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Overview

Debug Tool

Debug Tool is a single tool you use to debug application programs across z/OS environments, including
batch, CICS, IMS, TSO, DB2 compiled stored procedures, Unix System Services, about anywhere an
application program can run on a z/OS system.

It is an interactive debugger, and has the features you need to step through a program, set breakpoints, and
monitor and change variables. It also has powerful debugging features, including automation with scripts,
playback, statement tracing and more.

Debug Tool can be accessed using a 3270 terminal interface. There is also an eclipse GUI interface that is
available in the PD Tools Studio, and will also run in RDz, z/OS Explorer and CICS Explorer.

This workbook

This workbook contains instructions for lab exercises that are designed to give you hands-on experience
for the eclipse interface of IBM Debug Tool for z/OS.

Reference

Product manuals and other information about IBM Debug Tool for z/OS, and the other IBM problem
determination tools are available on the Web at URL:

http://www.ibm.com/software/awdtools/deployment
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Lab Exercise 1
Getting started with the Debug Tool perspective

In this exercise you will:

*  Open the Debug Tool perspective in the Eclipse workbench.

» Learn how to display help information for Debug Tool.

1. Before you begin, you must have the Eclipse interface open on your workstation. If you aren’t sure
how to open it, please contact your instructor.

In eclipse, a perspective is a set of views (windows), menus, and options that provide a set of functions.

The Debug Tool interface is a perspective. Before you can use Debug Tool, you need to open its
perspective.

2. Opening the Debug Tool perspective.

a. From the menu bar near the top of the eclipse workbench, select Window > Open Perspective >

Debug.
e Notes:
* Depending on your eclipse workbench, you need to select Window > Open Perspective
> Other > Debug.

»  [f“Debug Tool” isn’t shown as a selection, then the Debug Tool perspective may

already be open, and you can proceed to the next step.

{21 Fault Analyzer - IBM Problem Determination Toals Studio

File Edit Mavigate Search Project Run | Window | Help

[E -{:hv-.-\f'v

o
=]
=
1

- Systems Information &2 | 5 Mavigator Ehida Toolkat

Open Perspective v E] APA i
: = 1 Show View b %5 Debug ‘
4 [E '?I?momvs.demopkg.|bm.cnm:2300 - D . ; |72 e nman
- 7%, Fault Analyzer for z/05 Customize Perspective..,
M w L 8 ava
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b. The Debug Tool perspective is displayed. Note that the default configuration of the views may be
different on your system.

[a A
Q Debug - IBM Problem Determination Tools Studio @E‘é
File Edit Navigate Search Project Run Window Help
rS . iy | - = e Qe Qi@ vy v s

Quick Access {| B | I3 File MGnager (35 Debug | EX Fauk Analyzer ] APA

s

< %5 Debug 53 ) | &~ T = 8  9=Variables % =8
i LR 1E Y

= B8 5% Outline 52 = lm

An outline is not available.

El Console 52 x| m'.'f"i_“ @i = B8
2/0S

c. Notice that there are several views (windows) in the Debug Tool perspective. By default, the
Debug view is displayed in the upper left.

d. You can display help information to assist with various features of Debug Tool. To open the help
dialog, select Help > Help Contents.

tion Tools Studio

Run  Window | Help

oo - - Welcome

{(2)" Help Contents

! 7 Search k
Dynamic Help

al Key Assist... Ctrl+Shift+L
| Tine ane Trirke

e. The help dialog is displayed.
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f. To expand the Debug Tool help topics, click the plus ( +) next to ‘Compiled language debugger’.

1 Help - IBM Problem Determination Tools Studio

Search: 1 Scope: All topics

| {onten;‘s ‘;v| ';V = @

=3
e = T N S R AR iy - - = ‘ - —_
H ﬁ&‘ Workbench User Guide [q } ) E-
H % Java development user guide (f e =

[# @ Plug-in Development Environment Guide

5% Compiled language debugger Using the help system
Custom documentation ||

IBM Application Performance Analyzer User G| Browse topics in the Contents frame

(]

ey

= @ 1BM Explorer for /0S5 Extenders’ Guide Forward buttons to navigate within tl
H @ IEM Fault Analyzer for /OS5 User's Guide
& ¥ IBM File Manager User Guide Searching

e IEM Problem Determination Tools for z/08 Cc|

= @ Using the Workload Simulator plug-in for Eclig |
H% zros Explorer User Guide

To quickly locate topics on a particul
Search frame () to display the Se:

cartinne whn ara intaractad in

g. Under Compiled Language Debugger, select Compiled Language Debugger > Getting started
debugging a z/OS application with the debugger.

-

#| Help - IEM Problem Determinaticn Tools Studio

Search: Scope: All topics
Contents = -:_/."'v =] B
# € Workbench User Guide Compiled language debugge
@ Java development user guide "
& ng srarte
@ Flug-in Development Environment Guide GEﬂInE‘ started d
=] Compiled language debugger Instructions that help you
- Compiled language debugger describe how to choose a
El Compiled language debugger port number, verifying tha

Tl R o ey | starting the application, ar
can learn more about moc

| Preparing to debug

El Setting debug preferences

s .

Ahnant thic tacl

h. The selected topic is displayed.

i. Now you have seen how to display general help information. Close the help dialog: click the X
(close) icon in the upper right corner of the window.
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j. You can also display a list of keyboard commands. In the eclipse workbench Select Help > Key
Assist.

tion Tools Studio

Run  Window | Help

Welcome

[ v v:

: |
II:‘-_i".\,l Help Contents
7 Search

Dynamic Help

al Key Assist... Ctrl+Shift+L
TiI"I.E HF'IH Trir

k. A list of keyboard commands is displayed.

Activate Editor F12 -

Add Artifact to Target Platform Ctrl+Alt+Shift+ A |E

Add Javadoc Comment Alt+5Shift+)

All Instances Ctrl+Shift+MN

Backward History Alt+Left

Build All Ctrl+B

Change Method Signature Alt+Shift+C

Close Ctrl+F4

Close All Ctrl+Shift+F4

Collapse All Ctrl+Shift+ Numpad_Divide

Content Assist Ctrl+5Space

Context Information Ctrl+Shift+5pace

Copy Ctri+Insert

Cut Shift+Delete

Debug F11 1l
Press "Ctrl+5hift+L" to open the preference page,

1. Now that the Debug Tool perspective is open, and you know where to find help, you are ready to
start using Debug Tool in the following exercises.
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Lab Exercise 2

Submitting an example batch application and starting the debugger

In this exercise you will:

Use tools in the Debug Tool perspective to determine the IP address of your workstation
Edit JCL that will be used to submit a batch job to run an example application

Code a ‘TEST’ option in the JCL that will start the debugger when the job runs

Submit the job and start the debugger

Introduction to starting the debugger with a batch application

Debug Tool can be used to debug applications running in various environments on a z/OS system,

including batch jobs, TSO, CICS transactions, IMS/TM transactions, DB2 external stored procedures,

USS and other environments.

In this exercise, you will submit JCL to run an example batch application on a z/OS system. Before

submitting the job, you will code a special “TEST’ option in the JCL. TEST causes a system feature

called Language Environment to trigger the debugger when the job runs. When the debugger starts, it

displays in your eclipse workbench. You can then use the debugger in eclipse to control and examine

the application as it runs as a batch job on a z/OS system.

This is the general process you will perform:

Page 7

1) Inthe Debug Tool eclipse perspective:
a. turn on the Debug Tool IP listener
b. determine the IP address of your workstation, and the Debug Tool listener IP port
number
2) In TSO (or other development environment):
a. edit and prepare JCL to run a provided sample application
b. code a special ‘CEEOPTS’ DD in the JCL with a certain “TEST” option. The IP
address and listener port are coded as parameters of the TEST option, so the debugger
knows where to connect.
3) Submit the JCL to run the sample application as a batch job on a z/OS system.
4) When the job runs, Debug Tool is triggered, and appears in the eclipse interface automatically.
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1. First you will start the Debug Tool listener, and determine the IP address of your workstation.

a. Determine if the Debug Perspective is already open. If the ‘Debug’ view is displayed, then the
Debug perspective is already open.

b. Ifitis not already open, open it:
e From the menu near the top of the eclipse workbench, select Window > Open Perspective

> Debug.
c. The Debug perspective is open.
,Q Debug - IBM Problem Determination Tools Studio @M‘
File Edit Navigate Search Project Run Window Help
= N v SIS QU (SR e i SC

Quick Access 12 | (5} File Marager |35 Debug | 2% Phult Analyzer &]APA
(I %5 Debug 22 | HY Y=0 (9= Variables 2 ' ©g Breakpoints &) Modules [&Monitors = B
™

LEB|1% Y

= B8 9% Outline 52 = 8

An outline is not available.

0
o

&l Console 53 k| 2 BE~5~-@ 8
z/0S

e Note: Another way to open the Debug Perspective is to click the ‘Open Perspective’ icon
and then select Debug.

Q z/0S - IBM Problem Determination Tools Studio o |68 P
File Edit Navigate Search Window Help £} Open Perspective LM
LY By viQ iy ol cess : ﬁli&Debug
(@) Data Sets 2 | =R ’t;g::ug = 8
A 2% Fault A r
Qualifier: [ADTU025.ADLAB.J* fﬁi’\’e‘Ma .

d. Note: Debug Tool listens for your job to talk to the Debug Perspective. The Debug Tool listener
must be on.
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a. Ensure that the listener is on (green).
o If the listener icon is red, then click it to turn it green.

%5 Debug 53| - S |® 2~ =0

(9= Variables 2 | ® Breakpoints| 51 Modules| [&F Mon

If the listener icon is red,
click it to turn it green

= Listening

= Not Listening =i

e Ensure that the listener icon is green before continuing.

b. Next, note the Workstation IP address, and the listener port number.

i.  Click the small, black triangle next to the green listener icon.

ii. The port is shown on the line: ‘“Debug UI daemon is listening on port ....".
e Make a note of the port number.

iii. Click Get Workstation IP..

. Debug - IBM Problem Determination Tools Studit

File Edit Navigate Search Project Run Window Help -
. Y - S i QT QI A i e

Quick Access

Get Workstation IP...
| k
iv. Make a note of the IP address. This is your workstation’s network address.

=
C{ Workstation IP @

#s Debug 52 | v ¥ = B | ©=Variables 2 point 1
v © kug Ul daemon is listening o
4. SWp listening on port: 8001
Change Port...

192168113
Workstation IP
19 113 Intel(R) 82579LM Gigabit Network Connection
(98044158 AGN Virtual Network Adapter
7950:2c9€:0:0:0:950:2c%9¢  Microsoft 6tod4 Adapter

@

e Tip: You can copy the Workstation IP address by right-clicking the address, then selecting
Copy.
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2. Next, you will connect to a z/OS host system so you can edit JCL and submit a job.
a. Double-click the icon on the desktop called MOP Brown 3270

B %

Recycle Bin

Adobe
Reader XI

Browser
Choice

AT

P

Google
Chrome

1BM Standard
SoftwareIn

CICS Explorer

IBM Session

Mop Brown|

MERD

g

Manager

jif:h)

3270 k

PD Tools
Studio

b. A 3270 terminal window opens. Log on with the User ID and password you were provided.

Note: the ‘Enter’ key may be mapped to the right Ctrl key on your keyboard.

c. After logging on, from the main menu, select option 2 (edit).

Menu Utilities Compilers Options Status Help
z/0S Primary Option Menu
Option ===> 2_
0 Settings Terminal and user parameters User 1ID SUCI103
1 View Display source data or listings Time. 00:21
2 Edit Create or change source data Terminal. 3278
3 Utilities Perform utility functions Screen. . : 1

d. The Edit Entry Panel is displayed. Next you will edit JCL that has been prepared for you.

Specify file name: your-id. ADLAB.JCL and member name XSAM.
Use the User ID that you were provided as the first qualifier.

HMenu ReflList RefHMode Utilities HWorkstation Help

Edit Entry Panel
Command ===3

ISPF Library:

Name

Yolume Serial .

Other Partitioned, Sequential

or VS5AM Data Set,

Project SUCTio”

Group ADLAB

Tupe JCL

Member XSQH! {Blank or pattern for member selection

or =/05 UNIX file:

list)

{(If not cataloged)

Workstatien File:
File HName

Options
Initial Macro
Proefile MName
Format MName

Mixed Mode

Confirm Cancel/Move/Replace

Fdit on Workstation
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€.

The JCL in your-id. ADLAB.JCL(XSAM) is displayed in the editor.

3. Customize the JCL.
a. Only one change is needed in the JCL: you must update the IP address coded in the TEST option.

Locate the CEEOPTS DD statement.
There is a TEST option just below it. The IP address is coded in the TEST string after the
& (ampersand) and before the % (percent).
In an earlier step, you noted the IP address of your workstation. Replace the IP address in
the TEST option with your IP address.
* For example, if your IP address were 11.22.33.44, then you would code the CEEOPTS
DD and TEST option like this:
//CEEOPTS DD *
TEST (,,,TCPIP&11.22.33.44%8001:)

After updating the JCL with your IP address, you are ready to submit it.

4. Submit the job.
a. Type SUBMIT on the command line, and press Enter.
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File Edit Edit_Settings Menu Utilities Compilers Iest Help

EDIT

00009

0000

00025 TEST(,,,TCPIP&10.111.222.333%8001:)

000027

> LAB.JCL (XSAM) - 01.03 Columns 00001 00072
Command ==%> SUBMIT Scroll ===> PAGE
XK K XK XK XK K K K K K K XK K K K K K XK XK XK X Top OT Data XxXXXXXXXXXXKXKKKKKKKKKKKKKKXKXKXX

000001 //SUCI120D JOB (G8816301), 'ADTOOLS LAB',CLASS=A,MSGCLASS=H,
000002 // REGION=0M,NOTIFY=8&SYSUID

000003 //x

000004 //PRINT1 EXEC PGM=IDCAMS

000005 //SYSPRINT DD SYSOUT=x

000006 //FILE DD DSN=&SYSUID..ADLAB.FILES (CUST2FA) ,DISP=SHR
000007 //SYSIN DD x

000008 PRINT INFILE(FILE) COUNT(1)

000009 //x

000010 //RUNSAM1 EXEC PGM=SAM1, REGION=4M

000011 //xx

OOOO 12 7 7 %% XXX XK XK KK KKK KK KKK KKK KKK K KK KKK K K KK K KK K K K KK K K K KKK KK KK XK KKK KK XK X KK XXX

000013 //xx INSTRUCTIONS: X X
000014 //xx 1. Change the IP address in the CEEOPTS TEST option below xx
000015 //xx to the IP address of your workstation. X X
000016 //xx Important: The syntax must be as shown in the example. X X
000017 //xx "TEST(,,,TCPIP&" is required before the address, * X
000018 //xx and "%8001:)" is required after the address. X X
000019 //xx 2. Submit the job (type SUBMIT on the command line, and X X
000020 //xx press Enter.) X X
000021 //xx X X
000022 //xx Example test option: TEST(,,,TCPIP&10.123.45.67%8001:) * K
000023 X X

//CEEOPTS DD x

KK K K K K K K K K K K XK K K K K XK K K K XK XK XK K K XK XK XK XK XK XK XK XK XK X KK XK K K K K XK K K K XK XK XK K K XK XK XK XK XK XK XK XK XK X

. .ADLAB.LOAD
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5. When the job runs, Debug Tool will automatically attempt to connect to your session.
a. If the PD Tools Studio is not on top, click it’s icon to select it.
b. If you receive this’Confirm Perspectlve Switch” message, click Yes.

S

This kind of launch is configured to open the Debug perspective when it suspends.

(-{ Confirm Perspective Switch - -

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint

management.

Do you want to open this perspective now?

["] Remember my decision

c. The debugger is displayed, and the source of the program is shown.

-
Q Debug - DNETO74.ADLAB.SYSDEBUG(SAM1) - IBM Problem Determination Tools Studio

BSE==)

File Edit Navigate Search Project Run Window Help

i x| e BN Ry RT Py Qi@ il - - -
Quick Access B ‘ (51 File Manager |35 Debug | £ Fault Analyzer @APA
%5 Debug 52 | Y Y= B  ®=Vari. 9 Bre.. 53 |¥¥Regi. & Mod.. EEMon.. = O
4 4 SAMI [Incoming Remote Debug Session] B & o ) ‘ M| & ¥

4 3@ Platform: z0S 390X Connection: demomvs.demopkg.ibn
4 o Thread:1 (Runnable)
= SAM1:01
T I, Y, rnwn:n‘«,; [, Ypp—— CANAY S N

1

= 8 0% Outline 52 = 8

%5 DNET074.ADLAB.SYSDEBUG(SAML) 53
An outline is not available.

» i -
2 * PROGRAM: SAM1
3 2 Sample program for the ENTERPRISE COBOL Compiler
a
-] * AUTHOR : Doug Stout -
< m »
] Console 52 > ‘uug #B-riv=08
Process: 583058416 Program: SAM1

d. If the debugger doesn’t start, then ..
e Verify that the IP address and port are correct.
e Ensure that the syntax of the TEST option is correct, based on the examples.

e. If Debug Tool does not start, please ask for assistance.

6. After you have a Debug Tool session running, you are ready to proceed to the next Lab Exercise
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Lab Exercise 3

Using the Debug Tool graphical user interface

1. Note: Before you do this exercise, you must first start a Debug Tool session by running sample

program SAMI. If you do not already have a debug session started and you are not sure how to start

it, return to the previous exercise, which describes how to start a debug session.

2. Note: Here are some things to remember during this exercise:

a. If your debugging session ends, you can re-submit the job that you ran in the previous exercise to

start a new session.

b. You may notice that the example application will abend at a certain statement. Be aware that this
is built into the example, and is expected. If you reach the abend, you can terminate the debugging
session by clicking the Terminate button (the icon that looks like a red box) in the Tool Bar and

then re-submit the job from the previous exercise.

3. Note: The Debug perspective is composed of several views (windows). You can customize the

perspective by re-arranging the views or adjusting their sizes.

C{ Debug - DNET074.ADLAB.SYSDEBUG(SAM1) - IBM Problem Determination Tools Studio @M‘
File Edit Navigate Search Project Run Window Help
e N> BN BB RT IO QUI®™ i v o=y
Quick Access 12| } {5} File Manager 'EC\ Fault Analyzer E‘]APA
%5 Debug 52 | &Y Y= 8 | ®=Vari. 9 Bre.. 2 if!Regi.. & Mod.. EMon.. = O
4 @ SAMLI [Incoming Remote Debug Session] -~ ) J: 0 2 =

4 2 Platform: z0S390X Connection: demomvs.demopkg.ibn|_
4 ® Thread:1 (Runnable) |

Variable, Breakpoint, Monitor views

Process: 583058416 Program: SAM1

= sam1:01 Debug view
= New cone. COMEOAIELE Nee cnmvee. CAN M 1%
< m » <
%5 DNET074.ADLAB.SYSDEBUG(SAML) 52 = B SE Outline 3 = 0
l---+----1----+----2----+----3----+----4----+----5----+----6----+----7----+----E An outline is not available.
‘ 1 EXEXXEXEEEEEEEEEEEEEE XL LR LR XX EEXE XX XL LR LR XXX XXX E R R R R R R R R R X I
2 * PROGRAM: SAM1
3 . Sample program for the ENTERPRISE COBOL Compiler
5 * AUTHOR : Doug Stout Source view v
< m »
El Console 52 | BB[EE) 2= B-r$~v= B
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a. You will work with several of the views during this exercise. As an introduction, here is a brief

description of the views that are used the most:

i.  The Source view displays and lets you work with the program that is being debugged. The
current statement is highlighted. In the above example it is the blue line.

ii. The Debug view shows the current call chain, from the main program to the current program.

iii. The Monitor view is used to monitor variables. If you add a variable to the monitor view, you
can watch it change as you step through the program.

iv. The Variables view can be used to auto-monitor variables, so that variables referenced by each
statement are displayed automatically as you step through the program.

v. The Breakpoints view displays and lets you work with breakpoints.

vi. The Console view lets you to enter commands to the Debug Tool engine. If you are familiar
with the Debug Tool 3270 terminal interface, many of the same commands can be entered
here.

4. A view can be maximized. For example, maximize the source view:
a. Double-click the tab of the source view.

LI L14) F 4
%5 DMETO74.ADLAR.SYSDEBUG(SAML) &2 = 0O o=
B---+----1----4 R e B B et T e L R An
» 1 R R EEE R R R R REERR R
2 ROGRAM: SAML M
3 * Sample program for the ENTERPRISE COBOL Compiler
4
5 * AUTHOR : Doug 5Stout -
1| i 3

b. The source view is maximized to the full eclipse workbench window.
c. Double-click the tab of the source view again.

8 T
€3 Debug - DNET074.ADLAB.SYSDEBUG(SAML) - IBM Problem Determination Tools Studio [E=E )
File Edit Navigate Search Project Run Window Help
. GiIN| BN B R RT SO QR I® A I v -S|
Quick Access .| B | (5 FileManager (%5 Debug | 2% Fault Analyzer o] APA
= | 3 DNET074.ADLAB.SYSDEBUG(SAML) 52 = e
%5 R T R R R R T S - I — 1 o=
1 -
: 2 SAML %
g 3 Sample program for the ENTERPRISE COBOL Compiler e
=) 4 5
. 5 * AUTHOR : Doug Stout -
A 6 g IBM PD TOOLS &
E 7
8 READS A SEQUENTIAL FILE AND WRITES A REPORT
0 9 * PROCESSING IS CONTROLLED BY A TRANSACTION FILE &
10 . o=
11 * THIS EXAMPLE APPLICATION IS A TEACHING AID. INTENDED USES ARE:
12 *  FOR DEBUG TOOL WORKSHOP:
13 . - DETERMINE WHY MAX VALUE IS INCORRECT IN THE REPORT
14 g - INTERCEPT THE S@C7 ABEND THAT CAN OCCUR IN PROGRAM SAM2
15
16 S IN SOME CASES
17
18
19
20
21 * Transaction file record descriptions:
22 - ] b | 1 Y 2 3 3 - - 5 5 6 6
23 e sSse o ilEs S ass o s i o s dWhesiSas H0i i o0 0 s Fas w050 Y
Browse Insert 1
\ J
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d. Itisreturned to its previous size. Most views can be maximized. It can sometimes be helpful to
maximize a view to provide more room to work with its contents.

5. Notice that the tool bar near the top has several action buttons.

a. You can hover over a button to determine what it does.

e Hold your cursor, WITHOUT clicking, over the Step Into button (one of the yellow arrow
icons).

e Notice that a pop-up description is displayed, in this case: ‘Step Into (F5)’. The (F5)
indicates that pressing the F5 key will perform the same action as clicking the button. Use
this hover feature when you are looking for a button.

File Edit MNavigate Search Project Run Window Help
- R SN B A R [ R L ) g

@

6. You can step through statements in a program one at a time.

- [’_"_ﬁ .;J'-'v : . AP -

a. Click the Step Into button.

File Edit Mavigate Search Project Run Window Help
e e e O O I e S Ry P

k;:‘-kcce:s f I ! [&l File |

b. Notice that the highlighted line in the source window moved.
e Note: ‘Step Into’ is the button typically used to step through a program.
c. Press the FS key.
e Notice that F5 is the same as “Step Into’. You can use which ever you prefer, either the
button or the key.

d. Continue to step through the program until reaching statement 252. (It is OK if you step a few
statements beyond).

%5 DNETO74.ADLAB.SYSDEBUG(SAMI) 2 = O
- e L T T ety R S
251 ACCEPT CURRENT-DATE FROM DATE. -
» 252 ACCEPT CURRENT-TIME FROM TIME.
253 DISPLAY "SAM1 STARTED DATE = " CURRENT-MONTH '/'
254 CURRENT-DAY '/" CURRENT-YEAR " (mm/dd/yy)".
255 DISPLAY * TIME = " CURRENT-HOUR ':' -
< 1 — | r

7. You can search for text in the source window.
Right-click anywhere in the Source view, then select Find Text.

3‘@ DMETO74.ADLAB . SYSDEBUGISAMLY 52 = 0 Ei
e e R T T T S B - ety SRS - A
251 ACCEPT CURRENT-DATE FROM DATE.
» 252 ACCEPT CURRENT-TIME FROM TIME. Find Text...
253 SPLAY 'SAML STARTED DATE = ' CU Find Next
254 CURRENT-DAY '/' CURRENT-YE Find Functi A Etr P
255 IsPLAY TIME = ' CU ind Functi ntry Point...
4 e Add Breakpoint
Add Watch Breakpoint...
El Console 2 Jump To Lecation
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a. In the Find Text panel type CURRENT-MINUTE in the Search string field, then click OK.
r{l Find Text ﬁ‘

Search string:
CURRENT-MINUTE| v

("] Case sensitive

@ [ OK [ Cancel }

b. The program is positioned to the next occurrence of CURRENT-MINUTE with the text

highlighted.
%5 DMETO74.ADLAB.SYSDEBUG(SAMI) 53 = 8

e B e S T - - B e
253 DISPLAY "SAM1 STARTED DATE = ' CURRENT-MONTH '/° A
254 CURRENT-DAY '/’ CURRENT-YEAR ' (mm/dd/yy)'.
255 DISPLAY ° TIME = ' CURRENT-HOUR ":
256 ":" CURRENT-SECOND. 1
257 m
258 PERFORM 98@-0PEN-TRAN-AND-RPT-FILES.
259 PERFORM 88@-INIT-REPORT . E

< | T 3

c. Tip: Pressing Ctrl-F will also open the Find Text dialog.

8. You can easily set a breakpoint at a statement and run the program until it reaches the breakpoint.

a. Set a breakpoint on line 258:
¢ Double-click in the blank area to the left of statement 258.

ﬁ-DNETU?4.ADLAB.SYSDEEUG(SAMI] &3 = 3
R e e B T S T L - R

253 DISPLAY 'SAM1 STARTED DATE = ' CURRENT-MONTH '/ e
254 CURRENT-DAY '/' CURRENT-YEAR ' (mm/dd/yy)'.
255 DISPLAY ° TIME = ' CURRENT-HOUR ":'
256 | CURRENT-MINUTE ":' CURRENT-SECOND.
257 |
258 PERFORM 0@@-OPEN-TRAN-AND-RPT-FILES.

k 259 PERFORM 8@@-INIT-REPORT .
268 -

b. A breakpoint icon is displayed.

256 I CURRENT-MINUTE ':' CURRENT-SECOND.

f 257 (4
2 258 PERFORM 98@-0PEN-TRAN-AND-RPT-FILES.
N 259 PERFORM 8@@-INIT-REPORT .

c. Click the RESUME button (green triangle) in the Tool Bar.
File Edit Mavigate Search Project Run Window Help

™ l:g"‘&||]ﬁil B By s I Be Qe

Ouick Access A w2 e
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d. The program ran, continuing from where it already was, until it reached statement 258. Because of
the breakpoint, execution is paused at 258. Statement 258 has not yet executed.

:ﬁf&-DNETU?4.ADLAE.SYSDEEUG(SAMI] P = O
T e R S B - S ey S T B

255 DISPLAY TIME = ' CURRENT-HOUR ':° =
2568 CURRENT-MINUTE ':" CURRENT-SECOND.
257

w| 258 PERFORM 98@-OPEN-TRAN-AND-RPT-FILES.
259 PERFORM 8@@-INIT-REPORT .
268 il

e Tip: If you prefer, you can use the F8 key instead of the Resume button (but don’t do it
right now).

e Note: ‘Resume’ runs the program, continuing from its current location. The program will
continue to run until it encounters a Breakpoint, encounters a condition (such as an abend),
or completes.

e. The breakpoint can be removed:
e Double-click the breakpoint icon on statement 258.

3‘9‘5DNETU?4.ADLAB.SYSDEBUG(SAMI] &8 = O
- Lo T T B R Iy ST R B

255 DISPLAY ' TIME = ' CURRENT-HOUR ':' -
256 CURRENT-MINUTE ':' CURRENT-SECOND.
257

%] 258 PERFORM 9@@-0PEN-TRAN-AND-RPT-FILES.
259 PERFORM 3@@-INIT-REPORT .
268 1

e Notice that the breakpoint is removed.

9. In the previous steps, you set a breakpoint and then ran the program until it reached it. However, there
is another way to run to a particular statement and you do not even have to set a breakpoint first: the
‘Run To Location” function.

a. Scroll the Source until line 310 is displayed.
b. Click on line 310 to select it.
c. Right-click line 310, then select Run To Location.

%5 DNETO74.ADLAR. SYSDEBUG(SAML) 32 = 8
e e B e S T T - - R - S s e : SR
388 IF WS-CUST-FILE-EOF .
309 IF CUST-RECORD-TYP Al s
3le ADD +1 TO NUu‘-'I—CU Find Mext Chrl+ K
311 " SUBROUTINE S5AM2 . . .
312 CALL 'SAMZ' USIN Find Function or Entry Point... Ctrl+F12
i e o CUSTOMER G Breakpoint
Add Watch Breakpoint...
& Console 32 Jump Te Location Ctrl+5Shift+] E
Process: 583058416 Program: SAM1 Run To Location Ctrl+5Shift+L
Meonitor Expressiok
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d.

The program ran, continuing from where it was, until it reached statement 310. Execution is
paused at 310. Statement 310 has not yet executed.
e Note: ‘Run To Location’ runs the program, continuing from its current location. The
program will continue to run until it reaches the Run-To statement, or encounters a
Breakpoint, or encounters a condition (such as an abend), or completes.

10. You can also work with breakpoints from the breakpoints view.

a.

b.

d.

Page 18

Note: You can use the breakpoints view to display, create, modify and remove breakpoints.
Breakpoints can also be temporarily enabled and disabled.

Double-click next to line 310 to set a breakpoint there.

ﬁ DMETO74. ADLAB.SYSDEBUG(SAML) i3 = O

- L B B T B Tt - e -
387 PERFORM 73@-READ-CUSTOMER-FILE, -
@8 IF W5-CUST-FILE-EOF MOT = "Y'
Jea IF CUST-RECORD-TYPE = 'C'

I 318 ADD +1 TO NUM-CUSTOMER-RECS |_|
311 SUBROUTINE SAM2 WILL COLLECT CUSTOMER STATISTICS i
312 CALL "SAM2' USING CUST-REC, i

Click the tab of the Breakpoints view .

r ™
£ Debug - DNETO74.ADLAB.SYSDEBUG(SAM1) - IBM Problem Determination Tools Studio eS|
File Edit Navigate Search Project Run Window Help
rJv ‘u"&l =3 ‘l'\ﬁ Efi)".:{}- = .U(:; :f;va%vté ;;;'v: - v -C:nv vl ~
Quick Access . [ | [5L File Manager (35 Debug ) £ Fault Analyzer ] APA
%5 Debug 52 | DY Y= 0O ©g Breakpgjnts 52 ! 1 1 = A

4§ SAMI [Incoming Remote Debug Session]

REPRAN || BESG ¥
4 2 Platform: 205 390X Connection: demon V]2 Statement [D .ADLAB.SYSDEBUG(SAM1):310]
4 P Thread:1 (Runnable)
= SAM1:01
pi Process: 583058416 Program: SAM1
< m ) No details to display for the current selection.

%5 DNET074.ADLAB.SYSDEBUG(SAMI) 53 = 8 | Zzouline 2 = B

e e L S e - it SRy EETEETREY: R
307 PERFORM 73@-READ-CUSTOMER-FILE. -
3e8 IF NS-CUST-FILE-EbF NOT = 'Y’
3e9 IF CUST-RECORD-TYPE = 'C"
» 310 ADD +1 TO NUM-CUSTOMER-RECS

211 * CIRDNIITTNE CAMY WT FOLLECT CIISTAMED CSTATTETTIC

An outline is not available.

Notice that it displays a list of breakpoints.

9= Variables | ©g Breakpoints 52 | 1} Registers &) Modules [ Monitors = 0

RR@FAw | 4h|BES ~
2 Statement [DNETO74.ADLAB.SYSDEBUG(SAMI):310]

Mo details to display for the current selection.
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11. Breakpoints can also be created in the Breakpoint view.
Right-click in the Breakpoints view, then select Add Breakpoint > Statement.

a.

()= Variables  ®g Breakpoints 5% M Registers &) Modules [EZ Monitors = O
REFLEN| I BES
2 Statement [DMETO74.ADLAB.SYSDEBUG(SAM1):310]
~#  Goto File
NS dWils 1o Add Breakpoint 4 Address...
Edit Breakpoint... Entry...
Enable Statermnent...
4| [ Disable Load...
L Watch...
STOMER-FILE. 3 Remove
NOT = Y"1 Remove Al Stop When Date Fields are Acces
N emove op When Date Fields are ficces
Select All Ctrl+ 4 Stop At All Function Entries
= T Chel s E ||

In the ‘Add a St

atement Breakpoint® dialog, type 309 in the Statement field, then click Finish.

["] Defer breakpoint until executable is loaded
Load Module/DLL/Executable
SAM1
Object/Program/CSECT
SAM1
Source(optional):
DNET047.ADLAB.SYSDEBUG(SAM1)

Statement:

( 309 j
el (optional):

£ Add a Statement Breakpoint LL
Required information ’
Q)
Sets a breakpoint to stop execution at a specific source line (& Y

@

Net> | [ Finish *{ Cancel

12. Notice that a breakpoint was added at statement 309.

Page 19
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13. You can also remove a breakpoint from the Breakpoints view.
a. Right-click the breakpoint for line 310, then select Remove.

09= Varia... 9 Break.. 2 i Regist.. &) Modul.. [&Monit.. = O

XA | D BES
[V] » Statement [DNET047.ADLAB.SYSDEBUG(SAM1):309]

"/‘ﬁ Statement [DNET047 . ADLAP-CMENCDLICLCARAINI10)
] s GotoFile

Add Breakpoint »
Edit Breakpoint...

No details to display forthe current <

= B Enable
i e et et S Disable

¥ Remove
%% Remove k
Select All Ctrl+A

ATISTICS =] Copy Ctrl+C

b. Notice that the breakpoint is removed.

e Tip: You can also select and then click the ‘Remove breakpoint’ icon in the Breakpoint
view tool bar to remove a breakpoint.

14. Note: there are many ways to display and work with variables in the debugger. In the next steps, you
will become familiar with the hover feature, the Variables view and the Monitors views.
15. The hover feature provides an easy way to display the value of a variable.

a. Scroll the source window (if necessary) to display line 310. Notice that statement 310 references
the NUM-CUSTOMER-RECS variable.

b. Hold your cursor, WITHOUT clicking, over the NUM-CUSTOMER-RECS variable on line 310.
Notice that the value of the variable is displayed in a pop-up window.

:t&-DNETU?4.ADLAB.SYSDEBUG(SAMIJ s = O EE
e S B B o S S - e Ty SRR : B
387 PERFORM 73@-READ-CUSTOMER-FILE. o A
388 IF WS-CUST-FILE-EOF NOT = 'Y’
2 389 IF CUST-RECORD-TYPE = 'C'
» 318 ADD +1 TO NUM-CUSTOMER-RECS 3
311 * SUBROUTINE
312 CALL "SAM MNUM-CUSTOMER-RECS = +000000000

El Console 3
Process: 583058416 Program: SAML

Browse Insert 309:27

e Tip: hovering in the Source window is a quick and easy way to display variable values.
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16. The Variables view provides additional ways to display variable values.
a. Click the tab of the Variables view to display it (in case it is not already on top).

FryQ Qi@ 5~ v XSS v

Quick Access 55| & 2/0S (35 Debug
8 )= Vari X9 = 8
« 8@~
12 Name Value
@ CUST-RECORD-TYPE '€

b. Note: the variables view can be used to automatically monitor the values of referenced variables as
you step through a program.
c. Turn on the Automonitor filters:
¢ Right-click any variable in the Variables view, then select Filter Locals.
e Notice that there are selections for ‘Automonitor Current’ and Automonitor Previous’. If
either of them is not selected with a check mark, click it to select it.

9= Variables 33 ©g Breakpoints 4! Registers & Modules [EF Monitors ="im
R =N
Mame Value
® YUM-(remosien nrer Errrrry
| Monitor Local Variable
| Change Index Range...
+B86008060 Manitor Memory L4 =
i Change representation 3 ¥
P Select All Ctri+A = B 5= Outline 53 = O
23e-——y-—--a| i Copy Vanables CaleC § g -
L}U;'IB'@-EEAD:EEE Find.., Ctrl+F = An outline is not available.
UST-FILE-EOP @  change Value..
JST-RECORD-Ty| & —'ogsv¥aue . |

L e i -
Y 4L TO NuM-C b 0 Al

IROUTTNE SaM2|. Filter Locals {
L "saM2' USING CUST—HEE, k | v 1 Automeniter Current
ToTmn e | 2 Automonitor Previous
’ k.OEOL File Section
= 3 COBOL Working-Storage Section

5 COBOL Linkage Section

11 6 COBOL Local-Storage Section

!
e Ifnecessary, repeat until ‘Automonitor Current and ‘ Automonitor Previous’ are both
selected.
0 Al
v 1 Automonitor Current

v 2 Automonitor Previous
3 COBOL File Section
4 COBOL Working-5Storage Section
5 COBOL Linkage Section
6 COBOL Local-5torage Section

Page 21 IBM Debug Tool for z/OS lab exercises



Click the Step Into button.
File Edit MNavigate Window Help

™ S (T D&$|f<§-:'i€‘

e Notice the current statement in the source window. The variables referenced by the current
statement are automatically displayed in the Variables view.

Search Project Run
f\; - i} - i’%ﬁ -

| 5L Filel

[

o

Access e

Click the Step Into button several times again.
e Another statement is reached. Notice that variables referenced by the new current
statement are displayed automatically in the Variables view.
The *Automonitor Current’ filter displays variables for the current statement.
e The Automonitor Previous’ filter displays variables for the previously displayed statement,
so that you can automatically see changes made to variables as you step.

Tip: You can display an item in the Variables view in hexadecimal display by right-clicking it,
then selecting Change representation > Hexadecimal.

17. Notice that as you stepped, the application stepped into a subprogram called SAM2.

a.

b.

Continue to step (using the Step Into button, or the F5 key) until the application returns back to the
calling program SAMI1.

Note: It will take approximately 20 or 30 steps until it reaches the GOBACK statement on line 82
and returns.

18. The Monitors view provides the ability to add variables permanently to the display. Different from
the Variables view, an item added to the Monitors view remains visible until it is removed.

a.
b.
c.

Page 22

Ensure that you have stepped back to program SAMI.
Scroll the source window until line 315 is displayed.

On line 315, double-click the variable CUST-NAME to select it, then right-click it, then select
Monitor Expression.

%5 DNETO74.ADLAB.SYSDEBUG(SAML) 32 =
-—--+-—--1-—--+-—--2-——-+-——-3-——-+-——-ﬂ-——-+-——-5-——-+--—-E----+----?----+----8----4
314 MOVWE CUST-ID TO RPT-CUST-ID -
315 MOVE AME] TO RPT-1IST-NAME
316 MOVE CU 1 Find Text... Ctrl+F
317 MOVE CU 1 . .
318 MOVE cuaT BRI Find Mext Ctrl+K
319 WRITE REPORT; Find Functicn or Entry Point... Ctrl+F12
328 ADD +1 TO MUK
321 END-IF Add Breakpeint
322 IF CUST-RECORD .
. SUBROUTINE A Add Watch Breakpoint...
324 CALL 'sAaM3" 1 - .
B SR Jump To Location Ctrl+Shift+] -
Run To Location Ctrl+Shift+L
&l Console 52 Manitor Expression [E
Process: 583058416 Program: SAML Manitar Memory ’
Edit Source Lookup...
Browse
. Change Text File... =
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d. Click the tab of the Monitors view.
e. Notice that CUST-NAME is added to the Monitors view and its current value is displayed.

19. You can change the value of a variable.
a. Double-click the area containing the data.

(4= Variables. ®g Breakp.. il Registers % Modules | EZ Monitors 22 | & O
& % zl.:i|_'_‘q_:__|lil._'l

® CUST-NAME:'L}rnn,AmIda :

4 ¥

b. Overtype the data. Make up a name and enter it into the CUST-NAME variable, then press Enter.
e Hint: since it is a character field, the single quotation marks are required.

0= Variables ©g Breakp... M} Registers &) Modules [EF Monitors 32 & B
+ X KRG EE B IS

[® CUST-MAME= | Elvis Bowie]

c. The value of the variable is changed.
20. You may prefer to have both the Monitors view and Variables view visible at the same time. This is
possible because the locations and sizes of views can be rearranged.

a. Click and hold the tab of the Monitors view. Drag it to one side or the other until a green outline
of the view appears where you want it. Release the view at a desired location.

{1 Debug - DNETO47ADLABS
File Edit Navigate

e N

BH B0 Q-iI®P i Oy |

[ ebug = & v © = O || ®=Variables 9 Breakpoints Hiif Registers &) Modules [ Monitors 53
4 ) SAMI [Incoming Remote Debug Session] ®, CUST-NAME = X'C505879380878840C89699954040404040
4 i Platform: 205 390X Connection: demomvs.demopkg.ibm.com:6439
4 o Thread:1 (Runnable)
= SAML:01
o Process: 583058416 Program: SAML

b. The Monitor V1ew was moved and the Variables view and Monitors view can both be displayed:
Debug - DNET047.ADLAB.SYS
%e bsai Navigate s=m Project Run Window Help

W Soinis el RS-0 i® P Gy |
35 Debug 52 &~ Y= 8 B Monitors P R%%B1LE| 4| BE = 8  ®=Varbles 53 |9 Breakpoints ¥if Registers & Modules
4 ) SAMI [Incoming Remote Debug Session] €, CUST-NAME = X'C59: 896999 Name Value
4§ Platform: z0S 390X Connection: demomvs.demopkg.ibm.com:6439 ® CUST-REC
4 P Thread:1 (Runnable) ®, CUST-RECORD-TYPE X7
= sAM1:01

@ PRODUCT-STATS
34 Process: 583058416 Program: SAML
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c. Hint: If the views accidentally get rearranged in an undesirable way, remember that selecting
Window > Reset perspective will return all views to their default locations.

21. You can make breakpoints conditional.

a. Remove all existing breakpoints:
¢ In the Breakpoints view Click the Remove all Breakpoints icon.

(9= Variables | ®g Breakp.. 2% il Registers o) Modules [EF Monitors = O

e A confirmation dialogue is displayed.
= Click YES .
e Notice that all breakpoints are removed.
b. Add variable CUST-ID to the Monitor view:
e Scroll to line 314.
e Double-click variable CUST-ID to highlight it, then right-click it, then select Monitor
Expression.
c. Next, add a conditional breakpoint:
¢ Right-click in the Breakpoints view, then select Add Breakpoint > Statement.
d. In the “Add a Statement Breakpoint” dialog, type 404 in the statement field, then click Next.

(o~
€2 Add a Statement Breakpoint &
Required information 5
Sets a breakpoint to stop execution at a specific source line

Defer breakpoint until executable is loaded
Load Module/DLL/Executable
SAM1 v
Object/Program/CSECT
SAM1 -
Source(optional):
DNETO047.ADLAB.SYSDEBUG(SAM1) -

('): < Back Next >*[ Finish J [ Cancel
A
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e. Inthe Expression field area type CUST-ID="11004’, then click Finish.
,‘fl Add a Statement Breakpoint L@Jé‘

Optional parameters ;
Make the breakpoint conditional upon the following parameters

Frequency

From: 1
To: Infinity
Every: 1

Expressi@n: CUST-ID = 11004/|

Action:

‘C?) Next > Finish Cancel
J

e Note: This breakpoint will check the condition each time the program reaches statement
404. If the condition is true, then the program will be paused at 404.

. The new breakpoint appears in the Breakpoints view.
g. Click the RESUME button in the tool bar.
File Edit MNavigate Search Project Run Window Help

s St CREH I S - Qv
Ouick Access W F | = Filel

h. The program is paused at statement 404. Notice in the Monitors view that the value of CUST-ID is
‘11004°. The breakpoint triggered only when 404 was reached and the condition was true.

22. Note: So far in the exercise, you have only used statement breakpoints. Next, you will add a watch
breakpoint. A watch breakpoint pauses the program when a named variable changes, instead of at a
specific statement.

a. In the Breakpoints view, remove all breakpoints:
e C(Click the Remove all Breakpoints icon.
(9= Variables | ®g Breakp.. 2% il Registers o) Modules [EF Monitors = O

XR#ce| IDhEER 7
[V] 2 Statement [DNET074.ADLAE. SEEBEBUG(SAM1}:309] i)

[7] 2 Statement [DNETO74.ADLAB.SYSBEBUG(SAML):310]

e A confirmation dialogue is displayed.
= Click YES.
e Notice that all breakpoints are removed.
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b. Add variable NUM-CUSTFILE-RECS to the Monitor view:

e Right-click in the Monitors view, then select Monitor Expression.
E‘ Monitors LA & laz _| Z I :"‘5 & = g

Change Value...

57 Monitor Expression... Ctrl+Shift+M
Remove Monitored Exp n

% Remove All

o Type NUM-CUSTFILE-RECS then click OK.
rQ Monitor Expression ﬂw

NUM-CUSTFILE-RECS| v

Evaluation Context

File: DNET047.ADLAB.SYSDEBUG(SAM1)
Line: 394

View: Source

Thread: 1

@ == *{ o) |

e NUM-CUSTFILE-RECS appears in the Monitor view. Notice its current value.
[&3: Monitors 52 g 5& 13 ;.‘_| X | B = 8
|, CUST-ID = '11004' |
® NUM-CUSTFILE-RECS = +000000041

c. In the Breakpoints view, right-click then select Add Breakpoint > Watch.

(9= Variables | ©g Breakpoints £2 if Registers 5] Modules

Go to File l
Add Breakpoint > Address...
Edit Breakpoint... k Entry...
k Enable Statement...
Disable —
Watch...
Remove
Remove All Stop Whe e Fields are Accessed
Cloaan e A Cam Ar ANPE. Al _ _Foa_=._
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d. Inthe ‘Add a Watch Breakpoint’ dialog, type NUM-CUSTFILE-RECS in the Address or
expression field, then click Finish.

G 5 A
€ Add a Watch Breakpoint [E=EER™
Required information
Sets a breakpoint to stop execution when data changes at a specific address
Address or expression: NUM-CUSTFILE-RECS
Number of bytes to watch:
Auto v

User label (optional):

(: < Back [ Next > ] [ Finish *[ Cancel

e. The breakpoint was added.
f. Click the RESUME button in the Tool Bar.
File Edit MNavigate Search Project Run  Window Help
i f;,;."@\|llbkl§|&“—?|-=?<-:"i%-_-"‘.'%'»-nﬁ.'- T QG

Ouick Access ol IR Flel

g. The watch breakpoint paused the program affer the statement that caused it to change executed.
Notice in the Monitors view that the value of NUM-CUSTFILE-RECS has changed.

h. Tip: You can make a watch breakpoint conditional if you only want the program to stop when the
variable is changed to a certain value.

23. Note: You can use the debugger to easily follow program logic into and out of subprograms. One
simple method is to simply step into a called program.
a. Run to statement 312:
e Click statement 312 in the source view to select it.
e Then right-click statement 312 in the source view, then select Run To Location.
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b. Notice that line 312 is a CALL statement that will execute a subprogram named SAM?2.

%5 DNETO74.ADLAB.SYSDEBUG(SANIL) 53 = g
- e S e e S - e L -

318 ADD +1 TO NUM-CUSTOMER-RECS -
311 = SUBROUTINE SAM2 WILL COLLECT CUSTOMER STATISTICS

» 312 CALL 'SAM2' USING CUST-REC,
313 CUSTOMER-BALANCE-5TATS
314 MOVE CUST-ID TO RPT-CUST-ID
315 MOVE CUST-NAME TO RPT-CUST-NAME
316 MOVE CUST-OCCUPATION — TO RPT-CUST-OCCUPATION i

c. Click the Step Into button.

File Edit Mavigate Search Project Run Window Help
e e e O O I e S Ry P

k;:‘-kcce:s f I ! [&l File |

d. Notice that the debugger stepped into the subprogram, SAM?2. Using ‘Step into’ at a CALL
statement is one method you can use to follow program logic into a subprogram.

e. Click Step Into a few more times to get a few lines deeper into SAM2.
Note: An easy way to run to the completion of the subprogram is ‘Step Return’.
g. Click the Step Return button in the tool bar.

File Edit Mavigate Search Project Run Window Help
s SRR T R RS Q-

Quick-"—kc* | m | ELFilel

h. Notice that the application ran until it returned to the calling program. The source window is
positioned back in the main program, on the statement after the CALL to SAM?2.
e Note: ‘Step Return’ runs the current subprogram to completion, and pauses the debugger
after control has been returned to the calling program.

f_vﬁ DMETO74. ADLAB.SYSDEBUGISAML) &3 = O
- e R s S S I Ty L - A

311 * SUBROUTINE SAM2 WILL COLLECT CUSTOMER STATISTICS .
312 CALL 'SAM2' USING CUST-REC,
313 CUSTOMER-BALANCE-STATS

» 314 MOVE CUST-TID TO RPT-CUST-ID
315 MOVE CUST-NAME TG RPT-CUST-NAME
316 MOVE CUST-OCCUPATION  TO RPT-CUST-OCCUPATION
317 MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE 15

24. Instead of stepping into subprograms, a quicker way to run until reaching a specific subprogram is to
use an ‘entry’ breakpoint.

a. Note: The SAM1 application calls SAM2 several times. Next, you will create an Entry breakpoint
that will pause the next time program SAM?2 is entered.

b. First, remove all existing breakpoints:
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e Click the Remove All Breakpoints button in the breakpoints view, then click Yes at the

prompt.
c. In the Breakpoints view, right-click and then select Add Breakpoint > Entry.
09= Variables | © Breakpoints 52 |}l Registers &) Modules |

. Go to File I
Add Breakpoint 4 Address...

Edit Breakpoint... k Entry... l |

Enable e

d. Inthe ‘Add an Entry Breakpoint’ dialog:
e Click to select the option: Defer breakpoint until executable is loaded.

o Type SAM2 into each of the three fields (Load Module/DLL/Executable,
Object/Program/CSECT, and Function/Entry Point). These will fully qualify the Entry

breakpoint.
e Click Finish.
r 3 A
£ Add an Entry Breakpoint L]_@_lé
Required information
Sets a breakpoint to stop execution at a specific function or entry point

efer breakpoint until executable is loaded

ow items with debug info only

dule/DLL/Executable
( sam2 -
Object/Program/CSECT
i sam2 v

Function or Entry point
( sam2 v

[ Case sensitive

User label (optional):

| <Bock|[iet> ]\_ﬁsh ) [_Cancel ],

e. The Entry Breakpoint was added, and appears in the Breakpoints view.
f. Click the Resume button in the tool bar.

File Edit Mavigate Search Project Run Window Help
= e e R By R RS Qv

k Quick Access | | LEL Filel
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g.

The application is paused at the beginning of SAM2. An Entry breakpoint provides an easy way to
run the application until it reaches a specific program of interest.

%5 DNETO74.ADLAB SYSDEBUG(SAM2) 53

27 IDENTIFICATION DIVISION.

» 28 PROGRAM-ID. SAM2. B
29 ENVIROMMENT DIVISION. o
30 INPUT-OUTPUT SECTT
32 DATA DIVISION. i

25. The Debug view can be used to display the source for different programs in the call chain (thread).

a.

b.

Page 30

Note: The application is currently running in the SAM2 program, and the source for SAM?2 is
displayed in the source window.

Notice that the Debug view shows the current call chain. SAM1 is the main program, and SAM?2
is a subprogram.

Click SAM1 in the Debug view.

%5 Debug 2 :",,=:=>| & ¥ =0 ®g Brea.. &3 i Reg
4 " SAM1 [Incoming Remote Debug Session] Y
4 2 Platforrm: 05 390X Connection: demomvs.demopkg.ibrr
a f# Thread:1 (Runnable)
= SAMZ:02
= SAML: 01
p| Process: 583 6 Program: SAML
4 | 1 k 1
%5 DNET074.ADLAB.SYSDEBUG(SAMZ) 52 = 8
- L - S S e Sy (SRR SR B
27 IDENTIFICATION DIVISION. |
» | 28 PROGRAM-ID. SAM2. [
29 ENVIRONMENT DIWISION.
38 INPUT-OUTPUT SECTION.
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d. The source view displays SAM1, even though SAM?2 is still the active program.

F5 Debug 32 |- ¥ =0 1=V ®g Brea.. I3 i
4 &' SAMI [Inceming Remote Debug Session] L) N
4 12 Platform: z0S 390X Connection: demormvs.demopkg.ibrr
4 §# Thread:l (Runnable )
= SAMZ:02
|= sami:01
»al Process: 583058416 Prograrm: SAML

4 m F

:t?\ DMETOT4. ADLAB.SYSDEBUG(SAML) 22 =R
- e S L e T S A St AR
3089 IF CUST-RECORD-TYPE = 'C’ -
3le ADD +1 TO NUM-CUSTOMER-RECS
311 SUBROUTINE SAM2 WILL COLLECT CUSTOMER STATISTICS
=2 312 CALL ‘saM2' USING CUST-REC, T
313 CUSTOMER-BALANCE-STATS :

314 MOVE CUST-ID TO RPT-CUST-ID

e. Click SAM2 in the Debug view again to re-display SAM2 in the source view.
e Note: The source view will re-display the active program automatically if you perform an
action such as Step or Resume.

26. To prevent stopping again the next time SAM2 is called, remove the Entry breakpoint for program
SAM2:

a. In the breakpoints view, click (to select) the Entry breakpoint for SAM?2.
b. Then click the Remove Selected Breakpoints button.
c. Notice that the entry breakpoint for SAM?2 is deleted.

27. For the next step, SAM1 needs to be the active program.
a. Click the Step Into button.

b. If SAM2 is the active program (displayed in the Source window after a step), then click the Step
return button now so the application will run until it returns to SAM1.

28. You can use ‘Jump To Location’ to alter program flow.

a. Note: ‘Jump To Location’ allows you to reposition the execution pointer (the blue line) to another
statement in the program logic. You can do this if you want to skip over certain statements, or if
you want to go back and re-execute a section of logic. Use this feature carefully — if you jump to a
location that is not logical for your program, your program may attempt to do illogical things!

b. First, run to statement 318:

e C(lick statement 318 in the source view to select it.
e Then right-click statement 318 in the source view, then select Run To Location.

c. The program is paused at statement 318.

d. Next, jump backward in the program to statement 314:
e Click statement 314 in the source view to select it.
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e Then right-click statement 314 in the source view, then select Jump To Location.

%5 DMNETO74.ADLAB.SYSDEBUG(SAML) 52 = 0O o= Outlir
e e B R s e B B s Sl R
312 CALL 'SAM2" USING CUST-REC, - An outlir
313 CUSTOMER-BALANCE-STATS
314 MOVE CUST-ID To RhT cusT o
315 MOVE CUST-NENE TO R Find Text... Ctrl+F
3le MOVE CUST-0f TION TO R Eind Mext Ctrl+K
317 MOVE CUST-Al BALANCE TO R|
» 318 MOVE CUST-ORDERS-YTD TO R Find Function or Entry Point... Ctrl+F12
319 WRITE REPORT-RECORD FROM RP )
328 ADD +1 TO NUM-DETAIL-LINES Add Breakpoint
1 FHn-TE Add Watch Breakpoint...
Jump Te Location Ctrl+5Shift+)
& Console &3 . .
Run To Location Ctrl+Shift+L
Process: 583058416 Program: SAML
Monitor Expression

e. Notice that the execution pointer (the long blue line) is repositioned to line 314.
f.  The next Step or Resume will continue execution from line 314.

29. Ending the debug session.

a. Note: There are four ways to terminate a debugging session (don’t do any of these yet):
i. If the application runs to its normal completion, the debugger ends automatically when the
application terminates itself.
ii. The ‘Terminate’ button tells Debug Tool to immediately terminate the application with a zero
return code, and also ends the current debugging session.
e The Terminate button:
File Edit Mavigate Search Prp} Run Window Help

W = lw | E B TP v

|='.i|F=||-| 1

iii. The ‘Disconnect’ button tells Debug Tool to end-the debugging session, but allows the
application to continue running on its own.
e The Disconnect button:

File Edit MNavigate Search Proje Run Window Help
Tl SRR A %':a-.--:a-,_.ﬁ.-- PO

Quick Access o B ! L& File |

iv. The ‘Terminate and Abend’ action (available from the Debug view context menu > Options)
tells Debug Tool to abend the application, and also ends the current debugging session. This
can be a good option if you want to collect a dump or produce a report from Fault Analyzer, or
if you want to initiate a rollback of updates to DB2 or IMS databases.
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(.4 Debug - DNET047.ADLAB.SYSDEB
File Edit Navigate Search Project Run Window Help

b. To terminate the debugging session and the application, click the Terminate button now:

JG(SAM1) - IBM em Detern

2 Bviwim | g2 w MNigs~ Q-
%5 Debug 32 %| &1

4 ) SAMI [Incoming Remote Debug Session]
4 1 Platform: zOS 390X Connection: demomvs.demopkg.ibm.com:9411
4 Thread:1 (Runnable)
= SAM1:01
p.| Process: 583058416 Program: SAM1

c. The application was terminated immediately, without running any more statements, with a zero
return code.

d. The Debug Tool session ended.

rQ Debug - IBM Problem Determination Tools Studio Lﬂm‘
File Edit Navigate Search Project Run Window Help
oo | e R R T R R
Quick Access 5 | [5 File Manager 5‘\ Fault Analyzer |=] APA
%5 Debug 82 &::@lﬁ' ¥ =0 09 bles ©g Breakpoints 53 Modules [ Monitor =
4 ) <terminated>SAMI [Incoming Remote Debug Session] X%P S| BEg® v

& Platform: zOS 390X Connection: demomvs.demopkg.ib
@] <terminated> Process: 583058416 Program: SAM1

< |l » < »
=8 S outline 2 = B
An outline is not available.
El Console $3 ' & Tasks [ De nsole BEX% WHEEE =2a8-rfv=0

<terminated> <terminated> Process: 583058416 Program: SAM1

-

e. The Debug Tool listener is still active, and it is ready to debug the next application.
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Summary

Congratulations, you have completed the exercises and have familiarized yourself with the Debug Tool
eclipse interface.

In this lab:
¢ You started the debugger with a batch application
e You learned how to set breakpoints, run to places of interest in a program, work with variables and
other important debugging skills

If you have any questions about Debug Tool, please contact the instructor.
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