CO B O |__ | T COBOL-IT Developer Studio— Getting Started
The Debugger Perspective

Version 2.1

S Developer
Studio

COBOL-IT® Developer Studio
Getting Started
The Debugger Perspective
Version 2.1

COBOLUIT

Page 1




@ CO B O |__ | T COBOL-IT Developer Studio— Getting Started
The Debugger Perspective

Version 2.1

ACKNOWLEDGMENT .......ccceiiiiiirirrsssesss s s s s sssssss s s s s e s s smss s s s s s s e s s nmmmsssssssssssnnnnns 4
COBOL-IT DEVELOPER STUDIO TOPICS. .........oeeinnnnnnnnnnnnnnnnnnnnnnnnnnsnnnnnsnsnnnnnnnnnnnns 5
Introduction ]
COBOL-IT Developer Studio License terms 5
DEPENDENCIES. ..... .o irrrrssssss s s s sssss s s s s s s nmms s s s e s s e s e nnmmns s s snsssnnnnnns 6
The COBOL-IT Developer Studio DiStrTDULION .....cccueeiciieeiiieiiiieeiieeieeeieesieeeieesieeeteesteeeteesseeenseessseessseesnseessseens 6
THE DEBUGGER PERSPECTIVE ... s 8
Configuration of the Debugger Perspective 8
Window>Preferences>Run/Debug>PersPectiVes ........c.ceriiiiiiiiiiiieniieie ettt ettt st saee e eneas 8
Window>Preferences>General>KEYs. ... cc.iiui ittt ettt b ettt saeeebe e b b as 9
Important Debugging Operations 10
Opening the Debugger PerSPeCtiVe. ......c.uiiiiiiiieiieie ettt sttt ettt st esaeenaeeneeenee e 10
THE DIEDUZ VICW ...eviiiiiieeiieteete ettt sttt et et et e et e et e st e et e e b e esseessesseessee st anseanseessesssensaenseenseensesnsesnsesseenseanseansenns 12
Step/Run/Terminate FUNCHONS ........c.cccverieriieiiieieeiestesie et eteste st e st eteesteeeaessaessaesseesseessessnesssesseenseasseessenssenseensens 13
The Variables VIBW .....c..eiuiiiiiiiiieesteee ettt ettt st h et b et b e bbbt et et et st e e bt s bt ebe et enne e 17
BIEAKPOINTS ....euvieivieiiieiie ettt ettt st e st et et et e esaeetaessaesseesseesseassesseesseenseanseenseessesssenssenseenseenseensesnsesseenseenseenseans 21
EEXPIESSIONS ...eeuvieutieitieiieeitestee it e e et e e te st estt e st esseesbeesseesaesaenseenseessesssesseesseanseanseanseassessse s sensaenseenseessesnnesseenseenseensenns 23
C0de EdItOr FUNCLIOMS ....e.viiiiiieiieiietest ettt st b et b ettt bbbt bt et et et st bt s bt ebe et ennenee 24
COBOL-IT Debugger Reference 25
The Views in the COBOL-IT Debugger Perspective 25
The Debug View 25
The COBOL-IT Program View 27
The Variable View 28
The Breakpoints View 30
The Expressions View 31
Qualified names in the EXPIeSSion VIEW ........cccccuiririiiririiteietenesie ettt sttt ettt st 32
The Outline View 34
The Console View 34
The Tasks View 35
The Problems View 36
Attaching the Debugger to a Running Process 36
Y COT O DS et tttttititttit e ettt ettt ettt et e e ee et et e eeeeee e e e et e e et et e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e eeee s e e e e e eeeeseseeesesetesetesetetesesesesenesesasasasesanans 37

@ COBOLUIT Page 2




COBOL-IT Developer Studio— Getting Started

The Debugger Perspective Version 2.1
Launch, and Pause the Runtime using CALL « CESDEBUG » ....c.cocoiiiniiniiniinincneneeneneeeeneese e 37
Attach the Debugger from the Developer StUAIO. ......c.ccciiiirieriei ettt seae e nees 38
Create @ NEeW COBOL PrOJECT.....ccuiiiiiieiieieeit ettt sttt et ettt b e sb et e e et e s etesbeesbeenaeeeeeneeens 39
Select Debug Attach FUNCHION .......oouiiiiiiiieie ettt ettt et ettt ettt et eeeesbeenbeenneas 39
Edit SOUIce LOOKUP Path .....cooiiiiiiiieeiic ettt ettt et e site e s e e et e e sabe e s st e e ssbeesssaesssaessseesssaenssas 40
Debug in the Developer STUALIO......eiiiiiiiieiee e ettt ettt e bt e b et e te s tesaeesaeenbeenaeeneeens 43
DisconnNEcting the DEDUZEET ........cccuiiiiiieiierietete ettt ettt ettt e b e esbessaessae s e esseenseensesssessnenseensennsenns 44
Programs used in thiS SAMPLE........ccuiieiiiieiieiieie ettt ettt te ettt e st e st esteesbeesbessaessaesseesseensesssesseesseenseenseensenns 44
Attaching a “C” debugger to a running process 45
G et h e a e h e h et h b st a st h R a e h e bbbt b e bbb ae b et e 45
11011 10 1o SRR 46
OVEBIVIBW. ...ttt ettt ettt ettt ettt b e bbbt ea e st et et s bt e bt e bt e bt e st et et e s bt e b e e bt eb e eh e em b em b e et e b e e bt eb e ebt e st en b et e benbeebeebeentenee 46
PLOTEQUISILES ..vievvieiiietieetiesieeteete et et e st e st e ete et e e st e e st e s se e s e esseesseesaesssesseesseenseasseasseessenssensaesseassasssesssesseesseensennsenssenns 46
Y0000 (S0 o4 (0T 1 s USSR S 46
Compile and link the SAMPIE PrOGIAMIS. ......cccuieiieiiieieetieteee ettt ettt ettt ettt e teesee st esbeeseeenbeeeeenee e 47
Create @ NEW COBOL PIOJECT .....eiuiiiiieieieitieie ettt ettt et e te st e steesee e bt eateemeeeseeseeeseenseenteemeesaeesneenseenseeneennens 48
Add C/CH+ NAUIE t0 The PIOJECT. . .ueieuiietieitietiee ettt ettt ettt et et et e eeeesseesseesseebeeneeeneeeneeeneanseenseenneas 49
Launch the neWcall €XECULADIE .........c.oiiiiiieie ettt ettt ettt et e e e e e esneesaeesseeneeeeeneens 53
The Debug Attach fUNCHON. ... .eouiiieiie ettt ettt et e et e st et e e e e eseeeneesseeseeeseeneennens 54
The Reverse Attach WINAOW .......cc.ooiiiiiiiiiiiiie ettt ettt ettt ettt sttt ettt enee 55
The COBOL-IT Debugger AACKH .......cciiiiieiieiieieeie ettt sttt ettt et esaa et ae b e esbeenseessesaeesseesseenseensenns 56
C/CA+ DebUug CONTIGUIATION ...eevvieiieeieeiieeiierieieeieeteetesttesteesseestesaesseesseesseesseasseessesssessaesseesseensesnsesnsesseesseensesnsenns 57
Create a new C/CH+ Attach t0 APPLICATION ....cvieiiiiieieciieieeie ettt ettt st ettt esbeesaeesaessaesseenseensesnnesees 58
C/C++ Debug Configuration- Main Tab.........ccoieiiiiiiiiiiiieeee ettt st sae e e et ees 59
C/C++ Debug Configuration- Debugger Tab .........cccoocierierieiiieiieiecieseee ettt ettt et esae e sseeseesessneses 60
C/C++ Debug Configuration- SOUICE Tab .......cc.coouiiiiiiiiieiiee ettt ettt st e e e e e ene 61
C/C++ Debug Configuration- Common Tab ...........ccooiiiiiiiiieiee ettt 62
Select newcall from list of rUNNING APPIICALIONS......eeitietieiieii ettt 63
The Debugger Window- Two Debugging SESSIONS ........cceeiuieriiriiiieiieeiiesiteie ettt siee e e e see e e 64
The Debugger Window- Focus on C Debugger Thread 1..........ooooiiiiiiiiiiiee e 65
The “C” Debugger- Set @ BreaKPOint .........cccveriieiieiieieiieseesieestesteseeseesteeseesseessesssessaesseesseessesssesssesssesseessessenns 66
Step Into the C FUNCHON (FS) 1uviiiiiiiiieiiciceeeeese ettt ettt te et e b e e saessaesaeesseesseesseessesssenseensens 67
THE 7 AEDUZEET . ..veeveiiecieeteeie ettt ettt ettt e et e st e e te e b e esbeesbesstesseeseesseesseessesssasssessaesseessesssesssessnenseenseensenns 68
TI0 PALTEINZ . c.eeveeiieeti ettt ettt et e st e et e s te et e esbeesbeesaesbe e s e esbeesseassesseesseenseesseanseesseessesssessaesseenseensesaeesseenseenseenseans 72

Page 3



@ CO B O |__ | T COBOL-IT Developer Studio— Getting Started
The Debugger Perspective Version 2.1

Acknowledgment

Copyright 2008-2020 COBOL-IT S.A.R.L. All rights reserved. Reproduction
of this document in whole or in part, for any purpose, without COBOL-IT's
express written consent is forbidden.

Microsoft and Windows are registered trademarks of the Microsoft Corporation. UNIX is a
registered trademark of the Open Group in the United States and other countries. Other brand
and product names are trademarks or registered trademarks of the holders of those trademarks.

Contact Information:

The Lawn

22-30 Old Bath Road

Newbury, Berkshire, RG14 1QN
United Kingdom

Tel: +44-0-1635-565-200

@ COBOLUIT Page 4




@ CO B O |__ | T COBOL-IT Developer Studio— Getting Started
The Debugger Perspective

Version 2.1

COBOL-IT Developer Studio Topics

Introduction

This document describes how to install and how to use the COBOL-IT Developer Studio,
which is COBOL-IT’s eclipse-based development environment, designed to support users of the
COBOL-IT Compiler Suite. COBOL-IT is based on OpenCOBOL, originally developed by

Keisuke Nishida and maintained since 2007 by Roger While. In 2008, COBOL-IT forked

its

own compiler branch, with the intention of developing a fully featured product and offering

professional support to the COBOL user industry.

COBOL-IT Developer Studio License terms

The copyright for the COBOL-IT Developer Studio® is wholly owned by COBOL-IT.

Unauthorized reproduction of the software without the express written consent of COBOL-IT

is prohibited.
For more information, please contact us at: contact@cobol-it.com
COBOL-IT Corporate Headquarters are located at

231, rue Saint-Honore

75001 Paris

Tel: +33.1.75.43.05

Email: contact@cobol-it.com

COBOL-IT, COBOL-IT Compiler Suite, CitSQL, CitSORT, CitXML, and COBOL-IT
Developer Studio are trademarks or registered trademarks of COBOL-IT.

Eclipse is a trademark of the Eclipse Foundation.

IBM, and AIX are registered trademarks of International Business Machines Corporation.
Linux is a registered trademark of Linus Torvalds.

Windows, Visual Studio, and Visual Studio Express are registered trademarks of Microsoft

Corporation.

Java and Solaris are registered trademarks of Sun Microsystems, Inc.
UNIX is a registered trademark of The Open Group

HP is a registered trademark of Hewlett Packard, Inc.

Red Hat is a registered trademark of Red Hat, Inc.

SUSE is a registered trademark of Novell, Inc.

All other trademarks are the property of their respective owners.
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Dependencies for the Developer Studio are:

Dependency

“C” compiler

COBOL-IT Compiler
Suite

Java Runtime
Environment (JRE)

Eclipse

Comment

The COBOL-IT Compiler requires a “C” compiler. While most
Linux>Unix installations will include a “C” compiler, many Windows
installations will not. Windows users can download the Visual Studio
from www.microsoft.com.

The COBOL-IT Compiler Suite, Standard Edition can be downloaded
at the COBOL-IT Online Portal. For access to the COBOL-IT Online
Portal, please contact your sales representative at sales@cobol-it.com.

The COBOL-IT Developer Studio Kepler build can be run with the
Java Runtime Environment (JRE) Version 1.6 or greater. The
COBOL-IT Developer Studio Neon build can be run with the JRE
Version 1.8 or greater.

Eclipse is included with the download of Developer Studio.

The COBOL-IT Developer Studio Distribution

For Windows-based installations, the COBOL-IT Developer Studio, Enterprise Edition can be
downloaded from the COBOL-IT online portal with a login and password provided by your

sales representative.

The COBOL-IT Developer Studio, Enterprise Edition is available with Subscription. The
COBOL-IT Developer Studio, Enterprise Edition provides functionality with the installation of

several Perspectives:

e Developer Studio Perspective in which users set up and build COBOL projects, using a
locally installed version of the COBOL-IT Compiler Suite Enterprise Edition. The
Developer Studio Perspective additionally provides access to Code Coverage and

Profiling Tools.

e Debugger Perspective providing access to a feature-rich COBOL debugger both locally,
and on Remote Systems

e Remote Systems Perspective, allowing use of Compiler, Runtime, and Debugger
functionalities installed on remote servers.

@ COBOLUIT
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Git and RSEGit Perspectives, providing users with full access to the Git/Github Source
Code Control System.

Data Displayer Perspective, providing access to a tool for browsing and modifying data
in indexed, sequential and relative files.

Planning Perspective, providing access to the Mylyn Task Manager.

For more information about the usage of Git/RSEGit, Data Displayer, Mylyn Task
Manager, and Code Coverage, see the Getting Started with the Developer Studio- The
Utilities Manual.

Using the COBOL-IT Developer Studio requires a license for both the COBOL-IT
Compiler Suite Enterprise Edition, and COBOL-IT Developer Suite.
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The Debugger Perspective

Configuration of the Debugger Perspective

Window>Preferences>Run/Debug>Perspectives

Set “Open the associated perspective when launching” to “Always”. This will have the effect of

causing the Debugger Perspective to open when clicking on the Debug

pressing F11.

[®} preferences
ter text
Compare/Patch
Content Types
~ Editors
Autosave
File Associations
Text Editors
Globalization
Keys
Netwark Connections
Notifications
Perspectives
Search
Security
Startup and Shutdown
Ul Responsiveness Monitoring
Web Browser
Workspace
COBOL
Dynamic Languages
Help
Install/Update
Mylyn
Remote Systems
v Run/Debug
Console
External Tools
Launching
Perspectives
String Substitution
View Management

Perspectives
These settings contral perspectives for running and debugging. A perspective can automatically open
when launching or when an application suspends.

Open the assodiated perspective when launching

®[nlways O Never O Prompt

Open the associated perspective when an application suspends
O Always O Never (®) Prompt
These settings assign perspectives to each application type or launcher and launch made set. Select
“None” to indicate that a perspective should not be opened.
Application Types/Launchers:  Modes/Perspectives:
~ & Cobol Program
Cobol Pragram Launchi  Debug;: | Debug ~

Q. Program
9 Run: None “

Restore Defaults Apply

Cancel

toolbar button, or

@ COBOLUIT
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Window>Preferences>General>Keys

Debugger Hot Keys can be configured in the Window>Preferences>General>Keys interface.
Pre-set Debugger Hot Keys include:

Debugger Function

Hot Key

Usage

= Step Into

F5

The Step Into function single steps through lines
of code. The Step Into function enters

paragraphs/subprograms that are the targets of
PERFORM / CALL statements.

Step Over

Fé6

The Step Over function can be executed when
positioned on a PERFORM or CALL statement.
The Step Over Into function causes
paragraphs/subprograms that are the targets of
PERFORM / CALL statements to be executed,
and then Steps to the next line of code.

-f=  Step Return

F7

The Step Return function can be executed when
positioned inside a paragraphs/subprogram that
is the target of a PERFORM / CALL statement.
When executed, the rest of the code in the
paragraph/section/subprogram is executed, and
the program returns to the next line after the
PERFORM / CALL statement.

UF  Resume

F8

Resumes the execution of the program.

¥ Debug

F11

Runs a source file in Debug mode. Select a
program, and click on the Debug toolbar button
or press F11. The Debugger Perspective is
launched, a console window is opened, and
execution is suspended on the first line of code
in the procedure division, which is marked in the
COBOL-IT Program View with an arrow *
indicator.

B Terminate

Ctrl+F2

Terminates the program being debugged.

o Run

Ctrl+F11

Runs the program, skipping all breakpoints.

Toggle Breakpoint

Ctrl+Shift+B

Sets a breakpoint where one does not previously
exist, or removes a breakpoint where one does
previously exist. Press Ctrl+Shift+B to either
create a breakpoint, or remove an existing
breakpoint. The Toggle Breakpoint function
causes the Breakpoints View to be updated.

@ COBOLUIT
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Important Debugging Operations

Opening the Debugger Perspective

Open Perspectives Tab
The Debugger Perspective can be opened through the Open Perspectives dialog window.
Click on the Open Perspectives push-button in the upper-right corner of the Developer Studio,

select Other..., and then click on COBOL-IT Debugger in the Open Perspective Window. This
opens the Debugger Perspective directly.

[@ workspace - COBOL-IT Developer Studio - project1/holidaysiX.cbl - COBOL-IT Developer Studio - a 4
Flle Edit Source Navigate Search Project Run Window Help
e BiEvOYQA friBigviHvthary oy Quic =]
Navigator 1 2 & holidaysIX.cbl holidays @] Open Perspe. =] X "B EOutline & Open Perspective |
~ & project1 1 IDENTIFICA A ~ @ IDENTIFICATION
2 PROGRAM-ID :
launches 5 ENVIRONMEN, | © CobokIT Data Displayer = FN’ ":('”il’;“);
copy a INPUT-OUTP| | BICOBOL-IT Developer Studio (default) VIRONMEN
holidays fd 5 ' Debug ) INPUT-OUTPUT
~ & data 6 select 'é;‘" v @ data
holidaysIX.dat 7 organi ) file
a access| | @Planning
holidays[X.idx : 5 © working-storage
9 RECORD, | fRemote System Explorer
~ & object 18 ALTERN, |2 Rosource teaTES v © procedure
holidayslX.dll 11 file s : load-indexed-file
3 . & RSEGit
holidaysIX.dilmanifest 12 7t » set-num-records
holidaysiX.exp 13 data divis |© feam Synchronizing set-holiday-current-date
14 file sectii
holidaysiX.lib i i set-holiday-name
coberr.txt 16 fd holiday set-week-day
& holidaysiX.cbl 1 COPY “holil set-the-month-and-the-day

set-the-year
working-sti Cancel

@1 numeral-numeric PIC 999 VALUE &.

@1 numeral-alpha REDEFINES numeral-numeric PIC XXX.
77 num-records PIC 999 VALUE 8.

77 ws-quotient PIC 999,

77 ws-remainder PIC 9.

& Console kRO FESco8-O--0
<terminated> New_configuration [Cobol Program] /C/COBOL/COBOLIT/DevStudio0929/workspace/project 1/.cobolit tmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, 2017, 10:29:04 AM)

€:\COBOL\COBOLIT\DevStudio®929\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT

€:\COBOL\COBOLIT\DevStudio@929\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
Setting Cobol-IT to C:\Cobol\CobolIT

Writable Smart Insert 141:51

Press the Debug g button, or press Fn+F11

Select a source file that has been set up in the project, and press the Debug 4 toolbar button,
or hold down the Fn key and press F11. Note that by default, the Debug function is associated
with the F11 key in the Window>Preferences>General>Keys interface, as described above.

The Debug function uses the default compiler flags associated with the program to compile it, if
a Build is required, and then uses the runtime configuration described for the program to set the
appropriate environment variables. Pressing the Debug button or pressing Fn+F11 then will
initiate the execution of the selected program in the Debugger Perspective.

@ COBOLIT Page 10




@

COBOLHT

COBOL-IT Developer Studio— Getting Started
The Debugger Perspective

Version 2.1

Use the Debug As function

The Debug As function is similar to the Run As function. A Debug Configuration can be
configured to contain environment variables needed for debugging purposes.

[©) workspace - COBOL-IT Developer Studia - praject! /holidayslX. cbl - COBOL-IT Developer Studio

File Edit Source Mavigate Search Project Run Window Help

% Navigator
~ & project!
& Jaunches
~ & copy
holidays fel
¥ &= data
halidaysiX.c *
holidays|X.i
~ = object
holidays|.c
holidaysiX.c §
holidaysiX.e
halidaysIXli %
15 coberr.bxt
& holidaysIX.chl

ity Ov Qv ig

¢ v igig) v

W

FRURTIES

New
Qpen
Open With
Copy
Paste
Delete
Moye...

Rename...

s Import..
i1 Export..

L]

project1/holidayslX.cb

Refresh

Show in Remote Systems view
Run As

Debug As

Cobol

Source Control

Team

Compare With

Replace With

GitHub

Properties

O g holidaysIX.cbl &

] X

Quick Access|: & |8l

= EOutline *
IDENTIFICATION DIVISION. A~ @ IDENTIFICATION
PROGRAM-ID. HOLIDAVSIX. HOLIDAYSIX

ENVIRONMENT DIVISION.
INPUT-OUTPUT SECTION.

select holidaysIX assign to "helidaysIX"
arasnizatian 15 INDEXED

Shift+Down

>

~ @ ENVIRONMENT
@ INPUT-OUTPUT
~ 0 data
@ file

JNAMIC © working-storage
S HOLIDAY-NAME
'Y IS HOLIDAY-DATE with DUPLICATES

is holiday-status.

~ @ procedure
Ioad-indexed-file
“ set-num-records
set-holiday-current-date
set-holiday-name
- set-week-day
fd". set-the-month-and-the-day

set-the-year
section.

tic PIC 999 VALUE @.
1 REDEFINES numeral-numeric PIC XXX.
)IC 999 VALUE e.

PIC 3993.
& 1CoBOL v
Debug Configurations...

X% REHEEE "BYymy o0

ol Program) /C:/COBOL/COBOLIT/DevStudio929/workspace/project]/.cobolit tmp.10.0.0.153/cobolit.exec script.1.bat (Sep 29, 2017, 10:29:04 AM)
&

128\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT
)29\workspace\project1>CALL C:\Cobol\CobolIT\setanv_cobolit.bat

I\CobolIT

Ait+Shift+Up |

We name our new Debug Configuration “holidaysIX.dbg” and associate our new Debug
Configuration with the program “holidaysIX.cbl”.

)
@

IR
type filter text

v [@ Cobol Program
[® holidaysIX.dbg

@ Debug Configurations

Create, manage, and run configurations

Ped

»

-

Name: ‘ holidaysIX.dbg

© Main
Project:

%= Runtime| % Source| ™ Environment| = Common

| project1

| Browse...

Program

| holidaysIX.chl

| Browse...

Debug Options
[ Break on first line

[]Enable DBGP logging
Debug console redirection

Filter matched 2 of 2 itel

Revert Apply

Close

@

COBOLUIT
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The Runtime tab contains default runtime settings. No changes are necessary.

The Source tab is useful if the debugger needs to locate your source file. No changes are

necessary.

The Environment tab allows you to set runtime environment variables that are only useful in
debugging situations. In the case below, we can see that COB_FILE TRACE is setto Y, for
example. To use this debug configuration, click Apply, and then click Debug.

[®)] Debug Configurations

Create, manage, and run configurations

&

X

TIEER

Name: | holidaysIX.dbg

type filter text

~ [@ Cobol Program
@ holidaysIX.cbl

Environment variables to set:

© Main |- Runtime |5~ Source | ® Environment = Common

@ holidaysIX.dbg Variable
© COB_ERROR_FILE

® COB_FILE_PATH
® COB_FILE_TRACE
“ COB_LIBRARY_PATH

Value
coberr.txt
\data

Y

A\object

Filter matched 3 of 3 iter

.
@

@ Append environment to native environment

() Replace native environment with specified environment

Revert

New...
Select...
Edit

Remove

Apply

Close

The Debug View

In the image below:

©@ holidaysIX.dbg is the name of the debug configuration

@ COBOL Program is the class of program running

@ Region(0) is the first thread running in the Program

©@ HOLIDAYSIX () line 32 represents the compiled object/current line of execution

@ C:/COBOL/COBOLIT..../eclipse.exec_scriptl.bat is the name of the batch file
executing the debugger process.

When focus is on the compiled object, as in the image above, all of the debug functions on
the toolbar are enabled. In this mode, user steps/runs through the program, stopping at
breakpoints. Note that the current line of execution is recorded in the Debug View Window.
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Step/Run/Terminate Functions

Single-Step

With the cursor positioned on a line of code, use the Single-Step/Fn+F5 function to advance to

the next line of code. In this case, the cursor will then be positioned on line:
33: PERFORM load-indexed-file.

(@ workspace - Debug - project1/holidaysIX.cbl - COBOL-IT Developer Studio
File Edit Source Navigate Search Project Run Window Help

ald BiHEvOrAYEO A riBin|POIRNE DR vilvmavor
4 Debug Step Into (F5 B e variables # % Breakpoints % Expressions Interactive Console
~ 8 holidaysIX.dbg [Cobol Program] ) . Name Value
~ i Cobol Program v @ file_holidays|X
v & Region(0] + file_holidays|X_record " <LOW-VALUE>"
= holidaysiX () line: 32 ~ @ holiday-record
4 /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolittmp.10.0.0.153/cobolit.exec_script8.bat (Dec 2; @ HOLIDAY-NAME " <LOW-VALUE>"
@ HOLIDAY-DATE
@ holiday-current-date
<
< o
& holidaysIX.cbl & Qutline &
29 77 holiday-status pic xx. ~ ¥ © ENVIRONMENT
B -PROCEDURE DIVISION B IRouTR
OPEN OUTPUT holidaysIX. MR DRIA
PERFORM load-indexed-file. v © FILE
CLOSE holidaysIX. holidaysiX
3 DISPLAY holiday-record LINE 20 COL 18. holiday-record
3 DISPLAY "all done" LINE 21 COL 18. g
3 ACCEPT ws-dummy LINE 21 COL 38. - hafidey r_E(ord 2
2 pracva i dicinry v © WORKING-STORAGE
3 STOP RUN. numeral-numeric
a4 + numeral-alpha
: load-indexed-file. v num-recards
2 Console ot

holidaysIX.dbg [Cobol Program] /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.8.bat (Dec 22, 2017, 12:13:08 PM)
€:\COBOL\COBOLIT\DevStudio28@\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT

C:\COBOL\COBOLIT\DevStudio2e@\workspace\projectl>CALL C:\Cobel\CobolIT\setenv_cobolit.bat
Setting Cobol-IT to C:\Cobol\CobolIT

Step Over

O @

With the cursor positioned on a PERFORM or CALL statement, use the Step Over/Fn+F6
function to cause all of the code in the target of the PERFORM/CALL to be executed, and then

advance to the next line of code. In this case, the cursor will then be positioned on line:
35: CLOSE holidaysIX.
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[® workspace - Debug - project1/holidays/X.cbl - COBOL-IT Developer Studio - o %
File Edit Source Navigate Search Project Run Window Help

m i DO~ Qrpg > Bin| >IN BR - W w . Quick Access|:| & | @ 1
# Debug 1w Variables © % Breakpoints %7 Expressions *Interactive Consale e
~ & holidaysIX.dbg [Cobol Program] Name Value ~
~ i Cobol Program ~ @ file_holidaysIX
 # Region(0] # file_holidaysIX_record " <LOW-VALUE>"
= holidaysIX () line: 33 ¥ @ holiday-record
£ /CCOBOL/COBOLIT/DevStudio200/workspace/project1/.cobolittmp.10.0.0.153/cobolit exec_script 8.bat (Dec 2; & HOLIDAY-NAME " <LOW-VALUE>"
& HOLIDAY-DATE
# holiday-current-date 5
< >
< >
 holidaysiX.cbl & & & Outline =
29 77 holiday-status pic xx. ~ v @ ENVIRONMENT A
: "erocepure prvzszon SRR
OPEN OUTPUT holidaysIX. ¥. @ Dl
PERFORM load-indexed-file. pl s e
CLOSE holidaysIX. holidaysIX
DISPLAY holiday-record LINE 28 COL 18. haliday-record
DISPLAY "all done" LINE 21 COL 1. %
holiday- -
ACCEPT ws-dummy LINE 21 COL 3@. ~ obday: recond. 2
38 EXIT PROGRAM. v © WORKING-STORAGE
39 STOP RUN. numeral-numeric
48 * numeral-alpha
21 load-indexed-file. i num-records
v
2 Console L kPN ROy =10
holidays|X.dbg [Cobel Program] /C/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp. 10.0.0.153/cobolit.exec_script.8.bat (Dec 22, 2017, 12:13:08 PM)
C:\COBOL\COBOLIT\DevStudio2e@\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT A

C:\COBOL\COBOLIT\DevStudio20@\workspace\projectl>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
Setting Cobol-IT to C:\Cobol\CobolIT

Step Return

With the cursor positioned inside the target of a PERFORM statement, on a line of code,
use the Step Return/Fn+F7 function to execute the rest of the code in the target paragraph, and
then advance to the next line of code. In this case, the cursor will then be positioned on line:
35: CLOSE holidaysIX.

This action of the Step Return (F7) command will pause on Format 1/Format 2 ACCEPT
Statements, and will pause on breakpoints.
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[®) workspace - Debug - project/holidayslX.cbl - COBOL-IT Developer Studio - o > 4
File Edit Source Navigate Search Project Run Window Help
m i BFETO Qg P viBin|>oESD B 4 - LR Quick Access|:| & | @ 1
# Debug Step Return (F7 B - variables % Breakpoints %7 Expressions ®JInteractive Console t=!
~ & holidaysIX.dbg [Cobol Program] Name Value

~ i Cobol Program @ WORKING-STORAGE

v o Region[0] # file_holidaysIX
= holidaysIX () line: 43 @ LINKAGE
= holidays!X ( line: 33
4 /C/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobelit.exec_script.8.bat (Dec 2;

< >
& holidaysiX.cbl = : & Outline =

38 1 EXIT PROGRAM. ~ ¥ © WORKING-STORAGE "

i‘f |  STOP RUN. numeral-numeric
§ a1 load-indexed-file. numeral-alpha

42 PERFORM num-records TIMES num-records
B 43 PERFORM set-the-holiday-name ws-quotient

Jf PERFORM set-the-weekday ws-remainder

| PERFORM set-the-date holiday-record-id

45 write record

a7 WRITE holiday-record ws-dummy
| KX END-PERFORM. holiday-status

49 i v @ PROCEDURE

se set-the-holidav-name. X d-file

v

B Console L) LIPS ey =0
holidays|X.dbg [Cobel Program] /C/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp. 10.0.0.153/cobolit.exec_script.8.bat (Dec 22, 2017, 12:13:08 PM)
C:\COBOL\COBOLIT\DevStudio2e@\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT A

C:\COBOL\COBOLIT\DevStudio28@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
Setting Cobol-IT to C:\Cobol\CobolIT

Resume

The Resume (F8) command causes the program to run normally until it reaches a

breakpoint or until the program is terminated. When a breakpoint is reached, the program re-
enters a debugging mode, and stepping operations can be resumed. In this case, the cursor will

then be positioned at the breakpoint on line:
36: DISPLAY *“all done” line 21 col 30.
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[® workspace - Debug - project1/holidays/X.cbl - COBOL-IT Developer Studio
File Edit Source Navigate Search Project Run Window Help

(=g CEE R I W ST-T R 1~ ER W N i wwmow
# Debug = Resume

~ & holidays|X.dbg [Cobol Program]
¥ i Cobol Program
v o Region[0]
= holidaysiX () line: 34

O ervariables

% Breakpoints ¥ Expressions %l Interactive Console
Name Value
@ WORKING-STORAGE
@ file_holidaysIX
@ LINKAGE

+ /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.8.bat (Dec 2,

<

& holidaysiX.cbl &

31 PROCEDURE DIVISION.

32 OPEN OUTPUT holidaysIX.

33 PERFORM load-indexed-file.
v 34 CLOSE holidaysIX.

35 DISPLAY holiday-record LINE 2@ COL 1.
. 36 DISPLAY "all done" LINE 21 COL 1e.

37 ACCEPT ws-dummy LINE 21 COL 3@.

38 4 EXIT PROGRAM.

39 STOP RUN.

40 4

41 load-indexed-file.

42 PERFORM num-records TIMES

43 PERFORM set-the-holidav-name
B2 Consale =

& Outline =
~ v © WORKING-STORAGE
* numeral-numeric
= numeral-alpha
* num-records
ws-quotient
* ws-remainder
holiday-record-id
ws-dummy
* holiday-status
v @ PROCEDURE
Ioad-indexed-file

holidays|X.dbg [Cobol Program] /C/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit tmp.10.0.0.153/cobolit.exec_script.8.bat (Dec 22, 2017, 12:13:08 PM)

C:\COBOL\COBOLIT\DevStudio2@@\workspace\project1>IF "C:\Cobol\CobolIT"

= "" SET COBOLITDIR=C:/Cobol/CobolIT

C:\COBOL\COBOLIT\DevStudio28@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat

Setting Cobol-IT to C:\Cobol\CobolIT

Terminate

- =) X

_(lln(kf\ffﬁi | &t

&

@ B~ =n0D

The Terminate command terminates debugging session, and terminates the program at the

current line of execution.

[® workspace - Debug - project1/holidays/X.cbl - COBOL-IT Developer Studio
File Edit Source Navigate Search Project Run Window Help

0~ BiFETOvYQvEyviBiwEs

4 Debug
~ & holidays|X.dbg [Cobol Program]
¥ i Cobol Program
v o Region[0]
= holidaysiX () line: 36

= Variables

Name Value
@ WORKING-STORAGE
# file_holidaysIX
@ LINKAGE

+ /C/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.0.bat (Dec 2,

& holidaysiX.cbl # [ holidaysiXlst [ holidays.fd
31 PROCEDURE DIVISION.
32 OPEN OUTPUT holidaysIX.
33 PERFORM load-indexed-file.
34 CLOSE holidaysIX.

35 DISPLAY holiday-record LINE 2@ COL 1.
® 36 DISPLAY "all done" LINE 21 COL 18.
37 ACCEPT ws-dummy LINE 21 COL 3@.

38 4 EXIT PROGRAM.

39 STOP RUN.

40 4

41 load-indexed-file.

42 PERFORM num-records TIMES

43 PERFORM set-the-holidav-name
B2 Consale =

"5 Eoutline =
~ v @ ENVIRONMENT
9 INPUT-QUTPUT
v @ DATA
v © FILE
holidaysIX
* holiday-record
* holiday-record-2
v © WORKING-STORAGE
* numeral-numeric
* numeral-alpha
* num-records

holidaysIX.dbg [Cobel Program] /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit tmp.10.0.0.153/cobolit.exec_script.0.bat (Dec 22, 2017, 12:18:04 PM)

C:\COBOL\COBOLIT\DevStudio2@@\workspace\project1>IF "C:\Cobol\CobolIT"

= "" SET COBOLITDIR=C:/Cobol/CobolIT

C:\COBOL\COBOLIT\DevStudio28@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat

Setting Cobol-IT to C:\Cobol\CobolIT

Writable Smart Insert 36:1

|Quick Access|:| & | i %

&8 &0 ]

-
1

S8 mEvv=n
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The Variables View

Refreshing the Variable View

By default, the COBOL-IT Debugger Perspective is configured to Auto-Refresh the
Variable view.

= Variables 2 |® Breakpoints ¢ Expressions *lInteractive Console EE ‘*EIV - 0O
Name Value ~
v~ @ WORKING-5TORAGE

@ RETURN-CODE "+000000000"

@ TALLY "+000000000"

@ SORT-RETURN "+000000000"

@ NUMBER-OF-CALL-PARAMETERS "+000000000"

@ numeral-numeric 000" v
< >

If you have a very large Working-Storage Section, this may not be desirable. Under these

%
conditions, it could be preferable for the user to select the Manual Refresh . | on the Variables
View toolbar, and use the Expressions View for auto-refresh of selected variables.

Change the value of a variable

In the Variable View, you can change the value of a variable by selecting the variable in
the Variable View, right-clicking, and selecting Change Value... In the Change Value dialog
screen, type over the existing value, and the Variable View will be updated with the new value.
Debugging can proceed with the new variable value.
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[®} workspace - Debug - project1/holidaysIX.cbl - COBOL-IT Developer Studio
File Edit Source Navigate Search Project Run Window Help

= BEvOTQvip A vi@inpLranad TR A A -

# Debug 1
~ & holidaysIX.dbg [Cobol Program]
~ i# Cobol Program
~ & Region(0]
= holidaysIX () line: 32
i /C:/COBOL/COBOLIT/DevStudio200/werkspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.2.bat (Dec 2.

< >

& holidaysIX.cbl ©
31 PROCEDURE DIVISION.
OPEN OUTPUT holidaysIX.

(& set Value

PERFORM load-indexed-file.
CLOSE holidaysIX.

DISPLAY holiday-record LINE 2@ COL 1 |-pxgh
DISPLAY "all done™ LINE 21 COL 1@.

ACCEPT ws-dummy LINE 21 COL 3@.

EXIT PROGRAM

Enter a new value for num-records:

39 STOP RUN.
48 "
41 load-indexed-file.
42 PERFORM num-records TIMES o
43 PERFORM set-the-holidav-name
9 Console

helidays!X.dbg [Cobol Program] /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.2.bat (Dec 22, 2017, 12:19:35 PM)
SET COBOLITDIR=C:/Cobol/CobolIT

C:\COBOL\COBOLIT\DevStudio2@@\workspace\projectl>IF "C:\Cobol\CobolIT" == ""

C:\COBOL\COBOLIT\DevStudio28@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat

Setting Cobol-IT to C:\Cobol\CobolIT

Verify that the change has been made, and continue with debugging.

Change the hexadecimal value of a variable

“+Variables

Name

@ num-records

# ws-quotient

@ ws-remainder

+ holiday-record-id
& ws-dummy

"3g5m

Quid

% Breakpoints %7 Expressions 2 Interactive Console

Value

"365"

000" Select All

0" Copy Yariables
“001* FEind...

“ Change Value...

Edit hexadecimal value..
7 Watch

k Access||| 1|

& Qutline =
¥ © ENVIRONMENT
@ INPUT-OUTPUT
v @ DATA
v © FILE
holidaysix
holiday-record
holiday-record-2
~ © WORKING-STORAGE
numeral-numeric
numeral-alpha

Ctri+A
Ctrl+C
Cul+F |
v
>
J
A
v
T T
-

The COBOL value dialog screen allows the user to set the value of a variable in either
Hexadecimal or Text. In the Variable View, you can change the COBOL value of a variable by
selecting the variable in the Variable View, right-clicking, and selecting Edit hexadecimal
value... The Set Value (hex) dialog screen allows you to enter a new value for the selected
variable. Type over the existing value, and the Variable View will be updated with the new
value. Debugging can proceed with the new variable value.
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{&3 workspace - Debug - project1/holidaysIX cbl - COBOL-IT Developer Studio
file Edit Source Navigate Search Project Run Window Help

av BiEvOrhvia LS viBivn >

# Debug
« B holidayslX.dbg [Cobol Program]
v i Cobol Program
~ 4 Region[0]
= holidaysiX ( line: 50
= holidaysIX () line: 43
= holidaysIX ( line: 33

W /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.4.bat (Dec 2.

<

& holidaysX cbl
[®3 set value (Hex)

(®) Hexadecimal

o ®

WRITE holiday-record
END-PERFORM.

set-the-holiday-name. J Text
ADD 1 TO numeral-numeric. e 1 2
INITIALIZE holiday-record.
* set holiday current-date
MOVE FUNCTION current-date TO holida
* set holiday-name
STRING "TEST DATE ", DELIMITED BY SI
numeral-alpha, DELIMITED BY
INTO holiday-name.

5
5

VodhinbwhoP o

@ Console

holidaysIX.dbg [Cobol Pragram] /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.coboli
€:\COBOL\COBOLIT\DevStudio28@\workspace\project1>IF "C:\Cobol\CobolIT"

30 33 (30|

"" SET COBOLITDIR=C:/Ccbol/CobolIT

C:\COBOL\COBOLIT\DevStudio2@@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat

Setting Cobol-IT to C:\Cobol\CobolIT

Create a Watch for a variable

*Variables ©* % Breakpoints “ Expressions % Interactive Console
Name Value s
*numifeceds gég Select All ctrisA |
#wi miatnt e
il Copy Variables ctrl+C
# ws-remainder "0
- . Eind... Ctrl+F
# holiday-record-id "001"
= % Change Value...

@ ws-dummy v
< Edit hexadecimal Edit hexadecimal value...
"920" % Watch

= 2 =outline % ¥=0
XA v © WORKING-STORAGE A
numeral-numeric
numeral-alpha
9 16 11 12 13 14 15 § i Eces
— ws-quotient
* ws-remainder
* holiday-record-id
holiday-status
v © PROCEDURE
load-indexed-file
Y e b
- Bl CIEE-E AR,
'mp.10.0.0.153/cobolit.exec_script.d.bat (Dec 22, 2017, 12:32:08 PM)
~

You can add a Variable to the Expressions View by selecting the variable in the Variable
View, right-clicking, and selecting Watch.... The Variable and its current value are
transferred into the Expressions View Window. De-select “Auto-refresh” when using

Expressions for best performance.
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[®) workspace - Debug - project/holidayslX.cbl - COBOL-IT Developer Studio - o > 4
File Edit Source Navigate Search Project Run Window Help
o UiETO YA TE S viDin| > om ® Bo v D Quick Access|:| 5 | @ %
4 Debug M w-variables = % Breakpoints % Expressions %l Interactive Console " T
~ & holidaysIX.dbg [Cobol Program] Name Value ~
¥ i Cobol Program @ num-records 030"
“ i Region[0]  ws-quotient pog  Select Al Ctrl+A
holidayslX ( line: 50 & oot we | @ Copy Yariables Ctl+C
= holidays!X ( line: 43 + holiday-record-id wpo1  Eind.. Crl+F
£ holidaysIX { line: 33 @ ws-dummy % Change Value... v
i /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobalit tmp.10.0.0.153/cobolit exec_script 4 bat (Dec 2; € Edit hexadecimal Watch | >
ACECH % Watch
< >
& holidaysiX.cbl = fays f & Outline = L) o
47 WRITE holiday-record v O WORKING-STORAGE ~
35 PP * numeral-numeric
+ 5@ set-the-holiday-name. * numerak-alpha
51 ADD 1 TO numeral-numeric. * num-records
52 INITIALIZE holiday-record. = ws-quotient
53 * set holiday current-date * ws-remainder
54 | MOVE FUNCTION current-date TO holiday-current-date. e holiday-record
55 * set holiday-name
56 STRING "TEST DATE ", DELIMITED BY SIZE, f"warduminy
57 numeral-alpha, DELIMITED BY SIZE, * holiday-status
58 INTO holiday-name. v @ PROCEDURE
£ = * load-indexed-file
N T Y — e
2 Console = [ ] B o EE e v~ =10
holidays|X.dbg [Cobol Program] /C/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit tmp. 10.0.0.153/cobolit.exec_script.d.bat (Dec 22, 2017, 12:32:08 PM)
C:\COBOL\COBOLIT\DevStudio2e@\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT ~
C:\COBOL\COBOLIT\DevStudio28@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
Setting Cobol-IT to C:\Cobol\CobolIT
~
Open the Expressions View to limit the number of variables you are following.
[®) workspace - Debug - project/holidayslX.cbl - COBOL-IT Developer Studio - o > 4

File Edit Source Navigate Search Project Run Window Help

- BiFEvO v Qg FviDivn|0mya > MRERER = Quick Access|:| & | i %
4 Debug © 7 B wrvariables % Breakpoints ¢ Expressions % %l Interactive Consale D|lexk =0
~ & holidaysIX.dbg [Cobol Program] Name Value
¥ i Cobol Program ' "num-records” 030"
v i Region[0] % Add new expression
holidaysiX () line: 50
holidaysIX () line: 43
= holidayslX () line: 33
i /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobalit tmp.10.0.0.153/cobolit exec_script 4 bat (Dec 2
< >
& holidaysiX.cbl = fays f & Outline = L) o
47 WRITE holiday-record v O WORKING-STORAGE ~
35 PP * numeral-numeric
+ 5@ set-the-holiday-name. * numerak-alpha
51 ADD 1 TO numeral-numeric. * num-records
52 INITIALIZE holiday-record. = ws-quotient
53 * set holiday current-date : * ws-remainder
54 | MOVE FUNCTION current-date TO holiday-current-date. « holiday-record-id
55 * set holiday-name
56 STRING "TEST DATE ", DELIMITED BY SIZE, f"warduminy
57 numeral-alpha, DELIMITED BY SIZE, * holiday-status
58 INTO holiday-name. v @ PROCEDURE
£ = * load-indexed-file
N T Y — e
2 Console = [ ] B o EE e v~ =10
holidays|X.dbg [Cobol Program] /C/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit tmp. 10.0.0.153/cobolit.exec_script.d.bat (Dec 22, 2017, 12:32:08 PM)
C:\COBOL\COBOLIT\DevStudio2e@\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT ~

C:\COBOL\COBOLIT\DevStudio28@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
Setting Cobol-IT to C:\Cobol\CobolIT
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Breakpoints

Toggle Breakpoints from within the Editor Window

You can toggle a line breakpoint ( set or unset ) by double-clicking in the left-most column of
the Editor Window. This is the column to the left of the line-number columns, and is where the
small circle that represents a breakpoint can visually be seen in your source code.

Toggle Breakpoints from within the Breakpoints View Window

When you have created a breakpoint, you will see that it has been added to the Breakpoints View
window, and that the enabling checkbox is checked. To remove a breakpoint from the
Breakpoints View, select the breakpoint, open the right-click dropdown menu, and select the
Remove function.

Disable a breakpoint

You can Disable a breakpoint by right-clicking on the breakpoint in the COBOL-IT Program
View, and selecting the Disable function, or by right-clicking on the breakpoint declaration in the
Breakpoints View screen, and selecting the Disable function, or by de-selecting the breakpoint’s
enabling checkbox in the Breakpoints View screen. Note- Disabling a breakpoint is different
than removing a breakpoint in that it can subsequently be enabled. You can enable a disabled
breakpoint using the same right-click interfaces used to disable the breakpoint.

Skip all breakpoints

You can disable all breakpoints by clicking on the Skip All Breakpoints : = |pushbutton on the
Breakpoints View toolbar.

Run>Add COBOL Label Breakpoint...

Select the Run function on the main menubar, right-click, and select Add COBOL Label
Breakpoint... from the dropdown menu. Enter the label name of a paragraph or section and
click OK. With a COBOL Label Breakpoint, a breakpoint condition occurs every time that the
label is encountered.
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[@} workspace - Debug - project1/holidaysIX.cbl - COBOL-IT Developer Studio - a %
File Edit Source Navigate Search Project |Run Window Help

* Resume F8 | 3.8 R S Quick Access|!| = | IR
& Terminate Ctrl+F2 - i EEAN
Disconnect [ » holidaysIX.cbl [line: 36]
*. Step Into F5 [v]°¢ set-the-holiday-name
% Step Over F6
-2 Step Retum F7
Run to Line Ctrl+R ict1/.cobolit tmp.10.0.0.153/cobolit.exec_script 0. bat (Dec 2.
© Use Step Filters Shift+F5
@ Run Ctrl+F11 {® Add Cobol Label Breakpoint X
% Debug F11
Run History > | Please specify label:
Run As > | set-the-holiday-name| || ! 2 Outline ©
Run Configurations... ~ holiday-record-2 ~
S e A ¥ © WORKING-STORAGE
Do A 5 numem: nur'nelic
S numeral-alpha
Debug Configurations... Cancel o,
" Add Cobol Label Breakpoint... 20 col ws-quotient
“ Add Cobol Value Change Breakpoint. oL 18. wWesremalnder
® Toggle Breakpoint Ctrl+Shift+B  [3@-

holiday-record-id

Toggle Line Breakpoint

ws-dummy
Method Breakpoint

holiday-status
Ll s vl v © PROCEDURE
Skip All Breakpoints Cul+A+B |
% Remove All Breakpoints | -

s

ydio200/workspace/project1/.cobolittmp.10.0.0.153/cobolit.exec_script.0.bat (Dec 22, 2017, 1:05:00 PM)
|ect1>IF "C:\Cobol\CobolIT" == "™ SET COBOLITDIR=C:/Cobol/CobolIT A

Q" Edtarnal Tools , |ect1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
siskbidd

Writable Smart Insert e}

Run>Add COBOL Value Change Breakpoint

Select the Run function on the main menubar, right-click, and select Add COBOL Value Change
Breakpoint... from the dropdown menu. Enter the variable name, and click OK. With a
COBOL Value Change Breakpoint, a breakpoint condition occurs every time that the value of
this variable changes. The COBOL Value Change Breakpoint can be used with a variable being
watched in the Expressions View.
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[ workspace - Debug - project1/holidays|X.cbl - COBOL-IT Developer Studio

File Edit Source Navigate Search Project Run Window Help

® Resume

Suspend

Terminate

Disconnect

. Step Into

S Step Over

- Step Return
Run to Line

. Use Step Filters

Run

Debug

Run History

Run As

Run Configurations...
Debug History

Debug As

Debug Configurations...

Add Cobol Label Breakpoint...

i

Toggle Breakpoint
Toggle Line Breakpoint

Toggle Method Breakpoi
loggle Watchpo

Skip All Breakpoints
Remove All Breakpoints

s

% External Tools

% Add Cabol Value Change Breakpoint...

F8

Ctr+F2

Cul+R et/ cobolit tmp.10.0.0.153/cobolit exec_script.0.bat (Dec 2;

Shift+F5
Ctrl+F11
F11
> |
>
>
> |
|2e coL 1e.
oL 1e.

Curlsshift+B  |3€-

Ctrl+Alt+B

Quick Access| B2 | B[#

% Breakpoints REEE %"

[“] * holidaysiX.cbl [line: 36]
[w]®! set-the-holiday-name
[]% the-month

i

LI Hit count:
>

1 2 Qutline 2
X |holiday-record-2

(€3 Add Cobol Value Change Breakpoint

DRKING-STORAGE

Please specify variable name: numeral-numeric

[ the-montr| numeral-alpha

num-records
wis-quotient
ws-remainder
holiday-record-id
Cancel ws-dummy
holiday-status
T~ © PROCEDURE

idio200/workspace/project1/.cobolit tmp.10.0.0.153/cobolit.exec_script.0.bat (Dec 22, 2017, 1:05:00 PM)

|ect1>IF "C:\Cobol\CobolIT" == ""

SET COBOLITDIR=C:/Cobol/CobolIT

, lect1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat

Expressions

Writable Smart Insert Bl

Add a new expression

To add a new expression, you can click on the “Add new expression” button on the Expressions
toolbar, or you can click on the in-line “Add new expression” function. Clicking on the inline
“Add new expression” function allows the user to type the expression directly into the “Name”

column.

#-Variables °e Breakpoints “ Expressions % *lInteractive Console

Name

% "num-records”

= the—day|

LLUTO MALLT oD '
=R
Value
"365"

R — R

%vzﬁ
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Code Editor Functions

Show Line Numbers

You can Show or Hide Line Numbers by right-clicking in the left-most column of the Editor
Window, and checking or unchecking the Show Line Numbers function.

Transferring control to console on ACCEPT

The behavior of the COBOL-IT Debugger when positioned on an ACCEPT statement is worth
noting. When stepping through code, the current line is marked by an arrow in the left-most
column of the current line. The source code on the line is colorized (green) before the code is
executed.

€ holidaysIX.cbl & H holidays.fd

33 PERFORM load-indexed-file. A
34
35 CLOSE holidaysIX.
36 DISPLAY holiday-record line 2@ col 18.
37 DISPLAY "all done" line 21 col 1@.
s 38 | accept ws-dummy line 21 col 3@.
39 A EXIT PROGRAM.
40 STOP RUN.
41 :
42 load-indexed-file. v

Normally, the single-step process will move this arrow, and this colorized source line by line
through the code. However, in the case of the ACCEPT statement, the debugger must pause, and
wait for input from the console.

In the case above, press F5 to single-step. This executes the ACCEPT statement, but does not
move the line. The debugger signals the user that it is paused and waiting for input by changing
the colorization of the current line. See below:

& holidaysIX.col #  El holidays.fd s
33 PERFORM load-indexed-file. ~
34 A
35 CLOSE holidaysIX.

36 DISPLAY holiday-record line 2@ col 16.

37 DISPLAY "all done" line 21 col 18.

38 | accept ws-dummy line 21 col 3@.

39 A EXIT PROGRAM.

40 STOP RUN.

41

42 load-indexed-file. v

At this point, the user must raise the console, and perform the operation that terminates the
accept. In this case, hit the [Enter] key.
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COBOL-IT Debugger Reference
The Views in the COBOL-IT Debugger Perspective

The functionality of the COBOL-IT Debugger Perspective is presented through the View
interfaces. A quick overview of the main Views in the COBOL-IT Debugger Perspective is

instructive:

Debugger Perspective View

Functionality

The Debug View

A view of the stack executing in the Debugger

The COBOL-IT Program View

A COBOL-IT Code Editor which is animated
during debugging

The Variable View Working-Storage, Linkage Section, File
Section can be expanded to see values

The Breakpoints View Lists status of all breakpoints

The Expressions View Lists all Watches that have been set

The Outline View An Outline of the active source file

The Console View

Consoles include the COBOL-IT Compiler,
runtime, and debugger consoles.

The Tasks View

Provides an interface for tracking tasks

The Problems View

Provides a clickable interface for locating
compiler errors in source code.

The Debug View

The Debug View shows a stack view of the execution of your program. In the graphic below,
you can see the the program is currently executing at line 32 in the the program HOLIDAYSIX.

% Debug B
~ @ holidaysIX.dbg [Cobol Program]
v i Cobol Program
~ o Region[0]
= HOLIDAYSIX () line: 32

v = H

1 /C:/COBOL/COBOLIT/DevStudio/workspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.8.bat (Sep 29, 2(
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The Debug view toolbar

The functions that are presented on the Debug View toolbar help manage the visual display of
the call stack in the View, and the commands used to navigate inside a debugging session.

Remove all terminated launches Clears terminated launches from the Debug

View

Connect to a process

Initiates a Remote Debugging session.

O | Resume (F8) Resumes the execution of the program.

Suspend Suspends execution of the program, and re-enters
the debugger.

] Terminate (Ctrl+F2) Terminates the currently running process.

Disconnect Terminates a Remote Debugging session.

| Step Into (F5) The Step Into function single steps through lines
of code. The Step Into function enters
paragraphs/subprograms that are the targets of
PERFORM / CALL statements.

% | Step Over (F6) The Step Over Into function causes
paragraphs/subprograms that are the targets of
PERFORM / CALL statements to be executed,
and then Steps to the next line of code.

.= | Step Return (F7) The Step Return function causes code in a
paragraph/section/subprogram to be executed,
and then Steps to the next line of code after the
parent PERFORM/CALL statement.

Drop to Frame Not Supported in the COBOL-IT Debugger
Perspective

i== | Instruction Stepping Mode Not Supported in the COBOL-IT Debugger
Perspective

% | Use Step Filters Not Supported in the COBOL-IT Debugger
Perspective

2 View Menu Drops down a view of Menu options
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The COBOL-IT Program View is a COBOL Code Editor that is responsive to the commands
described in the Debug View. In the graphic below, note the arrow ¥ positioned on line 32.
This marks the line of code that the debugger will execute next. Note also the circle | ®
positioned on line 37. This marks a breakpoint, that is set within the source code.

€ holidaysIX.cbl = [ holidays.fd e
29 77 holiday-status pic xx. ~
30 A
31 procedure division.

» 32 | OPEN OUTPUT holidaysIX.

33 PERFORM load-indexed-file.
34 A
35 CLOSE holidaysIX.
36 DISPLAY holiday-record line 28 col 18.
e 37 DISPLAY "all done" line 21 col 1e.
38 accept ws-dummy line 21 col 3@.
39 b EXIT PROGRAM.
40 STOP RUN.
41 * v

The COBOL-IT Program View Toolbar

The functions that are presented on the COBOL-IT Program View toolbar allow the user to
either Minimize or Maximize the Code Editor Window.
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The Variable View

The Variable View provides a graphical user interface in which the variables/values of the File
Section, Working-Storage Section, and Linkage Section are displayed. The Right-Click drop-

down menu from a selected Variable in the Variable View provides:

Select All Ctrl+A  Select all variables and copy to clipboard

Copy Variables Select one or more variables and copy to clipboard
Find... Search for a variable name in the Variable View
Change Value... Modify the value (Ascii) of a variable

Edit hexadecimal value... Modify the value (Hexadecimal) of a variable
Watch Copy a variable into the Expressions View

[@} workspace - Debug - project1/holidaysiX.cbl - COBOL-T Developer Studic
File Edit Source Navigate Search Project Run Window Help

Ow W BvOvQr- v @iw|» - v vy -
4 Debug ! Variables i % Breakpoints % Expressions & Interactive Console
~ i holidaysIX.dbg [Cobol Program] Name Value
~ i Cobol Program o file_halidaysIX_record TEST DATE 001
~ & Region{0] ~ @ holiday-record
= HOLIDAYSIX () line: 61 # HOUDAY-NAME TEST DATE 001
= HOLIDAYSIX () line: 48 v @ HOLIDAY-DATE
= HOLIDAYSIX () line: 33 @ week-day Monday *
o /C/COBOL/COBOLIT/DevStudio/workspace/project1/.cobolit tmp.10.0.0.153/cobolit exec_script 8 bat (Sep 29, 2 + the-month “January *
o by e Select All
¥ thayear 2017 Copy Variables
Find...
s & Chi Vah
% Chan 5
< > "lanuary " EHE N
sIX.cbl & Outlin Watch
Liday current-dote ~ v © ENVIKUNMENT
MOVE FUNCTION current-date TO holiday-current-date. INPUT-OUTPUT
. 61 set-holiday-name. S e
* set holiday-name fle
STRING "TEST DATE ", DELIMITED BY size, working-storage

64 numeral-alpha, DELIMITED BY size,

« © procedure
INTO holiday-name.

load-indexed-file

set-week-day. M set-holiday-current-date

set-holiday-name

Oconsole =
holidaysI%.dbg (Cabol Program| /C/COBOL/COBOLIT/DevStudio/workspace/praject1/.cobolittmp.10.0.0.153/cobolit.exec_scriptB.bat (Sep 29, 2017, 3:07:42 PM)
€:\COBOL\COBOLIT\DevStudio\workspace\project1>IF "C:\Cobal\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT

The Variable View Toolbar

Edit hexadedimal value.

]

e

LK

Cl+A |
Ct+C

Ctrl+F
>

o

Monday January 012017

The functions that are presented on the Variable View toolbar allow the user to expand/collapse
groups of variables. Options exist for Auto-Refresh and Manual Refresh of variable values.

Show Type Names
Perspective

Not Supported in the COBOL-IT Debugger

<+t | Show Logical Structure

COBOL data items are all presented in their
logical structures, and can be expanded and

collapsed.
= | Collapse All (Ctrl+Shift+Numpad- Collapses all structures back to their parent
Divide) Sections ( Working-Storage, File, Linkage )
«# | Refresh Manual Refresh function. In programs with

large numbers of variables, avoids degradation
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of performance associated with Auto-Refresh.

(& | Auto Refresh Auto-Refresh function. Working Storage, File
Section, and Linkage Section are auto-refreshed
in real time, while debugging the program.

Add Global Variables Not Supported in the Debugger Perspective
Remove Selected Global Variables Not Supported in the Debugger Perspective
Remove All Global Variables Not Supported in the Debugger Perspective

View Menu

Drops down a view of Menu options
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The Breakpoints View

The Breakpoints View is a single interface for managing all of the breakpoints in all of the

programs that you have open in the Debugger Perspective. Breakpoints can be set at line
numbers, on labels, or on variable value change.

®=Variables % Breakpoints 2 % Expressions %l Interactive Console & xRN |mES T8
e holidaysIX.cbl [line: 37]
[«]®! set-holiday-name
“, the-month

Hit count:

Hit Count

When you create a breakpoint, you can assign a Hit Count for it. Hit Count is a number.

If you set the hit count for a breakpoint to 5, for example, then the breakpoint will occur after the
condition has been hit 5 times.

% Breakpoints & RXEPAW S| BES =08
°1 set-holiday-name
“% holiday-name

Hit count:

The Breakpoints View Toolbar

The functions that are presented on the Breakpoints View toolbar allow the user to manage
breakpoints. Selected breakpoints can be removed, all breakpoints can be removed, .
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Remove Selected Breakpoints Removes breakpoints that have been selected by
clicking in the checkbox in the left-most
column.

Remove All Breakpoints Removes all breakpoints.

Show Breakpoints Supported by Shows all breakpoints set in the COBOL

Selected Target programs.

== | Go To File for Breakpoints Transfer focus to file at Breakpoint

& | Skip All Breakpoints Disable ( but do not remove ) all breakpoints.

= Expand All Not Supported in the COBOL-IT Debugger
Perspective

= | Collapse All Not Supported in the COBOL-IT Debugger
Perspective

‘%, | Link With Debug View Not Supported in the COBOL-IT Debugger
Perspective

i View Menu Drops down a view of Menu options

The Expressions View

The Expressions View is an interface for managing a select number of variables. If you wish to
have an auto-update capability of just a small number of variables, and the performance penalty
of running the debugger with Auto-Refresh on for all variables is too high, you can use the
Expressions View to minimize the number of variables on Auto-Refresh.

#-Variables % Breakpoints % Expressions 2 %] |nteractive Console EE[¢ X% =0

Name Value
%Y "the-month" "January "
5 ""the-day"™" "06"
¥ "HOLIDAY-NAME" "TEST DATE 006

% Add new expression
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Qualified names in the Expression View

The debugger supports qualified names, such as data-element-1 in group-2 in the Expression
View. Navigate to a qualified description of othe data item in the source code, right-click and
select Watch from the dropdown menu.

[@d workspace - Debug - project/holidaysiX.cbl - COBOL-IT Developer Studio a ¥
File Edit Source Navigate Search Project Run Window Help

HrE@ B0 Uric S yiDinram B rveoyoy Yuick Access|:| & | B
% Debug & “f Expressions b Al gL A

i holidaysIX.dbg [Cobol Program]

2 | Undo Typing Chl+Z Value
B ol Program e Jonth <LOW-VALUE>
Regionl) = S <LOW-VALUE>
= HOLIDAYSIX { line: 37 - DAY-NAME" “<LOW-VALUE>*
4 /C/COBOL/COBOLIT/DevStudio/workspace/prajsctl/coboli  QPen Declaration 3w expression
Open Type Hierarchy
Quick Outline a0
Quick Type Wierarchy csT |
Open With >
Show In AltsShifts W >
& Cut culex |
& “holidaysi.chl = | 2 holidays.fd Copy aulec ‘ “ 5 5 Outine
e precasire Sivixien. paste sV ~ ¢ ws-remainder ~
37 OPEN OUTPUT holidaysIX.
38 PERFORM load-indexed-file. Quick Fix Crl+1 » holiday-record-id
39 _ Refactor Alt+Shift+T > ws-dunsimy
18 CLOSE holidaysIX. + holiday-status
4 DISPLAY holiday-record line 20 co  Source i v = group-1
a2 DISPLAY "all done” line 21 col 1€ gy 5 G RO
a3 (e @data-clement-1 OF group- | i i
44 accept ws-dummy line 21 col 30. Add Label Breakpoint v = group-2
" ' GRAM. “. Add Value Change Breakpoint . data-lement-1
. T ‘ © procedure v
D Console A i N A EEEE rB o
holidaysIX dbg [Cobol Program] /C/COBOL/COROLIT/Devtudiojw _ 22DUg As > | (Sep 29, 2017, 3:54:01 PM)
C:\COBOL\COBOLIT\DevStudic\workspace\project1>IF ® GitHub ? 31/CobolIT %
Team >
€:\COBOL\COBOLIT\DevStudio\werkspace\project1>CAL  Comnsre With s
Setting Cobol-IT to C:\Cobol\CobolIT
Replace With >
v
Preferences. |
Ctrl+Alt+Shift+Down  fable Smartinsert | 43:45
. 87 | 1ot ot B | g w =
Variables ®e Breakpoints & Expressions # %l Interactive Console Bl & % %
Name Value
Xty m n n n
% "the-month <LOW-VALUE>
Y b day™ " "
%' ""the-day <LOW-VALUE>
K LAY AV N AN AT b CUALNVA L LJE ="

| %’ "data-element-1 OF group-2" "Henry"
o eEXpPresston
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The Expressions View Toolbar

The functions that are presented on the Expressions View toolbar allow the user to manage
Expressions. Expressions can be created, collapsed, expanded, and removed.

Show Type Names

Not Supported in the COBOL-IT Debugger
Perspective

<t | Show Logical Structure

COBOL data items are all presented in their
logical structures, and can be expanded and
collapsed.

= | Collapse All (Ctrl+Shift+Numpad-
Divide)

Collapses all structures .

57 Create a new Watch Expression

Opens dialog window in which a new Watch
Expression can be described. Note that Watch
Expressions can also be added from within the
Variable View, by right-clicking on a variable,
and selecting “Watch” from the dropdown menu.

Remove Selected Expressions

Removes expressions that have been selected by
clicking on them.

Remove All Expressions

Removes all expressions listed in the
Expressions View.

View Menu

Drops down a view of Menu options
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The Outline View

The Outline View is an interface for viewing the source file in Outline form. The Outline View
is linked to the COBOL-IT Program View, as clicking on any of the entries in the Outline View
highlights the corresponding line of code in the COBOL source file.
&= Outline B 7=
v O |DENTIFICATION

* HOLIDAYSIX
v @ ENVIRONMENT

© INPUT-OUTPUT
v D data

O file

© working-storage
v © procedure

° |load-indexed-file

= set-holiday-current-date

= set-holiday-name

= set-week-day

e set-the-month-and-the-day

= set-the-year

The Outline View Toolbar

The Outline View Toolbar contains an Alphabetic Sort function.

Focus on Active Task Not Supported in the COBOL-IT Debugger
Perspective
1%, | Sort Sorts the Outline view alphabetically
e View Menu Drops down a view of Menu options

The Console View

The COBOL-IT Compiler Console View allows you to view the output of the compiler
command that has been executed.
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B Console 33 | ] Tasks

COBOL-IT Compiler
COBOL-IT Build complete.

The Console View Toolbar

2iE | ME-B-= 8

The Console View Toolbar allows you to manage the selection of open consoles, and provides

the ability to clear the console.

u | Clear Console

Clears all text from the open console window.

&ah Scroll Lock

Not Supported in the COBOL-IT Debugger
Perspective

) Pin Console

Not Supported in the COBOL-IT Debugger
Perspective

El ~ | Display Selected Console

Allows selection of a console from a dropdown
list to be the active console in the output
window. For example, select the COBOL-IT
Compiler console to see output from the
Compiler on Build operations.

4 = | Open Console

Adds a new console to the Display Selected
Console dropdown list of available consoles.

The Tasks View

The Tasks View toolbar provides access to the Mylyn Task Manager. For details on how to use
the Task Manager, see Getting Started with the Developer Studio- The Utilities.

B Console | ) Tasks 52 e =
0 items
" 't Descrition Resource Path Location Typ
The Tasks View Toolbar
Focus on Active Task Places focus in active source file.
= View Menu Drops down a view of Menu options
Page 35
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The Problems View

The Problems View provides a clickable interface for returning from reported compiler errors to
their location in the source file.

[8} Problems &% | B Console & Progress
0 itermns

Description Resource Path Location Type

The Problems View Toolbar

Focus on Active Task Places focus in active source file.

View Menu Drops down a view of Menu options

Attaching the Debuqgger to a Running Process

Is it possible to attach the COBOL-IT Debugger to a program, or subprogram that is running, at a
selected place in the program or subprogram ?

CSDEBUG is a library routine which can be called using either the PID of the runtime session,
or the value of the environment variable COB_ DEBUG _ID. Prior to calling CSDEBUG, the
program should acquire the value of the PID / COB_ DEBUG ID.

You may acquire the value of the PID of the runtime session by calling the C$PID library
routine, using a PIC 9(n) parameter. The parameter must be numeric, and large enough to hold
the value of the Process ID.

For example :
77 ws-pid  PIC 9(5).

CALL « C$PID » USING ws-pid.
CALL « C$DEBUG » USING ws-pid.
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You may also call CSDEBUG USING the value of the runtime environment variable
COB_DEBUG ID. Using the runtime environment variable COB_ DEBUG ID to hold the
value of this parameter has an advantage if you prefer to set the value of the parameter yourself.
Acquire the value of COB_DEBUG ID programmatically before calling the CSDEBUG library
routine. The parameter must be numeric, and large enough to hold the value of the value of the
runtime environment variable COB_ DEBUG _ID.

For example :
77 ws-did  PIC 9(5).

ACCEPT ws-did FROM ENVIRONMENT « COB_ DEBUG ID ».
CALL «C$DEBUG » USING ws-did.

After a call to CSDEBUG is made, the executing program, or subprogram is paused. In this
state, the COBOL-IT Debugger may be attached to this runtime process from the COBOL-IT

Developer Studio.

Key concepts

In order to attach to the COBOL-IT Debugger, the program containing the call to CSDEBUG
library routine must be compiled with —g.

The COBOL-IT Developer Studio will request the location of the source file associated with the
program/subprogram that has been paused by the CSDEBUG command, for purposes of
debugging.

The COBOL-IT Developer Studio attaching to the paused runtime session requires a COBOL
Project, and requires that some configuration. Recommended settings are :
Window>Preferences>Run/Debug>Perspectives>Open the associated perspective when lauching
(Always )

In our example, we have a program, debugid.cbl, which calls a subprogram, subpgm.cbl, which

retrieves the PID of the runtime session, and then calls CSDEBUG to pause the runtime session.
We will run these programs from a batch file, as follows :

Launch, and Pause the Runtime using CALL « C$DEBUG »

runit.bat
SET COB_LIBRARY PATH=.\object
cobcrun debugid

This will return the screen below. Note that in your case, the Process ID will likely be different.
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E® COBOL-IT COBOL Compiler Suite Enterprise build for Microsoft Visual C (tm) - runit — O X

In debugid
Pausing in attachit
DEBUG ID IS 12345

Attach the Debugger from the Developer Studio

The Developer Studio must be configured to enter the Debugger Perspective when launching the
debugger. In Window>Preferences>Run/Debug>Perspectives, set “Open the associated
perspective when launching” to “Always”.

(&} Preferences O *
type 2 Perspectives R
General

These settings control perspectives for running and debugging. A perspective

COBO can autormatically open when launching or when an application suspends.

Dynamic Languag : - :
Open the associated perspective when launching

Help E E i
Install/Update ®) Always () Never () Prompt
Mylyn Open the associated perspective when an application suspends
Remote Systems _J Always ) Never (®) Prompt
* Run/Debug
Concole These settings assign perspectives to each application type or launcher and

launch mode set. Select "Mone” to indicate that a perspective should not be

External Tools
opened.

1 aiinehinm
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Create a New COBOL Project
[©} workspace1 - COBOLAIT Developer Studic - COBOL-IT Developer Studio - g >
File Edit Navigate Search Project Run Window Help
New Alt+Shift+N > ~! Project.. (Quick Acces:
Open File.. P
pen File & COBOL Program % Outline
+ Open Projects from File System... Folder
An outline is not available
= File
Untitled Text File
Ti Other... Ctri+N
[ New Project O X
Select a wizard —
Creates a new COBOL project
Convert Line Delimiters To > Wizards:
t ype filter text © i} *®
Switch Workspace > General T —
, reate a rojec
- COBOL Pproj
\npiort el COBOL Project Create a COBOL project in the workspace or in an external location
5 Export.
Properties Alt+Enter Project name: | project!
Bt Contents
(®) Create new project in workspace
¢ 2 Next > () Create project at existing location (from existing source)
2 Problems Localhost
0items
Description Resource
Working sets
[] Add project to working sets New...

Select Debug Attach Function

In the Navigator Window, right-click on the Project, and select COBOL>Debug Attach from the
dropdown list. In the Debug Configuration for Reverse Attach Window, select the entry with the
PID that matches the PID of the paused runtime session. Click “Debug”.
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[®} workspacet - COBOL-IT Developer Studie - COBOL-IT Developer Studio a8 X
File Edit Mavigate Search Project Run Window Help

0o IBRries~iBifivilveardy Quick Access| || & |I &
Navigator = ) = 2 BEQutline ¥ e
& project! An outline is not available

New Z [ configuration for Debug Attach - ] X
Go Into
Open in New Window Set 1D by selecting process on larget enviranment
Localhost did: 12345 pid: 1 [v] Localhost
Copy
Paste
% Delete
Move... < >
Rename. Updlate IDs List
< Import...
I
s Euoit- Or set 1D manually
Localhost v 12345
Build Project
Refresh Main  Environment

Close Project

Close Unrelated Projects

Debug command
[cobedb -p 12345

Show in Remate Systems view
[ Use Project Settings

Run As >
Debug As >
Restore from Local Histony. T
6COBOLITDIR%\setenv_cobolit.ba
Cobol > Build
Source Control > Cean i e
Team > Rebuild !
MEvSY oA

Compare With > Debug Attach
Configure > Show Build Comn{ [ o, |

= Log] ~
Properties
Remove from Context Ctrl+Alt+Shift: Down v
kit S .

project1

Edit Source Lookup Path

The Developer Studio opens in the Debugger Perspective. Note that there is a message, in red,
that Source Not Found. To associate the the source code of subpgm.cbl with the project, click on
the Edit Source Lookup Path... button.

[@d workspace1 - Debug - Source not found. - COBOL-IT Developer Studio a %

Eile Edit Mavigate Search Project Run Window Help

=R GEvOvArE Sy Binmam E TR S .o Quick Access|:| 1 | B8

% Debug = i Variables

~ @ .debug_attach [Cobol Program] Name Value
4 /C/COBOL/COBOLIT/DevStudio/workspace1/project1/.cobolit tmp.10.0.0.153/cobolitexec_script.1.bat (Sep 29, & > & WORKING-STORAGE

~ 8 debug _attach [Cobol Program] + LINKAGE

~ i Cobol Program

~ & Region{0]

= attachit ( fine: 14
= debugid () line: 9
i /C/COBOL/COBOLIT/DevStudio/workspace1/project1/.cobalit tmp.10.0.0.153/cobolitexec_script.1.bat (Sep 29, ;
< >

= attachit ) line: 14 E Qutline &

Source not found. An outline is not available.

Edit Source Lookup Path...

=5 Progress ®

No operations to display at this time. A

On the Edit the Source Lookup Path Screen, the Default setting is your current Project Path. If
the source files are not in your Project Path ( they probably are not ), click the Add button.
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[®} workspace1 - Debug - Source not found. - COBOL-IT Developer Studio
File Edit Mavigate Search Project Run Window Help
= |Bite vy O~ Q~ip s

iBiw|rumss e e SR YL

4 Debug e

= Variables ¢

~ @ debug_attach [Cobol Program]
 /C;/COBOL/COBOLIT/DevStudio/workspace1 fproject 1/.cobol
~ @ debug_attach [Cobol Program]
“ i Cobol Program
~ o Region[0]
= attachit () line: 14
= debugid [ line: 9
# /C;/COBOL/COBOLIT/DevStudio/workspace1 fproject 1/.cobol

(@) Edit Source Lookup Path

Edit the source lookup path

Add, edit or remove source containers

Source Lookup Path:

= Default
<

= attachit () line: 14 =

Source not found.

Edit Source Lookup Path...

[ search for duplicate source files on the path

% | Velue

5 Outline

An outline is not available,

Cangel

B Console & Tasks % Progress

No operations te display at this time.

After clicking the Add button, select File System Directory, Click Ok.

[} workspace1 - Debug - Source not found. - COBOLIT Developer Studio
file Edit Mavigate Search Project Run Window Help

BiEvO~Qric S vBin|buBNRB.R = -

% Debug

“rVariables

~ (@ .debug _attach [Cobol Program]
i /C:/COBOL/COBOLIT/DevStudio/workspace1/project1/.coboll
« @ debug_attach [Cobol Program]
~ i Cobol Program
~ & Region[0]
= attachit () line: 14
= debugid [ line: 9 Archive
£l C:/COBOL/COBOLIT/DevStudiofworkspace1/project1/.coboli ~ External Archive

& Add Source

Add a container to the source lookup path

A directory in the local file systemn

. &
= & Project
= attachit () line: 14 & Working set
Source not found. “Workspace
Edit Source Lookup Path.. S opon Ry
@
@

S Console & Tasks = Progress ™

No operations ta display at this time.

pe Value

T

T % Outline =

An outline is not available.

Cance

Cancel

Use the Browse button to locate the Source Location
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[@} workspace1 - Debug - Source not found. - COBOL-IT Developer Studio - o >
Fle Edit Navigate Search Project Bun Window Help
= | >0~Qvig s~ Binboeysy s
{© Add File System Directory b4
% Debug X
~ B .debug_attach [Cobol Program) File system folder Ty Value
4 /C;/COBOL/COBOLIT/DevStudio/workspace1/project1/coboll - gpacify folder and whether subfolders should be searched
~ 8 debug _attach [Cobol Program)
~  Cobol Program
~ & Region[0] Directory:
= attachit () fine: 14 \COBOL\COBOLIM\Samples Browse...
= debugid [ line: 9 —
4 /C//COBOL/COBOLIT/DevStudio/workspacel/project1/.cobel] [ Search subfolders
< |
= attachit () line: 14 & = E Outline LIa ]
P Y An outline is not available.
Edit Source Lookup Path . @ Cancel
o

B Console #Tasks % Progress

No operations to display at this time.

Your selection will appear in the Edit Source Lookup Path window . Click OK.

i) Applications Places system @ _|wedmar 15, 23114 (1
- [Eiworkspace - Debug - Source not found. - COBOL-IT Developer Studic [ - O X
File Edit Mavigate Search Project Run Window Help [

- Biw o TRk =R O rRrin Frl L i v e .o Quick Access |i| 1 | @ [F]
45 Debug 2 w = =n

o= Variables &2 | ®s Breakpoints &7 Expressions
~ [ .debug_attach [cobol Program]

B S@ - = o
Name
~ i Cobol Program

value
~ uf* Region[0]
Edit the source lookup path
= debugid () Add, edit or remove source containers
+ sh (Mar 15,2017, 11:10:52 PM)
Source Lookup Path:
& data - /root | Add... | ‘I
» = Default |
| e | |l
= subpgm () line: 13 52 | ‘ R | 5= outline 2 - =0
Sadirce netfound. ‘ o5 | An outline is not available.
Edit Source Lookup Path... | ‘ Don |
| Restore Default |
| search For duplicate source files on the path
@ cancel || oK
& Console 52 & Tasks m X %% | = ki MBEB -9 = O
[Debug Console] .debug_attach [Cobol Program] sh (Mar 15, 2017, 11:10:52 PM)
COBOL-IT Environement set to /opt/cobol-it-64

start debugging Poccess ID 5895

| B4 cosea

[} workspace-Debug-s... root@0c189dcOc344;
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Debug in the Developer Studio

You are now ready to debug in the Developer Studio :

[} workspace1 - Debug - C/COBOL/COBOLIT/Samples/attachit.cbl - COBOL-IT Developer Studio

Eile Edit Source Navigate Search Project Bun Window Help

- it

# Debug ©
~ @ debug_attach

1 /C:/COBOL/COBOLIT/DevStudio/workspace 1/project 1/.cobolittmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, ;

~ i debug_attach

~0-%rip A iBinman »ipw

[Cobol Program]

[Cobol Program]

~ i Cobol Program

+ # Region{0]

= attachit ( fine: 14
= debugid () line: 9
o JC/COBOL/COBOL IUUP\Ji?ud\n,‘wnrksparP1[prnJ?d\ / cobolit, tmp.1 0.0.0.153/cobolit. exec_script.1 bat [gpp 29,;

& attachit.cbl ©

77

ws-pid pic 9(5).

5 working-storage section.

procedure division.

18
11
12
13
+14
15

8 main.

display "Pausing in attachit” line 5 col 1e.
ACCEPT ws-pid from environment "COB_DEBUG_ID".
CALL "C3PID" using ws-pid

DISPLAY "DEBUG ID IS " ws-pid line 1€ col 16.
CALL "C$DEBUG" using ws-pid.

DISPLAY "Carry on in the debugger” line 11 col 18.

EXIT PROGRAM.

D Console < Tasks = Progress

No operations to display at this time.

"~ Variables
Name Value
# WORKING-STORAGE

@ LINKAGE

>
& Outline *
A~ @ identification
« attachit
© environment
v © data
9 working-storage
* ® procedure

© main

Use the Debugger toolbar buttons to debug your program.

[ workspace1 - Debug - C:/COBOL/COBOLIT/Samples/debugid.cbl - COBOL-IT Developer Studio

File Edit Sour

# Debug

ce Navigate Search Project Run Window Help
TR R A T - TR [ )

~ @ debug_attach [Cobol Program]

o /C:/COBOL/COBOLIT/DevStudio/workspace1/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, ©

~ & .debug_attach [Cobol Program]
~ @ Cobol Program
v 8 Region(0]
= debugid () line: 10
i /C:/COBOL/COBOLIT/DevStudio/workspace/project1/.cobolit tmp.10.0.0.153/cobolit exec_script 1 bat (Sep 29,

<

& debugid.cbl
1

awn s

-
®wo

No operatiol

identification division.

program-id. debugid.

environment division.

data division.

working-storage section.

procedure division.

main. |
display "In debugid" line 8 col 18.
call "attachit".
display "Back in debugid" line 12 col 1@.
stop run.

% Progress !

ns to display at this time.

O e variables
Name Value
& WORKING-STORAGE

# LINKAGE

& Outling

v © identification
+ debugid
© environment

v @ data

© working-storage
~ @ procedure

* main

Read-Only Smart Insert 7:14
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Disconnecting the Debugger

You may wish to disconnect the debugger and continue running your program.

To disconnect the debugger, select the highest level of your session in the debugging view, titled
.debug-attach. This will enable the “Disconnect” toolbar button to the right of the Terminate
button. Click on the Disconnect button to disconnect the COBOL debugger without terminating
the runtime session.

[@ workspace1 - Debug - C:/COBOL/COBOLIT/Samples/debugid.cbl - COBOL-IT Developer Studio a X
Fle Edit Source Navigate Search Project Bun Window Help

=g BHEvOTATE Y BN - 20~ 5l - o Quick Access|:| & | B
# Debug isconnect ? -Variables

~ B .debug _attach [Cobol Program]
1 /C/COBOL/COBOLIT/DevStudio/workspace1/project 1/.cobolit tmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, ;
~ i .debug_attach [Cobol Program)]
~ i Cobol Program
~ # Region{0)
= debugid  line: 10
i /C/COBOL/COBOLIT/DevStudio/workspace/project1/.cobolit tmp.10,0.0.153/cobolit.exec_script.1bat (Sep 29, :

< >
& debugid.chl & Outline
1 identification division. ~ ® identification
program-id. debugid. debugid

environment division. & crtironisant
data division. environmer

working-storage section. ~ @ data
procedure division. working-storage
main. ~ @ procedure

display "In debugid” line 8 col 18.

call "attachit”. * main

+10 display "Back in debugid” line 12 col 18.
11 stop run.
% Progress x

No operations to display at this time.

Programs used in this sample
debugid.cbl

identification division.

program-id. debugid.

environment division.

data division.

working-storage section.

procedure division.

main.
display "In debugid" line 8 col 10.
call "attachit".
display "Back in debugid" line 12 col 10.
stop run.

attachit.cbl

identification division.
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program-id. attachit.

environment division.

data division.

working-storage section.

77 ws-pid pic 9(5).

procedure division.

main.
display "Pausing in attachit" line 9 col 10.
ACCEPT ws-pid from environment "COB DEBUG ID".

* CALL "CS$PID" using ws-pid.
DISPLAY "DEBUG ID IS " ws-pid line 10 col 10.
CALL "CS$DERUG" using ws-pid.
DISPLAY "Carry on in the debugger" line 11 col 10.
EXIT PROGRAM.

runit.bat

SET COB_DEBUG ID=12345

SET COB LIBRARY PATH=C:\COBOL\COBOLIT\Samples
cobc -g debugid.cbl

cobc -g attachit.cbl

cobcrun debugid

Attaching a “C” debugger to a running process
-G

Produces debugging information in the output, allowing “C”-level debugging.

To perform “C” level debugging, use the COBOL-IT Developer Studio.

COBOL-IT translates COBOL to “C” and uses the host “C” compiler to compile the translated
source. As preparation, compile your COBOL programs with the -G compiler flag. “C”
modules should be compiled for debugging as well.

The -G COBOL compiler flag allows the COBOL program to be include information for the “C”
debugger. This corresponds to the gcc —g compiler flag.

Using the Debug Attach functionality of the Developer Studio to Attach the COBOL Debugger
to an Application, you can enter the COBOL Debugger, then start the “C” debugger, and
proceed your debuggeing with both the “C” and COBOL debuggers running.

The Eclipse IDE for C/C++ Developers, and “C” compiler are required for this exercise.
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-fnostrip

Causes objects and object and executable files to NOT be stripped.
Stripping an object or an executable is the action of removing system level debugging
information. The —fno-strip compiler flag is enabled by the —G compiler flag.

Overview

Attaching a “C” Debugger to an Application is a functionality provided by Eclipse, when the
Eclipse IDE for C/C++ Developers plug-in is installed, and the gdb debugger is installed on your
system.

As preparation, compile your COBOL programs with the -G compiler flag. The -G COBOL
compiler flag allows the COBOL program to be include information for the “C” debugger.

This corresponds to the gcc —g compiler flag. “C” modules should be compiled for debugging as
well.

We will create an executable called “newcall”, linking a “C” library compiled for debugging
with a COBOL program compiled to allow for “C” debugging.

We will start our executable from the command-line, use the Debug Attach functionality of the
Developer Studio to Attach the COBOL Debugger to the Application.

At that point, we will start the “C” debugger, and continue with both the COBOL and “C”
debuggers running. We will enter a CALL’ed “C” function, and use the “C” debugger. When
finished debugging, we can return to the COBOL program, and resume using the COBOL
debugger.

Pre-requisites

The following must be installed on your Linux machine:

COBOL-IT Compiler Suite Enterprise Edition
COBOL-IT Developer Studio

C/C++ Development Tooling

The gdb source level debugger

Sample Programs

c_printf.c
c_printf is called from our main COBOL program.
We will switch to the “C” debugger before executing the CALL of this function.
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int ¢ printf (char * format , char * var)
{

printf (format, wvar);

return O;

}

newcall.cbl

The CALL “CSDEBUG” statement allows us to attach the COBOL
debugger to a process. After attaching the COBOL debugger to
the process, we will then switch to the “C” debugger for the
CALL to c _printf.

IDENTIFICATION DIVISION.

PROGRAM-ID. NEWCALL.

ENVIRONMENT DIVISION.

DATA DIVISION.

WORKING-STORAGE SECTION.

01 ws-dummy PIC x.

PROCEDURE DIVISION

MAIN.
DISPLAY "NEWCALL Started"
CALL "CS$SDEBUG" USING 12345
DISPLAY "The PROGRAM will pause here" line 10 col 10.
CALL "c printf" USING "%s" "Hello"
DISPLAY "Set another breakpoint here" line 12 col 10.
EXIT PROGRAM.

Compile and link the sample programs

Compile c_printf.c with debugging information, and create a shared library called “clibs.so”.
As a shortcut, you can use cobc to compile the “C” program. In this case, use the -G compiler
flag.

>cobc -G ¢ _printf.c
c_printf.so is compiled with debugging information.
Compile newcall.cbl with COBOL debugging information (-g) and C debugging information (-

G). Link c_printf.so and create an executable (-x) called newcall.
> cobc newcall.cbl -g -x ¢ _printf.so -G
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e W

exyte@exyte-VirtualBox: ~/DocumentsfexampleProject

exyte@exyte-VirtualBox t$ . fopt/cobol-it-64/bin/cobol-it-setup.sh
COBOL-IT Environement set to /opt/cobol it-64

exyte@exyte-VirtualBox ject$ cobc -G c_printf.c
exyte@exyte-VirtualBox nt . t$ cobc newcall.cbl -g -x c_printf.so -G
exyte@exyte-VirtualBox: t

This creates an executable module called newcall, in which c¢_printf.so is linked to the main
module.

Create a New COBOL project

Drag and drop into the project folder: ¢_printf.c, ¢ printf.so, newcall.cbl and the executable
newecall.

Open newcall.cbl in the code editor and set a breakpoint:

[~ Bik~0~Qrids #~iBifivflvoara~ Quick % @
. Navigator 2 = B |[dcprintfc |g newcall.cbl % = B | g Outline X =
e = e identification division. ' B =
= % program-id. newcall. L
vl attachTest environment division. ~@® identification
[¢ c_printf.c data division. " s newcall
: . working-storage section. )
¢ c_printf.so 81 ws-pid pic 9(5). © environment
= newcall procedure division. ~® data
2 main. ) ki
display "newcall started” line 18 col 18. © working-storage
accept ws-pid from environment "COB DEBUG ID" ~@® procedure
CALL "C$PID" USING ws-pid. % main
display "DEBUG ID IS " ws-pid line 11 col 18.
call "C$DEBUG" using ws-pid.
display "the program will pause here" line 11 col 10.
call "c_printf" using "%s" "Hello\n".
@ display "Set another breakpoint here” line 12 col 10.
exit program.
[2] problems 33 | B console 5 Progress wt = fm
0items
Description Resource Path Location Type

Writable Smartlnsert  1:1

Image 1- The COBOL Project, with files and breakpoint
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Add C/C++ nature to the project

Add C/C++ nature to the project. The project needs to be both a COBOL Cobol and C/C++
project at the same time.

In the C/C++ Perspective , select File>New>Convert to a C/C++ Project.

File Edit factor Source Navigate Search j Run Window Help
Project... g ¥ o v =
Go Into . ———————— -
File Quick Access | i| B8 @@
Show in Local Terminal Folder i
; = 8 ||%o © @B E = =
B copy CProject =i 'B BT
3 C++ Project B~
* Delete 3 § ~©® identification
» newcall
P ) - ® environment
bcedure division. -
Rename... n. 0 data .
display "newcall started” line 10 col 10. @ working-storage
©3 Import... accept ws-pid from envirenment "COB_DEBUG ID”. ~® procedure
CALL "C$PID" USING ws-pid. a f
S Erpai display "DEBUG ID IS " ws-pid linme 11 col 10. mal
0 call "C4DEBUG" using ws-pid.
Bulld Project display "the program will pause here" line 11 col 10.
Refresh call "c_printf" using "%s" "Hello\n".
- display “Set another breakpoint here" line 12 col 16.
Close Project Rxit brogras:
Close Unrelated Projects
Show in Remote Systems view
Run As
Debug As
Profile As
Fesiore anikocal b islons &l Tasks B console [ Properties = = jm
Cobol 1
Source Control :
Resource Path Location Type
Team
Compare With
Configure
Properties

This will open the Convert to C/C++ Project Wizard:
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Convert to a C/C++ project )
The wizard adds C/C++ Nature to the selected projects to enable C/C++ Tools Support for them. @

Candidates for conversion:

v %= attachTest ‘  selectall |

(0 RemoteSystemsTempFiles i
. Deselect All |

Convert ko Cor C++
© cProject () C++ Project
Project options

Specify project type
Project bype: Toolchains:

& Executable | Linux Gec '

&=Shared Library
= Static Library
&= Makefile project

show project types and toolchains only if they are supported on the platform

@ _ Cancel .J |. Finish 'I

In the C/C++ Perspective, open the C file and set a breakpoint:

Version 2.1
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A B B~R - B

L2 Project Explorer %

BrvE-vEv@-rit~vO~-Qvi®osviBix BRE NN ~H~©- e

= B | [@ c_printf.c %% |g newcall.cbl = inl

- int c_printf (char * format , char * var)
printf(format, "c_printf reached\n");

® printf (format, wvar);
return 0;

[2] Problems 23 | Tasks B Console [Tl Properties
Oitems
Description Resource Path Location

writable Smart Insert 11

‘QUM(A(U}{-‘:‘ s '{!‘Z E
o % @B ET = O
BB R o ¥

-

e c_printf(char*, char*):int

Type

In the COBOL Perspective, in the navigator window, configure the visibility of the “c”

folder by de-selecting it:
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(84 i v @G ¢ B - AR -
. Navigator £ | = B8_||ld c_printf.c & & newcall.cbl
B ¢ ~int c_printf (char * format , char * var)
- & 3ttachTest s "c_printf reached\n");
[ .cproject var);
[g ¢_printf.c
ﬁnc_printﬁso
2 newcall
& newcall.cbl
Mavigator Filters
Select the filters to apply (matching files will be hidden):
i .project
1 .buildpath
Jaunch
.hello
.debug_attach
.settings
.com.cobolit.eclipse.tmp
.cobolit.tmp.*
RemoteSystemsConnections
RemoteSystemsTempFiles
) *
SelectAll | | DeselectAll |
@ . Cancel | [ oK
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Launch the newcall executable

Run newcall from the command-line

> /newcall

newcall pauses after the CALL CSDEBUG command.

X root@a7defelbeaf2: ~/data/devstudio/CD52.0/worl

(=)= (=

newcal 1l startec
DEBUG ID IS

Image 2- Newcall is paused

At this point, re-enter the Developer Studio.
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The Debug Attach function
Right-click on the Project name, and select Cobol from the menu.
Then Select Debug Attach.
B8 a7defeibeaf2:20 - =] *

s EBgcELO00F

@Appllutluns Places System .,

[130.60.41.131:59] NN
_|Tuemar 20, 23:14

- 5 g-storage section.
& c_printf.so Go Into pid pic 9(5).

2 newcall Open in New Window ure division.
& newcall.cbl B copy splay "newcall started” line 10 col 10.

s cept ws-pid from environment “COB DEBUG ID".
splay "DEBUG ID IS " ws-pid line 11 col 10.

Paste

% Delet 11 "C$DEBUG" using ws-pid.
i splay “the program will pause here® line 11 col 18.
Move... 1l "c printf" using "%s" "Hello".
splay "Set another breakpoint here" line 12 col 16.
Reqeme it program.
i Import...
i Export...

Build Project
i) Refresh

Close Project

Close Unrelated Projects

Show in Remote Systems view

Run As d
Debug As 3
Profile As .

Restore from Local History...

=l

€] workspace - COBOL-IT Developer Studio - project1/newcall.cbl - COBOL-IT Developer Studio [l

File Edit Source Navigate Search Project Run Window Help

- @ v O~ P { ~ - %o o - ~ | Quick Access |i| = | [
% Navigator & | = B | [gcprintic & newcall.cbl & 95 Outline 5= =

- - 1 identification division. & -

| = == 2 program-id. newcall. - E

~ # project1 - anwironment division.

[€ c_printf.c New * dvision. @® environment

» ® data
- © procedure
= main

Cobol B suid
Source Control » Clean
Team » Rebuild
Compare With B Debug Attach
Configure » onsole =g Progress e
Froperties Resource Path Location Type
Remove from Context
project1
&3] | Ea cps2.0 [&f workspace-cOBOLIT... X roct@a7defeibeafz: ~... N &

Image 3
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The Reverse Attach Window
From the Reverse Attach Window, select Newcall.
Click on the Debug button.
B8 a7defeibeaf2:20 - OJ X

sEgcRLOe0O

@Appllcatlons Places System .,

138.68.4].]3]:59| 0

J Tue Mar 20, 23:15

(©] Configuration For Debug Attach

@ <} E]e:tﬂnewcal.l..cbl. - COBOL-IT Developer Studio

=) =) [

Set ID by selecting process on target environment 1
Localhostdid: 12345 pid: 3575 moJIEiRI 111 - \c;n.u_kf\u_%:_. I = (@)
l: = | 8= Outline &2 =
JER—
[ 11 1] » o identification
| Update IDs List ‘ © environment
> @ data
Or set ID manually ~ @ procedure
| Localhost > || 12345 |‘ Bine 10 col 1e. = main
ment “COB DEBUG ID".
| Main Environment ‘ gld line 11 col 10.
Debug command . [pause here* line 11 col 16.
Hi
| cobedb -p 12345 || point here* line 12 col 16.
I~ Use Project Settings
Pre debug script
I S{COBOLITDIR:-/opt/cobol-it-64}/bin/cobol-it-setup.sh |
Post debug script
working directory (default: e tory
| ssh tu te no | Ranae [ s0 i
i cancel i
[2! Problems 2 [ console =y Progress == =
oitems
Description Resource Path Location Type
project1
| | 1 cps2.0 | (&] workspace—coBoL—lT...l X root@a7defeibeaf2: ~... [(&] Configuration for Deb... m

Image 4- The Reverse Attach Windows
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The COBOL-IT Debugger Attach

Since the source file is in the project, newcall is opened directly into the COBOL-IT Debugger
Perspective.

File Edit Source Navigate Search Project Run Window Help

0O~ = @itt~O0O~Q~- oI/~ Bin » HIBR BRI ~F o ord [Quickaccess |i| B @ BED
15 Debug % M i» ¥ = O | ®-variables 53 % Breakpoints ¢ Expressions %] Interactive Console = O
~[@.debug_attach [Cobol Program] Voo B of 4 -
'E‘:‘CobollProgram Nafie valiia
=& Realonlo] » @ WORKING-STORAGE
azucall Dline:aa @ LINKAGE
wi sh (Apr 9, 2018, 3:32:33 PM)
[ c_printf.c & newcall.cbl &3 i = g | & outline &3 lEx ] = = m
working-storage section. = i e
81 ws_pid pic S(5). © identification
procedure division. = newcall
main. ® environment
display "newcall started” line 10 col 10. -® dat
% accept ws-pid from environment "COB_DEBUG_ID". R
CALL "C$PID" USING ws-pid. »© working-storage
display "DEBUG ID IS " ws-pid line 11 col 10. v
call "CS$DEBUG" using ws-pid. O procedure
3 display "the program will pause here" line 11 col 19,
[ call "c_printf" using "%s" "Hello\n".
L display "Set another breakpoint here" line 12 col 10.
exit program.
& console 53 | Tasks g Problems (3 Executables 40 ¢F =B mHEH~~ =0
CDT Build Console [attachTest]
compilation terminated.
make: *** [c¢/newcall.ol Error 1
15:32:32 Build Finished (took 862ms)
Writable SmartInsert  14:1

Image 5- The COBOL-IT debugger is running.
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C/C++ Debug Configuration

To start the “C” debugger, return to the Developer Studio Perspective. In the Navigator
Window, select the Project by clicking on it. Right-click on the Project to open the drop-down
menu. From the drop-down menu, select Debug As, and then the Debug Configurations

function.

The Debug Configurations contain the interfaces to configure the C/C++ Attach to Application

B8 a7defe1beaf2:20 . O X
eEBSELOO 138.68.41.131:59] 1
5 applications Places system & _|Tue mar 20, 23:18
IE] workspace - COBOL-IT Developer Studio - project1/newcall.cbl - COBOL-IT Developer Studio
File Edit Source HNavigate Search Project Run Window Help
g - PSR TR N =R — I - - xs o - = [uickaccess |i m (@] 4
% Mavigator £ | = 0 ||[@c_printhe &) newcall.cbl &2 = 0 |5= Outline &3 =
o G - 1 identification division. 18, -
| = 2 program-id. newcall. kLl
| ~ ®= project1 | 3 environment division. » o identification
» > .launche  New » 1ta division. © environment
: irking-storage section.
L€ c_printF, GolInto | ws-pid pic 9(5). » © data
Fre_printf,  open in New window :g:edure division. ~® procedure
[Z newcall B c display “newcall started" line 16 col 16. = main
& newcall. 1 Copy accept ws-pid from environment "COB DEBUG ID".
= display "DEBUG ID IS " ws-pid line 11 col 10.
i newcall, call "C$DEBUG" using ws-pid.
X Delete display "the program will pause here" line 11 col 10.
MG, . call “c printf" using "%s" "Hello".
display "Set another breakpoint here" line 12 col 10.
Rename... exit program.
i Import...
iy Export...
Build Project
2] Refresh
Close Project
Close Unrelated Projects
Show in Remote Systems view
Run As »
Debug As » & 1 coBoL
FrofleAs h Debug Configurations...
Restore from Local History... x
cobol v
Source Control .
Team
Compare With
Configure , B console =;Progress =2 -
Properties Resource Path Location Type
.move from Context
project1
#| |F cps2.0 [S3 workspace-coBOLIT... X root@a7defelbeaf2: ~... | S &

Image 6- Select Debug As/Debug Configurations
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Create a new C/C++ Attach to Application

Select C/C++ Attach to Application by clicking on it. Click on the “New” button on the toolbar
above the panel on the left to create a new configuration.

Version 2.1

©] Debug Configurations =)
Create, manage, and run configurations

Configure launch settings from this dialog:

New launch configuration

| -Press the 'New’ button to create a configuration of the selected type.
y " = - Press the 'Duplicate’ button to copy the selected configuration.
[Elc/c++ Application 3 2 : >
@ C/C++ Attach to App ¥ - Press the 'Delete’ button to remove the selected configuration.

[E]lc/C++ Postmortem C = - Press the 'Filter’ button to configure filtering options.
[€]c/C++ Remote Applic

» [Ecobol Program
# Launch Group

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives’ preference page.

Filter matched 7 of 7 itemy

@

Close yebug

Image 7- New C/C++ Attach to Application
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C/C++ Debug Configuration- Main Tab
The Name of your configuration is pre-filled.
Enter the full path, and name of your C/C++ Application.
In our case, this is the newcall application.
é - ‘ - ‘ De.bl.:g Config.urntions =)
Create, manage, and run configurations :@\7
5 R B 3 > Mame: | project1
type filter text i [Z] main ~_%* Debugger| % Source|[C] Common
[Elc/c++ Application Project:
- [E]c/C++ Attach to Applicati e
. =
[Ele/C++ Postmortem Debu .C,-"C++Appl|catmn:
[€]c/C++ Remote Applicatiol froot/sourcef/devstudio/CDS2.0/workspace/project1/newcall
» (@ cobol Program Variables... Search Project... Browse...
¥ Launch Group
Build (if required) before launching
Build Configuration: | Select Automatically -~
Enable aute build Disable aute build
| =) Use workspace settings Configure Workspace Settings...
Filter matched 8 of 8 items Bevert Acoy
@ Close Debug
Image 8- The Main Tab
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C/C++ Debug Configuration- Debugger Tab

No changes need to be made on the Debugger tab.
Note that gdb is named as the debugger.
gdb must be installed on your Linux machine.

=

Debug Configurations

Create, manage, and run configurations

type Filter text f |

[Elc/c++ application
« [E]Cc/C++ Aattach to applicati
o project1
[e]c/C++ Postmortem Debu
[E]lc/C++ Remote Applicatiol
» [ cobol Program
¥ Launch Group

MName: projectl

[£1 main [%* Debugger %~ source| ] common
Debugger: | gdb - |
rDebugger Options
Main Shared Libraries
GDB debugger: | gdb

GDB command file: | .gdbinit

(warning: Some commands in this File may interfere with the startup operation of the debugger, fc!

example "run”.
|| Non-stop mode (Note: Requires non-stop GDB)

|
Enable Reverse Debugging at startup using: | Software Reverse Debugging (detailed but slowe

| Force thread list update on suspend
| Automatically debug forked processes (Mote: Requires Multi Process GDB)

Tracepointmode:f MNormal - .

|| Brows

| Brows

'

&

Filter matched 8 of 8 items Revert Apply
@2 | Close Debug
Image 9- The Debugger Tab
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C/C++ Debug Configuration- Source Tab

On

the Directory Selection screen, select projectl. Click Ok.

Click on the Add button. In the Add Source Windows, select “File System Directory”. Click Ok.

@8-

7defe1beaf2:20

O

X

@ W B

) Applications Places System @&

2 gm
s um

Leer

[138.68.41.131:59] 1N
_|uemar 20, 23:46 (7]

C]

.0

project1

File Edit Source Navigak

. Navigator 53 |

» =.launches
(£ c_printf.c
[t c_printFf.so T
[ newcall
& newcall.cbl
[ newcall.so

workspace - COBOL-IT Developer studio - project1/newcall.cbl - COBOL-IT Developer studio
search__ Proiect Run__ Wind Help

Debug Configurations
{C1]

| create, and run

=] q’; 1=

Add source
e I
= " 7| Add a container to the source lookup path

ik

*E
- [€]C/C++ Attach to A |"fe Absolute File Path

@ projecti (% Compilation Directory ‘ ‘ |
G )| = File System Directory. |
[E]C/C++ Remote Apj | Path Mz c

| type filter text Adirectoryin the local file system

[Elc/c++ Application

Add...

[SIENE]

Direct:
» @ cobol Program = Progran ™~ —

=

¥ Launch Group | Project © Recent
| Project
|=worksp
|L ~Worksp

@ Home
W Desktop

@

T

source

-

@ cDsz.0 B

+ Other Loca...

Filter matched 8 of 8 items

[

|| [ Problems &3 G co
Oitems
Description

@

2| | £ cosz.0

| (s} workspace-COBOL-I

Choose directory to add:

| « Eﬁruut | source } devstudio | cD52.0 | workspace | projectt | » |

Cancel

=3
Modified
22:51

[ ox |

Image 10- The Source Tab
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C/C++ Debug Configuration- Common Tab

No changes need to be made on the Common tab.
Select Apply. Click on the Debug button to enter the Debugger.

Version 2.1

< Debug Configurations =
Create, manage, and run configurations :@
= Name: | projecti
type filter text 4 [Z1 Main [%* Debugger (%~ Source [[C] Common
[E]c/c++ Application Saveas
~ [E]c/C++ Attach to Applicati * Local file
@ project1 shared File:
[Elc/c++ Postmortem Debu ||| - - =
[Elc/c++ Remote Applicatio || | [PISPlay in Favorites menu - (Enceding— _
» @ cobol Program 4% Debug (=) Default -inherited (ANSI_X3.4-1968)
¥ Launch Group Other | I150-8859-1 -
standard Input and Output
I~ Allocate console (necessary for in[ﬁut)
Input File:
Output File:
Revert Appl
Filter matched 8 of 8 items BEY
@ Close [ Debug
T rr 1

Image 11- The Common Tab
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Select newcall from list of running applications

The system opens a list of running applications. Search by name or PID. Select newcall, click
Ok. Control returns to the debug window.

ﬁ a7defelbeaf2:20

O

X

e EBELO00F

@Appllutluns Places System .,

[138.60.41.131:59] NN
_| Tue mar 20, 23:53

=] ]

COBOL-IT Compiler
generating makefile
makefile done

Build Project - projectl

cobc newcall. -fixed -fsign-ascii -m -o

COBOL-IT Bu}.ld complete,

COBOL-IT Environement set to /opt/cobol-it-64
building /root/data/devstudio/cbsz Wworkspace/pro)ectlfne'wca'l'l cbl

- /newcall.

B console 52 | &) Tasks [2! Problems @ Executables B3 Debugger Console

-MT "./newcall.so" -MF

= workspace - Debug - project1/newcall.cbl - COBOL-IT Developer Studio
File Edit Source MNavigate Search Project Run Window Help
i B0 %O v Qvig i S WS - B R g | I = - v 4o o ow v Quick Access |{| m% (@ [%]
+ Debug = =) emm— v - nts “7 Expressions %l Interactive Console = =]
~ [@3.debug_attach [Cobol Program] i o 4 B (@] £ =
« & cobol Program Select one or more processes to attach to: —
~ o Region[0] |
newcall () line: 13 4+ 000000000"
W2 sh (Mar 20, 2018, 11:15:40 PM) # mate-panel (root) - 369 [cores: 0, 1] s Rnaa
» [Elprojectt [c/c++ attach to application] & mate-screensaver (root) - 433 [cores: 0, 1] Sy
& mate-session (root) - 334 [core: 0] RAMETERS 4+ 000000000"
= mate-settings-daemon (root) - 361 [cores: 0, 1]
# mate-volume-control-applet (root) - 411 [cores: 0
= newecall (root) - 3575 [core: 1]
¥ notification-area-applet (root) - 487 [cores: 0, 1]
@ obexd (root) - 515 [core: 1] I - = - =
Lg 1c_prlntn: € | newcall.cbl &= e pluma (roat) :3eed [orei] (=} 5% Outline = e % (=}
;ﬂ:;ﬁ;ﬁfi:‘“" s . & sh (root) - 324 [core: 1] » @ identification
3 B ronsent diviston: st ~ @ “environmant
1 aatzidivisim. 4] » @ data
5 working-storage section. . /newcall -
[ @1 ws-pid pic 9(5). O procedure
7 procedure division.
B main.
9 display "newcall started” line 10 col 1
10 accept ws-pid from environment “COB DEB
11 display "DEBUG ID IS " ws-p. ine 11 c
12 call "C$DEBUG" using ws-p.
» 13 display "the program wiu pause here" U
14 call "c printf" using "%s" "Hello" _
15 display "Set another breakpoint here U  (2) Cancel || oK
16 exit program. -
17 :
L
= i mTEySe =8

.cobolit.tmp.172.17.08.2/newcall-3decdd18e4Tbb8eblc983df41158d5a0b6803e84.d

Prompt for Process

&5 | ey cosz.0

[«f workspace -Debug-p...

X root@a7defeibeaf2: ~... |

Image 12- Search and select from the list of running

applications
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The Debugger Window- Two Debugqging Sessions

There are 2 debugging sessions in the Debug Window. One of the sessions is the COBOL
debugger, and the other is the “C” debugger. You are debugging the same application, but some
of the lines are being tracked by the COBOL debugger, and some by the “C” debugger.

B8 a7defeibeaf2:20 — O X
SEBI2E-LOD 138.68.41.131:59'.
= Appllca:lnns Places system (@& N JTue Mar 20, 23:37 ]
E] workspace - Debug - project1/newcall.cbl - COBOLIT Developer Studio =)

File Edit Source MNavigate Search Project Run window Help

- WO~ R L@ > W TR | i = B - Bl - = | Quick Access |i| m | @ [#]
4% Debug &2 % i+ = = [ [t variables I | % Breakpoints %7 Expressions % Interactive Console = i

~ #3.debug_attach [Cobel Program] 50 S@] o= v

~ il Cobol Program Name value

~ i Region[0] » @ WORKING-STORAGE

newcall () line: 13 @ LINKAGE

o sh (Mar 20, 2018, 11:15:40 PM)
» [Elproject1 [c/C++ Attach to Application]

L€l c_printf.c & | newcall.cbl 2 S IE Outline ﬁrl 13 =l

1 ddentification division. identification "
2 program-id. newcall. "
3 environment division. © environment
4 data division » © data
5 workin stora e section.
5 BT s pid pLc . 9(5). @ Procedure
¥ 4 procedure division. = main
8 main.
9 display "newcall started” line 18 col 18.
10 accept ws-pid from environment "COB DEBUG ID".
11 disp'l.ay "DEBUG ID IS " ws pid line 11 col 1.
12 call C$DEBUG using w
» 13 display "the program wiu pause here line 11 col 18@.
14 call "c printf" using "%s"
15 display Set another breakpoint here line 12 col 18.
16 exit program.
17
B console 22 | & Tasks (2! Problems &3 Executables G} Debugger Console S | ] e e

COBOLIT Compiler

generating makefile

makefile done

Build Project - projectl

COBOL-IT Environement set to /opt/cobol-it-64

building /reot/data/devstudie/CDS2. wworkspace/pm]ecu/newca'l'l cbl

cobc newcall.cbl -fixed -fsign-ascii -m -o /newcall. -MT /newcall.so” -MF .cobolit.tmp.172.17.0.2/newcall-3decdd18e4Tbb8eblc983df41158d5a0b6803e84.d
COBOL-IT Build complete.

{Launching project1: (97%) _—
#| |F cps2.0 [53 workspace-Debug-p... X root@a7defelbeaf2: ~... | S &

Image 13- Two Debugging Sessions
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The Debugger Window- Focus on C Debuqqger Thread 1

Within the “C” debugger, there are 2 threads. Thread 2 is the COBOL Debugger Runtime.
Thread 1 is the program running. Select Thread 1 by clicking on it.
Now, you can open c¢_printf and see the “C” Debugger.

e [df Soorde. Neogals Zapch Propell Aun Pedow el
L B " - - =3 O -9

i CODOL T Davisoper Wudo | COBOLAT Debugger |34

]
i
4
L
o |

- "‘I‘l-'n-

‘:‘\lll-r. | 150ds foode 1] iSapended Contmoer
B " Theead 1) 1853 foare 1] iBripend

& mewcslonl B
SEMNCT - ORRPUTIR. X
BATE BIVISION
WO - STORALD 50T
PEATA PRC X
FROC FIC K9] WA EE
FRECIBUES BEVISIEN
START - WEWHER
BISPLAY "REWCALL 14Grd
CALL “CADDEUG" WSING
LML CHEEISE walag AT CE°
LhLL primte” EEINE %
BELT PROGRLS

Bl Conscle 12

Dipbing Comisie] hally (3] [Cokesl Prosrarn] i (j6n B, 2005500 26 P
OB - IT Environesest D80 10 A0t ACobel LT delug:6d

Image 14- Focus on the “C” Debugger
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The “C” Debugger- Set a Breakpoint

Set a breakpoint in ¢_printf.c.
The breakpoint will be displayed in the breakpoint window.
Return to newcall.cbl, and we will enter the “C” function, using the Step Into ( F5) function.

COBOL-IT Debugger - Test¥Cobol/CSources/c_printfc - Eclipse

Pl Edt Source Refactor MHawigale Segrch Project Bun Wndow  Help
Eri, AR 4 - B » L e = A e

-

o1 COBOLIT Developer Stutho | 51 COBOL-T Debugger| |9
 Debug B - S~ ‘ %o Breakpoints H

BN PR ] LU LR L LSS AR A L

T-C Thraad 1] 18907 oo 1T (8uapendad & User Req
= nanosleapl) al 0x)Sdectedzd

= diebneg_nano_ watll ol debug < 165 0xFT dladMd4d0

= get_proanpt(] at debug o L7313 Oam T etadid G

= debug calback foti] ot debug o 2076 G Toladiedd i
= cob_set_location() ot common ¢ D13 0x?Tcladlcc)3

No detals to deplay far e ourri

= NEWCALL b at neencall 162 Qx40 141
E NEWCALLL] ot mewcall ¢ 40 Ond0 1004

g newcal.chl [T nanosieep() at g c_pantfc @ Oldebugc Ocommone O cobodbc & newcall.c [ termio.c = |

Ent c_printf i(char * forsat , char * warl

- 4 printf (format, varl;
I'ttlll'[l [/

Image 15- Set a breakpoint in the “C” compiler
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Step Into the C Function (F5)

With the Cursor on the CALL “c_printf” statement, use the Step Into (F5) function to step into
the “C” program.
Open c¢_printf.c to debug.

Fie 8 Soirce Bavigete Sagroh Propct Bun Hiedow  Hep
W - o Vicalt

i CORCL T Devmloper Stucko | g ko [FE] o H

3 Debug B

g newcalchl B [T nsnotieest) 85

SRIECT - CORPETER. R
BATA BIVISION
WORRING- IERACE SICTIOM
§ MEOATA PEE. X191
LG PIC Xi LLLE
FRELESURL DEVESION
STAAT- WSy
BISFLAY REWCALL STmred’
CALL "CROINDG WRING LBia
CALL *MiwEsd® wileg “&° W
=i | ClLL "o pramtf’ WEERD "N "Ralle”
EEIT FREGELR

Dl Contoln] helio (25 1Coba Frogram] th jan i 3313 5 50 1 b6
COR0L-IT Dnvirommmmmt 41 18 JOpL/Cobol- 1T detrag- 84

Image 16- Step into the

COBOL-AT Babugger - TestiCassbmawoallobl - Eclipes

¥ = g e Vaables B
= ®
ot ik
B % WORKM A
& LiaAcH *BVALED Ok A
Seemmone T cobodg {ravesle T timoc = -y ¥ Dassamsly I

W g contes

“C” debugger
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The “C” debugger

Now, you can debug on the “C” side. Variable values are in the Variable window. You can use

the Step Functions.
The “C” debugger will stop on breakpoints.
Use the Continue function to return to the COBOL program. Set a breakpoint in the COBOL

program and resume using the COBOL debugger.

e [ Gewte Refeclor Bevgild Segclh DR Bun RSl jen
LR [ i+ L= v g L

[ COBOLT Dowrevicpar Siuda L5 S0L o e '_:: ]

iw9 d_priaaf Cehar * Pormad . aBar ¢ war

. printl Clarmaf, werl
et B

rinid | Ferman, s
o B IRIArbOY. A
e el UV A
-

[Image 17]- Stopping on a breakpoint in the “C” Debugger

Cobol and C/C++ debugging

1. Open project debug configurations:
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Eile Edit Source Refactor Source Navigate Search Project Run Window Help
R a a o

Go Into

@ @ %

Quick Access | {| B
Open in New Window "

show in Local Terminal = 0 |0 x/@B ET = O
a =
v Z

I8 copy
~@ identification

Delete king-storage section. nelwcall
= ws-pid pic 9(5). ®@ environment
cedure division. ~® data

Source n. .
display "newcall started" line 16 col 16. *@ working-storage
accept ws-pid from environment "COB DEBUG ID". ~® procedure
Rename... CALL "CSPID" USING ws-pid.

display "DEBUG ID IS " ws-pid line 11 col 19.

3 Import... call "C$DEBUG" using ws-pid.

display "the program will pause here" line 11 col 10.

call "c _printf" using "%s" "Hello\n".

display "Set another breakpoint here" line 12 col 18.

exit program.

3 Export...

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

Build configurations

Bulld Targets i & 1asks B console [ Properties ® ¥ =4

s ﬁgs. Oothers

Show in Remote Systems view Resource Path Location Type

Run As

Debug As > =
[ c |

COBOL
Profile As > t

1
2

ocal C/C++ Appli

2. Configure C/C++ debug attach as shown below, note that only Main tab is
important. Press apply and debug.
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Debug Configurations
Create, manage, and run configurations ﬁ‘
=X B 3~ Name: | attachTest Debug
| type filter text & ||[E Main % Debugger| &~ Source| [ Common |
[E]c/c++ Application Project:
~[E]c/C++ Attach to Applic |
2 h
™ attachTest Debug attachTest || Browse
[Elc/C++ Postmortem De | | C/C++ Application:
[E]c/c++Remote Applica | | /home/exyte/Documents/exampleProject/newcall
&l cobol Program
# Launch Group Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically -
) Enable auto build © Disable auto build
Use workspace settings Configure Workspace Setting
Filter matched 7 of 7 itemsg Revert APPly
@ Close Debug
3. Now under Debug perspective in second debug stack frame you can find C source
files from “c” folder which were configured on step 6.
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Quick Access =R e TIE

45 Debug £ % i T = B ||®=variable 8 % Breakp i Registe =\ Modules % Express ®Interac = O
i s b & [@) Fre e
~ i Thread #1 [newcall] 4118 [core: 1] (Suspended : User Request) L) < @rs ¥
= nanosleep() at syscall-template.S:84 0x7fbc059d830d Name Type Value
= debug_nano_wait() at 0x7fbc05d650bF w=entry i constint HEY
= get_prompt() at 0x7fbc05d6aaea » » frame overflow struct cob_frame * 0x7FFe74650510
= debug_callback_fct() at 0x7fbcosd6ados » % frame ptr i struct cob_frame * i O0x7fFe7464f530

»®cob_debug_stack_frame; structcob_stack_debug_iri 0x7ffe7464e540

newcall () at newcal
= newcall() at newcall.c:41 0x4010dd
= main() at newcall.c:235 0x4019e8

»of? Thread #2 [newcall] 4119 [core: 1] (Suspended : Container)

[& c_printfc & newcall.cbl ‘&Q newcall.c 52 | = 0 | % outline = )
1 rtd->current module = module; = Ja ) -

3 if (cob_debug callback) cob_debug callback(rtd, 7); 4 o m.},z \@} LR

/* [home/danil/Documents/exampleProject/newcall.cbl:14: DISPLAY */

cob_set_location (rtd, 5, cob_str_@, 14,cob_str_2);

cob_field display ( &c 5, &c_4, &c_2, NULL, NULL, NULL, 8);

/* [home/danil/Documents/exampleProject/newcall.cbl:15: CALL */
cob_set_location (rtd, 6, cob_str_e, 15,cob_str_4);

if (cob_debug callback) cob_debug callback( , 6);

i

—

E ++*newcall_(constint) : int
E + EXTFH(void*, void*):int

e newcall() :int
® NEWCALL():int
0 “newcall_module _init(mds_t*, cob_moc

mndnla_~rnh nracadura narametorclAl - £- A-
B console 2 | & Tasks g Problems 3 Executables 0 Memory

CDTBuild Console [attachTest]
compilation terminated.
make: *** [c/newcall.ol Error 1

o8 GM=E fE-0Oy =0

15:32:32 Build Finished (took 862ms)
Writable SmartInsert  185:1

4. Now there are two running debuggers. You should click "Resume" in both

debuggers and you will see that debugger will stop on breakpoint in C program.

QuickAccess | {| @ @ &6

# Debug % ‘ % i» ¥ = @ | w®-Variable &3 % Breakp ! Registe B\ Modules 47 Express ¥Jinterac = O
~{®).debug_attach [Cobol Program] %8 S@ e v
~ i Cobol Program
+,@ Region[0] Name Type Value
= newcall () line: 15 » » format . char* 0x401fc8 <cob_str_7>"%s"
45 sh (Apr 9, 2018, 3:32:33 PM) > » var char* 0x401fc0 <cob_str_8>"Hel
~[c]attachTest Debug [C/C++ Attach to Application]
~i newcall [4118] [cores: 1]
v Thread #1 [newcall] 4118 [core: 1] (Suspended : Breakpoint)
<_printf() at c_printf.
nien
= O ||& outline R s =

[0 c_printf.c 2 & newcall.cbl  gd neweall.c
=int c_printf (char * format , char * var) BE R 6k

O c_printf{char*, char*) :

printf(format, "c_printf reached\n");

£ printf (format, var);
return 0;
}
B console 53 & Tasks ! Problems @ Executables [0 mMemory & B B =& B~y =0

CDT Build Console [attachTest]
compilation terminated.
make: *** [c/newcall.o] Error 1

15:32:32 Build Finished (took 862ms)
Writable Smart Insert 185:1
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5. Now you can debug C program and when you need to switch to a breakpoint in

Cobol source file you can just click “Resume” in C debugger and debugger will stop

on next Cobol breakpoint.

File Edit Source Navigate Search Project Run Window Help

call "C$DEBUG" using ws-pid.

display "the program will pause here" line 11 col 18.

call "c printf” using "%s" "Hello\n".

e mittrOvQ@vig v Biw B - 2B @ i HAIR SIS A= e ¢ v Quick Acces @R
%r Debug = 5 i ¥ = 0 0= Variable 52 | % Breakp !if Registe =\ Modules & Express 3= interac = O
~{®j.debug_attach [Cobol Program] 5 S r A4
~ 2 Cobol Program S
~ P Regi Name Value
= 6 ||| * @ WORKING-STORAGE
» sh (Apr 9, 2018, 3:32:33 PM) @ LINKAGE
~[ElattachTest Debug [C/C++ Attach to Application]
& newcall [4118] [cores: 1]
s@ Thread #1 [newcall] 4118 [core: 1] (Running : User Request)
#® Thread #2 (Running : Container)
w gdb (7.11.1)
[@ ¢ printf.c  |& newcall.cbl 52 | & newcall.c [E] _ printf() at prinkf.c:28 0x7fbc05961800 = B8 | g outline X Lt 52 ]
main. X ~@ identification
display "newcall started” line 10 col 10. -
accept ws-pid from envirenment "COB DEBUG ID" ° newcall
CALL "CSPID" USING ws-pid. @ environment
display “DEBUG ID IS " ws-pid lime 11 col 10. ~® data

»© working-storage
~@® procedure

» | display "Set another breakpoint here" line 12 col 16. == =
exit program. | = main gl
B console X || Tasks #. Problems © Executables [ mMemory 4 ¢ FE 6 B M E Sy =0

CDT Build Console [attachTest]
compilation terminated.
make: *** [c/newcall.o] Error 1

15:32:32 Build Finished (took 862ms)

Writable Smart Insert 16:1

In parting...

C/C++ Attach to Application is included with the Eclipse IDE for C/C++ Developers, and
required.

Gdb cannot be run as a remote debugger. Both your main COBOL program and “C” program
must be compiled with the —G compiler flag.

Attaching to the Debugger when calling COBOL from “C”

CSDEBUG is a COBOL routine, so it can only be called from within a COBOL program. In a CICS
environment, what is needed is a mechanism to set up the reverse attach debugger connection before
the program is called. Can COBOL-IT provide an API function that can be called before the program
is called, so that when the runtime is started from « C », the runtime can set the breakpoint at the start
of the program, and attach to the debugger with the specified debug-id ?

Yes- Before stating the entry COBOL program, call :
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cob_runtime debugger activate(rtd, did);

Where did is the debug ID used in eclipse to connect to the debugger. The runtime will then stop on the
next COBOL statement.
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