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This is the tutorial for IBM Debug Tool for z/OS®, one of the IBM zSeries® problem 
determination tools. 
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Using Debug Tool's graphical user interface 

� Starting the debugger 

� Debug perspective views and navigation 

� Using the debugger 
� Stepping through statements and running the program 

� Program statement breakpoints 
� Monitoring variables 

� Making breakpoints conditional 
� Watch breakpoints 
� Program entry and exit breakpoints 

� Ending the debugging session 

� Loading program debug files 
� Loading sysdebug, listings, dwarf, and source files 

� Loading LANGX files 

Debug Tool version 10 tutorial 
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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 ro ram is not et initialized     

            

The debugger starts at the top of the program 

p g yThe program is not yet initialized 
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When a debug session starts, it is paused before the program has initialized. 
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Hint: F5 is the hotkey 
for Ste into

     
 

The current osition  

Click the Step into
button

  

               
               
           

Use the “Step-into” button to run one statement at a time 

click 

“ p­ ” 

Hint: F5 is the hotkey 
for “Step-into” 

pThe current position 

“ -Click the “Step-into”” 
button 

IBM Debug Tool for z/OS tutorial 4 © 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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The new current osition   

Click the Step into
button

  

             
    

pThe new current position 

“Step-into” again 

click 

“ -Click the “Step-into”” 
button 

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

The program initializes, and the current line indicator moves to the next statement. The 
"step" button is clicked again. 
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The new current osition   

            

pThe new current position 

After stepping 
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You can continue to step through the program a statement at a time. 
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Double click to set 
a breakpoint at 
statement 258

    
   

 

Scroll down to line 258    

               
                   

          

dbl 
click 

Set a breakpoint in the source view 

Double click to set 
a breakpoint at 
statement 258 

Scroll down to line 258 
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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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A breakpoint was set 
at statement 258

    
  

The breakpoint is also 
displayed in the 
Break oints view

    
   

 

              
              

                  
 

Click the “Resume” button to run the program 

A breakpoint was set 
at statement 258 

click 

p 

The breakpoint is also 
displayed in the 
Breakpoints view 
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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. 

DTv12s18UsingTheGUIPart1.ppt Page 8 of 73 



  

       

     
       

             
                 

   

Result of clicking the “Resume” button
 
The program ran until it reached a breakpoint
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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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21

Run to line 275 

                 
               

                   
 

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

RT 
click 

click 

21 

“ - ”“Run-to” line 275 
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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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The program ran until it reached 
the RUNTO location

      
  

        

Result of the “Run To Location” 

The program ran until it reached 
the RUNTO location 
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The program ran until it reached statement 275. 
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Using Debug Tool's graphical user interface 

� Starting the debugger 

� Debug perspective views and navigation 

� Using the debugger 
� Stepping through statements and running the program 

� Program statement breakpoints 
� Monitoring variables 

� Making breakpoints conditional 
� Watch breakpoints 
� Program entry and exit breakpoints 

� Ending the debugging session 

� Loading program debug files 
� Loading sysdebug, listings, dwarf, and source files 

� Loading LANGX files 
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Next, you will see different ways to set breakpoints at program statements. 
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This will set a breakpoint 
at statement 258

     
  

                 
           

dbl 
click 

Set a breakpoint in the source view 

This will set a breakpoint 
at statement 258 
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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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A breakpoint was set 
at statement 258

    
  

Click the Resume
button

  

The breakpoint is also 
displayed in the 
Break oints view

    
   

 

               
            
      

Click the “Resume” button to run the program 

A breakpoint was set 
at statement 258 

click 
“Click the “Resume”” 

button 

p 

The breakpoint is also 
displayed in the 
Breakpoints view 
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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
 

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

The program ran until the breakpoint was triggered at line 258. 
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The breakpoint set at statement 258 is displayed  

Right click and select additional breakpoints to 
create

         

       

 

2
1

                 
               

     

The breakpoints view pop-up menu gives options for 
setting breakpoints 

The breakpoint set at statement 258 is displayed 

Right click and select additional breakpoints to 
create 

RT 
click click 

2 
1 
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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”. 

DTv12s18UsingTheGUIPart1.ppt Page 16 of 73 



  

       

     

Indicate the statement where you 
want to set a break oint 

     
     

Example expression: 
CUST ID  22004

  
  

              
         

             
               

               
                 

               
   

       

                
                

                
    

               
                

   

 

Specify line-number to set a statement breakpoint 

p 

Indicate the statement where you 
want to set a breakpoint 

click 

- = ' ' 

Example expression: 
CUST-ID = '22004' 

click 
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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 99th 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 

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

      
    

                
        

The Resume button or function key runs the program 

F8 
The Resume function key is the 
same as the Resume button 
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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 aqua line indicates the current 
statement. Statement 312 has not run yet

      
      

            

The program ran until it reached a breakpoint 

. 

The aqua line indicates the current 
statement. Statement 312 has not run yet. 
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The program ran until it triggered the next breakpoint, at statement 312. 
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Statement breakpoints have been 
set at lines 314 and 316

    
     

Remove a statement 
breakpoint by double clicking 
the break oint indicator

   
    

  

               
                

      

Double click a breakpoint marker to clear a statement 
breakpoint 

dbl 
click 

Statement breakpoints have been 
set at lines 314 and 316 

p 

Remove a statement 
breakpoint by double clicking 
the breakpoint indicator 
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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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The break oint at 316 was cleared     

       

Result of double clicking a breakpoint marker 

pThe breakpoint at 316 was cleared 

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

That removed the breakpoint from line 316. 
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2

1

                
               

    

Right click and select “remove” to clear a statement 
breakpoint 

RT 
click 

click 2 

1 
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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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The break oint at 312 was cleared     

     

The statement breakpoint is cleared from the source and 
breakpoints views 

pThe breakpoint at 312 was cleared 
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And the breakpoint is removed. 
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The breakpoint at 314 was clearedThe breakpoint at 314 was cleared

               
            
   

Select a breakpoint and click the “Remove” button 

click 
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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. 

DTv12s18UsingTheGUIPart1.ppt Page 25 of 73 



  

       

    

The break oint at 314 was removed     

    

Result of clicking the “Remove” button 

pThe breakpoint at 314 was removed 

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

Which removes the breakpoint. 
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Disable a breakpoint by 
un checking the box

    
  

                
               

             
        

click 

Disable a breakpoint 

-

Disable a breakpoint by 
un-checking the box 

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

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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Using Debug Tool's graphical user interface 

� Starting the debugger 

� Debug perspective views and navigation 

� Using the debugger 
� Stepping through statements and running the program 

� Program statement breakpoints 
� Monitoring variables 

� Making breakpoints conditional 
� Watch breakpoints 
� Program entry and exit breakpoints 

� Ending the debugging session 

� Loading program debug files 
� Loading sysdebug, listings, dwarf, and source files 

� Loading LANGX files 

Debug Tool version 10 tutorial 
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Next, you will see how to view and update the values of program variables. 
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The hover feature:  hold the 
cursor (no click) over a 
variable in the source view, 
and the value is displayed!

      
     

     
    

Note: This option is can be 
activated in the user preferences

      
    

                  
               

                

Hover over a variable to see it's value 

The hover feature: hold the 
cursor (no click) over a 
variable in the source view, 
and the value is displayed! 

Note: This option is can be 
activated in the user preferences 
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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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Variables referenced by the current statemen  
are dis la ed in the variables view

      
     

Ste

               
                  

           
             

              
            

       

The Variables view shows program variables, and 
optionally variables referenced by the current statement 

t 
p y 

Variables referenced by the current statement 
are displayed in the variables view 

pStep 
click 

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

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 
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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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2

1

                 
             

             

Select “Automonitor Previous” to display variables from 
both the current and previous statements 

RT 
click 

click 
2 

1 
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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”. 
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Current

Previous

Ste

           
            

            
              

           

Automonitor Previous displays variables from both the 
current and previous statements 

Current 

Previous 

pStep 

click 

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

“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 appears in the 
variables view, and it's value is blanks. The step button is clicked. 
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The Automonitor Previous option 
displays results automatically as 
ou ste  throu h a ro ram

    
   

    

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

     
      

 

                
             

           

             
                  

       

After a STEP. The Automonitor refreshes the display as 
you step and run 

y p g p g 

The Automonitor Previous option 
displays results automatically as 
you step through a program 

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

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

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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2

1

                
               

             
      

Select the COBOL Working-Storage Section to view all the 
Working-Storage variables 

RT 
click 

2 

1 

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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The working storage 
starts here

   
 

 

Double click the tab 
to ex and the view

    
   

              
               

   

Result of adding the COBOL working-storage section to 
view all the working-storage variables 

The working storage 
starts here 

DBL 
click 

p 

Double click the tab 
to expand the view 
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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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Expand a section by 
clickin  the +

    
  

               
            

click 

Showing all working-storage variables 

g “ ” 

Expand a section by 
clicking the “+” 
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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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 Double click the tab 
to shrink the view

    
   

                
                

Showing all working-storage variables 

DBL 
click 

Double click the tab 
to shrink the view 
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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. 

DTv12s18UsingTheGUIPart1.ppt Page 38 of 73 



  

       

   

 

2

1

Right click and select 
Chan e Value

    
 

                  
        

Changing a variable value 

RT 
click 

2 

1 

“ g ” 

Right click and select 
“Change Value” 

click 

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

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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2

1

Enter in the new 
value in the text box

    
    

             

Change the value 

click 

2 

1 

Enter in the new 
value in the text box 
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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 has now been 
changed for the session

     
   

     

The value was changed 

The value has now been 
changed for the session 
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And the value is changed. 
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Select the 
source view

  
 

  The selected view 
is searched

   
 

                
                   

          

Control + F searches for text in a window 

Select the 
source view 

CTRL + F 
The selected view 
is searched 

click 
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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 + Finds 

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

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 

click 
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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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Right click the variable after 
hi hli htin

     

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

       
   

2
1

                 
               

     

Add a variable to the Monitors view 

RT 
click click 

g g g 

Right click the variable after 
highlighting 

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

2 
1 
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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 expression”. This example 
shows variable “CUST-ID” added to the monitor. 
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Monitor was added  

                
                 

    

Result of the "Monitor Expression" 

Monitor was added 

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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Monitors were added  

                 
             

    

After adding more variables to the monitor 

Monitors were added 
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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. 

DTv12s18UsingTheGUIPart1.ppt Page 47 of 73 



  

       

     

 

2

1

                
   

Clearing a variable from the monitor 

RT 
click 

click 

2 

1 
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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
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That removes the selected variable from the monitor. 
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Select multiple items by 
clicking and holding down 
the Control ke

    
    

  

2

1  
 

3

Remove button 

                
                

              
   

Remove multiple items from the monitor 

y 

Select multiple items by 
clicking and holding down 
the Control key 

click 
click 

2 

1 CTRL 
+ click 

3 

Remove button 
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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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Monitors remain 
active until you 
remove them

  
   

 

    

Result of a clearing multiple items from the monitor 

Monitors remain 
active until you 
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 

DBL 
click 
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An easy way to monitor a variable is to select and then double-click it. 

DTv12s18UsingTheGUIPart1.ppt Page 52 of 73 



  

       

    

Monitors remain 
active until you 
clear them

  
   

 

Double click to monitor is an option setting 
in Window > Preferences > Run/Debug > 
Com iled Debu

       
       

 

        

Result of double-click a variable 

Monitors remain 
active until you 
clear them 

-

p g 

Double-click to monitor is an option setting 
in Window > Preferences > Run/Debug > 
Compiled Debug 
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That added the variable to the monitors view. 
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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. 

DTv12s18UsingTheGUIPart1.ppt Page 54 of 73 



  

       

      

Monitors remain 
active until you 
clear them

  
   

 

        

Result of using the Monitor Expression button 

Monitors remain 
active until you 
clear them 
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The variable was added to the monitors view. 
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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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That changed the value. 
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Group variables are indicated by a “+” symbol next to a variable. You can expand a group 
variable by clicking the “+”. 
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That shows the subordinate variables in the group. 
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Collapse a group variable by clicking the “-”. 
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The group variable is collapsed again. 
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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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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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After stepping, the variables in the auto monitor changed based on what are now the 
current and previous statements. 
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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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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. 
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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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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 
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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 

� Displays information about the variables associated with the stack 
frame selected in the Debug view 

� Actions in the Variables view 
� Filter locals 

� All 
� Automonitor current 
� Automonitor previous 
� COBOL sections 

� Monitor local variables 

� Monitor memory 
� Change representation 
� Change value 

� Find (selecting from a list of variables) 
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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 
� From the Source view 

� Highlight the variable � Right Click � Select Monitor 

� From the Menu 
� Monitors � Monitor Expression � then type in the variable / expression 

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

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

� 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 
� Display the auto monitor in the monitors view 

� Actions in the Monitors view 
� Add an expression to the monitor 
� Remove an expression from the monitor 
� Change a value 
� Change representation 
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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_DTv12s17UsingTheGUIPart1.ppt 

This module is also available in PDF format at: ../DTv12s17UsingTheGUIPart1.pdf 
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You can help improve the quality of IBM Education Assistant content by providing 
feedback. 
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