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Working Smarter
The Language Environment

Debug Tool

Good debugging tools, when properly
used, are worth their weight in gold.

Over the years, I have had the pleasure of
using several excellent debugging tools
such as Xpediter from Compuware
Corporation, SmartTest from ViaSoft Inc.
and Computer Associates’ CAPEX opti-
mizing compiler. This month, I will
examine the “free” debugging tool that
comes bundled with IBM’s Language
Environment (LE). It might not be fancy,
but it should be available at all OS/390
sites. This tool supports COBOL, C/C++
and PL/I. Sorry, no FORTRAN. This col-
umn will use COBOL for OS/390 as the
example language.

For a more complete explanation of the
debug tool, refer to the book CBCMDT06
Debug Tool User’s Guide and Reference
(SC09-2137-03). You can find this book on
the bookshelf IGYSH206 COBOL for
OS/390 and VM V2.1. To really exploit the
debug tool, you will need to read and refer
to this book regularly.

THE BIG THREE
DEBUG FEATURES

Good debugging tools should have, at a
minimum, the following three features:

● the ability to set breakpoints anywhere
in the code

● a step mode that allows execution to be
advanced one or more steps at a time

● the ability to both view and modify
variable values and storage that the
program is using

Anything that the tool offers over and above
these three features is gravy. The free LE

debug tool is pretty bare bones. However, it
does have full-screen debug mode, it is easy
to use and it has the three aforementioned
critical features.

PREPARING A BATCH
TEST COMPILE

You must make two changes to standard
compile procedures when using the debug
tool with COBOL. First, you must enable
the compile-time parameter TEST. Second,
you must write the SYSPRINT file in the
COBOL compile step to DASD. Figure 1
shows a JCL example that accomplishes
these two things.

The TEST compile option of COBOL for
OS/390 is the type of option that can have
trailing values enclosed in parentheses. To
get started, use the simple TEST parameter

setting. This is identical to coding
TEST(ALL,SYM).

The dataset name that is present at
SYSPRINT at compile time will be stored
inside the TEST-enabled COBOL load
module. This is how the debug tool pro-
vides a source listing during a full-screen
debug session.

PREPARING A BATCH TEST RUN

Another piece that you will need for a
debug session is a simple CLIST. This
CLIST will set up the test environment and
invoke the program to be debugged. Figure
2 shows a sample CLIST without any
native CLIST syntax (the CLIST uses
nothing but TSO/E commands). TSOLIB
creates a tasklib in the TSO session search
path. The SYSOUT DD name is allocated

A COBOL compile step using TEST and writing out the SYSPRINT DD name to a file. If this JCL is to be submitted
repeatedly, either use an IEFBR14 step ahead of this step to delete the previous SYSPRINT file. Alternatively, pre-allocate
the SYSPRINT file and change the “DISP=” value to SHR.

//COBOL    EXEC PGM=IGYCRCTL,                                           
// PARM=(RENT,RMODE(ANY),NOSEQ,SSRANGE,APOST,TEST,           
// NODYN,NOADV,SOURCE,MAP,XREF,TRUNC(BIN),NUMPROC(PFD))                       
//*                                                                     
//SYSPRINT DD DSN=&SYSUID..LOADTABL.SYSPRINT,                           
//          DISP=(NEW,CATLG,DELETE),                                  
//          UNIT=SYSDA,SPACE=(TRK,(15,1),RLSE),                       
//          RECFM=FBA,LRECL=133,BLKSIZE=27930                          

FIGURE 1: A COBOL COMPILE STEP 

This CLIST includes the debug load library in the search path. This library has a default name of
EQAW.V1R2M0.SEQAMOD.

TSOLIB ACTIVATE DA(‘EQAW.V1R2M0.SEQAMOD’ ‘DBA.LOADLIB’)
ALLOC DD(SYSOUT) DA(*)
CALL ‘DBA.LOADLIB(LOADTABL)’ ‘CLCCTIOT/TEST’
FREE  DD(SYSOUT)
TSOLIB DEACTIVATE

FIGURE 2: A SIMPLE LAUNCHING CLIST 

©2001 Technical Enterprises, Inc. Reproduction of this document without permission is prohibited.



TECHNICAL SUPPORT • MAY 2001

to the screen. Then, the CALL command
calls the program to be tested. The trailing
values in single quotes on the same line as
the CALL are the “PARM=” values.
Finally, SYSOUT is freed and the TSOLIB
is deactivated. These final two commands
will not be executed until after the debug
session has ended.

The values ‘CLCCTIOT/TEST’, which
are the parameter values being passed to the
LOADTABL program in Figure 2, represent
both a user parameter (the word CLCC-
TIOT) followed by the run-time switch:
/TEST. This run-time switch is required to
activate the debug tool. If your program has
no primary linkage parameters, code only
‘/TEST’ as a parameter when coding the
CALL statement.

The program that I used to write this
column has no files (no COBOL Select
statements). If a program that you want to
debug has input or output files, you will
need to code TSO ALLOC statements for
these files in your launching CLIST. This
column explains how to do batch debug-
ging using the full-screen tool running
under TSO. Most batch programs will
have input and/or output files associated
with them.

TSO READY

If you have taken the steps so far to
compile a program with the test features
active and have prepared a CLIST to invoke
the program, you will now want to exit all
ISPF screens to the TSO READY prompt.
There are ways to invoke the debugger
under ISPF but for now, try it at READY.

There is no need to add the CLIST library
to a SYSPROC concatenation. Instead,
from TSO READY mode, use the explicit
form of the EXEC command as follows:

READY
EXEC ‘PDS.WITH.CLIST(TESTIT)’

The next screen that you see should look
something like the one shown in Figure 3.
This is the full-screen version of the debug
tool. The screen is divided into three sections:
monitor, source, and log.

Use the monitor section to keep track of
variables and other things that you have
told the debug tool to monitor (more on
this shortly). The source area of the screen
is the source code from the SYSPRINT
file created by the most recent compile.
The log is a running list of all commands

that you have entered, whether via PF Key
or typed.

Note the PF Key display across the bot-
tom of the screen. Many of the debug tool
features are available only by typing in
commands. The PF Keys are provided for
more commonly executed commands.
Some of the PF keys parallel the ISPF
defaults. For example, PF12 is
RETRIEVE, PF7 and PF8 scroll sections
down and up (which section scrolls
depends upon which portion of the screen
the cursor is positioned in), PF3 is END
and PF1 is help.

SOME QUICK COMMANDS

Time and space do not allow me to
fully elaborate on everything that the
debug tool can do. What follows are a
few quick commands. You enter com-
mands in the Command ==> line at the
top of the screen.

To add a named COBOL variable to the
monitor window, type in the following
command:

MONITOR LIST variable-name

Since you activated the SYM setting at
compile time, the variable-name can (and
should) be the actual COBOL data name
from the source code. Also, note that if you
select a group item, all subordinate ele-
mentary items will be added to the monitor

window in their correct format (binary,
packed-decimal, and character).

To find a text string in the source file,
type in the following command:

F ‘string’ SOURCE

The debug tool version of the find command
requires you to enclose the text that you are
searching for in single (or double) quotes.
In addition, you must declare where the find
can operate, for example, monitor, source or
log. PF5 performs the repeat find function,
just as in ISPF.

To set and remove a breakpoint, use the
following steps:

1. Using a combination of the find
command and PF7/PF8, scroll to
locate the line where you want to
set a breakpoint.

2. In the prefix area, just to the left of the
actual source statement (the blue area
in Figure 3) type the word AT and
press enter. Use the CLEAR command
to erase the breakpoint by typing in
the prefix area and pressing Enter.
Additional breakpoint commands are
DISABLE, ENABLE and QUERY.

To step through the code a line at a time,
press PF2. This can become tedious in a
large program. What works best for most
debugging sessions is a run-through to a
defined breakpoint.

FIGURE 3: THE FULL-SCREEN OPENING VIEW OF THE LE DEBUG TOOL
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To run the program until the next breakpoint, press PF9 or type
GO. When you reach a breakpoint, press PF9 again to run to the
next (or same) breakpoint. You can step through the code one line
at a time by using PF2 or STEP. Note that all debug sessions should
begin with a single STEP command (PF2). This initializes the
debug environment.

To alter the value of a variable, in the Command Line, type a
COBOL Move statement. For example:

Move 1 to Bit-Setting

If you are monitoring the variable that is the target of the Move, you
will see the changed value immediately. If you are debugging a C
or C++ program, you can use C syntax to modify the variables. The
same applies to PL/I.

CONCLUSION

I have only scratched the surface on the topic of the LE debug
tool. There are many more commands and features that you
might want to investigate further. If you are writing COBOL, C
or PL/I on the OS/390 (and soon zOS) platform, give the debug
tool a test drive.
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