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

Using Debug Tool's terminal interface

e [Full-screen windows and navigation

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

" = Monitoring variables

= Displaying variables in the log
= Making breakpoints conditional
= Variable change breakpoints
= Program entry and exit breakpoints

= Jumping to a statement
= Ending the debugging session

2 ‘ IBM Debug Tool for z/0S V10 tutorial ‘ © 2012 IBM Corporation

This is the second of three sections that describes how to use the debugger.

This section will cover how to monitor variables, and how to display variables in the log.
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The SET AUTOMONITOR ON setting automatically

displays variables referenced by the current statement

000 03 CUST-ID '01001°
ofo 02 RPT-CUST-ID X' 0000000000°

Variables referenced by the current statement
OUR A are displayed in the automonitor
CALL -REC,
—EHSFAYER-BALANCE-STAF6————
MOV[: CUST-ID TO RPT-CUST-ID
MOVE NA TO R
MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION

0 0 ]
pp62 LIST AT ;
0063 There are no breakpoints set.

==X_SET AUTO ON 314.1
Scroll ===> PAGE
Enter - 2 .
SRR R NITOR ot o ook o o ohe b ok obe o she ok ok o o ok e ot o oo o o o ok oot ok ok o
L B S P e Rttt EEEEY EEEE
0 wkkmkrkkx: AUTOMONITOR ##wdsmmds

D FrkmEramr ke enerkrrwrxk BOTTOM OF MONITOR ###% EEEE FEE R TR

MOVE CUST-RACCT-BALANCE TO RPT-CUST-ACCT-BALANCE

0064 SET AUTOMONITOR ON ; Ste
PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6: EF2
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:

3 ‘ IBM Debug Tool for z/0S V10 tutorial ‘ © 2012 IBM Corporation

An important feature for watching variables is something called the auto monitor. The
command: SET AUTO ON turns it on. The auto monitor automatically displays the values
of variables referenced by the current statement. In this case, variables named CUST-ID
and RPT-CUST-ID are referenced by the current statement, statement number 314.
Those variables are shown automatically in the monitor window in the auto monitor area.
Of course, when you step or go to another statement, a different set of variables will be

shown.

F2 is pressed.
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After a STEP. The Automonitor displays variables
referenced by the current statement.

COBOL LOCATION: SAM1 :> 315.1
Command ===> Scroll ===> PAGE
MONITOR -#----l----#----2-—--—-4--—--3----4-——--f---—4----F---—-4+----F- LINE: 1 OF 3

bk ko k ok kR kR kR R Rk

MONITOR kkwskkmkmkickiockinkrbRbkhhhikkkk

wxkkkkkkkr AUTOMONITOR #®®mdkkiak
02 CUST-NAME "Lynn, Amanda
02 RPT-CUST-NAME ‘

EEwwrkRkRrwewewrwrwRrwwwtzx BOTTOM OF MONITOR ##w%y

' EE R EESEEESFEEEEEE R EE S R

LINE: 312 OF 467
CALL 'SAM2" USING CUST-REC,
CUSTOMER-BALANCE-STATS
MOVE CUSF—FB— TO RPI=CHS p
MOVI: CUST-NAME TO RPT-CUST-NAME
MOVE “CH6F=0CceurT TO RPT—GUST-0GEHPATION
MOVE CU -BALANCE TO RPT-CUST-ACCT-BALANCE .
LINE: 63 OF 65
D0B3 There are no breakpoints set.
0064 SET AUTOMONITOR ON ;

0065 STEP ;

PF 1:7? 2:STEP 3:QUIT 4:LIST 5:FIND 6:RAT/CLEAR

PF 7:UP 8: DOWN 9: GO 10: ZOOM 11:700M LOG 12:RETRIEVE
4 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

That stepped to the next statement, 315, which is now the current statement. The auto

monitor now shows the variables referenced by 315.
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The SET AUTOMONITOR ON BOTH setting displays

LSLT L

variables from both the current and previous statements

SET AUTO ON BOTH

CALL 'SAM2" USING CUST-REC,
CUSTOMER-BALANCE-STATS
4 MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME
MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-RCCT-BALANCE TO RPT-CUST-RCCT-BALANCE
D 0 ]
0064 SET AUTOMONITOR ON ;
pDOBS STEP ;

Scroll ===> PAGE

R ! O
Enter bk ek kkkkkkkdkk TOP OF MONITOR #kdskkdmdchdddrhrdicr bt b kit knk
el e R i e R et Ll
olelo #xkkk AUTOMONITOR SAM1 ::> SAM1 :> 315.1 #u#uwwx
ofofo 02 CUST-NAME "Lynn, Amanda .
DOo4 ##wwx Previous Statement SAM1 ::> SAM1 :> 314.1 ##xm=
000 03 CUST-ID 0100
0006 02 RPT-CUST-ID 0100
- 0 {]

0066 SET AUTOMONITOR ON BOTH ; Ste
PF 1:7? 2:STEP 3:QUIT 4:LIST 5:FIND B: F2
PF 7:UP 8: DOWN 9: GO 10: ZOOM 11:7Z00M LOG 12:
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By default, the auto monitor displays only variables referenced by the current statement.
But if you specify the "both" option, in addition to displaying variables for the current
statement, it also displays variables for the previously displayed statement. This is very
helpful, because as you are stepping through a program, it will automatically show the

results of each statement.

The command "SET AUTO ON BOTH" is entered, turning on the auto monitor with the
"both" option. Notice that the current statement is 315, and that variables are displayed for
both statements 315 and 314. Also notice that variable RPT-CUST-NAME will be changed

when 315 runs.

F2 is pressed to step one statement.
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After a STEP. The SET AUTO ON BOTH setting displays
variables from the current and previous statements

CoBOL LOCATION: SAM1 :> 316.1

Command ===> Scroll ===> PAGE
MONITOR -#----l--=--#----2-—--—-4--—--3----4-—--f---—4----F----+----F- LINE: 1 OF B

wkkEkkkckdck Rk Rk Rk kkkckkckkckkkkk TOP OF MONITOR kkckwmckekkmksmksckdockikkrbRdkkhhikkkk
el e R i e R et Ll
0001 #xkkk AUTOMONITOR SAM1 ::> SAM1 :> 316.1 ###uwx

0002 02 CUST-OCCUPARTION
0003 02 RPT-CUST-OCCUPATION
D004 ##wwx Previous Statement SAM1 ::> SAM1

02 CUST-NAME "Lynn, Amanda

02 RPT-CUST-NAME « Lynn, Amanda
~v-=--f4----+----5--- | INE: 312 OF 467

1> 315.1 mmmxs

CUST-ID
CUST-NAME

0065 STEP ; : :
0066 SET AUTOMONITOR ON BOTH ; The BOTH automonitor option
0067 STEP ; displays results automatically as
PF 1:7 2:STEP 3:QUIT
PF  7:UP 8: DOWN 9: GO
6 ‘ IBM Debug Tool for z/0S V10 tutorial ‘ © 2012 IBM Corporation

Statement 315 ran, and 316 is now the current statement. You can see how RPT-CUST-

NAME changed in the previous statement part of the auto monitor.
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A Eind command searches for text in a window

#xxxx AUTOMONITOR SAM1 ::> SAM1

02 CUST-OCCUPATION

02 RPT-CUST-0CCUPRTION
#xxx% Previous Statement SAM1

02 CUST-NAME "Lynn, Amanda

02 RPT-CUST-NAME "Lynn, Amanda

10 [sUST-ID

0 - RECORD-TYPE

CUST-0ORDERS-YTD

SET AUTOMONITOR ON BOTH ;
pO67 STEP ;

= F CUST-I FIRST -1
Enter |f -
ke ke bk kkkkdkk: TOP OF MONITOR #kdskkdddckdddrhrdir bt bk it knk

e F Ty

> 316, 1 #Awaw

11> SAM1

Scroll ===> PAGE
B D

e SRy T

1> 315.1 mmmxs

— < The Find command searches the
source window by default

10 FILLER PIC X (7).

05 CUST-NAME PIC X(17).
05 CUST-RACCT-BALANCE PIC $9(7)¥99 COMP-3.

PIC s9(4) COMP.

67

PF 1:? 2: STEP 3:QUIT 4:LIST m 64| F5
PF_7:UP 8: DOWN 9: GO 10: ZOOM ~—Zoou—TG  12:4
7 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

As you might expect, you can use find commands to find text strings. By default, the find
command searches for text in the source window. The command: “F cust-i FIRST” is
entered, and the first occurrence of that text string is located in the program source. The

F5 key is repeat find. F5 is pressed several times.
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After repeated Finds

COBOL LOCATION: SAM1 :> 316.1
Command === Scroll ===> PAGE

6- LINE: 1 OF 6

wEkkkkckkckkck Rk Rk Rk kckkckkckkockkkkk TOP OF MONITOR ekkckwmckeskksmkmksckdockikkrbkd ki hhikkkk
el e R i e R et Ll
0001 #xkkk AUTOMONITOR SAM1 ::> SAM1 :> 316.1 ###uwx
0002 02 CUST-OCCUPARTION
0003 02 RPT-CUST-OCCUPATION
D004 ##wwx Previous Statement SAM1 ::> SAM1
02 CUST-NAME "Lynn, Amanda
02 RPT-CUST-NAME "Lynn, Amanda

1> 315.1 mmmxs

LINE: 314 OF 467
TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME

MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION

MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE

MOVE CUST-ORDERS-YTD  TO RPT-CUST-ORDERS-YTD

WRITE REPORT-RECORD FROM RPT-DETAIL AFTER 1 .
LOG @----%=-=--=1----#===-2---=4----8--=-+----f---—+----5----+---- LINE: 65 OF 67

0eB5S STEP ;

Q66 SET RAUTOMONITOR ON BOTH ;

0O67 STEP ;

PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR

PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:RETRIEVE
8 ‘ IBM Debug Tool for z/0OS V10 tutorial ‘ © 2012 IBM Corporation

As you continue to press F5, the search continues forward in the program, and other

occurrences of the string are found.
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FIND command

= FIND string , or
= F string, or ' @n
= F'string’, or UL
= F "string"
¢ Finds the next occurrence of string in the source window
= Or place your cursor in the log or monitor to search in that window
e The default E5 key finds the next occurrence
¢ Frequently used command options:
» F string MON searches in the monitor window
= FEstring LOG searches in the log window
» Fstring PREV searches upward from the current position
= FEstring FIRST searches downward from the top
» Fstring LAST searches upward from the bottom

= Fstring 1020 searches only between columns 10 through 20, inclusive
» FEstring 120 FIRST LOG shows that the above options can be combined

9 ‘ IBM Debug Tool for z/0S V10 tutorial I © 2012 IBM Corporation

The syntax of a FIND command is F space, and then the text you are looking for. The
string can be entered with or without surrounding apostrophes or quotation marks. If the
string has embedded spaces, then surrounding apostrophes or quotation marks are
needed.

Once you issue a find command, you can find the next occurrence with the F5 key.

You can also find text in the monitor or log windows. The MON keyword specifies that
the search should be in the monitor window, and the LOG keyword specifies to search in
the log.

The FIRST and LAST keywords make the search find the first or last occurrence of the
string, and the search can be limited to specific column positions, by specifying the
beginning and ending columns of the range.
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An M line command adds a monitor that displays all
variables referenced by a statement

WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1
D 0 ]

CoBOL LOCATION: SAM1 :> 316.1
Command ===> Scroll ===> PAGE
MONITOR -+----1----4#----2----4+----3----4----f----+----5----+----B- LINE: 1 OF B
wkkEkkkckdck Rk Rk Rk kkkckkckkckkkkk TOP OF MONITOR kkckwmckekkmksmksckdockikkrbRdkkhhikkkk
el e R i e R et Ll
olelo #xkkk AUTOMONITOR SAM1 ::> SAM1 :> 316.1 ###uwx
alefo) 02 CUST-OCCUPARTION
ofefo) 02 RPT-CUST-OCCUPATION
DOO4 ##wwx Previous Statement SAML ::> SAM1 :> 315.1 ##xm=
alefo) 02 CUST-NAME ANENEE
0006 02 RPT-CUST-NRAME Amanda
) s {] d 0 {]
< 4 MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME

MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD

0eB5S STEP ;
Q66 SET RAUTOMONITOR ON BOTH ;
0O67 STEP ;
PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:{| Enter
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:7Z00M LOG 12:H
10 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

You can add specific variables to the monitor window, and there are several ways to do
it. When you are working with programs generated by current compilers, such as
Enterprise COBOL, Enterprise PL/I, and assembler, you can use M line commands in the

source window to monitor variables.

Here, an M line command is entered on line 314. Notice that the statement references

two variables, CUST-ID, and RPT-CUST-ID.

DTv12s13UsingTheDebuggerPart2.ppt

Page 10 of 46



Result of an M line command on statement 314

COBOL LOCATION: SAM1 :> 316.1
Command ===> Scroll ===> PAGE
- ml===-#--—-D-—-—#--- 2—c--4-—--f---—4----F----4+----F- LINE: 1 OF 8

1 CUST-ID
RPT-CUST-ID
#xxxx AUTOMONITOR SAM1 :
D2~6 —OCCUPATION
02 RPT-CUST-0CCUPATION
#*#x#% Previous Statement SAM1 ::> SAM1 :> 315.1 ####x
02 CUST-NAME
-- LINE: 314 OF 467

MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION o

MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE

MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD

WRITE REPORT-RECORD FROM RPT-DETRIL AFTER 1 o
LINE: 67 OF 69

pOBY STEP ;
D068 MONITOR
0069 LIST ( CUST-ID, RPT-CUST-ID ) ;

PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:RETRIEVE
1 1 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

The M line command added monitors for all the variables referenced by the statement.
These monitors will remain in the monitor window as you continue to step and run the
program. They are permanent, until you clear them. As the program runs, you can watch
these variables change.
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An Mn line command adds a monitor for the nt variable
referenced by a statement

CoBOL LOCATION: SAM1 :> 316.1

MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD

An M line command with a number (such as TRIL AFTER 1
M1, M2, M3)\monitors only, one variable

pOBY STEP ;
D068 MONITOR

Command ===> Scroll ===> PAGE
MONITOR -+----1----4----2----4----3----4----4----+----5----+----B- LINE:
a]e]0 1 CUST-ID ‘01001
9]efo RPT-CUST-ID
DOD #xxxx AUTOMONITOR SAM1 ::> SAML :> 316.1 ###xx=
alofof 02 CUST-OCCUPATION
o]efo 02 RPT-CUST-0CCUPATION
DODB #*#x#% Previous Statement SAM1 ::> SAM1 :> 315.1 ####x
000 02 CUST-NAME Amanda
0 D 0 £] /]
4 MOVE CUST-ID TO RPT-CUST-ID
< MOVE CUST-NAME TO RPT-CUST-NAME

1 OF 8

0069 LIST ( CUST-ID, RPT-CUST-ID ) ;
PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:{| Enter
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:7Z00M LOG 12:H

12 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

You can optionally use an M line command to monitor only a single variable. For

example, an M1 line command will add a monitor for only the first referenced variable. M2

will add a monitor for the second variable, and so on.

The line command M1 is entered on line 315.
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Result of an M1 line command on statement 315

COBOL LOCATION: SAM1 :> 316.1
Command ===> Scroll ===> PAGE

#====l-=--#==--D-—-=4-==-F--=-+----f---—+---=-5----+----6- LINE: 1 OF 9

B P
1 CUST-ID '01001°

DT
= =

o7 ‘YLOBL’ :
CUST-NAME ‘Lynn, Amanda g |Mon|torwas added '

% e oo oomamon
active until you

clear them

::> SAM1 :> 315.1
RPT-CUST-ID
RPT-CUST-NAME
MOVE Cu3T CSCCUPATION TO RPT-CUST-OCCUPATION

MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD

WRITE REPORT-RECORD FROM RPT-DETRIL AFTER 1 o
LINE: 69 OF 71

0069 LIST ( CUST-ID,
D070 MONITOR

0O71 LIST CUST-NAME ;
PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF 7:UP 8: DOWN 9: GO 10: Z0OM 11:Z00M LOG 12:RETRIEVE

RPT-CUST-ID ] ;

13 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

The M1 line command added a monitor for variable CUST-NAME, which is the first
variable referenced by the statement.
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A C line command clears a monitor

CoBOL LOCATION: SAM1 :> 316.1

9 WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1
D 0 ]
D069 LIST ( CUST-ID, RPT-CUST-ID ) ;
P70 MONITOR

Command ===> Scroll > PRAGE]
#----1----#----2----+----3----+----4----+----5----+----6- LINE: 1 OF 9
e e e e et ekl el Sl
0 1 CUST-ID ‘01001
RPT-CUST-ID ‘01001’
2 CUST-NAME ‘Lynn, Amanda
/] #xx#x AUTOMONITOR SAM1 :: 1> 316.1 ##wmus
DOO 02 CUST-O0CCUPATION sician
D006 02 RPT-CUST-0CCUPATION
0lo]0) #*##+ Previous Statement SAM1 ::> SAM1 :> 315.1 ###w=x
OUR A i OF 46
4 MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME
B MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION

MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
8 MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD

0071 LIST CUST-NAME ;
PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND Enter
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG

14 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

You can clear a monitor with a C line command in the monitor window. Here, C line

commands are entered next to the two monitors that were just added.
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Result of C line commands - monitors were cleared

COBOL LOCATION: SAM1 :> 316.1
Command === Scroll ===> PAGE

MONITOR =+=-=--=-1----#==--2---=+--=--3---=-+----§---—+----5----+----6- LINE: 1 OF 6

e e e e et ekl el Sl
#xx#x AUTOMONITOR SAM1 ::> SAM1 :> 316.1 ###wwx
02 CUST-0CCUPATION
02 RPT-CUST-0CCUPATION
#*##+ Previous Statement SAM1 ::> SAM1 :> 315.1 ###w=x
02 CUST-NAME "Lynn, Amanda
02 RPT-CUST-NAME "Lynn, Amanda

LINE: 314 OF 467
MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME
MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL AFTER 1

0071 LIST CUST-NAME

0072 CLEAR MONITOR 1 ;

0073 CLEAR MONITOR 2 ;

PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF 7:UP 8: DOWN 9: GO 10: Z0OM 11:Z00M LOG 12:RETRIEVE

15 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

The C line commands removed the monitors from the monitor window.
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A MONITOR LIST variable command adds a monitor for
a variable

CoBOL LOCATION SOl B. 1

Command == MONITOR LIST CUST-ID

TG -4 == --f---=+----5----+----6- LINE:

#xxx¥ AUTOMONITOR SAM1

02 CUST-0CCUPATION

02 RPT-CUST-0CCUPATION
#x##+ Previous Statement SAM1 ::> SAM1

02 CUST-NAME "Lynn, Amanda

02 RPT-CUST-NAME Amanda

1> SAM1

1> 315.1 #wwww

"Lynn,
FRkFdEERErr e ek e rrrerkrer BOTTOM OF MONITOR #smmddm b s r e r e ior B e e ok R
D 46

OUR 0 ] /1

4 MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NRAME
MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1
D 0 ]

Scroll ===>

e e e e et ekl el Sl
1> 316.1 ##wmus

PAGE
1 0OF B

071 LIST CUST-NRAME ;
072 CLEAR MONITOR 1 ;
0073 CLEAR MONITOR 2 ;
PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:A| Enter
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:H
16 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

M line commands can be used with current compilers, but are not available with
programs that have been compiled with older out-of-support compilers such as OS/VS

COBOL or VS COBOL Il.

Another way to add a monitor is the "MONITOR LIST ..." command, and it can be used
with any compiler. Here, the command "MONITOR LIST CUST-ID" is typed on the

command line, and Enter is pressed.
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Result of a MONITOR LIST CUST-ID command

COBOL
Command

LOCATION:
===3

SAM1 :> 316.1

3 CUST-ID

Scroll
—#----5----4----5- LINE:

===> PAGE
1 0OF 7

ALTFOMONITOR _SQokil

02 CUST-OCCUPATION
02 RPT-CUST-0CCUPATION

02 CUST-NAME
02 RPT-CUST-NAME

MOVE CUST-ID

"Lynn,

"Lynn, Amanda

MOVE CUST-NAME

MOVE CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL AFTER 1

Monitors remain
active until you
clear them

SAM1 :> 315.1

Amanda
LINE: 314 OF 467

TO RPT-CUST-ID

TO RPT-CUST-NAME

TO RPT-CUST-OCCUPATION

TO RPT-CUST-ORDERS-YTD

LINE: 73 OF 75

0073 CLEAR MONITOR 2 ;

0074 MONITOR

0075 LIST CUST-ID ;

PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR

PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:RETRIEVE
17 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

That added a monitor for the CUST-ID variable. A "MONITOR LIST ..." command has the
same affect as an M line command, it is just another way to add a monitor for a variable.
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A MONITOR LIST command adds a monitor for a
cursor-selected variable

CoBOL LOCgIIOb- SQM1 :> 316.1

Command =C> MON LIST Scroll ===> PAGE
R T — 2----#----8----4----f---—4+----5----4+----6- LINE: 1 OF 7
B e e T Bkt BEEEY T
GEFl 3 CUST-ID
OO exxxx AUTOMONITOR SAML ::> SAML :> 316.1 swwww
000 02 CUST-OCCUPATION
0004 02 RPT-CUST-O0CCUPATION
DOO ##wwx Previous Statement SAML ::> SAM1 :> 315.1 ##xm=
::: gg ggi:ﬂ:?anME s Save typing by cursor-selecting
R - the variable to be monitored
q MOVE TO RPT-CUST-ID
MOVE (CUET WNAME TO RPT-CUST-NAME

0 0 PATIO 0 RP 0 PATIO
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL AFTER 1

0G 0 4 0

0073 CLEAR MONITOR 2 ;

0074 MONITOR

0075 LIST CUST-ID ;
PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:A| Enter
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:H

18 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

Here are some keystroke-saving tips. First, any keyword in a command can be
abbreviated. You can type the least number of letters necessary to differentiate each
keyword from other keywords. So for example, instead of typing "MONITOR LIST", try just
"MON LIS".

A tip just for the monitor list command is that you do not have to type in the variable
name. Type the command "MONITOR LIST" on the command line, or an abbreviation, as
shown. But do not press Enter yet. Place the cursor on a variable in the source window
that you want to monitor, and then press Enter.
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Result of a MONITOR LIST command

COBOL LOCATION: SAM1 :> 316.1
Command ===> Scroll ===> PAGE

—#=---l-==-#---=-Q-==—4=-==-F----4-=--f---—+----5----+----6- LINE: 1 OF 8
B e e e T L ErEY T

HaF=1IT vliuul’
< CUST-NAME Amanda ] > [ Monitor was added .
A al%Tald al= - B EEEE

02 CUST-OCCUPATION
02 RPT-CUST-0CCUPATION

#*#x#% Previous Statement SAM1
02 CUST-NAME

112> SAML1 > 315.1 w#wsw

LINE: 314 OF 467

MOVE CUST-ID TO RPT-CUST-ID
MOVE CUET-NAME TO RPT-CUST-NAME

MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL AFTER 1

075 LIST CUST-ID
D076 MONITOR

po77 LIST ( CUST-NAME ) ;

PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF 7:UP 8: DOWN 9: GO 10: Z0OM 11:Z00M LOG 12:RETRIEVE

19 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

That added a monitor for the selected variable.
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Tip: Set up a function key for the MONITOR LIST command

T ra -

=G _SET PF1 'MONITOR’

alojoli
alolo]
0lojols
0lolo

02 CUST-OCCUPATION =
02 RPT-CUST-0CCUPATION

#*#x#% Previous Statement SAM1
02 CUST-NAME Ama

g MOVE CUST-ID
MOVE CUST-NA
0 0
MOVE CUST-RC
MOVE CUST-ORDERS-YTD

PELNTE

F1 has changed

MONITOR LIST

Enter . : .
APy O - P Y
CUST-ID ‘01001’
DEO 4 CUST-NAME "Lynn, Amanda
olefo #xkxk AUTOMONITOR SAM1 ::> SAM1 :> 316.1 ##muxwx

::> saM| Cursor-select the variable to

LANCE TO RPT-CUST-ACCT-BALANCE

WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1
] 5 O

Scroll ===> PAGE

da monitor, and press the
‘| MONITOR LIST function key,
TO R
TO RPT-CUST-NAME
0 RP OCCUPATIO

TO RPT-CUST-ORDERS-YTD

poe7v LIST ( CUST-NAME ) ; Monitor list
D078 SEN PF1 "MONITOR'™ = MONITOR LIST ;
PF 2:STEP 3:QUIT 4:LIST 5:FIND 6: F1
PF 7:UP 8: DOWN 9: GO 10: Z0OOM 11:Z00M LOG 12:
20 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

You may prefer to have a function key defined for the "monitor list" command. If you do,
it can be just that much quicker to monitor variables. In this example, a command was
entered to change the setting of the F1 key to the "monitor list* command. In the function
key display at the bottom of the screen, notice the F1 key setting has been changed.

Once you have a function key set like this, it can be used to add a monitor. In this
example, the cursor is placed on a variable, and the F1 function key is pressed.

DTv12s13UsingTheDebuggerPart2.ppt
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Result of using a customized MONITOR LIST key

CoBOL LOCATION: SAM1 :> 316.1

—+====l--==#===-2=—-—4===-3--—-4-——=f--——+----5-—--+-—-—F- LINE:

Command ===> Scroll ===> PAGE

1 0F 9

lolckl 3 CUST-ID '01001°

lofefop __d CH-eT—HAE ‘Lynn, Hmanaa
C(lelE] 5 CUST-0CCUPATION "Musician

0004 A QMONTTOR SAM] - -> SAM] -> 318 1 caxs

0005, 02 CUST-O0CCUPATION
loleJols) 02 RPT-CUST-0CCUPATION
0007 #x##+ Previous Statement SAM1

1> SAM1 :> 315.1 ®xwxx
MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME

[ MOVE CUST-OCCUZATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD  TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETAIL AFTER 1

pO78 SET PF1
D079 MONITOR
jolok=o] LIST ( CUST-OCCUPATION ) ;

"MONITOR’ MONITOR LIST ;

Monitor was added

LINE: 314

OF 467

PF 1:MONITOR 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:RETRIEVE
21 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

That added a monitor for the selected variable.
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A C line command clears a monitor

Command ===>

0G 0
pO78 SET PF1
D079 MONITOR

CoBOL LOCATION: SAM1 :> 316.1

#----1----#----2----+----3----+----4----+----5----+----6- LINE: 1 OF 9
e e e e et ekl el Sl
< 3 CUST-ID ‘01001
0 4 CUST-NAME "Lynn, Amanda
DOD 5 CUST-OCCUPATION "Musician
olofops #xx#x AUTOMONITOR SAM1 ::> SAM1 :> 316.1 ###wwx

DOO 02 CUST-O0CCUPATION sician
D006 02 RPT-CUST-0CCUPATION
#*##+ Previous Statement SAM1 ::> SAM1 :> 315.1 ###w=x

Scroll ===> PAGE

] 4 0 46
MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NRAME
MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1
£ 8 0 210

"MONITOR' = MONITOR LIST ;

olek:10} LIST ( CUST-OCCUPATION ] ;
PF 1:MONITOR 2:STEP 3:QUIT 4:LIST 5:FIND 6:{| Enter
PF 7:UP 8: DOWN 9: GO 10: Z0OOM 11:Z00M LOG 12:H

22 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

Remember that a C line command in the monitor window clears a monitor. "C" is entered

next to a monitor.
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Result of a C line command - a monitor was cleared

CoBOL LOCATION: SAM1 :> 316.1

Command ===> Scroll ===> PAGE
+----1----#----2----+----3----+----4----+----5----+----6- LINE: 1 OF 8
e e e e et ekl el Sl
ololckl 4 CUST-NAME "Lynn, Amanda
elefofs 5 CUST-OCCUPATION "Musician

0003 #xxxx AUTOMONITOR SAM1 ::> SAML :> 316.1 ###xx=

0004 02 CUST-OCCUPATION

0005, 02 RPT-CUST-0CCUPATION

D006 #*#x#% Previous Statement SAM1 ::> SAM1 :> 315.1 ####x
02 CUST-NAME "Lynn, Amanda

LINE: 314 OF 467
MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME
MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL AFTER 1 o
LINE: 79 OF 81

D079 MONITOR
0080 LIST ( CUST-OCCUPATION ) ;
0081 CLEAR MONITOR 3 ;

Tip: a pair of CC line commands will
remove a block of variables

PF 1:MONITOR 2:STEP 3:QUIT H H tAT/CLEAR
PF 7:UP 8: DOWN 9: GO 10: Z0OOM 11:Z00M LOG 12:RETRIEVE
23 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

And the monitor was cleared. When a variable is displayed in the monitor window, you can
change its value. Notice the current value of the CUST-NAME field: "Lynn, Amanda".
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Overtype the value of a monitored item to change it

COBOL LOCATION: SAM1 :> 316.1
Command ===> Scroll

7N
0lo]0) 4 CUST-NAME "Lynn, (Viola
OO 5 CUST-OCCUPATION "Musician
OO #xkkk AUTOMONITOR SAM1 ::> SAM1 :> 316.1 ###uwx
PO04 02 CUST-OCCUPATION
0]0]0) 02 RPT-CUST-0CCUPATION
DODB #*#x#% Previous Statement SAM1 ::> SAM1 :> 315.1 ####x
00]0) 02 CUST-NAME Amanda
DUR H {]
g MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME
B MOVE CUST-OCCUPATION TO RPT-CUST-O0CCUPATION

8 MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
9 WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1
D 0 ]
P79 MONITOR
olek:10} LIST ( CUST-OCCUPATION ) ;

-+----5----+----6- LINE:

MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE

> PAGE]
1 OF 8

0081 CLEAR MONITOR 3 ;
PF 1:MONITOR 2:STEP 3:QUIT 4:LIST 5:FIND 6:A| Enter
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:H

24 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

The value is overtyped to a different value, and Enter is pressed.
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The value of a variable was changed by overtyping it in

the monitor
COBOL LOCATION: SAM1 :> 316.1
Command ===> Scroll ===> PAGE
#==——l----#----D-—--4--—-3--——4----f----+----5----4+----G- LINE: 1 OF 8
- Y R b TR EEEEE TPy S
elelekl 4 CUST-NAME 'Lgnn, Viola .

elefofs 5 CUST-OCCUPATION "Musician

0003 #xxxx AUTOMONITOR SAM1 ::> SAML :> 316.1 ###xx=

0004 02 CUST-OCCUPATION

0005, 02 RPT-CUST-0CCUPATION

D006 #*#x#% Previous Statement SAM1 ::> SAM1 :> 315.1 ####x
02 CUST-NAME "Lynn, Viola

LINE: 314 OF 467
MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME
MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL AFTER 1 o
LINE: 80 OF 82

olok=1o] LIST ( CUST-OCCUPATION ) ;
0081 CLEAR MONITOR 3 ;

0082 MOVE 'Lynn, Viola " TO CUST-NAME ;

PF 1:MONITOR 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR

PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:RETRIEVE
25 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

That changed the value of the variable. As the program continues to run, it will see the
updated value.
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Use an H (hex format) line command in the monitor
to display an item in hex format

CoBOL LOCATION: SAM1 :> 316.1

—4====l-==-#=-==-2---—+----8--=-+----4---—+----5----+----6- LINE:

< 4 CUST-NAME "Lynn, Viola
g0 5 CUST-0CCUPATION "Musician
DOO wooxxx AUTOMONITOR SAM1 ::> SAML1 :> 316.1 xxxxx
POO4 02 CUST-OCCUPATION
oJofo 02 RPT-CUST-0OCCUPATION
DOOG *xxxx Previous Statement SAM1 ::> SAM1 :> 315.1 x¥xxx
BOO 02 CUST-NARME ola
OUR A .
MOVE CUST-ID TO RPT-CUST-ID
MOVYE CUST-NAME TO RPT-CUST-NRME

MOVE CUST-OCCUPATION TO RPT-CUST-O0CCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL AFTER 1

0G 0O 4

0080 LIST ([ CUST-OCCUPATION ) ;

0081 CLEAR MONITOR 3 ;

Command ===3 Scroll ===> PAGE

1 OF

0082 MOYE 'Lynn, Viola ' TO CUST-NAME ;
PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:A| Enter
PF 7:UP 8: DOWN 9: GO 10: Z00M 11:200M LOG 12:R

26 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

Variables can be displayed in the monitor window in two formats: the default format, and
in hexadecimal format. In the default format, character values are displayed as text, and

the decimal values of numeric fields are displayed.

You can use an "H" line command to display a monitor in hexadecimal format. An "H"

line command is typed next to a monitor, and Enter is pressed.
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Result of H (hex format) line command
in the monitor window

CoBOL LOCATION: SAM1 :> 316.1

Command Scroll ===> PAGE

CUST-NAME ‘ 'D3A895956B40E589969381404040404040 P
- | —

lelefeby 5 CUST-OCCUPATION Music

0003 wooxxx AUTOMONITOR SAM1 ::> SAML1 :> 316.1 xxxxx

0004 02 CUST-OCCUPATION

0005 02 RPT-CUST-0OCCUPATION

0006 *xxxx Previous Statement SAM1 ::> SAM1
02 CUST-NARME "Lynn, ¥Yiola

1> 315.1 xxxxx

LINE: 314 OF 467
MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME
316} MOVE CUST-OCCUPATION TO RPT-CUST-O0CCUPATION
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-DETARIL AFTER 1
LINE: 81
0081 CLEAR MONITOR 3 ;

0082 MOVE 'Lynn, Yiola " TO CUST-NAME ;

0082 MONITOR 4 HEX ;

PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6: AT/CLEAR

PF 7:UP 8: DOKWN 9: GO 10: 200M 11:200M LOG 12:RETRIEVE
27 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

Now the selected monitor is displayed in hexadecimal format, instead of in the default

format.
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to reset an item to it's default display format

Use an D (default format) line command in the monitor

COBOL
Command

LOCATION: SAM1 :> 316.1

===> Scroll

—4====l-==-#=-==-2---—+----8--=-+----4---—+----5----+----6- LINE:

CUST-NAME
CUST-0CCUPATION

xxxxx AUTOMONITOR SAM1
02 CUST-OCCUPATION

02 RPT-CUST-OCCUPATION

X' D3A895956B40E589969381404040404040°
"Musician :
11> SAML > 316.1 xxxxx

DOOG *xxxx Previous Statement SAM1 ::> SAM1 :> 315.1 x¥xxx
DOO 02 CUST-NARME ola
JUR o 4 4
4 MOVE CUST-ID TO RPT-CUST-ID
MOVYE CUST-NAME TO RPT-CUST-NRME
6 MOYE CUST-OCCUPATION TO RPT-CUST-OCCUPATION

MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
8 MOVYE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
9 WRITE REPORT-RECORD FROM RPT-DETARIL AFTER 1
0G O 4
0081 CLEAR MONITOR 3 ;
0082 MOVE 'Lynn, Yiola
D083 MONITOR 4 HEX ;

' TO CUST-NAME ;

e e I R Rt LR R

> PAGE|
1 OF 8
4____

PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:A| Enter
PF 7:UP 8: DOWN 9: GO 10: Z00M 11:200M LOG 12:R
28 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

You can change the display back to default format with a "D" line command. A "D" is

entered next to the monitor, and Enter is pressed.
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Result of D (default format) line command
in the monitor window

COBOL LOCATION: SAM1 :> 318.1
Command

Scroll ===> PAGE

CUST-NAME

lelefeby 5 CUST-OCCUPATION

0003 wooxxx AUTOMONITOR SAM1 ::> SAML1 :> 316.1 xxxxx

0004 02 CUST-OCCUPATION

0005 02 RPT-CUST-0OCCUPATION

0006 *xxxx Previous Statement SAM1
02 CUST-NARME

11> SAM1 > 315.1 xxxxx

LINE: 314 OF 467
MOVE CUST-ID TO RPT-CUST-ID

MOVE CUST-NAME TO RPT-CUST-NAME
316} MOVE CUST-OCCUPATION TO RPT-CUST-O0CCUPATION
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-DETARIL AFTER 1

LINE: 82 OF 84
0082 MOYE 'Lynn, Viola " TO CUST-NAME
0083 MONITOR 4 HEX ;

0084 MONITOR 4 DEFAULT ;

’

PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6: AT/CLEAR
PF 7:UP 8: DOWN 9: GO 10: Z00M 11:200M LOG 12:RETRIEVE
29 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

That changed the display of the monitor back to its default format.
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Monitoring group variables

Enter
CUST-
01000 ST-OCCUPATION
010 6 01 CUST-REC
04 02 CUST-KEY
o]0 03 CUST-ID

4]0 03 FILLER

Lo, L

= MON LIS CUST-REC

006 03 CUST-RECORD-TYPE

4 3

B P

‘01001’
o

When a group-level variable is
BT-1D monitored_, it's subordinate variables
MOVE cusT-NamME\_2r€ also displayed
D D PA 0 0 RP 0 PA 0
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETAIL AFTER 1

Scroll ===> PAGE

D 0 ]
0082 MOVE 'Lynn, Viola ' TO CUST-NAME ;
0083 MONITOR
pos4 LIST CUST-REC ;

PF 1:MONITOR 2:STEP 3:QUIT 4:LIST 5:FIND B6:RAT/CLERAR
PF 7:UP 8: DOWN 9: GO 10: Z0OOM 11:Z00M LOG 12:RETRIEVE
30 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

So far, all of the variables monitored have been simple variables, not groups or structures.
Here, a group level variable is added to the monitor. Be aware that when you monitor a
group variable, such as an 01 level in COBOL or a structure in PL/I, all of its subordinate

variables are also displayed.
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A MONITOR LIST TITLED WSS command adds a monitor
containing all working-storage variables
COBOL LOCATIQN: :
Command ==¢Z MON LIS TI WS; Z MON Scroll ===> PAGE
D OR 4 3 0 8
B e N B e e R T
900 CUST-NANE ols Z MON =ZOOM MONITOR
000 CUST-O0CCUPATION a
9]efo 01 CUST-REC
0004 02 CUST-KEY
000 03 CUST-ID Tip: Keywords in commands can
oLy 03 CUST-RECORD-TYPE c’ be abbreviated to the fewest
olo]o 03 FILLER ' ' characters that differentiate them
0 H from other keywords
MOVE CUST-ID T
MOVE CUST-NAME TO RPT-CUST-NAME
MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
MOVE CUST-ORDERS-YTD  TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETAIL AFTER 1
D 0] ] o 0 o i
0082 MOVE "Lynn, Viola " TO CUST-NAME ;
0083 MONITOR
0084 LIST CUST-REC ;
PF  1:MONITOR 2: STEP 3:QUIT 4:LIsT 5:FIND 6:A| Enter
PF  7:UP 8: DOWN 9: GO 10: ZOOM 11:700M LOG 12:H
3 1 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

Another important command, when working with COBOL programs, is "monitor list titled
wss". In this example, it is abbreviated. The command "zoom monitor" is also entered, to
expand the monitor window to full screen. Enter is pressed.
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Result of MONITOR LIST TITLED WSS command
All working-storage variables are displayed

CoBOL LOoCHIIOb SAM1 :> 316.1

Command ==

4 CUST-NAME
5 CUST-O0CCUPATION
6 01 CUST-REC

"Lynn, Viola
"Musician

02 CUST-KEY

03 CUST-ID ‘01001’
03 CUST-RECORD-TYPE ‘C’

03 FILLER ' '

02 CUST-NAME
02 CUST-ACCT-BALANCE
02 CUST-ORDERS-YTD
02 CUST-CITY
02 CUST-OCCUPATION
7 01 SYSTEM-DATE-AND-TIME
02 CURRENT-DATE

"Spirit Lake
"Musician

03 CURRENT-YERR
03 CURRENT-MONTH 12
03 CURRENT-DAY 23]
02 CURRENT-TIME

The new monitor
(working storage)
starts here

PF 1:MONITOR 2:STEP 3:QUIT 4:LIST 5:FIND 6:A| Enter
PF 7:UP 8: DOWN 9: GO 10: Z0OOM 11:Z00M LOG 12:R
32 ‘ IBM Debug Tool for z/OS V10 tutorial © 2012 IBM Corporation

The monitor window is zoomed in. The "monitor list titled wss" command displayed all of
the variables in the program's working storage area in the monitor window.

With so many variables displayed, a "find" command can be very useful to locate

variables in the monitor. The command "find stats" is entered.
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Result of Find command

CoBOL LOCATION: SAM1 :> 316.1

Command ===> Scroll ===> PAGE
MONITOR -#----l----#----2-—--—-4--—--3----4-—--f---—4----F----+--- [ INE: 52 OF 168

01 CUSTOMER—BHLHNCE-ETHTS
02 BALANCE-COUNT

02 BALANCE-TOT

02 BALRANCE-MIN

02 BALANCE-MAX

02 BALANCE-RANGE

02 BALRANCE-RAVG

01 PRODUCT-STATS

02 SERV-CALLS-COUNT
02 SERV-CALLS-TOTAL
02 SERV-CALLS-MIN
02 SERV-CALLS-MAX
02 SERV-CALLS-RANGE
02 SERV-CALLS-AVG
01 RPT-HERDER1

02 FILLER "CUSTOMER FILE REPORT DRATE:
02 RPT-MM
02 FILLER e
PF 1:MONITOR 2:STEP 3:QUIT 4:LIST 5:FIND B6:RAT/CLERAR
PF 7:UP 8: DOWN 9: G0 10: Z0OOM 11:Z00M LOG 12:RETRIEVE|
33 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

That found a variable with the string "stats" in the name.
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Commands to monitor variables
AUTOMONITOR

= SET AUTOMONITOR ON, or

= SET AUTO ON
e Adds a monitor that will automatically display variables referenced by the
current statement
= SET AUTO ON BOTH

e Adds a monitor that will automatically display variables referenced by both
the current statement, and the previously displayed statement

e Shows the results of statements as you step

® Frequently used command options:
e SET AUTO OFF clears the automonitor

e SET AUTO ON BOTH LOG displays the automonitor, and writes the
same information to the log for every statement executed (use sparingly)

= Automonitor is not available with some older, out of support compilers

34 ‘ IBM Debug Tool for z/0S V10 tutorial I © 2012 IBM Corporation

Here is a review of commands you can use to monitor variables.

"Set auto on" turns on the auto monitor, which will automatically display variables
referenced by the current statement. It is typical to have the auto monitor turned on while
you are debugging.

"Set auto on both" turns on the auto monitor, and in addition to variables referenced by
the current statement, also displays variables referenced by the previously displayed
statement. It shows the results of statements as you step through a program.

If you want to turn off the auto monitor, the command "set auto off" will clear it from the
monitor window.

Another option that can be helpful is the "log" option. For example, the command "set
auto on both log" not only turns on the auto monitor, it also writes the same information to
the log window for every statement that runs. This can give you a complete documented
history of the results of every statement. But use it sparingly, since it produces a lot of
output in the log. It is possible to have a "log file", and if you do, it would receive all of that
information.

The auto monitor is not available with certain older, out-of support compilers, such as
OS/VS COBOL and VS COBOL Il.
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Commands to monitor variables
M (monitor) line commands

®= M line command in the source window
e Adds a monitor (an entry in the monitor window) that displays all variables
referenced by the statement
® Mn line command in the source window
e Adds a monitor that displays the nth variable referenced by the statement

= M and Mn line commands are not available with some older, out of
support compilers

35 ‘ IBM Debug Tool for z/0S V10 tutorial I © 2012 IBM Corporation

You can use an M line command in the source window to add a monitor to display all the
variables referenced by a statement. If you only want to monitor one variable, enter an M
line command with a number, to indicate that you want to monitor only the nth referenced
variable.

M line commands are not available when debugging programs compiled with some older,
out-of support compilers.
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Commands to monitor variables
MONITOR LIST

= MONITOR LIST variable-name , or
= MONITOR LIST (with the cursor placed on a variable)
e Adds a monitor (an entry in the monitor window) that displays the variable

e Consider defining a function key for MONITOR LIST
= For example, to set the F1 key:
e SET PF1 'MONITOR' = MONITOR LIST
= The suggested setting for a "monitor list" function key is:
e SET PF1 'MONITOR' = MONITOR LOCAL %CU LIST

» The 'LOCAL %CU' setting is recommended. It hides the monitor entry
when running in a different program.

® C line command in the monitor window
e Clears a monitor

= CLEAR MONITOR
e (Clears all entries from the monitor window
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You can also use a "monitor list variable-name” command to add a monitor for a
variable. Remember that you can abbreviate commands, so it can be shortened to just
"mon lis". You can easily monitor a variable by typing "monitor list* on the command line,
and then placing your cursor on the variable you want to monitor, before pressing Enter.

Also, consider defining a function key for the monitor list command. If you do, consider
using the second example, which has the "local %cu" option, which will hide the monitor
when you are running in different programs, such as subroutines.

A "C" line command clears a monitor, and you can clear everything that is in the monitor
window with the single command: "clear monitor".
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Commands to change how monitored items are displayed

®= H line command in the monitor window
e Displays the selected item in hexadecimal format

®= D line command in the monitor window

¢ Displays the selected item in the default format for it's declared data type
= Text for character variables, decimal values for numeric variables

= For some programming languages, variables containing bad data are
automatically displayed in hexadecimal format by default
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There are line commands in the monitor window you can use to change the display
format. An "H" line command changes the display of a monitor to hexadecimal. And a "D"
line command changes the display back to the default format, showing text for character
variables, and decimal values for numeric variables.
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Commands to monitor variables
MONITOR LIST TITLED

= MONITOR LIST TITLED WSS, or (note 1)
= MONLIST TI WS (note 1)
® Adds a monitor that displays all variables in the working-storage section

" MONLISTTIFS (noted)
¢ Adds a monitor that displays all variables in the file section

"= MONLISTTILS (noted)
e Adds a monitor that displays all variables in the linkage section

"= MONLISTTI* (note2)
e Adds a monitor that displays all variables in the current program

Note 1: COBOL only
Note 2: COBOL, C, and C++ only
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There are other important options for working with COBOL, C, and C++ programs. A
"monitor list titled wss" command adds a monitor that displays all of the variables in the
working-storage section of your COBOL program.

Use "monitor list titled fs" or "monitor list titled Is" to display all variables from the file
section or linkage section of your COBOL programs.

The command "monitor list titled *" will add a monitor that displays all of the variables in
your COBOL, C, or C++ program.
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Debug Tool tutorial

Using Debug Tool's terminal interface
e Full-screen windows and navigation

e Using the debugger
= Stepping through statements and running the program
= Program statement breakpoints
= Monitoring variables
= Displaying variables in the log
= Making breakpoints conditional
= Variable change breakpoints
= Program entry and exit breakpoints
= Jumping to a statement
= Ending the debugging session
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Next, you will see how to display variables in the log.
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An L line command lists all variables referenced
by a statement

CoBOL LOCATION: SAM1 :> 316.1

MOVE CUST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANC
MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1
D 0 ]
o084 LIST CUST-REC ;
085 MONITOR

52

Command ===> Scroll ===> PAGE
MONITOR -+----1----4----2---—-4----3----4----f4----+----5----+--- |LINE:
e e e e et ekl el Sl
0o 01 CUSTOMER-BALANCE-STATS
Do 02 BALANCE-COUNT PODODO1. 00
OS54 02 BALANCE-TOT olofo]ofe]s 8
010 02 BALANCE-MIN slofo]ofe]=
DO56 02 BRALRANCE-MAX DODODET. B8
Do 02 BALANCE-RANGE DODODOD. 0O
D058 02 BRALANCE-RAVG slofo]ofe]=
DUR H ]
4 MOVE CUST-ID TO RPT-CUST-ID
< MOVE CUST-NAME TO RPT-CUST-NAME

E

OF 168

0086 LIST TITLED WSS ;
PF 1:MONITOR 2:STEP 3:QUIT 4:LIST 5:FIND 6:{| Enter
PF T7:UP 8: DOWN 9: G0 10: ZOOM 11:7Z00M LOG 12:H
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Earlier, you saw that you can use "M" line commands in the source window to display
variables in the monitor window. You can use an "L" line command to list variables in the
log window instead. Here, an "L" line command is entered next to line 315.

DTv12s13UsingTheDebuggerPart2.ppt

Page 40 of 46



Result of an L line command on statement 315

CoBOL LOCATION: SAM1 :> 316.1

z MOVE _Cu3T=1b TO_BR¥—E4 :
MOV T RPT-CUST-NAME

7 LIST ( CUST-NAME, RPT-CUST-NAME ) ;
< 0088 CUST-NAME = 'Lynn, Viola '
0089 RPT-CUST-NAME = "Lynn, RAmanda

B MOVE CUST CSCCUPATION TO Rk1-CUCT CCCUPATION

Command ===> Scroll ===> PAGE

#====l--—-#-===-D-=--#---=-3----4----f---—+----5----+--- | INE: 52 OF 188
B T T T Ty E——

010 01 CUSTOMER-BALANCE-STATS

9]0 02 BALANCE-COUNT POOOBO1. B0 An L line command with a

0054 02 BALANCE-TOT DOO0O6T. 68 number (such as L1, L2, L3)

0o 02 BALRANCE-MIN ololojolals 63 |iStS Only ne Val’iable

DO56 02 BALANCE-MAX POOOO67. 68

oo 02 BALANCE-RANGE POOOOOO. 0O

0058 02 BRALANCE-RAVG DOOOBE7. 68

MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE
8 MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
9 WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1
D 0 ]

P :MONITOR 2:STEP 3:QUIT TLIST 5:FIND 6:AT/CLEAR
PF T7:UP T H 10: ZOOM 11:Z00M LOG 12:RETRIEVE
41 ‘ IBM Debug Tool for z/OS V10 tutorial ‘ © 2012 IBM Corporation

That listed the values of all the variables referenced by the statement in the log.
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Use the LIST function key (default=F4)
to list a cursor-selected variable

CoBOL LOCATION: SAM1

Command ===>
MONITOR -+----1----+----

01
02
02
02
02
02
02

CUSTOMER-BALRA
BALANCE-COUNT
BALANCE-TOT
BALANCE-MIN
BALANCE-MAX
BALANCE-RANGE
BALANCE-RVG

1> 316.1
Scroll ===> PAGE

2----+----8----4+----f}--—-+----5----+--- LINE: 52 OF 188

L LR e e - EEEEr EEEEY B
NCE-STATS

ololojojnfo ojo

ololojolnfs:

ololojolals

olojojolals 8

el Quickly list a variable by cursor-_

= selecting it and pressing the

MOVE CUST-ID LIST function key,
MOVE AME TO RPT-CUST-NAME
0 Ul 0 DA 0 0 RP 0 PO 0
MOVENCUSZ -ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE

MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1
] o 0

0087 LIST ( CUST-NAME, RPT-CUST-NAME ) ;
0088 CUST-NAME = 'Lynn, Viola ’
0089 RPT-CUST-NAME = "Lynn, Amanda
PF 1:MONITOR 2:STEP 3:QUIT 5:FIND 6:A E4
PF T7:UP 8: DOWN 9: G0 10: Z00M 11:Z00M LOG 12:H
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Another way to list a variable in the log is with a "list" command. Notice that by default the
F4 key is set to the "list" command. In this example, the cursor is placed on a variable in
the source window, and F4 is pressed.
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Result of using the LIST function key
and a cursor-selected variable

COBOL LOCATION: SAM1 :> 316.1
Command ===> Scroll ===> PAGE

01 CUSTOMER-BALANCE-STATS
02 BALANCE-COUNT

02 BALANCE-TOT

02 BALRANCE-MIN

02 BALANCE-MAX

02 BALANCE-RANGE

02 BALRNCE-RAVG

LINE: 314

OF 467

MOVE CUST-ID TO RPT-CUST-ID
MOVE CUST-NAME TO RPT-CUST-NAME
[ MovE c[ST-OCCUPATION TO RPT-CUST-OCCUPATION
MOVE CUST-RCCT-BALANCE TO RPT-CUST-ACCT-BRLANCE
MOVE CUST-ORDERS-YTD  TO RPT-CUST-ORDERS-YTD
WRITE REPORT-RECORD FROM RPT-DETRIL RFTER 1

91

LOG @---—#=---~1----#----2-~-—#----3---—#----4-—--+----5--——+---— _[NE: 89 OF
’gg;2_BEI;EUSI;NHME—s—étgﬂﬂT—ﬂmandu .
<: 0 LIST ( CUST-OCCUPATION ) ;
\ﬂQ&l_E%%I:ECCUPHTION = "Musician )
PF 1:WMONTTOR _ 2+ OUIL TS 5:FIND 6:AT/CLEAR

PF 7:UP 8: DOWN 9: GO 10: Z0OM 11:Z00M LOG 12:RETRIEVE
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The variable is displayed in the log. That is a quick way to display the value of a variable.

Now you have seen two ways to see a variable — you can add a monitor for it in the
monitor window, or you can list it in the log. When would you use one method over the
other? Generally, you may want to only monitor only certain variables, so that you can
always see the current values of the most important variables in the monitor. If you only
need to see the value of a variable once, and you do not need to watch it continuously,
consider listing it in the log. That way, your monitor does not get filled up with things you
do not need. Another difference is that a log entry does not change. If you list a variable in
the log, you can review it later and you have a history of the value the variable at the time
you listed it.

Use any combination of monitor and list that your prefer to display your variables.
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Commandes to list variables in the log

® L line command in the source window
e Displays all variables referenced by the statement

® Ln line command in the source window
e Displays the nth variable referenced by the statement

® L and Ln line commands are not available with some older, out of
support compilers

®= | |ST variable-name , or

® LIST (with the cursor placed on a variable), or
= The default E4 key (with the cursor placed on a variable)
e Displays the variable
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You can use an "L" line command in the source window to list all of the variables
referenced by a statement. If you only want to list one variable, enter an L line command
with a number, to indicate that you want to list only the nth referenced variable.

"L" line commands are not available when working with programs compiled with some
older, out-of support compilers.

A "list variable-name" command can be used instead of an "L" line command. You can
also list a variable by typing "list" on the command line, and then placing your cursor on
the variable you want to monitor, before pressing Enter. Also, by default, the F4 key is set
to the "list" command. So you can quickly list a variable just by placing your cursor on the
variable you want to list, and pressing the F4 key.

That is the end the second of three sections that describes how to use the debugger.
Continue with the third part.
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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 DTv12 TutorialTemplate.ppt

This module is also available in PDF format at: ../DTv12 TutorialTemplate.pdf
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You can help improve the quality of IBM Education Assistant content by providing
feedback.
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