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 version 10 tutorial

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

2 ‘ IBM Debug Tool for z/OS tutorial ‘

© 2012 IBM Corporation

In this section, you will see how to step through a program, set and run to breakpoints at

program statements, and how to display and monitor variables.
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The debugger starts at the top of the program

& IBM CICS Explorer

Explorer Edit Run Window Help

- iR - O

%5 pebug 52 [k R e T S e B~ = Ot variables

= 4" SAM1 [Incoming Remote Debug Session]
=-1® Platform: z0OS 390X  Connection: 9.30.128.24:12666
. =2 Th

“pi Process: 328254224 Program: SAM1

Name
@ no local variat

5l ADTOOLS.ADLAB.SYSDEBUG[SAML) 2

Line 1 Column 1 Insert Browse
H___+____-| . = . - - - - -—
d=» 1
BROCDIM:  SAMI

4 o Sample progra for the ENTERPRISE COBOL Compiler
4 = = PR
5 % AUTHOR : Doug Stout The program is not yet initialized
8 = IBM PD TOOLS
g8 * READS A SEQUENTIAT. FILE AND WRITES A REPCORT
g * PROCESSING I NIROLLED BY A TRANSACTION FILE

IBM Debug Tool for z/OS tutorial

3 W

‘ © 2012 IBM Corporation

When a debug session starts, it is paused before the program has initialized.
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Use the “Step-into” button to run one statement at a time

& IBM CICS Explorer
Explorer Edit Run Window Help
P :BL v 3
| % Debug 2 [ DR Al S e FREa = i"i;‘)= Variables 2
= 4" SAM1 [Incoming Remote Debug _S-e_s-sion] o I Name
=42 Platform: zOS 390X  Connection: 9.30.128.24:12666 C“Ck @ no local varial

Click the “Step-into”»
224 Program: SAM1 button

| Tl ADTOOLS.ADLAB.SYSDEBUG(SAM1) 32

Line 1 Column 1 Insert Browse

»
5 Hint: F5 is the hotkey
10 for “Stepsinto”»
4 ‘ IBM Debug Tool for z/OS tutorial ‘ © 2012 IBM Corporation

The current position is indicated by the highlighted source line. To begin the program, click
the “resume” button to run the program or the “Step” button to run just one statement. In
this example the step button is clicked to take one step.
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“Step-into” again

&) 1BM CICS Explorer

i 3

ST =0 ||N= Variables &2

Explorer Edit Run Window Help
(%5 Debug 23 . o>

| = £ 5AM1 [Incoming Remote Debug Session]

TS TR s v
=4 Platform: zOS 320X Connection: 9.30.128.24:12666 C“Ck

BT nnable )

g Process: 328254524 Program: SAM1

|
Name
® no local variabl:

|l ADTOOLS.ADLAB.SYSDEBUG(SAML) 5N

Click the “Step-into”»
button

Column 1

Line 31 Insert

< | 31

5 ‘ IBM Debug Tool for z/OS tutorial
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The program initializes, and the current line indicator moves to the next statement. The

"step” button is clicked again.
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After stepping

«* IBM CICS Explorer
Explorer Edit Run - Window Help
: Fﬁ T i %é : %3 M P

%5 Debug O (] @ & | 3 - 2.3 R %
= 4" SAM1 [Incoming Remote Debug Session]
=-1# Platform: zOS 390X Connection: 9.30.128.24:4520 Name
=-o® Thread:1 (Runnable ) ® CURRENT-DAT
= SAM1 : 01
w Process: 329302800 Program: SAM1

™= Variables & - ©

T ADTOOLS.ADLAB.SYSDEBUG(SAM1) &
Line 251 Column 1 Insert

Erowse
1 : 2 : : 4

+ g + 5 + t 7
249
000-MAIN.

ACCEPT CURRENT-DATE FROM DATE.

ACCEPT CURERENT-TIME FROM TIME.
DISFLAY 'SZMI

53 ShM1 STARTED DRTE =
| The new current msition '
6 W

CURRENT-MONTH '/'

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

You can continue to step through the program a statement at a time.
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Set a breakpoint in the source view

Double click to set
a breakpoint at
statement 258

HT-DAY

257
258 PEREORM 900-OPEN-TRAN-AND-RPT-FILES,
bl PERFORM 200-INIT-REPCRT .

click PERFCRM 100-FROC

202 UNTIL WS

|5l ADTOOLS.ADLAB.SYSDEBUG(SAM1) &2 = =]
Line 258 Column 2 Insert EBrowse
& 1 - 2 - : - 7 8
253 1 STARTED DAT iA

Zeg GOBACE .
2a7

288 100-PROCESS-TR
268 BERFOEM 70

Z:.@.Debug Consale 52 D Memor};.;

264 PERFORM 905-CLOSE-TRAN-AND-RPT-FILES. Scroll down to line 258
265 [ﬁ

IBM Debug Tool for z/OS tutorial

7 {

© 2012 IBM Corporation

You can set breakpoints that make the program stop when it gets to specific statements.
One way is to double click in the gray area to the left of a source statement. In this

example the gray area next to line 258 is double-clicked.
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Click the “Resume” button to run the program

= SAM1; 01
" g Process: 328254224 Program: SAM1

: E-ADTQOLs,A[}LAn SYSDERUGISAMIY 52
A breakpoint was set
at statement 258

Line 254

DISPLRAY '
CT T-MINUIE ':' (

CUR!

266 GOBACK .

3 IBM CICS Explorer

Explorer Edit Run Window Help

i E K =3
X% &

(3 Debug & I 2 By
= 4 SAM1 [Incoming Remote Debug Session]
=3% Platform: 205 390X Connection: 9.30.1 -
i =g Thread:1 (Runnable ) click

25

2 258 PERFCRM 900-CPEN-TRAN-AND-RPT-FILES.
239 FERFCORM 800-INIT-REPCRT .
280
261 PERFCRM 100-PROCESS-TRANSACTIONS
262 ONTIL RAN-FILE-ECOF = '¥'
283
264 PERFORM 905-CLOSE-TRAN-AND-RPI-FILES.
285

[9] £ Statement [ADTOOLS. ADLAB.SYSDEBUG(SAMY):256

The breakpoint is also
displayed in the
Breakpoints view

8 W

IBM Debug Tool for z/OS tutorial ‘
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That set a breakpoint. Notice the breakpoint indicator icon next to line 258. With a
breakpoint set, clicking the resume button will run the program until the breakpoint is
reached. Or if the statement is never reached, it will continue to run to the end of the

program.
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Result of clicking the “Resume” button
The program ran until it reached a breakpoint

£ 1BM CICS Explorer

Explorer Edit Run Window Help
Ae R S o
3% Debug &2 il WL R R &-7=0

= 4" SAM1 [Incoming Remote Debug Session]
=4 Platform: z0S 390X  Connection: 9.30.128.24:12666
=-of Tl

» Process: 3282542.24 Program: SAM1

)= Variables % “._©g Bre

Name

® o local variables =

[{ ] i | l )]
[El ADTOOLS.ADLAB.SYSDEBUG(SAM1) 52 =0
Line 2538 Column 1 Insert Browse An
: 1 : 2 : : 4 : 5 - - 7 .
253 DISPLAY 'SEM1 STARTED DATE = ' CURRENT-MONTE '/' [»]

254 CURRENT-DRY '/' CII -YERR ' (mm/dd/vy) " .
255 DISPLARY '
256 CURRENT-MINUTE ':'
257
» 258 PERFCRM S00-CPEN-TRAN-BMD-RPT-FILES.
259 PERFCRM EB00-INIT-REFCRT .
280
28l PERFCORM 100-PRCCESS-TRRMSLRCTICHS
262 UNTIL WS-TRAN-FILE-EOF = '¥' . ==
263
264 PERFCRM S05-CLCSE-TRAN-RND-RPFT-FILES.
9 ‘ IBM Debug Tool for z/OS tutorial ‘ © 2012 IBM Corporation

The program ran each statement until it reached the breakpoint. The program is
suspended before running line 258. This statement will be the first to run the next time you

click “Resume” or “Step”.
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Right click on a line and select “Run To Location” to run
the program until it reaches the statement

3 IBM CICS Explorer

Explorer Edit Run Window Help
e Be o dm < i
| %% Debug 1 . ) (=
= sAM1 [Incoming Remote Debug Session]
=g Thread:1 (Runnable )

= SAM1 : 01
s Process: 328254224 Program: SAMI1

Edit Source Lookup...
Change Text File...
Switch View

e EI.;Z'(H)=Var|abIes =

= ¥ Platform: z0S 390X Connection: 9.30.128.24:12666 Error: {130) EQA2300E Invalid expression| |

A | 2|
'E‘ ADTOOLS.ADLAB.SYSDEBUG(SAML) 23 =
Line 275 Column 36 Insert Find Text... Ctrl+F
1 F——t———
268 1 P
269 Find Function or Entry Point... Ctrl+F12
270 } )
371 IF TRAN-COMMENT NOT = Add Breakpoint
272 WRITE REFORT- Add Watch Breakpoint...
273 MOVE TRAN-RECORD TGO REI-T
274 WRITE REPORT-RECORD FROM Jump To Location
275 MOVE 'Y ) - TRAN-OK Run To Location
278 ENLIUAT !
271 “Run-to”-line 275 = B Monitor Expression
2716‘ E *ES] :
Al A RT Monitor Memory CI|Ck 3
280 il SES)

Name
® no local variab

IBM Debug Tool for z/OS tutorial
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That is one way to have the program run until it reaches a specific statement: set a
breakpoint there and click resume. And there is another, even quicker way. Click once on
a line to select it, in this example line 275, then right click the line and select “Run To

Location”.
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Result of the “Run To Location”
‘& 1BM CICS Explorer

Explorer Edit Run Window Help

C-EiKi%-0

=g Thread:1 (Runnable )

35 Debug 52 . 4 g P S e FRUS S EI||M= Variables &2 . % ¢
= £ SAM1 [Incoming Remote Debug Session] Name

=@ Platform: zOS 390X Connection: 9.30.128.24:12666 Error: (130) EQA2316E Variable not foun & WS-TRAN-OK

278 PERFORM Z00-PROCESS5-FRINT-TRAN
8

. = SAM1 : 01
“p| Process: 328254224 Program: SAM1
l«] m | L)
[F] ADTOOLS.ADLAB.SYSDEBUG(SAMI) 53 =08
Line 275 Column 1 Insert Browse
- 1 - 2 - - 4 - 5 - & ' 7 ' 8
268 100-PROCESS-TRANSACTIONS. |
269 PERFORM 700-READ-TRAN-FI] i
270 IF Ws-TRAN-FILE-ECF wor | The program ran until it reached
274 IF TRAN-coMMENT MOT = | the RUNTO location
272 WRITE REFORT-RECORD
273 MOVE TRAN-RECORD TO RPT-TRAN-RECORD
274 WRITE REFORT-RECORD FROM RPT-TRAN-DETAIL
» 275 MOVE 'Y! TO WS-TRAN-OK
276 EVALUATE TRAN-CODE
277 WHEN 'BRINT '
L
27

1 1 ‘ IBM Debug Tool for z/OS tutorial
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The program ran until it reached statement 275.

DTv12s18UsingTheGUIPartl.ppt

Page 11 of 73



Debug Tool version 10 tutorial

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

e Using the debugger

= Stepping through statements and running the program
W » 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

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

Next, you will see different ways to set breakpoints at program statements.
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Set a breakpoint in the source view
|5l ADTOOLS.ADLAB.SYSDEBUG(SAM1) &2 = =]
Line 258 Column 2 Insert Browse
& 1 ; 2 - 4 " 7 )
253 DISPLAY 'SAM1 STARTED DAT [~
254 — - ' 7
oo | This will set a breakpoint .
zss | at statement 258 TE ‘it
257
258 PERFORM 900-OPEN-TRAN-AND-RET-FILES.
bl PERFORM S00-INIT-REPORT .
click PERFCRM 100-FROC
20 UNTIL WS ¥
263
264 PERFORM 905-CLOSE-TRAN-AND-RET-FILES.
265
266 GOBACK .
267
268 100-PROCESS—TR
263 PERFORM 70 :
|V
@ Debug Console 5 0 Memory!
13 ‘ IBM Debug Tool for z/OS tutorial ‘ © 2012 IBM Corporation

As you have already seen you can double-click in the gray area immediately to the left of
a statement. This example shows setting a breakpoint on line 258.
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Click the “Resume” button to run the program

3 IBM CICS Explorer

Explorer Edit Run Window Help

i B A

" g Process: 328254224 Program: SAM1

The breakpoint is also
dlsplayed in the

:E' ADTOOLS.ADLABSYSDFRUGISAMLY ?’i
A breakpoint was set
at statement 258

Line 254

239 FERFCORM 800-INIT-REPCRT .

261 PERFCRM 100-PROCESS-TRANSACTIONS
262 UNTIL WS-T ILE-ECF = '¥' .

264 PERFORM 905-CLOSE-TRAN-AND-RPT-FILES.

266 GOBACK .

4+ 7 7 0O|/®= variables | Breakpoints £ _EF Monitors

mebugz@ IN *’\';"v-_ 2 _.___.:- —
Click the “Resume”
button ||Ck [#] # Statement [ADTOOLS.ADLAB.SYSDEBUG{SAM1):256]

Modules

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

And that set a breakpoint. Notice that the breakpoint is displayed in the breakpoints view.
The breakpoints view shows a list of breakpoints. Clicking “Resume” runs the program

until the next breakpoint is reached.
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Result of clicking the “Resume” button
The program ran until it reached a breakpoint

£ 1BM CICS Explorer

Explorer Edit Run Window Help

i (B -0

3% Debug &2 i3 1 S R T =Y & - 7 7 O|/e= variables % . %g Bre
= 4" SAM1 [Incoming Remote Debug Session] Name
=4 Platform: zOS 390X Connection: 9.30.128.24:12666 ® o local variables a

=g Thread:1 (Runnable )

» Process: 328254224 Program: SAM1

[Ll 1l | m

[El ADTOOLS.ADLAB.SYSDEBUG(SAM1) 52 = B8 g:
Line 2538 Column 1 Insert Browse An
; 1 ; z ; ; 4 ; 5 ' ' 7
253 DISPLAY 'SAM1 STARTED DATE = ' CURRENT-MONTH '/' b]
254 CURRENT-DAY '/' CURRENT-YEAR '  (mm/dd/yy)'.
255 DISPLAY ' TIME = ' CURRENT-HOUR ':'
256 CURRENT-MTNUTE ':' CURRENT-SECOND.
257
. 258 PERFORM 900-0PEN-TRAN-BND-RET-FITES.
253 PERFORM B00-TNTT-REPORT .
260
261 PERFORM 100-PROCESS-TRANSACTIONS
262 UNTTL. W5-TRAN-FILE-EOF = '¥' . =
263
264 PERFORM 905-CLOSE-TRAN-AND-RET-FILES.
15 ‘ IBM Debug Tool for z/OS tutorial ‘ © 2012 IBM Corporation

The program ran until the breakpoint was triggered at line 258.
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The breakpoints view pop-up menu gives options for

setting breakpoints
|[=1 %]

create B ] apajcul i
" O ||69= variables | % Breakpaints &2

The breakpoint set at statement 258 is displayed

Right click and select additional breakpoints to

W Registers| & Monitors| 21 Modules| = O

® % R W g v
/2 iStatement [ADTDDLS.ADI.AB.SYSDEBUG(SAM]):ZSE]E
<= Go to File Address...
Add Breakpoint ¥ Entry...
Edit Breakpoint... Statement...
RT Load...
i ...
click [7] Disable Wate
FiMis aie nucessed

click
3 Remove Stop When D, 1
% Remove All Stop At All ntries
o= : =
= B || &= outline 53 =) Copy Ctrl+C =g

An outline is not availak
9¢ Export Breakpoints...

o2 Import Breakpoints...

IBM Debug Tool for z/OS tutorial ‘

16 W

© 2012 IBM Corporation

You can also set a breakpoint from the breakpoints view. Right click in the white area of
the breakpoints view and select “Add Breakpoint”. A menu is displayed with a list of

available breakpoint types. Select “Statement”.
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Specify line-number to set a statement breakpoint

€ Add a Statement Breakpoint =] <
Required information -
Sets a breakpoint to stop execution at a specific source line i
[[I pefer breakpoint until executable is loaded
Load Module/DLL/Executable
SAM1 v
Object/Program/CSECT £ Add a Statement Breakpoint =%
SAML e Optional parameters -
FATTERIE Make the breakpoint conditional upon the following parameters j
ADTOOLS.ADLAB.SYSDEBUG(SAML) v
3 4 Freguency
< 312 From: h
To: Infinity
Every: 1
@ NN Finish Cancel Expression:
Action:
\ click
Indicate the statement where you
want to set a breakpoint

CUST-ID =-22004':

Example expression:
(o

lick

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

A dialog is displayed. On the first screen, the breakpoint information page, specify the
statement number where you want the breakpoint to be set.

The other fields give you additional control and options. The “Defer breakpoint until
executable is loaded” check box lets you define a breakpoint in a program that has not
been loaded, such as subroutines that have not been called yet. Indicate the Load Module
or DLL in the first box, and the program or CSECT in the second, and optionally the debug

file. By default, the current program is assumed, so the load module and program names
are already filled in.

Click Next to continue to the “Optional parameters” page.

You can optionally set a frequency for the breakpoint. For example, if you enter "99" in
the "from" field, the breakpoint will trigger the 99" time the statement runs, but not the first
98 times. This is useful to quickly run to a certain record in a file, prevent run-away
situations, or debug loops.

You can also add an expression that must be true before the breakpoint will trigger,
which lets you continue to run through the statement until some variable is equal to or
exceeds a specified value.

Click “Finish”.
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The breakpoint was set at the statement

JIBM CICS Explorer

Explorer Edit Run Window Help
s
45 Debug 52 P e
= 4" SAM1 [Incoming Remote Debug Session]
=% Platform: zOS 390X Connection: 9.30.128.24:12667
=P Thread:1 (Runnable )
= saM1:01
s Process: 328254224 Program: SAML

[l ADTOOLS.ADLAB.SYSDEBUG(SAM1) &3 = B[ 5§ outline 2
Column 1 Insert Browse

|An outline is not available.

T-FILE-ECF NOT = 'Y’ i
—~RECORD-TYPE

MOVE CUST—OCCT
MOVE CUST-A
MOVE CUST—OCl
WRITE REPOR:
ZDD +1 TO NUM

18 W

IBM Debug Tool for z/OS tutorial ‘

© 2012 IBM Corporation

The new breakpoint is set at statement 312, and is shown in both the source and

breakpoints views.
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[ 1BM CICS Explorer

The Resume button or function key runs the program

Explorer Edit Run Window Help
i -

%5 Debug 2
= 4 SAM1 [Incoming Remate Debug Session]
=0 Platform: zOS 390X Connection: 9.30.128.24:12667
= Thread:1 (Runnable )
= SAM1 : 01
s Process: 328254224 Program: SAM1

(= [ N e P Frilg

ADD +1 TO NUM-CUSTCMER-RECS

310
The Resume function key is the
same as the Resume button

E‘ ADTOOLS.ADLAB.SYSDEBUG(SAM1) =2
Line 308 Column 1 Insert Browse
. T . i T I el e —
| 308 IF WS-CUST-FILE-EOF NOT = 'Y' [~]
309 IF CUST-RECORD-TYFE = 'C’

= O- -
B | gz

An o

F8

‘ IBM Debug Tool for z/OS tutorial

19
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Now that the breakpoint is set, run the program. Another way to resume, other than the

"resume" button, is to press the F8 key.
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The program ran until it reached a breakpoint

£71BM CICS Explorer

Explorer Edit Run Window Help
AR AR 2>
= - = " ]
%5 Debug &1 I3 (LTS SN e e = 8- O || 9= variab
= 4" SAM1 [Incoming Remote Debug Session]
=52 Platform: zOS 390X Connection: 9.30.128.24:1110 _ F:
=g Thread:1 (Runnable ) 2
= SAM1: 01
B Process: 328254224 Frogram: SAM1
—
[E ADTOOLS.ADLAB.SYSDEBUG(SAM1) i3 5 e F 3= outline
- (sAML) The aqua line indicates the current = ‘
Line 312 Column 1 Inser An outline
o B 5| statement. Statement 312 has not run yet. 1
309 IF CUST-REC [»]
310 ADD +1 TCO NUM-CUSTOMER-RECS
311 > SUBROUTINE SAM2 WILL COLLECT CUSTOMER STATISTICS
- 312 CALL 'SAM2' USING CUST-REC,
313 CUSTOMER-BALANCE-STATS
314 MOVE CUST-ID TO RPT-CUST-ID
315 MCOVE CUST-HAME TO RET-CUST-NAME
316 MCOVE CUST-COCCUPATION  TO RET-CUST-OCCUPATION
317 MCOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE =
318 MOVE CUST-CRDERS-YID  TC RBT-CUST-ORDERS-Y¥TD
319 WRITE REPCRT-RECCRD FRCM RPT-DETAIL AFTER 1
320 ADD +1 TO NUM-DETAIL-LINES

IBM Debug Tool for z/OS tutorial
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The program ran until it triggered the next breakpoint, at statement 312.
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Double click a breakpoint marker to clear a statement

| = 4" SAMI1 [Incoming Remote Debug Session]
=1 Platform: zOS 390X  Connection: 9.30.128.24:1110 i
=g Thread:1 (Runnable )

Line 312 Column 1 Insert Browse An ou

t R t 2 t t 4 t 5 + t 7 8 t
310 LDD +1 TO MNUM-CUSTOMER-RECS 1A|
311 * SUBROUTINE SAM2 WILL COLLECT CUSTCMER STATISTICS

i3 313 CALL 'SAaM2' USING CUST-REC,

| 313 CUSTOMER-BALRANCE-STATS

2 314 MOVE CUSTI-ID

| 315 MCVE CUST-MAME
316 MOVE CUST-CCCUBATION
m MOVE CUST-ACCT-BALANCE T

bl MOVE CUST-ORDERS-YTD TO RPT-COST-ORDERS-YTD
RPT-DETAIL AFIER 1

breakpoint
€1BM CICS Explorer
Explorer Edit Run  Window Help
O E R R 0
[3# Debug 2\ LI RS- T Rl G

Statement breakpoints have been
set at lines 314 and 316 &
| i ADTOOLS.ADLAB.SYSDEBUG(SAM1) £ = 5)(E= out

click [ Remove a statement
521 breakpoint by double clicking
fee the breakpoint indicator v
2 1 ‘ IBM Debug Tool for z/OS tutorial ‘ © 2012 IBM Corporation

You have seen that there are different ways to set statement breakpoints. There are also
several ways to remove them. Here is one method, double click a breakpoint icon in the

gray area next to a statement.
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Result of double clicking a breakpoint marker

|[E] ADTOOLS.ADLAB.SYSDEBUG(SAML) &2 = [mhife
Line 314 Column 1 Insert Browse !:An-
; ! 2 R " A z R : R ==
308 IF WS-CUST-FILE-EOF NOT = 'Y' [
309 IF CUST-RECORD-TYPE = 'C' b |
310 ADD +1 TO NUM-CUSTOMER-RECS
311 —smooomszan sl wrsc o@TTECT CUSTOMER STATISTICS
2 312 A The breakpoint at 316 was cleared
SToN
( MOVE CUST-QCCUPATION  TO RPT-CUST-OCCUBATION
\ MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE =
318 MOVE CUST-ORDERS-YTD  TO RPT-CUST-ORDERS-YTD
319 WRITE REPORT-RECORD FROM RPT-DETAIL AFTER 1
320 ADD +1 TO NUM-DETAIL-LINES
321 END-IF =]
_ |l
[«] i (2]

.B Debug

Console 52 . [ Memory|

IBM Debug Tool for z/OS tutorial
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That removed the breakpoint from line 316.
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Right click and select “remove” to clear a statement

breakpoint

€3 1BM CICS Explorer

= X |

Explorer Edit Run Window Help

ri- Bs @ %

= 4 SAM1 [Incoming Remate Debug Session]
= i Platform: z0S 390X Connection: 9.30.128.24:12670
=-of Thread:1 (Runnable )
- SAML 101
s Process: 328254224 Program: SAML

%5 Debug 23 Y| B2 RE

2 Statement [ADTOOLS.ADLAB.SYSDEBUG(qM1):312]
.2 Statement [ADTOOLS.ADLAB. SYSDEBUG( :314]

<= Go to File

Add Breakpoint

[ ADTOOLS.ADLAB.SYSDEBUG(SAMI) I2

Column 1 Insert

Line 314

= Edit Breakpoint...

LE-EOF NOT

» 314

317

IF CUS ORD-TYPE = 'C
TO NUM-CUSTOMER-RECS

TO RET-CUS

/;« ["] Disable
i 3 Remove
& Remove Al
= Copy

—CUST-ID
AME

&'~ T = Ot Variabl [®a Breakp. £

click
| 8 Export B ts...
o5 Import Breakpoints...

B Pl arajeur 4 cicss >
{148 Regista | EF Monitor | &1 Modules| = O |

1| BEs

RT

@CIicka:

et

23 !

IBM Debug Tool for z/OS tutorial
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Another way to remove a breakpoint is to select the breakpoint to be removed in the
breakpoints view, right click the breakpoint, and click "remove". Here that is done for the

breakpoint at statement 312.
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breakpoints views

The statement breakpoint is cleared from the source and

= 4 SAM1 [Incoming Remote Debug Session]

1BM CICS Explorer B
Explorer Edit Run Window Help

e B %0 B ] apaicul 4 cicss
%5 Debug 3 - i3 B RS e 5 (0= variabl | % Breakp. & i Registe | B Monitor | £ Modules| = O |

sl Process: 328254224 Program: SAMI1

X RED E% |
o i Platform: zOS 390X Connection: 9.30.128.24:12670 ( . Statement [ADTOOLS.ADLAB. SYSDEBUG(SAML1):258]
=] u? T_hread:l (Runnable ) 2 [ADTOOLS.ADL JG(SAML):314]
= S5AM1: 01

CCUPATION CUBATION

BALANCE T ~BALANCE =
CUST-CRDERS-YTD  TO ORDERS-YTD

WRITE REPORT-RECORD FROM RPT-DETAIL AFTER 1

ADD +1 TO NUM-DETAIL-LINES

(5= Outline 52 =

An outline is not available.

IBM Debug Tool for z/OS tutorial

24 !

© 2012 IBM Corporation

And the breakpoint is removed.
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Select a breakpoint and click the “Remove” button

B=x

B b apajcul € cicss >
O || 9= variabl |©z Breakp 2 . i} Registe | B Monitor | & Modules| = &
=

RE =W D BE
2 Statement [ADTOOLS.ADLAB. BUG(SAM1):258]

2 Statement [ADTOOLS.ADLAB. click{sami):314]

" O 5= Qutline &2 =8
An outline is not available.

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

Another way is to select a breakpoint in the breakpoints view, and then click the "X"-
shaped “Remove” button. In this example the breakpoint at line 314 is selected, and
remove is clicked.
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Result of clicking the “Remove” button

©I1BM CICS Explorer BEx
Explorer Edit Run Window Help
Nt Rt 0O B ] apajur 4y ccss >
5 Debug 1 i B B3 ®RT &~ 7 = O/t variabl |%% Breakp 3 i Registe | EF Monitor | &) Modules| = &
& & SAML [Incoming Remote Debug Session] /_Wg_\@ &Y

= Platform: z0S 390X Connection: 9.30.128.24:12670 ~ 9 5 50 it [ADTOOLS, ADLAB.SYSDERI

= o Thread:1 (Runnable ) (
= saM1:ol
b Process: 328254224 Program: SAML

(SAM1):258]

IF WS-CUST-FILE-ECF NOI

IF CUST-RECORD-TYPE =
ADD +1 TO NUM-CU

26 !

oF Outline 58

n outline is not available.
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Disable a breakpoint

B [=]X|

] aPajcuT
69=Variab | ® Break &I

R - w1

[ Monito | 57 Module| 5} Regist

2 Statement [ADTOOLS.ADLAB.SYSDEBUG(SAML):258]

& oacss *
=8
=

click
EE Outline 2
An outline is not available.

Disable a breakpoint by
un-checking the box

l=J s

(9= Varjab | ® Break i3

©)

5F outline 2
An outline is not available.

T Monito | 51 Module| i} Regist

Statement [ADTOOLS.ADLAB.SYSDEBUG(SAM1):258]

] arajcur S ccss ®
=0
=i =

R w1

27 W
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Instead of removing a breakpoint, you can turn it off temporarily. Notice the check box to
the left of breakpoints in the breakpoints view. A check mark in the box indicates the
breakpoint is enabled; no checkmark means the breakpoint is disabled. To enable or

disable, click the box to toggle the setting.
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Debug Tool version 10 tutorial

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

e Using the debugger
= Stepping through statements and running the program
» Program statement breakpoints

W = 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 how to view and update the values of program variables.
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Hover over a variable to see it's value

'<. 111l ')'

The hover feature: hold the

cursor (no click) over a Brt Browse
: ; . B T L DT Dl EE R
variable in the source view, — ——
gy s ment Record Count *%%
and the value is displayed! SATANCE-COUNT
88 * LA Rdb his customer's BALABNCE to the grand total *#%
g9 COMPUTE BAIQWNCE-TOTAL =
30 BATLNC (O 1IBALANCE-COUNT = +0000002.00] 2,37~ &
91 # FR¥ Cal e Average #%¥
g2 COMPUTE WHNCE-AVERLGE =
93 BALL -TOTAL / BALBNCE-COUNT
94 = ##%% Calculate Minimum #*#%
35 IF WS5-FIRST-TIME-S5W = 'Y'
96 MNMOoST oo T LI O T b N ,}iI:I_

Note: This option is can be

activated in the user preferences
L pebug Console 22 [ Memary

Program was stopped due to line/statement breakpoint at statement 81.
Fromram wa=s stnmmed done tn 1ine/statement hreaknnint At statement 87,
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One way to see the value of a variable is by “hovering”. First select the source view by
clicking anywhere in the source view. Then place your mouse cursor over a variable, but
do not click. The variable value pops up automatically. That's an easy way to see a value.
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The Variables view shows program variables, and
optionally variables referenced by the current statement

©1BM CICS Explorer O
Explorer Edit Run Window Help

5+ £ B )l apascur & cicss >
[%5 Debug 5 U (WS B -

¥ = O||e9= variables &2 % Breakpoints| 5 Registers| E¥ Monitors| &) Modules Y =0
= 4 SAML [Incoming Remote Debug Session]

=1 Platform: zOS 390X Connection: 9.30.128.24:126 ® cusT-D “E‘l‘lﬂﬂle
= Thread 1 (Runnable ) ® RPT-CUST-ID [Fp—

= sAM1:01 click /
o Process: 328254224 Program: S

= 5
sl S W — [ Variables referenced by the current statement
o 2 are displayed in the variables view
CALL 'SA
» | a1a HGVE €O 16 RPT-CUST-TH
315 MOVE CUST-K TO RPT-CUST-NAME
\B\MO‘.’E CEISE*O L N EO RPE*CEISE*OCC’;IFAiIO‘I
’f: HO“’; CUST-ORDERS-YTID 0 RPffE}US:fORDERSf;’fD
I EPORT-R! RD FROM RPT-DETAIL AFTER 1
~LINES
30 ‘ IBM Debug Tool for z/OS tutorial ‘
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The variables view provides another easy way to see variables. You can control the scope
of the variables shown in this view by changing the "filter" setting. The filter can be set to
show the current statement's variables, all variables, or COBOL working-storage, linkage,
or file section. By default this view automatically monitors variables referenced by the
current statement. Notice in this example, line 314 is the current statement, and it

references two variables: cust-id and rpt-cust-id. Those variables are displayed in the
variables view automatically. The step button is clicked.
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After a Step. The variables view displays variables
referenced by the current statement
(3 1BM CICS Explorer

Explorer Edit Run Window Help

(M[=1%]
%; -

35 Debugrm e

& Pl aracur $acss ”
i3 | B-20 R & - 7 = 8|6 variable; -
= 4 SAM1 [Incoming Remote Debug Session]
= (i Platform: zOS 390X Connection: 9.30.128.24:12679
=4 Thread:1 (Runnable )
= SAML: 01
of Process: 328254224 Program: SAM1

T

® CUST-NAME
® RPT-CUST-NAME

)

|&E ADTOOLS.ADLAB.SYSDEBUG(SAML) &2
Line 315 hié

= O[ B outline X
Column 1 nserc

An outline is not available.

|
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Now the next statement, line 315 is current, and it references different variables: cust-

name and rpt-cust-name. Now these variables are shown instead. As you run or step
through a program, the current variables are displayed.
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Select “Automonitor Previous” to display variables from
both the current and previous statements

B =] APAJGUI €% cics S *
9= Variables % . 9g Breakpoints| i Registers| & Monitors| & Modules + Y T 0
MName Value
® CUST-NAME 'Lynn, Amanda '
© RPT-CUST-NAME Monitor Local Variable
Monitor Memory 4 -
< RT Change representation 4 Ed
' click
@ = Copy Variables Ctrl+C
Find... Ctrl+F
= ©, Change Value... =B
Filter Locals y o OAl
—— —7- R IR - T v 1 Automonitor Current
™ 2 Automoniter Previous

3 COBOL File Section

n 4 COBOL Working-Stora|
F 5 COBOL Linkage Sgsti

6 COBOL Local-5

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

To change the scope of the variables view, right click in the view and select “Filter Locals”.
A menu shows the filtering options. "Automonitor current” is the default setting, and you
just saw what that setting displays. The filter is changed to “Automonitor Previous”.

DTv12s18UsingTheGUIPartl.ppt Page 32 of 73



Automonitor Previous displays variables from both the

current and previous statements

SO = 5=
1g Session]
ection: 9.30. 670
click

5 P aPAjGUT & cics s
%~ =0

Value

01001

‘01001
'Lynn, Amanda

am;: SAM1
'

Mame
o foron
8T Previous
® CUST-NAME
® RPT-CUST-NAME Current

= B(E= outline 52
\An outline is not available.

STAT
O RPT-CUST-ID

TC RPT-CUST-NAME

TI0 RFT-CUST-OCCUPATL
E TO RPT-CUST-ACCT-E

IBM Debug Tool for z/OS tutorial ‘
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“Automonitor Previous” is similar to the "Automonitor current” setting, in that it
automatically shows variables referenced by the current statement. But in addition, it
shows variables referenced by the previous statement shown. Notice that the current

statement references two variables, and rpt-cust-name is one of them. It
variables view, and it's value is blanks. The step button is clicked.
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you step and run

After a STEP. The Automonitor refreshes the display as

Jos

S e R= 0 9= Variables 52 S5 Breakpoints| i Registers| EF Monitars| £ Modules
sion] Name
9.30.128.24:12679 ®, CUST-NAME

%, RPT-CUST-NAME
® CUST-OCCUPATION
M1 @ RPT-CUST-OCCUPATION

The yellow highlighting means the
value has changed while in the
variables window

B P aracut 4y cicss

'Lynn, Amanda '
'Lynn, Amanda '
Musician

& =0

CE-STATS
TO RPT-CUST-ID

TO RPT-CUST-NAME

TO RPT-CUST-OCCUPATION
LANCE TO RPT-CUS5I ~BRLANCE
T TO RPT-CI RDERS-YID
—RECCRD FROM RPT-DETAIL AFTER 1
NUM-DETRIL-LINES

ECORD-TYEE = 'B*

[The Automonitor Previous option
_Brauee - displays results automatically as
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One statement ran, and now the next line is the current statement. Notice that in the
variables view, in addition to the variables referenced by the new statement, the rpt-cust-

name variable is still displayed. You can see that it's value changed.

"Automonitor previous" can be a very helpful setting, because it automatically shows the
results of changes to variables as you step through a program. This can save you a lot of

time as you monitor variable values while debugging.
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Select the COBOL Working-Storage Section to view all the
Working-Storage variables

(=] %]

»

o plaPajcur & cics s

&= T 7 O||ed= variables 52 9 Breakpoints| 2+ Monitors| & Modules| it} Registers Zoiml
=R
| Name Value

® CUST-NAME 'Lynn, Amanda
® RPT-CUST-HAMF - T
® cusT-occuraT  Monitor Local Variable

& RRTCUST-0CCL  Monitor Memory 4
Change representation 4
RT =| Copy Variables Ctrl+C
. i Gl
click| Find... Ctri+F
owse
,,,,,, T R— o1 @, Change Value...
T-CUST-ID
T-CUST-NAME Filter Locals »  OAl
£ T-CUST-GCCUBATICN v 1 Automonitor Current
T-CUST-ACCT-BALANCE v 2 Automonitor Previous
3 COBOL File Section
4 COBOL WorkingfNforage Section
5 COBOL Linkage
6 COBOL Local-St: ;
: click
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There are other filtering options. Again, to see the options, right click in the variables view
and select "filter locals". Notice that there are options to display all variables, and options
to display variables in the COBOL file section, working-storage, linkage, and local storage
sections. This time, COBOL working-storage is selected.
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view all the working-storage variables

Result of adding the COBOL working-storage section to

-

M[=] X]

@ ® WS-FI[CIiCk

) bl apajcur @ cicss ?

&= 7 = 0| #= varigbles 8 % Breakpoints| X Monitors| & Modules| i Registers =i
S = i 5 e
HName Value [~
e b1 DBL’\ND-TIME =

® ® WORK-v. wre e ES

Double click the tab '
to expand the view

= 0/ B= outline 52 }

An outline is not available.

e

1ST-ORDERS-¥TD

TATI. AFTER 1

The working storage
starts here
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All variables in the COBOL working-storage section are displayed. You can scroll the view
using the scroll bar to locate variables. Here the variables view is expanded by double

clicking its tab.
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Showing all working-storage variables

| ® ® SYSTEM-DATE-AND-TIME
A, WS-FIELDS
WORK-VARIABLES

(5 1BM CICS Explorer

Explorer Edit Run Window Help

Hmis B A

(69- variables 22 % Breakpoints| & Monitors| & Modules| 34! Registers|
| Name Value

; click r-saLance-sTaT
& @ PRUDUCT-STATS
= ® RPT-HEADER1
= ® RPT-HEADER2
%= ® RPT-HEADER3
+ @ RPT-DETALL
® ® RPT-TRAN-DETAIL
® ® ERR-MSG-BAD-TRAN
= ® RPT-TOTALS-HDR1
% ® RPT-TOTALS-HDRZ
= ® RPT-TOTALS-DETAL
= ® RPT-ABEND-TRAN
= ® RPT-SPACES
® \WS-REPORT-STATUS ‘00’

Expand a section by
clicking.the “+"»

37 ‘ IBM Debug Tool for z/OS tutorial

N

© 2012 IBM Corporation

Group variables are collapsed, and these are indicated by a “+” in front of the variable
name. To expand an item to see it's subordinate variables, click the “+”.
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Showing all working-storage variables

| 1BM CICS Explorer

Explorer Edit Run - Window Help

- B v
9= Varigiles &3 . @ Breakpoints| [ Monitors| £ Modules| 112 Registers
Hame I
® o
. remon | Double click the tab
n ® sT) DBL-TIME to shrink the view
= & WS-FEEL |:
® ws-(CIICk TATUS ‘00’
® \WS-TRANFILE-STATUS 00’
® \S-REPORT-STATUS 00’
® \WS-TRAN-FILE-EOF '
® WS-TRAN-OK '

® \WS-CUST-FILE-EOF w
® WS-TRAN-MSG '
% ®, WORK-VARIABLES
© @ TOTALS-VARS
= ®, CUSTOMER-BALANCE-STATS
@ BALANCE-COUNT
@ BALANCE-TOT
® BALANCE-MIN
@ BALANCE-MAX
@ BALANCE-RANGE
@ BALANCE-AVG
© @ PRODUCT-STATS
© @ RPT-HEADERL
© @ RPT-HEADERZ
© @ RPT-HEADER3
© @ RPT-DETAL
© @ RPT-TRAN-DETAL

+0000001.00
+0000067.68
+0000067.68
+0000067.68
+0000000.00
+0000067.68

@ ® ERR-MSG-BAD-TRAN
® ® RPT-TOTALS-HDR1
® @ RPFT-TOTALS-HDR2
® @ RPT-TOTALS-DETAIL
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The group was expanded to show the lower level variables. To retract it again, you can
click the “-". To reduce the view back to it's normal size, the tab is double clicked.
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Changing a variable value

=%

~ B ||td= variables &3

Name

&, CUST-NAME

&, RPT-CUST-MAME
CUST-OCCUPA

=)
® RPT-CUST-OC

= O[5 outline 2

i Pl aPafGul 4 cics s *

Right click and select

“Chan

N
TI0N

RT

'Musician @C“Ck

Value”»
'Lynn, Amanda
'Lynn, Amanda

Manitor Local Variable
Monitor Memory
Change representation

1 [ Copy Variables
Find...
), Change Value...

Filter Locals

9 Breakpoints| E Monitors| & Modules| il Registers

-

Ctri+C
Ctri+F

3

click

=08

o v
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You can change the value of a variable. Select and right click the variable that you want to
change, then select “Change Value” from the pop-up menu.
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Change the value

=%

Enter in the new
value in the text box i Pl aPafGul 4 cics s *

= 5(t4= variables i2 © Change Varia't;e X Ies} i Registers} =0
Variable: DISP CUST-OCCUPATION 'J‘>E =
Name B Length: 28
® CuST-NAME, o ) ' '
&, RPT-CUST; '
& cistiocd 1 :
® RPT-CUST-

7 Cancel
'Musician .
click

. ®

= E\”/EE Outline 52
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A “change variable” pop-up is displayed. Type in the new value, and click “OK”.
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The value was changed

b APA/GUI 4 CIcss P
5| /69= variables 7 ©a Breakpoints| [ Monitors} &) Modules} el Registersw =0
1 The value has now been =
changed for the session -
Mame Value
&, CUST-NAME 'Lynn, Amanda '
®, RPT-CUST-MAME g, Areagda
ﬂ-_t CUST-OCCUPATION !
iﬁ RFT-CUST-OCCURPATION !
'Engineer '
= EPHKEE Outline 2 =8|
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And the value is changed.
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Control + F searches for text in a window

| = & SAM1 [Incoming Remote Debug Session]
=1 Platform: zOS 390X Connection: 9.30.128.24:12679
=-o® Thread:1 (Runnable }

Name
®, CUST-NAME
¥, RPT-CUST-NAME

€71BM CICS Explorer

Explorer Edit Run Window Help

i T %- 0

(%5 Debug 27 - i i i B RE & - 7 = O]/t variables 5 8% Breakpoints

@I Find Text

Search string:

st )

Case sensitive

Select th_e Program: SAM1
source view

(= ADTOOLS.ADLAB.SYSDEBUG(SAM1) i :

Line 316 Column 1 Insert

i et
i Reg

cajpmaziguossy

322 T-RECORD-TYPE = 'P'

1 2 - 3 4
312 CALL 'SAM2 1]
313 cusToME]| £ 0 Cancel ]
314 MOVE CUST
315 MOVE CUST-NZME TO RPT-CUST-NEME ]
- 316 MOVE CUST-OCCUPATION T0 RET-cusT-occuPBNKClick
317 MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BADAnLE
318 E CUST-ORDERS-YTD TO RET-CUST-ORDE :
319 TE REPORT-RECORD FROM RPT-DETAIL AFT) The SeIeCted view
370 CTRL + F |} -1 t¢ mom-peratr-rines is searched
| iz 5
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Sometimes you need to find a variable in the source view. You can right-click in the
source view and select "find text", or you can use the “CTRL + F” hot key to bring up the

“Find Text” pop-up. Enter part of the variable name and click OK.
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After repeated CTRL + Einds

€7 1BM CICS Explorer

Explorer Edit Run - Window Help

035 %

= 4 SAM1 [Incoming Remote Debug Session]
=08 Platform: zOS 390X  Connection: 9.30.128.24:12679
=g Thread:1 (Runnable )
= SAM1 : 01
g Process: 328254224 Program: SAM1

[Fl ADTOOLS.ADLAB.SYS DEBUG(SAM1) @7

Line 314 Column 37 Insert Browse

-1 . 2 . 3————+f-4¢ ; B
312 CALL 'SEM2' USING CUST-REC,
313 CUSTONER-BAL STATS

LTS
314 MCY

%5 Debug 2 [ 3 P S e & - ¥ T O|[®= variables 2

Name

€, CUST-NAME

&, RPT-CUST-MAME
@ CIST-NCCHIPATTON

TO RPFT-CUSTI-ID

315 MOVENCL DA TC RPT-CUST-NAME

» 316 MOVE CUST-CCCUPATICN TO RPT-CUST-OCCUPATION
317 MOVE CUST-RCCT-BALANCE TO RFT-CUST-RCCT-BALANCE
318 MOVE CUST-ORDERS-YTID TO RFT-CUST-ORDERS-YTID
318 WRITE REFORT-RECCRD FRCM RFT-DETAIL AFTER 1
320 ADD +1 TO NUM-DETAIL-LINES

9% Breakpoin
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The first occurrence of the string is highlighted. You can repeat the find to search forward

in the program.
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Display the monitors view

=0jed

T4 ] APafGul # cicss

)= Variables 2 .9 Breakpoints| [ Monipgrs| &1 Modules| ifi} Registers 7 =0
Name Value
® CUST-OCCUPATION . tian !
® RPT-CUST-OCCUPATION click '
< ¥
= B||5% outline 2 =

An outline is not available.
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Next, you will learn about another view you can use to display variables, the monitor view.
Click the "monitors" tab to select it.
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Add a variable to the Monitors view

7 IBM CICS Explorer

Explorer Edit Run  Window Help

03 (Gl ¢ #-

LJ

#¥ Debug 32 O
= 4 SAM1 [Incoming Remote Debug Session]
=-1f® Platform: zOS 390X Connection: 9.30.128.24:12687
=-¢® Thread:1 (Runnable )
= SAML : 01
p| Process: 328254224 Program: SAM1

B B3R

Right click the variable after

320

FND-TIF

4+ 7 7 O t9= variables | ®s Bre

Find Text...

Find Function or Entry Point... Ctrl+F12

B AI?T highlightin - Add Breakpoint
Line . - = SEOMSS Add watch Breakpoint...
< ]
312 CALL 'SAM2' USING CUST-REC, Jump To Location
313 CUSTOMER-BALANCE-STATS Run To Location
314 MOVE EUSIID TO RET-(
315 MOVE CUST £ TG RET-0| Monitor Expression
» 316 MOVE CUST ATION TG RET-C | . Memary
317 MOVE CUST SE TO RET-(Q
318 MCVE CUST RT TC REFT-0  Edit Source Lookup...
] T _| . I-
Y Click ST e Tt

Switch View

Ctrl+F

k
Tip: Use the Find action to locate
variables in the source

akpoints | & Monitors &2

[=

= O|| &= outline &

An outline is not
————+

)

»

lick
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You can add individual variables to the monitors view. One way to add a variable is to

highlight it in the source, right click it, and then select “monitor
shows variable “CUST-ID” added to the monitor.
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Result of the "Monitor Expression”

€1BM CICS Explorer

Explorer Edit Run Window Help
ARSI
| %5 Debug 57 b mM BB RT p
| & & SAML [Incoming Remote Debug Session]
= i Platform: zOS 300% Connection: 9.30.128.24:12687 Error: (130) EQA2316E Variable not fol|
. = of Thread:1 (Runnable )
= SAM1: 01
w| Process: 328254224 Program: SAM1

& CusT-D = 01001

&~ ¥ 7 O |[e= variables | % Breakpoints [ Monitors 22 g Moduls

[ ADTOOLS.ADLAB.SYSDEBUG({SAML) i%
Line 314 Column 31 Insert
+ 1 : 2 - £

31z
311
315
- 316
317
318
319
320
321 END-I
322 IF CUST-RECORD-TYEE

328

VE CUST-ORDERS-YID T
REPORT-RECORD FROM RPT-DETAIL AFTER 1
1 TO NUM-DETAIL-LINES

324

|Monitorwas added '
<] |

=m] EE Outline &2

An outline is not available

46 ‘ IBM Debug Tool for z/OS tutorial ‘

© 2012 IBM Corporation

CUST-ID is shown in the monitors view. A variable added to the monitor will remain there
until you remove it. As you run and step through the program, you can watch as the

program changes it's value.
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After adding more variables to the monitor

0 Session]
=ction: 9.30.128.24:12687 Error: (130) EQA2316E Variable not fou

®
® CUST-NAME = 'Lynn, Amanda
® CUST-OCCUPATION = 'Musician

T4 bl apajur # cicss ?
Ul LG 4 &~ ¥ 7 O/[0d= Variables | ®o Breakpoints | EX Monitors 2 . &1 Modules| ¥ Registers =0

R

TR B bE

Am: SAML ® CUST-ACCT-BALANCE = +0000067.68
i B =
T | Monitors were added ' =0
Inzerc Browse An outline is not available.
. - =
2 7
~
—CUST-
T\ RPT-CUST-NAME
CUST-OCCUPATION T§ RPT—CUST-OCCUPATION
COST-ACCT-BALANCE X0 RPT-CUST-ACCT-BALANCE
SET_QRDERS-¥PT”  TO RPT-CUST-ORDERS-YTD
ITE REFORT-RECORD FROM RFT-DETAIL RFTER 1
DD +1 TO NUM-DETAIL-LINES
RECORD-T B
TINE SEM LLECT PRODUCT STATISTICS
“1I 'SEM3' USING CUST-REC,
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Add as many variables to the monitors view as you need. Typically, you use the monitor to
display important variables that you always want to see. In this example, several other

variables were also added.
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Clearing a variable from the monitor

M= X

- 7 = O|[t9= variables | ® Breakpoints | EZ Monitors 2 . & Modules

iable not fou

T bl APAjGUI € cics s 7
i Registers =0
FRELEE B EBE
»

Monitor Memory

Change representation 3

Change Value...
= Monitor Expression... Ctrl+Shift+M

3¢ Remove Monitored Expression

i Remove All

&, Disable Monitored Expression . = 8
click

% Show Type Names l
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To remove a variable from the monitors view, highlight it and right click, and then select
“Remove Monitored Expression”.
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Result of “Remove” action —
the monitored variable was cleared

ME X

I ] APAJGUT & CICS S
~ O ||¢d= variables | 9 Breakpoints | = Monitors &2 &) Modules| it} Reqisters =0

R 3&_1325 E ARl =

enotfou| @ 'CUST-NAME = 'Lynn, Amanda
® CUST-OCCUPATION = 'Musician
® CUST-ACCT-BALANCE = +0000067.68
>

= 01|52 outline 2 =8

An outline is not available.

)
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That removes the selected variable from the monitor.
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Remove multiple items from the monitor

Select multiple items by
clicking and holding down
the Control key,

+ click e =
An outline is not available.
7 : 1 : -+

{ Remove button

k] APA/GUT € CIcS S >
9 Breakpoints | Monitors &3 . &) Modulgs| 35 Registers

o %R E &
= RUST-NAME = 'Lynn, Amanda '
@ “OCCUPATION = 'Musician '
= . 68

click
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Another way to remove one or more variables is to select them and then click the
"remove" button. You can remove several at a time if you hold down the “control” key,
and multi-select by clicking on each variable. Once the variables are selected, click the

“X”-shaped remove button.
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Result of a clearing multiple items from the monitor

{[=1%]

R T 4§ - ¥ = 0O|[69= Variables | % Breakpoints |EF Monitors £2 & Modules

B bl Arajcur $cicss *
- =

! Registers |

=

+ N %

TS

7~ @ ICUST-OCCUPATION = Musician

4 a .
Monitors remain
active until you

=i Ii 5= Outline

||

Zrowse | An outline is not available.

remove them
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That removes the selected variables.
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Select and double-click to add a variable to the monitor

€J1BM CICS Explorer

Explorer Edit Run Window Help
i -0
(€3 Debug 27 (i 3

| & 4 SAM1 [Incoming Remote Debug Session]

=g Thread:1 (Runnable )
~= SAMI : 01
. Process: 328254224 Program: SAM1

ﬁ ADTOOLS.ADLAB.SYSDEBUG(SAM1) 7

B 8-20eF 0 &

i Platform; zOS 390X Connection: 9.30.128.24:12689

¥ = B |[td= variables | 9 Breakpoints | Monitors 2 &) Modules

@ CUST-OCCUPATION = 'Musician !

= 5B outline 52

Line 317 Column 48 Insert Browse |An outline is not available.
1 2 : 3 2 B3 : 7 & 9-———+
| TO RET-CUST-NAME |&|
» "0 RET-CUST-OCCUPATION i
I
324
325 B
326 ADD +1 TO NUM-FRODU
327 END-TIF
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An easy way to monitor a variable is to select and then double-click it.

DTv12s18UsingTheGUIPartl.ppt
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Result of double-click

a variable

2 1BM CICS Explorer

Explorer Edit Run  Window Help

£ - - O
%5 Debug 2 I3 M B33 RS £-7°0 M:VEHEME‘S(BQ Ereakpomtsf@= Menitors £2
= 4" SAM1 [Incoming Remote Debug Session]

= % Platform: zOS 390X Connection: 9.30.128.24:12689

&) Modules :

o Thread:1 (Runnable )
= SAM1: 01
bl Process: 328254224 Program: SAM1

#® CUST-OCCUPATION = 'Musician '
® CUST-ACCT-BALANCE = +0000067.68

MCVE CUST-ACCT-BALANCE TO RFT-CUST-ACCT-BALANCE
MCOVE CUST-ORDERS-YTD TC RPT-CUST-ORDERS-YID
WRITE REPORT-RECORD FROM RPT-DETAIL AFTER 1
ADD +1 TO NUM-DETAIL-LINES

END-IF
IF CUST-RECORD-TYPE = 'P'
= SUBROUTINE SAM3 WILL COLLECT PRODUCT STATISTICS

CALL 'SAM3' USING CUSI-REC,
PRODUCT-STATS
ADD +1 TO NUM-PRODUCT-RECS
END-IF

E‘ ADTOOLS.ADLAB.SYSDEBUG(SAM1) &2 4 e - .
Line 317 Column 48  Insert Browse Monitors remain
2 . N 7 " .
: 2 u ' active until you
315 MOVE CUST-NAME TO RET-CUST-NAME
- 318 MOVE CUST-CCCUBATION TO RPT-CUST-OCCUPATION clear them
317

Compiled Debu

Double-click to monitor is an option setting
in Window > Preferences > Run/Debug >

53 W
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That added the variable to the monitors view.
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Add a variable to the monitor
with the Monitor Expression button

€71BM CICS Explorer

Explorer Edit Run Window Help
T - 0
| % Debug 57 . i3
= 4 SAM1 [Incoming Remote Debug Session]
o Platform: zOS 390X Connection: 9.30.128.24:12689
=-of Thread:1 (Runnable )
= SAML: 01
»-| Process: 328254224 Program: SAML

B BT &+ ¥ = 0 t= variables % Breakpoints | [E Monitors 57

[5] ADTOOLS.ADLAB.SYSDEBUG(SAML) &

Line 318 Column 46 Insert

% =

&1 Modules| 11} Registers

 Qadk. R
® CUST-DCCUPATION = 'Musician /
® CUST-ACCT-BALANCE = +D000053465

Monitor Expression
button =
Browse | An outline is not e.

] Ara/cu

X]

[]

| 315 T T e T
» 316 -
| 317 MO8 O F LANC! 5 .
ate ) s e &9 Monitor Expression
ADD 41 TO—— o o | CUST-ORDERS-YTD)
Highlight the variable Evaluation Context
YOou want to monitor ¢ STATISTICS File: ADTOOLS.ADLAB, SYSDEBUG(SAML1)
Line: 318
326 ADD +1 TC NUM-PRODUCT-RECS
az7 END-IF View: Source
: Thread: 1

3} pebug Console 52 [ Memory o)

Cancel

click
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One other way to add a variable to the monitors view is to use the “Monitor Expression”
button. In the source view, highlight the variable. Then in the monitors view, click the “+"-
shaped Monitor Expression button. A pop-up is displayed, with the variable name already

filled in. Click “OK”.

This method can also be used to add a variable that is not highlighted, by typing in the

name of the variable.

DTv12s18UsingTheGUIPartl.ppt
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Result of using the Monitor Expression button

orer

M= X]

Window Help

B ] apajcur 4 cicss >

O B B-2 T & - 7 7 0|/ variables (Se Breakpoints fE= Monitors 53 . Mudules] it Reg\sters] =0
] Remote Debug Session] == Sﬁ A== =N =]
5 390X Connection: 9.30.128.24:12689 @ CIUST-OCCUPATION = 'Musician
(Runnable ) ® CUST-ACCT-BALANCE = +0000067.68
t01 ® CUST-ORDERS-YTD = +00009
254224 Program: SAM1
SDEBUG(SAM1) 2 = O[5z outline 2 =0
clumn 46 Insert Browse An . -
S 4 I 7 Ea— Monitors remain

T ||
MOVE CUST-NAME TC RPT-CUST-NAME
MOVE CUST-CCCUPATION TO RPT-CUST-OCCUPATICH
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE COST-ORDERS-YTID TC RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETATL AFTER 1
ADD +1 TO NUM-DETAIL-LINES
END-IF
IF CUST-RECORD-TYPE P’
SUBROUTINE SAM3 WILL COLLECT PRODUCT
CALL 'SAM3' USING CUST-REC,
PRODUCT-5TATS
ADD +1 TO NUM-PRODUCT-RECS
END-IF
END-IF .

STATISTICS

300-PROCESS-TOTALS-TRAN.

active until you
clear them
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The variable was added to the monitors view.
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Overtype the value of a monitored item to change it

=Jokd

& ] apAfGul € cics s 2
g = 7 = O|/td= variables (99 Breakpoints |r|‘;J Monitors 57 . &) Modules} Y Registers} =0
R FBLEABLE L ES
® CUST-OCCUPATION = 'Musician
@ CUST-ACCT-BALANCE = +0000067.
® CUST-ORDERS-YTD = +00009 DBL
click
© Change Variable X =g
Variable: DISP CUST-OCCUPATION le
g la__] i&pﬁ Length: 24
AME "Writer .
A \ Change the value of
OCCUETRERH the variable
LCCT-BALANCE
CRDERS-YTD
SRR L @ Cancel
@ click
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To change the value of a monitored variable, double click it. Overtype with the new value

in the pop-up, and click OK.
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The value of a variable was changed

=S|

()= Variables ("o Breakpoints (E= Monitors &2

B P apascur € cicss ®

& Modules\l it Registe-rﬂ =08
+TRRERLED H BS
Ty, CUST-OCCUPATION = "Writer !
By CUST-ACCT- At eE—=000rn 7. 00
&, CUST-ORDERS-YTD = +00008
| (3]
= E|| 5= Outline 32 =0
An outline is not available.
——————— TS U B
]
“JBATTION
T-EBALANCE
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That changed the value.
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Monitoring group variables

B ] apajGur € cics s 2
& Modules} it Registersq =8
FRELERD B BS

¢

)= Variables (99 Breakpoints (E= Monitors &2

&, CUST-OCCUPATION = "Writer
&, CUST-ACCT-BALANCE = +0000067.68

e EQERS-YTD =| Add CUST-REC as a Monitored
® CUST-REC Variable using.one of the methods

( Group variables are indicated by
| 2] the “+".symbol. Click it to expand
the variable.

An outline is not available.

R -
(&)
ER STATISTICS
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Group variables are indicated by a “+” symbol next to a variable. You can expand a group
variable by clicking the “+".

DTv12s18UsingTheGUIPartl.ppt Page 58 of 73



Expanded group variable

M=) X

T =] aPafeur 4 cicss >

® CUST-ACCT-BALANCE = +0000067.68

f ® CUST-NAME = 'Lynn, Amanda
@ CUST-ORDERS-YTD = +00009
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\ CUST-CITY =
® CUST-OCCUPATION = "Writer
e

= % = B /6= variables ("o Breakpoints rE= Monitors &2 . &) Modules} it Registe-rs} =0
P TR
= & OST-REC »

® CUST-KEY

= E|| 5= Qutline 2

An outline is not available.
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()
STATISTICS
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That shows the subordinate variables in the group.
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Collapse the group variable

M=) X

T =] aPafeur 4 cicss >

- 7 = O/||®= variables ("o Breakpoints rE= Monitors &2 . &) Modules} it Registe-rs} = O
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&, CUST-REC -

® CUST-KEY
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) , Click the “-";to collapse
the group.variable.
L oST-ACCT-BALANCE = +0000067.68

@ CUST-ORDERS-YTD = +00009
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e
= E|| 5= Qutline 2 =0
An outline is not available.
s el LS
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STATISTICS
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Collapse a group variable by clicking the “-".

DTv12s18UsingTheGUIPartl.ppt

Page 60 of 73



Collapsed the group variable

=)k

) RPT-CUST-HNAME
EPT-CUST-OCCUPATICH
RPT-CUST-ACCT-BALANCE

RPT-CUST-CORDERS-YTD
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i k1 APA/GUI € CICSSM 7
& - ¥ = B)[®-Variable |% Breakpo & Monitor 2 & Modules| ¥ Register | = 5
P RKBLEBD L BE
1:4881 ® CUST-REC
The group variable can be
expanded or collapsed any,time
[2]
= O/ 5 Qutline = = O
Srowse An outline is not available.
T T T e -
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The group variable is collapsed again.
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“Set Auto On Both” command

315 MOVE CUST-NAME

& T-N IO RPI-COUS
» 3ie MOVE CUST-CGCCUEATICN TEG RET-CUS
317 MOVE CU.
318
3is
320
321
322
32

|E2 Debug Console &2 - 0 Memory|

IEQA2261E An error occurred while

] |

/‘-—\
Debug Engine Commam( set auto on both\)

is not accessible.

lzome4ssI sve screening is aisapied ENtEr the “set auto on both”s lable.
{Program was stopped due to 3torag Command |n the Debu COI’]SO|e 5 byte(s3).

Debugging of non-LE pr

Enter
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You have seen that you can auto monitor variables in the variables view. But you can
optionally display the auto monitor in the monitors view instead. Enter a "set auto on" or

"set auto on both" command in the debug console.
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"Auto monitor" variables display in the monitors view

rer

Nindow Help

T k1 APA/GUI & CICSSM 7
= 5o Variable:'ém S % Breakpom\__il M:_J_(_j_ules_"}%?‘u'w’ Re_gister-‘ =0
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“emote Debug Sessi:*
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@ CUST-NAME = 'Lynn, Amanda
-& RPT-CUST-NAME = 'Lynn, Amanda

Click “Step?» - & CUST-OCCUPATION = "Musician

TR0 Pro0T 1 &, RPT-CUST-OCCUPATION = Current
SDEBUG(SAML) & = 5)(2 Outline % =
> Insext Browse |An outline is not available.

3 : a4 L 5 : : 7

MOVE CUSS—ACCT-RALANCE TO RPT-CY CeF=EATANCE
MOVE CUST-ORDERS-YTD IO RET-CUST-ORDERS-YTD
WRITE REPGRT-RECORD FRCM RPT-DETAIL AFTER 1

ADD +1 TO HUM-DETATX HES

dis

The “set auto on both”.command
turns on the auto monitor and
ys it in the monitors view
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That turns on the auto monitor in the monitors view. Other variables you have added to
the monitor also continue to be displayed. Notice that the variables from the current and

previous lines are shown. "Step" is clicked.
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Result of step with “Set Auto On Both”

lemote Debug Session_]-
190X Connection: 9.30.128.24:28033
innable )

~€ CUST-OCCUPATION = 'Musician
& RPT-CUST-OCCUPATION = Musician
@ CUST-ACCT-BALANCE = +0000067.68

12800 Program: SAM1 ® RPT-CUST-ACCT-BALANCE = "rrrrrrrpe

‘:'E_I‘ &= Outline 22
Insert Browse 'An outline is not available.
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e UST-OCCUPATICHN TC0 RFT-CUST-OCCUPATICR
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WRITE REPORT-RECORD FRCM RPT-DETAIL AFTER 1
ADD +1 TO NUM-DETATL-LINES

|
)
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After stepping, the variables in the auto monitor changed based on what are now the

current and previous statements.
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Move the monitors view

=JOkS

innable )
i ~ ® (CUST-ACCT-BALANCE = +

19800 Proaram- SAM1 ~.® RPT-CUST-ACCT-BALANCE =
Drag and drop the
Monitors view to move it

= O|(8= outline
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/indow Help
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LG s T ) FXREEE | ES
remote Debug Session] =®Click +:
190X Connection: 9.30.128.24:28033 5 i‘drag CUPAWION = Wusician

L& s -OCCUPATION N\ 'Musician '
0067.68

2

SDEBU - )
- Insert Browse ‘An outline is not available.
. . . , 5 .
MOVE CUSTI-ID TO RET-C [
MOVE CUST-NAME TO RET TAME e
MOVE CUST-OCCUPATION  TO RET T_OCCUPATION
HOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
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The monitors and variables views can be used in tandem. If you have them in different
panes, you can see both of them at the same time. The monitors view is moved by

dragging it's tab to a different pane.
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An example of using
the variables and monitors views together

lorer EDD @
Window Help
= B APA/GUI % CICS SM
- - . _':__“E__i_ :4l‘7‘1= VariaEIes 5 Tse Breai(-pointsn: & Mociu_les_.\mm;w’ Register;i Lk = E'_
B H| B -2arT & = ¥ || Name Value =
10 Remote Debug Session] # @ SYSTEM-DATE-AND-TIME
)5 390X Connection: 9.30.128.24:8211 @ ® WS-FIELDS
(Runnable ) @ ® WORK-VARIABLES
01 x @ ® TOTALS-VARS
9302800 Program: SAM1 = ® CUSTOMER-BALANCE-STAT
= ® PRODUCT-STATS ™
a | - - B8
COBOL working 3 I —— | [z
stora section
SYSDEBUG(SAM1) % = O[5 Qutline & Monitors % . F=
wn 1 Insert Srowse | E X%kl E|HED
HOVE CUST-ID IO RPT-CUST-1ID ‘ # ?A CUST-REC
MOVE CUST S lect d - bl ® CUST-ACCT-BALANCE = +0000067.68
MOVE CUST elected variaples i & RPT-CUST-ACCT-BALANCE ='  67.68'
MOVE CUST-A! SALRNCE i
MOVE CUSTSORDERSSYTD  T0 RET-CUST-ORDERS-YTD ® CUST-ORDERS-YTD = +00009
WRITE REBORT-RECORD _ERQM RET-DETATL ZFTFR ] ® RPT-CUST-ORDERS-YTD = "rrrrrrrrrr
ADD +1 TO NUM-DETAI] 1
sl Auto monitor
IF CUST-RECORD-TYPE = o
[l
| 2]
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Here is an example of using both views together. In this case, the filter in the variables
view is set to show COBOL working storage variables, and the monitors view is displaying

selected variables and the auto monitor.

DTv12s18UsingTheGUIPartl.ppt

Page 66 of 73



Another example of using
the monitors and variables view in tandem

plorer E@
n Window Help

B 1 APA/GUI 4 CICS SM
[t Variables 22 - % Breakpoints| & Modules| ¥ Registers| - <& ~ ~ |
&+ 7| Name Value |
€, CUST-OCCUPATION 'Musician !
%, RPT-CUST-OCCUPATION  'Musician
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® RPT-CUST-ACCT-BALANCE 'rrrrrrrrrr
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ing Remote Debug Session]

205 390X Connection: 9.30.128.24:8211
- (Runnable )
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: Auto monitor
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|8 5YSDEBUG(SAMI) 2
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Bzowse EXRLEBE D BE|
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i - CUST-KEY
—_— & CUST-NAME = 'Lynn, Amanda
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; ATION T RET-CUST-OCCUEATION & CUST-ORDERS-YTD = +00009
R B U E S ST T CE WL — | ® CUST-CITY = 'Splrit Lake
WRITE REPORT-RECORD FROM RPT % CUST-OCCUPATION = 'Musician

ADD +1 TC NUM-DETAIL-LINES
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Here is another example of using both views together. This time, the filter in the variables
view is set to show the auto monitor, and the monitors view is displaying only selected

variables. Using these two views together gives you a lot of control over which variables
display automatically as you debug your program.
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Add a monitored variable to the memory monitor
M[EX]

i ] apajcul 4 cicss 7
~ O ||e49= variables | % Breakpoints | EF Monitors &2 . & Modules| i Registers| = 8
T RRWED H BE

Add a variable to the memory
monitor by right clicking and
selecting.a format

rvariable| €, T-REC
i » 1 Hexand Character
T-KEY Monitor Memory .
Change representation 4
RT " ‘
. - Change Value...
Lelick>d <k Monitor Expression... Ctrl+Shift-+M

UST-ORL 3 remove Monitored Expression
CUST-CITY % Remave Al

® cusT-occ
% show Type Names
12
= O || 5= outline &2 =8
An outline is not available.
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Now you have seen how to use the monitors and variables views to work with variables.
You can also display memory in the memory view. In this example, the cust-rec variable in
the monitor is right clicked, “monitor memory” is selected, and then the representation.
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The variable is displayed in the selected format =

in the Memory view

3 Debug Console | @ Memary &2 . B DTCN Profiles

Manitors 2= 3 % |CUST-REC : 0x39BCD <Hex> &% =k New Renderings...

@ CUST-REC Lddress 4 - 7 g - B C - F

00039BCO | 1 104040 40
00039BDO
O003SBEOD
O0039BFO
00032C00
00033C10
00033C20
00033C30
00033C40
00038C50
00033C60
ANN3ar7n

B
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That added a rendering to the memory view. It displays storage beginning at the address
of the selected variable. You can scroll up and down through memory and overtype data
values. The representation can be changed to character or hexadecimal.

In this example, a memory rendering was added based on a variable's location, but you
can also add them based on addresses or register values. You can add as many memory

renderings as you need.
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Variables view description

frame selected in the Debug view

® Actions in the Variables view

e  Filter locals
= All
] Automonitor current
= Automonitor previous
= COBOL sections

e  Monitor local variables

e Monitor memory

e Change representation

e Change value

e Find (selecting from a list of variables)

= Displays information about the variables associated with the stack
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To recap, the variables view displays variables in a program. The view has a filter that you

use to change the scope of variables displayed.
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Monitors view description

®" The Monitors view shows variables and expressions that you have selected

e From the Source view
= Highlight the variable > Right Click = Select Monitor

e From the Menu
= Monitors - Monitor Expression - then type in the variable / expression

e From the Source view
= Right click a variable, then select Monitor Expression

e From the Variables view
= Right click a variable, then select Monitor Local Variable

e From the Monitors view

= Right click in the window, then select Monitor Expression, then type in the variable /
expression

® SET AUTO ON or SET AUTO ON BOTH debug console commands
e Display the auto monitor in the monitors view

= Actions in the Monitors view
e Add an expression to the monitor
e Remove an expression from the monitor
e Change a value
e Change representation

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

The monitors view shows variables and expressions. Add as many variables as you want.
You can optionally enter SET AUTO ON or SET AUTO ON BOTH commands to show the
auto monitor.
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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 DTv12s17UsingTheGUIPartl.ppt

This module is also available in PDF format at: ../DTv12s17UsingTheGUIPartl.pdf
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You can help improve the quality of IBM Education Assistant content by providing
feedback.
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