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FRONT

Advanced, interactive source-level debugging
Jor your C, COBOL, and PL{I applications

Debug Tool for VSE/ESA

ClI CS/ VSE, |IBM Language Environnent, and VSE/ ESA are trademarks of the
I nternational Business Machi nes Corporation.

1.0 One tool to debug them all!

Debug Tool for VSE/ ESA (Debug Tool) provides advanced facilities for
debuggi ng and testing applications conpiled with any conbi nati on of the
foll owing I BM hi gh-1evel |anguage conpilers:

IBM C for VSE/ ESA
° | BM COBOL for VSE/ ESA
IBM PL/I for VSE ESA

You can debug applications interactively using a full-screen interface or
in batch node using a predefined command file.

You can single-step through your application, or Debug Tool can be

dynami cal |y i nvoked when an error condition occurs--for exanple, an error
that would nornmally cause an abend. Debug Tool displays a source-|evel
view of the point of failure, and provides facilities for diagnosing and
correcting the problem You can nake adjustnents and re-execute code that
previously failed w thout |eaving the debug session. You do not need to
anal yze dunps to determ ne which statenent fail ed.
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VSE/ESA

CICSIVEE®

Language Environment

/: nteractive

r Applicati C, COBOL, PLYI,
d;i:g::f" full-screen Debug Tool — | or m.ixsd.-lsn.guage
I.. \:rrb-cr-Facc application
P
Tt I ———
Preferences
flef— = | Loafile
1 Command —
file

* Only reguired for CICS/VSE applications

Fi gure 1. Debuggi ng your application using Debug Tool

COoBOL LOCATI ON:  COBPROG : > 100.1
Conmand ===>

KAKKKKKKAXFAAK KA K KA XKk xx Ak xx*x TOP OF MONI TOR ****Fdhkkxhkkhhkkhh kA kA Xk kX hk k%

0001 1 77 COBPROG >VARBL2 21
0002 2 77 COBPROG >VARBL1 11
0003 3 77 COBPROG >X 1

Ak K KKK KKK KK KKK KAk kkkkkxdkxkxkxx BOTTOM OF MONI TOR ** % %k ks kkkkkkkkkkkkdkok ko kk ok kkk ok

0014 MONITOR
0015 LI ST VARBL2 ;
0016 MONITCR

0017 LI ST VARBL1 ;
0018 MONI TOR
0019 LIST X ;
PF 1.7

PF 7:UP

2: STEP QT 4: LI ST

3: 5: FI ND
8: DOMN 9: GO 10: ZzOom

Scrol | ===> PAGE
MONI TOR - -4----1----dt----2-- oo - =B m oo oo 4--- -5 4+----6 LINE 1 OF 3

SOURCE: COBPROG --1----+---=-2----4----3----+----4----+4----5---- LINE 98 OF 118

98 ADD 1 TO VARBL1

99 ADD 1 TO VARBL2

100 CALL "SUBPROL" USI NG BY CONTENT PARAML

101 ADD 1 TO X

102 END- PERFORM .
LOG 0----4----1----4----2----+----3----+----4----4----5----4---- LINE 13 OF 19
0013 STEP ;

6: AT/ CLEAR
11: ZOOM LOG 12: RETRI EVE

1 Monitor window Displays status of itens you choose to nonitor, such
as: variables, registers, prograns, the execution environnment, and Debug
Tool settings. For exanple, you can use this window to watch the content
of variabl es change during program execution.

2 Source window Displays the program source, with the current statenent
highlighted. In the prefix area at the left of this w ndow, you can enter
commands to set, display, and renove breakpoints.

3 Log window Records and displays your interactions with Debug Tool
and, optionally, shows programoutput. This w ndow contains the sanme
information as the log file (see Figure 1).

Figure 2. Debug Tool full-screen interface
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2.0 Debug Tool features

Interactive or batch debugging

Using the full-screen interface, you can interactively debug any
application as it runs (including batch applications). You can invoke
Debug Tool when an application is initialized, or it can be started
dynam cal ly when a condition occurs. The application itself can also
invoke Debug Tool. Figure 2 in topic 1.0 shows a sanple display fromthe
full-screen interface.

You can al so debug your batch applications with Debug Tool in batch node
using a predefined conmand file.

Sour ce- | evel debug

You can nonitor source code, for C, or a full conpiler listing, for COBCL
and PL/I. (Conpiler listings are an expanded source listing that--in
addi tion to program source--contain copy book source, for COBOL, or
include file source, for PL/I.)

Debug Tool provides a COBOL and PL/I conpiler exit to wite conpiler
listings to permanent disk files--rather than the spool queue--naking
conpiler listings available for debugging

Debug ni xed-1 anguage applications

Debug Tool supports seanl ess debuggi ng of nixed-I|anguage applications
within the same session, and recogni zes when the current progranm ng

| anguage changes (see "Dynam c patching" below). Language nodul es not
supported by Debug Tool, such as assenbler, are tolerated, but no
debuggi ng support is provided for these nodul es.

Dynam ¢ pat chi ng

For each supported progranmm ng | anguage, there is a set of interpreted
commands that you can use to specify actions to be taken. These comrands
are subsets of the progranm ng | anguages, so they are easy to |learn, and
all ow you to make adjustnents to your application while you debug it.

You can use the commands to alter the value of variables and structures
and to control the flow of an application. For exanple, a progranmer can
declare a new vari able and use the variable to patch a programas it
execut es

Dynami ¢ breakpoints

You can set breakpoints in an application program nonitor variables for
changes, and watch for specified exceptions and conditions during program
execution. For exanple, you can cause an application to break when a
specific variable or location in storage is changed. You can set, change
and renove breakpoints as you go through the application. You do not need
to know where you want to break before you start.

Si ngl e- st ep debuggi ng

To focus on a problem area, you can step line by line through the
execution of an application. For exanple, when an application stops for a
breakpoi nt, you can carefully exam ne each line that follows. Single-step
debugging, along with the ability to set dynami c breakpoints, allows you
to nonitor, interrupt, and continue through the flow of the programto
identify errors easily.

Program frequency
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Debug Tool counts how many times a statenent or verb has been processed in
an application program This allows you to verify the coverage of your
code paths.

Program i nformati on

Debug Tool can display program and environnent information. You can

di splay, nmonitor, and alter programvariables or storage in real tine.
You can al so check how your application was conpiled, and look at its
structure.

Sessi on | oggi ng

Each debug session can be recorded in a log file for review ng, editing,
or replaying. This allows you to replay the actions taken in a session to
pinpoint errors in an application.

Testing tool

You can al so use Debug Tool as a test tool. By using the session |ogging
feature as you debug code, you can save the results of your session for
use as input to a future Debug Tool session. As you nake changes to your
code, you can use the saved log file as input to Debug Tool in order to
verify that no unexpected behavior occurs as a result of these changes
Session logging allows you to create suites of regression testcases that
you can use to mnimze the nunber of new bugs introduced during the
normal application devel opment process

https://www.ibm.com/support/libraryserver/PRINT?Book=eqavf000&D...

3.0 Starting a debug session

To i nvoke Debug Tool, you need to conpile your application with the TEST
conpile-time option, link-edit it, then run it with the TEST run-tinme
option:

* Conpile with TEST option
* EQALIST is the exit that wites the conpiler
* listing to disk for later use by Debug Tool
/1 EXEC | GYCRCTL, Sl ZE=I GYCRCTL,
PARME' EXI T( PRTEXI T(' ' MYLI B. MYSUB' ' , EQALI ST) )"
CBL TEST(ALL) RMODE( ANY)

COBOL source

* Link-edit
/1 EXEC PGVELNKEDT

* Run with TEST option

* This exanple invokes the full-screen interface
* with the program | oaded, waiting for commands
/1 EXEC PGVECOBPROG, , PARME' / TEST(, , , MFI 9%90820001: )"

Figure 3. Exanple job control to invoke Debug Tool

In the exanpl e run step above, "Ml %00820001:" specifies a 3270 VTAM
termnal ID (LU nane) that you have established. Wen the programruns,
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this TEST run-tine option causes the Debug Tool full-screen interface to

be i nvoked, and a screen simlar to Figure 2 in topic 1.0 is displayed on

the specified 3270 termnal.

For ClI CS/VSE applications, you can invoke Debug Tool in one of two ways:

° Singl e-term nal node: A single 3270 session for Debug Tool and the
application; when the application is running, Debug Tool is hidden,
and vice versa.

° Dual -term nal npde: One 3270 session is used to display the

application, and the other is used for Debug Tool.

The application itself can al so i nvoke Debug Tool :

By specifying suboptions on the TEST run-tinme option, you can cause
your application to invoke Debug Tool when it term nates normally,
abends, or generates errors or conditions above a chosen severity.

° By using a library service call--such as CEETEST, PLITEST, or the
ctest() function--your application can invoke Debug Tool directly.

https://www.ibm.com/support/libraryserver/PRINT?Book=eqavf000&D...

4.0 Debug Tool and C run-time

Rather than requiring an additional run-tine library, Debug Tool takes
advant age of the Language Environnent base and C run-tinme libraries
provided with:

° VSE/ ESA Version 2 Release 2, with integrated VSE C Language Run-Ti ne
Support installed

° | BM Language Environnment for VSE/ ESA Rel ease 4, with C run-tine

library installed

Debug Tool requires that at |east one of the above is installed on your
system

5.0 How to order Debug Tool

Debug Tool is not available as a separate product, but is packaged with
the Full Function Oferings of the follow ng |icensed conpiler prograns:

IBM C for VSE/ESA Rel ease 1
° | BM COBOL for VSE/ ESA Rel ease 1
IBM PL/1 for VSE/ ESA Rel ease 1

Debug Tool is the sanme for each conpiler; you need only order Debug Tool
with one of these products.

6.0 How to learn more

If you'd like to Il earn nore about Debug Tool and related products, visit
the Debug Tool web site at http://ww. software.ibm confad/dtvse/ or call:
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Australia
Austria

Bel gi um
Canada

Dennmar k

Fi nl and
France

Cer many

Irel and

Italy

Net her | ands
New Zeal and
Nor way

Por t ugal

Sout h Africa
Spai n

Sweden
Switzerl and
Uni ted Ki ngdom
United States

O contact your | ocal

| BM

References in this publication
to | BM products, prograns or
services do not inply that
intends to make these avail able
in all countries in which | BM
operates. Any reference to an

| BM product, program or service
is not intended to state or
imply that only I1BMs product,
program or service may be used.
Any functionally equival ent

program t hat does not

any of IBMs intellectual
property rights nay be used
instead of the IBM product,

program or service.

Any ot her docunentation with
respect to this |licensed
program including any

docunent ation referenced herein,
is provided for reference
purposes only and does not
extend or nodify these

speci fications.
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We | ook forward to hearing from you.
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