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CA InterTest™ and CA SymDump® - 11.0

Using the Eclipse UI

This section describes how to use the Eclipse Ul to debug CICS and batch applications. Use the Eclipse
Ul and this document to walk through the process and procedures that follow.

©
Tip: This section contains tutorial instructions that step you through debugging a program
with the Eclipse Ul. When you see instructions that prompt you to make specific changes a
debug session, use the information as an example, or complete the tutorial by following
the steps as instructed. The tutorial uses the default CA InterTest for CICS library names.
See Demo Source Programs (see page 10) for the names of the demo programs.

To perform the steps in this tutorial, you must know the following information. If you do not already
know this information, or if the default demo program names were changed during installation,
contact your CA InterTest administrator.
From your IBM installation

= UserID

= 7/0S host name

From CA InterTest

= Path to the file containing Testing Tools server settings to be imported. If the application was
installed properly, you have a set of servers that are properly configured for your site.

= CA InterTest for CICS PROTSYM data set names

For the CICS demo sessions, you also need the following information:

= CICS host name

= Path to the file containing CA InterTest server settings to be imported

06-Jun-2018
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Synchronized Processing

The application searches the symbolic files for the programs that you specify to be monitored for
testing and tries to match a symbolic file with the same date and time as that of the load module. If a
match is not found, the Select Symbolic dialog opens. If this dialog appears, do one of the following:
= Select the version that you want the mainframe debugger to use and click Use.
= |f you do not want to monitor the file, select Do Not Monitor.

= For batch applications, you can click Abend Stop to end the debugging session.

Use this feature to maintain synchronized processing at all times.

06-Jun-2018 7/58
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Online Help

CA InterTest provides extensive online documentation and context-sensitive help. You can request
online help anytime while using CA InterTest by clicking the Help menu and selecting the following
options as needed.

= Help Contents
Opens an external Help browser window and displays a top-level link to the CA InterTest online
documentation, which you can expand to display subsets of the documentation.

= Search
Activates the CA InterTest online Help view and displays the Search panel in which you can enter
text that you want to search for. Click Go to display all topics on the online documentation in
which the search text appears.

= Dynamic Help
Displays the help data as it is dynamically displayed to reflect the context of the view that is in
focus. For example, when the focus is on Breakpoints, Dynamic Help will only display those topics
relevant to breakpoints.
Note: The dynamic help feature is not supported in the Program Listing area pop-up menus,
window controls such as menu items or buttons, or toolbar buttons.

= Cheat Sheets
Opens pages to guide you through some of the processes. Each cheat sheet is designed to help
you complete a specific task, and lists the sequence of steps required to help you achieve that
goal.

= Key Assist
Opens the Key Assist window where you can see shortcut key combinations.

= Update InterTest
Opens the Install/Update dialog from which you will be able to install updates of the currently
installed features, or new features.

= About CA InterTest
Displays the About CA InterTest dialog, which provides information on the software release
number, plug-in details, and configuration details.

F1 Support

You can access online Help for most (but not all) window controls by placing the focus on the dialog
or control and pressing F1.

If the control is located in the CA InterTest main window, the Help view is activated automatically and
a keyword search targeting text in the online documentation related to the control is performed.
When the search is complete, links to topics related to the keyword search are displayed in the Help
panel.

06-Jun-2018
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If the control is located on a dialog started by CA InterTest, an external Help window is activated. The
same keyword search is performed and links to topics related to the keyword search are displayed in
the Help panel.

Dynamic Help

When the CA InterTest Help view is active in CA InterTest as you make each view active, the help data
displayed is dynamically updated to mirror the view that is in focus.

06-Jun-2018 9/58
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Demo Source Programs

CA InterTest for CICS installs demo programs to use for this tutorial that are designed for use with the
CA InterTest for CICS Eclipse Ul tutorial. Use the compile procedures created during installation to
compile a demo program, populate the PROTSYM, and link the program.

Note: The default names for the demo programs for each type of application may have
been changed by your CA InterTest for CICS administrator during installation.

CICS Demo Source Programs

The demo CICS source programs are as follows:

Name of Program Language Type Transid
COBDEMO Enterprise COBOL DEMC
DB2DEMO Enterprise COBOL DEMD
PLIDEMO PL/I DEMP
ASMDEMO Assembler DEMA

Batch Demo Source Programs

The demo source programs for batch applications are as follows:

Type of Program Name of Program
Assembler CAMRASM
COBOL CAMRCOBB

PL/I CAMRPLI

06-Jun-2018 10/58
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Understanding Your Workspace

Contents

= Main Window (see page 11)
= Toolbars (see page 12)

= Perspectives (see page 13)
= Views (see page 13)

Main Window

The CA InterTest and CA SymDump Eclipse Ul contains a group of views that provide all the functions
you need to debug your programs.

A view is a visual component within the application window. It is typically used to navigate a
hierarchy of information or display properties for a program listing, which displays the program being
debugged. Modifications made in a view are generally done with dialogs. A perspective is a collection
of views that pertain to a single product.

The following illustration shows the main window in the CA InterTest perspective with several views
open.
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Usually, only one instance of a particular type of view may exist within the main window. Views can
appear by themselves or stacked with other views in a tabbed notebook. To activate one of these
views, click the appropriate tab. Only one view is active at one time, with the exception of the
Program Listing area, where several imported program listing files can be open at one time. The
listings behave like sub-views that are grouped together (or stacked) in the Program Listing area. You
can change the default window layout by opening views, closing views, or docking views in different

positions.

Toolbars

There are two kinds of toolbars in the CA InterTest and CA SymDump Eclipse Ul:

= Main toolbar

= View toolbar

The main toolbar is displayed at the top of the main window directly beneath the menu bar. The
contents of this toolbar change based on the active view. You can find explanations of all the buttons

on the toolbar in the online help.

06-Jun-2018
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There are also individual view toolbars, which appear in the title bar of a view. Actions in a view's
toolbar apply only to the view in which they appear. The following example shows the Bookmarks
view toolbar:

2 Breakpoints &3 ER 2 2 Rl

CUI--Breakpoints Tab--ICO

Note: Some view toolbars include a Menu button, shown as an inverted triangle, that
contain actions for the view.

Perspectives

The Eclipse Ul has one perspective for CA InterTest and another for CA SymDump. You can switch
from one product to the other without closing the Eclipse Ul, but you must always have at least one
perspective open.

To open a perspective, select Window, Show perspectives. When the Open Perspective dialog
appears, click the perspective that you want to open. The main window updates to show the
perspective that you selected..

Views

The CA InterTest and CA SymDump Eclipse Ul supports the following types of views:

= Auto Data
Displays variables and their contents at a particular breakpoint.

= Bookmarks
Displays all anchors (bookmarks) placed on a specific line of code.

= Breakpoints
Displays all breakpoints (enabled and disabled) that are set in the vertical ruler of the Program
Listing area.

= Call Trace
Displays a list of the called subprograms in a load module based on the current breakpoint. This is
a CICS only view.

= Console
Displays read-only standard output messages from CA InterTest.

= Error Log
Displays all warnings and errors generated by the common user interface. This is used by CA
support and you can export this log when reporting an error.

06-Jun-2018 13/58
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= Help
Displays the related help topics for the highlighted view.

= InterTest Debug
Displays the monitored and unmonitored programs.

= QOutline
Displays an outline of the program that is currently open in the Program Listing area and lists the
structural elements.

= Properties
Displays a list of attributes, if any, related to another active view. Not all views have information

to display in this view.

= Register Data
Keeps track of general register values during a debugging session for Assembler programs.

= Servers
Displays the servers that have been defined for CA InterTest to communicate with the mainframe.

= Session Data
Keeps track of session-related information during a debugging session for CICS programs.

= Statement Trace
Displays a trace of previously executed statements.

= Tasks
Displays the tasks available for the currently active program.

= Watch Data
Keeps track of variables and other program-related information during a debugging session.

Use views to navigate a hierarchy of information (such as variable values), show breakpoints,
bookmarks, console output, and various other activities.

The application saves any changes you make in a view across instances of the Eclipse Ul.

To open a view, select Window, Show views, and then click the view that you want to open. The
selected view opens in the main window.

To close a view, click on the X on the view's tab.

You can perform the following actions with the buttons on the Bookmark's toolbar, as described in
the following table:

Button Description

[ﬁ} Configures the settings for the program name

CUI--Configure Program Settings--ICO

Shows the position in the program listing where the breakpoint is
set

06-Jun-2018
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Button

CUI--Position in File--ICO

Description

@

CUI--Configure Selected Breakpoints--
ICO

Configures a selected breakpoint

¥

CUI--Delete Icon--ICO

Deletes a selected breakpoint.

!

CUI--Add A Global Breakpoint--ICO

Adds a global breakpoint

=

CUI--Minimize Button--ICO

Minimizes the view.

CUI--Maximize Button--ICO

Maximizes the view.

06-Jun-2018
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Debudding with the Eclipse UI

This article describes how to use the Eclipse Ul to debug a program.

How to Debug a Program Using the Eclipse Ul

Connect to a senver

v

Create a project

v

Configure the debug
settings

v

Select the source
program to monitor

v

Start the program
execution

v

Analyze abends

Evaluate and correct Setand remove Add and remove
&Irars breakpoints bookmarks

v

Resume program
execution

To debug a program using the Eclipse Ul:
1. Connect to a server (see page ). (see page 17)
2. Create a project (see page 19). (see page 19)
3. Configure the debug settings. (see page 20)

4. Select the source program to monitor (see page 22).
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5. Start the program execution (see page 25)
6. Analyze abends. (see page 26)

7. Resume program execution (see page 26)

Connect to a Server

Before you begin debugging a program, you must connect to a server. You can import server setting
and you can add new server connections to the Eclipse Ul.

Import CA Testing Tools Server Settings

Connect to a Testing Tools server before, start a debugging session. The GUI component runs on
Windows and the debugging session runs on z/0S. This server provides the communication between
the Eclipse Ul and the mainframe platform.

You may need to import the Testing Tools server settings the first time you start the Eclipse Ul
component or whenever your CA InterTest administrator updates any of the server settings.

If the application was installed properly, you have a set of servers that are properly configured for
your site.

Follow these steps:

1. Start the CA InterTest Eclipse Ul.
The CA InterTest main window opens.

2. Click File, Import.
The Import dialog opens.

3. Click Next.
The Import Server Settings dialog opens.

4. Type or browse for the file path to the file containing the server settings. Obtain this
information from your CA InterTest administrator.

5. Click Finish.
You are connected to the specified server.

Add a New Server Connection

If you have not already established a connection to the server that you want to use, you can add a
server connection using the Eclipse Ul. You must have the host and port details of the server to which
you want to connect.

Follow these steps:

06-Jun-2018 17/58
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1. Select InterTest, Add New Server.
The New Server Connection dialog opens.

2. Enter the details for the new server connection.
The following field values are required to create a new server connection:

= Name
Specifies the name of the server connection. You can use uppercase and lowercase
alphanumeric characters, and embedded spaces when entering a value in this field.

@

Tip: For the purposes of this tutorial, specify the name Basic Demo in this field.

= Host
Specifies the z/0S host name assigned by your installation. This is the host name used for
TSO or CICS logon.

= Port
Specifies the TCP/IP port number of the server. If there is a default port number displayed,
verify it is correct. The port number is updated in the Preferences dialog.

= For a CICS region -- This field must be the port number configured in the CICS region.

= For a Testing Tools server -- This field must be the port number that is configured for
the Testing Tools server running on z/0OS UNIX System Services (USS).

= Use as Default Server
Specifies that this server is selected when you access the Batch Link Queue or Schedule
Table.

= CICS Region
Defines a connection that is used when a CA InterTest for CICS for CICS debug session is
initiated.
Select this box to initiate a CICS debug session. This action displays the CICS Security
Enabled check box. If you select this box, you can secure your connection by using a user
ID and password.
Clear the CICS Region check box to define a server connection.
Default: Off

= (Optional) User ID
Specifies the user ID for logging on to a z/OS system. Enter your user ID in this field.

= (Optional) Save Password
Specifies whether you want to save the password. If you save the password, the
application preloads the saved password into the Logon dialog whenever you are
prompted to enter your user ID and password. Until the password is deliberately reset or a
logon fails, you are prompted for a user ID and password only when you first use a server.
Check this box to save your password.

3. Click Finish.
The new server is created and added to the list of servers in the Servers view. The Servers
view shows the details of the new server.
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Check the Server Status

The Server view displays the status of the servers you are connected to so that you can see if the
server is active.

Follow these steps:
1. Click Window, Show Views, Servers, on the CA InterTest main window toolbar if the Servers
view is not already visible.
The Servers view opens, displaying the name of the server and its status.

The server has one of the following statuses:

= Available
The GUI is connected to a mainframe server that is running.

= Not Available

The GUI failed to connect to the server and is not running. The reason for the failure is
noted next to the server status.

.
2. If the Status column is blank, click the Refresh Server button [**  on the Servers view toolbar.
The system may take several seconds to respond.

3. If the status remains blank or Not Available, contact your CA InterTest administrator.

Create a Project

After you are connected to a CA Testing Tools server, create a project in which to debug your
program.

Follow these steps:

1. Click the Create Project button % on the CA InterTest main window toolbar.
The New CICS Project dialog opens or New Batch Project dialog opens, depending on the
demo session.

2. Specify a name for your project in the Project Name field.

@

Tip: Specify Basic Demo in the Project Name field for the Eclipse Ul tutorial. The rest
of this procedure uses this demo value.

3. Check the Use default location box if it is not already checked.

4. Select Basic Demo from the InterTest Server drop-down list.
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5. For CICS applications, select Basic Demo from the CICS Region drop-down list.
Note: Do not select Import files once project is created box.

6. Click Finish.
The InterTest Debug view displays your project name, project type, the server name, the
status indicator, and two empty folders: Monitored, and Unmonitored.

Configure the Debug Settings

Before you execute a program, set the debug settings for your project. The debug settings dialog is
different for CICS and batch applications. This dialog is also displayed when you start the program
execution.

Configure Debug Settings for CICS Applications

Follow these steps:

1. Right-click the project name on the InterTest Debug view, and select Configure Session Debug
Settings.
The InterTest Debug Settings dialog opens.

2. Ensure that the following fields are completed:

= InterTest Server
Displays the Testing Tools server name.

= CICS Region
Displays the CICS region name.

3. Click Finish.
The debug settings are configured.

Configure Debug Settings for Batch Applications

©

Tip: The specific values in this procedure apply to the demo program tutorial.

Follow these steps:

1. Click the project name on the InterTest Debug view, right-click, and select Configure Session
Debug Settings.
The InterTest Debug Settings dialog opens with the main tab in view.

2. Click the InterTest Server drop-down list, and select Basic Demo.
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. Select the PROTSYM tab.

. Click Add, and add CAI.PROTSYM as the PROTSYM data set name, or the data set name

provided by your CA InterTest administrator, in the Add Dataset Name dialog. Click OK.
The data set name appears in the PROTSYM Datasets area.

. Click the JCL Settings tab.

The InterTest Debug Settings dialog opens.

. Complete the following fields:

= InterTest Server
Displays Basic Demo. If Basic Demo is not showing, select it in the box.

= Conversion JCL Dataset(Member Name)
Describes the mainframe data set name and member name. Type CAL.CAVHJCL(DEMOIJCL)
or a data set name provided by your CA InterTest administrator.

= Dataset Type
Describes the type of data set. Select IBM PDS, or the data set type appropriate to the one
provided by your CA InterTest administrator.

= Job Step Name
Describes the name of the job step. Type Step1.

= PROCLIB List
Leave empty.

= Converted/Submit JCL Dataset(Member Name)
Describes the output data set where the converted JCL resides. Type HLQ.MYJCL
(BATCHDMO), where HLQ is the high level qualifier you choose, or any allocated PDS.

. Click the Convert JCL button.

The converted JCL is placed in HLQ.MYJCL(BATCHDMO).

. After the JCL conversion is complete, click the Edit JCL button to edit the converted JCL.

The Edit JCL dialog opens.

. Make the following changes to the Edit JCL dialog:

= Change the job card to conform with your installation standards.

= Change PROFILE=YOURID to PROFILE=(your TSO User ID).
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The following illustration shows the edited JCL:

= Edit JCL

#sUSER014 JOBE {ACCOUNT).'INTERTEST DEMO',
s CLASS=H,
o HSGCLASS=X
~=JOBPARM SYSAFF==
s -STEP1 EXEC PGM=CAMRELOL.
< REGION=4H
#<INT10BTS DD =

EXEC=CAMRCOEE, PROFILE=USER01
s
#+INT1PAEM DD DISP=SHR,DSH=CAI PROD. INTBATDV.PZ .CAISRC
#+INT1LOAD DD DISP=SHE,DSH=CAI PROD. INTBATDV.P2.CAILIE
Z+INT1PNLL DD DISP=SHE,DSH=CAI PROD. INTBATDV.P2 .ENLLIE
s<INT1MSGL DD DISP=SHRE,DSH=CAI PROD. INTBATDV.P2.CAIISEM
#<INT1PROF DD DISF=SHR,DSH=CAI PROD FROFLIE
#+INT1CLIE DD DISP=SHR,DSH=CAI PROD. INTBATDV.PZ. CAISRC
Z<INT1CLOG DD SYSOUT=#
#~INT1REPT DD SYSOUT=+
#/SYSTCED DD DISP=SHR, DSH=VTAM.TCPIF.TCPIF.DATA
#~STEPLIE DD DISP=SHE,DSH=CAI .PROD.INTBATDV.P2.CAILIE
A DD DISP=SHR,DSH=CAI .FROD. INTBATDV.F2.CAILIE
//SYSPRINT DD  SYSOUT=+
S7SYSOUT DD SYSOUT==
/#REPORT DD  SYSOUT==
s-# END OF CONVERTED JCL

7 oK ] [ Cancel

10. Make sure the data set you are editing is not being used in TSO or CA Roscoe.

11. Click OK.
The Edit JCL dialog closes and you return to the InterTest Debug Settings dialog.

12. Click Finish.

You receive a message indicating that the file has been saved successfully. Click OK. You
return to the InterTest main window.

Select the Source Program to Monitor

After configuring your session, specify the program that you want to monitor. As part of monitoring a
program, the application automatically prevents all abends during execution.

Follow these steps:

1. Verify that the program to be debugged has been compiled and post-processed into the
PROTSYM files.

2. Click the InterTest Debug view so that it is the active view.

3. Click the project name on the CA InterTest Debug view.
The project name is highlighted.
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4. Click the Import PROTSYM Files button 'j on the CA InterTest main window toolbar.
The Import PROTSYM Files dialog opens.

5. Enter the following information:

= |nterTest Server
Defines the Testing Tools server. For the tutorial, select Basic Demo.

= PROTSYM Data Set
Defines the fully qualified data set name of the PROTSYM VSAM file.
Type CAIL.PROTSYM, or substitute CAI.PROTSYM with the DSN provided by your CA
InterTest administrator.
If you receive an error about failure to retrieve a member list, check with your CA
InterTest administrator.
Note: You may be prompted to log on to your mainframe TSO here, if you have not
already done so.

6. Click List Members.
The table is populated with the programs in the data set you chose.

= Import PROTSYM Files

Import PROTSYM Files

Use this page to select listings to import

InterTest Server

PROTSYM Data Set | CALPROTSYM | |List Members
Program Language Time Compiler 5
I:‘ CAMRCOEB COoBOL 2006/06/21 10:35:02 V]

D CAMRCOE2 COBOL 2008/06/04 15:42:56 COBCOL 2 -Ver 3.2 XA

CAMRCOBE COoBOL 2006/06/21 10:35:18 IBM Ver 3.4 XA B
] caMrpLI PLI 2008/03/03 15:50:22 1,11

[ LEASMBLR. ASM 2008/03/25 13:50:00 R5.0 b
< | >
Select All | | Deselect all

Into folder: | Basic Demo | [ Browse...
Options

[ override file with same timestamp Set new imported programs to monitor

':'E’:' Finish ] [ Cancel

Import PROTSYM Files

7. Scroll down through the table until you reach the program that you want to use. For the
names of the demo programs to use in the tutorial, see Demo Source Programs (see page 10)
. Select the program by checking the box next to it.
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8. If the Into folder box is empty, click the Browse button, and select the Basic Demo folder to
import the program into.
The name Basic Demo appears in the Into folder box.

Note: The CA InterTest administrator may have changed the name of the sample
programs when installing the application. If you do not see the name of the demo
program that you want to use, check with your CA InterTest for CICS administrator
to find out the correct name.

9. Ensure that the two check boxes in the Options section are selected.

10. Click Finish.
The demo program displays in the InterTest Debug view in the Monitored Programs folder.

11. Double-click the demo program name on the InterTest Debug view.
The program listing displays in the Program Listing area, with an outline of the program in the
Outline view.

How to Use the Qutline View

The Outline view displays an outline of the program that is currently active in the Program Listing
area and lists the structural elements. This makes it easier to display any section of your program.
The contents of the Outline view are specific to the active program listing. The Outline view contains
a top level node for each action.

= To expand a node, click the plus sign (+) next to the text.

= To collapse a node, click the minus sign (-) next to the text.

Note: Selecting a variable or label name repositions the program listing to the line
containing the name. If the location is collapsed, the area is automatically expanded.

View Monitoring Status

The InterTest Debug view lists the programs in a tree that identifies them as monitored or
unmonitored. You can view the programs under these categories by clicking the plus (+) to expand
the Monitored and Unmonitored nodes.
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Start Program Execution

The process to start the program execution is different for batch and CICS applications. Follow one of
these procedures to begin debugging your program.

For Batch Applications

Follow these steps:

1. Select the program that you want to monitor under the Monitored node in the Debug view.

2. Click the green bug button #5’ on the toolbar.
The batch job is submitted and the initial intercept is displayed.

3. Click the green arrow button to allow the program to run.
The program will run until it encounters an abend.

For CICS Applications

Follow these steps:

1. Under the Monitored node on the InterTest Debug view, select the program that you want to

monitor and click the green bug button ﬁ‘; on the toolbar.
The InterTest Debug Settings dialog opens.

2. Ensure that the debug settings are defined as you want them.

3. Click Connect.
CA InterTest notifies CA InterTest for CICS that your program is ready for debugging.

4. Go to the mainframe CICS display (green screen), and type in the transaction identifier of the
demo program as listed in Demo Source Programs (see page 10).

5. Press Enter.
The Welcome screen appears.

6. Press Enter on this CICS mainframe screen.
The demo program begins execution. Your CICS session will indicate that it is in xSystem state:

|Connected to TPX port 23 1/1 NUM  xSYS 16:42:48 IBM-3278-2 - A55T9815 I

Xsystem state indicator

1. Return to the CA InterTest Eclipse Ul to continue with your debugging session. Notice that the
InterTest Debug view now displays the debug status as Debugging.
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F interTest Debug 53 = O
& me 5~
= @ Basic CICS Demao: CICS (Basic CICS Dema)

= % Monitored
E C370DEMO(COBOL)
% Unmanitored

Analyze Abends

When a program encounters an error during execution, an abend occurs. See Abend Analysis with the
Eclipse Ul (see page 28) for more information about addressing abends that occur during program
execution.

Resume Program Execution

Resume the program execution after evaluating and resolving an error that the program identified or
after the program has stopped at a breakpoint.

Follow these steps:

1. Click the Step Once button " onthe InterTest Debug view toolbar to continue testing by
resuming program execution.

2. Program execution stops at the next statement. The debug status in the InterTest Debug view
indicates that the program is at a single-step breakpoint and that shows the value that you
updated in resolving the previous abend.

The following example shows the results of this step for the CICS COBOL demo.
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R nterTest Debug i3 = O || @ c37opEmMo(cosoL) 2 =0
SE | & Q = 000503 *EXEC CICS SEND -
- S -
5 Basic CIC5 Demo: CICS (Basic CICS Dem ! ':'2 :'; ;;P q(lqlip.larrl.e g .
10050 y TN25CaD
CAIN3631 Single-stepping breakpoin: o ('IN25C } _
050 MAPONLY =

= ?@ Monitored 4 "7
) C370DEMO(COBOL) - :'2:' N

% Unmonitored

I
oo o
I

using by conctent x'1l804f000¢

000509 Call
000510 - pped 2f3f7404040' by reference MapName
000511 - L1 0' by content x'0000' by content
000512 end-call.
000513
000514
100515 EXEC CICS ERE
051 D (EIBTRNID

Task-Structure)

o

[
mod m
L

TH (CommiArea-Len) END-EXEC.

000520 - "404040" by reference EIBTRNID by referen:
000521 reference Commirea-Len end-call.

nAn&27 s

< ¥ < b

Step once results

B
3. Click the Resume Debugging button on the InterTest Debug view toolbar.
The demo program halts at the unconditional breakpoint you set previously in this tutorial.
The InterTest Debug view window updates to reflect the reason for the stop

4. Click the Resume Debugging button again.
The program continues until no further abends, breakpoints, or bookmarks are encountered.

5. When the program completes, do one of the following actions to end the debugging session.

= For batch applications, the demo program displays the Debugging dialog to indicate that
the program is complete. Click OK to terminate the debugging session. The tutorial is
finished.

= For CICS applications, the mainframe CICS screen displays the END DEMO SESSION screen.
Press Clear or Enter on the mainframe CICS screen to end the CICS debugging session and
then complete the next two steps.

6. In the Eclipse Ul, click the Cancel Debug Session button Q on the InterTest Debug view
toolbar.
The Cancel Debug Session dialog opens.

7. Click the Disconnect and Remove Breakpoints button, and then click Finish to terminate the
connection with the server.
The debugging status now shows Debugging Inactive in the InterTest Debug view.
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Abend Analysis with the Eclipse UI

When a program encounters an error during execution, an abend occurs and stops the program. This
article describes how to identify and fix the cause of an abend before resuming the program
execution.

At the abend, the following events occur:

= The appropriate program listing causing the error is activated (if the program was not displayed
earlier).

= The program positions itself at the statement causing the error.
When the program stops, we say that it halts the program at a breakpoint. This is done
automatically when an abend occurs, or the application halts a program at a breakpoint that you
have previously set.

When an abend occurs:

= A small blue arrow appears in the ruler to the left of the line causing the error, and the line is
highlighted.

= The status in the InterTest Debug view now displays a diagnostic message. This message explains
that the error was caused by improperly formatted data.

©

Tip: In the tutorial, the demo program detects an error at the ADD instruction. Execution
of that ADD instruction triggers an abend.

Once a program is stopped, you can use the CA InterTest testing and debugging facilities to do the
following tasks. When debugging your own programs, you will typically perform one or more of these
activities.

= Examine the source listing.

= Examine and modify main and auxiliary storage (memory) to detect and correct errors.

= Set and remove breakpoints and bookmarks.

= Examine a program's statement trace.

= Keep data items in a watch view to observe changes in their values.

= Abend your task with or without a dump.

= Go around a problem by resuming program execution from a location other than the one at
which the program is currently stopped.

= Execute the program in single-step mode; that is, the program executes one verb and then stops.
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Determine the Cause of an Error

Use the Auto Data view to see the values of the variables that are associated with a statement. Use
the Watch Data view to see the value of data items that you want to watch.

Example:

In this example, an Assembler program has encountered an error at the TASKNUM statement. The
value of TASKNUM is displayed as an expression (%R13+189) in the Auto Data view. The left column
shows the base + displacement for the name of the data item. In the columns to the right are the
field's display value. Assembler programs show as Memory Expression, and hex value at that offset.

[ AutoData &2 | [ watch Data =
Variable Valus Hex Values Frog
xE13+189 (Memory Expressicon) 00000000 00000000, .. Memo
“E4+ARES (Memory Expression) 1C2C0404 30000300, .. Memo

£ >

Look at the contents of TASKNUM. Confirm that the value stored in TASKNUM is not a valid packed
decimal value by examining its current value in the Auto Data view; that is, its value prior to the
execution of the AP statement that triggered the ASRA. Instead, it contains low-values (binary zeros -
the three highlighted bytes). Assembler does not allow you to add a packed decimal value (=P’1’) to a
field initialized with low values.

Change the Value in TASKNUM for COBOL and PL
/T Applications

You have identified and confirmed the cause of the problem. Now you want to fix it.
Follow these steps:

1. Right-click the variable TASKNUM in the Auto Data view. Click Change Value.
The Data View Value dialog opens.

2. Select the Display value button.

3. Change the value of TASKNUM displayed in the box to a numeric zero (type a numeric zero).
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Note: You do not have to know the type of data (binary, packed, and so on) or the
length of TASKNUM. You can change the contents of a field by overtyping the
desired bytes.

4. Click OK.
TASKNUM now contains a packed decimal zero.

Change the Value in TASKNUM for Assembler
Applications

Follow these steps:
1. Right-click one of the following variables in the Auto Data view
= %R13+189 - for CICS applications
= %R13+634 - for batch applications

2. Click Memory Dump.
The Memory Dump dialog opens and displays the memory address for TASKNUM in the
Address column. To the right under offset +0 the hex value displays, to the far right is the
character value. The first three bytes (highlighted yellow) are the value of TASKNUM.

3. Click the Variables button, type TASKNUM, and click the Fetch button.
The Memory Dump dialog opens, and the three bytes of TASKNUM display.

Memory Dump

Regquest Specification

@)

(8]

-;E'{b;mﬂ TASKNUM o

Fatch Szﬂ: qP; -he‘.t::. ’..-u; Eat Layout
Layout Mame  ASMDEMO.DPHEISTG
Address Qifset +0 +4 +8 +C Character
JD10DEF1 1] opaooo

4. Overtype 000000 with 00000C, and press Enter.

5. Click Close.
The Auto Data view now displays TASKNUM with a packed decimal zero.
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Breakpoints

Contents

= When to Use Breakpoints (see page 32)

= Set Unconditional Breakpoints (see page 33)
= Change Breakpoints - CICS (see page 35)

= Change Breakpoints (see page 36)

= How to Delete Breakpoints (see page 38)

A breakpoint is an intentional stopping or pausing place in a program, put in place for debugging
purposes.

When you open or activate a program listing in the Program Listing area, the breakpoints added to
that program are marked with a blue circle icon. When the mouse hovers over a blue circle, the
following details of a breakpoint are displayed:
= Breakpoint type
= Program name
= Statement number (in square brackets)
= Source code text
There are six types of breakpoints.
Automatic
The program stops because CA InterTest for CICS detected and prevented an error. When a program
is stopped at an automatic breakpoint, you can either correct the error or go around it. You set all
other breakpoints.
= Conditional
The program stops at the location you specify if a condition is met. Optionally, conditional
breakpoints can be set to stop at any instruction if a condition is met.
= Request
The program stops at every CICS command or macro, at certain CICS commands or macros, or at

calls to PL/I, DB2, or software.

= Single-step
The program stops after executing one or more verbs.

= Unconditional
The program stops at the location you specify, just before the statement is executed.

= Variable Change
The program stops at any location if the value of a specified variable has changed. This is a special
type of conditional breakpoint.
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Example:

In this example, execution stops just before the statement Add +1 to TaskNum is executed. A blue
arrow points to that statement. This illustration displays the information when the mouse hovers
over a blue circle.

& C370DEMO{COBOL) &7 = O
000474 If EIBRAID = DFHPFZ Go to
000475 If EIBAID = DFHPFl14 (Eo to
000476 Go to Send-First-Screen. =
000477 Continue-Task. w

PP 56£88-197 IBM SAR AD/Cycle CCBOL/S370 1.1.0 oas
LipeID PL 5L -—-———#-*B-1-B——4+———-2————4————5F————+——
000478 #%%% TaskMNum *NCOIE* FIELD MUST
000475 Add +1 to TaskNum.

2 |Unconditional BreakpointC370DEMO[Statement: 460] - If TaskMum = 1
000481 Mowe 'DMALPLSE'" to Map
000482 If Taskllum = 2
000483 Mowe 'DMAPSUM' to Map
000484 If TaskMNum Greater 2
000485 Go to Send-End-M=g.
000486 Go to Bewrite-TSQ.

000487 Rewrite-T5(.

000488 *EXEC CICS WRITEQ TS

000489 # REWRITE

000490 # QUEUE (TSQ-Hame) bt
< | >

CUI--Bpt Hover Detail COBOL CICS--SCR

When to Use Breakpoints

You can set breakpoints at any time -- before you execute the program and when the program is
stopped. Although where you decide to set breakpoints depends on the specifics of your program,
you might want to set breakpoints in the following places:

= At the beginning of the Procedure Division, so when the program executes you can set additional
breakpoints

= At paragraph names, so you can examine the contents of variables at the start of sections
= Before a call, so you can dynamically control the program path

= At each location named in an EXEC CICS HANDLE CONDITION, so you can verify error handling
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Set Unconditional Breakpoints

At an unconditional breakpoint, the program stops at the location you specify, just before the
statement is executed. Let us see how to set a breakpoint at the following IF statement. You set
unconditional breakpoints directly on the Program Listing area.

Follow these steps:

1. Click the demo COBOL program listing on the Program Listing area, so its name is highlighted

in its tab.

2. Press <Ctrl> + F on your keyboard.
The Find/Replace dialog opens.

3. Type If Tasknum Greater 2 in the Find box, and click Find.

The demo program positions itself so that the line you searched for appears in the program

listing.

¥ Find/Replace

e

D Regular expressions

Eind: | if tasknum greater 2 v|
Direction Scope
(%) Forward @ all
() Badkward () Selected Lines
Options

[]case sensitive [ |Wrap Search
[Jincremental

=08

PL 5L

R RE

< |

|

]

]

If EIBAID DFHEF2 Go to
If EIBAID DFHPF14 Go to
Go to Send-First-Screen.

Continue-Task.
|27 IBM SAR AD/Cycle COBOL/370 1.1.0
————4=*A-] -B-—t————Z e —p— =G

0s/

TaskNum *NOTE* FIELD MUST
4dd +1 to TaskNum.
If TaskHNum = 1

Mowve 'DMAPRSR'
If TaskNum = 2

Mowve 'DOMAPSUM'

Go to S5end-End-M=g.
Go to Rewrite-T5(Q.

Rewrite-T3Q).

*EXEC CICS WRITEQ I3

REWRITE
QUEUE (TSQ-Name)

to Map

to Map

A

| 0

CUI--Add Breakpoint--COBOL--SCR

4. Right-click the ruler to the left of the line you have selected (statement 484), and select Add

Breakpoint.
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& C370DEMO{COBOL) &7
@ 000480

000481

000482

000483

|"‘||'"||"‘|.d.ﬂ.d.|

Add Bookmark. ..
Add Task. ..

= Run from Here
i—j Add Ereakpaint
@ configure Breakpoint

Show Execution Count
Show Line Mumbers

Preferences...

000456
000457

000428
s

CUI--Unconditional Bpt CICS COBOL--SCR

Eewr
*EXEC
s
-

L

If TaskMum = 1
Mowe 'DMAPRSE'
If TaskNum = 2

Mowe 'DMAPSTM®

If TaszkNum Greater 2

=08

E

to Map

to Map—

Go to Send-End-M=g.

Go to BRewrice-TS5Q).
ice-T5Q.
CICS5 WRITEQ TS

REWRITE

QUEUE (T5Q-Hame)
FROM (Task-Structure)

LENGTH (TSQ-Len)

ITEM (TSQ-Item)

END-EXEC.

'DFHEIL1"

Call

______

using by con
by reference T3Q-.

reference T3Q-Len by cont

end-call.

54

)

=

A blue circle appears to the left of the ruler, and a blue mark appears in the right-side vertical
ruler. By default, the Add Breakpoint dialog adds an unconditional breakpoint if the listing line
is within the Procedure Division, and a variable change breakpoint if the line is within the Data

Division.
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& C370DEMO(COBOL) 2 = 8
® 000480 If TaskMum = 1 .
000481 Mowve 'DMAPRASE' to Map
0o0482 If TaskNum = 2 -
000483 Move 'DMAPSUM' to Map— —
@ 000484 If TazkMum Greater 2
000485 Go to Send-End-M=g.
000486 Go to BRewrice-TS5Q).
Qoo487 RBewrite-T53(.
000488 *EXEC CICS WRITEQ TS
000489 = REWRITE
000490 w QUEUE (T5Q-Hame)
000451 w FROM (Task-Structure)
000452 W LENGTH (T50-Len)
000493 # ITEM (TSQ-Item)
000454 # END-EXEC.
000485 Call '"DFEEIL" using by con
000486 - '404040" by reference T5Q-
000487 reference T3Q-Len by cont
ooo498 end-call. bt
£ >

CUI--Unconditional Breakpoint CICS COBOL2--SCR

Note: You cannot add a breakpoint in a comment line or outside the source code section.

Chande Breakpoints - CICS

The process for changing breakpoints is different for CICS and batch applications. The following
procedure describes how to change a breakpoint in a CICS application.

Follow these steps:

1. Right-click the blue circle to the left of the line that contains the unconditional breakpoint that
you want to change, or double-click the breakpoint in the Breakpoints view, and select
Configure Breakpoint in the dialog.

The Update Line Breakpoint dialog opens.

2. Select Conditional breakpoint under Breakpoint Type.
The other fields become active.

3. Click the Variable List button, and select TASKNUM from the Variable List.

4. Click the Literals button and change the literal value to the new value where you want the
breakpoint.
The following illustration displays the finished dialog showing a conditional variable at
TASKNUM=x'00003c".
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= Update Line Breakpoint |:| EI[E

C370DEMO: Conditional Breakpoint @ Statement 484
Statement 484 If TaskNum Greater 2

Breakpoint Type
(") Unconditional  (*) Conditional

Left Side
(%) Variable List ) Keywords List

|TA5+=:NUM v| Length | | Offset |
Cperator |EQ - Equal To V|
Right Side

(i variable List ()Keywords (¥ Literals () Constants List

| *'00003c] v |

Optional Settings

[] stop After Execution

|:| Drop monitoring on & true condition
[]create a new breakpaint

il Finizh l [ Cancel

CUI--Update a Line Bpt COBOL-2--SCR

5. Click Finish.
The dialog closes and the breakpoint displays in the Breakpoints view as a conditional
breakpoint.

6. Repeat steps 1 through 5, and make statements 480 and 482 unconditional breakpoints.

7. Change the breakpoint at statement 484 back to an unconditional breakpoint.

Change Breakpoints

The following procedure describes how to change breakpoints in batch applications.
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Follow these steps:

1. Right-click the blue circle to the left of the line where you have set an unconditional
breakpoint, and select Configure Breakpoint in the dialog.
The Update Line Breakpoint dialog opens.

¥ Update Line Breakpoint

CAMRCOBB: Unconditional Breakpoint @ Statement 504
Statement 504 OFTIONS,

Breakpoint Type
(%) Unconditional () Conditional

Optional Settings

[ stop After Execution Skip Count EI

7 Finish ] [ Cancel

CUI--Update a Line Bpt COBOL Batch-1--SCR

2. Click the Conditional breakpoint option button.

3. Change the fields as follows:
Left Side - LOOP-OUT
Operator - GT - Greater Than
Right Side - x'00'
Note: Character literals do not need to be prefixed with a C. The system automatically

recognizes them as characters. Thus, 2 is treated as F2, whereas hex literals must be prefixed

with an X.

4. Click Finish.
The dialog closes and the breakpoint displays in the Breakpoints view as a conditional
breakpoint.
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How to Delete Breakpoints

As you continue testing and debugging it is good practice to delete breakpoints you no longer need,
so that the program will not stop unnecessarily.

It is easier to delete individual or multiple breakpoints from the Breakpoints view when you have a
number set throughout a large program and you do not want to search through the source listing for
them.

You can delete breakpoints in the following ways.
Hover the mouse on the vertical ruler to the left of the statement whose breakpoint you want to
delete, right-click, and select Delete Breakpoint. The blue circle disappears, and there is no longer a
breakpoint at this line.
= Select the breakpoint from the list of breakpoints in the Breakpoints view, right-click, and select
Delete Breakpoint. You can also use the <Del> (Delete) key. Do not delete the unconditional
breakpoint set at statement 484.

You can use the Eclipse Ul delete several breakpoints at one time, follow these steps:

Click the first breakpoint on the Breakpoints view, hold down the Shift key, then click the last
breakpoint you want to delete.

The breakpoints you select are highlighted.

= Right-click and select Delete Breakpoint.
The breakpoints you select are deleted from the Breakpoints view and the program listing.

Bookmarks

Contents
= Add Bookmarks (see page 39)
= How to Remove Bookmarks (see page 39)

Bookmarks help you to navigate quickly in the source code by marking individual locations. You can
add and delete bookmarks as needed.

The Bookmarks view displays all bookmarks placed on a specific line of the program listing. The
bookmarks appear in a table format that provides a description of each bookmark, the name of the
program where the bookmarks are located, folder (path), and line number (location) in the Program
Listing area.

Example

The following illustration displays a sample Bookmarks view, showing three bookmarks in the
C370DEMO program:
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servers | Ll Baokmarks &2 X ¥ —0O
3 items
Description Resource Path Location
000014 77 Num-Choices Pic 59{4) C370DEMO.intertest Basic CICS Demo line 66
Q00569 Send-Map0o, C3I7ODEMO.intertest Basic CICS Demo line 677
0ooses7 Data-Mame. C3ITODEMO.intertest Basic CICS Demo line 779

CUI--Bookmarks View COBOL CICS--SCR

Note: This view is not displayed unless you open the view by selecting Window, Show Views,
Bookmarks on the CA InterTest main menu.

Add Bookmarks

You can add bookmarks to your program to help you navigate quickly through the program.

Follow these steps:

1. Double-click the demo program on the InterTest Debug view.
The program listing displays in the Program Listing area.

2. Select the statement where you want to insert the bookmark.
The listing is positioned at the line which includes the selected item.

3. Right-click the shaded vertical ruler on the left side of the listing view, and select Add

Bookmark.
The Add Bookmark dialog opens, with the contents of the listing statement displayed in the

Enter Bookmark Name field.

4. Edit the name (description) for the bookmark and click OK.

A new bookmark is set at the selected statement. This is indicated by a small rectangle D
appearing next to the scroll bar. The Bookmarks view displays the details of the new
bookmark.

In the Bookmarks view, after you add a bookmark, you can double-click the bookmark to open the
program listing, if not already opened. The listing is positioned at the statement specified in the
bookmark and highlights the statement.

How to Remove Bookmarks

Once you have created and used bookmarks, it is a good idea to delete them, so you do not clutter up
your program or the Bookmarks view.

Select the line of code that contains a bookmark, and perform one of the following steps:

= From the program listing left-hand ruler, right-click your mouse, and select Remove Bookmark
from the pop-up menu.
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= From the Bookmarks view, highlight the bookmark and click the Delete button (the red X) on the
Bookmarks view toolbar, or use the Delete key on your keyboard.

The bookmark is removed from the Bookmarks view and the program.
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Visual Debudger

The Visual Debugger is a visual representation of a running CICS COBOL transaction or COBOL batch
program. View the trace data that is represented by the graph structure to become better oriented
with the execution flow.

Getting Started with Visual Debugger

Displays instructions on how to add the visual debugger view and how to configure CICS COBOL or
batch programs for visualization.

Visual Debugger Key Features:

= Statement Trace Visualization
See the transfers of the control between monitored programs and the paragraphs.

= Dynamic Graph Update
Proceed through the breakpoints and view dynamic updates to the graph.

= Navigate Execution Flow History
Navigate through the history of the Execution Flow.

= Link with Editor
Use the graph elements to easily locate the corresponding programs, paragraphs, and control

transfers in the COBOL source code.

= Zoom and Pan
Zoom and pan the graph to focus on an area of interest.

= Save and Load Session Data
Save debugging session data and analyze it later or forward it by email.

Getting Started with Visual Debugdger

The latest version of the Eclipse plug-in is required to run the CA InterTest Visual Debugger. The
Visual Debugger view is the default part of CA InterTest perspective.

If you have hidden the Visual Debbuger view and want to show again, go to Window | Show View |
Other.

To customize your visualization
1. Expand the CA InterTest node and choose Visual Debugger.
2. Click OK.

3. Adjust the size and the position of a new view according to your preferences.
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E CAlnterTest - Eclipse |E=SEE]
Fle Edit Navigate Searcn Project CAInerTest Bun Window Help
- EoR R AENRAR AT R S Al e S Hha Quick Access |1 0 | £2 Java EF [B1CA InterTest i Resaurce
= Breakpoints 1 & %= O [ WatchData 2 R AFE T O X Visual Debugger (el =]
Ho Informarion Na Infarmation

Start debugging COBOL CICS wr Batch programs with the statement brace turned on, or load a statemen: trace from a file to

Bl InterTest Debug 22

# BTCH:BATCH (CA Testing Took)

INVOICE - MAIN PART

IO VISUAL I o
CONTAIN STATMENTS, JUS

o 1D DIVISION |

000011 PROGR) DEMOMALM .
5 eseo12 n ENT DIVESION
60013 DATA DEVISION
00014 HORKTNG-STORAGE SECTIaN.
oo0015 o1 MSGTEXT  PIC X(128) VAL
1 800016 81 INV-CHT PIC 9(3)
B servers = ma 2 eseer
.7 eocens PROCEDURE DIVISTON.
ol Exw 1 eese1s
se the Retresh Server button to update sewvers stotus st R —
Status Narme Host 5 epo0zL HOVE *THIS IS MESSAGE FROM DI
vailable  CATesting Taols cali 7 ewe0az PERFORM GET-DATE THAU GET-DA
Sl i 7 o602 PERFORM GET-NEW- IINDICES
i 1204 e 5 epao2 PERFORM PROC-INVOLCE UNTIL 11
b a0 epaezs G0 TO BATCH-RETURI
51 epo0zs
W epensT GET-DATE.
51 eooezs CALL *DEMoGDAT"
00025 I s
E- o cor e o : o 1005

empty debugger screen

. Enable the 'statement trace' option in order to get the data that you need for the visualization
during debugging.

Batch project:
Ensure that the Statement Trace and Notify at End of Task options are checked in the debug
settings.

2 InterTest Debug Settings = I@

Batch Session: DEMO &’

CA TestingTools Server

call R4

Main “_PROTSYM | JCL Settings
Options
[ Do not show during debug startup
[] Stop After Execution
[] All DBCALL Breakpoint
[ All ENTRY Breakpoint
[T] Al EXIT Breakpoint
[ All LABEL Breakpoint
[ Session will debug PL/T
[] Execution Count
Statement Trace

Notify at End of Task

@

Batch Session Screen View
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Statement Trace Visualization

The visual debugger graph represents a traced execution flow. There are two visualization levels:

CA InterTest™ and CA SymDump® - 11.0

CICS project:
Ensure that the corresponding checkboxes are checked in the program settings of each

monitored program.

Main
Main
Monitor
[] Execution Counts
] All Paragraphs Breakpoint
Statement Trace

Eij InterTest Monitoring Settings

Program DEMOCDAT(COBOL)

[] Data Monitor
Request Breakpoints Settings

Protection | Replace | Special

o o=
&

[ ]DbB2

Clou
> D CICS Commands
> D User Exits

Einish

Cancel

Debugger Program DemoCDAT Screen View

= Programs Level

= Paragraphs Level

. Submit a job for debugging (Batch project) or connect to a CICS region and run a CICS

transaction.
The graph appears once you start getting statement trace information.

The graph is dynamically updated until you hit a breakpoint or the execution finishes.
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Programs Level

{5 Visual Debugger 2 Es =0

NewBatch: BATCH

DEMOCDAT

DEMOGDAT
l
e

DEMOMAIN

DEMOGINV

‘ w125 = [ &k 100%

On the programs level, each node represents a monitored program that was or is currently being
executed. The executed program is marked with a blue border.

The arrows represent transfers of controls between the programs. The number on an arrow shows
how many times the control was passed from the program (represented by the arrow source node)
to the program (represented by the arrow target node).

Right click on an arrow to access the context menu that displays up to 3 of the last transfers. Click the
context menu item that represents the transfer to position your cursor in the editor of the statement
that immediately precedes the transfer.

Double click any program node to switch the paragraphs level. You are also able to switch to the
paragraphs level from the context menu.
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Paragraphs Level

[& Visual Debugger &2

NewBatch: BATCH / DEMOMAIN

PROC-INVOICE

DEMOGDAT

ET-NEW-INVOICES

DEMOGINV

> 125 = i

&k 100%

The paragraph level nodes represent the executed paragraphs or the paragraphs in the middle of
execution of the program. It also visualizes other monitored programs the control was transferred to

or from during the execution. The programs nodes have a darker background that allows for easier
identification.

For example, DEMOGDAT is a program and GET-DATE is a paragraph.

Navigation

You can use the breadcrumb navigation on the top of the Visual Debugger view .

Both at program and paragraph levels you can find the node representing currently executed
programs or paragraphs.

Click the Focus on Current Statement icon to locate the node.

o
o

Navigate between the graphs using the arrows.
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- =

Cursor Arrows Icon

Visualization of an Entry Point

The node that represents the first program executed in the debugging session is marked with a flag.

¥ DEMOMAIN

When the first executed program is visualized on the paragraphs level, the first paragraph executed
in the debugging session is also marked with the flag.

Dynamic Graph Update

The graph is updated dynamically when the new debugging data is received. When you hit a
breakpoint, you always receive new data.

The layout is automatically adjusted during the addition of a new node or arrow.
Example: Place two breakpoints at the statements 000028 and 000034 in the DEMOMAIN program:

000020 START-OF-PGM.

000021 MOVE 'THIS IS MESSAGE FROM DEMOMAIN' TO MSG-TEXT.
000022 PERFORM GET-DATE THRU GET-DATE-EX 3 TIMES.
000023 PERFORM GET-NEW-INVOICES.

000024 PERFORM PROC-INVOICE UNTIL INV-CNT = 0.
000025 GO TO BATCH-RETURN.

000026

000027 GET-DATE.

000028 CALL 'DEMOGDAT".

000029

000030 GET-DATE-CONV.

000031 CALL 'DEMOCDAT".

000032

000033 GET-DATE-EX.

000034 EXIT.

Example Image Breakpoint at 000028:

The Visual Debugger view appears when the execution stops at the first breakpoint:
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[ Visual Debugger &2 E& e =18

NewBatch: BATCH | /  DEMOMAIN

START-OF-PGM

q w4 - D 4k 100%

Breakpoint at 000028

Note: The GET-DATE paragraph is shown because statement 000028 CALL 'DEMOGDAT'
belongs to this specific paragraph.

Example Image Breakpoint at 000034

At the second breakpoint, the graph view is updated.
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[ Visual Debugger % E@&co =1

NewBatch: BATCH  /  DEMOMAIN

START-OF-PGM

DEMOGDAT

GET-DATE-CONV.
DEMOCDAT
GET-DATE-EX
« v 30 - D 4k 100%

Breakpoint at 000034

Note: Generally the positions of the nodes are not determined and can differ every time
the graph is redrawn.

Navigate Execution Flow History

Navigate through the execution flow history to analyze code behavior with ease.

The footer of the graph view displays a slider with the total number of statements executed since the
debugging session was started. This number is located in between the history slider and the zoom
slide bar.

06-Jun-2018 48/58



CA InterTest™ and CA SymDump® - 11.0

‘\' DEMOPINV \
L

DEMOMAIN DEMOMAIN | ———1; ¥ 1 : 1

= NoF

i [ {3) o S |
1 — O gz

DEMOGDAT DEMOGDAT

< |1 r 12 < 1] P 171

History slider and zoom slider

Click and drag the slider back along the timeline to control which part of the statement trace is
visualized. This functionality allows you to play back every event that has taken place since the
beginning of the debugging session. This playback is useful if you want to see what was executed
after a specific statement, step-by-step, without time-consuming inspection of the statement trace.

The nodes that represent the latest statements disappear in the flow the further you go back in
history.

Additionally, the history slider affects:

= The numbers on the arrows reflect how many times a transition of control occur between two
corresponding programs or paragraphs.

= The context menu that appears when you right-click on an arrow, and shows up to three of the
most recent transfers of control.

= Annotations which appear in the editor when you click on an arrow and mark all the statements
after the transfer of control occurs.

Link with Editor

Link with Editor is the feature that allows you to link Visual Debugger graph elements with the source
editor. Link with Editor enables the usage of Visual Debugger graph elements for switching between
the code sections. Link with Editor functionality works in both directions and allows to position the
graph based on where the cursor is placed in the editor.

By default, the Link with Editor feature is turned on. To toggle it, you can use the corresponding
toolbar button in the view.

] Visual Debugger &1 {é‘:‘ =] = 8
CBAM: CICS |/ | TESTCBAM

Link with Editor Icon Tool Bar

Enabling Link with Editor leads to the following behavior.
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Navidate in the Editor using Graph Elements

1. Selecting a node that represents a program positions the cursor to the beginning of that
program. The corresponding tab in the editor automatically opens and becomes active.

@ DEMOGSTA(COBOL & DEMOMAIN(COBOL) 32 = B | = Outline [ Visual Debugger 5% BE@®co =0
808601 = = i
800662 *  PROGRAM  DEMOMAIN S GEd
860803 *  PROCESS INVOICE - MAIN PART I
eeeees * £ |
2oeeas L DEMO PROGRAM TO SHOW VISUAL DEBUGGER GRAPH
\oeeas . CONTAIN DUMMY STATMENTS, JUST TO SHOW GRAPH
[oeea7 e
eoeeas e
20eea9 i
‘|geell PROGRAM-ID. DEMOMAIN.
‘|geel2 ENVIRONMENT DIVISION.
‘|eels DATA DIVISION.
‘oeals WORKING-STORAGE SECTION.
‘|eeels @1 MSG-TEXT PIC 3((1283 VALUE SPACES.
‘|oeels 81 INV-CNT PIC 9(3).
‘|eeel7y
‘|oeels PROCEDURE DIVISION.
‘|eeel9
‘[oee20 START-OF-PGM.
|eee21 MOVE 'THIS IS MESSAGE FROM DEMOMAIN' TO MSG DEMOPINY.
|aeaz22 PERFORM GET-DATE THRU GET-DATE-EX 3 TIMES.
aseaz3 bt PERFORM ET-DATE THRU GET-DATE-EX
aoeaz24 E THRU GET-DATE-EX.
avea2s * PERFORM GET-DATE THRU GET-DATE-EX
B080826 PERFORM GET-NEW-INVOICES.
|0ea27 PERFORM PROC-INVOICE UNTIL INV-CNT = @.
2080828 L. PERFORM PROC-INVOICE.
8060829 w PERFORM PROC-INVOICE. e —
et SN ki =S . ‘ [+ 36 = 1 g 100%

Selecting Node in Debugger

2. Selecting a node that represents a paragraph positions the cursor to the beginning of that
paragraph. The tab in the editor, which corresponds to the program with that paragraph,
automatically opens and becomes active.

& DEMOGS i DEMOPINVICOBOL @ DEMOMAIN(COBOL) 52 = O 2= Outline | [ Visual Debugger &% Beco=0o
200001 e -
200002 = PROGRAM  DEMOMAIN sds: GICS | / | DEMOMAIN
200003 *  PROCESS INVOICE - MAIN PART
eBoEa4 * a
286605 & DEMO PROGRAM TO SHOW VISUAL DEBUGGER GRAPH
280005 # CONTAIN DUMMY STATMENTS, JUST TO SHOW GRAPH
202007 *
200008 s o
080089 )
280010 ID DIVISION.
280011 PROGRAM-ID. DEMOMAIN.
280012 ENVIROMMENT DIVISION. o
20013 DATA DIVISION.
280014 WORKING-STORAGE SECTION. #
200015 81 MSG-TEXT PIC X(128) VALUE SPACES. o
280016 @1  INV-CNT PIC 9(3).
06001 £ | DEMOPINY
280018 PROCEDURE DIVISION.
200019
280021 MOVE 'THIS IS MESSAGE FROM DEMOMAIN' TO MSG
280022 PERFORM GET-DATE THRU GET-DATE-EX 3 TIMES.
280623 £ M GET-DATE THRU GET-DATE
208624 s GET-DATE THRU GET-DATE-E
200025 Li GET-DATE THRU GET-DAT
200026 PERFORM GET-NEW-INVOICES.
280027 PERFORM PROC-INVOICE UNTIL INV-CNT = @.
080023 3 PERFORM PROC-INVOICE. < M | ¢
286629 ks PERFORM PROC-INVOICE. = —
Bises - e e . 4 Ll 3 = D ok 100%

Node in Paragraph Position

3. Selecting an edge between programs A and B positions the cursor to the line in the program
A, where the last transition of the control to the program B occurred. This also applies to
paragraphs level.
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) DEMOMAINICOBOL) 52 = © | = Outline [ Visual Debugger 53 E®co =0
220823 " PERFORM GET-DATE THRU GET-DATE-EX.
200824 . PERFORM GET-DATE THRU GET-DATE-EX. sds: CICS ] { DEMOMAIN
2ege2s - PERFORM GET-DATE THRU GET-DATE-EX.
200826 PERFORM GET-NEW-INVOICES. |:‘ CICS-RETURN
000027 PERFORM PROC-INVOICE UNTIL INV-CHT = o.
280828 » PERFORM PROC-INVOICE.
200829 . PERFORM PROC-INVOICE.
eesese * PERFORM RUN-TEST-DATA. o
2eea31
000032 GO TO STATS.
/00833 GO TO CICS-RETURN.
coss 0
Beeass
BeeRss GET-DATE. *
000037 EXEC CICS LINK PROGRAM('DEMOGDAT') END-EXEC (1)
200838
Beeasz9 GET-DATE-CONV.
000840 EXEC CICS LINK PROGRAM('DEMOCDAT') END-EXEC | DEMOPINY
Pegasl
200842 GET-DATE-EX.
o000t il
JecicchE
Begaas GET-NEW-INVOICES.
006646
[00847 EXEC CICS LINK PROGRAM('DEMOGINV') END-EXEC
200848 MOVE 'GOT INVOICES' TO MSG-TEXT.
Baea4s EXEC CICS SEND
2eeese TEXT FROM(MSG-TEXT)
886851 ERASE ‘ 0 | ¢
200052 END-EXEC. -
Jreees - et ; « W = i &b 100%

Selecting Edge Between Programs

Navidate through the Graph using the Cursor

1. Placing the cursor on any line will highlight the corresponding node (program or paragraph,
depending on the current level of the graph) and position it at the center of the Visual
Debugger view.

Programs Level:

@ DEMOMAIN(COBOL) 52 g DEMOPINV(COBOL) bl = 0 Outline [ Visual Debugger &2 {é‘: & =0
aooala ID DIVISION. -
020011 PROGRAM-ID. DEMOMAIN. ales | )
800812 ENVIRONMENT DIVISION. ¥ DEMOGSTA
800813 DATA DIVISION. 3
Beea14 WORKING-STORAGE SECTION. I
B8eBa1s 81 MSG-TEXT PIC X(128) VALUE
800816 81 INV-CNT PIC 9(3).
BeRe17
800813 PROCEDURE DIVISION.
00819
aeeaze START-OF -PGM.
880821 MOVE 'THIS IS MESSAGE FROM DEMOI
a0ea22 PERFORM GET-DATE THRU GET-DATE-|
260823 . PERFORM GET-DATE THRU GET-DATE
2gge24 St PERFORM GET-DATE THRU GET-DATE
862025 * PERFORM GET-DATE THRU GET-DATE
800826 PERFORM GET-NEW-INVOICES.
eeee27 PERFORM PROC-INVOICE UNTIL INV-{
86028 > PERFORM PROC-INVOICE.
@68029 . PERFORM PROC-INVOICE.
acea3a - PERFORM RUN-TEST-DATA.
800831
800832 GO TO STATS.
800833 GO TO CICS-RETURN.
aeeazs
888835
800836 GET-DATE.
00837 EXEC CICS LINK PROGRAM('DEMOGDA
BeBe3s
800839 GET-DATE-CONV.
anoada EXEC CICS LINK PROGRAM('DEMOCDA
Beeas1
200842 GET-DATE-EX.
apea43 EXTT.
apoaad
BeBe45 GET-NEW-INVOICES. i []
I ) « WEES = { 2k 100%

Debugger Actions in Program

Paragraphs Level:
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(@ DEMOGSTA(COBOL) (@ DEMOMAIN{COBOL) 5 = Outline [ Visual Debugger &3 (é}- @5 8
800010 ID DIVISION. -
200011 PROGRAM-TD. DEMOMATN. sds: CICS | /| DEMOMAIN
608612 ENVIRONMENT DIVISION.
000013 DATA DIVISION. Bl
Boee14 WORKING-STORAGE SECTION. £
808015 81 MSG-TEXT PIC X(128) VALUE !
808016 o1 INV-CNT PIC 9(3).
000017
000018 PROCEDURE DIVISION.
808619
000020 fSTART-OF -PGig
[2eee21 MOVE 'THIS IS MESSAGE FROM DEMO!
808022 PERFORM GET-DATE THRU GET-DATE-I
200023 € ERFORM GET-DATE THRU GET-DATE
208024 % DATE THRU GET-DATE
206025 * PERFORM GET-DATE THRU GET-DATE
000026 PERFORM GET-NEW-TNVOICES.
608627 PERFORM PROC-INVOICE UNTIL INV-t (START-OF-PaM
200028 * PERFORM PROC-THVOICE. START-OF;EGM
260029 * PERFORM PROC-INVOICE.
260030 * PERFORM RUN-TEST-DATA.
260031
[2eee32 GO TO STATS
008033 GO TO CICS-RETURN.
000034
008635
008036 GET-DATE.
800037 EXEC CICS LINK PROGRAM('DEMOGDA™
808038
260039 GET-DATE-CONV.
000040 EXEC CICS LINK PROGRAM(’DEMOCDA™
608041
000042 GET-DATE-EX.
608643 EXIT. . m Ik
608644
008845 GET-NEW-INVOICES . 52 =
 paeess N 5 ‘ [ = i} ok 100%

Debugger Actions in Paragraph

2. Clicking on the Position at the breakpoint will have the same effect as manual placing of the

cursor on the corresponding line.

Zoom and Pan

In order to better view a graph that expands across the given user interface space, you can either
click and drag desired nodes away from overlapping clusters, or zoom in on a specific area. You can

pan the graph within the view.
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£ Visual Debugger 52 Be =8

CICS_DEMO: CICS

DEMOGSTA

10GDAT ,/‘@\

\h

DEMOPINV
[]+ 1032 [ o 662

zoom and pan

Zoom In and Out

You can zoom in and out within the view to focus on a specific area of the graph by using the control
in the bottom right corner.

Pan the Graph

If you have a larger graph that expands outside of the given view, you can use panning to manipulate
the image.

Node Dradging

You can drag a specific node to provide an unobstructed view of node content.

Note: Any changes to manual node arrangement will not be saved.

06-Jun-2018 53/58



CA InterTest™ and CA SymDump® - 11.0

Save and Load Session Data

You are able to easily store trace data from a session that you are currently debugging into a .trace
file. You can load data without the need to re-run the debugging session or connect to a mainframe.

Save a Debugging Session

To save a debugging session, follow these steps:

1. Right click and select Save debugging session. Alternatively, you can press S while the Visual
Debugger View is active.
Your debugging session is saved in a .trace file inside your workspace.

ITE-Hee BB/ AATIHUS - G- Qi hcees | 5 | BTG meR) & dve
5 o Breskpoints I Visual Debugger Bec>=n0o]|c [ Auto Data 32 =n
] customerDefect: BATCH /  CAMRCOBB 283
Variable value ex value
v Tasoum 009000 iz not 3 val... 009000
T — - ) (e 2o
T {2} i 2)
" ¥ START-PROGRAM
0d
- i
HOCHECKSUB)w o JIMan-secTion
—5r 2)
— <
S00-FORMAT-RETURN
il = o & 10
@ Statement Tr - 3 - - - - &) CAMRCOBB(COBOL) &1 =n
progran seat & source statenent PERFOR 900-WRITE-ERROR THRU 706 A
S50-URLTE ERROR-£X 708
cmcoss ocase ovo4ss TIne-e01T-ex. I et e
cvcoss 000459 oooseo e
carcons 000450 ov0ss0 60 T0 PATI-SECTION.
cvmcoss oc0a1 oo0s71 naTH-seCTION.
cvacose 000473 000473 PERFORN 900-FORMAT-RETURN THRU
carcoss ov0e91 oovss1 900-FORAT-RETURK.
P 000692 oo0s02 vove 1 10 sup-3, 7
cavscoss 000693 00093 900-CrecK-508-3 S g
cwcons e oo0694 IF RETURN-CODE = CODE-VALUE(SUB-3) &
P oy oo0e9s POVE CODE-VALUE(508-3) TO om-RC 2157 5655432 18M Enterprise COROL for 3/05 5.2.0 CRCORS Date 09/12/2017 Tine G7:27:34 page 13
camcoss ov0636 e HOVE CODE-TEXT(SUB-3) 0 DA-TEXT Lin EiERT Map and cross Reference
e 000657 ey 60 T0 500-FORMAT-RETURI-EX.
cumcose e ooo70s 900-FORAT-RETURN-EX. —
vmcose 000705 006705 ear. B senen 3 Folnex@-o
camcose 000476 00475 IF RETURN-CODE HOT EQUAL 2880 Use the RefeshSenves buttonto update sevr sttus
cwmcose oooas oo0se 200 41 T0 TASKA [ Pot UeD  Type
CAmC008, o ondesy BeeCromAT seTN, e - Connection refuset: . agistest il 1967 VASAGDI  CATestingTools Server
cAwcoey 60cs2 geses2 o e - Connection refusedt: c.. AgsV100 et 2670 vasagol A TestingTools Server
CAmcon 408853 6bas3 fpet:ciscks(e:3 Je - Connection refusedt: .. Andri's Server il 19008 CATestingTools Server
cvcons o oooss I RETURN-CODE = CODE-VALLE(S18-3) an prosny 5
cwncoss covc95 090655 HOVE COOE-VALUE(B-3) TO D-RC Je- Connection euses ... Favefiation an 2608 st
cvscoss o oo0e9s HOVE CODE-TEXT(SUB-3) 0 DW-TEXT ot P S an 15554 vASAGOL
cvmcons ov0697 oy 60 T0 500~ FORRAT-RETURR-EX. e et = i
carmcome e ooo70s 900-FORAT-RETUR-EX.. T s - e
 cvmcoe ovo70s oo0705 xr.

swetaserver a1 1889 vassgal

Save Debugging Session Screen

The save trace dialog appears.

06-Jun-2018 54/58



CA InterTest™ and CA SymDump® - 11.0

'\_}Sa".re'frace = !
Save project ABENDdefect
(i) Specify a name for the trace file without the extension,

Trace Name |

'@ 0K ] I Cancel

Save Trace Dialog

2. Specify the name of the trace file in the field and click OK.
Your debugging session is saved.

Load a Debudging Session

To load a debugging session, follow these steps:

1. Right click to load a debugging session. Alternatively, you can press L while the View is active.
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Debugging Session

2. Select the session you want to load from the Trace Resource Selection window and click OK.
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Select the trace file from the Intertest projects, Projects currently being debugged are not listed,

a = ABEMDdefect
.; test.trace

oK

@ | ok || Cancel

Trace Resource Selection window

Note: The projects currently being debugged are not listed.

The graph is redrawn to represent the loaded debugging session.
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Redrawn Debugging Session

Note: Generally the positions of the nodes are not determined and can differ every
time the graph is redrawn.
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