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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

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.

@ COBOLT
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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 g toolbar button, or
pressing F11.

[ Preferences [m] x
o text Perspectives T
C Patch ~ o = n T n a
ompare/Patd These settings control perspectives for running and debugging. A perspective can automatically open

Content Types when launching or when an application suspends

v Editors
Autosave Upe\]fh.s.ass(:(waled perspective when launching
File Associations (©Ahyays () Neyer () Prompt
Text Editors Open the assodiated perspective when an application suspends
Globalization O Aways O Never ® Prompt
Keys
Netwark Connections These settings assign perspectives to each application type or launcher and launch mode set. Select
I “Mone” to indicate that a perspective should not be opened.
Notifications
Perspectives Application Types/Launchers:  Modes/Perspectives:
Search ~ (& Cobol Program
Security Cobol Program Launch: Debug: Debug v
Startup and Shutdown Q@ Program

Run:  None v
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 ) Restore Defaults Apply

2 Cancel
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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
2. 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.
T Step Over F6 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.

-0 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.

U*  Resume

F8 Resumes the execution of the program.

g 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.

= Terminate

Ctrl+F2 Terminates the program being debugged.

@ 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.
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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 - project /holidayslX.cbl - COBOL-IT Developer Studio - 8 x
File Edit Source Mavigate Search Project Run Window Help
- P L Y TR Ty A Quick Access| || & |6l
Navigator = ¢ holidaysiX.cbl ** | holidays @] open perspe. o x| & Outline Open Perspeciive |
« & projectt 1 IDENTIFICA A v © IDENTIFICATION
launches PROGRAM-ID HOLIDAYSIX

ENVIRONMEN, | © CobokIT Data Displayer

4 INPUT-OUTP| | ECOBOL-IT Developer Studio (default) ~ © ENVIRONMENT

v & copy

holidays.fd g © INPUT-OUTPUT

~ @ data 6 select Gitr | v © data
holidaysIX dat 7 organi ) file
holidaysiX.id 8 access | Flanning working-storage

i x ; -

olcay: 9 RECORD | TRemote System Explorer 9-storag

¥ & object 10 ALTERN, | Resource [CATES v © procedure
holidaysiX.dil ] file s ! load-indexed-file

- ) &RSEGit
holidaysiX il manifest 12 R » set-num-records
holidaysIX.exp 13 2_‘_‘;3 divis| | = leam Synchronizing set-holiday-current-date
holidaysIX lib b [File secti set-holiday-name
coberr.txt 16 £d holiday set-week-day
& holidaysiX.cbl 1 COPY “holi| 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 @.

77 ws-quotient PIC 9399,

77 ws-remainder PIC 9.

S Conscle X %| &b SN~ e g

<terminated> New _configuration [Cobol Program] /C:/COBOL/COBOLIT/DevStudic0929/workspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, 2017, 10:29:04 AM)
~
C:\COBOL\COBOLIT\DevStudio@929\workspace\projectl>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT

C:\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 g 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.
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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 Studio - project/halidaysIX.cbl - COBOL-IT Developer Studia = X

File Edit Source Navigate Search Project Run Window Help

o~ A TOTAYIOS B v v ey D

Quick Access|: & |8

% Navigator 8% “ = 0 g holidaysiX.col = 2 & Outline : % -=0
« & projectt 1 IDENTIFICATION DIVISION. A+ @ IDENTIFICATION
& launches i :z\‘ﬁsmﬁz} D;‘S;;‘;gf“- * HOLIDAYSIX
v & copy a INPUT-OUTPUT SECTION. ~ © ENVIRONMENT
holidays fd s ’ © INPUT-OUTPUT
v & data 5 select holidaysIX assign to "holidaysIX" ~ @ data
holidaysixec - 7 nrmanizatinn is INDEXED © file
holidaysiis e > [NAMIC © working-storage
" Qpen IS HOLIDAY-NAME °
v = object iY IS HOLIDAY-DATE with DUPLICATES ~ @ procedure
holidaysbee  Open With > |is holiday-status. load-indexed-file
holidaysiXc 1 Copy set-num-records
holidaysiX.e Paste * set-holiday-current-date
holidayslXli % Delete set-holiday-name
4 coberrbet Move... set-week-day
& holidaysiXcbl  Rename td". = set-the-month-and-the-day
set-the-year
& Import.. section.
i Export
Rafrach tic PIC 999 VALUE o.

Show in Remote Systems view
Run As

Debug As

Cobol

Source Control

leam

Compare With

Replace With

GitHub

-

Properties

Ctrl+Alt+Shift + Dowr
Ctrl+Alt+Shift+Up

project1/holidays|X.cb

We name our new Debug Configuration “holidaysIX.dbg” and associate our new Debug

3 REDEFINES numeral-numeric PIC XXX.

PIC 999 VALUE @.

PIC 999.

& 1coBoL v
Debug Configurations... ‘

Xk GEEEE 1Evme =0

_Ol Program] /C:/COBOL/COBOLIT/DevStudio0929/workspace/project1/.cabolit.tmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, 2017, 10:29:04 AM)

129\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT

129\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
I\CobolIT

Configuration with the program “holidaysIX.cbl”.

@ Debug Configurations

Create, manage, and run configurations

X

&

CEX B2~

Name: ‘ holidaysIX.dbg

t filter text
ype filter tex @ Main

+ [@ Cobol Program Project:

@ holidaysIX.dbg

®= Runtime| & Source| ® Environment = Common

| project1

‘ Browse...

Program

| holidaysIX.cbl

‘ Browse...

Debug Options
[ Break on first line

Filter matched 2 of 2 iter

@

[_] Enable DBGP logging
Debug console redirection

Revert

Apply

Close

@ COBOLT

Page 11




@ CO BO L_lT COBOL-IT Developer Studio— Getting Started

The Debugger Perspective Version 2.0

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 X
Create, manage, and run configurations @1
E1IEE A

Name: | holidaysIX.dbg ‘

type filter text N
P @ Main ®-Runtime | & Source |® Environment = Common
~ [@ Cobol Program

Environment variables to set:
@ holidaysIX.cbl

(@ holidaysiX.dbg Variable Value New...
® COB_ERROR_FILE coberr.txt
Select...
@ COB_FILE_PATH \data
® COBFILETRACE Y Edit
® COB_LIBRARY_PATH  \object Remaove
® Append environment to native environment
(O Replace native environment with spedified environment
Filter matched 3 of 3 iter fevell Apply
®

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

. PR A N T - TR S W A vivwmavo.
# Debug Step Into (F5 ™ - variables == % Breakpoints “ Expressions  Interactive Console
~ [ holidays/X.dbg [Cobol Program] Name Value
~ i Cobol Program v @ file_holidays|X
~ # Region[0] + file_holidays|X_record " <LOW-VALUE>"
= holidaysIX () line: 32 ~ # holiday-record
4l /C;/COBOL/COBOLIT/DevStudio200/werkspace/project1/.cobolittmp.10.0.0.153/cobolit.exec_script8.bat (Dec 2; & HOLIDAY-NAME *<LOW-VALUE>"

# HOLIDAY-DATE

@ holiday-current-date

< >
& holidaysIX.cbl B B Outline
29 77 holiday-status pic xx. A ¥ @ ENVIRONMENT

3e © INPUT-QUTPUT

PROCEDURE DIVISION.

OPEN OUTPUT holidaysIX. ¥ O Data

PERFORM load-indexed-file. v © FILE

CLOSE holidaysIX. + holidaysIX
DISPLAY holiday-record LINE 2@ COL 1@. holiday-record

DISPLAY "all done"” LINE 21 COL 1@.
ACCEPT ws-dummy LINE 21 COL 38.
EXIT PROGRAM.

+ holiday-record-2
v O WORKING-STORAGE

39 STOP RUN. numeral-numeric
40 . numeral-alpha
41 load-indexed-file. v or-records
& Console —
holidays!X.dbg [Cobol Program] /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobalit.exec_script.8 bat (Dec 22, 2017, 12:13:08 PM)
€:\COBOL\COBOLIT\DevStudio2e@\workspace\projecti>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT

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

Step Over

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 holidayslIX.

@ COBOLT
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[®} workspace - Debug - project1/holidaysIX.cbl - COBOL-IT Developer Studio
File Edit Source Navigate Search Project Run Window Help
o BETOTAYEAYIEIRPUBHIBRZIRIY I v ey D

# Debug 1 Step Over {F6) | B e Variables
~ [ holidaysIX.dbg [Cobol Program]
~ i Cobol Program
~ # Region[0]
= holidaysIX () line: 33
A /C;/COBOL/COBOLIT/DevStudio200/warkspace/praject!/.cobolit.tmp.10.0.0.153/cobolit.exec_seript.8.bat (Dec 2;

Name
~ @ file_holidaysIX
@ file_holidays|X_record
~ @ holiday-record
& HOLIDAY-NAME
# HOLIDAY-DATE

@ holiday-current-date

< >

& holidaysIX.cbl &
29 77 holiday-status pic xx.
EL] *

PROCEDURE DIVISION.
OPEN OUTPUT holidaysIX.
PERFORM load-indexed-file.
CLOSE holidaysIX.
DISPLAY holiday-record LINE 28 COL 18.
DISPLAY "all done" LINE 21 COL 1@.
37 ACCEPT ws-dummy LINE 21 COL 3@.

38 4 EXIT PROGRAM.

39 STOP RUN.

48 "

41 load-indexed-file.
& Console
holidays!X.dbg [Cobol Program] /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobalit.exec_script.8 bat (Dec 22, 2017, 12:13:08 PM)
€:\COBOL\COBOLIT\DevStudio2e@\workspace\projecti>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT

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

Step Return

A

Quick Access|: E

“s Breakpoints % Expressions 2 Interactive Consale

Value

"<LOW-VALUE>"

“<lOW-VALUE>"

7 & Outline 2

v © ENVIRONMENT
© INPUT-OUTPUT
v @ DATA
v © FILE
holidaysiX
* holiday-record
holiday-record-2
v © WORKING-STORAGE
numeral-numeric
numeral-alpha
num-records

. B EEE e

o1

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.

COBOLIT
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[®} workspace - Debug - project1/holidaysIX.cbl - COBOL-IT Developer Studio - =5 X
File Edit Source Navigate Search Project Run Window Help
. BiEvOvQArvipg v BinpuanNIaRIRI I vooYyo. Quick Access|: B | @[

% Debug 1 Step Return (F7) B e variables 2 ® Breakpoints % Expressions 2 Interactive Console
~ [ holidaysIX.dbg [Cobol Program] Name Value
~ it Cobol Program * WORKING-STORAGE
~ # Region[0] @ file_holidaysX
= holidaysIX () line: 43 @ LINKAGE

= holidaysiX () line: 33
4 /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit tmp. 10.0.0.153/cobolit exec_script 8.bat (Dec 2;

< >
& holidayslX.cbl &2 "5 Eoutline
38 4 EXIT PROGRAM. A v © WORKING-STORAGE ~
i; | STOP RUN. * numeral-numeric
g Load- indexed-file. numeral-aipha
42 PERFORM num-records TIMES * num-records
# 43 PERFORM set-the-holiday-name ws-quotient
44 PERFORM set-the-weekday * ws-remainder
4s | PERFORM set-the-date holiday-record-id
46 write record
47 WRITE holiday-record + ws-dummy
B 48 END-PERFORM, holiday-status
EL] il X v @ PROCEDURE
H:] set-the-holidav-name. v e R 2 1 .
2 Console - LUPEN @ -o~=0D
holidays!X.dbg [Cobol Program] /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobalit.exec_script.8 bat (Dec 22, 2017, 12:13:08 PM)
€:\COBOL\COBOLIT\DevStudio2e@\workspace\projecti>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT A

C:\COBOL\COBOLIT\DevStudio2@@\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/holidaysIX.cbl - COBOL-IT Developer Studio
File Edit Source Mavigate Search Project Run Window Help

- = X

(w4 BETOTQvipg A vi@inPUANIDR|FTIRIY ¥ AMACRCR 4 - Quick Access| | E | @38
# Debug ™ Resume ( © B ervariables % Breakpoints % Expressions 2 Interactive Console tBf@ "=0
~ [ holidaysIX.dbg [Cobol Program] Name Value

v i Cobol Program @ WORKING-STORAGE

¥ i® Region[0] @ file_holidaysIX
= holidaysIX () line: 34 @ LINKAGE
# /C/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.8.bat (Dec 2;

< >
& holidaysIX.cbl i y y =8 = Qutline Y o

31 PROCEDURE DIVISION. ~ v © WORKING-STORAGE ~

32 OPEN OUTPUT holidaysIX * numeral-numeric

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

35 DISPLAY holiday-record LINE 20 COL 1@. * num-records
* 36 DISPLAY "all done" LINE 21 COL 1e. * ws-quotient

37 ACCEPT ws-dummy LINE 21 COL 38. * ws-remainder

3 * T am .

;2 sig;’ﬁﬁ:"mﬁ” . * holiday-record-id

.1é 1 ’ + ws-dummy

41 load-indexed-file. * holiday-status

42 PERFORM num-records TIMES v @ PROCEDURE

43 PERFORM set-the-holidav-name v + load-indexed-file

v

& Console . a8 By =0

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\DevStudio2@@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
Setting Cobol-IT to C:\Cobol\CobolIT

Terminate

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

current line of execution.

[®} workspace - Debug - project1/holidaysIX.cbl - COBOL-IT Developer Studio
File Edit Source Mavigate Search Project Run Window Help

- = X

- BiETOTATE A BN BPIEANIBR(FTRIG oD Quick Access| | | @[
“Debug ™ ,@ " B e-vVariables # tBL@ "= 8
~ [ holidaysIX.dbg [Cobol Program Name Value

v i Cobol Program @ WORKING-STORAGE

~ @ Region(0] @ file_holidaysix
= holidaysIX () line: 36 @ LINKAGE
4l /C/COBOL/COBOLIT/DevStudio200/warkspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.0.bat (Dec 2;
< >
& holidaysiX.cbl = [ holidaysiXlst (1 holidays.fd =0 = Qoutline = w5 o

31 PROCEDURE DIVISION. A v ® ENVIRONMENT ~

32 OPEN OUTPUT holidaysIX. © INPUT-OUTPUT

33 PERFORM load-indexed-file. v © DATA

34 CLOSE holidaysIX.

35 DISPLAY holiday-record LINE 2@ COL 1@. v O FIE
® 36 DISPLAY "all done" LINE 21 COL 1e. * holidaysiX

37 ACCEPT ws-dummy LINE 21 COL 3@. + holiday-record

38 ! EXIT PROGRAM.

39 STOP RUN. holiday-record-2

e J v © WORKING-STORAGE

41 load-indexed-file. * numeral-numeric

2 PERFORM num-records TIMES + numeral-alpha

43 PERFORM set-the-holidav-name v o num-records

v
2 Console - LiPES s~ =0

helidays|X.dbg [Cobol Program] /C:/COBOL/COBOLIT/DevStudio200/workspace/praject1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.0.bat (Dec 22, 2017, 12:18:04 PM)
C:\COBOL\COBOLIT\DevStudio28@\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT

€:\COBOL\COBOLIT\DevStudio20@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
Setting Cobol-IT to C:\Cobel\CobolIT

Writable Smart Insert 36:1

COBOLIT
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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 % % Breakpoints % Expressions * Interactive Console ¥ B q><E|v -0
Name Value )
v @ WORKING-STORAGE

@ 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

e
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 - & X
File Edit Source Navigate Search Project Run Window Help
(=5 BTG A Ol EN D v 3l v« v - Quick Access|.| & | I %
# Debug o Variables © % Breakpoints %7 Expressions ] Interactive Console 8
~ [ holidays|X.dbg [Cobol Program] Name Value "
~ i Cobol Program ¢ num-records 365"
~ i Region[0] # ws-quotient 000" Select All Crl+A
= holidaysIX () line: 32 & ws-remainder 0" Copy Variables Ctrl+C
1 /C/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolittmp. 10.0.0.153/cobolit.exec_script.2 bat (Dec 2 @ holiday-record-id "001"  Find Ctrl+F
* ws-dummy " % Change Value... v
< >
365" Edit hexadecimal value.
Watch
< >
& holidaysX.cbl i * B & outline
31 PROCEDURE DIVISION. & set value X ~ v @ ENVIRONMENT A
32 OPEN OUTPUT holidaysIX. O INPUT-OUTPUT
3 PERFORM 1oad-indexed-file. Enter a new value for num-records v @ DATA
34 CLOSE holidaysIX. )
35 DISPLAY holiday-record LINE 28 COL 1 [-gagh v © FILE
36 DISPLAY "all done™ LINE 21 COL 1@. holidaysIX
ACCEPT ws-dummy LINE 21 COL 3@. holiday-record
38 EXIT PROGRAM. !
39 STOP RUN. ; holiday-record-2
18 4 v © WORKING-STORAGE
41 load-indexed-file. numeral-numeric
42 PERFORM num-records TIMES 7 Cancel numeral-alpha
43 PERFORM set-the-holidav-name ¥ num-records
v
2 Console O S o @y~ =0
holidays|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)
C:\COBOL\COBOLIT\DevStudio2@@\workspace\projectl>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT A

C:\COBOL\COBOLIT\DevStudio2e@\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

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

- = x

o GikrOvaAvesvBneom - Quick Access| || ¢ | B4
# Debug 7T B ervariables ¥ % Breakpoints “ Expressions Interactive Console LIS
+ @ holidaysX dbg [Cobol Program] Name Value ~
« @ Cobol P § 020"
obol Program @ num-records 020 Select Al En
v o Region[0] % ws-quotient 000" .
o ' = Copy Variables ctileC
= holidaysIX { line: 50 * ws-remainder 0 = o
olidaysiX  line: 43 # holiday-record-id oot *C':d' - e
= holidaysIX { line: 33 o ws-dummy . % Change Value.. .
4 /C:/COBOL/COBOLIT/DevStudic200/workspace/projectl/.cobolit tmp.10.0.0.153/cobolit.exec script.4.bat (Dec 2: < Edit hexadecimal
“a20" ¥ Watch
< >
& holidaysiX.cbl ) = O = Qutline B ~-=n
a7 WRITE holiday-record [©3 set value (Hex) X | a v © WORKING-STORAGE 2
a8 |  END-PERFORM. (®) Hexadecimal * numeral-numeric
. set-the-holiday-name. O Text * mumeral-alpha
ADD 1 TO numeral-numeric. e 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 © num-records
INITIALIZE holiday-record. 10 33 (30 830 ws-quotient

* set holiday current-date
MOVE FUNCTION current-date TO holids
* set holiday-name

ws-remainder
holiday-record-id

56 STRING "TEST DATE ", DELIMITED BY SI Cancel ws-dummy

57 numeral-alpha, DELIMITED BY holiday-status

58 INTO holiday-name. v @ PROCEDURE

59 . load-indexed-file

v

B Console L] o ow =10
holidaysIX.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\DevStudio2@@\workspace\projectl>IF "C:\Cobol\CobolIT" "" SET COBOLITDIR=C:/Cocbol/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

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 - project1/holidaysIX.cbl - COBOL-IT Developer Studio - X
File Edit Source Navigate Search Project Run Window Help
O B0 A B/~ BN PUENIBRIRIY~H v oo Quick Access| | E | @[3
4 Debug "B ervariables 7 ® Breakpoints % Expressions 2 Interactive Console tBf@ "=0
~ [ holidaysIX.dbg [Cobol Program] Name Value i
v i Cobol Program @ num-records 030"
~ & Region(0] + ws-quotient “000 Select All Ctrl+A
holidaysIX () line: 50 @ ws-remainder wg~ # Copy Variables Ctrl+C
holidaysIX { line: 43  holiday-record-id “0p1  FEind.. Ctri+F
= holidaysIX () line: 33 % ws-dummy »+ % Change Value.. v

# /C;/COBOL/COBOLIT/DevStudio200/warkspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script4.bat (Dec 2, <

Edit hexadecimal Watch ’
"@se" % Watch

< >
& holidaysIX.cbl &2 y y “ 5 & Outline & vl e

47 WRITE holiday-record A v © WORKING-STORAGE ~

a8 END-PERFORM. * numeral-numeric

49 *
+ se set-the-holiday-name. * numeral-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, * ws-dummy

57 numeral-alpha, DELIMITED BY SIZE, * holiday-status

58 INTO holiday-name. v @ PROCEDURE

59 1 v * load-indexed-file

- PR T bt

& Console . a2 @@ e~ =0
holidays|X.dbg [Cobol Program] /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit. tmp.10.0.0.153/cobolit.exec_script.4.bat (Dec 22, 2017, 12:32:08 PM)
C:\COBOL\COBOLIT\DevStudio2@@\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT A

C:\COBOL\COBOLIT\DevStudio2@@\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 - project1/holidaysIX.cbl - COBOL-IT Developer Studio

- X
File Edit Source Navigate Search Project Bun Window Help
g it >O~Q~ipsd~iBiv|boess SRIvHvvoavar Quick Access|!| & | B [%
# Debug 77 0 w-variables % Breakpoints 7 Expressions @ % Interactive Console EE|l¢ %% v=0
~ [ holidays/X.dbg [Cobol Program] Name Value
~ i Cobol Program * *num-records” 030"

~ @ Region[0]
= holidaysIX () line: 50
= holidaysIX () line: 43
= holidaysIX {) line: 33
Al /C:/COBOL/COBOLIT/DevStudio200/workspace/project1/.cobolit tmp. 10.0.0.153/cobolit exec_script 4 bat (Dec 2

& Add new expression

<

>
& holidaysiX.cbl = t =0 ol 8
47 WRITE holiday-record A v O WORKING-STORAGE ~
48 END-PERFORM. * numeral-numeric
43 b
. 5 set-the-holiday-name. * numeral-alpha
51 ADD 1 TO numeral-numeric. * num-records
52 INITIALIZE holiday-record. * ws-quotient
53 * set holiday current-date . * ws-remainder
Sf ) MOVElFUNCTION current-date TO holiday-current-date. + holiday-record-id
55 set holiday-name
56 STRING "TEST DATE “, DELIMITED BY SIZE, * ws-dummy
57 numeral-alpha, DELIMITED BY SIZE, * holiday-status.
58 INTO holiday-name. v @ PROCEDURE
59 1 v + load-indexed-file
FpUR 4 - ~
B Console ¢ - % S8 ~+8~vriv=n

helidaysIX.dbg [Cebol Program] /C:/COBOL/COBOLIT/DevStudio200/workspace/praject1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.4.bat (Dec 22, 2017, 12:32:08 PM)
C:\COBOL\COBOLIT\DevStudio28@\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT

€:\COBOL\COBOLIT\DevStudio20@\workspace\project1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat
Setting Cobol-IT to C:\Cobel\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 ° LY

Breakpoints View toolbar.

pushbutton on the

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
File Edit Source Navigate Search Project Run Window Help

» Resume F8 | 1o eSRETHrECErD Y Quick Access @
Suspend " @
: &Ew ]
® Terminate a2 | *e Breakpoints =
Disconnect [v] ® holidaysiX.cbl [line: 36]
Step Into F5 [v"1 set-the-holiday-name
* Step Over F6
- Step Return F7
Run to Line Cul+R  fet1/.cobolittmp.10.0.0.153/cobolit.exec script.0.bat (Dec 2.
© Use Step Filters Shift+F5
@, Run Ctri+F11 (&) Add Cobol Label Breakpoint
% Debug F11
Run Histary s | Please specify label:
Run As > | set-the-holiday-name| £ Outline
Run Configurations... holiday-record-2 ~

Debug History
Debug As
Debug Configurations..

“ Add Cobol Label Breakpoint...

P

Add Cobol Value Change Breakpoint...

Toggle Breakpoint

* Toggle Line Breakpoint

oggle Breakpoint

Toggle Watchpoin
% Skip All Breakpoints
% Remove All Breakpoints

% External Tools

>
|

28 coL
oL 1e.

CulsShiftsB |39+

Ctri+Al+8 |

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/CobollT

S ject1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat

Writable Smart Insert

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.

v © WORKING-STORAGE

nurmeral-numeric
= numeral-alpha

nurm-records
ws-quotient
ws-remainder
holiday-record-id
ws-dummy
holiday-status

v @ PROCEDURE

COBOLIT
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[®} workspace - Debug - project1/holidaysIX.cbl - COBOL-IT Developer Studio

File Edit Source Navigate Search Project Run Window Help

» Resume

Suspend

Terminate

Disconnect

= Step Into

@ Step Over

-k 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...

o

Toggle Breakpoint
Toggle Line Breakpoint
Tc A reakpoint

o atch nt
Skip All Breakpoints
Remove All Breakpoints

W

% External Tools

% Add Cobol Value Change Breakpoint...

F8

Ctrl+F2

Ctrl+R
Shift+F5

Ctrl+F11
F11

Ctrl+Shift+8

Ctrl+Alt+B

3

>

ict1/.cobalit.tmp.10.0.0.153/cobolit.exec_script.0.bat (Dec 2.

20 CoL 1e.
oL 1@.
30.

dio200/workspace/project1/.cobolit.tmp.10.0.0.153/cobelit.exec_script.0.bat (Dec 22, 2017, 1:05:00 PM)
ect1>IF "C:\Cobol\CobolIT" == ""

“e Breakpoints

[ @ holidaysiX.cbl [line: 36]
[+ set-the-holiday-name

[*]% the-month

i

LI Hit count:

>

2 Quitline 1

= =) x

Quick Access|: | il %
LR 3] w5 3 =

(@} Add Cobol Value Change Breakpoint

Please specify variable name:

‘ the-month]

X holiday-record-2 A
DRKING-STORAGE
nurmeral-numeric

numeral-alpha

ect1>CALL C:\Cobol\CobolIT\setenv_cobolit.bat

Expressions

Writable

SET COBOLITDIR=C:/Cobol/CobolIT

Smart Insert

32:

num-records
ws-quotient
ws-remainder
holiday-record-id

Cancel ws-dummy

holiday-status
v @ PROCEDURE

- & bl CE ~@vriv=nD

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 # %l Interactive Console

Name
% "num-records"

= the—day{

Value
"365"

=S -

LLUIChR MLLTOD '
EE0| &K% =8

@ COBOLT

Page 23




@ CO BO L_lT COBOL-IT Developer Studio— Getting Started
The Debugger Perspective

Version 2.0

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 & O holidays.fd

33 PERFORM load-indexed-file. ~
34 i

35 CLOSE holidaysIX.
36 DISPLAY holiday-record line 2@ col 1e.
37 DISPLAY "all done" line 21 col 18.
» 38 | accept ws-dummy line 21 col 3@.
39 A EXIT PROGRAM.
40 STOP RUN.
41 A
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:

e holidaysIX.cbl % | & holidays.fd

33 PERFORM load-indexed-file. ~
34 4

35 CLOSE holidaysIX.

36 DISPLAY holiday-record line 2@ col 16.

37 DISPLAY "all done" line 21 col 10.

38 accept ws-dummy line 21 col 3@.

39 4 EXIT PROGRAM.

48 STOP RUN.

41 4

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.

4 Debug = e R
~ [@ holidaysIX.dbg [Cobol Program]
v & Cobol Program
¥ o Region[0]
= HOLIDAYSIX () line: 32
wi /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.

[l

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

Instruction Stepping Mode

Not Supported in the COBOL-IT Debugger
Perspective

Use Step Filters

Not Supported in the COBOL-IT Debugger
Perspective

View Menu

Drops down a view of Menu options
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The COBOL-IT Program View

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 3 5 holidays.fd - e
29 77 holiday-status pic xx. ~
30 4
31 procedure division.

» 32 | OPEN OUTPUT holidaysIX.

33 PERFORM load-indexed-file.
34 *
35 CLOSE holidaysIX.
36 DISPLAY holiday-record line 20 col 16.
° 37 DISPLAY "all done" line 21 col 18.
38 accept ws-dummy line 21 col 36.
39 4 EXIT PROGRAM.
40 STOP RUN.
41 b 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-IT Developer Studio

File Edit S ate Search Project Run Window Help
r oOva- viEin|»om & v §l vy v LR
# Debug Variables * % Breakpoints “f Expressions % Interactive Console
v B holidaysIX.dbg [Cobol Program) Name Value o
v i Cobol Program daysIX_record TEST DATE 001 Monday January 012017
v # Region(0] v @ holiday-record
= HOLIDAYSIX () line: 61 # HOLIDAY-NAME TEST DATE 001
= HOLIDAYSIX () line: 48 v & HOLIDAY-DATE
= HOLIDAYSIX () line: 33 * week-day Monday "
4 /C:/COBOL/COBOLIT/DevStudio/workspace/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.8.bat (Sep 29, 2( @ the-month “January *
23 Select All Ctl+A
* the-day 01
o the-year 2017" Copy Variables Ctri+C
¢ Find... Ctrl+F
% Change Vak
< > "January " skl
Edit hexadecimal value.
& holidaysX.cbl & Outlin Watch
* set holiday current-date A v © ENVIRONMENT A
MOVE FUNCTION current-date TO holiday-current-date. INPUT-OUTPUT
set-holiday-name. 9 oo
* set holiday-name file
STRING "TEST DATE ", DELIMITED BY size, working-storage
numeral-alpha, DELIMITED BY size, ~ © procedure
INTO holiday-name. Joad-i
ek Ry S set-holiday-current-date
set-holiday-name &
O Console . =
nnhdayslx dbg [Cobol Vmgmmj /C;/COBOL/COBOL 1T_"l1Pv\tud\n/\'m.'k<pnn=/pm)ﬂr(1 / cobolittmp.10.0.0.153/cobolit.exec_script.8.bat (Sep 29, 2017, 3:07:42 PM)
C:\COBOL\COBOLIT\DevStudio\workspace\project1>IF "C:\Cobol\CobolIT" == "" SET COBOLITDIR=C:/Cobol/CobolIT ~

The Variable View Toolbar

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 Not Supported in the COBOL-IT Debugger

Perspective
<% | 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.

{3 | 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

COBOLIT
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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 °e Breakpoints ¥ % Expressions % Interactive Console RE |G BES VO
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.

e Breakpoints XREAN %M EES =0
[v] ¢ 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

= 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 % %l Interactive Console

Name
% "the-month”
% ""the-day""
% "HOLIDAY-NAME"
%= Add new expression

EE|+ X% -0

Value

“January

"06"

“TEST DATE 006
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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.

(& workspace - Debug - project!/holidaysIX.cbl - COBOL-IT Developer Studio

File Edit Source Navigate Search Project Run Window Help
BiETOTA TS

=R §wi@in|>im

Quic
1 Debug ! “ Expressions
 Bhoiidaysidba [Cobol Program) Undo Typing cule2 Value
i Eﬁc::\.Prug\an\ Reyert File ]Oﬂ(h <LOW-VALUE>
Region/0) 3 Sove Chas B <LOW-VALUE>
= HOLIDAYSIX { line: 37 DAY-NAME" <L OW-VALUE>*
i /C:/COBOL/COBOLIT/DevStudic/workspace/project/.coboli  Qpen Declaration B Ly expression
Open Type Hierarchy FA
Quick Outline cui+0
Quick Type Hierarchy ctisT |
Open With >
Show In Alts Shift+W >
p Cut asx |
€ *holidaysiX.col = | & holidays:fd Copy cuisC ¥ Qutline =
- procedure division. Paste sV + ws-remainder
. OPEN OUTPUT holidaysIX. holid ad
PERFORM load-indexed-file. Quick Fix Ctrl+1 * holiday-record-i
9 . Refactor Alt+Shift+T >  ws-dummy
a8 CLOSE holidaysIX. + holiday-status
a1 DISPLAY holiday-record line 28 cc ~ SOurce 7 + » group-1
DISPLAY “all done” line 21 col 1&  gouey > Aota-slerment-1
[ data-elenent-1 OF group-3 |
accept ws-dummy line 21 col 38. ' Add Label Breakpoint ~ * group-2
E 0GRAM. “ Add Value Change Breakpoint data-element-1
e | © procedure
O Console s ’ | = L EEE e o
h p Debug As s b 01 PAY
olidaysIX.dbg [Cobol Programi /C:/COBOL/COBOLIT/DevStudio/we It (Sep 29, 2017, 3:54:01 PM)
€:\COBOL\COBOLIT\DevStudio\workspace\project1>IF ® GitHub > 31/CobolIT
Team >
c:\cr_:EoL\COEOLIT\Devstuaio\workspace\projectl:CAL Compare With 3
Setting Cobol-IT to C:\CoboliCobolIT
Replace With >
Preferences |
Remove from Context Crl+ Alt+Shift+Down  |able Smartinsert | 43:45
Ahlec % Rraakninte . 557 | tara Come =l =
ables e Breakpoints % Expressions £ %l Interactive Console Bl& %%
Name Value

% "the-month"
z(.;y u "the—day" u

PO N i Y I W WY N LN W )

"< LOW-VALUE>"
"< LOW-VALUE>"
s LOWLVAL UES"

¥y
=?\‘

data-element-1 OF group-2"

"Henry"

eXPTes5 0N
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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

<% | 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 .

== | 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.
2= Outline = B 7=
v © IDENTIFICATION

= HOLIDAYSIX
v © ENVIRONMENT

© INPUT-OUTPUT
v O data

© file

© working-storage
v O procedure

= |load-indexed-file

= set-holiday-current-date

= set-holiday-name

@ set-week-day

= 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
= 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 Consale 52 | & Tasks

COBOL-IT Compiler
COBOL-IT Build complete.

The Console View Toolbar

ZRlE|"B-N-=08

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

the ability to clear the console.

% Clear Console

Clears all text from the open console window.

H Scroll Lock

Perspective

Not Supported in the COBOL-IT Debugger

= Pin Console

Perspective

Not Supported in the COBOL-IT Debugger

El ~ | Display Selected Console

Compiler on Build operations.

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

I |

% = | 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.

E) Console | ] Tasks 52
Oitems
! Description Resource

The Tasks View Toolbar

Focus on Active Task

Places focus in active source file.

View Menu

Drops down a view of Menu options
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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.

[#] Problems 37 [ Console &g Progress == 8
0 items

I
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 Debugger 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 ?

C$DEBUG 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 1D will likely be different.
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&N 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

LYPE SAY
General
COBOIl
Dynamic Languag
Help
Install/Update
Mylyn
Remote Systems
v Run/Debug
Console
External Tools

1 annchinna

Perspectives XS
These settings control perspectives for running and debugging. A perspective
can automatically open when launching or when an application suspends.
Open the associated perspective when launching
‘ Always . Never Prompt

Open the associated perspective when an application suspends

_) Always Never (®) Prompt

These settings assign perspectives to each application type or launcher and
launch mode set. Select "None" to indicate that a perspective should not be
opened.
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[ workspace1 - COBOL-IT Developer Studio - COBOL-IT Developer Studio - a2 >
File Edit Navigate Search Project Run Window Help
New Alt+Shift+N > ~/ Project... Quick A
Open File... @ COBOL Program & Outiine
£ Outlin
. Open Projects from File System... Folder !
File An outline is not available.
Ctr
' Untitled Text File
+Shi
=5 Other... Ctrl+N
(@ New Project [m x
|
Select a wizard —
Move.
Rename. 5 Creates a new COBOL project.
Refresh
Convert Line Delimiters To > Wizards:
Print. ct type filter text © =] b4
Switch Workspace > General Create a COBOL project
. reate a rojec
Restart COBOL proy
s (=l COBOL Project Create a COBOL project in the werkspace or in an external location
Bs Export..
Properties AlttEnter Project name: | project!
Bt Contents
(®) Create new project in workspace
7 Next > O Create project at existing location (from existing source)
£ Problems Localhost
Ditems . T
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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[®} workspace1 - COBOL-IT Developer Studio - COBOL-IT Developer Studio
File fdit Navigate Search Project Run Window Help

= x

o~ CHONR ST R A -HUR SR AR AR S Quick Access| | 5 | @l #
= Navigator I83|» ==n

= & Outline ! ==
& project! An outling is not avallable.
New > [@ confiquration for Debug Attach u] X
GoInto
T T s Set ID by sefecting process on target environment
Localhost did: 12345 pid: 1 [+] Localhost
Copy
Paste
% Delete
Move.. < >
Rename. Update IDs List
& Import..
% Export, Or set ID manually
Localhost ~ 12345
Build Project
Refresh Main  Environment
Cloge Project Debug command
Close Unrelated Projects [cobedb p 12345
Show in Remote Systems view _
[ Use Project Settings
Run As >
Debug As >
Restore from Local History. —
9%COBOLITDIR%\setenv_cobolit.ba
Cobol > Buid
Source Control > Clean Debug || Cancel
Team > Rebuild
aBB ME-E- =0
Compare With > DebugAttach
Configure > Show Build Comn |og |
Log .
Properties
Remove from Context Ctrl+Alt+Shift+ Down v
< >
project!

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.

(& workspace1 - Debug - Source not found. - COBOL-IT Developer Studio

x
File Edit Navigate Search Project Run Window Help

SR MR R R RS- ] - # - il .o Yuick &
# Debug ¢ Variables =
~ B .debug_attach [Cobol Program] Name Value

41 /C/COBOL/COBOLIT/DevStudio/workspace1/project1/.cobalit.tmp. 10.0.0.153/cobolit.exec script.1.bat (Sep 29,: + & WORKING-STORAGE
~ [ .debug_attach [Cobol Program]
~ i Cobol Program
v # Region[0]

@ LINKAGE

= attachit ( fine: 14

= debugid { line: 9
4 /C/COBOL/COBOLIT/DevStudio/workspace1/project!/.cobolittmp.10.0.0.153/cobolitexec_script.1.bat (Sep 29, &
< >
= attachit () line: 14 2 & Outline &
Source not found An outline is not available

[Edit Source Lookup Path..

=iProgress

No operations to display at this time.

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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[®} workspace - Debug - Source not found. - COBOL-IT Developer Studio

file Edit Navigate Search Project Run Window Help

(=R |Bi# >0~ A~ s~ Bin|bumsssese T
4 Dabug 7T 2 o Variables i
“ [ .debug _attach [Cobol Program] Edit Source Lookup Path % Value
# /C:/COBOL/COBOLIT/DevStudio/workspace /project1/.cobol
~ 8 debug attach [Cobol Program] Edit the source lookup path 't?y'
~ i Cobol Program i
X Add, edit or remove source containers
~ o Region[0]

attachit () line: 14
debugid () line: @
# fC/COBOL/COBOLIT/DevStudio/workspace1/project1/.cobol

<

= attachit () line: 14

Source not found.

Edit Source Lookup Path...

Source Lookup Path:
& Default

Edit
M & Outline =
Remove An outline is not available.
Up
Down

Restore Defaylt

[]Search for duplicate sourca files on the path

==

Bl Console I Tasks = Progress

No operations to display at this time.

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

[®1 workspace - Debug - Source not found. - COBOL-IT Developer Studio
File Edit Navigate Search Project Run Window Help

o |Bi%vOrQvics v Bin|ooess R vl v neros
# Debug % “rVariables &2 e Breakpoints % £ C e
v @ debug _attach [Cobol Program] ®} Add Source X Value
£ /C;/COBOL/COBOLIT/DevStudio/workspace 1/project1/.coboll
~ i .debug attach [Cobol Program] Add a container to the source lookup path +'!_§
¥ & Cobol Program A directory in the local file system
~ o Region[0]

= attachit ( line: 14
= debugid ( line: 9 Archive
A /C/COBOL/COBOLIT/DevStudio/warkspace 1/project1/.coboll

<

— &Project =

= attachit () line: 14 & Working set % Qutline =

Source not found &Workspace An outline is not available.
Edit Source Lookup Path... & Workspace Folder

SConsale £ Tasks % Progress

No operatians to display at this time.

OK Cancel

Use the Browse button to locate the Source Location

Quick Access|

@

=

&
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(& workspace1 - Debug - Source not found. - COBOL-IT Developer Studio - >
Eile Edit Navigate Search Project Run Window Help
inw RETOTYAYIE A YD D W A - Quick Access|i| & | @
{®) Add File System Directory X ——
4 Debug Bsi@
~ [ .debug_attach [Cobal Program] File system folder Value
« /C:FCOBOL/COBOLIT/DevStudio/workspace1/project1/.cobol| Specify folder and whether subfolders should be searched
~ 8 debug_attach [Cobol Program]
~ i Cobol Program
~ o Regicn[0] Directory:
= attachit ( line: 14 CACOBOL\COBOLIM\Samples| Browse...
= debugid () line: 9
4 /C:/COBOL/COBOLIT/DevStudio/workspace/project1/.coboll [ Search subfolders
< [
= attachit () line: 14 = E Outline & LA
Source not found An outline is not available.
Edit Source Lookup Path... @ Cancel
==

B Console € Tasks = Progress

No operations to display at this time.

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

@Appuutlons Places system ..

_|wed mar 15,2314 (1
- ©iworkspace - Debug - Source not Found. - COBOL-IT Developer Studio | — O X
File Edit Navigate Search Project Run Window Help [E3
s [ - Rk =R OO RS - AR g - Quick Access @[]
45 Debug % %% ¥ = @O | -variables 52 | ® Breakpoints &7 Expressions tE F@ = = o
~ (&4 .debug_attach [Cobol Program] Name value
~ il? cobol Program r_ W ING-STORA:
 Region[0]
Edit th ookup path
= debugid Ol Add, edit or remove source containers
W sh (Mar 15, 2017, 11:10:52 PM)
source Lookup Path:
#= data - /root | Add | ‘I
» FDefault
| | Edit... | =
= subpgm () line: 13 &2 ‘ B | B¢ Outline £2 ¥ = = A
source not Found. ‘ Up | An outline is not available.
: =
Edit Source Lookup Path.
‘ Restore Default |
|| search for duplicate source files on the path
@ cancel | | oK ‘
B Console & | &) Tasks W X 5 | B bH E ™M e~y = 0
[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
e —m
2] | B3 cosea [ workspace-Debug-5... [B root@oc189dcoc3dd: ... =1
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Debug in the Developer Studio

You are now ready to debug in the Developer Studio :

[8 workspace1 - Debug - C/COBOL/COBOLIT/Samples/attachit.cbl - COBOL-IT Developer Studio
File Edit Source Navigate Search Project Run Window Help

ERd B0~ riE A iR SR - LR
# Debug = 7= B e-variables ©
[ .debug_attach [Cobol Program] Name
4l /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
~ o Region(0]
= attachit () fine: 14
= debugid () line: 9
i /C/COBOL/COBOLIT/DevStudic/workspace1 /project]/.cobolit.tmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, ©
< >
& attachit.cbl &
5 working-storage section.
6 77 ws-pid pic 9(5).
7 procedure division.
8 main.
9 display "Pausing in attachit” line S col 18.
10 ACCEPT ws-pid from environment "COB_DEBUG_ID".
1 CALL "CEPID" using ws-pid.
12 DISPLAY "DEBUG ID IS " ws-pid line 1@ col 18.
13 CALL "C$DEBUG" using ws-pid.
*14 DISPLAY "Carry on in the debugger” line 11 col 1e.
15 EXIT PROGRAM.
16

O Console 1 Tasks = Progress

Na operations to display at this time.

Use the Debugger toolbar buttons to debug your program.

[®} workspace1 - Debug - €:/COBOL/COBOLIT/Samples/debugid.chl - COBOL-IT Developer Studio
Fle Edit Source Navigate Search Project Run Window Help

0~x B EvOvQvipg S viBinpuansap|ITRINH Dy
4 Debug © "B e variables #
~ [ .debug_attach [Cobol Program] Name
#1 /C:/COBOL/COBOLIT/DevStudio/workspace1/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script. 1.bat (Sep 29, : > & WORKING-STORAGE
~ [ .debug_attach [Cobol Program)] @ LINKAGE
~ i Cobol Program
~ i® Region[0]

= debugid () line: 10
# /C/COBOL/COBOLIT/DevStudio/workspace1/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, |

< >

& debugid.cbl 12
1 identification division.
2 program-id. debugid.
3 environment division.
4 data division.

5 working-storage section.

6 procedure division.

7 main. |

8 display "In debugid" line 8 col 18.

9 call "attachit”.

*+18 display "Back in debugid" line 12 col 18.
11 stop run.

% Progress &

No operations to display at this time.

Read-Only

@ X

Quick Acces:

Value
O & Outline = b !
A v @ identification
* attachit
© environment
~ © data
© working-storage
“ @ procedure
* main
v
% - -0
- = x
Quick Access| | E | @38
B £0 "B
Value
o, " = 2 =]
= Outline & e
¥ @ identification
« debugid
environment
¥ © data
© working-storage
~ @ procedure
= main
% =0
~
v
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.

@\Norkspa(?“ - Debug - C/COBOL/COBOLIT/Samples/debugid.chl - COBOL-T Developer Studio =] X
File Edit Source Mavigate Search Project Run Window Help
m PR R R R -TEN - #id v i~ .o Quick Access|:| = | 6848

1 Debug isconnect D -variables

~ B .debug_attach [Cobol Program]
I /C/COBOL/COBOLIT/DevStudio/werkspace1/project1/.cobolit.tmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, ©
~ [ debug _attach [Cobol Program]
v i Cobol Program
« # Region0]
= debugid { line: 10
4l /C/COBOL/COBOLIT/DevStudio/workspace1/project1/.cobolittmp.10.0.0.153/cobolit.exec_script.1.bat (Sep 29, 1

< >

& debugid.cbl h % Outline =
1 identification division. * @ identification
progran-id. debugid.

2 debug debugid
environment division. °
data division. environment
working-storage section. ~ © data
procedure division. > working:-storage
main. * ® procedure
display "In debugid” line 8 col 18. -
3 call "attachit".
+10 display "Back in debugid” line 12 col 18.
11 stop run.
= Progress %
Nao operations to display at this time. A

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$PID" using ws-pid.
DISPLAY "DEBUG ID IS " ws-pid line 10 col 10.
CALL "CS$DEBUG" 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, var);

return 0;

newcall.cbl

The CALL “CS$DEBUG” statement allows us to attach the COBROL
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 "CSDEBUG" 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 c printf.so -G
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)

exyte@exyte-VirtualBox: ~/

exyte@exyte-VirtualBox:~
COBOL-IT Environement

exyte@exyte-VirtualBox:~/D ts/ P 3 - cobc -G c_printf.c
exyte@exyte-VirtualBox: - E Pro t$ cobc newcall.cbl -g -x c_printf.so -G
exyte@exyte-VirtualBox:

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: c_printf.c, c_printf.so, newcall.cbl and the executable
newcall.

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

) i~ ~vQvip v iBi~Hl~ S 4 v Quick Access 5 (@
5. Navigator 2 = B | [¢8cprintic € newcall.cbl 2 | = B | g Outline % = (m
5 & - identification division. a v
. L program-id. newcall. 2
vl attachTest environment division. ~@® identification
[¢ c_printf.c data division. : e newcall
X working-storage section. X
o} _printf.so 01 ws-pid pic 9(5). © environment
= newcall procedure division. +® data
main. -
display "newcall started” line 18 col 18. »@ working-storage
sccept ws-pid from environment "COB DEBUG ID". ~@® procedure
CALL "C$PID" USING ws-pid. s main
display "DEBUG ID IS " ws-pid line 11 col 16.
call "C$DEBUG" using ws-pid.
display "the program will pause here" line 11 col 18.
call "c_printf" using "%s" "Hello\n".
® display "Set another breakpoint here" line 12 col 18.
exit program.
{20 problems %2 & Console = Progress = = n
Oitems
Description Resource Path Location Type

Writable Smartinsert  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.

Refactor Source Navigate Search Eerect Run Window Help

"

Go Into File

Show in Local Terminal Folder
B copy @ CProject
B C++Project
* Delete - onvert to a C/C++ Projec

bcedure division.
Rename... n

display "newcall started” line 10 col 10.
3 Import... accept ws-pid from environment "COB_DEBUG ID".
CALL "C$PID" USING ws-pid.
s Bpart: display "DEBUG ID IS " ws-pid line 11 col 10.
g ; call "C4DEBUG" using ws-pid.
Build Project display "the program will pause here” line 11 col 10.
Refresh call "c_printf" using "%s" "Hello\n".
Close Project display "Set another breakpoint here" line 12 col 16.

exit program.
Close Unrelated Projects

Show in Remote Systems view
Run As

Debug As

Profile As

Restore from Local History...
Cobol

Source Control

& Tasks & Console [ Properties

Resource Path
Team

Compare With

Configure

Properties

This will open the Convert to C/C++ Project Wizard:

Project... -

Location

Quick Access | || & (@ @
o X @B ET =l
z
~© identification
» newcall
® environment
@ data
*© working-storage

~® procedure
@ main

Type
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Convert ko a C/C++ Project

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 \

("1 = RemoteSystemsTempFiles

Convert to Cor C++
© CProject (") C++ Project

Project options

Specify project type
Project type: Toolchains:
%= Executable Linux GCC
| =Shared Library
(= Static Library
= Makefile project

Show project types and toolchains onlyif they are supported on the platform

DeselectAll \

@ | Cancel | |

Finish |

In the C/C++ Perspective, open the C file and set a breakpoint:
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5 LR N )

L5 Project Explorer 22

&

=l

Br&~-yHdv@vit~vO-Qv®c - BiINBEDDE§ o e

= B ||[g c_printf.c 8 |g| newcall.cbl & |

- int c_printf (char * format , char * var)

printf(format, "c_printf reached\n");
° printf (format, var);
return 0;

Quick Access ® ©E
o x|@B BT = O
B AR o %

~

e c_printf(char*, char*):int

[22 Problems 52 | Tasks & Console [0 Properties == (]
Oitems
Description Resource Path Location Type
Writable SmartInsert  1:1
In the COBOL Perspective, in the navigator window, configure the visibility of the “c”
folder by de-selecting it:
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i 4 L RE-R=r 0 28 =] v vyic GO w v
. Navigator & = B_||ld c_printf.c 8 & newcall.cbl
B S ~int c_printf (char * format , char * var)
- % attachTest “c_printf reached\n");
15 .cproject var);
[€ c_printf.c
[ c_printf.so
= newcall
€ newcall.cbl
Navigator Filters
o Select the filters to apply (matching files will be hidden):
1 \@ .project
q .buildpath
launch
.hello
.debug_attach
.settings
.com.cobolit.eclipse.tmp
.cobolit.tmp.*
RemoteSystemsConnections
RemoteSystemsTempFiles
] *
SelectAll | | Deselect All
@ | Cancel | OK |
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Launch the newcall executable

Run newecall from the command-line

> [newcall

newcall pauses after the CALL C$DEBUG command.

X root@a7defelbeaf2: ~/data/devstudio/CDSs2.0/worl

| =)

rewcal 1
DEBUG 1D If

Image 2- Newcall is paused

At this point, re-enter the Developer Studio.
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Right-click on the Project name, and select Cobol from the menu.
@ a7defeibeaf2:20 - 0 X
SEB=LOO [136.68.41.131:59| WN
¥5) Applications Places system & _]TueMarzu. 23114 (7]
C] workspace - COBOL-IT Developer Studio - project1/newcall.cbl - COBOL-IT Developer Studio (=] |
File Edit Source Navigate Search Project Run Window Help
ri- s i A v O v Qi v BiL - -~ %o oo - | Quick Access |i| & (&)
%5 Navigator ax} = A [€ c_printf.c g | newcall.cbl &2 = [ | Bt Outline &3 = 0
P - 1 identification division. 1% =
= il 2 program-id. newcall. - —
[€ c_printf.c New L 1":::g:-e - @® environment
&b c_printF.so Go Into gm p.{cgg(s). 0 » ® data
2 newcall Open in New Window ure division. ~ @ procedure
& newcall.cbl B copy splay “newcall started* line 10 col 10. = main
cept ws-pid from environment "COB DEBUG ID".
Paste splay "DEBUG ID IS " ws-pid line 11 col 10.
11 “C4DEBUG" using ws-pid.
3 Delete splay “the program will pause here® lime 11 col 10.
Move... 1l "c printf" using "%s" "Hello".
splay "Set another breakpoint here" line 12 col 10.
Rename... it program.
= Import...
i Export...
Build Project
7 Refresh
Close Project
Close Unrelated Projects
show in Remote Systems view
Run As v
Debug As »
Profile As .
Restore from Local History...
Cobol L Build
source Control v Clean
Team » | Rebuild
Compare With [ Debug Attach
Configure » onsole =3 Progress O ¥ = 0
Properties Resource Path Location Type
Remove From Context
project1
=5 | £y cps2.0 [ =1 workspace-coBOLIT... & root@a7defeibeaf2: ... [ &

Image 3
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From the Reverse Attach Window, select Newcall.
Click on the Debug button.
@ a7defelbeaf2:20 — O X
B ELOO 138.68.41.131:59[ [
@Appllutluns Places System ., _]‘n.leMar 20,23:15 7]
=3 Configuration for Debug Attach = oject1/newcall.cbl - COBOL-IT Developer Studio (i=] [2] (2]
Set ID by selecting process on target environment
Localhost did: 12345 pid: 3575 moj[Ef R ur T = | Quick Access ‘ | = [@&
t = 0 B= Outline &2 = o
o 1% =
L
[ Update IDs List ©® environment
» © data
Or set ID manually ~® procedure
| Localhost - || 12345 |‘ Bine 10 cou 10. = main
ment "COB DEBUG ID".
| Main Environment ‘ gid line 11 col 19.
Debug command pause here” line 11 col 10.
“Hello* .
[ cobedb -p 12345 || point here* line 12 col 16.
[+ Use Project Settings
Pre debug script
${COBOLITDIR:-/opt/cobol-it-64}/bin/cobol-t-setup.sh |
Post debug script
working directory (default: project directory)
[TV, , | Ranae [ s0 1l
| Debug H cancel ‘
|22 Problems 52 [ console =y Progress - = =10
oitems
Description Resource Path Location Type
i:rojecu
= | £ cps2.0 | €3 workspace-coBOLIT ... | X root@a7defelbearz: ~... [[&] Configuration for Deb... EA =

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

A" @iEvO~vQvig HviBin B B3R BE

L3

45 Debug 22 % i% ¥ = B | ®-variables & % Breakpoints &7 Expressions %I Interactive Console
~[@).debug_attach [Cobol Program) 1
~ (i Cobol Program

~ i Region[0]
= newcall () line: 14 » @ WORKING-STORAGE

= °
»i sh (Apr 9, 2018, 3:32:33 PM) LINKAGE

Name Value

working-storage section. - S
01 ws-pid pic 9(5). © identification

procedure division. e newcall
main. © environment
display "newcall started” line 10 col 18. ~@ dat
! accept ws-pid from environment "COB DEBUG ID". At
CALL "C$PID" USING ws-pid. »© working-storage
display "DEBUG ID IS " ws-pid line 11 col 10. =
call "C$DEBUG" using ws-pid. © procedure
> display "the program will pause here” line 11 col 10.
call "c_printf" using "%s" "Hello\n".
L] display "Set another breakpoint here" line 12 col 10.
exit program.

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

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

Writable Smartinsert  14:1

Image 5- The COBOL-IT debugger is running.

[€ c_printf.c ‘@' newcall.cbl ZZ‘ = O | 5 outline = o3 v

v ¥ | Quick Access \ ®E © B

= g

-

& console % | Tasks . Problems (2 Executables 4 ¢ LBl =EB MBEByN¥y = O
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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

Functionality.

@ a7defelbeaf2:20 — 0 X
e NBSHELLOOD 138.68.41.131:59] W
E5) Applications Places system @& JTueMarzu. 23:18 I
= workspace - COBOL-IT Developer Studio - project1/newcall.cbl - COBOL-IT Developer Studic =
File Edit Source Navigate Search Project Run Window Help
= i i %~ 0O ~Q~ o v B - -t o - | Quick Access ||| m% | (@] #
% Navigator 52 | = 0 [g c_printfc g | newcall.cbl &2 = O | = outline &2 = 0
B | - 1 identification division. 19, =
= = 2 program-id. newcall. - — L
~ ™ project1 3 environment division. » o identification
» =.launche New » 1ta division. ® environment
. yrking-storage section.
Ll c_printF, Go Into | ws-pid pic 9(5). > ©® data
[mé €_printf. open in New window ;gseﬂ“r! division. ~ @ procedure
B newecall & display "newcall started” line 18 col 10. = main
& newcall. ] Copy accept ws-pid from environment “COB DEBUG ID".
= Paste display "DEBUG ID IS " ws-pid line 11 col 10.
5 newcall. call "C4DEBUG" using ws-pid.
¥ Delete display "the program will pause here" line 11 col 18.
Maove... call “c printf" using "%s" "Hello".
display "Set another breakpoint here" line 12 col 10.
Rename... exit program.
= Import...
i Export...
Build Project
1 Refresh
Close Project
Close Unrelated Projects
show in Remote Systems view
Run As »
Debug As » &4 1 coBoL
Profile As " Debug Configurations...
Restore from Local History... A
Cabol »
Source Control »
Team
Compare With |
Configure , B console = Progress [
Properties Resource Path Location Type
Remove from Context
project1
=] | 2 cpsz.0 [& workspace-cOBOLIT ... X root@a7defelbeaf2: ~... | I &

Image 6- Select Debug As/Debug Configurations
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The Debugger Perspective
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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.

]

Debug Configurations
Create, manage, and run configurations

)

B e - Configure launch settings from this dialeg:

MNew launch configuration

| - Press the ‘"New’ button to create a configuration of the selected type.

[=] - Press the 'Duplicate’ button to copy the selected configuration.
[Elc/c++ Application . . . i
@ C/C++ Attach to App 3 - Press the 'Delete’ button to remove the selected configuration.

[E]c/C++ Postmortem | — - Press the 'Filter’ button to configure filtering options.
[E]c/C++ Remote Applic - Edit or view an existing configuration by selecting it.
» & cobol Program
# Launch Group

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

Filter makched 7 of 7 items

@

Close

Image 7- New C/C++ Attach to Application

COBOLIT

Page 58




@ CO BO |_-|T COBOL-IT Developer Studio— Getting Started

The Debugger Perspective

Version 2.0

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.

=3 Debug Configurations >
Create, manage, and run configurations ﬁv
- T
Ols x| B 3 Name: | project1 |
| type filter text 4 | [Z] Main ~_%* Debugger| %~ Source| [C] Common
[Elc/c++ application Projeck:
- [£]C/C++ Attach to Applicati | | | s |
leation: -
[Ele/C++ Postmortem Debu: S
[E]c/C++ Remote Applicatio | froot/source/devstudio/CDS2.0/workspace/project1/newcall |
» @ cobol Program | Variables... || search Project... || Browse... |
= Launch Group
Build (if required) before launching
Build Configuration: | Select Automatically - |
(2 Enable auto build () Disable auto build
(=) Use workspace settings Configure workspace Settings...
R E Appl;
Filter matched 8 of 8 items | =Ll | | PPy |
2] | 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

O B H -
| type filter text 3 |
[Elc/C++ Application
- [E]C/C++ Attach to Applicati
@ project1
[Elc/C++ Poastmortem Debu
[E]c/C++ Remote Applicatiol
» [ cobol Program
¥ Launch Group

Name:| project1

(21 Main [#* Debugger - % source| ] common|

Debugger:| gdb -
Debugger Options

| Main Shared Libraries

GDB debugger: | gdb

GDB command File: | .gdbinit

example "run™.)

| Non-stop mode (Mote: Requires non-stop GDB)

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

Tracepoint mode: | Mormal - |

(Warning: Some commands in this File may interfere with the startup operation of the debugger, fg

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

&

| | Browsg

|| Brows

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

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

(@ a7defetbeaf2:20 - O X
SEBTELOO 138.68.41.131:59
1) Applications Places System @& _|uemar 20, 23:46 (1]
(©] workspace - COBOL-IT Developer Studio - project1/newcall.cbl - COBOL-IT Developer Studio (i) (i) (2]
File Edit Source i Search _Proiect  Run ind: Help.
K Debug Configurations 3] °
i o xy ss || B [@] 4=
| create, and run configurations :
. Navigator 5% | =
B a9 RiC] Add Source B R T
IEICER g
[ "| Add a container to the source lookup path -
» & .launches type filter text A directory in the local file system h oo
L€l c_printf.c fr : 1
> ©c/C++ Application|
5 intf.
"“ SRS « [E]c/Ca+ Attach to A| | Absolute File Path ‘ i icetel ‘
) RS
& newcallcbl @ project1 g Compilation Directory ‘ Eait ‘
- (G T = il = File System Directory E
i newcall.so B rath ! _
[€]c/c++ Remote Ap| ‘;Pa! MIS Directory
» @ cobol Program | |(#Progran -
# Launch Group = Project | © Recent « | @rroot | source | devstudio | cDs2.0 | workspace | projecti | » | (=3
L Project ~ si dified
= Pome size Modifie
= Worksp 22:51
e Worksp| [ Desktop
@ source -
T [ cDS2.0 Yesterd
+ Other Loca...
Filter matched 8 of 8 items
@
_— 53
(2% Problems £ [ co
Oitems
Description
project1
#| [ = cos2.0 [ & workspace-cosoLn
Choose directory to add:
Cancel OK

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.

Debug Configurations

Create, manage, and run configurations ﬁ

[NEE E X -

Mame: | projectl |
| type Filter text 4 | [[Z1 Main |'-?§3$ Debugger |"T;_.- Source |[J commen

[Elg/c++ Application save as
~ [E]c/c++ Attach to Applicati (=) Localfile
© shared file: |[ erowse.. |
[E]lc/c++ Postmortem Debu:
[€]C/C++ Remote Applicatiol Display in Favorites menu Encoding
» @ cobol Program ||+ Debug (=) Default -inherited (ANSI_X3.4-1968)

¥ Launch Group () Other | 1S0-8859-1 | - |

standard Input and Output
I~ Allocate console (necessary for inl;fut)

[ Input File: | |
| workspace... | | File System... | | wariables... |
|| output File: | |
LI — LI 1
Filter matched 8 of 8 items | Revert | | ansy |
@ | Close | | Debug |

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.

@ a7defe1beaf2:20 - O X
NPT H:LOO [138.68.41.131:59 | W
) Applications Places system @& |ruemar 2o, 23:53 (1]
[E] workspace - Debug - project1/newcall.cbl - COBOL-IT Developer Studio i 2] (2]
File Edit Source MNavigate Search Project Run Window Help
g - Wit~ Qi L-iBiw B M3 R R B Y - - X5 - - Quick Access |i| = | @ [%)
4 Debug 5 P— - — x nts €7 Expressions %] Interactive Cunsule_ = mn
~ & .debug_attach [Cobol Program] 5 B @) r9 -
~ £ Cobol Program Select one or more processes to attach to: value
~ 4 Region[0] |
newcall () 3 "+000000000"
o sh (Mar 20, 2018, 11:15:40 PM) = mate-panel (root) - 369 [cores: 0, 1] "+ 000000000"
» [Flproject1 [C/C++ attach to Application] & mate-screensaver (root) - 433 [cores: 0, 1] Pp—————
= mate-session (root) - 334 [core: 0] RAMETERS "4 000000000"
B mate-settings-daemon (root) - 361 [cores: 0, 1]
& mate-volume-control-applet (root) - 411 [cores: 0
= newcall (root) - 3575 [core: 1]
¥ notification-area-applet (root) - 487 [cores: 0, 1]
| |# obexd (root) - 515 [core: 1] I - o - -
£ :J’”“tr" € t:::"“t“".‘hl :; T | # pluma (root) - 3464 [core: 1] S (==louciine]:y = b =
iden cation vision.
program-id. newcall. & sh (root) - 324 [core: 1] > @ identfication
3 environment division. e — = — @ envirenment
v uataldivislon. N » © data
s working-storage section. & . /newcall -
A 81 ws-pid pic 9(5). © procedure
7 procedure division.
8 main.
display "newcall started” line 16 col 1
1@ accept ws-pid from environment "COB DEB
11 display "DEBUG ID IS " ws-pid line 11 c
12 call "C$DEBUG" using ws-pid.
» 13 display "the program will pause here" 1
14 call "c printf" using "%s" "Hello". _
15 display "set another breakpoint here* Y  (2) Cancel H oK
16 exit program. -
17 -
L
B console 52 &) Tasks (2l Problems @ Executables G Debugger Console B bl B* ™M B~~~ = B8

COBOL-IT Compiler

generating makefile

makefile done

Build Project - projectl

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

building /root/data/devstudio/CDS2.8/workspace/projectl/newcall.cbl

cobc newcall.cbl -fixed -fsign-ascii -m -o "./newcall.so” -MT "./newcall.so" -MF .cobolit.tmp.172.17.0.2/newcall-3decddl8ed4Tbb8eblc983df41158d5a0b6803e84.d
COBOL-IT Build complete.

Prompt For Process -

3| | £ cosz.0 [& workspace -Debug -p... X rootmardefelbeafz: ... | A &

Image 12- Search and select from the list of running
applications
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The Debugger Window- Two Debugging 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.

@ a7defeibeaf2:20 — 0 X
s EHSHELOO 138.68.41.131:59] |
E5) Applications Places system @& N _|Tue mar zo, 23:37
E] workspace - Debug - projecti/newcall.cbl - COBOL-IT Developer studio =
File Edit Source MNavigate Search Project Run Window Help

(i[5, 2 i i~ O~~~ io vy~ Biw Sl - T - S T IR AR AR R - Quick Access || | (@[3
4% Debug £2 % i+ ¥ = [ |[wvariables 52 | % Breakpoints €7 Expressions % Interactive Console = 0

~ [@).debug_attach [Cobol Program] % B & [@] r9 e -

~ i cobal Program Name value
~ o Region[o] » @ WORKING-STORAGE
newecall () line: 13 ST

» sh (Mar 20, 2018, 11:15:40 PM)
» [E]project1 [C/C++ Attach to Application]

& c_printFf.c &  newcall.cbl 53 = = outline ;3| 13, = =
! identitication division.
2 program-id. "
3 Environnent divisien. © environment
4 data division. » @ data
5 working-storage section. -
6 01 ws-pid pic 9(5). © procedure
7 procedure division. = main
8 main.
9 display "newcall started" line 10 col 18.
18 accept ws-pid from environment "COB DEBUG ID".
11 display "DEBUG ID IS * ws pid line 11 col 10.
12 call "C$DEBUG" using ws-
» 13 display “"the program wi'l.'l. pause here line 11 col 1@.
14 call "c printf" using "%s" “He
15 display " Set another breakpoint here line 12 col 16.
16 exit program.
17
B console £2 | &) Tasks [2! Problems &3 Executables G} Debugger Console [ BH [ M E > = B8

COBOLIT Compiler

generating makefile

makefile done

Build Project - projectl

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

building /root/datasdevstudio/CDS2.0/workspace/projectl/newcall.cbl

cobc newcall.cbl -fixed -fsign-ascii -m -0 "./newcall.so” -MT "./newcall.so" -MF .cobolit.tmp.172.17.8.2/newcall-3decddl8ed4fbb8ablc983df41158d5a0b6803e84.d
COBOL-IT Build complete.

Launching project1: (97%) - &

| | B2 cps2.0 [& workspace-Debua-p... X root@a7defeibeaf2: ~... | = &

Image 13- Two Debugging Sessions
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The Debugger Window- Focus on C Debugger 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.

COROL-IT Debugger - TestICo
e [ Souwrce Navgate Seprch Proett Aun Nedow el
. . Nk - ; > -0 -]
[ CO00LAT Daveropar Studo | £ COBOLAT Detuigoer' 88
© Debug 2 o Visn
o g Nl

-

¢ Pewcal ci it

QRIECT . COMPUTIR. N
DATA BIVISION
NORAING - STORAGE SECTION
L MYDATA PIC X

LOC PIC X(9) v
PROCESURE DIVISION
START NEwie®

DISPLAY "NIWCALL 3tared
(€18 SO0 NG UsENG
L CALL “NEWSS3® wslng “A" 8

M printt” 5IN %
SXIT PROGRAM

© Conscle 13

{Debug Compale] hello (2) [Cobol Program] sh [Jan 8, 2015 5 09 29 PM)
COROL-IT Eavironeneat set o Jopt/cobel 1t -dedug 64

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

Set a breakpoint in c_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 - Test3Cobol/CSources/c_printf.c - Eclipse
Ble Edt Source Refactor Nawigate Search Project Bun Wndow Help

eys & TN TN R TR (% BSOS S e

8 COBOL.T Developer Studho | £ COBOLT Dsbugger| |88

$ Debug & . Y e s

VO PRTOU (L] AOTIUN (LT AL L DUSRR TG AN e e

% Breakpoints &

[ Thvead (111890 oo 11 (lonpenced UserRequest) |
= nanosleep() at 0x354ecOed2d
= debug_nano_woit() at debug < 165 Ox77ctadf94d0
= get_prompti) at debug ¢ 1.733 Ox7f7cfadidtO
= debug_catback fct() at debug ¢ 2.076 OxM7cfadiebd 3
= cob_set_location() at common ¢ 913 Ox?7cfad8cc)3
= NEWCALL () ot newcall ¢ 162 0x40141) No detads to dsplay for the curre
= NEWCALL() at newcall ¢ 40 0x401004

-

g newcal.cbl [T nanosleep() at a c_prntf.c 2 £ debug.c ) common.c T cobedb.c < newcall.c £ termio.c o |

knt c_printf (char * format , char * var)

P printf (format, var);
rﬂutr 9;

I -

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.

sbelmeawcall <bl - Eclipse

fle 0t Source Navigate Seprch Broject Bun Miosow e

01 B COMLAT Developer Studo | 9 00 (F5) oy |98

© Oebug B
L
« P Thweadl]

ol thQun g 20155092

@ [ Test ICohct [C/C+ + Attach to Apphcation
* 3B newcal [19%
& Thead

o 1) ORreng  ier Megueit
v O tRarmng  Comtanar)

SRIECT . COMPUTER. MR,
PATA DIVISION

WORKING - STORACE SECTION

I MIDATA PIC X(9)

#1 MLOC PIC X(D) Vaam ¢
PROCESURE DIVISION
START. MEWSAD

PISPLAY “NEWCALL Stares’
CALL “CSDEMmG” wiine

CALL “NEWSIS" waleg * y
*fMetlet

P
® ] CALL “c_printf” WSINg "\
EXIT PROGRAR

L o meo XD - S VO TQRTS

g nemcalchi it [T nanosieent) & d ¢ _preric T by = commonc = cobeedb o rewcalc

T R |

| P & WORKNG STORAGE
* LNCAGE

I -

Vi

SEINVALID DATA

& Dsasserrdly B

-
’1 N dedug content

© Cenole 1

[Dedug Conscle] helo (2) 1C00e8 Program] sh Gam 8, 2015 5 9 9PN
COBO0L-IT [avicenenmat set 10 /OpL/cobol-1T.debug- o4

Image 16- Step into the

“C” debugger
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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.

It _printf (char * formag . thar * var

-------

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

Cobol and C/C++ debugging

yyyyy

1. Open project debug configurations:

@ | COBOLIT Page 68




CO BO |__|T COBOL-IT Developer Studio— Getting Started

The Debugger Perspective Version 2.0

File Edit Source Refactor Source Navigate Search Project Run Window Help
e —

HE YO vAv®E S viEN P v 5l v s v D v
Go Into ‘

QuickAccess |i| B @& {i=) 15
Open in New Window :

Show in Local Terminal newcall.cbl 2 = H ||%z0 ®|@B & = g

= ntification division.
IB copy

a -
newcall. L
~® identification
Delete king-storage section. ° nelwcall
YEsc ws-pid pic 9(5). © environment
& cedure division. ~® data

Source . » ki
display "newcall started" line 10 col 10. © working-storage
accept ws-pid from environment “COB DEBUG ID". ~@® procedure

Renam: CALL "CSPID" USING ws-pid.
display "DEBUG ID IS " ws-pid line 11 col 10.

3 Import... call "CSDEBUG" using ws-pid.

Exnork display "the program will pause here" line 11 col 10.
e el call "c_printf" using "%s" "Hello\n".
p . display "Set another breakpcint here” line 12 col 1.

Build Project exi: pl’logram. P

Clean Project

Refresh

Close Project

Close Unrelated Projects

Build Configurations

Bulcimrgets Tasks & Console [ Properties LA ]

Index Ings, 0 others

Show in Remote Systems view Resource Path Location Type

Run As > 5
Debug As dcosoL

Profile As > B 2Local ¢/C++ Application

B ——————————————————————— IDeblg Configurations

2. Configure C/C++ debug attach as shown below, note that only Main tab is

important. Press apply and debug.

COBOUIT Page 69




@ CO BO |_-|T COBOL-IT Developer Studio— Getting Started

The Debugger Perspective Version 2.0
Debug Configurations
Create, manage, and run configurations ﬁ.
5 R B B~ Name: | attachTest Debug |

| type Filter text & B Main _3%* Debugger| &~ Source| ] Common |

[€]c/c++ Application Project:

~[€]c/C++ Attach to Appli¢ \
attachTest Browse...

[€]Cc/C++ Postmortem De || C/C++ Application:

[E]lc/c++ Remote Applica | | | /home/exyte/Documents/exampleProject/newcall

[® cobol Program

# Launch Group Variables... Search Project... | | Browse...

Build (if required) before launching
Build Configuration: | Select Automatically A
) Enable auto build © Disable auto build
Use workspace settings Configure Workspace Settings

Filter matched 7 of 7 items 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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File Edit Source Refactor Navigate Search Project Run Window Help
B~ G BiE~-0-QA~-i®@c F-iBin »

(Quick Access | {| & | @ B 6D

% i ¥ = O ||®:variable %% |% Breakp i} Registe B\ Modules &7 Express ®linterac = O

o

v Thread #1 [newcall] 4118 [core: 1] (Suspended : User Request) LB @@ o ¥
= nanosleep() at syscall-template.S:84 0x7fbc059d830d Name Type Value
= debug_nano_wait() at 0x7fbc05d650bF ®=entry constint i 10
= get_prompt() at 0x7fbcosd6aaea » » frame_overflow struct cob_frame * . Ox7ffe74650510
debug_callback_fct() at 0x7fbc05d6ad09 » ® frame_ptr struct cob_frame * 0x7ffe7464f530

newcall () at newcall.c:185 0x4017bb »®cob_debug_stack_frame: struct (ob_stack_debug_ir: 0x7ffe7464e540

newcall() at newcall.c:41 0x4010dd
= main() at newcall.c:235 0x4019e8
» o Thread #2 [newcall] 4119 [core: 1] (Suspended : Container)

[@ c_printfc & newcall.cbl | newcall.c X = B8 | E= outline X =
-_P!
&5 rtd->current module = module; = s
2z if (cob_debug callback) cob_debug callback(rtd, 7); “ l']}'z}% X oo %
| /* /home/danil/Documents/exampleProject/newcall.cbl:14: DISPLAY */ Rt i 5
25 | cob_set location (rtd, 5, cob_str_©, 14,cob_str_2); E H neW(all—(sonSt'?t)"nr
| cob_field display (rtd, &c 5, &c_4, &c_2, NULL, NULL, NULL, 0); + EXTFH(void*, void*) : int

/* /home/danil/Documents/exampleProject/newcall.cbl:15: CALL */ E e newcall():int
E] cob_set_location (rtd, 6, cob_str_©, 15,cob_str_4); =
P if (cob_debug callback) cob_debug callback(rtd, 6); 'ﬁNEWCALL()-mt

g °newcall_module_init(mds_t*, cob_moc

{
o} i i
WA RHER ARAPEHRES NATSRETErEIAl = K5 15 BNl 0°newcall_(constint): int |

B console X | Tasks §. Problems & Executables 0 Memory EL =S s | S B SR v =
CDT Build Console [attachTest]

compilation terminated.
make: *** [c/newcall.o] Error 1

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.

File Edit Source Refactor Navigate Search Project Run Window Help
e Bitt~vO~-Qv@E L~ Bin b IBNIRIR BIED Bl v oYy v

bUICkACCeSSV B @ = (&

1% Debug &2 ‘ % i ¥ = 0 [0 Variable 32 | % Breakp iif Registe =\ Modules 6 Express ®Jinterac = O
~(®).debug_attach [Cobol Program] | 5B & 6 g
i Cobol Program
+4@ Region[0] Name v Type | Value
= newcall () line: 15 » » format . char* | 0x401fc8 <cob_str_7>"%s"
5 sh (Apr 9, 2018, 3:32:33 PM) > ® var i 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)

= c_printf() at c_printf.c:4 0x7fbc021026b6

[d c_printf.c 2 & newcall.cbl & newcall.c = B & outline X =
f%n! c_printf (char * format , char * var) o BB R 0% T
printf(format, "c printf reached\n"); O c_printf(char*, char®): i
o printf (format, var);
return 0;
}
B console R | &l Tasks . Problems (@ Executables O Memory 04538 Bk mEB-t~ =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

Version 2.0
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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

[ 7 BAEYO~-QR_vim L~viBiv B ] LR R E H v~ > - v Quick Access ®E ©RFE
% Debug =2 R I ¥ = B | ®=Variable 2 % Breakp !iii Registe =\ Modules ¢ Express #linterac = O
~(®j.debug_attach [Cobol Program] £ B $@ re -
~i® Cobol Program l
~® Region[0] Name Value
newcall () line: 16 > & WORKING-STORAGE
+5 sh (Apr 9, 2018, 3:32:33 PM) @ LINKAGE
~[E]attachTest Debug [C/C++ Attach to Application]
~&newcall [4118] [cores: 1]
»@ Thread #1 [newcall] 4118 [core: 1] (Running : User Request)
@ Thread #2 (Running : Container)
s gdb (7.11.1)
[9 c_printf.c ‘s newcall.cbl 53 féf} newcall.c [€] _ printf() at printf.c:28 0x7fbc05961800 = B | = Outline X Ly S (a]
main. . ~® identification
display "newcall started" line 10 col 10. -
accept ws-pid from environment "COB DEBUG ID". ® newcall
CALL "CSPID" USING ws-pid. © environment
display "DEBUG ID IS " ws-pid line 11 col 16. +® data
call "CSDEBUG" using ws-pid. -
display "the program will pause here” line 11 col 10. »© working-storage
call "c_printf" using "%s" "Hello\n". ~® procedure
» | display "Set another breakpoint here" line 12 col 10. =
exit program. S Sd
2 console 2 | & Tasks i Problems @ Executables 0 Memory 4 ¢ (&) LB BB e PN Bl S S
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”

C$DEBUG 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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