IBM Debug Tool for z/OS

Program number 5655-W70

Tutorial

© 2012 IBM Corporation

This is the tutorial for IBM Debug Tool for z/OS®, one of the IBM zSeries® problem
determination tools.
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Debug Tool tutorial

WUsing Debug Tool's graphical user interface
e Starting the debugger

e Debug perspective views and navigation

¢ Using the debugger
= Stepping through statements and running the program
» Program statement breakpoints
= Monitoring variables
= Making breakpoints conditional
= Watch breakpoints
= Program entry and exit breakpoints
= Ending the debugging session
e | oading program debug files

= Loading sysdebug, listings, dwarf, and source files
» Loading LANGX files
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This section introduces you to Debug Tool's graphical user interface. You will see an
overview of starting the debugger, learn about the windows shown in the interface, and
how to navigate them.
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The Debug Tool GUI can run on CICS Explorer
or Rational Developer for System z

= CICS Explorer®is an Eclipse platform, where the IBM problem
determination tools plug-ins can run (including Debug Tool)

e With the PD Tools plug-ins, CICS Explorer is not only for CICS
applications

e CICS Explorer and the PD Tools plug-ins are free to download and run

= Rational® Developer for System z® is an Eclipse-based Integrated
Development Environment (IDE)

¢ [nteractive access to z/OS for application development, job generation,
submission, monitoring, debugging, command execution, and more

e The Debug Tool plug-in is included

3 ‘ IBM Debug Tool for z/OS tutorial I © 2012 IBM Corporation

The Debug Tool plug-in for eclipse enables debugging of C, C++, COBOL, PL/I, and
assembler programs. The program being debugged runs on the host z/OS system, but the
debugger is displayed on your workstation.

The GUI debugger is an eclipse plug-in, so it needs an eclipse platform to run. Eclipse is
a popular integrated development environment standard, and there are several eclipse
platforms available. CICS Explorer is an eclipse platform where the Debug Tool plug-in
can run. Itis a good choice as the eclipse platform, since it can be downloaded from the
IBM web site and used at no charge, and is maintained and supported. By the way, do not
let the name fool you. It is not just for CICS applications. With the plug-in you can debug
any program supported by Debug Tool, including batch, CICS, IMS™, DB2®, and others.

Rational Developer for System z is a complete integrated development environment,
providing advanced features for z/OS developers. The debug tool plug-in in included.
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Download CICS Explorer and the plug-ins

from the IBM web site

Download CICS Explorer at www.ibm. com/software/htglmcs/exglore
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Then download the PD Tools plug-ins at

www.ibm.com/software/awdtools/deployment/pdtplugin

4
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CICS Explorer can be downloaded at no charge from the IBM web site. Go to
www.ibm.com/software/htp/cics/explorer, click the download button, and follow the
instructions to install it. Then download and install the IBM PD Tools plug-ins, including
the Debug Tool plug-in, at www.ibm.com/software/awdtools/deployment/pdtplugins.
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Definition of terms
for the Debug Tool GUI

= Workbench~,;

® The desktop | ZRCEeee
environmen ‘ =

74

A4

B Perspective ~m ] “ s o s
* A set of
functions an
capabilities
® The Debug

Tool GUl is
perspective

. View/

° A window
within a
perspective
providing a
specific
capability

Debug Engire Command: |
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Here are a few eclipse terms you will be hearing in this tutorial. First, the workbench is
what you see when you start the eclipse platform. It consists of perspectives.

A perspective provides a set of functions and capabilities. The debugging plug-in is an
example of a perspective. It contains one or more views.

A view is a window in a perspective that provides a particular capability, such as an
editor or status window.
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W e Starting the debugger

Debug Tool tutorial

Using Debug Tool's graphical user interface

¢ Debug perspective views and navigation

e Using the debugger
= Stepping through statements and running the program
» Program statement breakpoints
= Monitoring variables
= Making breakpoints conditional
= Watch breakpoints
= Program entry and exit breakpoints
= Ending the debugging session
e | oading program debug files

= Loading sysdebug, listings, dwarf, and source files
» Loading LANGX files
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Next, you will see an overview of starting the GUI debugger.
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Starting the remote graphical user interface

WDDz
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3270 3270 Start GUI debugging software
= on your workstation
2f = 2r E

Debug Tool Debug Tool
3270
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sed Enmpumr CIcsexplmer' tC“Ck | as CICS Explorer installed l
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First, an eclipse platform such as CICS Explorer with the Debug Tool plug-in must be

installed on your work station. Double click the icon to start it.
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CICS Explorer welcome panel

%@@ﬁ

Explorer Edit Run  Window Help
[ This welcome window is displayed the
first time you start CICS Explorer

& welcome &
Welcor IBM CICS Explorer

Click the X to close
the welcome window

Overview, tutorials, and first steps
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The first time you start CICS Explorer, the workbench opens and the welcome view is
displayed. There are icons for items such as the overview, tutorials, and the "first steps"
guide. Close the welcome view by clicking the “x” on its tab. You can re-open it later if
needed by clicking Help > Welcome from the menu.
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Default CICS Explorer perspective

3 IBM CICS Explorer

Explorer Edit Operations Administration RTA WLM Window Help

{(ma = B
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The default CICS SM perspective is
shown. Click this button in the upper right
corner to change perspectives

(<] w
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< = CMX0102I Connecting ...
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In CICS Explorer, the default perspective is CICS SM. A perspective contains associated
views and editors. Switch to the Debug Tool perspective. There are several ways to
change perspectives. In this example the “Open Perspective” button is clicked.

DTv12s17GUlIntroductionAndViews.ppt

Page 9 of 40



Switching to the Debug perspective

BEX]

& Open Perspective =] %

k] apa/cul

@ucs SM (default)

éaFau lick rspective
[f5Resou

Ef | 4 cIcs sm |
S —cP/IPser| — O

=

Class N... | Susp

[ Select the “Debug”

[ show all

oK I Cancel
lick

©
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10

N

IBM Debug Tool for z/OS tutorial

‘ © 2012 IBM Corporation

After clicking the “Open Perspective” button, click “Other...”. A pop-up window lists the
available perspectives. Select “Debug” to open the Debug perspective, and click OK.
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The Debug perspective =
1BM CICS Explorer M=
Explorer Edit Run  Window Help
A RE - O 4| %5 Debug | % cIcs sm
%% Debug 23 . . = 5|t~ variables 12 . 8% Breakpoints| / %Y =0
e / |
Notice the selected
rspective is indicated her
=i EE outline i3 S =im|
An outline is not a\;;?a’bie.
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The Debug perspective is opened.
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down arrow next to the connection icon

To get the workstation TCP/IP address, click the

r!rﬁ Session B - [24 x 80]

|[ Fle Edit view Communication Actons Window Help
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e
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The debugger must be in “listening” mode. There is an icon on the toolbar that shows the
listening status. If it is not listening, the listener icon is red, and you can click the icon to

switch it on. The icon is green when the listener is on.

You need to determine your workstation's IP address. Click the small black down arrow

next to the listening icon.
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Note the port number, and click Get Workstation IP...

r!rﬁ Session B - [24 x 80]
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That displays a menu. Make a note of the listener’s IP port. In this example, it is 8001.

Then, click “Get Workstation IP”.
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Note the TCP/IP address of your workstation

r!rﬁ Session B - [24 x 80]
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Make a note of your workstation’s IP address. At this point, the GU
receive a debugging session. Click OK to close the pop-up window
session is displayed.
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Batch example: set a debugging trigger,
and submit the JCL to run the batch job

000007 //SYSIN DD x

000008 PRINT INFILE(FILE) COUNT (1)
000009 //x

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

3{] Session A - [24 % 80] =Jo&d
o File Edit View Communication Actions Window Help
€2 IBM CICS Explorer File Edit Edit_Settings Menu Utilities Compilers Test Help
Explorer Edit Run Window || _ypr_ EpIT I RDLAB. JCL (XSAM) - 04.14 Columns 00001 00072
i = = Command ===X_SUBMIT Scroll ===> CSR
:ﬁDEbu E:@ KKK KKK K K K K KKK KKK e . KKK KKK KK KKK IR IR KK K KKK K KK K K K KK
E 000001 //TSS16D JOB (nccn{ Submit the job i,REGIUN=4M,CLHSS=ﬂ,
000002 // MSGCLASSERT TWSGLEVEL= (1, 1)
000083 //%
000004 //PRINTL EXEC PGM=IDCAMS
000065 //SYSPRINT DD SYSOUT=x
000006 //FILE DD DSN=&SYSUID..ADLAB.FILES (CUST2FA),DISP=SHR

000011 TARARA DD ST TOOL 2K 5K KK KK KK 0K 33K K KK 3 KK K KKK
[o]ole) //CEEOPTS DD x

[o]ole} TEST(,,,TCPIP&9.76.135,133%8001: )

000014

00001 BUG, DI

cooo1d Specify the TCP/IP address and port e, o1
eoeoly jn the LE TEST option to trigger the [EF.PISP
debugger when the step runs

Mﬂl a

Enter

Print to Disk - Append

04/022

TEYTE I EOET TGS 2 covougVom cools

B 5 cDouoUBMIADTools || [E2 Posws EXE - €y 18M webs
) )

~ DemoMYS CICSC

[

phere Devi. |

96% | &
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In this example, a batch program will be debugged. In TSO, which is accessed in it's own
terminal session, edit the JCL used to run the program. One easy way to debug a batch
program is to code a CEEOPTS DD statement. In the CEEOPTS DD, a TEST option is
coded. Specify your workstation's TCP address and port number in the TEST option. The

JCL is submitted to batch.

View other sections of the tutorial to learn how to start a remote debugging session.
There are different tutorial sections that describe starting the debugger for programs
running in various environments such as batch, CICS, and others.
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When the job step runs, the debugger is triggered

2] Session A - [24 x 80] [9f=1/ X
— File Edit View Communication Actions Window Help
T T 1kJ562501 JOB TSS16D (JOB0O5949) SUBMITTED
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Ci= L
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= : [Team] g0 ‘
When the step runs, the TEST option is processed,
and the debugger is displayed
7 —
Q.\Deb Console £ G i
o User pr
|mgnzsssT — —
Select the GUI
Debug Engine C 02/008
" |Connected to remote server/host 9.30.128. 20 using lu/pool TCPODD10 and port 23 HP Desklet 820Cse on LPT1:
ki | ‘ ] =~ No CICS SM connect £ Dn||
e S s e Y N [ sy
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When the job step with the TEST option runs, the debugger starts and is displayed by the

GUI debugging software. Select the debugger window.
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Active debugging session

M [=]X |

I 1BM CICS Explorer
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* PROWRAM: =

© 4 SAM1 [Incoming Remote De¥wg Session] — | |
=1 Platform: zOS 390X  Connectideg 9.30.128.24:12664 | Name |
i B Thrsad-L (RindaBl) | ® no local variables are available for the selec
= {5AM1 501,
o] Process: 328254224 Program: SAML \

Note: variable values will not display until
the program has initialized

«Set breakpoints
*Monitor variables
*Run the program

At this point you can:

\An outline is not available.

| G2 Debug Console 2 [ Memory| e ERR umid | o el

|EQR24581 5VC Screening is disabled by EQAOPTS. Handling of non-LE events is not available. Debugging |1 LIST CUST-NBME  |a

|[EQR23831 The environment is not yet fully initialized. Use Step or Run. 2 mon 1i =l
3 1 RPT-CUST-NAME |
P set aute on

=1 = S sev suto o mota (]

Debug Engine Command:

W‘l [Em:er Commands... |
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This is an example of a session that just started. Most applications are paused before the
initialization of the main program. The main program has not yet started. Be aware that
variables do not exist until the program initializes, which happens automatically when you
run or step into the program. At this point, you can set breakpoints, add variables to the

monitor, change settings, and run the program.
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Debug Tool tutorial

Using Debug Tool's graphical user interface
e Starting the debugger
W e Debug perspective views and navigation

e Using the debugger
= Stepping through statements and running the program
» Program statement breakpoints
= Monitoring variables
= Making breakpoints conditional
= Watch breakpoints
= Program entry and exit breakpoints
= Ending the debugging session

e | oading program debug files
= Loading sysdebug, listings, dwarf, and source files
» Loading LANGX files
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Next you will learn about the various views shown in the debug perspective.
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© 1BM CICS Explorer M=%
Explorer Edit Run Window Help
Ci=lel il i % 0 B Plaracur & cicss >
%5 Debug ¢ i3 M B nRRTH & ¥ = 0 [t= Variables 32 9 Breakpoints | 34! Registers| (& Monitors| & Modules| #¥ =0
= 4 SAML [Incoming Remote Debug Session] Name Value
=% Platform: zOS 380X Connaction: 8.30.128.24:12658 ® ®, WS-FIELDS
= o Thread:1 (Runnable ) © ® CUST-REC A
= sam2: o2 Deb - T e amaoncesrs | MONItOrS,
= sAM1L: 0 ebug.view i i
I m >
N i oS u_] 8. '| breakpoints, >
5] ADTOOLS. ADLAB.SYSDEBUG(SAMZ) 3% =
Line 76 Column 1 Insert Browse
O 7 1 11 12- 13 1 1
» 76 MOVE 'PROGRAM STARTED' ATUS. (2]
7 IF WS-FIRST-TIME-SW =
78
=) MOVE 'PROGRAM ENDED' IO WS-PROGRAM-STATUS.
82 GOBACE. S 3
ource view
85 VE ' CALCT 5 TATS' w[a =
a6 % ent R
ae 3 ]
G2 Debug Console 23 0 Memory| HE mRK wdH D=0
[EQAR2458T SVC Screening is disabled by EQAOPTS. Handling of non-LE events is not available. Debugging of non-LE program £5 LIST CUST-NAME |AJ
[EQR2383I The enviromment is not vet fully initialized. Use Step or Rum. 2 mon 14
Progrem was stopped due to stop at all function entries breakpoint. 3 1 RPT-CUST-NAME
Program was stopped due To Stop at all function entries breakpoint. 4 SEtiAnnoon =
Debuag.console s set auto on both
& step L
7 set auto on
2 set auto on both
l<d I [ @ step |w ]
Bebug Engine Command: iyl [Emer Commands... ]
| |
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Notice that the debug perspective has several panes. Each pane can have one or more

“views” in it, and each view has a tab.
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Display a view

B P aPajour #cicss *
9= variables | ®a Breakpoints &2 . ¥ Registers| EF Monitors| & Modules =08
k R# - 0| BE
2 Statement [ADTOOLSADLAB. SYSDMICIICK pi2):817;
You can display a view
by clicking on it's tab
Views
« Support editors and provide ways to navigate
your Workbench

« Can appear by itself, or stacked with other
views in a tabbed notebook
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The pane in the upper right contains five views: variables, breakpoints, registers, monitors,
and modules. Select a view by clicking it's tab. Here, the breakpoints view is in the
forefront, and the registers tab is clicked.
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Result of clicking a view’s tab

=JEs|

B p] APasGUI 4 cicss *
9= Variables fee Breakpaints ﬂﬁ'!ﬁ' Registers &2 . EF Monitors} g Modules} £~ =0
Mame Value »
+ s General Purpose
+ {as 64-Bit General Purpose
+ {ums Special Purpose
7

iis Floating Point
o 2% Pianihla Clastina Daint M

< I | [i]
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That brought the registers view to the front.
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Resizing views

JIBM CICS Explorer

=%

Explorer Edit Run Window Help

=+ Platform: z0S 390X Connection: 9.30.128.24:12658
4@ Thread:1 (Runnable )
= sAM2: 02
= SAML: 01
o] Process: 328254224 Program: SAM1

5= B g5 i Pl apajcur & cicss >
ﬁ& Debug 1 (L SR S-SR = e v 7 7 O Variables &2 % Breakpoints| i Registers| & Monitors| & Modules| Y =0
= & SAM1 [Incoming Remote Debug Session] Value

11

You can resize panes
by dragging the borders

“| You can expand a view by

£
- s . . 0 - = =
[Boamgcnsnie 110 wenon| | dOUDIE-clicking on it's tab EEEE L T S
|EQA2458T SVC Screening is disaBled BY EQROPTS. Handling of MON-LE evenmts 1s not avalisble. Debugging of non-LE program - (1 LIST CUST-HAME |
EQA2383I The environment is not yet fully initialized. Use Step or Runm. 2 mon 13 =
|Program wes stopped due to stop at all function entries breakpoint. 3 1 RPT-CUST-NAME
Program was stopped due TO STop at all function entries breakpoint. e gebauty oo =
5 set auto on both
& step
7 set auto on
8 set auto on both
=T > @ step |w]
Debug Engine Command: | ‘v! [Enter cnmmands...]
oo
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It is easy to change the size of a pane, just drag-and-drop it's borders. You can expand a
view by double-clicking it's tab. The tab of the source view is double-clicked.
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Full screen view window

IBM CICS Explorer

[ [=] X

Explorer Edit Run Windowe Help

3{mi* B -0

| 5] ADTOOLS.ADLAB.SYSDEBUG(;

= Li:

B P arasur & ccss
= =
- 5
Browse
= 1 11 T 1 B e
SI-TIME-SW ENIE™S
Click D' TC WS-PROGRAM-STATUS. ool
=
&

the grand total w&*

You can reduce an expanded
view by double-clicking it's tab

L

NGE = BALANCE-MAX — BALANCE-MIN.

LES' TO WS-PROGRAM-STATUS.

(b}

5B 0

23
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That expanded it to fill the entire workbench. Sometimes it is helpful to expand a view so
you can see more information. Reduce it to it's original size by double-clicking it's tab

again.

DTv12s17GUlIntroductionAndViews.ppt

Page 23 of 40



Drag a view to another pane

&JIBM CICS Explorer M=%
Explorer Edit Run Window Help
e i s 0 i Pl apajcur & cicss >
[%5 Debug 3 il 2 C Rl SR e &' 7 = 0= variables 5 95 Breakpoints| i Registers| nitors| 5 Modules| #¥ =0
= 4 SAM1 [Incoming Remote Debug Session] Name Value
@ Platform: 205 390X Connection: 9.30.128.24:12658 @ % WS-FIELDS
&4 Thread:1 (Runnable ) w ® CUST-REC d
=saMz:02 g S L HAL ALCESTAT rag
=samML:01 ¥ <l = ] B
»il Process: 328254224 Program: SAM1 " o
[5] ADTOOLS.ADLAB.SYSDEBUG(SAM2) &% tO another ane b =i
Line 76 Column 1 Insert Browse p y
-1 o o --11. 12 13 1 1
\ — e s 5o e mssmeen| Aragging its tab I H
77 B3 =
TISTICS.
B NCE-STATISTICS.
MOVE 'N WS-FIR! IME-SW
2 MOV "PROGRAM ENDED' TO WS-PROGRAM-STATUS.
GOBACK.
1 =]
2]
|G Debug Console % [ Memory| el I e
EQR24581 SVC Screening is disabled by EQACPTS. Handling of non-LE events is not available. Debugging of non-LE program 1 LIST CUST-NAME |hJ
EQA2383I The environment is not yet fully initialized. Use Step or Run. 2 mon 13
Progrem was stopped due to stop at all function entries breakpoint. 3 1 RPT-CUST-NAME
Program was stopped due to stop at all function entries breakpoint. 4 SELIANED on =
5 Set auto on both
& step |4
7 set auto on
] set auto on both
<] m 3] ¢ step =
‘ Debug Engine Command: [ VI [Enter Commands... ]
o+ | |
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You can move a view by dragging and dropping it's tab into a different pane. Here, the

monitors view is moved.
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Relocated tab
31BM CICS Explorer =]

Explorer Edit Run Window Help

: FJ'/‘FT\ 5 [ apajGur & cicss ”

%5 pdoug B2 Monitors 52

4 8w 1% 5 &) (f & T O)[te=Variables % Breakpoints Wit Registers | ) Modules £ . _ Bl
(A _TQ ® & SAMIL
&, WS-FIRST-TIME ® & SAM2
[] ADTOOLS. ADLAB.SYSDEBUG(SAM2) &2 =i
Line 81 Column 1 Insert Browse
77777777 1 + + + + + T 11 XY + 1, 1 g acaaagay
- 81 MOVE *PROGRAM ENDED' TO WS-PROGRAN-STATUS. [a]
82 GOBACK. T
22 1
85 TATS' TC WS-PROGRAM-STATUS.
86 =
87
88 to the grand total ww« =
G Debug Console £ . [ Memary| B HRR s ® e 70

EQA24581 SVC Screening is disabled by EQAOPTS. Handling of non-LE events is not available.

Debugging of non-LE prog:
Program was stopped due to line/ breakpoint at 81.

LIST CUST-NAME |

2 mon 1i =
Program was stopped due To lime/statement breakpoint at statement 81 3 1 RET-CUST-NAME
Program was stopped due to line/statement breakpoint at statement 81. 4 Set auto on 3
5 set auto on both
& step i
T set auto on
8 set auto on both
(£ i [®] @ step [s]
Debug Engine Command: | || [Enter commands...]
= e
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Now the monitors view is located in the same pane as the debug view. This lets you
control which views are visible at the same time.
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Restore the default view configuration

&7 IBM CICS Explorer
Explorer Edit Run @ Window Help

. . . i ]
Y- B Open perspective
Show View 4
%% Debug | EZ Monitol a7 % O 1% -

.......................................... S a"-"E PE rsp E Ctl\llle AS- -

&, WS-FIRST-TIN Reset Perspective...
MNavigation .
click

Preferences

You can reset the windows to
their default position with
Window -> Reset Perspective

= ADTOOLS.ADLAB.SYSDEBUG(SAMZ) &3
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Do not be too concerned about moving, resizing, or closing views. It is easy to get them
back to their original places. To reset the views click the “window” menu, and select “reset
perspective”.
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Reset perspective result

- Variables | % Breakpoints | ! Registers | & Modules 73

&, BALANCE-TOTAL = +0000677.73
+..@, WS-FIRST-TIME-SW ="'

@ 8 SAML
@& SAM2

© Reset i’erspecfive

[Fl ADTOOLS.ADLAB.SYSDEBUG(SAMZ) i3

Line 81 Column 1 Insert
[

MOVE 'PROGRAM ENDED' I
GOBACK.

\p Do you weant to reset the current Debug perspective to its defaults?
s

click

3 pebug Console 72 [ Memory|

X% R e

Program was stopped due to line/statement breakpoint at statement 81.
Program was stopped due ©o line/statement breakpoint at statement 81,
Program wes stopped due to line/statement breakpoint at statement 81.

EQR24581 SVC Screening is disabled by EQAOPTS. Handling of non-1E events is not available.

Debugging of non-LE prog:

& m

PRI

LIST CUST-NAME

set auco on
set auto on both

step i
set auto on

set auto on both

step =

T
|

mon 1i

1 RPT-CUST-NAME ‘

Debug Engine Comman

|| [Enter commands...|
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Then click “Ok" in the “reset perspective” pop-up.
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Reset perspective result

1BM CICS Explorer

Explorer Edit Run  Window Help

e R

5 ® Thread:t (Runnable )
= SAM2 : 02
= SAMI1: 01
il Process: 328254224 Program: SAML

B ] apasGur it
%5 Debug 52 . i°d B (B3R &+ 7 = O|[ot= variables 3 0 Breakpoints| it Registers| B2 Monitors| & Modules| .
& 4 SAM1 [Incoming Remote Debug Session] Hame Vvalue
= £8 Platform: z0S 390X Connection: 9.30.128.24:12661 Error: (130) EQAZ316E Variable notfo|| @ \WS-PROGRAM-STATUS

'PROGRAM ENDED

BALANCE to the grand to

—BALANCE

[ER] ] [£3)
%] m | =
[5] ADTOOLS.ADLAB.SYSDEBUG(SAM2) &1 = O|( 5= outline 22 =0
Line 81 Column 1 Insert Browse An outline is not available,
-] 1 7 1
[} £5 7 1
. a1 MOVE 'PROGRAM ENDED' IO WS-PROGRAM-STATUS. [a]
82 GOBACK. i

G Debug Console 23 [ Memory|

Program was stopped due to line/statement breakpoint at statement

fE EXR el | o E ~0)

Program was stopped due to line/statement breakpoint at statement 81.
Program was stopped due to line/. breakpoint at 81

Debug Engine Command:

LIST CUST-NAME [a]
mon 13 =
1 RPT-CUST-NAME
set auto on

set auto on both

v | [ Enter Commands...J
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The debug perspective was reset, with the default views shown and put back in their

original positions.

DTv12s17GUlIntroductionAndViews.ppt

Page 28 of 40



The Source view

Source view description

= Displays program source

= The next statement that will run is highlighted
= Set and remove statement breakpoints

= Right clicking reveals view specific actions

ﬂ ADTOOLS.ADLAB.SYSDEBUG(SAMZ) &3
Line 76 Column 1 Insert Erowse Find Text... Ctrl+F
B+ 1 2 ' 4 ' 5 —6———
» 76 MOVE 'PROGRAM STARTED' TO W5S-PROGRAM-STATH Find Function or Entry Point.. Ctrl+F12
77 IF WS-FIRST-TIME-5W = 'Y’ Add Breakpoint
78 PERFORM 500-INIT-STATISTICS. Add Watch Breakpoit...
79 PERFORM 100-CALC-BALANCE-STATISTICS.
20 MOVE 'N' TQ WS-FIRST-TIME-SW Jump To Location
2 g1 MOVE 'PROGRAM ENDED' TO WS-PROGRAM-STATUS,| RunToLocation
82 GOBRCE. Monitor Expression
=2 Manitor Memory L4
100-CALC-BALANCE-STATISTICS
8 MOVE 'CALCULATING BALANCE STATS' TO WS-PR| Lot Source Lookup...
- - D Change Text File...
®=®*® 1lncrement Kecord Lount ***
Switch View 3
29 ‘ IBM Debug Tool for z/OS tutorial I © 2012 IBM Corporation

The source view displays the program. Notice that one of the statements is highlighted.
That is the current statement, which is the next statement that will run. The grey area to
the left of the program statements can be used to set or remove statement breakpoints.
Right clicking in the source view displays an action menu, which can be used to add

breakpoints, jump or run to a statement, and take other actions.
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The Debug view

Debug view description

= Controls running and terminating the program

= Step controls to step through the program line by line
= Retrieve the workstation IP address

&7 IBM CICS Explorer

Explorer Edit Run  Window Help
BeRREEY
% Debug i Ok B3 - 33 @

= 4" SAM1 [Incoming Remate Debug Session]
=-af® Platform: zOS 390X  Connection: 9.30.128.24:1106

-~ =H|w

=-pf Thread:1 (Runnable )

= S5AMZ : 02

= S5AM1:01

— currently running programs

»| Process: 328254224 Program: SAM1

F ADTOOLS.ADLAR.SYSDERUGISAM?) 52

The Debug view shows l
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The debug view displays the current call chain, or program stack.
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Debug view action bar buttons

& 1BM CICS Explorer

Explorer Edit Run - Window Help

Resume: Run [B @ %5 -

the program to - «~———— = run until
- 7 i
the next I SR M 9 return from

breakpoint or i & Debyfg Sessign] subprogram
to the end orm: z0S 00X Cofinection: 9.30.128.2%:12658
=La® Threag: \ Step Over:

Step Return:

Terminate: run one
End the Step: run one ||statement,
program statement but step

over a CALL

Disconnect:
from the
debug engine

Animated Step:
Steps into the

program
automatically at a
[ ADTOOLS.ADLAB.SYSDEBUG(SArate you specify
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Notice the icons in the debug view. Click them to make the program take certain actions.

The green triangle is resume. It causes the program to run until it encounters a
breakpoint. If no breakpoints are set, or if the program does not reach a breakpoints as it
runs, it runs all the way to the termination of the application.

The red box is terminate. It forces the immediate termination of the application with a
zero return code. If you click it, no more statements will run.

The disconnect icon disconnects the debugger from the application, but allows the
application to continue running.

The yellow down arrow is “step”, or “step into”, which runs a single program statement.
You can watch a program run statement by statement by clicking the step icon repeatedly.
If the current statement calls a sub-program, in many cases it will step directly into the
subroutine or procedure.

The step over icon allows you to step over a sub-program. Use this when you are on a
statement that calls a sub-program, and you want the subroutine to run, but do want to
see it in the debugger.

The step return button is used to run until the next program return. Use it to easily run to
the end of a program or sub-program and then stop.
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Breakpoints view description
® | ists breakpoints

® Delete breakpoints
® Enable and disable breakpoints

The Breakpoints view

® Set address, entry, statement, load, and watch breakpoints

=%

X %

Y | % Debug | ¥ cICS SM

&% 1w

-~ 2 iStatement [ADTOOLS.ADLAB.SYSDEBUG(SAM1):315];

[].o Statement [ADTOOLS.ADLAB.SYSDEBUG(SAMI):319]

Right-click to open menu
driven breakpoint buildin

. |

= O[5 outline 2

I'|[¢9= variables | % Breakpoints &2 . ¥ Registers | ¥ Monitors| &1 Modules

=

55

8
=z
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The breakpoints view displays a list of breakpoints that have been set. With pop-up menu
options, you can add, change, and remove breakpoints, and enable or disable
breakpoints. You will see more about the different types of breakpoints, and how to set

breakpoints in a minute.
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The Variables view

Variables view description

® Displays variables associated with the stack frame selected in
the debug view

® Monitor local variables and memory
® Change representation (hex, decimal)
= Filter locals (all, current, previous, language based criteria)

M= %

T | %5 Debug | 45 CICS SM
I'l|69= variables 2 " ®g Breakpoints| iftf Registers| & Monitors| & Modules| = O
|| Name Value
& CUST-ACCT-BALANCE +0000067.68
& BALANCE-MIN +0000000.00
W
= 0| 3= outline 2 =08
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The variables view is a place where you can see and change the values of variables in
your program. You can display the auto monitor, which is a dynamic display that shows
which ever variables are referenced by the current statement. Or you can display all local
variables in the program, or optionally for COBOL programs, you can display all variables
in the working-storage, linkage, or file section.
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The Monitors view

Monitors view description

= Shows variables and expressions that you have selected
= Add or remove a variable or expression to the monitor

® Change representation (hex, decimal)

® Change a variable value

=Jod

9= Variables | % Breakpoints | ¥} Registers | EF Monitors &3

A % =
A - ECUST-ACCT-EP\LANCE = +0000067.68;
® BALANCE-MIN = +0000067.68

0= Atline

T | %% Debug | % CICS SM
&) Modules| — O

IBM Debug Tool for z/OS tutorial ‘

34 ‘

© 2012 IBM Corporation

The monitors view is another place where you can display and change variables. Having
two views to display variables, the monitors and the variables view, gives you a lot of
flexibility, and makes it easy to always see the variables you need. You can add as many
individual variables as you need to the monitor, and remove them individually when you do
not need to see them any more. You can optionally auto monitor variables in the monitor,
so you always automatically see referenced variables as you step through a program.
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The Registers view

Registers view description
® | ists register values

® Change a register value

® Add a register group

=TS

)= Variables | ® Breakpoints | i} Registers &2 . [EF Monitors| &) Modules

Name Value

© fais General Purpose

% i 64-Bit General Purpose

% fos Special Purpose

=l {is Floating Point
i %FPRO 49324739
18l oaFPR1 00000000

T | %5 Debug | % CICS SM

|

o ¥

~
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The registers view lets you view and change the contents of machine registers. The
different sets of registers can be seen, including the general purpose, 64-bit general

purpose, floating point registers, and others.
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The Memory view
Memory view description

= View and modify memory
= Add / remove memory monitor

= Contains two panes -- the Memory Monitors pane and the
Memory Renderings pane

L2 Debug Console | [ Memory &2
Monitors ds 3 %% |CUST-ACCT-BALANCE : 0x39BDE <Hex> 2 . =k New Renderings...
% CUST-ACCT-BALANCE Rddress 0 -3 a4 - 7 8 - B
00039BD0  956840C1 212554
00039BE0
00033
00033
E g [ e =
00039 | |5 S0 =
00039 CUST-ACCT-BALANCE <Hex> | <= New Renderings...
00033 Memory Monitor: CUST-ACCT-BALANCE : 0x39BDE
i Select rendering(s) to create:
Map,.. # | | Add Rendering(s)
Hex
ASCIT
EBCDIC
Signed Integer b
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The memory view is used to display and change the contents of memory. You can see
memory at the address of a variable, based on a register, or at an address you specify.

There are several rendering formats available, including hexadecimal, EBCDIC, ASCII,
signed integer, and unsigned integer.
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The Modules view

Modules view description

® Displays a list of modules loaded while running your application
= Expand items to see compile units, files, and functions

® Double-click source file nodes to open source in the editor

=JolEd

)= Variables | ® Breakpoints | #}f Registers | ¥ Monitors | & Modules &3
}:g} =
=71 sAM1
=[5 ADTOOLS.ADLAB.SYSDEBUG(SAM1)
& sam1
*- 5] SAM2

= B[ 5= outline 2

Tl e T ks

| % pebug |4 CICS SM

=0

0=
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The modules view displays information about program modules. A module can be
expanded to show compile units, related debug files, and functions. When debugging an
application with multiple modules, you can double-click a debug file to have the program
displayed in the source window. This gives you an easy way to see the source of a
program other than the program currently running. For example, if currently running in a

sub-program, you can refer to the source of the main program.
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= View messages from the

2 Debug Console 2 0 Memory

The subblocks in this program are

<

Debug Engine Command: | set auto

P omd

The Debug Console

Debug Console description

® |ssue commands to the debug engine

engine and commands

nested a= follows:

EQR2447I The setting of LOG is on.

med ¥ > @ a T 0

zet log -
set warning
describe cus
=zet log
v
>

+ | | Enter Commands...
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The Debug Console allows you to issue commands to the debugging engine, which is
controlling the program that is running on the host system. The commands available here
are a subset of the commands available in the 3270 terminal debugging interface, and
include commands to take actions such as turn the auto monitor on or off, load debugging
source files, change settings, and many others.

That is the end of this section. Please continue with the next section, using the GUI

debugger.
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Feedback

Your feedback is valuable

You can help improve the quality of IBM Education Assistant content to better
meet your needs by providing feedback.

= Did you find this module useful?
= Did it help you solve a problem or answer a question?

= Do you have suggestions for improvements?

Click to send email feedback:

mailto:iea@us.ibm.com?subject=Feedback about DTv12s17GUlIntroductionAndViews.ppt

This module is also available in PDF format at: ../DTv12s17GUlIntroductionAndViews.pdf
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You can help improve the quality of IBM Education Assistant content by providing
feedback.
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