

138 
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8. Use of Dynamic Invocation of Compiler (Part 2 of 10) 

ANYoo 

CC~C~AP 

eTR 

!lCTR 

COI\AHS 

DSYSTN 

oSYSrUT 

oSYSPNCH 

GSYSUTl 

CPT! CI\S 

Po!1NA~ES 

SoCI\AMES 

SI ZF 

SCPT! CI\S 

SrR~C;11\ 

PAGE 002 

ATTRIBUTE ANC CROSS REFERENCE TABLE 

11\ SDCNAf'ES. C~ARACTE:R(32). INTERNAL. BOUNDARY(BYTE.l) 

1/1, SCFTlrNS. (~ARACTER(9). INTERNAL. BOUNoARY(BYTE,l) 

IN [PTIONS. FIXEO( 15). INTERNAL. B(1UNDARY(HwGPo,J) 

1/1, DC/I(AMES. FIXEo(15). INTERNAL. BOUNDARY(HwORo,J) 

STRUCTURE. STATIC. LOCAL. CHARACTER(66). INTERNAL. BCUNoARY(WORo.3) 

IN S['CNAMES. C~ARACTER(8). INTERNAL. BoUNoARY(BYTE.ll 

1/1, SCCNAHS. nARACTER(B). INTERNAL. BOUNoARY(BYTE.l) 

II'. SLCI\AMES. C~ARACTER(S). INTERNAL. ROUNoARY(BYTE.l) 

1/1, SC[I\AMES. nARACTER(S). INTERNAL. BOUNoARY(BYTE.ll 

STRUCTURE. STATIC. L(lCAL. CHAPACTER(37). INTERNAL. B[UNoARYlwCRo.3) 

STATIC. LOCAL. ENTRY. EXTERNAL 
1. 5 

IN [CNAMES. O·ARACTEP(6~). INTERNAL. BOLNoARY(BYTE,l) 

11\ SCPTICNS. C~ARACTER(8). INTERNAL. BOUNDARY(BYTE,l) 

IN oPTICNS. ChARACTER(35). INTERNAL. BOUNDARY(BYTE.l) 

11\ SCPTICNS. CHRACTER( IS). INTERNAL. BOLNDARY(BYTE,J) 

**" FRrC. PDDNtnS ~AC N[ ERRORS 
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• Example 8. 

Lnc nBJECT COOE 

crcooo 
oeoceo 90FC DOOC 
CCOO04 05Be 
OCOO06 
000006 
(00006 5000 AC3E 
r eOOOA 41FO RC3A 
CCOCOF 50FO DOOA 
0000 I? 18flF 

Use of Dynamic Invocation of Compiler (Part 3 of 10) 

PAGE 

ADDR1 ACCR2 STI'T SCURCE STATEMENT F15APR68 4/01/69 

OOOOC 

00044 
00040 
00008 

ICTL 01. ?l.u, 
'" / ***"'**"'''''''** "''''* * ***"'*********"'****** *** * *** *"'** ******** **** **** **** ** 

'I * /* 
4 * /* HIS ROlJTINE IllUSTRATES THE LSE OF DYNAMIC I~VCCATICN CF THE 
5 * /*ASl COMPilER 
6 * 1* 
7 * 1* ********"'*"'** ****** ***"'*'" ** ** ** *** * ** **** *~, **" * * * **** *****'" *"'***"'** 
8 "'PCCNAnS:/*MAIN ENTRY POINT*/ 
9 * PRnCECURE; 

10 lClA &T.&SPN 
11 • ;;)001 ANOP 
12 PCC~AMES CS~CT • 
13 STM @E.OiC.12(@D) 
14 BAl R @R. 0 
15 <i1PSTART CS OH 
16 US ING @PSTART+COCOC.@B 
11 ST @D,@SAVOCl+4 
18 lA @F.@SAVOOI 
19 ST @F.8(0.@D) 
20 lR @D.@F 
21 * DCl /*PARAMETER liST OF OPTIOI>JS*/ 
22 1 OPTWNS BDY(WORD.3). I"'UST NAME*I 
23 2 CTR F IXED( 15) INIT( 35). /*NUMBER CF CHARS IN 
24 '" sePTI ONS STRI1\G*/ 

0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 
0001 

25 '" 2 SOPTJ[1NS CHAR(35). I*CPTIONS ARE WRITTEN EXACTLY 
2b " AS THEY WOULD AE IN THE PARM 
27 * FIE:lD OF THE EXEC '-ARC*/ 
28 * 3 SIZE CHAR(8) INII( 'SIZE=40.'l, I*SIZE OF THE 
29 * CO~FILE'P 

30 * DICTIONARY*/ 
31 * 3 SORMGIN CHAR(18) INIT(lSORMGIN=(001.0721,'), 
32 '" 1 *MARGI NS TO eE REAC*I 
33 * 3 CONC~AR CHAP(9) INIT<'CONCHAR=@'l; I*CHAR IN FIRS 
34 * CCLUMN OF 
35 '" COtAPI lE R CNTL 
36 * STATEMENTS*/ 
31 '" DCl /"'PARAMETER LIST OF lJDNAMES*1 
38 * 1 DDNAMES BDY(WORD.3). I*NAME OF L1ST*/ 
39 * 2 DCTR F IXED( 15) INT T( 64). /*NU~BER OF CHARS IN 
40 * SO DNAMES 5 T PI NG*/ 
41 '" 2 SDDNAMES CHAR(64). (*NO ALTERNATE DD~A~ES FOR 
42 * FIRST 4 IN STANDARD LIST*I 
43 '" ANYOD CHAR( 32). I*MUST USE STANDARD NAMES"'I 
44 '" DSYSIN CHAR(8) INIT( 'SCSYSIN'l, 1*1 ~PUT TC 
45 * COMPILER*I 
46 '" 3 DS~SOuT CHAR(8) INII( 'SCSYSCUT'). /*CUTPUT FOR 
47 * PRINHR*/ 
48 * 3 DSYSPNCH CHAR (8) I NIT( '0000000000000000 'X). 
49 * I*NO ALTERNATE DD~A"E FCR 
50 * SYSPUNCH*/ 
51 * 3 DS~SUT1 CHAR( 8) INI T(' SCSYSUTl'); 

52 * 
53 * 

/*SCRATCH FILE 
FCR NON-
I NTE RS PERS ED 
CODE*/ 54 * 

55 * GEN (LINK EP=BSL.PARAM=(OPTIONS.DDNAMESl ,VL=l) ;1*L1I\KS TO BSL 

00000 
00010 
00020 
00030 
00040 
00050 
00060 
00010 
00080 
00090 
00100 
00110 
0012Q 
00130 
00140 
00150 
00160 
00170 
00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00310 
00380 
00390 
00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 
00480 
00490 
00500 
00510 
00520 
00530 
00540 
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• Example 8 • Use of Dynamic Invocation of Compiler (Part 4 of 10) 

PAGE 

Lce ORJECT CCDE ACORI ACCR2 STMT S[URCE STATEMENT F15APR68 4/01/69 

OC,OOH 
OCCC14 4510 ROIA 
Or.OOlB 
CCOCle OOOOCUA 
oe001C 80 
oeoolo 0000A2 
OCOO;>O 
OC0020 
GC0020 45FO RC2E 
000024 0000002C 
0(Oe78 OCCOOCOO 
(1C002C C2F20340404(4040 
CCOO'l4 OA06 
00003t 

('COC~t 58DO 0004 
OCOO'lA 98EC Dooe 
OOOC3F 07FE 
OC0040 
oeoooo 
CCOC(,I 
(COOC2 
oeoce3 
(000(4 
OeOOc,5 
(COoet 
( eoeC7 
eeCOC8 
(coces 
o COOOA 
acaoeR 
[ COOOr: 
ceocao 
OCOOOE 
c,coeOF 
OC0040 
(1(0040 
(,COC40 
Cr.OOAA 
or008A 
OCOCPA 
OCOCPA OC23 
a cocac 
OCOOPr. 
oe008C E2C9E9C57EF4F06R 
oeCC94 
CCCCS4 E20tOSD4C7C9D57E 
oeOCA 6 
OOOOA6 C3D6D5r:3C8CID97F 
o COCR 2 

140 

00020 

00014 

00004 
ooooe 

l)b * 
57 
~A+ 

59+ 
I\O+I~B0002 

61+ 
62+ 
63+ 
~4+I~B0002A 

6~+ 

6L+ 
1\7+ 
6R+ 
69+ 
70+ 
71 
72 * 
7 ~ * 
74 * 
75 * 
76 @ELOl 
77 
78 
79 ;;>CATAI 
RO mO 
AIm 1 
At> iO\2 
81 li'3 
84 @4 
A~ m5 
86 @6 
87 @7 
88 @8 
89 @9 
90 (iI/J 
91 mE 
q2 @( 

91 m C 
94 @E 
95 m F 
96 
97 m[ATA 
98 @SAVOOl 
99 CPT IONS 

100 
101 eTR 
102 
103 SCPTlr~s 
104 SIZE 
105 
106 SCRMGI~ 
107 
108 CCI'.C~AR 

109 
110 DCNAMES 

COf-lPI L ER*I 
LINK FP=BSL.PARAI'=IDPTIONS.DONAI'ES) .VL=l 
CNOP 0.4 
8AL 1.IH80002A LOAD LI ST ADDR IN REGl 

EOU * 
DC AIDPTIONS) PROIl.PROG.PARAHTtR 
DC B' 1000000C' SE T VL ShI TCH U T 
CC AL3ICD"lAMES) PRGB. PROG. PARAMETER 
EQU * 
CNOP 0.4 
BAI 15,*+20 LOAD SuP.PARAMLIST ADR 
CC AI*+8) ADDR OF [,P PARAMFTtk 
CC A(C) DCB ADDRESS PARAMETER LCOA 
DC CL8'BSL' EP PARAMI:TER 
SVC 6 ISSUE LINK SV[ 
OS OH 

1* A CHECK CGULD Bt. MADE HEH TO CHECK THE RETUR~ CCDE IN * 
1* REGISTER 1", AND THEN LONTINUE PROCESSING ACC[ROI~G Te * 
1* THE LEVEL OF SEVI:RITY CF ERRORS FCUNC OURI~G CCMPILATION.* 
END PDONAMES: I*RETUPN TO CALLi~G PROC*I 

L @D.410.@C) 
LM @E.@C.l21<101 
BCR 15. OlE 
FQU * 
Eell 00 
EOU 01 
Fell 02 
EOU 03 
EOU 04 
EOII 05 
EOU 06 
EQII 07 
EOII 08 
EOU 09 
EOU 10 
EOU 11 
FOU 12 
EOII 13 
Eell 14 
FQII 15 
DS OC 
EOU * 
EQU @DATA+ooeccccc 
EQU @DATA+COCOC074 
ORG OPT JONS+OCCCCCCC 
EQU 
CC Fl.2'35' 
Eeu OPT JrlNS+CCCOOCC2 

C' SIZE=4C.' 

EQuATFS EflR REGI STERS 0-15 

72 BYTEIS) Cf'. hCRD 
37 BYTE( S) CJ\ WORD+2 

HALF hURD I NTEGtR 

35 BYTEIS) 
R b Y T~ lSI EQU 

CC 
EOU 
CC 
EQU 
DC 
EQU 

* Ie bYTE( S) 
C' SORMGIN=( C01.072).' 
* 9 BYTE ( S) 
C' CONCHAR=i>' 
@CATA+COOOC1l4 66 BYTEIS) eN WCRD+2 

0005 
0005 
0005 

00550 
00560 

00570 
00580 
00590 
00600 
00610 
00620 
00630 
00640 
00650 
00660 
00670 
00680 
00690 
00700 
00710 
00720 
00730 
00740 
00750 
00760 
00770 
00780 
00790 
00800 
00810 
00820 
00830 
00840 
00850 
00860 
00870 
00880 
00890 
00900 
00910 
00920 
00930 
00940 
00Q50 
00960 
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• Example 8. Use of Dynamic Invocation of compiler' (Part 5 of 10) 

Lf1C nRJFCT rCOE ~DORI HeR? STMT SCURC E STAT EMENT 

OCOCP.? III ORG DON AM E S + C C CCOCCC 
OCCCR? 112 CCTR EQU * HALF hGRD INTEGER 
OCOCR? 0040 113 CC FL21t4' 
OOOOR4 114 S CC~AMES E:QU DuN AM ES+ COOOOOC2 64 BYTE(S) 
oeOCR4 115 A~Y CC EQU DON AM E S+ CO cocC C2 32 BYTE(S) 
reOC04 116 ORG DON AM ES+ CCOOC034 
('eOO04 117 OS Y SIN EQU * 8 BYTE (S) 
OCOO04 F2CoE?F8E2C905 liB DC C' SCSYSIN' 
o COOOR 40 119 CC 0000 1C' 
c(OOor 120 CSYSGUT EOU * 8 BYTE (S) 
o COOOC E 2r. 3F2F 8E?OhE4E3 121 CC C' SCSYSOUT' 
oeOOF4 12? CSYS Pf\CI- Eeu * a BYTE(S) 
nCOCF 4 OOOOOOCOOOCOOOOO 123 DC X' 000000 CC cc COO ceo ' 
DeOCEr. 124 CSY SUT 1 EQU * 8 BYTE< S) 
oeOOFC F2C3E?EeF2E4E3Fl 125 DC C'SCSYSUTl' 
0(0040 126 GRG @CATA 
C(Ce40 127 OS 000001aoc 
DeOOf 4 12A @TEMPS OS OF 
DeOOF 4 129 @[ATENC EOU * G (OCOO 130 END PCCNAMES 
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• Example 8. Use of Dynamic Invocation of Compiler (Part 6 of 10) 

IFF ?8~T (liP? P~SSEC 
IFF?R~T vel SER ~CS= XRI57 • 
IFF?e51 SYSt~Cq. T00005?RPOOI.S~CETC.lCACSET P~SSEC 
TFF2851 VCL SfR HS= SYSPS3. 
lFF?P51 s~srLT SYSOUT 
lFF2P51 VCl SER ~CS= T77419. 
[FF2R~l SY~tSr,Sl.10COO5?RP001.S~CETr.C[G DELETEC 
IFF?P51 VrL SFR HS= 11111l. 
lEF2R<;I SYS"S091. T000052.RPOOI. SACETC.FCG IJELETEC 
IFF285T vel SFP ~CS= 201100. 
IEF2851 SYStSCSI. T00005?RPOOI.SHETC.MrG DElETEC 
IFF ?P51 VCL SFR ~CS= SYSPS3. 
IFF28~1 SYSf9r,91. T000052.RPOOI.SACETC.PSLGO DEll:TEC 
lFF28<T VCl SFP NCS= SYSRSo. 
lFF2851 SYS1.IIACLTP PASSEC 
IFF2851 vrl SER ~CS= SYSPS1. 
/llHD FXEC PG"=Ll~KEDIT.(nC=(9.lT.STEP21.PARII=IXREF.lIST.lET' 
IISYHIB or; OS~~IIF=PSlLIR.UUT=2311.VCLUn=SeR=1l111l. DISP=(OlO,KEEPI 
IJSYSPRI NT DO SYSrUT=A 
IIS~SLIN DO DS~'A/IE=CLCADSET.CISP=(ClC.CElETEI 

/I DU OC~AIIE=SYSI~ 
IISYSl Tl DO DS~A"E=oCAT.IJ~IT=2311.CISP=( ~EW. CElFTE I. 
/1 SPACE=!CYl. (?.1 II 
IIS.YSlMOO 00 OSNAIIE=&GCSET (BSlGOI .SPACE=! 1024. (50.20. III. UNIT=2311. 
1/ OT SP= (~[C. FASS I 
IISY ABEND Of) SYSrLT=A 
IFF2 f.1 ALler. FrR ~ACFTC lKED TEST 
lFF2 71 JCRLlR C~ 192 
IFF? 7T SYSLIR n 193 
TEF2 71 SYSLI ~ r~ I'll 
IFF2 71 SYSlJT1 n 190 
IFF2 71 SYSlHD r~ 191 
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• Example 8. 

PAGE 

F15APR68 4/01/69 

00970 
00980 
00990 
01000 
01010 
01020 
01030 
01040 
01050 
01060 
01070 
01080 
01090 
01100 
01110 
01120 
01130 
01140 
01150 
01160 

Use of Dynamic Invocation of Compiler (Part 1 of 10) 

F44--LEVFL LI~KAGE EDITCR CFTICNS SFECIFIED XREF.LlST.LET 
VARIABLE OPTInS USED - SIZE=(238976.102400) DEFAlJL T OPT! ON(S) USED 

CROSS REFERENCE TABLE 

ccreTROL SECTln E~ TRY 

NA~F ORIGI~ LENGTH NAf.lE LOCAT ION NAME LOCATION NAMe LOCA T I eN 

PDDNAMES 00 F4 

LUATlCN REFFRS TC SYMBOL IN CCHRCL SECT leN LOCATION REFERS TO SYMBOL I~ CCNTROL ~ECTIqN 

FNIRY ADDRESS 00 
TOTiIL LENGTH FA 

****IISLr.O DOES NOT EXIST BUT hAS BEEN ACCEC Te DATA SET 
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• :Example 8. Use of Dynamic Invocation of Compiler (Part 8 of 10) 

IFF2P~1 r~p? P~SSEC 
IFF ?851 vrl SFk ~CS= XBI57 • 
IFF?P51 RSLI IS KEPT 
IFf?P~1 VI'I qR II;C5= 111111-
IFF?P~I s~sru SYSnLT 
IFF?RSI VCl SER HS= T77419. 
I FF?PSI SYS/,S091. T000052. RPOO 1. S ~CETC.L CADSFT DELETED 
IFFZPSI vrL Sf-R I\(S= SYSRS1. 
IEF2PSI SYS6 c oSl. T00005?RP001.SACETC.CH CELETED 
IFf ?P<;I veL SFP ~CS= 231100. 
IfF28S1 SYS(,S091. T000052.KFOOl.SHETC.GCSET PASSED 
Itf zesl VCL SFP ~CS= SYSRS3. 
flGr FXEC PG~=*.L~EC.SYSL/.'CC.CCI\C=(9.LT.LKEC) 

IISYSAR~~D DO SYS[UT=A 
118510LT DO SYSCLJT=A 
I/Bq PUNCH DO UI\IT=2540-Z 
11(;r:.5CSYSLTl DO OSl\tn=!:CAT.UI\IT=Z311.CISP=(~EW.DELETE). 
/I SPACE=(CYL.IZ.ll) 
IIGO. SCSYSOLJT 011 SYSCUT=A 
IIG!' SrSYSIN DC * 
IEF? fI ALt.rr. FeR ,ACETC G[ TEST 
IFF? 71 JC8LI R r~ 1·92 
IFF2 71 Pr,f>\=*.LG (1\ 191 
IFF? 11 A SLPIJ~CH n DOC 
IFF2 71 srSYSLTI [1\ 193 
ifF? 11 Sr.SYSII\ r~ DOC 
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Example 8. Use of Dynamic Invocation of Compiler (Part 9 of 10) 

R~I IFLFVF~ t'AY69 PAGE 001 

0001 1******** '" ** * .. * ******'"* ****************** ** ****** **** ** **** ** * ******* 1 
1* *1 
I*SA~FLF RCUTI~E COMPILEC BY lJSE OF- DYNAMIC INVOCATION OF THE *1 
I*C(~FILFR *1 
1* *1 
1 ** ** * '" *'" * ** * ...... ******* ****** ** ** ****** ** *** * ** ** *** * '" * *** * * '" **"'* ** ** I 

TflC~A ~ES: I *E~ T FY P CINT*I 
HOCECURE: 

0002 DeL u.e.c) FIXEC(311: /*STCRAGE AREAS*I 
0003 eCL (C. E.Fl CI·AR(~I: I*STORAGE AREAS*I 
OOO~ A=B+C I*SOURCE STATEMENT*I 
OC05 C=B/C I*SOuRCE STATEMENHI 
oe06 D=EI F I*SOURCt STATEMEI'IT*I 
0007 FI\C T CI\AMES: I*RETLJkN TO CALLING ROUTlt>:E-

END OF SAMPLE ROUT! NE *1 
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A <LJFLFVFN MA Y6~ 
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8. Use of Dynamic Invocation of Compiler (Part 10 of 10) 

TCC~A~ES 

ATTRIBUTE ANC CROSS REFERENCE TABLE 

STHIC. LOCH. FIXED(311. INTERNAL. BOLNDARY(~(JRD.l) 

STATIC. LCCH. FIXED(311. INTERNAL. BOUNDARY(~CRD.l) 

4. 5 

STATIC. LeCAL. FIXED(311. INTERNAL. BCUNCARY(IIORD.ll 
4. 5, 5 

STATIC. LeCAL. C~ARACTER(~). INTERNAL. BOLNDARY(BYH,l) 

STATIC. LeCAL. nARACTER(~). INTERNAL. BCL~DARY(BYTI::.l) 

STHIC. LCCH. C~ARACTER(~). INTERNAL. BOUNuARY(BYTE.ll 
6. 6 

STAT IC. leCAl. E~TRY. EXTERNAL 
1. 7 

*** PRCC. TDCNAns rAe ~c EPpeRS 

PAGE: 002 
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Appendix E: Diagnostic Messages and Codes 

When an incorrect statement is encountered in your BSL program, the coro­
piler flags the statement and writes a diagnostic message. At the point 
of error, a statement flag is printed in the form: 

*** ERROR message-number *** 

Following the attribute and cross-reference table, the related diagnos~ 
tic message is printed in the form: 

statement 
number 

message 
number 

message text 

Message Numbers and Severity Levels 

Each of the compiler's diagnostic messages is numbered in the form 
(M)snn where: 

• M indicates t.hat the error occurred during the compiler's macro 
phase.. The absence of an M indicates that the error occurred during 
the compile phase. 

• s is an alphabetic character that indicates the severity level of 
the error that occurred. 

• nn is an integer that numbers the message within its severity group. 

The compiler recognizes four severity levels. These levels and their 
meanings are summarized in Table 11 (for the macro phase) and Table 12 
(for the compile phase). 

Table 11. Severity Levels of Diagnostic Messages (Macro Phase) 
(Part 1 of 2) 

r-----T-----------------------------------------------------------------, 
I Level I Explanation I 
~-----+----------------------------------------------------------------,i 
I MW I is an abbreviation for a macro phase "Warning Message." This I 
I I prefix indicates that either: I 
I I I 
I I· The statement had an error that was repaired by the I 
I I compiler's macro phase. I 
I I I 
I I· The statement is not in error, but it may produce unex- I 
I I pected results when the program is compiled,. I 
I I I 
I I This severity level is intended to draw your attention to I 
I I potential errors. I 
~-----+-----------------------------------------------------------------~ 
I ME I is a abbJreviation for a macro phase "Error Message." This I 
I I prefix indicates that the flagged statement is definitely in- I 
I I correct, and compile-time processing of the statement is I 
I I terminated. I 
I I I 
I I This sev4erity level is used when the error is localized to a I 
I I single statement. processing continues from the next I 
I I statemen-t. I L _____ ~ _________________________________________________________________ J 

(Part 1 of 2) 
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Table 11. Severity Levels of Diagnostic Messages (Macro phase) 
(Part 2 of 2) 

r-----T----------------------------------------------------------------, 
I Level I Explanation I 
~----+----------------------------------------------------------------~ 
I MS I is an abbreviation for a macro phase "Serious Error Message." I 
I I This prefix indicates that the flagged statement is definitely I 
I I incorrect. The flagged statement is not processed. I 
I I I 
I I I 
I I This severity level is used when the error cannot be localized I 
I I to a single statement and, therefore, the error may affect the I 
I I remaining statements. Processing continues from the next I 
I I statement. I 
.-----f----------------------------------------------------------------i 
I MD ,is an abbreviation for a macro phase "Disastrous Error Mes- I 
I I sage." This prefix indicates an error of the highest severi- I 
, I ty, and processing is terminated at the point of error. I L _____ ~ ________________________________________________________________ J 

Table 12. Severity Levels of Diagnostic Messages (Compile Phase) 
r-----T----------------------------------------------------------------, 
'Levell Explanation I 
.-----+----------------------------------------------------------------i 
I W I is an abbreviation for a "Warning Message." This prefix indi- , 
I I cates that either: , 
I , , 
, I. The statement had an error that was repaired by the BSL I 
I , compiler. I 
I I I 
, I. The statement is not in error, but it may produce un ex- I 
I I pected results when the prog.ram is executed. I 
I I I 
I I This severity level is intended to draw your attention to I 
I , potential errors. , 
1------+---------------------------------.------------------------------.--f 
I E I is an abbreviation for an "Error Message." This prefix indi- I 
, I cates that the flagged statement is definitely incorrect. The I 
I I compiler does not generate code for the flagged statement. I 
I I I 
I , , 
I I This severity level is used when the error is localized to a I 
I I single statement. Compilation continues from the next state- I 
I I ment, and assembler text is produced. I 
r-----+-----------------------------------------------------------------f 
I S I is an abbreviation for a "Serious Error Message." This prefix I 
I I indicates that the flagged statement is definitely incorrect. I 
I I The compiler does not generate code for the flagged statement. I 
I I I 
I , , 
I I This severity level is used when the error cannot be localized I 
I I to a single statement and, therefore, the error may affect I 
I I other statements in the compilation. Compilation continues I 
I , from the next statement, but assembler text is not produced. I 
.-----f----------------------------------------------------------------i 
I D I is an abbreviation for a "Disastrous Error Message." This I 
I I prefix indicates an error of the highest severity, and compi- , 
I I lation is terminated at the point of error. Assembler text is I 
I I not produced. I L _____ ~ ________________________________________________________________ J 
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Compiler ReturJ\ Codes 

When the compilation is completed or terminated, the compiler places a 
return code value in register 15. These return codes, which indicate 
the error status IOf the compilation, are: 

Return Code Error status 

0 No ,errors. 

4 W-t:ype errors were the highest level that occurred. 

8 E-type errors were the highest level that occurred. 

12 S-type errors were the highest level that occurred. 

16 D-type errors were the highest level that occurred. 

If the return code is 12 or 16, the compiler does not produce 
assembler text. If you assemble under OS, the cataloged procedures 
BSLASM and BSLALG test the compiler return codes to determine whether Or 
not to attempt assembly. 

The macro phase does not set a return code that can be tested by the 
user. If an error above the warning level occurs during the macro 
phase, the compile phase (when it gets control) sets the return code to 
16 and returns to the system without attempting compilation. 

Console Error Messages (OS) 

If the BSL compiler cannot open one of its required data sets, the com­
piler terminates with a user code of 016. A message is written on the 
console device. This message is: 

UNABLE TO OPEN xxx xxx 

where xxxxxx is t:he ddname. 

If invalid parameters are passed to the compiler when it is dynamic~ 
ally invoked, a compiler error may occur while trying to process the 
parameters. The following disastrous error message is written on the 
console device: 

INCORRECT INVOCATION OF THE BSL COMPILER 

Compilation is tE~rminated at the point of error and no assembly text is 
produced. (See <uso diagnostic message D19 explanation.) 
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Message Explanations (Macro Phase) 

In the following listings, you will find an 
explanation for each of the diagnostic mes­
sages that may occur during the macro 
phase. These explanations will assist you 
in interpreting the messages and correcting 
the errors. There is a separate listing 
for messages of each severity level <W, E, 
S, and D). Within each severity level, the 
messages are listed numerically by message 
number. 

Macro Warning Messages 

MWOl xxxxxxxx HAS NO!' BEEN SET. REPLACE­
MENT CANNOT OCCUR. 

Explanation: The named macro vari­
able has been activated, but a value 
has not been assigned to it. For 
example: 

%DCL A CHARi 
B = A; /* MACRO ASSIGNMENT HAS NOT 

APPEARED */ 
%A = 'XYZ'; 

Compiler Action: The macro variable 
is not replaced by an assigned value. 

MW02 xxxxxxxx APPEARS AS A COMPILE-TIME 
LABEL, BUT HAS BEEN DEFINED PREVIOUS­
LY. IT IS IGNORED. 

Explanation: The named item is a 
label on a compile-time statement. 
It has also appeared as a label on a 
previous compile-time statement, or 
has been declared FIXED or CHAR in a 
compile-time DECLARE statement. 

Compiler Action: The label is 
ignored. 

MW03 xxxxxxxx IS MULTIPLY DEFINED. THE 
SECOND DEFINITION IS IGNORED. 

Explanation: The named item has 
appeared as a label on a previous 
compile-time statement, or has been 
declared in a previous compile-time 
DECLARE statement. 

compiler Action: The second defini­
tion is ignored. 

MW04 xxxxxxxx CANNOT BE ACTIVATED/ 
DEACTIVATED BECAUSE IT IS UNDEFINED 
OR IS A COMPILE-TIME LABEL. 
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Explanation: The named item is not 
the type of item that can be acti­
vated or deactivated. If the item is 
undefined, xxxxxxxx will be replaced 
by the word VARIABLE. If the item is 
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a compile-time label, xxxxxxxx will 
be replaced by the label name. 

Compiler Action: The item in the 
ACTIVATE or DEACTIVATE statement is 
ignored. 

MW05 xxxxxxxx IS A COMPILE-TIME KEYWORD 
BUT APPEARS AS A COMPILE-TIME LABEL. 
THE LABEL IS IGNORED. 

Explanation: A keyword is used as a 
compile-time label. For example: 

%IF: GO TO Ll; /* IF IS A KEYWORD */ 

compiler Action: The label on the 
compile-time statement is ignored. 

MW06 MORE THAN ONE PERCENT APPEARS FOLLOW­
ING A COMPILE-TIME THEN OR ELSE. IT 
IS IGNORED. 

Explanation: A THEN or ELSE is fol­
lowed by more than one % sign. For 
example: 

%X = 10; 
%IF X = 5 %THEN %A = %Y = 6; 

/* TWO % FOLLOW THEN */ 

Compiler Action: The additional 
macro expressions are ignored. 

MW07 THERE IS A MIXTURE OF COMPILE-TIME 
AND NON COMPILE-TIME STATEMENTS ON A 
CARD. PERCENT INSERTED. 

Explanation: A compile-time state­
ment is followed by a non compile­
time statement on the same card or a 
percent is missing where one is 
expected. For example: 

%X = 10; Y = 5; /* Y = 5 DOES NOT 
HAVE % PRECEDING IT */ 
%IF A = 5 THEN % B = 10; /* A % WAS 
EXPECTED BEFORE THEN */ 

Compiler Action: Percent assumed. 

MW08 THERE IS A MIXTURE OF NON COMPILE­
TIME AND COMPILE-TIME STATEMENTS ON A 
CARD. PERCENT IGNORED. 

Explanation: A non compile-time 
statement is followed by a compile­
time statement on the same card,. For 
example: 

NAMELST='OF'Xi % Y=10; /* %APPEARS 
BEFORE Y=10 */ 

Compiler Action: Percent ignored. 
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Macro Error Messages 

MEOl A COMPILE-TIME REPLACEMENT LENGTH IS 
GREATER THAN 1000 BYTES. IT IS 
TRUNCATED. 

Explanation: A string is specified 
to replace a compile-time variable 
name, and the string is greater than 
1000 bytes. 

compiler Action: The first 1000 
bytes are used. 

ME02 (Unassigned) 

ME03 A COMPILE-TIME VARIABLE CONTAINS AN 
UNBALANCED QUOTE OR COMMENT. 

Explanation: The replacement text 
for a compile-tifue variable contains 
an unbalanced quote or comment. For 
example: 

%DCL (A, B) CHAR; 
%A ='/*THIS IS'; 

will cause A to be as an unbalanced 
comment after substitution is made. 

Compiler Action: The condition is 
accepted. The assignment. is made as 
specified. 

ME04 A COMPILE-TIME THEN APPEPffiS IN AN IN­
CORRECT POSITION. THE COMPILE-TIME 
STATEMENT IS SKIPPED. 

Explanation: Self-explanatory. 

Compiler Action: Everything up to 
and including the next sE~micolon (;) 
is ignored. 

MEOS A COMPILE-TIME DECLARE IS NOT TER­
MINATED BY A SEMICOLON. SCANNING 
RESUMES AFTER NEXT SEMICOLON. 

Explanation: Self-explanatory. 

ME06 A DEACTIVATE OR ACTIVATE LIST HAS AN 
ILLEGAL DELIMITER. THE REST OF THE 
STATEMENT IS IGNORED. 

Explanation: An illegal delimiter is 
contained in an ACTIVATE or DEACTI­
VATE list. For example: 

%DEACT A,B: C; /*ILLEGAL DELIMITER*/ 
%DEACT A,B,C? /*ILLEGAL DELIMITER*/ 

Compiler Action: The sta.tement is 
ignored from the point o:E the illegal 
delimiter. 

MEO? xxxxxxxx WAS THE TARGET OF A COMPILE­
TIME GOTO, BUT NOW APPEARS IN A NON­
LABEL POSITION. IT IS IGNORED. 

Explanation: The named item is used 
in a non-label position, but was pre­
viously the target of a GOTO state­
ment. For example: 

%GOTO Ll; 
%A = Ll; /* CONFLICTING USAGE */ 

Compiler Action: The statement is 
ignored. 

MEOS THE LENGTH OF A COMPILE-TIME VARIABLE 
EXCEEDS 1000 BYTES. THE LENGTH IS 
RESET TO O. 

Explanation: The concatenation of a 
compile-time string variable resulted 
in a string length of more than 1000 
bytes. 

Compiler Action: The variable 
receives a length of o. 

ME09 CONCATENATING A STRING CONSTANT HAS 
CAUSED THE LENGTH OF A STRING VARI­
ABLE TO EXCEED 1000 BYTES. 

Explanation: The concatenation of a 
compile-time string constant resulted 
in a string length of more than 1000 
bytes. 

Compiler Action: The string variable 
receives a length of o. 

MEl 0 THE NUMBER OF COMPILE-TIME ERRORS 
EXCEEDS 99. THE REMAINING ERRORS ARE 
NOT LISTED. 

Explanation: The compiler lists a 
maximum of 99 compile-time error 
messages. 

Macro Serious Error Messages 

MSOl AN ILLEGAL CHARACTER APPEARS IN A 
COMPILE-TIME STATEMENT. THE REST OF 
THE STATEMENT IS IGNORED. 

Explanation: The first character 
following the % is not an alphabetic 
character, a semicolon, or a blank. 

MS02 THE RECEIVER IN A COMPILE-TIME 
ASSIGNMENT STATEMENT HAS NOT BEEN 
PREVIOUSLY DECLARED. THE STATEMENT 
IS IGNORED. 

Explanation: An assignment was made 
to an item that was not previously 
declared in a compile-time DECLARE 
statement. 
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MS03 THE RECEIVER ON A COMPILE-TIME 
ASSIGNMENT STATEMENT IS A LABEL. THE 
STATEMENT IS IGNORED. 

MS04 

Explanation: A compile-time assign­
ment was made to an item that was 
previously used or declared as a 
label. 
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MS09 THE TARGET OF A COMPILE-TIME GCTO 
DOESN'T START WITH AN ALPHABETIC. 
THE GOTO IS IGNORED. 

Explanation: An illegal identifier 
is the target of a compile-time GOTO. 
For example: 

%GOTO lC; /* ILLEGAL IDENTIFIER */ 
ILLEGAL NAME IN COMPILE-TIME DECLARE. I 
THE DECLARE IS IGNORED. MS10 (Unassigned) 

Explanation: The compile-time 
DECLARE statement contains an illegal 
name. For example: 

%DECLARE ? ; /* ILLEGAL NAME */ 

MS05 A, OR ) APPEARS IN A COMPILE-TIME 
DECLARE THAT HAS NO FACTORING. THE 
STATEMENT IS IGNORED. 

Explanation: A comma or a right 
parenthesis has been encountered in a 
compile-time DECLARE statement, but 
the statement contains no factored 
items. 

MS06 A COMPILE-TIME DECLARE STATEMENT HAS 
AN ILLEGAL ATTRIBUTE. THE STATEMENT 
IS IGNORED. 

MS07 

Explanation: A compile-time DECLARE 
statement contains an illegal or 
unidentifiable attribute. For 
example: 

%DCL (A, B, C) GLOM ; 
/* NO SUCH ATTRIBUTE */ 

AN UNKNOWN RELATIONAL OPERATOR HAS 
BEEN ENCOUNTERED. THE STATEMENT IS 
IGNORED. 

Explanation: 
is illegal. 

A relational operator 
For example: 

%IF A ?= B %THEN %GOTO Ll; 
/* ?= IS ILLEGAL */ 

MS08 THERE ARE UNEQUAL LENGTHS ON A STRING 
COMPARISON. THE STATEMENT IS 
IGNORED. 
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Explanation: Both ~perands of ~ 
compile-time compar1son express10n 
are not the same length. For 
example: 

%DCL (A,B) CHAR; 
%A = 'X'; 
%B = 'XYZ'; 
%IF A = B %THEN 'GOTO Ll; 

/*A AND B ARE DIFFERENT LENGTHS*/ 

MSll xxxxxxxx HAS APPEARED PREVIOUSLY IN 
TEXT, BUT IT IS THE TARGET OF A 
COMPILE-TIME GOTO. THE GOTO IS 
IGNORED. 

Explanation: The compile-time facil­
ity does not allow a branch backward 
to a label that previously appeared. 

MS12 AN ILLEGAL OPERAND IS FOUND IN A 
COMPILE-TIME STATEMENT. THE REST OF 
THE STATEMENT IS IGNORED. 

Explanation: The operand of a 
compile-time statement is not a name, 
a decimal number, or a character 
string. 

MS13 A NAME OR NUMBER IN A COMPILE-TIME 
STATEMENT IS LONGER THAN 8 CHARAC­
TERS. THE STATEMENT IS IGNORED. 

Explanation: An identifier or a 
number in a compile-time statement is 
illegal because it has more than 
eight characters. 

MS14 xxxxxxxx IS IN A COMPILE-TIME EXPRES­
SION BUT IS A LABEL, KEYWORD, OR 
UNDEFINED. THE STATEMENT IS IGNORED. 

Explanation: The named item is used 
illegally in a compile-time expres­
sion. For example: 

%A = B + GOTO; /*GOTO IS A KEYWORD*/ 

MS15 xxxxxxxx FOLLOWS A COMPILE-TIME IF, 
BUT IT IS A KEYWORD. THE STATEMENT 
IS IGNORED. 

Explanation: The named item is a 
keyword and is used illegally follow­
ing a compile-time IF. 

MS16 A COMPILE-TIME ASSIGNMENT STATEMENT 
DOES NOT HAVE AN '=' OPERATOR. THE 
STATEMENT IS IGNORED. 

Explanation: The = operator is mis­
sing from a compile-time assignment 
statement. 
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MS17 THERE ARE MORE THAN 2 TERMS IN A 
COMPILE-TIME ARITHMETIC EXPRESSION. 
THE STATEMENT IS IGNORED., 

Explanation: A maximum of two terms 
is allowed in a compile-t:ime arith­
metic expression. For elt:ample: 

%A = B + C + D; /*TOO MANY TERMS*/ 

MS18 THERE IS AN ILLEGAL OPERATOR IN A 
COMPILE-TIME EXPRESSION. THE STATE­
MENT IS IGNORED. 

Explanation: self-explanatory. For 
example: 

%A B ** C; /* ILLEGAL OPERATOR */ 
%X = y & Z; /* ILLEGAL OPERATOR */ 

MS19 A COMPILE-TIME IF CLAUSE IS NOT FOL­
LOWED BY A THEN CLAUSE. THE STATE­
MENT IS IGNORED. 

Explanation: A compile-1:.ime IF 
statement is incomplete because the 
IF clause is not followed by a THEN 
clause. 

MS20 A NUMBER APPEARS AS AN OPERAND OUT­
SIDE OF A COMPILE-TIME ARITHMETIC 
EXPRESSION. THE STATEMENT IS 
IGNORED. 

Explanation: The compil.~-time expre­
ssion is not arithmetic, but has a 
number as an operand. For example: 

%DCL C CHAR; 
%C=l; /*1 IS ILLEGAL OPElRAND*/ 

MS21 xxxxxxxx IS A COMPILE-TIME VARIABLE 
THAT DOES NOT HAVE A VALUE, BUT IS 
BEING USED IN A COMPILE-'rIME 
EXPRESSION. 

Explanation: A compile-time variable 
cannot appear in a compile-time 
expression unless it has been pre­
viously assigned a value. 

Compiler Action: The statement is 
ignored. 

MS22 THE RESULT OF A COMPILE-TIME ARITH­
METIC EXPRESSION IS MORE THAN 8 
DIGITS. THE STATEMENT IS IGNORED. 

Explanation: self-explanatory. For 
example: 

%DCL (A, B, C) FIXEDi 
%A 99999999; 
%B 2; 
%C A + B; /* RESULT IS MORE THAN 8 

DIGITS */ 

MS23 AN ILLEGAL NUMBER APPEARS IN A 
COMPILE-TIME EXPRESSION. THE STATE­
MENT IS IGNORED. 

Explanation: Self-explanatory. For 
example: 

%A=B+28Xi /*28X IS ILLEGAL NUMBER*/ 

MS24 AN OPERATOR OTHER THAN CONCATENATION 
IS IN A COMPILE-TIME STRING EXPRES­
SION. THE STATEMENT IS IGNORED. 

Explanation: The concatenation 
operator is the only operator allow~d 
in a compile-time string expression. 
For example: 

%DCL C CHAR; 
%C = 'XYZ' II C + 3; 

/* OPERATOR + IS ILLEGAL */ 

MS25 A CHARACTER STRING CONSTANT APPEARS 
OUTSIDE OF A COMPILE-TIME STRING 
EXPRESSION. THE STATEMENT IS IGNORED. 

Explanation: A character string con­
stant can only be used in a compile~ 
time expression. For example: 

%A = B + • XY Z' ; 
/*ILLEGAL ARITH EXPRESSION*/ 

MS26 xxxxxxxx IS AN OPERAND OF A COMPILE­
TIME ARITHMETIC STATEMENT BUT IS NOT 
ARITHMETIC. THE STATEMENT IS 
IGNORED. 

Explanation: The named item is 
illegally used as a.n operand of a 
compile-time arithmetic statement. 
For example: 

%DCL A FIXED, C CHARi 
%A = A + C; /*C IS NOT ARITHMETIC*/ 

MS27 xxxxxxxx IS AN OPERAND OF A COMPILE­
TIME STRING STATEMENT, BUT ~S NOT A 
STRING. THE STATEMENT IS IGNORED. 

Explanation: The named item is 
illegally used as an operand of a 
compile-time string statement. For 
exaIPple: 

%DCL C CHAR, A FIXED; 
%C='YXZ' II Ai /*A IS NOT STRING*/ 

MS28 THERE IS A DIVISION BY 0 IN A 
COMPILE-TIME ARITHMETIC EXPRESSION. 
THE STATEMENT IS IGNORED. 

Explanation: Division by zero is 
illegal. For example: 

%DCL (A, B) FIXED; 
%A 0; %B = 6; 
%B = B/Ai /* DIVISION BY ZERO */ 
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Macro Disastrous Error Messages 

MDO! AN END-OF-FILE IS ENCOUNTERED BEFORE 
NORMAL END OF TEXT. COMPILE-TIME 
PROCESSING IS TERMINATED. 

Explanation: End-of-file is found 
before the normal end of texto For 
example: 

• In the middle of a compile-time 
statement. 

• In the middle of a string. 
• In the middle of a comment. 
• While attempting to execute 

%GOTO, but before reaching the 
target label. 

• In the middle of a BSL source 
statement. 

MD02 THE COMPILE-TIME DICTIONARY OR WORK 
AREA HAS OVERFLOWED. ALL COMPILE­
TIME PROCESSING IS TERMINATED. 

Explanation: There is not enough 
space for compile-time processing 
because the number of compile-time 
variables and labels exceeds 500, or 
the total length of compile-time 
character strings exceeds 45,000 
bytes. 

MD03 A LOOP HAS OCCURRED IN THE COMPILE­
TIME RESCAN. ALL COMPILE-TIME PRO­
CESSING IS TERMINATED. 

Explanation: compile-time processing 
allows a maximum of 50 rescans, and 
then assumes that a loop has 
occurred. 

~ID04 THE INCLUDE STATEMENT IS INCORRECTLY 
WRITTEN. 
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Explanation: The ddname or member 
name is too long, or there are blanks 
between ddname(member). 
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M005 THE INCLUDE STATEMENT ASKS FOR A 
LIBRARY MEMBER THAT CANNOT BE FOUND 
IN THE SPECIFIED LIBRARY. 

Explanation: The member name speci­
fied in the INCLUDE statement cannot 
be found in the specified partitioned 
data set. 

User Response: Check the spelling of 
the member name in the INCLUDE state­
ment, and check the data set name on 
the DD statement indicated in the 
INCLUDE statement. 

M006 AN I/O ERROR HAS OCCURRED WHILE 
SEARCHING FOR THE REQUESTED MEMBER IN 
THE USER'S LIBRARY. 

Explanation: I/O error. 

MDO? THE PARTITIONED DATA SET SPECIFIED IN 
THE INCLUDE HAS A BLKSIZE GREATER 
THAN 3520 OR A RECFM OTHER THAN F. 

Explanation: The partitioned data 
set may contain blocked records up to 
a block size of 3520 bytes, and must 
contain fixed format records. 

User Response: Respecify the block 
size or record format of the data set 
and run the job again. Make sure 
that the INCLUDE statement specifies 
the correct data set. 

M008 AN INCLUDE STATEMENT APPEARS WITHIN 
INCLUDED TEXT. 

Explanation: Included text may not 
contain an INCLUDE statement. 

MD09 A COMPILER ERROR HAS OCCURRED IN THE 
MACRO PHASE. SUBMIT A TROUBLE REPORT 
TO DEPT. D?6, POUGHKEEPSIE, N.Y. 

Explanation: Self-explanatory. 
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Message Explanations (Compile Phase) 

In the following listings, you will find an 
explanation for each of the diagnostic mes­
sages that may occur during the compile 
phase. These explanations will assist you 
in interpreting the messages and correcting 
the errors. There is a separate listing 
for messages of each severity level (W, E, 
S, and D). Within each severity level, the 
messages are listed numerically by message 
number. 

Warning Messages 

WOl VARIABLE HAS ILLEGAL PRECI,SION OR 
LENGTH. THE DEFAULT PRECISION OR 
LENGTH HAS BEEN USED. 

Explanation: The declaration contains 
one of the following illegral preci­
sions or length: 

• A FIXED variable is declared with 
a precision other than 15 or 31. 
For example: 

DCL A FIXED(25); /* l:LLEGAL */ 

• A POINTER variable is declared 
wi th a precision othel~ than 8, 15, 
16, 24, 31, or 32. For example: 

DCL B PTR(17); /* ILl:.EGAL */ 

• A BIT or CHAR variablE~ is declared 
with no specified lenqth. For 
example: 

DCL C BIT; 
DCL D CHAR; 

/* ILLEGAL */ 
/* ILLEGAL */ 

Compiler Action: The default preci­
sion or length is used fOl:- the 
declared variable, as follows: 

• A precision of 31 for a FIXED 
variable. 

• A precision of 31 for a POINTER 
variable. 

• A length of 1 for a BIT or CHAR 
variable. 

W02 xxxxxxxx HAS A BOUNDARY GREATER THAN 
THAT OF ITS CONTAINING STRUCTURE. A 
BYTE BOUNDARY WAS USED. 

Explanation: The boundary of the 
named variable is greater than the 
boundary of its containing structure, 
where DWORD>WORD>HWORD>By'rE. For 
example: 

DCL lA FIXED(31) BDY awORD, 
2B CHAR (2), 
2C FIXED(31); /* BDY GREATER 

THAN HWORD * / 

compiler Action: The named variable 
is put on the next byte boundary. 

W03 xxxxxxxx HAS MORE INITIAL VALUES THAN 
THERE ARE ELEMENTS TO BE INITIALIZED. 
THE EXTRA VALUES WERE IGNORED. 

Explanation: One of the following: 

• The named item is an array with ~ 
replication factor that specifies 
too many initial values. For 
example: 

DCL A(10) INIT(l, 2, (9) 3); 
/*TOO MUCH REPLICATION*/ 

• The named item is an array with 
too many initial values. For 
example: 

DCL B(3) INIT{1,2,3,4); 
/*TOO MANY VALUES*/ 

• The named item is not dimensione4, 
but contains a replication factot. 

compiler Action: All elements of the 
array are initialized, and the remain­
ing initial values are not used. 

W04 xxxxxxxx HAS A CONSTANT SUBSCRIPT THAT 
IS GREATER THAN THE NUMBER OF ELEMENTS 
DECLARED FOR THE ARRAY. 

Explanation: The named item, which 
was declared to be an array, is bein9 
referred to with a constant subscript 
that is larger than its dimension. 
For example: 

DCL A(10); 
A(12) = B; /*SUBSCRIPT TOO LARGE*/ 

W05 A DECLARED REGISTER IS ONE OF THE 
REGISTERS WHICH MAY BE REQUIRED FOR 
USE BY THE COMPILER. 

Explanation: A variable is declared 
with REGISTER storage class. The 
register specified is register 0, 13, 
14, or 15; or a CODEREG or DATAREG; or 
register 1 when there are formal 
parameters. 

W06 xxxxxxxx IS A DIMENSIONED ITEM THAT 
APPEARS WITHOUT A SUBSCRIPT. 

Explanation: The named item was 
declared to be an array, but is being 
referred to without a subscript. For 
example: 

DCL A (10); 
A = B; /* COMPILED AS A(l)=B */ 

compiler Action: A subscript of 1 is 
assumed. 
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WO? (Unassigned) 

W08 xxxxxxxx SHOULD NOT BE USED AS A 
LABEL. IT HAS BEEN PREVIOUSLY USED OR 
DECLARED AS OTHER THAN LOCAL LABEL. 

Explanation: The named item is being 
used as a label, but was previously 
used or declared as other than a LOCAL 
label. For example: 

L: 

L1: 

DCL P PTR, L LABEL BASED(P); 

CALL Q; /* L IS A BASED LABEL AND 
SHOULD NOT APPEAR AS 
LABEL OF A STATEMENT */ 

A B + C; 

L1: X Y; /* L1 HAS BEEN PREVIOUSLY 
USED AS A LABEL */ 

compiler Action: The named item is 
not used. 

W09 PROCEDURE STATEMENT WAS NOT FOUND. A 
CSECT WITH NO NAME WAS PRODUCED. 

Explanation: The first statement in a 
compilation is neither a GENERATE 
statement nor a PROCEDURE statement. 

compiler Action: An unnamed procedure 
is assumed. 

W10 (Unassigned) 

W11 COMMENT TERMINATOR MAY BE MISSING.. A 
SEMICOLON OR A /* APPEARS WITHIN THE 
COMMENT. 

Explanation: A semicolon or a /* 
appears within a comment. For 
example: 

/* A BSL STATEMENT ENDS WITH A; */ 

/* THE COMBINATION OF OPERATORS /* 
SHOULD NOT START IN COLUMN 1 */ 

W12 VARIABLE HAS BEEN TRUNCATED TO EIGHT 
CHARACTERS. 

Explanation: An identifier has more 
than eight characters. 

compiler Action: The identifier is 
shortened to eight characters by using 
the eight leftmost characters. 

W13 xxxxxxxx MAY NOT BE ADDRESSABLE. 
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Explanation: The generated code may 
not correctly address the named item. 
For example: 

DCL CB(10),A) CHAR(256); 
A = BCI); 

might be compiled as: 

L 8,1 
SLL 8,8 
LA 10, B- 256 ( 8 ) 
MVC A(256),O(10) 
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which would be incorrect if the array 
began less than 256 bytes from the 
start of addressability. 

W14 VARIABLE IS ARITHMETIC, AND MAY RESULT 
IN AN ERROR WHEN USED IN THIS CONTEXT. 

Explanation: The result of the 
assignment may not be what is 
expected. For example: 

DCL C CHAR(1), V INIT(1); 
C = Vi 

IS COMPILED AS MVC C(1),V which sets C 
to 'OO·X. 

W15 xxxxxxxx HAS PREVIOUSLY RECEIVED DIF­
FERENT ATTRIBUTES. THESE ATTRIBUTES 
ARE OVERRIDDEN AT THIS POINT. 

Explanation: The label or entry name 
was previously declared with different 
attributes. For example: 

P ADDRCL); /* L DEFAULTS TO 
FIXED(31) */ 

L: A = A + 1; 
/* L GETS AN OVERRIDDING ATTRIBUTE 
OF LABEL */ 

Compiler Action: The previous attri­
bute is overridden at this point, and 
the result may be incorrect or 
inefficient. 

W16 xxxxxxxx HAS SIGNIFICANT HIGH ORDER 
BIT, BUT CODE MAY HAVE BEEN PRODUCED 
THAT ASSUMES ITS HIGH ORDER BIT IS O. 

Explanation: Code may have been pro­
duced assuming that the high-order bit 
of the named item is O. For example: 

DCL P32 PTR(32), A FIXED; 
IF P32 = A THEN GOTO L1; 

/* COMPARISON MAY BE WRONG */ 

Wi7 THE USE OF REGISTER 1 MAY BE INCO­
RRECT. IT IS REQUIRED FOR USE AS A 
PARAMETER LIST OR ARGUMENT LIST 
POINTER. 

Explanation: The use of register 1 
may be incorrect for one of the fol­
lowing reasons: 
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• A CALL statement with arguments 
appears in a PROCEDURE with formal 
parameters and register 1 was not 
saved. The user must save and 
restore register 1 around the CALL 
statement before making another 
reference to a parameter. 

• A PROCEDURE statement has formal 
parameters and register 1 has not 
been saved. 

W18 xxxxxxxx APPEARS ON A PROCEDURE END 
STATEMENT, BUT IS NOT THE NAME OF THE 
PROCEDURE. 

Explanation: The named item is an 
identifier that follows a procedure 
END statement, but is not the name of 
the procedure that the END statement 
will close. For example; 

A: PROC: 

END B: /* NOT PROCEDURE NAME */ 

W19 AUTOMATIC ATTRIBUTE CANNO'I~ BE SPECI­
FIED IN A NON-REENTRANT PHOCEDURE. 
AUTOMATIC HAS BEEN REPLACED BY STATIC. 

Explanation: The AUTOMATJ:C attribute 
is specified for an item, but the 
external procedure does not specify 
the REENTRANT option. 

Compiler Action: The item is given 
the STATIC attribute. 

W20 xxxxxxxx IS NOT IN THE SCOPE OF THIS 
PROCEDURE. 

Explanation: The named it.em was 
declared in a disjoint procedure. For 
example: 

A: PROC: 
B: PROC: 

DCL X: 
END B; 

/*PROC B IS DISJOINT FROM C*/ 
C: PROC: 

X = Z; /*X IS DECLARED IN PROC B*/ 
END C; 
END; 

W21 VARIABLE HAS AN ILLEGAL DIMENSION. A 
DIMENSION OF ONE HAS BEEN USED. 

Explanation: The value specified f.or 
a dimension is not a decimal constant 
between 1 and 32767. 

Compiler Action: A constant of one is 
used for the dimension. 

W22 xxxxxxxx HAS CONFLICTING BASED AND 
BOUNDARY ATTRIBUTES: THE BASE WAS 
ADJUSTED TO AGREE WITH THE BOUNDARY. 

Explanation: The named item is 
declared with both BASED and BOUNDARY 
attributes. The BOUNDARY attribute 
specifies a boundary that differs from 
that of the item in the BASED 
attribute. 

Compiler Action: The base is adjusted 
upward to the next higher boundary 
that agrees with the boundary in the 
BOUNDARY attribute. For example: 

DCL A BASED(3) BDY(WORD): 

Location 3 is not a word boundary, so 
A will be based on 4 instead of 3. 

W23 TRACE OPTION WAS SPECIFIED FOR A PRO­
CEDURE WITH NO SAVE AREA. TRACE WILL 
BE DONE USING THE VALUE IN REGISTER 
13. 

Explanation: The TRACE option is 
specified, but the procedure has no 
save area .. 

Compiler Action: Tracing code is 
generated assuming that register 13 
points to a save area which is at 
least as large as the specified 
offset. 

W24 PROCEDURE SPECIFIED CODEREG(O) AND 
TRACE OPTION HAS BEEN USED. USER MUST 
GENERATE CODE TO INITIALIZE TRACING. 

Explanation: T'he compiler did not 
generate addressability for the proce­
dure because of the CODEREG(O) option. 
with no addressability, the compiler 
cannot generate code to initialize the 
tracing operation. 

Compiler Action: The compiler assumes 
that the user has provided the code to 
establish addressability and init1al­
ize tracing. 

W25 xxxxxxxx HAS BEEN USED OUTSIDE THE 
SCOPE OF THIS PROCEDURE. 

Explanation: The named variable is a 
label that was referred to by a GOTO 
statement from outside the scope of 
this procedure. 

W26 A LABEL APPEARS ON A DECLARE, 
RESTRICT, OR RELEASE STATEMENT. THE 
LABEL WILL BE APPLIED TO THE NEXT 
STATEMENT. 

Explanation: DECLARE, RESTRICT, and 
RELEASE statements should not be 
labeled. 
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compiler Action: The label will be 
used on the next statement that can 
have a label. 

W27 xxxxxxxx IS BASED ON REGISTER ZERO, 
WHICH CANNOT BE USED DIRECTLY AS A 
BASE REGISTER. 

Explanation: This warning is given on 
the declare statement where the named 
item is declared. A register other 
than zero should be used as a base. 

W28 THE OPTION NOSAVEAREA WAS SPECIFIED IN 
THE CONTAINING PROCEDURE. REGISTER 13 
MAY CONTAIN AN INCORRECT ADDRESS. 

Explanation: An internal procedure is 
contained in a procedure that used the 
NOSAVEAREA procedure option, and the 
internal procedure has used no proce­
dure options that would suppress save 
area chaining. For example: 

A: PROC OPTIONSCNOSAVEAREA)i 

CALL B~ 

B: PROC~ 

END Bi 

END Ai 

compiler Action: Save area chaining 
will be done using the current value 
in register 13. 

W29 (Unassigned) 

W30 xxxxxxxx IS A REGISTER VARIABLE AND 
HAS NOT BEEN RESTRICTED. INCORRECT 
CODE MAY BE GENERA.TED. 

Explanation: The indicated register 
is still available for use by the com­
piler as long as it has not been 
restricted by the programmer. If the 
programmer needs to maintain a certain 
value in a register for a particular 
section of code, that register should 
be restricted in order to prevent the 
compiler from allocating it for 
generated code. 

W31 AN END STATEMENT WAS ENCOUNTERED FOR A 
DO STATEMENT WHICH CONTAINED AN ERROR. 
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Explanation: The corresponding DO 
statement for this END statement: 
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• contained an error. 
• was contained in a dangling ELSE 

clause. 

The END st.atement has been matched 
with a DO statement for which no code 
was generated. Thus, no loop return 
code will be generated for the END 
statement. When the error in the DO 
statement or the error that caused the 
dangling ELSE has been corrected, the 
END statement will be correctly 
processed. 

W32 xxxxxxxx IS A STRUCTURE WHOSE SPECI­
FIED SIZE IS LESS THAN THE TOTAL SIZE 
OF ITS COMPONENTS. 

Explanation: The named structure is a 
major or minor structure with a 
declared size and the total size of 
this structure's components exceeds 
that size. 

W33 xxxxxxxx HAS A BOUNDARY REQUIREMENT 
WHICH CAUSES BYTES TO BE SKIPPED IN 
THE MAPPING OF THE STRUCTURE. 

Explanation: The named variable is in 
a structure and it has a declared or 
implied boundary which causes bytes to 
be skipped in mapping the structure. 
For example: 

DCL 1 RECORD, 
2 NAMEFLD CHAR(27), 
2 CODE FIXED(31)i 

There will be a byte skipped between 
NAMEFLD and CODE because CODE requires 
a word boundary. 

Error Messages 

EOl xxxxxxxx HAS BEEN PREVIOUSLY DECLARED. 
THIS DECLARATION HAS NOT BEEN 
PROCESSED. 

Explanation: The named item was 
declared previously, either explicitly 
or by default. 

Compiler Action: The declaration is 
not processed. 

E02 MORE THAN 20 LEVELS OF FACTORING ARE 
USED. 

Explanation: The DECLARE statement 
has more than 20 as yet unmatched left 
parentheses. 

Compiler Action: The statement is 
processed as if factoring ended after 
20 levels. 
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E03 A DATA NAME WAS EXPECTED BUT NOT 
FOUND. 

Explanation: A DECLARE statement has 
something other than the name of a 
data item in a place where a data name 
is expected. For example: 

DCL A FIXED, 
/* DATA NAME IS EXPECTED FOLLOWING 
THE COMMA */ 

E04 A RIGHT PARENTHESIS WAS EXPECTED BUT 
NOT FOUND. ONE WAS ASSUMED. 

Explanation: Self-explanatory. For 
example: 

DCL A FIXED(lS; 
/* RIGHT PAREN IS MISSING */ 

Compiler Action: A right parenthesis 
is assumed. 

EOS xxxxxxxx HAS CONFLICTING ATTRIBUTES. 
THE SECOND ATTRIBUTE WAS IGNORED. 

Explanation: The named item has con­
flicting attributes. For example: 

DCL A INTERNAL EXTERNAL; 
/* CONFLICTING ATTRIBUTES */ 

Compiler Action: The second attribute 
is ignored. 

E06 A KEYWORD, OPERATOR, OR DELIMITER 
P~PPEARS IN AN INCORRECT POSITION. 

Explanation: The position of a key­
word, operator, or delimiter is syn­
tactically incorrect. For example: 

A=B+; /*OPERATOR PRECEDES SEMICOLON*/ 

E07 A CONSTANT SUBSCRIPT LARGE~ THAN 32767 
HAS BEEN USED. 

Explanation: The maximum value of a 
subscript constant is 32,767. For 
example: 

A(32768) = 0; /* ILLEGAL SUBSCRIPT */ 

E08 OPTION SPECIFIED WITH AN ENTRY ATTRI­
BUTE IS INVALID OR INCORRECTLY 
WRITTEN. 

Explanation: The option specified is 
not 'VLIST' or the format is incor­
rect. For example: 

DCL A ENTRY OPTIONS VLIST); 
/*No left paren*/ 

DCL B ENTRY OPTIONS (DONTSIWE:); 
/*Option is not VLIST:+:/ 

E09 VARIABLE HAS AN ILLEGAL BOUNDARY 
ATTRIBUTE. THE NORMAL DEFAULT BOUND­
ARY WAS USED. 

Explanation: The BOUNDARY attribute 
is incorrectly written. For example: 

DCL A FIXED BDY(HWRD); 
/* SHOULD BE SPELLED HWORD */ 

E10 CALL STATEMENT HAS AN ILLEGAL ARGUMENT 
-- A REGISTER VARIABLE OR AN EXPRES­
SION USING A BIT OPERATOR. 

Explanation: The following items can­
not be used as arguments in a CALL 
statement: 

• Register variables. 

• Expressions using only bit opera­
tors (&, I " & &) • 

For example: 

DCL R3 REG(3), X CHAR(4), Y CHAR(S)i 
CALL SUBR(X&Y, R3); 

/* ILLEGAL ARGUMENTS */ 

Ell STATEMENT CONTAINS UNBALANCED 
PARENTHESES. 

Explanation: There are more right 
parentheses than left parentheses. 
For example: 

DCL A,B) FIXED; 
/*MISSING LEFT PAREN*/ 

E12 A SEMICOLON WAS ENCOUNTERED BEFORE 
FACTORING WAS CLOSED OUT. A RIGHT 
PARENTHESIS WAS ASSUMED AT THAT POINT. 

Explanation: In a DECLARE statement, 
a semicolon was encountered in the 
list of names having factored attri­
butes. For example: 

DCL (A, B FIXED; 
/* INCOMPLETE FACTORING */ 

compiler Action: A right parenthesis 
is assumed at the point where the 
semicolon was encountered. 

E13 xxxxxxxx CANNOT HAVE AN INITIAL VALUE. 

Explanation: The named variable can­
not be initialized because it is part 
of a BASED or AUTOMATIC structure. 
For example: 

DCL 1 A BASED, 
2 B INIT(lO), 

/*ILLEGAL INITIALIZATION*/ 
2 C; 
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E14 VARIABLE DOES NOT HAVE AN ATTRIBUTE 
WHERE AN ATTRIBUTE IS EXPECTED. 

Explanation: A non-attribute appears 
where an attribute is expected. For 
example: 

DCL A FIXED B EXT; 
/* MISSING COMMA BEFORE B */ 

E15 xxxxxxxx HAS AN ILLEGAL INITIAL VALUE. 

E16 
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Explanation: The initial value for 
the named item is illegal for one of 
the following reasons: 

• The syntax of the initial value is 
incorrect. For example: 
('OlOlA'B). 

• Initial values are not separated 
by commas. 

• Initial values are not terminated 
by a right parenthesis. 

• Initial values contain a 
semicolon. 

• The initial value is a null 
string. 

• An initial string value is longer 
than the declared length of the 
string. 

• A FIXED or POINTER item is ini­
tialized with a character or bit 
string. 

• A CHARACTER or BIT item is ini­
tialized with a binary or decimal 
number. 

• A FIXED, CHARACTER, or BIT item is 
initialized with the ADDR 
function. 

• The syntax of an ADDR function is 
incorrect. 

• In ADDR(name), the name is not a 
STATIC item. 

• A replication factor is not a 
decimal number. 

SUBSTRING NOTATION IS IMPROPERLY WRIT- I 
TEN OR INCORRECTLY USED. 

Explanation: The substring nota.tion 
is illegal for one of the following 
reasons: 

• A subscript is used with a non­
dimensioned LABEL item. For 
example: 
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DCL L LABEL; 
GO TO L(2); /*ILLEGAL SUBSCRIPT*/ 

• A substring is used on a FIXED or 
POINTER item. 

• A variable range or variable off­
set substring is used in an arith­
metic or CALL statement, or in an 
ADDR function. 

• A variable range is used for the 
assignment of one byte. . For 
example: 

A(I:J)='A'; /*ILLEGAL RANGE*/ 

E17 xxxxxxxx IS A REGISTER USED IN A 
STRING EXPRESSION OR WITH A SUBSCRIPT 
OR SUBSTRING. 

Explanation: The named variable is a 
register; therefore, it may not be 
subscripted, substringed, or used in a 
string expression. For example: 

DCL R2 REG(2), A CHAR(4), B CHAR(4); 
F31 = R2(2); 

/* USED WITH A SUBSTRING */ 
A = B {, R2; 

/* USED IN STRING EXPRESSION */ 

E18 AN ILLEGAL COMBINATION OF OPERATORS 
WAS USED. AN OPERAND MAY BE MISSING. 

Explanation: The combination of 
operators is illegal for one of the 
following reasons: 

• An operand is missing. For 
example: 
A = B + ; /* MISSING OPERAND */ 

• The argument of an ADDR~unction 
is a number. For example: 

P = AD DR (24 ) ; 
/* ILLEGAL ADDR ARGUMENT */ 

E19 'DO' IS NOT FOLLOWED BY SEMICOLON, 
EQUAL, OR A SERIES OF POINTERS FOL­
LOWED BY EQUAL. 

Explanation: The DO statement is 
written incorrectly, the control vari­
able is subscripted or substringed, or 
is more than four bytes long. For 
example: 

DO I 1 TO 10 BY 3; 
/* INCORRECTLY WRITTEN */ 

DO A(I) = 1 TO 10; 
/*SUBSCRIPT WITH CONTROL VARIABLE*/ 

DCL C5 CHAR (5) ; 
DO C5=1 TO 10; 

/*VARIABLE MORE THAN FOUR BYTES 
LONG*/ 



IBM Confidential 

E20 A SEMICOLON APPEARS BEFORE THE END OF 
A FORMAL PARAMETER LIST. 

Explanation: A simicolon is encoun­
tered before the right par4enthesis of 
a formal parameter list. l~or example: 

A: PROC (X, Y I Z ; 
/* SEMICOLON BEFORE PAREN */ 

E21 'GENERATE' IS NOT FOLLOWED BY A LEFT 
PAR EN OR A SEMICOLON, OR IS NOT ENDED 
BY A RIGHT PAREN AND A SEMICOLON. 

Explanation: The keyword GENERATE 
must. be followed by a left parenthesis 
(for a simple GENERATE) or a semicolon 
(for a block GENERATE). A simple GEN­
ERATE statement must be end.ed by a 
right parenthesis and a semicolon. 
For example: 

GEN TRT 0(100,7),TABLE); 
/* MISSING LEFT PAREN */ 

GEN (TRT 0(100,7),TABLE) 
/* MISSING SEMICOLON *.1 

This message may also occur if a 
simple GENERATE statement covers more 
than one card. 

E22 A PARAMETER IS MISSING. 

Explana tion: Self -explana·tory. For 
example: 

X: PROC (A, ,B)i 
/* SUCCESSIVE COMMAS IN PARAMETER 
LIST */ 

E23 THE LEFT SIDE OF A RELATIONAL EXPRES­
SION CONTAINS BOTH STRING AND ARITH­
METIC DATA WITH NO ARITHMETIC 
OPERATORS. 

Explanation: Self-explanatory. For 
example: 

DCL A FIXED, B CHAR(2); 
IF (A & B) = 10 THEN GOTO Lli 

/* ILLEGAL */ 

E24 (Unassigned) 

E25 STATEMENT CONTAINS TOO MANY TERMS OR 
TOO MANY ARGUMENTS. 

Explanation: The statement is illegal 
for one of the following reasons: 

• A statement contains too many 
terms. 

• A CALL statement contains more 
than 25 arguments .• 

• An IF statement requires more than 
24 true/false branches. 

E26 AN INVALID CHARACTER WAS FOUND IN THIS 
STATEMENT. THE COMPILER WILL SKIP TO 
THE NEXT SEMICOLON. 

Explanation: The compiler has found 
an illegal punch or a character not in 
the legal character set. The error 
could be a misplaced control card or 
the absence of a $MACRO control card. 

E27 A PARAMETER IS IN THE FORM OF A DATA 
CONSTANT. PARAMETERS MUST BE SIMPLE 
DATA NAMES. 

Explanation: A parameter is written 
as a data constant. Parameters must 
be simple data names. (Arguments may 
be data constants.) For exarrople: 

A: PROC (X, Y, 3); /* 3 IS ILLEGAL */ 

E28 VARIABLE HAS AN INCORRECTLY WRITTEN 
SUBSCRIPT, OR SHOULD NOT BE 
SUBSCRIPTED. 

Explanation: The form of the sub­
script is incorrect. For example: 

A=B(I+J*K+l)i /*MULT OPERATOR MUST BE 
LAST IN SUBSCRIPT*/ 

E29 THE 'NOT' OPERATOR IS NOT USED WITH A 
RELATIONAL OPERATOR. 

Explanation: The, operator may only 
be used in combination with one of the 
relational operators (,=,,<, or ,». 
For example: 

A = ,Bi /* ILLEGAL OPERATOR */ 

E30 VARIABLE IS NOT QUALIFIED BY A POINT­
ER. QUALIFIER IS MISSING OR HAS NOT 
BEEN DECLARED A POINTER. 

Explanation: self-explanatory. For 
example: 

DCL A BASED; 
A = 3i /* A HAS NO QUALIFIER */ 
B ->A = 3i 

/*B WAS NOT DECLARED POINTER*/ 

E31 CONSECUTIVE VARIABLES OR CONSTANTS 
APPEAR. 

Explanation: Consecutive data 
variables or constants were found. 
Operators or delimiters rroay be miss­
ing. For example: 

A = B C + Di /* ERROR */ 
A 1 Bi /* ERROR */ 
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E32 VARIABLE HAS NOT BEEN DECLARED BASED 
OR BASED ON A POINTER, BUT IS BEING 
LOCATED BY A POINTER. 

Explanation: A pointer qualifier is 
used to locate an item that has not 
been declared BASED or is not BASED on 
a pointer. For example: 

DCL B FIXED(31)i 
DCL A BASED(ADDR(B»; 
B = P -> Ai /* ILLEGAL */ 

E33 THE RIGHT SIDE OF A RELATIONAL EXPRES­
SION IS SHORTER THAN THE LEFT SIDE. 
THIS IS NOT ALLOWED WITH STRING DATA. 

Explanation: self-explanatory. For 
example: 

DCL A CHAR(4), B CHAR(2)i 
IF A = B THEN Goro Ll; 

/* B IS SHORTER THAN A */ 

E34 ILLEGAL BIT OPERATION. CONSULT 'BSL 
USER'S GUIDE'. 
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Explanation: A bit string constant is 
illegal (e.g., 'lOllA'B), or a bit 
operation violates one of the follow­
ing restrictions: 

• If a bit variable is assigned to a 
bit variable, each bit variable 
must be on a byte boundary and 
must be a multiple of eight bits. 

• If a bit constant is assigned to a 
bit variable, and the bit variable 
is not on a byte boundary, then 
the assigned bit string must not 
cross two byte boundaries (it may 
cross one byte boundary). If the 
bit variable is aligned on a byte 
boundary, the length of the bit 
string is not restricted. 

• A null string constant used in any 
context other than a simple 
assignment statement of the type 
A=II;. 

• I f a compc.r ison invol ves a bi t 
variable that is not on a byte 
boundary or not a multiple of 
eight bits, then the bit variable 
must be: 

1. Less than eight bits. 
2. Entirely contained within the 

boundaries of one byte. 
3. On the left side of the 

comparison. 
4. Compared to a bit constant 

which is either all ones or 
all zeros. 

5. Compared by the = or ,= 
operator. 
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• A bit string item that is not on a 
byte boundary cannot be used as a 
subscript or substring. 

• A bit variable that is not on a 
byte boundary is used as an argu­
ment in a CALL statement. 

• A bit string constant that is used 
as an argument in a CALL statement 
is not a multiple of eight bits. 

E35 VARIABLE IS A FORMAL PARAMETER OF A 
CONTAINING PROCEDURE. 

Explanation: The formal parameter 
referred to does not appear in the 
PROCEDURE statement of the current 
procedure. For example: 

A: PROC (X, Y, Z)i 

B: PROC (L, M, N)i 
N=Xi /* ILLEGAL REFERENCE TO X */ 

E36 THE FORMAL PARAMETER IN THE ENTRY 
STATEMENT APPEARED IN A DIFFERENT 
POSITION IN THE PROCEDURE STATEMENT. 

Explanation: 'I'he position of a formal 
parameter in an ENTRY statement is 
different from its position in the 
PROCEDURE statement (or different from 
its position in another ENTRY state­
ment). For example: 

X: PROC (A, B, C)i 
Y: ENTRY (L, M, A); /* A IN WRONG 

POSITION */ 
Z: ENTRY (A, B, L); /* L IN WRONG 

POSITION */ 

E37 INVALID CONSTANT. 

Explanation: A constant is invalid 
for one of the following reasons: 

• A hexadecimal string constant con­
tains illegal digits (e.g., 
·OlABXY'X). 

• A decimal number contains digits 
other than 0, 1, 2, 3, 4, 5, 6, 7, 
8, 9; or is larger than 231 -1. 

• A binary number is longer than 31 
digits. 

• A string constant has more than 53 
positions. 

E38 xxxxxxxx IS NOT A POINTER, LABEL, OR 
ENTRY, BUT IS THE OPERAND OF A GOTO OR 
RETURN TO STATEMENT. 

Explanation: The target in a GOTO or 
RETURN TO statement is not a POINTER, 
LABEL, or ENTRY item. For example: 

GOTO V; is illegal if V is FIXED. 
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E39 RELATIONAL EXPRESSION HAS .A STRING 
CONSTANT ON THE LEFT OR A VARIABLE 
LENGTH SUBSTRING ON THE RIGHT. 

Explanation: A relational expression 
is incorrect for one of the following 
reasons: 

• A string constant is the first 
item on the left side of a rela­
tional expression. For example: 

'IF ('FF'X & A) = 10 THEN GOTO L1; 
/* ILLEGAL USE OF STRING 
CONSTANT */ 

• A variable length substring 
appears on the right side of a 
relational expression and the left 
side is a consta.nt length. For 
example: 

IF A = B(I:J) THEN GOTO L1; 
/* ILLEGAL SUBSTRING */ 

E40 AN OFFSET OF MORE THAN 4096 IS 
REQUIRED IN CODE GENERATED FOR THIS 
STATEMENT. CONSULT 'BSL USER'S 
GUIDE' • 

Explanation: An addressing error 
occurred because the constant dis­
placement was greater than 4095 bytes. 
Constant displacement is explained 
under nAddresses n in Section V of this 
manua.l. 

E41 THE END STATEMENT FOR A DO STATEMENT 
HAD NOT BEEN ENCOUNTERED WHEN ANOTHER 
PROCEDURE STATEMENT WAS ENCOUNTERED. 

Explanation: A DO statement was not 
properly closed. For example: 

A: RPOC; 

DO; 

13: PROC; /* DO WAS NOT CLOSED 
BEFORE START' OF INTERNAL 
PROCEDURE */ 

E42 xxxxxxxx IS A LABEL OR ENTRY ITEM, BUT 
IS NOT BEING USED AS SUCH. 

Explana tion: The named i t.em is an 
LABEL or ENTRY item, but is being used 
for an arithmetic or logical opera­
tion. For example: 

DCL L1 LABEL; 
A=B+L1; /* ILLEGAL USE OF' LABEL */ 

E43 AN ELSE WAS ENCOUNTERED WHERE THERE 
WAS NO IF STATEMENT NEEDING AN ELSE. 

Explanation: 
ELSE clause. 

There is an unmatched 
For example: 

IF A = B THEN X = Yi 
A = B + 1; 
ELSE A=B-1; /*NO IF FOR THIS ELSE*;/ 

E44 xxxx LABEL(S) HAVE BEEN REFERENCED BUT 
NOT DEFINED. UNDEFINED LABELS ARE 
MARKED WITH A 'U' IN THE XREF LIST. 

Explanation: A number of labels have 
been referred to in the program, but 
were not defined. These undefined 
labels are marked with a 'u' in the 
attribute and cross-reference table. 

E45 END OF FILE OR SEPARATOR EXPECTED 
HERE. 

Explanation: BSL statements were 
found after the logical end of the BSL 
program. For example: 

A: PROC; 

END A; 
X=Y+3; /*EOF OR $$$ SHOULD BE HERE*./ 

E46 AN OPERATION OF MORE THAN 256 BYTES IS 
INDICATED. THE SUBSTRING NOTATION 
SHOULD BE USED TO BREAK UP THIS TASK. 

Explanation: The coding requires an 
operation of more than 256 bytes. For 
example: 

DCL (B,C) CHAR(500); 
B=C; /* TOO MANY BYTES. BREAK UP 

OPERATION BY USING SUBSTRING 
NOTATION */ 

E47 xxxxxxxx IS A STRING LONGER THAN 4 
BYTES BEING USED IN AN ARITHMETIC 
EXPRESSION. 

Explanation: The named item is a 
string longer than four bytes; there­
fore, it cannot be used in an arith­
metic expression. For example: 

DCL A CHAR(6), (X, Y) FIXED; 
X A + Y; /* A IS TOO LONG */ 

E48 A COMPILER ERROR HAS OCCURRED. SUBMIT 
A TROUBLE REPORT TO DEPARTMENT D76, 
BUILDING 706, POUGHKEEPSIE, N.Y. 

Explanation: Self-explanatory. 
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E49 AN ILLEGAL OR NONEXISTENT REGISTER IS 
BEING RESTRICTED OR RELEASED, OR THE 
STATEMENT IS INCORRECTLY WRITTEN. 

Explanation: One of the following: 

• The specified register is reserved 
for use by the compiler. For 
example: 

RESTRICT(13); /*RESERVED 
REGISTER*/ 

• The specified register does not 
exist. For example: 

RELEASE(17); 
/*NONEXISTENT REGISTER*/ 

• The statement has a syntax error. 
For example: 

RESTRICT 8; /*SYNTAX ERROR*/ 

• The variable name specified has 
not been declared register. For 
example: 

RESTRICT(X); /*x HAS NOT BEEN 
DECLARED REGISTER*/ 

E50 xxxxxxxx APPEARS BETWEEN TWO DELIMI­
TERS THAT SHOULD BE ADJACENT.. AN 
OPERATOR MAY BE MISSING. 

Explanation: The named item appears 
between two delimiters that should be 
adjacent. For example: 

LBL CALL Xi /*COLON MISSING*/ 

~51 xxxxxxxx HAS A BIT LENGTH WHICH IS NOT 
AN INTEGRAL NUMBER OF BYTES. LENGTH 
HAS BEEN TRUNCATED. 

Explanation: The name that replaces 
xxxxxxxx is a bit variable substringed 
with variable bounds. Its upper bound 
is specified as the lower bound plus a 
constant. The length specified by the 
bounds is not a whole number of bytes. 
For example: 

DCL B BIT(40); 
B(I:I+8)=Xi /*ILLEGAL--SPECIFIES 

NINE BITS*/ 
B(I:I+7)=X; /*LEGAL*/ 

serious Error Messages 

SOl xxxxxxxx IS A STRUCTURE WITH MORE THAN 
255 ELEMENTS. 
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Explanation: The named item is a 
structure that contains more than 255 
components. The structure named could 
be a minor structure or it could be 
the major structure. 
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S02 THE PROCEDURE OPTIONS ARE INCORRECTLY 
WRITTEN, OR ARE USED IMPROPERLY. 

Explanation: One of the following 
errors was found in the procedure 
options: 

• 'Ihe syntax of the options is in­
correct. For example: 

1. The options are in the wrong 
position -- they must follow 
any parameter list specified. 

2. The registers specified in 
the options CODEREG or 
DATAREG are not enclosed in 
parentheses. 

3. The options are not followed 
by a right parenthesis. 

• An invalid register is specified 
for CODEREG or DATAREG. 

• The same register is specified for 
CODEREG or DATAREG. 

• CODEREG, DATAREG, or REENTRANT is 
specified on an internal 
procedure. 

• SAVE and DONTSAVE are both speci­
fied for the same procedure. 

• The register list for SAVE or 
DONTSAVE is incorrectly written or 
specifies a nonexistent register. 

S03 ONE OF THE IF STATEMENTS IN THIS NEST 
CONTAINED AN ERROR CAUSING IMPROPER 
MATCHING OF IF'S AND ELSE'S. 

Explanation: There are several IF 
statements which are nested, and at 
least one of them has an error. The 
ELSE statements which have been been 
processed up to this point will not 
correspond to the correct IF. (This 
message occurs only for a nest of IF 
statements. It corresponds to the E43 
message which is given for single IF 
statements.) For example: 

Ll: IF A=B THEN 
L2: IF C=D THEN 
L3: IF E=XIY THEN /* ERROR ON 

THIS IF */ 
L4: IF F=O THEN FL=Oi 

ELSE FL=l; /* CLOSES L4 */ 
ELSE FL=2; /* CLOSES L2 

BECAUSE L3 
WAS FLUSHED */ 

ELSE FL=3; /* CLOSES Ll */ 
ELSE FL=4i /* S03 MESSAGE GIVEN 

HERE BECAUSE THERE 
ARE NO MORE IFS TO 
CLOSE */ 
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804 xxxxxxxx IS A MINOR STRUCTURE WHICH 
HAS A TOTAL SIZE GREATER THAN 32,767 
BYTES.. THE ENTIRE STRUCTURE IS 
DELETED. 

Explanation: The named item is a com­
ponent of a structure that contai.ns 
more than 32,767 bytes. 

Compiler Action: The entire major 
structure is deleted. For example: 

DCL 1 ST, 
2 MINOR, 

3 MINA CHAR(30000), 
3 MINB CHAR(4000), 

2 MINOR2; 
/* MINOR HAS A SIZE GREATER THAN 
32,767. THE MAJOR STRUCTURE, ST, 
IS DELETED */ 

S05 VARIABLE HAS ILLEGAL REGISTER ATTRI­
BUTE. REGISTER STORAGE CLASS HAS NOT 
BEEN USED FOR THIS VARIABLE. 

Explanation: The keyword REGISTER is 
not followed by a left parenthesis, or 
the number within the parentheses is 
not a legal register. 

Compiler Action: The REGISTER storage 
class is not used for this variable. 

S06 VARIABLE HAS ILLEGAL BASED ATTRIBUTE. 
BASED ATTRIBUTE HAS NOT BEEN APPLIED 
TO THIS VARIABLE. 

Explanation: One of the following 
errors has been found in the BASED 
attribute: 

• The syntax of the ADDR functi.on is 
incorrect. For example: 

DCL BAS BASED(ADDR XXX); 
/* NO PARENTHESIS AFTER ADDR */ 

DCL BAS BASED(ADDR(XYZ); 
/* NO CLOSING PARENTHESIS */ 

DCL BAS BASED(ADDR(XXX+4»; 
/* OFFSET SHOULD BE OUTSIDE THE 
PARENTHESIS */ 

• The offset from the base is not a 
decimal number, or is greater than 
32,767 bytes. For example: 

DCL A BASED(P+40000); 
/* ILLEGAL */ 

DCL B BASED(ADDR(XX)+40000); 
/* ILLEGAL */ 

• The absolute value given as the 
base is greater than 32,767. 

Compiler Action: In all cases the 
variable is treated as a STATIC item. 
(Only the BASED attribute is ignored.) 

S07 VARIABLE HAS AN ILLEGAL NAME IN THE 
BASED ATTRIBUTE. 

Explanation: The name given as the 
base is not a legal name. For 
example: 

DCL A BASED(12B); /* ILLEGAL NAME */" 
DCL C BASED(ADDR(lB»i 

/* ILLEGAL NAME */ 

S08 xxxxxxxx IS BASED ON AN UNDECLARED OR 
IMPROPERLY DECLARED ITEM. 

Explanation: One of the following 
errors was found in the BASED name: 

• The named item is based on a vari­
able that has not been declared or 
has been declared other than 
pOinter: For example: 

DCL FLG BASED(PFLG); 
/* WHERE PFLG IS NOT DCLID OR NOT 
PTR */ 

• The variable in the ADDR function 
has not been declared. For 
example: 

DCL CODE BASED(ADDR(FIELD»; 
/* WHERE FIELD HAS NOT BEEN 
DECLARED */ 

• 'Ihe named item is based on a 
dimensioned variable. For 
example: 

DCL NMPTS(10) PTR; 
DCL XPT BASED(NMPTS); 

/* ILLEGAL BECAUSE NMPTS IS A 
DIMENSIONED VARIABLE */ 

S09 MORE THAN 50 ITEMS HAVE BEEN FACTORED. 
A RIGHT PARENTHESIS WAS ASSUMED AFTER 
THE 50TH ITEM. 

Explanation: More than 50 variables 
appear inside parentheses as factored 
items. 

Compiler action: The statement is 
processed as if there were a right 
parenthesis after the 50th item. 

S10 VARIABLE IS BASED ON THE ADDRESS OF A 
REGISTER. 

Explanation: A variable is declared 
BASED, using the ADDR function, and 
the name in the ADDR function is the 
name of a register variable. For 
example: 
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DCL Rl REG(l); 
DCL VBL BASEO(ADDR(Rl»j 

/* ILLEGAL USE OF REGISTER VARI­
ABLE */ 

Sll xxxxxxxx HAS MORE THAN ONE DIMENSION. 
ONLY THE FIRST DIMENSION HAS BEEN 
ACCEPTED. 

Explanation: The narned item is an 
element of a dimensioned structure, 
and the item itself is also dimen­
sioned. For example: 

DCL 1 CDIMG(10); 
2 NMS CHAR(20), 
2 CDS(S); /*ILLEGAL DIMENSION*/ 

compiler Action: Only the dimension 
on the containing structure is 
accepted. 

S12 xxxxxxxx IS MORE THAN 32,767 BYTES 
FROM THE BEGINNING OF A STRUCTURE. 
THE STRUCTURE 18 DELETED. 

Explanation: The named itenl is a com­
ponent of a structure, and is offset 
more than 32,767 from the start of the 
structure. For example: 

DCL 1 COM, 
2 AREA CHAR(32767), 
2 IND CHAR(l); /* OFFSET GREATER 

THAN 32767 */ 

Compiler Action: The entire major 
structure is deleted. 

S13 NO REGISTER IS AVAILABLE FOR ADDRES­
SING EXTERNAL DATA. 

Explanation: A register is needed to 
obtain the address of an external 
item, but there are no registers 
available to the compiler. 

814 NO REGISTERS ARE AVAILABLE FOR CALCU­
LATING SUBSCRIPTS OR SUBS~RINGS. 

Explanation: A register is needed to 
calculate an index, but there are no 
registers available for the compiler's 
use. 

S1S NOT ENOUGH REGISTERS ARE AVAILABLE FOR 
THIS COMPUTATION. 
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Explanation: Not enough registers are 
available to generate code for a 
statement that needs a number of regi­
sters. For example: 

DCL CRSTR CHAR(10); 
DCL XREC(S) EXTERNAL CHAR(SO); 
XREC{L,I:J) = CRSTR(K:10)j 
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needs at least four registers to 
address XREC: one for the ADCON, one 
for the subscript, one for the sub­
string, and one to do an EXECUTE of an 
MVC instruction. 

S16 NO EVEN/ODD PAIR OF REGISTERS IS 
AVAILABLE TO DO A MULTIPLICATION THAT 
IS PART OF A SUBSCRIPT CALCULATION. 

Explanation: The compiler needs an 
even/odd pair of registers to do a 
multiplication that is part of a sub­
script calculation. No such pair of 
registers is availablem 

S17 VARIABLE FOLLOWING WEND" DOES NOT 
MATCH THE LABEL ON ANY OPEN DO 
STATEMENT. 

Explanation: The name given on the 
END statement does not correspond to 
the label on any previous DO 
statements. 

Compiler Action: All open DO state­
ments will be closed. 

S18 THE STATEMENT IS TOO LONG. A STRING 
CONSTANT MAY HAVE A MISSING QUOTE. 
THE STATEMENT HAS NOT BEEN COMPILED. 

Explanation: The statement is too 
long, for one of the following 
reasons: 

• A DECLARE statement is too long 
for the compiler to process. (The 
compiler can handle approximately 
1000 characters, not counting 
blanks. ) 

• A string constant does not have a 
closing quote, in which case all 
statements following the string 
are taken as part of the string. 
(One indication of this is that no 
statement numbers will be printed 
for the statements that follow the 
string.) 

S19 A PROCEDURE OR ENTRY STATEMENT IS 
INCORRECTLY WRITTEN. 

Explanation: One of the following 
errors was found in a PROCEDURE or 
ENTRY statement: 

• The syntax of the statement is 
incorrect. For example: 

1. The keyword is not preceded 
by a name. 

2. More than one name precedes 
the keyword. 
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• The procedure name is declared as 
other than ENTRY. 

• An ENTRY statement has parameters, 
but the procedure it is contained 
in has no parameters. 

S20 MORE THAN 75 UNIQUE DECIMAL CONSTANTS, 
OR MORE THAN 75 NONLOCAL EXTERNAL 
ITEMS HAVE BEEN USED. 

Explanation: The compiler can handle 
a maximum of 75 unique decimal con­
stants, or 75 NONLOCAL EXTERNAL items, 
in a single compilation. 

S21 THERE ARE MORE THAN SEVEN IMPLICIT OR 
SEVEN EXPLICIT POINTERS IN A CHAIN. 

Explanation: A statement has more 
than seven levels of one type of 
pointer. (With a combination of both 
types, a statement may have up to 14 
pointers ,. ) For example: 

P1->P2->P3->P4->P5->P6->P7->P8->X = 0; 

is a string of explicit pointers, and 
is illegal because there are more than 
seven. The next example: 

DCL Pi PTR, P2 PTR BASED(P1), 
P3 PTR BASED(P2), P4 PTR 
BASED(P3), 
P5 PTR BASED(P4), P6 PTR 
BASED(P5), 
P7 PTR BASED(P6), P8 PTR 
BASED(P7), 
X BASED(P8); 

contains implicit pointers. To locate 
X implicitly, more than s€~ven pointers 
are required. Thus, the assignment X 
= 0; would be illegal. The next 
example: 

p7->PA->PB->X = 0; 

involves more than seven pointers, but 
is legal because there is a combina­
tion ~f implicit and explicit 
pointers. 

Disastrous Error Messages 

DO 1 PROGRAM HAS TOO LARGE A DP.~TA AREA. 
CONSULT 'BSL USER'S GUIDE'. 

Explanation: A data item is more than 
32,767 bytes from the start of the 
data area. This problem involves the 
offset from the beginning of the data 
area, not the total size. Once 32,767 

bytes of data are declared, no addi­
tional data can be declared. For 
example: 

DCL INTERFAC CHAR(32767); 
DCL CODE CHAR(2); /* ILLEGAL */ 

If the above example is reversed, the 
declarations are legal. For example: 

DCL CODE CHAR(2); 
DCL INTERFAC CHAR(32767); 

/* LEGAL BUT NO DATA CAN BE 
DECLARED AFTER INTERFAC */ 

D02 THE PROGRAM IS TOO LARGE. THE DIC­
TIONARY SPACE HAS BEEN FILLED. SEE 
SIZE OPTION IN 'BSL USER'S GUIDE'. 

Explanation: The number of data items 
in the program is more than can be 
handled in the compiler's dictionary 
space. 

User Response: Use the SIZE option to 
specify a larger dictionary (OS only>, 
or remove some data items from the 
program. 

DO) THE PROGRAM IS TOO LARGE. THE SPACE 
ASSIGNED FOR DICTIONARY, INITIAL 
VALUES, AND CROSS REFERENCE TABLES IS 
FILLED. 

D04 

Explanation: The program is too large 
because of the number of data items, 
the number and size of initial values, 
and the number of references to the 
data items. 

User Response: One or more of the 
following: 

• Use the SIZE option to specify a 
larger dictionary (OS only>. 

• Use the NOXREF option to suppress 
the attribute and cross-reference 
table. 

• Reduce the number or size of ini­
tial values by initializing the 
items dynamically. 

TOO MANY STRING CONSTANTS HAVE BEEN 
USED. 

Explanation: The total number of 
characters in string constants (hexa­
decimal, bit, and character) is too 
large. There are about 1400 bytes 
available to hold these constants, and 
the compiler does eliminate duplicate 
strings. 

User Response: Change the constant to 
a variable and initialize it. 
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DOS THE END OF AN INTERNAL PROCEDURE IS 
NOT FOLLOWED BY THE END FOR THE CON­
TAINING PROCEDURE OR A NEW INTERNAL 
PROCEDURE. 

Explanation: The END statement of an 
internal procedure was not followed by 
another internal procedure or the END 
statement for the external procedure. 

D06 THERE ARE MORE THAN 14 INTERNAL 
PROCEDURES. 

Explanation: The total number of pro­
cedures that can be handled in one 
compilation is 15, including the 
external procedure. It does not mat­
ter if the internal procedures are 
nested or disjoint. 

D07 THERE ARE MORE THAN 8 DO STATEMENTS IN 
A NEST. 

Explanation: More than eight DO 
statements are open at the same time. 

User Response: Break up the nest of 
DO statements. 

D08 THERE ARE MORE THAN 14 IF STATEMENTS 
IN AN IF NEST. 

Explanation: More than 14 IF state­
ments are open at the same time. 

User Response: Break up the nest of 
IF statements. Branch out on one of 
the IF statements, and continue with 
another IF nest at the branch point. 

D09 THERE ARE MORE THAN 50 TRUE/FALSE 
BRANCHES IN A NEST OF IF STATEMENTS. 

Explanation: The total number of 
true/false branches in a nest of IF 
statements is the sum of the number of 
IF statements and the number of logic­
al connectives in the IF statements. 
This number cannot be greater than 50. 

User Response: Simplify the nest of 
IF statements. 

Dl0 THREE CONTROL CHARACTERS OR AN END OF 
FILE HAS BEEN ENCOUNTERED BEFORE ALL 
PROCEDURES HAVE BEEN CLOSED. 

168 

Explanation: At least one procedure 
is open, and three control characters 
or end of file has been read. 

This error could be caused by a DO 
sta tement which does not have a corre-­
sponding END statement. The compiler 
would assume that the procedure's END 
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statement is the close for the DO, and 
then look for another :END statement. 

AN INCLUDE OPTION APPEARS WITHIN 
INCLUDED TEXT. 

Explanation: Included text may not 
contain an INCLUDE option. 

D12 THE INCLUDE OPTION IS INCORRECTLY 
WRITTEN. 

Explanation: The ddname or member 
name is too long. 

D13 THE INCLUDE OPTION ASKS FOR A LIBRARY 
MEMBER THA T CANNOT BE FOUND I N THE 
SPECIFIED LIBRARY. 

Explanation: The member name speci­
fied in the INCLUDE option cannot be 
found in the specified partitioned 
data set. 

User Response: Check the spelling of 
the member name in the INCLUDE state­
ment, and check the data set name on 
the DD statement indicated in the 
INCLUDE option. 

D14 AN I/O ERROR HAS OCCURRED WHILE 
SEARCHING FOR THE REQUESTED MEMBER IN 
THE USER'S LIBRARY. 

Explanation: I/O error. 

D15 THE PARTITIONED DATA SE~ SPECIFIED IN 
THE INCLUDE OPTION HAS A BLKSIZE 
GREATER THAN 3520 OR A RECFM OTHER 
THAN F. 

Explanation: The partitioned data set 
may contain blocked records up to a 
block size of 3520 bytes, and must 
contain fixed format records. 

User Response: Respecify the block 
size or record format of the data set 
and run the job again. Make sure that 
the INCLUDE option specifies the 
correct data set. 

D16 MORE THAN 2559 COMPILER GENERATED 
LABELS HAVE BEEN USED. 

Explanation: This is the maximum 
count of labels generated for DO 
statements, IF statemen"ts, and CALL 
statements. The count does not 
include any labels on data. 
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User Response: Reduce the number of 
IF, DO, and CALL statements. 

017 COMPILATION HAS BEEN TERMINATED 
BECAUSE OF SOURCE ERRORS THAT HAVE 
OCCURRED PREVIOUSLY. FIX ERRORS AND 
RERUN. 

Explanation: The compilation cannot 
continue because of the errors that 
occurred previously. 

User Response: Correct the errors and 
recompile. 

D18 A COMPILER ERROR HAS OCCURRED. SUBMIT 
A TROUBLE REPORT TO DEPART'MENT 076, 
BUILDING 706, POUGHKEEPSIE, N.Y. 

Explanation: Self-explana.tory. 

I D19 INCORRECT INVOCATION OF BSL COMPILER 

Explanation: A compiler error has 
occurred while trying to process the 
parameters passed to the compiler when 
it is dynamically invoked. The fol­
lowing kinds of errors could cause a 
compiler error: . 

• Register 1 contains an invalid 
addres~. 

• Register 1 contains an address 
that is not on a fullword 
boundary. 

• The address parameters to which 
register 1 points are not valid 
addresses. 

• The second address parameter (list : 
of alternate ddnames) has been ' 
omitted and the high order bit of 
the first address has not been set 
to one. 

• No compiler options or alternate 
ddnames have been specified, and 
the high order bit of the first 

address has not been set to one, 
or the first address parameter has 
been omitted, or the first address 
parameter does not point to a 
halfword of zeros on a halfword 
boundary. 

• One or both address parameters 
contain an address that is not on 
a halfword boundary. 

User Response: correct the calling 
sequence for the dynamic invocation of 
the BSL compiler. If the problem per­
sists, submit a trouble report to 
Department D76, Building 706, Pough­
keepsie, New York. 

020 THREE CONTROL CHARACTERS OR AN END OF 
FILE APPEARS WITHIN A BLOCK GENERATE. 

Explanation: Three control characters 
or an end of file has been read while 
BSL source input is still being pro­
cessed as the text statements of a 
block GENERATE. The corresponding 
$ENDGEN control statement for the 
block GENERATE is missing. 

021 THREE CONTROL CHARACTERS OR AN END OF 
FILE APPEARS WITHIN A COMMENT. 

022 

Explanation: Three control characters 
or an end of file has been read before 
the comment terminator (*/) of a com­
ment was found. An indication of this 
error is that the statements following 
the comment will not have statement 
numbers. 

THREE CONTROL CHARACTERS OR AN END OF 
FILE APPEARS WITHIN A STRING CONSTANT. 

Explanation: Three control characters 
or an end of file has been read before 
the closing quote of a string con­
stant. An indication of this error is 
that the statements following the 
string constant will not have state­
ment numbers. 

Appendix E: Diagnostic Messages and Codes 169 





IBM Confidential 

$$$ delimiter •• ~ ••••••••••••••••••••••• 19 
in DOS compilation •••••••••••••••••• 32 
in OS compilation ••••••••••••••••••• 46 
in table •••••••••••••••••••••••••••• 12 

Address constants ••••••••••••••••••• 57,86 
Address restrictions •••••••••••••••• 68-69 
Addressability 

for AUTOMATIC data ••••••••• 35,47,63-64 
conventions •••••••••••••••. '...... 60- 61 
for tracing ••••••••••••••••••••••••• 25 

Alternate ddnames ••••••••••••. , •••••• 49-51 
ANNOTATE option •••••••••••••• " ••••••••• 24 

in table •••••••••••••••••••••••• 14 
Argument lists •••••••••••••••••••••• 81-84 
Arrays •••.••••••••••••••••••••••••••••• 65 
Arithmetic expressions ............... 74-78 
Arithmetic items ........................ 69 
ASSEM option •••••••••••••••••••••••• 22-23 

in DOS compilation ••••••••••••••• 31-34 
in OS compilation ••••••••• '. • • • • • • • •• 43 
in table ••••••••••••••••••.••••••••• 14 

Asseffibler text 
comments ••••••••••••••••••••••••• 23- 24 
compiler-generated •••••••••••••••• 9-10 
labels generated for ••••••••••••• 57-59 
listing of ••••••••••••••••••••••• 20-24 
punching of ••••••••••••••••••••••••• 22 
sequence numbers ••••••••••• 20-21,23-24 
storage of ••••••••••••••••••••••• 22-23 
suppression of •••••••••••••••••••••• 21 
tracing code ••••••••••••••••••••• 25-27 

Assembly 
DOS •••••••••••••••••••••••••••••• 
OS ••••••••••••••••••••••••••••••• 

Assignment statements ••••••••••••••• 
Asterisk 

33-35 
46-49 
69-70 

in assembler text ••••••••••••••••••• 24 
in cross-reference table •••••••••••• 21 

Attribute and cross-reference table 20-21 
Attributes, data set •••••••••••••••• 42-43 

for included text •••••••••••••••• 52-53 
AuTo~mTIC data •••••••••••••••• 35,47,63-64 

Base register ••••••••••••••••••••••• 60-61 
BASED attribute ••••••••••••••••••••• 68-69 
Batch compilation 

delimiter for ••••••••••••••••••• 
DOS ••••••••••••••••••••••••••••• 
OS ••••••••••••••••••••••••••••••• 

Bit strings 

19 
32 

45-46 

length of ••••••••••••••••••••••• 65 
s canning of ••••••••••••••. '...... 87 
setting to zero ••••••••••••••••••••. 87 
use of ••••••••••••••••••••••••••• 68-73 

Block size •••••••••••••••••••••••••• 43,53 
Boundaries .............................. 85 
BSLALG cataloged procedure 

description of ................... 48 
use of ••••••••••••••••••• ' .••••••• 47-49 

Index 

BSLASM cataloged procedure 
description of •••••••••••••••••••••• 44 
use of •••••••••••••••••••••••• 46-47,49 

BSLLDM data set •••••••••••••••• 39-41 
BSLLIB data set •••••••••••••••• 39-41,52 
BSLOUT ••••••••••••••••••••••••••••••••• 27 
BSLX cataloged procedure 

description of •••••••••••••••••••••• 44 
use of •••••••••••••••••••••• 45-46 

Buffers •••••••••••••••••••••••••••••••• 43 
changing size of ..................... 90 
number of ••••••••••••••••••••••••••• 43 

CALL statements 
argument lists for •••••••••• 82-83 
for library routines •••••••• 36,51 
restrictions •••••••••••••••••••••••• 66 
tracing at •••••••••••••••••• 25 -2 6 

Cataloged procedures 
cataloging •••••••••••••••••••••••••• 41 
description of •••••••••••••• 43-45 
use of •••••••••••••••••••••• 45-49 

Character strings 
length of ••••••.•••••••••••••••••••• 65 
propagating ••••••••••••••••••••••••• 87 
use of •••••••••••••••••••••• 09-73 

CLEAR •••••••••••••••••••••••••••••••••• 56 
CODEREG procedure option ••••••••••••••• 60 
Comments, assembler text....... 23-24 
Common area •••••••••••••••••••• 87 
C01\1P data set •••••••••••••••••••••••••• 40 
Comparison expressions ••••••••• 70-71 
Compilation and assembly 

DOS ••••••••••••••••••••••••••••••••• 33 
OS, •••••••••••••••••••••••••• 46-47 

Compilation, assembly, and execution 
DOS ••••••••••••••••••••••••• 
OS •••••••••••••••••••••••••• 

Compilation without assembly 

34-35 
47-48 

DOS ••••••••••••••••••••••••••••••••• 32 
OS •••••••••••••••••••••••••• 45-46 

Compiler, BSL 
DOS •••••••••••••••••••••••.• 
dynamic invocation of ••••••• 
macro phase ••••••••••••••••• 
operation of •••••••••••••••• 
options ••••••••••••••••••••• 
OS •••••••••••••••••••••••••• 
output •••••••••••••••••••••• 

Compiler-generated code •••••••• 
Compile-time macro facility •••• 
Compile time macro processor 
Completion codes ••••••••••••••• 
CONCHAR option ••••••••••••••••• 

in table •••••••••••••••••••• 
(see also control character) 

Console messages ••••••••••••••• 
Constants •••••••••••••••••••••• 
Control cards .••••••••••••••••• 

(see also options, compiler) 

29-38 
49-51 

18 
• • • • • •• 9 

12-28 
39-56 
20-24 
74-79 
18-19 
89-90 

• • • • • •• 149 
• • • • • • •• 17 

Index 

12 

149 
65 

15-16 
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control character 
in $$$ delimiter •••••••••••••••••••• 19 
wi th CLEAR ••••••••••••••••••••••• 18,56 
for control statements ••••••••••• 15-16 
for macro statements •••••••••••••••• 
option for •••••••••••••••••••••••••• 

18 
17 

Control program services 
DOS •••••••••••••••••••••••••••••• 35-36 
OS ••••••••••••••••••••••••••••••• 51-52 

Control section •••••••••••••••••••••••• 57 
for TESTRAN ••••••••••••••••••••••••• 55 

Control statements •••••••••••••••••• 15-16 
(see also options, compiler) 

Conventions ••••••••••••••••••••••••• 57-73 
Conversion of data •••••••••••••••••• 36,52 
Core image library ••••••••••••••••••••• 30 
Cross-reference table ••••••••••••••• 20-21 

DATAREG procedure option ••••••••••••••• 60 
Data sets, OS requirements •••••••••• 42-43 
DeB attributes •••••••••••••••••••••• 42-43 

for included text ••••••••••••••••••• 53 
ddname ............................... 5 Ll 
Defaults 

boundaries ••••••• ,................... 85 
compiler options •••••• 0........... 12-14 
data set attributes •••••••••••••• 42-43 

Device types 
DOS •••••••••••••••••••••••••••••• 30- 31 
OS •••••••••••••••••••••••••••••• 43 

Diagnostic messages (see messages) 
DictionarY size ••••••••••••••••••••• 16-17 

with CLEAR •••••••••••••••••••••••••• 5 6 
Disastrous error messages 

compile phase •••••••••••••••••• 167-169 
macro phase •••••••••••••••••••••••• 154 
(see also messages) 

Displacement •••••••••••••••••••••••• 68-69 
Distribution package, BSL 

DOS •••••••••.•••••••••••••••••••• 29-30 
OS ••••••••••••••••••••••••••••••• 39- 41 

DO loops •••••••••••••••••••••••••••• 65,86 
Dollar sign ••••••••••••••••••••••••• 16-19 

with CLEAR ••••••••••••••••••••••• 18,56 
with' INCLUDE •••••••••••••••••••••••• 54 

DONTSAVE procedure option ••••••••••• 35,63 
DOS ••••••••••••••••••••••••••••••••• 29- 38 
Dumps ••••••••••••••••••••••••••••••• 36,52 
Dynamic invocation •••••••••••••••••• 49-51 

example of ••••••••••••••••••••• 137-146 
Dynamic storage ••••••••••••••••••••• 63-64 

EDIT routine •••••••••••••••••••••••• 36,52 
EJEC'I' option •••••••••••••.••••••••••••• 22 

in table •••••••••••••••••••••••••••• 13 
END statenlent •••••••••••••••••••••••••• 67 
ENDGEN statement ••••••••••••••••••••••• 19 

in table •••••••••••••••••••••••••••• 12 
Entry pOints 

for library routines .•••••••••••• 36,52 
parameters ••••••••••••••••••••.•• 67-68 
restrictions •••••••••••••••••••••••• 65 
tracing at ••••••••••••••••••••••• 25-27 

EOJ macro instruction •••••••••.•••••••• 35 
ERRINT routine ••••••••••••••••••••••••• 52 
Error messages 

compile phase 

172 

158-164 
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macro phase •••••••••••••••••••••••• 151 
(see also messages) 

EXEC statement, parameters of ••••••• 15-18 
Execution 

DOS ••••••••••••••••••••••••• 
OS •••••••••••••••••••••••••• 

External procedures 

34-35 
47-49 

compiler input •••••••••••••• 
separation of ••••••••••••••••••••••• 
use of •••••••••••••••••••••••••••••• 

30,42 
19 
80 

Factored attributes •••••••••••••••••••• 66 
Files, DOS requirements ••••••••••••• 30-31 
Fixed data ••••••••••••••••••••••••••••• 76 
Free-form options ••••••••••••••••••• 15-16 

Generalization ••••••••••••••••••••••••• 90 
GENERATE statement 

DOS ••••••••••••••••••••••••••••••••• 35 
end of •••••••••••••••••••••••••••••• 19 
example of •••••• '. • • • • • • • • • •• 99-108 
forms of •••••••••••• , •••••••••••••••• 88 
OS •••••••••••••••••••••••••••••••••• 51 
techniques •••••••••••••••••• 88-89 

GETMAIN macro instruction 35,47,63-64 
GENMGIN option ••••••••••••••••• 18-19 

in table •••••••••••••••••••••••••••• 12 

Identification name •••••••••••••••••••• 21 
IEBUPDTE utility program -...... 41,53 
IEHMOVE utility program •..••••••••••• 39,41 
IF statements ••••••••••••••••• 66,70-71,80 
IKETRCOF switch ......................... 28 
INCLUDE macro statement ••••••••••••• 52-53 
INCLUDE option ••••••••••••• D ••••••••••• 18 

wi th CLEAR ........................... 56 
in table •••••••••••••••••••••••••••• 12 
use of •••••••••••••••••••••• 53-54 

INCR option •••••••••••••••••••••••••••• 23 
in table •••••••••••••••••••••••••••• 13 

Information listings •••••••••• 10-11,20-24 
Initialization .......................... 69 

Ari thmeti c items •••••••••••••••••••• 69 
String items •••••••••••••••••••••••• 69 

Input 
DOS .............................. . 
OS •••••••••••••••••••••••••• 
statements •••••••••••••••••• 

Input/output library routines 

30-31 
42-43 
15-18 

DOS ••••••••••••••••••••••••••••••••• 36 
OS •••••••••••••••••••••••••••••••••• 52 

INTER option ••••••••••••••••••••••••••• 24 
in table •••••••••••••••••••••••••••• 14 

Internal procedures ••••••••••• 63-64,07-68 
Interrupt handler 

DOS ••••••••••••••••••••••••••••••••• 36 
OS ................................... 52 

Job control statements 
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