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this document may be reproduced or transmitted in any form
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reflect the views of IBM. All materials and discussions

are provided for informational purposes only, and are neither
intended to, nor shall constitute legal or other guidance or advice
to any individual participant or their specific situation.
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Please Note

IBM’s statements regarding its plans, directions, and intent are subject to change
or withdrawal without notice and at IBM’s sole discretion.

Information regarding potential future products is intended to outline our general
product direction and it should not be relied on in making a purchasing decision.

The information mentioned regarding potential future products is not a commitment,
promise, or legal obligation to deliver any material, code or functionality. Information
about potential future products may not be incorporated into any contract.

The development, release, and timing of any future features or functionality described
for our products remains at our sole discretion.

Performance is based on measurements and projections using standard IBM
benchmarks in a controlled environment. The actual throughput or performance that
any user will experience will vary depending upon many factors, including
considerations such as the amount of multiprogramming in the user’s job stream,

the 1/0 configuration, the storage configuration, and the workload processed. Therefore,
no assurance can be given that an individual user will achieve results similar to those
stated here.




The IDz Workbench Curriculum

» Module 1 — 1Dz Terms, Concepts and Navigation

» Module 2 — Editing Your COBOL Programs

= Module 3 — Analyzing COBOL Programs

» Module 4 — Remote Systems — Connect, Navigate and Search

= Module 5 — Remote Systems — Dataset Access and Organization

= Module 6 — Remote Systems — ISPF 3.x, Batch Jobs and Job Management

= Module 7 — MVS Subprojects — Organizing PDS Members and SCM Checkout
= Module 8 - The Data Tools — SQL Code/Test and DB2 Table Access

= Module 9 - Debugging z/OS COBOL Applications

Optlonal Modules
= |Dz/Endevor Integration Through CARMA
= zUnit — Unit Test
» Code Coverage — Test quality feature
= Code Review — Application quality feature
= Menu Manager — Integrate ISPF REXX Execs and CLISTs
= Web Services — SOA development
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Course Assumptions

1. You know ISPF and have used it for at least two years, doing
production work on z/OS with COBOL, PL/l or Assembler

» Note that all of the workshops in this course are in COBOL — although
files exist that are Assembler and other languages for you to experiment
with — as time permits

2. You have:
» No experience with Eclipse or IDz
» Some experience with PC tools
* You have used MS-Windows applications for at least one year
» IDz installed and running on your workstation at version 8.0 or later

* Note that all ISPF discussion/examples and screen captures
assume IBM-installed ISPF product defaults — not any 3" party
or custom Dialog Manager applications you may have installed
on your mainframe

®



How to succeed at this class...

WEIKSIHOPS
1. Attend class: AR

- Ask questions 2. Do the exercises

- Follow the product workflow In Labs.pdf: 3 App|y the
- Identify the terms, concepts - Iterate thru the workflow techni q ues to yO ur

& vocabulary - and relate the and practice the tool navigation ) )
IDz tools/techniques to ISPF (build eclipse muscle memory) | APP-Dev projects:
- Discover the productivity - Commit the U.I. and product - Master the product workflow
features layout to memory & navigation
- Explore features both covered | - Gain more productivity and
and not covered during class speed over time, and use the
features to improve application
quality

IMPORTANT NOTE:

If while you are taking this class your find that you do not have the time to complete the
workshops between sessions:

» Do what you can to follow the instructor's demo during class - and ask questions
» Show up 15 minutes early to each session - ask questions, listen to others' questions
» At the end of each session we will take 15 minutes to cover additional productivity topics

FWIW - You can re-take anv module in this course durina a scheduled Entrv Level trainina class


https://developer.ibm.com/mainframe/idzrdz-remote-training/

IDz Across the Modern SDLC

z/OS Application

Development
Maintenance and
Production Support

Y ™\

Enterprise

SOA/Web Services Applicati
API Integration pplication

Anal yS IS Remote and Local Search
Continuous Integration Modernization

IDz Static Analysis Tooling

~

Parallel/Agile Lifecycle

IBM Debugger & Unit Test Build/Test

Code Coverage
File Manager/Fault Analyzer DevOps

DB2/sSQL and IMS/DLI Tools pipe“ne
Batch Job Management

IDz Graphical Modeling Tools

Development

- Language Sensitive Editors
Construction COBOL, PL/1, JCL, SQL,
Assembler, REXX/CLIST,
- BMS,MFS Graphical Editors
Code Review

Access to your shop’s custom
B |SPF Tools and Procedures




I The IDz Workbench

Topics:

» Debugging z/0S COBOL Batch Applications
= Debugging z/0OS COBOL Online Applications
= Appendix




Topic Considerations

Note: In this topic you will learn how to debug a COBOL program running

on a z/©S mainframe. The screen captures all’describe connecting to a public
ZIOS machine that IBM makes available — during classes.

If'you are taking this course through standard IBM services delivery you should
be able to use the properties (I/P address, port#s, etc.), logon IDs and passwords
that your Instructor provides you with.

But you may also be taking this course standalone —and'in that case, you will
need to speak to your company's Systems Programming staff to learn how. to
connect and/logon.

It goes without saying that the actual file names in the screen captures of
mainframe libraries and datasets will'vary. So you should focus on the process
and steps and “how to" — and don't be perplexed at diffeErences In Screen
captures.

You alse may be using your. company's ewn Source Control Management system
— to do things like builds, compiles, etc. In that case much of the remote
functionality in'IDz will'be customized and tailored to your company's unigue and
idiosyncratic procedures and protocols.



Topic Objectives

After completing this unit, you should be able to:

» Describe the concept of source code debugging

= List the run-times that the IDz Integrated Debugger supports

= List the steps in preparing a program for debugging

= Debug a mainframe batch job
— Describe the run/step/animate options
— List PF-Keys associated with them
— Set/unset/inspect conditional and unconditional break-points
— Set "watch" break-points that halt execution when a value in a variable changes

— Show how to access the LPEX editor functionality during debugging (such as Perform
Hierarchy)

— Be able to Jump to any given line, and run to a line
— Show how to change variable values dynamically during debug
— Show how to set different levels of variable display
— Monitor specific variables you are interested in
= Debug a CICS online transaction

— Discuss the Debug Option setup and configuration requirements for Online Debugging
— CADP Profile/View
— CADP Transaction

— Launch a CICS transaction that invokes the IDz Integrated Debugger T==s

11



Debugging Overview

Face facts: No one gets
it right the first time.

-4 =

» Not at the level of producton business logic

That's why IBM invented source-level application
debuggers, so that you can:
» View program execution, line-by-line
» Verify the value of a variable — during program execution

» Stop and start program execution, and analyze results at
the speed that our procedural understanding of the
application's execution flow can handle

12



Debug Product Packaging Options

1. IBM Debug Tool:

Became IBM Debug for z Systems with IDz v14 and later
Integrated with ADFz and Standalone as PD Tools Replacement
Must own IBM Debug Tool on the host

Includes Green-Screen (3270 Debugging)

2. Compuware’s Xpeditor product line:
» Requires Xpeditor host software + plug-ins to IDz (from Compuware)

3. CA-Intertest:

» Requires Intertest host software + plug-ins to IDz (from Computer Associates)

4. ASG SmartTest:

» Requires Intertest host software + plug-ins to IDz (from Allen Systems Group)

v v Vv Vv

It is up to you to find out which of the above debugging products is installed

on your mainframe. Typically a tech-lead or Project Manager knows — but
your Systems Programming staff? Always know what’s installed.

13



IBM Debuggers — Runtime & Feature Support

- Consult User Documentation for complete list of
*Online

» CICS & IMS T™M

language and language version runtimes supported

= Batch including Batch DB2 and Batch IMS (DL/I and BMP, QBMP)

* Enterprise COBOL (5.1, 4, 3.4) — Debug Tool supports OS/VS and VS COBOL Il
= Enterprise PL/I

C

* HLASM and BAL

Features (partial list):

» Debug mixed-language/cross-platform applications

» Interactive, source-level debugging in IDz with program running on z/OS

» Display, monitor and alter program variables

» Breakpoints — all shapes and sizes — including the ability to set breakpoints in the program source file
» Watch monitors — Integrated Debugger requires @v9.5 and later

» Record/Playback of instructions — Debug Tool only

» View data in Hex (EBCDIC) or string values

» Visual Debugging — Integrated Debugger @v95 and later

» Full asynchronous mode

I
.|l|
[
@

14



Debug Tool - Application Environments

Batch

CICS

IMS/TM

DB2
stored

procedure

UNIX
systems
services

One debugging engine, with support for many environments:

Debug Tool

3

Batch
Application

Batch
region

Debug Tool Debug Tool
1 1
CICS IMS
Application Application
Transaction Transaction

CICS IMS/TM
region region

Debug Tool Debug Tool
% 3
DB2 Stored Posix
Procedure Application
WLM
region

15
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Interfacing |Dz Client with the Server/Debug Software

© Debug - WoebugViewFiles\8001_65136\DDS0001. TEST.LISTING{(HOSPEDIT).cob - IBM Rational Developer for System z

File Edit Mavigate Search Project Run  Window Help

iri- G Wi SIE-@ @ - %-0-9-Q- 1 4@ Y-y
%5 Debug 53 &b Servers] %% b m ot % 3 R % "q; ,@ - 7 7 0|69 variables 32 @ Ereakuaints] it Reg\stersw & Mon\tors} ) Modul
=] E HOSPEDIT [Remote Compiled Application] Mame Value
El[';ﬁ Platform: 2035 390%  Connection: 9,39.68.147:65136 ® oUT-REC 'O¢ 0000
=-of Thread:1 {Runnabls = ® y5-INFUT-REC Your
= HOSPEDIT ; 01 ® pATIENT-MBR 11111
- nﬁ Process: 542200296 Program: HOSPEDIT L] DPATIEMT-MNAME A II tl
® piTIENT-PHONE 12018521 pp Ica Ion
® pLTIENT-TYPE I
® EBED-IDENTITY noot
Engit Load Modul
, : -
® DATE-ADMIT 12/12/2 :“y ne 0a oauie
® AMT-PER-DAY O0011.22
® DIAGNOSTIC-CODE 010
® IN3-TYPE VHMO!
® HOSPITAL-3TAY-LTH 01z
@ paTTRNT-TAT-aWT 0123456,
£ )

% COS0001, TEST, LISTING(HOSPEDIT) cob £

Port#

Line 213 Column 1 Insert Browse

B+ a-1-B—+ z ! 3 ! 4 ! 5 ! & ! T | 4
DD +1 TO RECORDS-RELD. CI' t
DOO-EXIT. ien
EXIT.

****************************************************************

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
100-MAINLIMNE.

% Wagllidate patient type and insurance coverade

DISPLAY "MAINLINE™. b |
DISPLLY W3-INPUT-REC.

IF VALID-TYPE AND VALIDLNS—TYPE

” WRITE OUT-REC [a15-IN5-TYPE = TRUEEC

E3

Architectures:

» Client software is installed with IDz on your workstation

» Communicates with the Debugger run-time engine on the mainframe
» Establishes handshake using combination of: TCP/IP address + Port#
* You can “reuse” IDz Remote Systems connection

[Jom]]
I
.|||
[

@

16



Discover TCP/IP address and Port™*

= Open the Debug Perspective

& - Click the small downward pointing triangle & - = = 5)[e- variaes

~ next to the debug-daemon icon
» Note the Port#
» Select: Get Workstation IP...
» Copy the IP address

g Breakpoin

Debug UL daemon is liskening curl pork: G001 |

& Stop liskening
Change Part...

et Workstation IF,.,

ional Developer for Sys

O Debug - \\FttRemote TempFiles\DEMOMYS.DEMOPKG. IBM.COM\DDS0001\DDS0001. TEST. JCLXHOSPRUN. jcl - IBM Rai

File Edit Mavigate Search Project Run Window  Help

: C - 5 o

43 4

B serves %

Vi@ @ 30 % Q-

2 T =)

o

.-.Evvzlﬁ

Note: Your IDz Port# will most likely be
set once — permanently

But, depending on your installation’s
policies workstation's TCP/IP address
could change — often — usually every day

© Workstation IP

9.768.77.218

(=)= Variables

‘Warkskakion IP

Cuk

Delete

- Undo E
Paste g

bwork Adapker - Packet Scheduler Minipork
000 PL Mebwark Connection - Packet Scheduler Minipark

*** Hardcoding your TCP/IP address + Port# in the TEST
statement will be needed for CICS & IMS TM debugging.

Select All




TEST (launch) Statement — Syntax Options

Simplified workflow to connect your Client to the listener via a TCP/IP address.
Three options:

» Hard-coded TCPIP Address + Port#

//CEEOPTS DD *
TEST(, , , TCPIP&9.65.235.251%8001:)

» TEST(,,,DBM) launches the “Internal Debugger”

//CEEOPTS DD *
TEST (, , ,DBM)

» (,,,DBMDT%TSOID:) launches “Debug Tool”

//CEEOPTS DD *
TEST (, , ,DBMDT$DDS0001:)

®
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Perspective Switch — Prompt
Upon Debug Open

» The z/OS Debugger
will interface with your
Dz client through the
//CEEOPTS DD card
and TEST statement

= When the handshake
is successful, you'll be
prompted switch to the
Debug Perspective

» Click Yes

Fle Edt Wevigste Search Froject Aun Window Melp

%5 Debug 11 4 Servers -
B " HOSPEDIT [Remecte Compded Aoplication]
2 % Platfom: 05 3 Cornection; 9,37.65, 147:
= o Theead:1 (Runnable )
= HOSPEDIT 101
il Process: S42200096 Frogram: HOSPEDIT

HF DOS000LTEST LISTING(HCSPEDIT) cob £1
Line 213 Column 1 Inmare

B+ 2= 3

ADD 41 TO RECORDS=READ.

X = O jER\
Line 7 Column 29 Insert
B e — T e et E S
DDSOO01T JOE , ~ E
MaGCLALSS=H, MSGLEVEL=(1,1),TIME={(,4),REGION=70M, COND=(16,LT) = I
A [
STEP1 EXEC PGM=HOSPEDIT
STEPLIE DD DSMN=DDI000L1.TEST.LOALD, DIZP=3HR
CEEOPTS DD + [
TEST(,,, TCPIP&Y.76.55.5355001:)
JlEwFsrss ADDITICHWAL RUNTIME JCL HERE ##+#%%
INFILE DD DEN=DD200OO01.HOZPIMN.DATL, DIZP=3HR
SY30UT DD DEN=DD30001.TEST.COPYLIE (DATAEDIT) ,DIZFP=3HR
EPFTOUT DD DEN=DD30001.TEST.RPTOUT (DATALOTS) ,DIZP=3HR
ERRCOUT DD DSN=DD30001.HOSPOUT.ERROR, DISP=3HR
OUTFILE DD DSM=DD30001.HOSPOUT.DATL DISP=3HER
STYITIOUT DD
FEE
STEPZ EXE , This kind of launch is configured to open the Debug perspective when it
9
STEPLIE DD D \_{’) suspends,
f‘lfll TEETTETY ADDI
INFILE DD DSI _This Debug perspective is desi_gned ko support applicat_iu:un debugging. It
incorparates views For displaving the debug stack, variables and breakpoint
SYI0UT DD D3I management.
ERROUT DD D3I
OUTFILE DD D Do you wank o open this perspective now?
SYITIOUT DD
i [ Iremember my decision
STEP3 EXEC P
SYSPRINT DD ves || mo
D Debug - WoebugViewFiles\B0O01 _651 36W0DS0001 flﬂi[’ [Dl.ab - IBM Rational Developer for System z
c® - - B-0-Q-Q- s
W B3R B AT T O o0 variabies 7 % Breakpoirks | ! Regsters | EF Morkors | ) Modul
Name Value
5136 - | 1 o
e s nevrnc o Your
: PATIENT-NER 11111 . !
L4 :::’1:g::’::;E 12016521 App'llcatlon
® PATIENT-TYPE G 1
- - T
® purtosmrr | Narass Load Module
® ANT-PER-DAY oDD11.23
: DIAGNCSTIC-CODE D;:o 1
INS-TYPE ' o
L ] S ETRY =
—§ = z/OS
[ Data
Debugger gatan
. ¢y pora— ] oource
Client

DOO-EXIT.
EXIT.

T Type an

EATHL INE ",
DPISPLAY ¥S-INPUT-REC.
IF VALID-TYPE AND VALII

» VRITE OUT-REC GammeTie = TaeEC

d insurance coverage

DI.INS-T\'PZ



Ready to Debug

1 Debug 2 % Servers

After yo u CI I C k YES at 4 4 TRTMNTR [Incoming Remote Debug Session]

4 52 Platform: zOS 380X Connection: 127.0.0.1:58063

the Confirm « & T, Gumale
Pers p eCt I Ve SW I tC h o= | Pro?ess: 58?9?4é48 Program: TRTMNTR

prompt:
» The Debug Perspective

&1 XSAM.jcl ®] *XSAM3jcl ®] *BNCHMRL jcl %5 TRTMNTR.TRTMNTR.cob &3

opens S S,
u Debug Current Instruction PointerfON DIVISTOM. P810001

| | -
A Read Only CopyOf 999 changed lines TRTMNTR.. 0020002
your source is C0p|ed 9000031000300 AUTHOR. JON SAYLES. P030001
900004 000400 INSTALLATION. COBOL DEV Center. P040001
down from z/OS to your 900005 000500 DATE-WRITTEN. 91/23/88. 0050001
. . 000006 000660 DATE-COMPILED. 01/23/88. PE6AAN1
IDz client & workstation 800007 900760 SECURITY. CONFIDENTIAL PATIENT DATA. PB70001
8000808 00360 PB2RA01
] A Copy Of your Ioad POBRAT QOROPEH * ** kK Kk ok ok AR AR AR KRR AR AR AR R AR AR R R AR R ARRRRERRRR AR R REXGHR0000T
. 000010 001060*REMARKS . change 9100033
module is NOT placed B 0 1 00+ 0110001
i 800012 001200* THIS PROGRAM EDITS A DAILY TREATMENT TRANSACTION FILE 09120001
into an Address Space 800013 001200* PRODUCED BY DATA ENTRY OPERATORS FROM CICS SCREENS 0130001
: 000014 001400* 9140001
4 Th_e Cur_rent In_structlon 000015 001500* IT CONTAINS EVERY TREATMENT FOR EVERY PATIENT IN THE 09150001
Pointer is not in the 000816 001600* HOSPITAL. 0160001
PROCEDURE 200017 001760* p170001
200018 001300* THE PROGRAM EDITS EACH RECORD AGAINST A NUMBER OF 9130001
DIVISION 200019 001900* CRITERIA, BALANCES FINAL TOTALS AND WRITES GOOD 0190001
800020 002000* RECORDS TO AN OUTPUT FILE 0200001
= To open your Load 000021 002100* 9210001

MOduIe |nt0 an Address ?Consc;l;éis;drs‘#: ;asks @S;:;iisnsole [£ Problems| € Executables| = SQL Results| 0 Memory | Eli Code Coverage R
SpaCe and begln rocess. rogram:

debugging you press F5

or click the Step or

Resume action icons TS
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The Debug

“Action” Icons

ﬁ Debug o2

—l :_“!.-"u u.ﬁ.cntrlulIT
Resume: Run

the program to

ABEND orto pE=

EQJ ess 547200296

—

ol SErvers

moke Compiléd &

rogram: HOBPE

Terminate:

End the
program

formm: 205 390/ Conngckion: 9,409,658, 14712456
a breakpoint, [Thread:1 {Ryrnable

DIT

Debug Listener,
(Should be green) i

TR

Step Return: run
until return from
subprogram: F7

Step Over:

Disconnect:
from the

Step: run one
statement: F5

run one
statement,
but step over}
a CALL: F6

debug engine

Animated Step

Continuous sou

interaction

debugging without user

rce-level

®
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. . Variables
The Debug Perspective and Views Hre ks

" T o
%5 Debug 52 &l Servers} = O | 64= variables &2 g Breakpn:nints) b Registers} [ Mo & M on |to rs
5 O WY BT 0 R | Name VleWS
= i HOSPEDIT [Rem . ® RECORDS-READ
gy The Debu g action Icons ® FILE-STATUS-CODES
- Eg® Thread: g = ® ys-INPUT-REC
: = HOSPEDIT : 01 ® PATIENT-NER 1t
“pe| Process: 542200296 Program: HOSPEDIT ® PATIENT-NANE
® PITIENT-PHOME '2016521111"
® PITIENT-TYPE ‘I
® EED-IDENTITY 0001
® DATE-ADNIT '12/12/2005"
® LANT-PER-DAY 00011.23
@ DTARMNOSTTC—CONTE o010
A5 I
. = o E= .
] HOSPRUM. ic] ﬁ‘f» DDS0001.TEST. LISTING(HOSPEDIT) . cob 52 0= outine 52
Line z01 Column 1 Insert Browse m 12 =R b
-y -1 —-"{1-F - 4 g4 e | —4—
B---+-7i-1-B--+ z S— + 4 + 5 + & + T—| -+ = = PROGRAM: HOSPEDIT
o H
i R 2 - IDENTIFICATION DIVISION,
HOO-EXIT. [RECORDS-READ = +00000} & ENVIRONMENT DIVISION,
LIT. [ DATA DIVISION,

. = FROCEDURE DIVISION,
- 000-HOUSEKEEPING,
Thiiz routine contains the businesz logic for the program b o OO0-EXIT.

- 100-MATNLINE,

- 100-EXIT.

oo ol e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

%

%

Read-only copy of source code |

Program

Qutline
View

[Jom]]
IHIH
h
Huyll

.|||H
il
@
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The Debug Perspective and Views — 1Dz v14.1.x and Later

The Debug action Icons

m = Mvs-vi}%vﬁ;.r\@.m%.-‘ 5@ b v B Acivity: Other Activity ~ BI@IE B E %+ v O~ Qv # v f v il >0 Gy v U0 @ @
= Visual Debug 2 Step Into (F5) |

[— Visual Debugging a
"y M e S Preereeerrerree Displays
i e g i Paragraphs/Sections in
S your Procedural logic

# DDS0001.TEST.SYSDEBUG(SAM3).cob 2 RIS Outlineﬁ*lz Variables (’e Breakpoints (E Monitors &2

| - |

% NUM-UPDATE-REQUESTS = X'000000007C"

=== =TTl == ===B====t=o | FPe===fm===fle===f===Fm= === ===f====F== | =0====F v @ CUST-KEY
009436 029713 CALL "SAMA' USING CUST-REC, TRANSACTION-RECORD, ~ ® CUST-ID = 267700
0009437 029714 WS-TRAN-OK, WS-TRAN-MSG ® CUST-REC-TYPE = ‘A’
000438 029715 IF WS-TRAN-OK NOT = "Y' & TRAN-KEY = ‘555554
009439 029716 MOVE WS-TRAN-MSG TO ERR-MSG-DATAL + @ CUST-REC
000440 029717 MOVE SPACES TO ERR-MSG-DATA2 s ® CUST-KEY
0009441 029718 PERFORM 299-REPORT-BAD-TRAN a ) o
eeed42 929719 ELSE CUST-NAME = "Andropov, Picov
009443 029720 ADD +1 TO NUM-CRUNCH-PROCESSED ® CUST-ACCT-BALANCE = +0000000.00
009444 029723 END-IF . @ CUST-ORDERS-YTD = +0000000000
0009445 029724 ® CUST-ADDR = Kalchbuehl 17000
000446 029300 PRSI INLLY - ® CUST-CITY = "Chur

> 000447 029900 ADD +1 TO NUM-ADD-REQUESTS . ® CUST.STATE<" *
000448 020000 PERFORM 720-POSITION-CUST-FILE. ) )
000449 039100 IF CUST-KEY = TRAN-KEY ® CUST-COUNTRY = ‘Switzerland
000450 030200 MOVE 'DUPLICATE KEY: ' TO ERR-MSG-DATAL > ® CUST-MONTH
900451 020300 MOVE TRAN-KEY TO ERR-MSG-DATA2 ® CUST-OCCUPATION = ‘Limo Driver
® (CUST-NOTES = 'ore notes. And yet more notes.Some

Read-only copy of your program source
45 Debug 8 4 Remote Systems| (@ Debug Console| O Memory,

Outline, Variables
~ & SAM3 [Incoming Remote Debug Session] B rea kpo i n tS &
~ i Platform; zOS 390X Connection; screenshots.firefox.com:50599
~ o Thread:1 (Runnable) - -
210-PROCESS-ADD-TRAN : SAM3 : 03 M O n Ito rS VI eWS

100-PROCESS-TRANSACTIONS : SAM3 : 02

000-MAIM : SAM3 : 01
i Process: 588302528 Program: SAM3
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Debugging your code

The Action Icons

Actions to execute

program statements:

Step (F5)
= Executes the current
instruction

= Positions the pointer at the
Next Sequential Instruction

Step Over (F6)

Executes the current
instruction

= Exceptona CALL
statement — where Step
Over runs (executes) all of
the logic in the Called
subroutine stack

= Positions the pointer at the
Next Sequential Instruction

Step Return (F7)

=  Executes all of the
statements thru to the end
(GOBACK) of the program

Resume (F8)

= Executes (runs) all
statements until:
» ABEND
» Breakpoint
» Normal EOJ

1% Debug
£ SAM3 [Incoming Remote Debug Session]
~ ¢ Platform: zOS 390X Connection: screenshots.firefox.com:50820

= XSAM,jcl

A Remote Systems | 44 Servers I=:=>|'*€e > [ ] H’| o 3{.

v:<;,-u?l @v

~ o Thread:1 (Runnable)
= 000-MAIN : SAM3 : 01

%% DDS0001.TEST.SYSDEBUG(SAM3).cob &2

"Step” to
execute

Step Into (F5) |

[ S S O S i S
000336 021500

@08337 021600 @1 CUST-KEY-DIAG PIC X(6).
@08338 021601 @1 REF-MOD-VAL PIC X(4).
@88339 921602 @1 REF-MOD-1 PIC S9(1) VALUE 1.
000340 021603 @1 REF-MOD-2 PIC S9(1) VALUE 4.
@08341 021604 @1 ABEND-TEST PIC X(2).

EST-N REDEFIMNES ABEND-TEST PIC S9(3) COMP-3.
Current

Instruction
Pointer

R R R R R R R R R R T R R R R R R R R R R R R R R R R R R R R R R R R R

VISION.

R R R R R R R R R T R R R R R R R R R R R R R R R R R R R R R R R R R R

348 022300 000-MAIN.
200349 922400 ACCEPT CURRENT-DATE FROM DATE.
@08358 022500 ACCEPT CURRENT-TIME FROM TIME.

AARDIEA A7 IEAR NTCNI AV '"CAM1 CTADTCN MATC _ ' CHNDDCMT MAMTL " F7

Additional Debug actions:

Terminate (Ctrl+F2)
= Halts the Debug session

Open Visual Debug

= Opens a view that keeps a running visual depiction of the program’s
business logic procedural flow

24
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Additional Debug Actions — Jump to & Run to Cursor Location

« Jump to Location - skip over sections of code to avoid executing certain

statements or move to a position where certain statements can be executed again.

Useful:

= To avoid called programs or I/OS to a not available dataset

= Or to iteratively execute some statements of interest

= Run to Location - executes all statements between the current location and the

run-to location.

% EMPOTZ24.POT LISTINGICUSYSAR] X
Line 92 Colwnn 2 Insert Erowse
O R Y -
000090 an MCOVE "REGIOE" TO PROGRAM-TO-CALL
000091 a1 CLLL PROGRAM-TO-CALL USING RECEIVED-FROM-CALLED
Ej\; 00009z a2 MCOVE 66 TO VALUEL
000093 93 DIVIDE VALUEl BY RECEIVED-FROM-CALLED GIVING RESULT
000094 Find Text... Chil+F ¥ "The result is ... " RESULT
ooo095 Foirr [ et [EfriFh
a00asa6 Find Function ar Entme Paint... Chil+F12 NMCHFLAG > 1
0000397 - LLL 'REGIOC' USING Input-name
D000S9E Add Breakpaint [SPLAY "ERANCHFLAG GRELTER THAN 1"
000099 Add'watch Breakpoint... FRFORM 0300-SEEYL
000100
000101 WI’[SPLAY "ERINCHFLLG <= 1 no STATIC CALL"
Fun To Location
000102 FRFORN 0400-GOODEYE.
o00103 tdanitar E xpression
000104 Manitor Memary » f "EXECUTED SEEYL PLRAGRAFH".
000105
» 000106 Change Text File... ¥ "EXECUTED GOODEYE PARAGRAFH".
oooio7 Switch Yiew P




Returning to the “Current Instruction”

* To get back to the Current Instruction Pointer (the "next sequential

instruction”) — If you've navigated away within the source:

» Click the small blue rectangle in the right-hand margin of your

source code

%% DDS0001 . TEST.5YSDEBUGISAMS). cob 52 = 0O
Line 345 Column S1 Insert Browse
e e Sy - S S Y -

000335021600 D1 WBEND-TEST PIC (2] . 0002 1600 A

000336 021700 01 ABEND-TEST-N REDEFINES ABEND-TEST PIC S9(3) COMP-3. 000z 1700 ]

000337 02 1200 0002 1300

|:||:||:|338 |:|219|:||:|'.\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".‘.".\".\".‘.".\".\".\".‘.".\".\".\".\'thtttttttttttttttttttt |:||:|219|:||:|

000339 022000 PROCEDURE DIVISION. n002z000

|:||:||:|3.4|:| Dzz1|:||:|'.\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".\".‘.".\".\".‘.".\".\".\".‘.".\".\".\".\'thtttttttttttttttttttt |:||:|221|:||:|

000341 022200 no0zzzoo

000342 022300 O00-MATH. 00022300

000343 022400 ACCEPT CURREMT-DATE FROM DATE. 00022400

000344 022500 ACCEPT CURREMT-TIME FROM TIME. nodRebug Current Instruction Poinke [%
% 000345 MEELEN DISPLAY 'SAM1 STARTED DATE = ' CURRENT-MOMTH '/ 00022 600

000346 022700 CURRENT-DALY '/' CURREMT-YEAR ' (ree/dd/vy) ' . 00022700

000347 022200 LDISPLLY ° TIME = ' CURRENT-HOUR ': n002 2S00

000348 022200 CURRENT-MINUTE ':' CURRENT-SECCND. N002 2900

000343 023000 00023000

Note that this icon can be hard to
see — especially in large source files
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Visual Debug — IDz v14 and later

» Tracks your program’s execution path PlErpri BBy eS| Lo

through the PROCEDURE DIVISION. % Disable Visual Debugging
Only Show Current Execution Path

= Disable/Enable Visual Debugging using this © ' Show Entry Diagram
"~ menu bar drop-down icon Sg I el i
] BNCHMR1 jcl & XSAM3 jcl XSAMjd  [%5 SAM3.listcob &3 = O ||g= Outline | #4 Remote Systems
- . & z/OS UNIX Files
& z/0S UNIX Shells
I R S G | MO S PO S S Y O S, | T 4 ¥ MVS Files
800520 P39000 IF WS-CUST-FILE-EOF NOT = "Y' 0039000 - » %, Retrieved Data Set
000521 039100 PERFORM 721-COPY-RECORDS 0039100 - % My Data Sets (DDS
0800522 939200 UNTIL CUST-KEY >= TRAN-KEY 0039200 . % DNET045.8+COBO
000523 039300 OR WS-CUST-FILE-EOF = 'Y 0039300 . % My JCL Datasets
0800524 039400 END-IF 0039400 % My REXX Fil
000525 039500 END-TF . 0039500 e es
000526 029600 0039600 » 4 Test COBOL Source
800527 939700 721-COPY-RECORDS. 0039700 - 3¢ Test Source Librari
000528 039800 MOVE CUST-REC TO WS-CUST-REC . 0039800 1 - % Diagnostic Codes -
®  @08529 339900 PERFORM 74@-WRITE-CUSTOUT-FILE . 0039900 (=] . & My Favorites
000530 010000 PERFORM 730@-READ-CUSTOMER-FILE . 0040000 3 TSO Commands
0800531 010100 0040100 L g
& Console |+ Tasks | & Debug Console |[2! Problems |3 Executables | @ Memory | < Program Control Flow 2 “_Elj Code Coverage Results| 4" Search /

Visual Debugging
displays program current
execution path
(paragraphs and sections)

4{“ B830-REPORT-TRAN-PRO CESSED}

7 3T 200-PROCESS-UPDATETRAN | -7 72711007 o000

»{ 1T 100-PROCESS-TRANSACTIONS;

3 4T 740-WRITE-CUSTOUT-FILE}

.

B 4] 299-REPORT-BAD-TRAN

b1

Ly %(T 210-PROCESS-ADD-TRAN] -

I 9T 700-OPEN-FILES

--E{ﬁ 730-READ-CUSTOMER-FILE

} "{1T 220-PROCESS-DELETE-TRANJ 712711170 ] B

* .- ] 800-INIT-REPORT H 7
S (asommaaesssmssaessmsEmERCIIONAE A NES AR > 4T 710-READ-TRAN-FILE} .

[ sms}

i 4] 850-REPORT-TRAN-STATS |

L The visual paragraph stack view is synchronized to your
source file and the load module machine instructions




Statement Breakpoints

= A statement breakpoint stops the program when it reaches a
statement:

» It stops before the statement runs

= A breakpoint can optionally be made conditional
» A simple condition may be specified such as:

= VariableX > 999

...0r...

= VariableY = 'Abc'
= A breakpoint can be based on a frequency:
» Stop the Nth time a statement runs

= A breakpoint can stop at the Entry to a Load Module

®
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Setting Statement Breakpoints

%% Debug 22 4l Servers ~ O || 9= variables | ©a Breakpoints &2 1 Registers | [E5 Manitc
W BB DR i %
= @HOSF‘EDIT [Remote Compiled Application] [+] & Statement [DDS0001.TEST.LISTING(HOSPEDIT): 263]

=18 Platform: 205 390%  Connection: 9.39.65. 14712436
=g Thread:1 {Runnable
= HOSFEDIT : 01
p-_, Process: 542200296 Program: HOSPEDIT

ﬁDDSIIII:IIIII.TEST.LISTING{HDSPEDIT}.EDI: &3 = B EE O
Line 253 Column 1 Insert Browse
I———+—*A—1—B——+————2————+————3————+————4————+————5————+————E————+————T——|—+————B
MOVE EED-IDENTITY To BED-IDENTITY-0O. ~

ADD  PAT-TOTAL-AMT-NET To PATIEMNT-TOT-AMT
GIVING PATIENT-AMT-FPER-DAT-O.
MOVE IN3-COVERAGE-PERC To IN3-COVERAGE-FERC-O.
MOVE INS-TYPE T2 INZ-TYPE-O.
ADD  +1 T HOSPITAL-STAY-LTH
GIVING HOSPITAL-3TAY-LTH-O.

* mowve in-rec TO out-rec.

WEITE REPT-REC FROM W3-OUTPUT-REC.
@ ADD +1 T RECORDI-WEITTEN.

dbl
click

Set a statement breakpoint by
double-clicking in the gray area
next to a statement
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Run to a Statement Breakpoint

%5 Debug 52 Resume — O | 9= variables | ®a Ereakpaints 3 5 Registers | B Manito
= 1 :
Oe ] @ & | -3 2 @ LS R X %|
= E HOSPEDIT [Remoke 'k piled &pplication)] ﬁ' Sktatement [DDS0001. TEST.LISTING{HOSPEDIT): 263]
=35 Platfarm: zos 3Resume (FS) hn: 9.539.68.147: 2436 4
= Thread:1 (Ru
p;'_| Process: 5422002 RT CSPEDIT
click
ﬁ'ﬂDDSEIEIEII.TEST.LISTING{HOSF‘EDIT).EDh X3 = O EE o
Line 263 Column 1 Insert Erowse
B+ *&-1-B——+————2————+————3————————d————t——— =B - ————T—— | = 4-—— -
ﬁi‘&\\\\\\ ADD +1 TO RECORDS-TRITTELN. ~
* e Your statements here to read the input file
¥ Reme MO To IFCODE if the input f£ile j= AT EMD
FEAD T INTO Wa-INPUT-REC
MR TO MORE-RECORDZ-3TW i
o TO 100-EXT
END-RELD
ADD 41 TO RECORDES-RELD. i . 2
. ao_kw1T A breakpoint icon is shown...
Exn. and the breakpoint is also i
- - - v
shown in the Breakpoints view. | =
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Edit/Create Conditional Statement Breakpoints

()= Yariables | ®a Breakpoints &2 WY Registers | 2 Marito Select the Breakp0|nt

NN Statement [DDS0001, TEST. LISTIMNGIHOSPEDIT): 263]
= Go to File

Add Breakpoink r

m

[ Disable
¥ remove !
& RE'TID"."“ Al O— _

——fm———t—— = Copy
9 Export
£ 15 AT ENI g‘a Irnport

Required information

Sets a breakpaint to stop execukion at a spec

[ ] Defer breakpoint until executable is loaded
Load Module/DLL/Executable

X % Right-click and select: Edit Breakpoint...

Select E Edit a Statement Breakpoint \_j Edit a Line Breakpoint u@ﬁ

ific source lir

| HOSPEDIT

Cbiject/ProgramiCSECT

| HOSPEDIT

Sourceloptional):

| DD50001, TEST LISTIMG(HOSPEDIT)

Skaternenk:

| 263 |
a

Can set to different statement/line
Or click Next > to specify

conditional breakpoint logic

Optional parameters fﬁ;

Make the breakpoint conditiona A breaprInt can trlgger the
&h time the statement runs...

Thread: Every

I
Frequency

From: 1
Ta: Infinity
Every: 1

Expression;:  NUM-UPDATE-REQUESTS =4 \ .
... and breakpoints

can be conditional.

® MNext > l Finish ] l Cancel ]

[l

||'|
1
l|IL
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Additional Breakpoint Options

%5 Debug 52 4ib Servers = O || 9= variables & Breakpoinks &3 4 Registers | B Manitars
0 0] @& B3R TR X %|#
= ﬁ"‘ HOSPEDIT [Remote Compiled Application] LS00 ST, LISTIMGIHOSE 1 PES
= Eﬁ Platform: 203 390 Conneckion: 9,39,68, 1472436 # Go ko File
=5 Thread:1 (Runn Th t th _
= HOSPEDIT : e program ran to e Add Breakpoink k
sl Process: 54220028 Dreakpoint Edit Breakpoint...
[ Disable
1
% Femove all i
Select all Chrl+a
Erowse _
B-——+-h-1-Bo—t=—f 2B g B4 — 7 [5 COPY Chri+C

?ﬁ Export Breakpoints, ,

emerber to mowve "NO" to IFCODE if the input file is AT JND o5 Impoart Breakpaints. .,

You can remove the

breakpoint by double

clicking again here... ... or by deleting it from
T the Breakpoints view

[Jom]]
I
.|l|l
[

@
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Entry Breakpoints — to stop in a specific program within a series of subroutine calls

\-_) Debug - RemoteSystemsTempFiles/DebugViewFiles/6/DDS0001.TEST.SYSDEBUG(SAM3).cob - IBM Rational Developer for z Systems

File Edit Mavigate Search Project Run Window Help

il Siw I EN R RE D T A ROR R R ARl N ARSI A R R A c | A
15 Debug 2 4 Sewers} = B ||==Variables| ® Breakpoints 2@\1‘.’.‘;‘? Registersw il Modules} (2 Monitors}

4 @ SAM3 [Incoming Remote Debug Session]
4 [ Platform: zOS 390X Connection: demomvs.cc9.pokibm.com:31467
4 5 Thread:1 (Runnable )

s Process: 587253952 Program: SAM3

LI BN v RE| P S

-_‘<__Ev

Entry [SAM4] [deferred]

>
=

\-_) Edit an Entry Breakpoint .

c. 4 [OVDWC AN TECT CACOVEDL L C A R A0 3T

-

NEI™)

= SAM3:01

Required information

Sets a breakpoint to stop execution at a specific function or entry point

m] XSAM.jcl %5 DDS0001.TEST.SYSDEBUG(SAM3).cob &

000340 021700 01 ABEND-TEST-N REDEFINES ABEWI
000341 021300

800343 022000 PROCEDURE DIVISION. q
000345 022200
000346 022300 ©00-MAIN.
000347 022400
® 000348 022500
800349 022600
000350 022700
000351 022701%
000352022300

ACCEPT CURRENT-DATE FROM DATE.
ACCEPT CURRENT-TIME FROM TIME.

User label (opt
Hmil 4

Defer breakpoint until executable is loaded
Show items with debug info only
Load Module/DLL/Executable (Optional)

SAM4

000338 021603 @1 REF-MOD-2

000339 021604 @1 ABEND-TEST PIC X(2). Object/Program/CSECT
SAM4

Function or Entry point

SAM4
I:‘ Case sensi‘r\} Debug - RemoteSystemsTempFiles/DebugViewFiles/6/DDS0001.TEST.SYSDEBUG(SAMA4).cob - IBM Rational Developer for z Systems

-

File Edit Mavigate Search Project Run Window Help

Gv v

15 Debug &=

= Variables f% Breakpoints & . !ili Re

CURRENT-MONTH "
(mm/dd/

DISPLAY 'SAM1 STARTED DATE = '
CURRENT-DAY '/' CURRENT-YEAR '
UPON CONSOLE.

)

4 7% Platform: zOS 390X Connection: demomvs.cc9.pokibm.com:31467
4 2 Thread:l (Ruppable )

DISPLAY ' TIME = ' CURRENT-HOUR ":

= SAM4:02
M3: 01

Step for a few instructions into the first
program

From the Breakpoints view, Add an
Entry Breakpoint
» Defer breakpoint until executable is loaded
» Specify the subroutine you wish to stop in
» Click: Finish

From the toolbar, Click Resume - to run
your program(s) to the Entry Breakpoint

s Process: 587253952 Pro

The Breakpoint

causes execution
to stop at Program

] XSAM,jcl %# DDSO001.TEST.SYSDE]

~N

Sl @Ry 3 eSSl TR R EA' RN A TRE- R SRR A
4 Servers| = 8
L EM B RS | PO BT T

s

m

] Entry [SAM4]

[ |» Statement [DDSOD0LTESTSYS
I |» Statement [DDSO00LTESTSYS
[ ]~ Statement [DDSO001TESTSYS

No details to display for the current sele

Ent
l———+—*A—1—B——+————2——— Y J —dmmmfmmmmtmm =T oo | -4----8
200013 3 parameters:
280014 2 1: Customer Record (passed)
880015 2 2: Transaction Record (passed)
200016 &3 3: tran-ok flag (returnad)
208017 = Return values: Y = transaction was processed
800018 gX N = error processing transaction
800019 gX 4: message (returned)
000020
000021 IDENTIFICATION DIVISIOM.
P 008022 PROGRAM-ID. SAMA.
000023 ENVIROMMENT DIVISION.
200024 INPUT-QUTPUT SECTION.
280025

000026 DATA DIVISION.




Stoppingon alineina

Subroutine

Steps:
» Seta Statement Breakpoint
»  Over-ride the Load Module/C
» Ad the Statement line# to bre

Q Debug - RemoteSystemsTempFiles/DebugViewFiles/4/DDS0001.TEST.SYSDEBUG(SAM4)

SECT values
ak at

.cob - IBM Developer for z Systems

File Edit Navigate Search Project Data Run Window Help

me Sivm il BN SyHy o RS D . v B Activity: OtherActivity ¥ Bi@ @ W B v v O v R v Qv i~ |0 vi® Fvilvi v Gv i
3% Debug 52 4 Ser\.rer.q I % v b N By RIRF| LR Hy ¥ B ||® Breakpoints 2 . & Modules}t*FVariableﬂ 1o Registers}
4 5% Thread:1 (Runnable ) & ﬁ Statement [DDS0001.TEST.SYSDEBUG(SAM4):130]
= SAM4: 02 E Dﬁ’Watch [TRAM-KEY] [deferred] [conditional: TRAM-K
= SAM3: 01 -

Nao de

®] XSAM3 jcl ¥ DDSO001.TEST.SYSDEBUG(SAM4).cob

Q Edit a Statement Breakpoint

I———+—*A—1—B——+————2————+————3————+————4————+————5————+£
000119

0080120 81 TRAN-OK PIC X.
000121 01 TRAN-MSG PIC X(5@).
000122
000123 sk o o R R S R KRR KRR R R R R R R R R R R R R R R Rk
080124 PROCEDURE DIVISION USING CUST-REC,
000125 TRANSACTION-RECORD,
000126 TRAN-OK,
0ee127 TRAN-MSG .
000128
000129 000-MAIN.
¥ 9eel3e MOVE 'Y" TO TRAN-OK.
080131 MOVE SPACES TO TRAN-MSG.
000132
000133 IF TRAN-CODE = "CRUNCH *
080134 PERFORM 3@8-PROCESS -CPU-CRUNCH
000135 ELSE
000136 PERFORM 100-VALIDATE-TRAN

Required information

Sets a breakpoint to stop execution at a specific source line

|l_| Defer breakpoint until executable is loaded |
Load Module/DLL/Executable

Object/Program/CSECT

Source(optional):

DDS0001.TEST.SYSDEBUG(SAM4)

Statement:
130
User label (optional):

€ You need to select the “Defer breakpoint
until executable is loaded" if the subroutine is
in a different load mod

£ Console Fé Tasks (Lﬂ] Bookmarks (@ Debug Console & @3 E)(ecutableﬂ = SQL Resill|

< Back Next >

Finish

Cancel ]

EQA2261E An error occurred while opening file: INSPPREF. The file
EQA24581 SVC Screening is disabled by EQAOPTS. Handling of non-LE
Program was stopped due to line/statement breakpoint at statement

_




=] HOSPRUN. icl %% DDS0001. TEST.LISTING(HOSPEDITh.cob &7
Watch Monitor Breakpoints | =i | coumzs | e
————— -1 -F-—t————2-———4——}
- - - Cl:lpl:lll
» Can have breakpoints occur conditionally, 77 WS-DATE
When 7Y MORE-RECOBRDZS-3T
. 55 NO-MORE-RECORD)  Select
»  The value in a field changes | Zlected
o1 CUNTERS — AND— ACCTT Deselect
»  Some portion (# of bytes) of a field 05 RECORDS-READ or vi
h P ( yt ) N5 RECORDS-WRITTE] | Tof ¥i=w
C angeS 05 ERROE-RECS
H H NN EE— INPATIENTS 5
» A Iloglc_;al ﬁor}dl}aon tests true for the s NEnOTTENT eI  oure
value In the fie g EEE‘E?ETE FED Cpen Declaration
. ] - —
] StepS. . ; Ei?:ﬁg;if‘fii?i Azset Analyzer Pragram Tree
»  Select a variable e Tl amcnos  VEw
»  Right-click, and select: Add Watch 05 TOTAL-AMT-NET | Run As
Breakp0|nt EE A E A EE TR TR ETEEETLELE Efut;:;f::
FPEOCEDURE LDIVISICHN. ;
" oradd a smple condition O CELIES o
" | Team
" ify Auto to test for all bytes CRFORN 200_cLpay  COMPaTE W
Replace With

© Add a Watch Breakpoint

Required information

Sets a breakpaint to stop execution when data changes at a specific address

Bddress or expression: MER-IMPATIEMTS

Mumber of bytes to wakch: |3

Bl o

(£

<

Mext = ] I Finish ] [ Cancel

el il ol e el e e e

f;,,Tasks E_L, Problems EI
ogram: HOSPEDIT

Local Synkax Check,

Browse Copy Member
Cpen Copy Member

Skart Flagging Changed Lines

&dd WWakch Breakpoint. ..

A

Erowse

Chrl+Insert

Ak

T vy v
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Variables View During Remote Debug — Additional Options

()= Yariables &2 Za Breakpoints | 14] Regiskers = Manitars | £ Modules =tz [ 1
Marne Yalue
® RECCRDS-WRITTEN +00aaa
® FILE-3TATUI-CODES
= ® ys-INPUT-REC
PATIEMNT-MNEER 11111

-
-
@
@
@

[+ FPATIENT-IILME
FATIENT-FPHCNE
PATIENT-TYFE
BED-IDENTITY
DATE-ADMIT
LMT-FPER-DLY
DIAGNOITIC-CODE
INZ-TYFPE
HOSPITAL-STAY-LTH

PATIENT-TOT-AMT

Io® @@ O

%
'iz/1z/z008!

0 Al
v 1 Automanitor Current
2 Automanitar Prewvious
3 COBOL File Section
——6————+——- » 4 COBCL Wiarking-Storage Section
S COBCL Linkage Section
& COBOL Local-Storage Section

'ZO016521111"

III

0ool

oot
011
' HI
01;
01;

= Copy Variables kvl

)

A

Monitor Local Wariable
Monitor Mernory L
Change representation r

Select Al Chel+A

Find... ChrlHF
Change Yalue, ..

= Cutline &5

b,
% BE ¢ B &

05 MER-HMO
05 MER-STATE-FED
0% MER-NO-COVERA

With large COBOL

display only certain

programs can "filter" and

categories of variables

Many options for
working with variables

€ Add to Monitor — for permanent viewing

€ Monitor internal memory values

€ Show value in hex — (EBCDIC internal) or string
value representation

€ Copy variable and value to Notepad

€ Find specific variable in filtered Locals

€ Show specific variables in the view
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Variables View — EBCDIC (Hex) Data Representation

(=)= Yariables &3

lame

£

+0123466.55

L doPeROOE®

o op

Sg Breakpoints

RECORDI-WRITTEN
ERROR-RECS
NER-INFPATIENTZ
NER-OUTFATIENTS
NER-HHMO

< E Y T
Yalue Y
+00000
+00000
+00001
+00000
+00001

nnnnnn

WY Registers | B2 mMonitors | &1 Modules

NER-3TATE-FE]

TOTAL-AMT-GRY
TOTAL-AMT-NE

or numeric display format

Monitar Local Variable

Monitor Mermary
e —— | Hexadecimal ()= Yariables &3 S5 Breakpoints | 08l Registers ¥ Monitars | 21 Modul
Select Al Chri+a W Mame Walug

® EECORDS-WEREITTEMN +000o0

® ERROR-RECS +00000

® NER-IMNPATIENTS +o00o01

® NER-OUTPATIENTS +o00o0

® NER-HMO +00001

® NER-STATE-FED +o00o0

® NER-MNO-COVERLGE +o00o0

Value in EBCDIC internal display =»
very useful for debugging data

TOTAL-AMT-GROIS Monitor Local Yariable

TOTAL-AMT-NET

o Dy

Monitor Mermor

Change representation

exceptions

Selert all Chrl+-a

1.
2.
3.

You can create invalid binary values in numeric fields for type-check (0C7) testing

Change representation to Hex.
Type invalid numeric EBCDIC values

Save

I
[
@

37



Monitors View — Options

. NUM-UPDATE-REQUESTS|= X'OOOOOOOOOC'l

® CUST-REC
® WS-TRAN

Monitored variable value — in EBCDIC [jl
internal display = very useful for

Change Index Range... blzne@aCu ', Jcnigh@ &', 'Ll

Monitor Memory
Change representation
Monitor Node

»| v 1Hexadecimal

2 Decimal

s

Change Value... Set default representation

debugging data exceptions 4 Monitor Expression.. Ctrl+Shift+M
—— T ¥ Remove Monitored Expression
%% Remove All
&5 Disable Monitored Expression
%, Show Type Names ’
Find ? x  ect Globals List... = H
Find what: Eneinie:
variable o
D Match case Close
[] Find whole words only Reeere ables 9 Breakpoints i Registers  |EF Monitors £2 | & Modules
1. Monitor the variable you want to change © 59(9) CMP3 NUM-UPDATE-REQUESTS = X'000000000C
2. from the monitors view, select: Change Value... i 6; GROUP CU;ST'REC & Chan_ge Index Range...
3. Type in the new value (must conform to field ® XDISP WS-TRAN-OK  Monitor Memory g
length & datatype) ~GROUP TR@ANSACTIC Change representation 4
4. Press Enter to persist the new value “WS-TRAN Monitor Node
- - Change Value...
Add datatype prefix to variable data-name Monitor Expression.. Ctrl+Shift+M

Remove Monitored Expression
Remove All

displayed — still retain variable value)

-
EH
X
%
o,

. Disable Monitored Expression

e

Show Type Names

[

Select Globals List...
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Best Practice — Detach the Eclipse View

Drag the Monitors View out of the Workbench and onto a Dual

Monitor or ont?%our desktop. -

————F—FA-1-B-—F-—— - ——F————d————F-———f————F——— B — -

=]

ELSE

DISPLAY "MAINLINE",
DISPLAY WS-INPUT-REC.

IF VALID}YYPE AND VALID-INS-TYPE
WALTO-TVPE = TRUERC FROM WS-INPUT-REC

MOWE W3-INFUT-REC TO ERER-REC

WRITE ERE-EREC

ADD +1 T ERROR-EECH

READ INFILE INTO WS-INFUT-REC
AT END MOWE "I™ TO MORE-RECORDS-3W
G0 T 100-EEIT

END-RELD

ADD +1 T RECORDS-READ

GO TS 100-EXETT

END-IF

Lo counters and total smmounts
VALTUATE INZ-TYPE
WHEN M"HMO™ ADD +1 TO NEE-HMO
WHEN mcoyr™ ADD +1 TO NER-3TATE-FED
WHEN OTHEER ADD +1 TO NEE-NO-COVERLGE
END-EVALALTATE

IF INE
b

[

during debug, animated debug or
EL3E

Resume to breakpoints

Can view a large of variable values

=% manitars 53

TR FLEBD L
&, RECORDS-READ = +0000%
® NER-HMO = +00003
&, PAT-TOTAL-AMT-MET = +0035572,21
& WS-INPUT-REC
=@ Ws-INPUT-REC
&, PATIENT-MER = 99999
@ PATIEMT-MAME
&, PATIENT-PHOME = '0095853213"
&, PATIENT-TYPE =T
&, BEC-IDENTITY = 0002
&, DATE-ADMIT = '06/30/2006"
&, AMT-PER-DAY = 0002323
&, DIAGHNOSTIC-CODE = 453
@ INS-TYPE = HMO'
&, HOSPITAL-STAY-LTH = 020
&, PATIENT-TOT-AMT = 0000475, 74
®, PCP-ID = '19DZEZ
&, IN-OUT-NETWORK =T
&, Copay = +020
&, DECUCTIBLE = +0085
&, RECORDS-WRITTEM = +00005
=-®  COUNTERS-AMD-ACCUMULATORS
&, RECORDS-READ = +0000%

TS T ' e

=
il
s | [
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The Debug Console

k.;} Debug - RemoteSystemsTempFiles/DebugViewFiles/8002_2745/ADTOOLS.ADLAB.SYSDEBUG(SAM2).cob - IBM Rational Developer for System z gﬁ
File Edit Navigate Search Project Run Window Help
| i = e <R 7 IR NS . IR ; (Sl FY £% Fault Analy... 7
%5 Debug 2 % Servers O P AN e & - 7 7 0 |[®=variables 2 “_®s Breakpoints| ! Registers| EI Monitors| 1 Modules k3 ¥ =08
= 4 SAM1 [Remote Compiled Application] Name Value "
=1 Platform: QS/390(R) Connection: 9.39.68.147:2745 % @ WS-FIELDS
= Thread:1 (Runnable ) = @ CUST-REC
= SAM2 : 02 + ® CUST-KEY
= SAM1 : 01 @ CUST-NAME 'Lynn, Amanda
w| Process: 539013544 Program: SAM1 ® CUST-ACCT-BALANCE +0000067.68
® CUST-ORDERS-YTD +00009
® CUsT-CITY 'Spirit Lake ' e ]
- 2)

 Lann. JLmands !

Rational Developer for
System z messages |

B XSAMJd | ¥ ADTOOLS.ADLAB.SYSDEBUG(SAM2).Cob &3 You can enter a subset of F
= = commands from the T
The Debug Console view shows IDz Debug Tool 3270
messages and lets you enter some interface, a list of Debug !
Debug Tool commands Tool commands that are |
otz S e o o Ta everts T o st Y10 fOF USE in IDZ can be §

EQA2383I The environment is not yet fully initialized. Use Step or Run. found |n the Appendlx Of
Program was stopped due to line/statement breakpoint at statement 92.
the Debug Tool Reference

and Messages Guide.

<] | 2]

Debug Engine Command: <

Place your cursor in the Command area and press Ctrl+Spacebar — to see a list of available commands Debu Too I
A - = -




Debug Console Commands - Tracing Statement Execution

—uF 000508 035600 END-IF .
This Is another very populal’ 000502 035700
000510 035500 720-POSITION-CUST-FILE.
command: % 000511038500 IF CUST-EEY < TRAN-EEY
000512 035000 IF WS-CUST-FILE-EOF MOT = ' ¥
000513 035100 PERFORM 72 1-COPY-RECORDS
SET AUTOMONITOR ON LOG 000514 0359200 UNTIL CUST-KEY >= TRAN-EEY

It forces Debug Tool to track
each statement as it's executed El console | ¥ Tasks | [2/ Problems | €2 Executables | B9 Data Source Explorer | G Debug Console 52 A

and write it to the Debug TS TRAN-EOF = ' 1
COﬂSOle The current location iz ZAMI at line 36S
W3-TRAN-EOQF = ' !
The current location is 24M3 at line ie9
Using this technique you can copy | |WUM-TRAN-RECS = +000000006
q The current location iz 3AM3 at line 370
and paste your program's TS TRAN_OE = 17!
i i The current location is 24M3 at line a7l
dynamic execution and trace
TREAN-EEY = '112044 !
forward and backward through | o rrev-TrRaw-kEY = 112048
any portion of your Code The current location is SAM3I at line 376
TEALN-CODE = 'URPDATE'
The current location is 2Z4AM3 at line ive
You can also Copy a” Of the The current location is SAMI at line 399
I NUM-UPDATE-REQUESTS = +000000004
Statements to hard_copy . The current location is 24M3 at line 400
The current location is 24M3 at line E11
. h CU3T-KEEY =
1. Right-click TRAN-KEY = '112044 '
2. Select Export History
. i L4
3. Specify afile — preferably an

Cebug Engine Command:f| set aukomaonitor anlag

RTF or MS-Word doc, as

formatting will be retained = ===
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Set Automonitor On Log - To help solve Infinite Loop ABENDs

000508 0535600 END-IF .
000509 035700
000510 035300 F20-PO3ITICON-CUST-FILE.

% 000511035900 IF CUST-KEY < TRAN-KEY
Infinite Loops can be difficult to 000512 039000 IF WS-CUST-FILE-EQF MOT = '
000513 039100 PERFORM 72 1-COPY-RECORDS
solve for. DOD514 039200 UNTIL CUST-KEY »= TRAN-KEY

A “Best Practice” would be to:

El cansole |+ Tasks (%1 Problems @ Executables Drata Source Explarer E\ Cebug Consale &3 D I

1. SET AUTOMONITOR ON LOG e TRAN-zOR = ! |
The current location is SAMS at line 365
2. Resume "% to the S222 ABEND | 1. curcen: socarion i= sams ac line

- you will stop at some part of NUM-TRAN-RECS = +000000006

; Th 1 i i SAM3 li 370
the code that looping b wE Line
The current location is 24M3 at line a7l
TEAN-EEY = '11:2044 !
. Note the line #in the program The current location iz SAMI at line 3ve
. . . e TERAN-CODE = 'UPDATE!
that IS InSIde the Inflnlte Loop The current location is 24M3 at line ive
° Set a Breakpoint at one of the The current location iz SAMI at line 399
. NUM-UPDATE-REQUESTI = +000000004
||neS The current location is 34M3 at line 400
. Resubmit your JCL The current location iz SAM3I at line 511
CUIT-EET =
-..0r... TEAN-EEYT = '112044 !
. Re-run your online transaction .

Debug Engine Command:| | set automonitor onlog
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Debug Console View — Other Debug Console Options

There are a number of useful Debug Console commands that work with 1Dz
SET INTERCEPT ON - allows you to see your program's DISPLAY statement output

that ordinarily goes to //ISYSOUT

Line 353 Column 1 Insert Browse |
I———+—*A—1—B——+————2————+————3————+————4————+————5————+————E————+————T——|—+————B
000345 022600 DISFPLAY 'ZAM1 STARTED DATE = ' CURRENT-MCHTH '/ -~
000346 022700 CURRENT-DAY '/' CURRENT-YELER ' (ren/ AdS vyl . 1
0o0347 0zz2701%* TPON CONSOLE.
000345 022500 DISPLAY ! TIME = ' CURRENT-HOUR ':
000349 022900 CURRENT-MINUTE ':' CURRENT-SECCND
ooo3s500zz901%* TPON CONSOLE.
000351 022502
000352 023000
B2 000353 023100 FEEFOEM 70O0-COPEN-FILES
000354 025200 FEEFOEM SO0-INIT-REFPORT B
000355 025300
000356 025400 FEEFOEM 730-READ-CUITOMER-FILE
000357 025500 FEEFOEM 100-PROCESS-TEANSACTICHNS
0003558 025600 THTIL W3-TRLAWN-ECF = 'T¥!
0003528 025700

|

&l conscle E, Tasks & Problems @ Executables E% Data Source Explorer _ﬂ Mermorsy:

SET INTERCEFPT OW
SAM1 STARTED DATE

TINE
Frogram was stopped

3

EQr2ZelE An error occurred while opening file:
EQaZ4E3T 3VC Screening is disabled by EQLOPTS.
EQbi2383T The enviromment is not wet fully initialized.

INSFFPREF.
Use S3tep or FRun.
ns/31/12

09:07:40
dug to line/statement hreakpoint at statement 353 .

(roen ddly vy

The file way not exist,
Handling of non-LE ewvents is not availakle.

or iz not accessible.
Debugging of no

Hint: Ctri+Spacebar with your cursor in the Command

Debug Engine Carmmand: | SET INTERCEPT OM

area lists the Console commands that work with 1Dz



Copy the contents of a monitor to the Windows-Clipboard

ix= Variables | % Breakpoints | iiii Registers | & Modules |E* Monitors &3 = O

X% i S

l Copy View to (Jipboard

& NUM-TRAN-RECS = +000000005

&, TRAN-KEY = "11204A
4 @, CUST-REC
4 & CUST-KEY
&, CUST-ID = '11204
@, CUST-REC-TYPE = 'A
&, CUST-NAME = 'Ness, Luke
&, CUST-ACCT-BALANCE = +0000513.06
&, CUST-ORDERS-YTD = X'00000003"
&, CUST-ADDR = '5166 Sprinkle Road
®, CUST-CITY = 'Portage
&, CUST-STATE = 'MI
&, CUST-COUNTRY = 'USA
4 & CUST-MONTH

&, SUB(1) = +0000000.00 v
< | 1 [ b

11

4 ;

Ctrl+V

v(Paste)

Sometimes you’ll want to save the contents of a variable
(including a File/Record) to some external source —
like an ASCII/Notepad file, spreadsheet, etc.

1. Monitor the variable — and from the Monitors View
2. Expand the “nodes” (Group fields)
3. Click Copy view to Clipboard

. This copies the contents of the View to your
Windows paste buffer
4. Paste the copied contents =

J Untitled - Notepad

File Edit Format View Help

NUM-TRAN-RECS = +000000005
TRAN-KEY ="11204A '
CUST-REC
CUST-KEY
CUST-ID = "11204'
CUST-REC-TYPE ='A’
CUST-NAME = 'Ness, Luke
CUST-ACCT-BALANCE = +0000513.06
CUST-ORDERS-YTD = X'00000003'
CUST-ADDR = '5166 Sprinkle Road '
CUST-CITY = 'Portage '
CUST-STATE = 'MI'
CUST-COUNTRY ="'USA
CUST-MONTH
SUB(1) = +0000000.00
SUB(2) = +0000004 84
SUB(3) = +0000004 84
SUB(4) = +0000000.00
SUB(5) = +0000007 26
SUB(6) = +0000000.00
SUB(7) = +0000010.89
SUB(8) = +0000009.68
SUB(9) = +0000000.00
SUB(10) = +0000000.00
SUB(11) = +0000010.89
SUB(12) = +0000007 26

CUST-DATAA1
CUST-DATA-2

CUST-OCCUPATION = 'Paranormal Investigator
CUST-NOTES = 'ample notes. More notes. And yet more notes_Some
sample notes. More notes. And yet more notes.Some sample notes. M

1
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Using Automonitor to Capture Test Run “State”
|9 Debug - RemoteSystemsTempFiles/DebugViewFiles/3/DDS000LTEST.SYSDEBUG(SAMA).cob - IBM Developer for 2 Systems I S

File Edit Mavigate Search Project Data Run Window Help
Amilh g e I WM Y Byow L=

Lt v @ Activity: Other Activity v Bi@E F W v v O v v Qv | vi® 7 vl v

%5 Debug 22 . Sewers} E s T

[CIF X

% Breakpoints &2

4 4@ Thread:1 (Runnable )
SAM4 . 02
SAM3: 01

m

5§ Modules| = Vari
ﬁ"’ Watch [TRAN-KEY] [conditional:

m] XSAM3 jcl %5 DDS0001.TEST.SYSDEBUG(SAM4).cob

I———+—*A—1—B——+————2————+————3————+————4————+————5————+————6————+————7——[

0ee1s0 WHEN OTHER
000181 MOVE 'N' TO TRAN-OK
000182 MOVE 'INVALID ACTION CODE ' TO TRAN-MSG
000183 END-EVALUATE.
000184
000185 200-PROCESS-TRAN.
000186 EVALUATE TRAN-FIELD-NAME
0ee1s87 WHEN "NAME '
000188 MOVE TRAN-UPDATE-DATA TO CUST-NAME
000189 COMPUTE TRAN-COUNT = TRAN-COUNT + 1
0ee190 WHEN "BALANCE *
200191 EVALUATE TRAN-ACTION
000192 WHEN "REPLACE’
000193 MOVE WS-UPDATE-NUM TO CUST-ACCT-BALANCE
000194 COMPUTE TRAN-COUNT = TRAN-COUNT + 1
000195 WHEN "ADD '
»  9001%6 COMPUTE CUST-ACCT-BALANCE =
0ee197 CUST-ACCT-BALANCE + WS-UPDATE-NUM

Mo details to disnlav for the current selec
= g

=)

\) Event Occurred

The following event has occurred:

CEE3207S The system detected a data exception (System Completion Code=0C7).
Select which action to take:

(@) Step into handler

() Run

() Examine

Process: 587253952 Program: SAM3

Thread Name/TID: 1

@

E Console 1 Tasks [l Bookmarks G2 Debug Console 22 . @ Executa

TRAN-FIELD-NAME = 'BALANCE '

The current location is SAM4 at line
TRAN-ACTION = 'ADD '

The current location is SAM4 at line
CUST-ACCT-BALANCE = EQA2377E Invalid data
WS-UPDATE-NUM = +000000007 .89

The current location is SAM4 at line
CUST-ACCT-BALANCE = EQA2377E Invalid data
WS-UPDATE-NUM = +2000000a7 .89

191

196

196

<|

Debug Engine Command:

Automonitor captures both executed lines and variable
“state” (value changes over time)
Use Automonitor in combination with Statement

Recording (next topic) to solve ABENDs

Note that Automonitor does not function during Resume
Use Step or Animated Step in conjunction with
Automonitor + Recording (next topic)




-

= O

)=Variables &2

9 Breal

Record and Playback Test Run &~~~ 2

» Debug Tool allows you to record and then playback
recorded statements during Debug

Steps:

* From the Debug toolbar

» Click the white downward-pointing triangle, and select:
v Show Playback Toolbar

» From the Playback toolbar, click the green-go button, to start
playback recording
= All of your statements are being recorded from that
point until you:

— Stop recording
— End the Debug Session (ABEND or normal EOJ)

» If your program pauses (Breakpoint, etc.) you can

backtrack through the recorded statements by pressing

the Move Back icon on the toolbar

» You can also play the recorded statements forward, by

clicking Move Forward on the toolbar

JavaScript

View Management...

Layout
Show Debug Toolbar
Show Playback Toolbar

Java

k

Bl & & i Do
A

| Start Playback Recording

| Move Back l

e-POBl &~ 7"

| Move Forward

46
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Handling Program ABENDs — Best Practice

* Debug Tool can receive control back from the system after an
ABEND occurs

» The program will be stopped at the ABENDING statement

= YOou can:
» Allow the application to ABEND and terminate

= Capture ABEND info with a product such as Fault
Analyzer

* Terminate the application and prevent further processing
» Or continue running the program

= Usage note:
» The LE TRAP(ON) option must be active
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Bookmarks — During Debug

Bookmarks can be used to:

= Set points-of-interest inside your *.cob file during Debug
= Create annotations/points-of-interest in your source file - for work outside of

Debug

= DDSO001.LEARN.INSCLAIM %5 INSCLAIM.INSUREDC.cob £

e BB,

009252 = TOT-CLAIM-TOTAL + TOT-FACE-TOTAL
000253 + TOT-INSURANCE-TOTAL
000254 SIZE ERROR DISPLAY 'SIZE ERROR ON AMOUMT DUE FOR *
000255 INSURED-CONTRACT-NO
000256 END-COMPUTE.
000257

- 000258 320-COMPUTE-CLAIM-TOTAL.
000259 COMPUTE TOT-FACE-AMOUNT
000260 = POLICY-CLAIM-AMOUNT - POLICY-FACE-AMOUNT
000261 END-COMPUTE.
b68262 COMPUTE TOT-CLAIM-TOTAL ROUNDED
000263 = TOT-CLAIM * COINSURANCE
000264 SIZE ERROR
000265 DISPLAY 'COMPUTED BILL EXCESSIVELY LARGE'
000266 END-COMPUTE.
000267

- 000268 340-DETAIL-LINE.
000275 MOVE 11 TO COINSURANCE.
00277 MULTIPLY POLICY-CLAIM-AMOUNT BY COINSURANCE
00278 GIVING TOT-FACE-TOTAL
000279 SIZE ERROR DISPLAY 'SIZE ERROR ON CLAIM TOTAL'
000280 END-MULTIPLY.
000281

= AAGRTILT PARAJCNAMDIITE_THMCHRARMTE _TATAIL

call INSCLAIM.chl 2

T A B B SR Sttt ol e bt B

(DT P Vo

000253 + TOT-INSURANCE-TOTAL

008254 SIZE ERROR DISPLAY ‘SIZE ERROR ON AMOUNT DUE FOR '
000255 INSURED-CONTRACT-NO

000256 END-COMPUTE.

008257

P00258 320-COMPUTE-CLAIM-TOTAL.
Change Calculation to avoid State Tax overage

008260 = POLICY-CLAIM-AMOUNT - POLICY-FACE-AMOUNT
000261 END-COMPUTE.
000262 COMPUTE TOT-CLAIM-TOTAL ROUNDED
000263 = TOT-CLAIM * COINSURANCE
000264 SIZE ERROR
000265 DISPLAY "COMPUTED BILL EXCESSIVELY LARGE®
200266 END-COMPUTE.
008267
- 000268 340-DETAIL-LINE.
000275 MOVE 11 TO COINSURAMCE.
0ea277 MULTIPLY POLICY-CLAIM-AMOUNT BY COINSURAMNCE
Q00278 GIVING TOT-FACE-TOTAL
008279 SIZE ERROR DISPLAY ‘SIZE ERROR ON CLAIM TOTAL®
000280 END-MULTIPLY.
009281

- 900282 360-COMPUTE-INSURANCE-TOTAL.

= Side by side view of Debug(read-only) source with actual program source
» Note that you will have to manually align the file content
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Source Context Menu Options — During Debug

During Debug (and without interrupting/influencing your running executable)
you can stop at any moment and use the Context menu to access source
navigation tools and program understanding tools such as:

» Perform Hierarchy, Program Control Flow, Data Element analysis, Filtering, Code

Review, Show unreachable code, Occurrences in Compilation Unit, etc.

= Combining Static Analytics using the Context Menu options and Dynamic
Analysis (from Debugging) you can get a very complete picture of your
program’s semantics - its operations and business logic

] XSAM.jcl

% DDS0001.TEST.SYSDEBUG(SAM3).cob &

< Data Flow |3 Perform Hierarchy

< Search &

o lois ¥

b4 %R BE|$EFPL T

TRAN-KEY' - 13 matches in compilation unit of

| from "100-PROCESS-TRANSACTIONS' - il | ‘DDS0001.TEST.SYSDEBUG(SAM3).cob’

LPerForm Hierarchy Fio
----+-*A-1-B--+----2-'--+----3----+----4----+----5-———+————6 PROCESS-TRANSACTIONS

0008369 024100
000370 024200
000371 024300
8008372 024400
0008373 024500
000374 024600
0008375 024700
8008376 024800
008377 024801
000378 024900
000379 025000
6006380 025100
000381 025200
000382 025300
000383 025400
0008384 025601
000385 025602
006386 025700
000387 025800

GOBACK .

108-PROCESS-TRANSACTIONS.

PERFORM 71@-READ-TRAN-FILE.

IF WS-TRAN-EOF NOT = "Y'
COMPUTE MNUM-TRAN-RECS = NUM-TRAN-RECS + 1
MOVE 'Y' TO WS-TRAN-OK
MOVE TRAN-KEY(REF-MOD-1:REF-MOD-2) TO REF-MOD-VAL
IF TRAN-KEY < WS-PREV-TRAN-KEY
MOVE 'TRANSACTION OUT OF SEQUENCE' TO ERR-MSG-DAT
MOVE SPACES TO ERR-MSG-DATA2
PERFORM 299-REPORT-BAD-TRAN
ELSE
EVALUATE TRAN-CODE
WHEN "UPDATE"
PERFORM 20@-PROCESS-UPDATE-TRAN
WHEN "ADD
PERFORM 21@-PROCESS-ADD-TRAN

M

11 710-READ-TRAN-FILE
1F 299-REPORT-BAD-TRAN

~ {F 200-PROCESS-UPDATE-TRAN
v {1 720-POSITION-CUST-FILE

A ~ @] DDS0001.TEST.SYSDEBUG(SAM3).cob (13 matches)

Occurrences in
Compilation Unit

% 122:10 ¢
58, 377: 0,
24900
0: 026900

~ {% 721-COPY-RECORDS
~ T 740-WRITE-CUSTOUT-FILE
F 299-REPORT-BAD-TRAN
~ T 730-READ-CUSTOMER-FILE
1F 299-REPORT-BAD-TRAN
F 299-REPORT-BAD-TRAN
& CALL 'SAM4'
1F 299-REPORT-BAD-TRAN
v {F 210-PROCESS-ADD-TRAN
T 720-POSITION-CUST-FILE
F 299-REPORT-BAD-TRAN
1F 740-WRITE-CUSTOUT-FILE
{F 220-PROCESS-DELETE-TRAN
1F 200-PROCESS-CRUNCH-TRAN

v <3| <

"E11: 027900
%, 413: 028100
85, 440: 030100
4 451: 030300
8%, 455: 030700
%, 469: 032100
8%, 471: 032300
5%, 537: 038900
&%, 540: 039200

PIC X(10).
MOVE TRAN-KEY(REF-MOD-1:REF-MOD-2)
IF TRAN-KEY < WS-PREV-TRAN-KEY
MOVE TRAN-KEY TO WS-PREV-TRAN-KEY
IF CUST-KEY NOT = TRAN-KEY OR WS-CUST-
MOVE TRAN-KEY TO ERR-MSG-DATA2
IF CUST-KEY = TRAN-KEY
MOVE TRAN-KEY TO ERR-MSG-DATA2
MOVE TRAN-KEY TO WS-CUST-KEY
IF CUST-KEY NOT = TRAN-KEY OR WS-CUST-
MOVE TRAN-KEY TO ERR-MSG-DATA2
IF CUST-KEY = TRAN-KEY
UNTIL CUST-KEY >= TRAN-KEY
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Integrating Context Menu options — Data Flow

» The Static Analysis tools that you learned about in Module 3 — Analyzing
Your COBOL Programs are all available while Debugging

= Show In > Data Flow can be extremely useful during Debug

&1 XSAMjcl | %% DDS0001.TEST.SYSDEBUG(SAM3).cob 52 % Data Flow %
@&[a]a]e][F]a]
B B i e B e S St s St e o
800476 032300 END-IF . ~
000477 032900 B corou o o
000478 0330600 299-REPORT-BAD-TRAN. o cooun-counue
000479 033100 ADD +1 TO NUM-TRAN-ERRORS.
000480 033200 MOVE 'N' TO WS-TRAN-OK.
008481 033300 Rl &N 688 Tn UdmpBhiadah ORft "7 TiR+SHt+/™ 7 .-
000482 033400 N = >
900483 033500 pen Declaration =
P00484 033600  Open Perform Hierarchy :
000485 033700 View s k B0 oo o o v comr connn
000486 033800
> T TRANAECOR e o
99943; ggiggg S Program Control Flow ricvmeen ) Show In Data Flow L
000489 034100 Run As > Data Flow % K.
000490 934200 Debug As 5 Data Elemen
000491 034300 ) i :
080492 034400 Eroﬂlﬁ {Q‘.S.. o . » Data Flow HleraFChy b E
000493 034500 DISPLAY 'ERROR OPENING CUSTOMER INPUT FILE. RC:' - Lo AT N rrrravmmen
_ _ S — DS0001.TEST.SYSDEBUG(SAM3).cob:484: MOVE TRANSACTION-RECORD TO
R 12% e WOCUSTRILESSTATUS v ERRMSG DATA3
< > 8 o1 vs-FieLos PEE o5 WS FREV-TRAN-S

B Console |+ Tasks | Debug Console |[2! Problems | O Memory|=€~= Visual Debug &2

Al 790-CLOSE-FILES

-] 700-0PEN-FILES

b ETREeT Current Paragraph j

(Gl SAM3 =] 00O-MAIN

-] 730-READ-CUSTOMER-FILE
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Integrating Editor Features — Bookmarks

* Note that the Bookmarks are
temporary — and only available
during your Debug session

It can be useful to set Bookmarks
(and/or Tasks) into your code as:

» Reminders of something to do
» Navigation labels of where certain

processing is

To do this:

» Navigate to the line you're interested in
= Note — you can just scroll, you don’t have to

execute code

» From the Edit menu, select:
=  Add Bookmark...

\_} Debug - RemoteSystemsTempFiles’gMiewFiles,'Sml_SSES:

File

Edit" Mavigate Search Project Run Window Help

=
L

¥ 0

)l X

Undo Ctrl+Z
Redo Ctrl+Y
Cut Ctrl+X
Copy Ctrl+Insert
Paste Ctrl+V
Delete Delete
Select All Ctrl+A
Find/Replace... Ctrl+F
Find Next Ctrl+N
Find Previous

Find Other *

Show Al Ctrl+W

Qv
EESEX

mvs.demopkg.ibi

i\ﬁ}.cc-b &3

ert

R S P
WS—-TRAN-MSC
SPACES

FM Z2959-REPC

Add Bookmark...

1 TC NUM-UE

000433 030600
000434 030700
000435030800

51

Add Task... N
Select *
Selected *

RAN.

m Deselect Alt+U _ADD-REQUES
Mark y IOSITION-CUS
Compare to file... TRAN-KEY
Keystroke Recorder » LICATE KEX:

Y -KEY TO EE
Content assist Ctrl+Space {59-REPORT-E
ooz UsUoUT ELSE

MOVE SPACES TO W5-CL
MOVE TRAN-EKEY TOC W3-
MOVE +0 TO WS-CUST-IZ



Outline View Options

0 Cutline 5
B PR.OGRAM: HOSPEDIT
=|- DATA DIVISION,

For large programs, several
additional Outline view
features are available as

toggled icons:
» Click to Toggle function on

» Click again to Toggle function off

0= outline 52 Bl &FE o B b = =8
= PROGRAM: HOSPEDIT
= PROCEDURE DIVISION.
000-EXIT.
000-HOUSEKEEPING.
100-EXIT.

100-MAIMLIME.

2001 FEARIID

|Sh-:uw PROCEDURE DIVISION aonly,

0 Cutline 5

% 253

+|- FILE SECTIOMN,
= WORKING-STORAGE SECTION,
+-01 FILE-3TATIIS-CODES,
+- 01 W5-INPUT-REC,
F7INS-COVERAGE-PERC
+- 01 WS-OUTPUT-REC,
+- 01 WS-TOTALS-REC,
+- 01 Figld-vals.
77 OWa-DATE
+- 77 MORE-RECORDS-SW

+-01 COUNTERS-AND-ACCUMULATORS,

JIER:-

& =0

|Sh|:|w DATA DIVISION l:lnl':.-'.‘

Sort all variables

% 25

= WORKING-STORAGE SECTION,

+

-6 -~ B

01
01
01
01
01
01
7

%??

52
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COUNMTERS-AMD-ACCUMULATORS,
FILE-STATUS-CODES,

Figld-wals,

Wa-INPUT-REC,

WS-OUTPUT-REC,
WS-TOTALS-REC,
INS-COYERAGE-PERC
MORE-RECORDS-54

28 MO-MORE-RECORDS

Wa-DATE

e B B &



Outline View — Code Sync Option

While debugging through
%5 DDS0001. TEST LISTING(HOSPEDIT.cab 57 PROCEDURE DIVISION Outline view

Line 267 Column 1 Insert Browse 1 1 :
e SR synchronizes with code in paragraphs
» READ INFILE INTO W23-INPUT-REC and SeCt|OnS
AT END MOVE "N™ TO MORE-RECORDI-3W m : .
GO TO 100-EXIT : w05 NER-IMPATIENTS
END-REALD 05 NER-CUTPATIEMTS
ADD +1 TO RECORDS-READ. 05 MER-HMC
100-EXIT. 05 MER-STATE-FED
EXIT. 05 MER-MO-COWERAGE
05 PAT-TOTAL-AMT-MET
e R R R L R R 05 TOTAL-AMT-GROSS
#* Thiz routine should perform file close operations 05 TOTAL-AMT-MNET
A [ AR T A AR T AR AT AT L AAAAAASERAAAARRTRATAAS =|- PROCEDURE DIVISION,
000-HOIJSEREEPTIMG.
< »
000-ExIT.

100-MATMLIME,
1N0-F%TT

But if you scroll in the code while stepping, the Outline View syncs with
B ESmLTEST o hrowsing activity

Line 158 — i —
————+—*A—1—B——+————2————+————E————+————4————+————5————+————E————+————?—- 05 Field4
Il O— MORE—EECORD S iRtEN R A ~ 05 FieldS
05 Fields
01 COUNTERS-AND-ACCUMULATORS. 77 OWI-DARTE
05 REECORDS-READ PIC S59(4) COMP. = 77 MORE-RECORDS-SW
05 RECCRDS-WRITTEN PIC S59(4) COMP. 85 NO-MORE-RECORDS
05 ERROR-RECS PIC SO(4) COMP. =01 COUNTERS-AMD-ACCUMULATORS,
05 NER-INPATIENTS PIC S59(4) COMP. 05 RECORDS-READ
05 NER-OUTPATIENTS PIC S59(4) COMP. 05 RECORDS-WRITTEM
05 NER-HMC PIC S59(4) COMP. 05 ERROR-RECS
05 NER-STATE-FED PIC S59(4) COMP. 05 MER-IMPATIENTS
05 NER-NO-COVERLGE PIC S59(4) COMP. =z 05 MER-OUTPATIENTS
< s 05 MER-HMD

05 NER-3TATE-FED

05 MER-MO-COYERAGE
NS PAT-TOTAl -AMT-KFT



If your program ABENDS during Debug

» The Debugger can receive control back from the system after
an ABEND occurs

» The program will be stopped at the ABENDING statement

= YOou can:
» Allow the application to ABEND and terminate

= Capture ABEND info with a product such as Fault
Analyzer

* Terminate the application and prevent further processing

» Or continue running the program — to examine & research
the ABEND situation with access to variable values at the
time of the ABEND

= Usage notes:

» The LE TRAP(ON) option must be active
» Check out the Lookup View
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Terminating the application

*» There are several options for terminating your
application:

» Remain in the debugger, and RESUME until the
program runs to completion
* The program will terminate normally or with an abend
* The return code is controlled by the program
» Disconnect the debugger, and allow the program to run
to completion
* The program will terminate normally or with an abend
* The return code is controlled by the program
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Termination action buttons

© Debug - WiebugViewFiles\B0D1_2436\DDS0001. TEST.LISTING(HOSPEDIT).cob - IBM Rational De

Files

“|You can immediately terminate the
lapplication using action buttons

1'1327 (%hv

%F Debug 22 #id

Servers = O || 9= yariables &3 ®a B
Ok B - Y Mame
® ys-DATE

= " HOSPEDIT [Remote

i1 (Runnable )
HOSPEDIT : 01

s SR e
pile N
5@ Platform: 2054005 CorlBfminate t\”<:2436

r.

® MORE-RECORD
® COUNTERS-AN
® INFILE

ncess SACAO0MIE Program; H

INSTALLATICON. COBOIN
DATE-WEITTEN. 01701
DATE-COMPILED. 08/

batch job steps can finish as
well.

T e T . Disconnect: Disconnect the
termination of the application. foseom.cs {1DZ INt€grated Debugger from | = -
No more program statements pr=n 33 |the application. The program |
run. RC=0 is returned to the |...-.....jcontinues to run from the ——
environment. -ut1ow prvicurrent location without the

' R T Sigfgg“debugger. And subsequent

SECURITY. MNON-CORNFI

£
The quick mark was set at

LENTIAL.

the cursor location.

e o e e i o e e i i e i e e el e e i i e i i e el i

ENVIRCHNHMENT DIVISICHN.
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Force an immediate termination with abend

=[g® Thread:T (Runnak=— = MO SOV EEAT
= HOSPEDIT @ 0 ECDFI':." Stack, Chrl4-C - . g
Fl Process: 542200296 Find... Chrl+F Right click in the
Debug view
1 MORE-RECOR!
T_gtep Into F5
I’Ight ® COUNTERS-AI
ik Skep Over F& . -
click <
_[Step Return F7 —
+00001
001, TEST. LISTING{HOSI Show Source k = 5
ne 269 Coly [ Resume [ Browse
— = i—1—F— =t S Y N P —
AT —ST A
a0 Terminake Chrl+F2
MND-REI Ep;.Termin-atE and Relaunch
DD +1 =7 Discannect v
| 3
%Relaunch
(P Edit HOSPEDIT. .
g L -
ole & 2 Tasks | [ E - Edit Saurce Laokup. .. le
242200296 Program: HE Lookup Source
En Terminate and Remove
Terminate,l'Disu:u:unnect all
Properties
| Shove Stopping Thread I Term I na-te

and abend

Opkions

lo Current Warks

& Show Running O ptl ons

qlE:StEp'l:l':."'StEp Debug

click
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%5 Debug 52 4l Servers = O |[6d9= variables

Restart Your Debugging Session j« o T

@ <terminated =HOSPEDIT [Remote Compiled Application]

PlatForm: 205 390%  Connection: 9.39.63, 1475324
Ef_, «kerminated = Process: 542200296 Program: HOSPEDIT

For batch debugging B
» If your submitted JCL IS | Zoa 20m S s

e

Stl” |n the COde STEP1 EXEC  PGM=H:

STEPLIE DI DEN=DD3000:

(Content) area Frstl,,, TCP1ED. 76.

FAwuwwas® ADDITICONAL ERUI

= No need to return to the z/OS INFILE DD DSH=DDSOOO1| " _ .

] ] 2Y30UT DD DSMN=DDS0001
Projects perspec‘“ve RPTOUT DD DSN=DDSooQ1  oected g
ERROUT DD DSM=DDS0001
. . QOUTFILE DD DSM=DDS000!  Firer view ,
» Right-click
A
STEPZ EXEC PGM=Hz Source ]

I . | STEPLIE DD D2MN=DLD2000: Refactor 3
» Select: Submit //STEPLIB DD DSN=DDS00D]
INFILE DD DIN=DDL3I0001

=Y30UT DD D3N=DD30001 | psset Analyzer Program Tree
ERRCUT DD DEN=DDS0001

View k

OUTFILE DD D2N=DD3I000!;
SI¥STIOUT DD o+ Run As r
SiF Debug As r
STEP3 EXZEC PGM=20RT Prafile As 2

SYIPRINT DD 3SY¥30UT=* Yalidate

SY3IOUT LD SY3I0UT=* Saoftware Analyzer r
SORTIN DD DSN=DDS00  Team ,
SORTOUT DD DEN=DDSO00  copnare with ,
AYSIN DD % Replace With *

SORT FIELDS=(1,5,CH, A’

FE
STEP4 EXEC PGH=H(MF
Start Flagging Changed Li

STEPLIE DI DEN=DD3000:
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Debug and the COBOL Optimize Compiler Directive Warnings

Compiling with the EJPD sub option of the TEST compilation parameter for COBOL 4
and above will eliminate the JUMPTO warning messages.

EJPD allows optimization within statements. NOEJPD will allow full optimization, if
optimization is specified. NOEJPD may remove statements.

If you happen to jump to one of these areas, unpredictable results may occur. (0C4 or
0C1 or something)

With COBOL 3 and 4, the JUMPTO and GOTO statements will issue a warning and not
allow the statement unless you issue the command SET WARN OFF. Then it will
work.

The EQAJCL Debugger JCL wizard for the 3270 interface allows you to turn this with a
selection.

COBOL 6 will issue a warning but allow the command without the SET WARN OFF

Sstatement.
& Error Es

‘ v ,  EQA2058W The assignment was performed but the assigned value might not be used
' by the program, due to optimization.

I

Thanks to Jim Rice/IBM for the above details
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Summary

Having completed this unit, you should now be
able to:

)
<

vV Vv v V9

Describe where the debug engines are located

Show how to set the workbench preferences for running
and debugging

Show how to invoke the debugger for local programs
Describe the views of the Debug perspective
Demonstrate how to set breakpoints in COBOL code

Explain how to set up the COBOL compile options for
remote debugging

Show how to debug a remote batch COBOL program
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I The IDz Workbench

Topics:

= Debugging z/OS COBOL Batch Applications
» Debugging z/0S COBOL Online Applications
= Code Coverage/Appendix

61



Topic Objectives

After completing this unit, you should be able to:

» Using the Problem Determination Tools, Debug Option and
IDz:

» Debug a mainframe online transaction

» Describe the online transaction features for configuring your
3270 sessions with Debug Option

» Debug a CICS 3270 Application
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Online Debugging Overview

. G ueSS Wh at ) ADTOOLS BIRTHDAY/RETIREMENT SAMPLE APPLICATION
L}

19520101 ¢== PLEASE ENTER BIRTHDATE IN ¥¥¥Y¥MMDD FORMAT

N O O n e g etS B {=== ENTER REQUEST

: SEE YOUR BIRTHDAY (LINK TO PROGRAM CDATZ)

B
R : CALCULATE RETIREMENT (CALL PROGRAM CDAT3)
C

It right the first time
@ : ABEND WITH S0C7
HERE IS YOUR BIRTHDATE AND # OF DAYS ELAPSED

C O d I n g O n I I n e YOUR BIRTHDATE AWND DAY: Tuesday 01 January 1952
HOW LONG AGO WAS THIS? 21,039 DAYS

F3/F12/CLEAR TO TERMINATE, ENTER TO PROCESS

= Lucky for you:

» Debug tool handles:
= CICS 3270 online transactions
= IMS TM online transactions

» Without any different debugging techniques

» The only difference from batch is the debug setup procedure for the online
environment

&
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Steps for Online (CICS) Application Debug Session

1. Ensure that your compile proc has the necessary TEST parameter, and
Compile/Link to create load module — and that your CICS application is setup
for Debug Option testing

2. Discover workstation TCP/IP parameters:
3 IP Address
- Listener port#
3. Access and login to your CICS region — Green Screen
4. Use the DTCN view, or execute the DTCN transaction and specify:

. Terminal ID
. Transaction code and programs — to put under Debug control
= User-ID

TCP/IP parameters:
: IP Address
. Port#

Save the DTCN transaction specification

5. Debug your CICS application

64
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1. Compile JCL Requirements for Using Debug Tool

Use the TEST compiler option to prepare your
executable COBOL program for use with the
debugger.

» The TEST option is required for remote debugging. It
produces symbol and statement information that
enables the debugger to perform symbolic source-
level debugging

» Enterprise COBOL 3.4: TEST(NONE,SYM,SEP)
» Enterprise COBOL V4.1 +: TEST(NOHOOK,SEP,EJPD)

» Include the DD card for your SYSDEBUG dataset in
the COBOL Compile step

= |n traditional compile JCL — this would be in the
IGYCTRL step

If you are not using the IBM/IDz compile PROCs
for building your applications, be sure to override
the compiler option and add TEST - as shown

STPOOOOD EXEC PROC=ELAZFCOC,
CIC3=,
DEBz=,
COMNFP=,
PARM.COBOL=1{"'20QL',
'"LIE','TEST (ICONE, 3TN, 3EF) ')
,
D3N=DD30001. TEST.LISTING (TRTHINT)
COBOL.3Y3IDEEUS DD DISP=3HE,
D3N=DD30001. TEST.3¥YSDEEUG (TRTHIT)
COBOL.3Y3ILIN DD DISP=3HR,
D3N=DD30001.TEST.OBJ (TRTHIT)
COBOL.DERMLIE DD DI3F=3HE,
D3N=DD30001.TEST.DERMLIE (TRTHINT)
COBOL.3Y3ILIE DD DISP=3HR,
D3N=DD30001.TEST.COPYLIE
DD DISP=3HR
COBOL.3T3IXMLSD DD DUMMY
COBOL.3Y3IN DD DISFP=3HR,
D3N=DD30001.TEST.COEOQL (TRTHMINT)

e
LEED EXEC PROC=ELAXFLNE
LINE.SY3LIE DD D3N=DD30001.TEST.OEJ,
DIZP=3HER
DD D3N=CEE.3SCEELEED,
DIZP=3HER
LINE.2BJOOOO DD DI3FP=SHE,
DEN=DD30001.TE3T.2BJ ( TRTHNT)
LINE.SYSLIN DD *
INCLUDE OEJOOOO
i
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2. Discover TCP/IP address and IDz Port - Review

= Open the Debug Perspective

4 - Click the small downward pointing triangle

PR S El“/l"‘k Yatiables 22 . ®g Breakpoin
.

neXt to the debug-daemon icon Debug UL daernon is liskening on port: G001
» Note the Port# & soplning
ange Port...
» Select: Get Workstation IP... Get Warkstation IP..

» Copy the IP address
» Either paste the IP address into Notepad, or write it down

O Debug - WFttRemote TempFiles\DEMOMVS.DEMOPKG. IBM.COM\DDS0001\DDS0001. TEST. JCLYHOSPRUN. jcl - IBM Rational Developer for Sys

File Edit Mavigate Search Project Run indow  Help

N HABiYY |8 E ViE-@ @ g -0 Q- Qi A ®] G

-,

Wﬂ: Serverq i o N |_‘T5?| o ¥ T 8 69= varisbles |7 %a Ereakpu:uints\l

\ 4

© Workstation IP

9.76.77.218

bwork Adapter - Packet Scheduler Miniport
000 PL Mebwark, Cannection - Packet Scheduler Minipart

Note: Your IDz Port# will most likely be set

once, and will change infrequently. h

However, depending on your installation's @ o
setup, your workstation's TCP/IP address

could change - often S ”




3. Login to your CICS Region

From Remote Systems Explorer:
Right-click
Select: Host Connection Emulator

>
b
4 Select your CICS application
b

Enter your Userid and Password and sign in

zignon to CICS AFFLID CICS

LELCOME TO CICS

Type your userid and password, then press EMTER:

. ddsBEE1 Groupid . . .

Mew Pagsword . . .

Mew
Go Inko
Go To

EE CpEn in Mew Window
B show in Table
=) Monitor

# | Refresh F5

T IRename. .. Fz
3 Delete, ., Delete
=|Copy...

Export. ..
Import, ..

Mowve Up

o Move Down

Conneck
Clear Passwords
Wark OFfline

Host Connection Ergllakar

=l |icrts0p, DEMOMYS,
¥ Ly 2f05 UNIX Files

67

Le 205 UMDY Shel
Ty MVS Files

=

L& T30 Commands
i JES

jonte0p, zserveros
jonta0p, ryvs'ebSph



3. Setup the Debug Option Parameters using DTCN Transaction — 1 of 3

E DEMORYS  DEMOPKG, IBM, COM. hee

If you did NOT use the DTCN view to enter your DTCN properties e it i

you can do so using a CICS Transaction (green screen) _
dtcn_

From CICS (after signing in):
4 Clear the screen, Enter: DTCN — and press +Enter

From the DTCN screen
4 Press F10 — this will fill in the Terminal Id for your workstation

OTCHM Debug Tool CICS Contral - Frimary Menu
Note that you can also - rage method
»* select the combination of
type an asterisk: Terminal Id
. Transaction Id
...as the Termlnal Id LoadMad: :>CU(s)

Uzser Id

Methame 3
IF MamesAddress ==>
5 t type and ID of debug display device
—= ion Type > MFI, TCF
Note: You would - i > TCP Port
Display Ic e
only use the DTCN pray
transaction to specify Generated String: TESTCALL, %' ,FROMPT, ' TCPIFPAD.65.190.169%8001: ")
yourDepug()phon Repository String: TESTCALL, '=#',FROMPT, ' TCPIFPAQ.65.190.169%8001: ")
properties if you could
not use the DTCN view Profile Status: Active. Pre PF5 to Inactiwvate.
] ) EQRZRZC Terminal mismatch F12 to set to current terminal.
(prior slides) PF1=HELP 2=GHELP 3=EXIT 4=SAVE 5=ACT/INACT E=DEL 7=5SHOW 8=ADY 9=0PT 10=CUR TAM

Y|H = 0]



3. Setup the Debug Option Parameters using DTCN Transaction — 2 of 3

DTCN transaction data entry screen

» Enter the Tran-code
= Transaction ID

b Enter up to eight specific Program Id(s) you wish to debug through ...or...
S5elect the combination of resources to debug (see Help for more information)
Terminal Id >
Transaction Id

LoadMod: :>CU(s)

b Enter wildcard text for the Program Id(s)
g Ex. CD*

4 Enter your User-1D
4 Session Type: TCP

3 Port Number: Select type and ID of debug display device
Session Tupe e MFI, TCP
from your Debugger look-up . TCP Port

b Display ID:
Your TCP/IP address,
from your Debugger look-up (note that you can not paste into this 3270, screen)

. Press F4 to save your debug profile
. Press F3 to clear the screen

&
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3. Setup the Debug Option Parameters using DTC Session Type - 3 of 3

DTC Session Type — Assumes that IDz's DBGMGR started task is running

S2elect the cocombdin on of rescurces to debug (see Help for more
Terminal Id
Transaction Id

LoadHoed: @ > CU{=s)

I | |
I | T
W W

U=ser Id

MNe tMNMName

IF MHMamesAddress
select type and
session Type
Hort Number
Display Id

1 | T | VO T T T O T O

-]

V[

f debug display dewice
MFI, TCF. DIR, DTC, DBM
TCF Port

VVVO e

4 Press F10 to generate a unique Terminal ID
4 (Optionally) Enter a Tran-code
> Enter up to eight specific load modules you’d like to debug
> User Id = TSO-ID
> Session Type = DTC
> Display Id = TSO-ID
. Press F4 to save your debug profile

= Press F3 to clear the screen

&
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=

4. Start Debugging

cdat_

From the CICS region
> Enter the Tran-code
> Press <Enter

b Click: Yes at the
Confirm Perspective Switch

o Debug - WDebugViewFiles\B001_3174\DTO0LS.ADLAB.SYSDEBUG(CDAT1).cob - IBM Rational Developer for System z

File Edt Mavigate Search Project Runm Window Help

il = | o = AE-@ B 50 8- Q- N I 2
HF Debug 52 41k Servers i3 IS B e v T T O|[69= variables % . g B
= 4 CDATE [Remote Compiled Application] Mamme

= Platform: 205 390% Connection: 9.39,68.147:3174
= Thread:1 (Runnable )
= cpaTi:ol
wi] Process: 567291080 Frogram: COATI

¥ no local wvar

Er DEMOMYS,DEMOPKG, IBM, COM hee %‘ ADTOOLS, ADLAB, 5YSDEBUG(CDAT] )cob 22

i

Zurrent hiost conneckion profile is: [HoskConnectProjectFilesDEMOMYS, DEMOPEG, IBM, COM, hee

© confirm Perspective Switch

This kind of launch is configured to open the Debug perspective when it
suspends,

This Debug perspeckive is designed to support application debugging. 1t
incorporates views For displaying the debug stack, wariables and breakpoint
managerment.,

Lo wou want to open this perspective now?

[ 1remember my decision

Line 2 Column 1 Insert % Browse
B——+"-1-8 z 3 4 5 & 71
ID DIVISION. -~
s | PROGRAM-TD. CDAT1.
# £ICS / DEBUG TOOL DEMO FROGRAN
*
" THIS FROGRAN WILL RECEIVE & DATE AND COVERT THE DATE TO
# Y INTEGER IN L CALLED PROGRAM TO DETERMINE DAVS FRON P
b CURRENT DATE. <
*
b (C] 2004 IBM - EKEVIN J. CUMMINGS RESERVED.
# CONVERTED FOR CICS BY JANICE WINCHELL AND DOUG STOUT

ENVIRONMENT DIVISICON.

CONFIGURATION SECTICN.

SOURCE-COMPUTER. IBM-FLEX-ES.

CBJECT-GOMPUTER, IBM-FLEX-ES.

*

DATA DIVISICN.

WORKING-STORAGE SECTICH.

B

01 W-DATE-VALID-SW PIC XX.

01 CDATZ-INTERFACE-AREL.
05 L-INPUT-DATE.
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4. Start Debugging

Debug as previously learned in the batch/remote and Local debug units.

%5 Debug 2 4tk Servers [ LY 3T @ B - T 7 O ||69= yariables 3 . @ Breakpoints | 8% Registers | [ Monitors | 21 Modules
= @ CDAT1 [Remate Compiled Application] Mame Value
=78 Platform: 205 390X Connection: 9.39,68.147:3174 Step Into (FS) = @ ys_CONM_AREL
= o Thread:1 (Runnable ) ® [ CON-TRAN-EXEC-COUNT 0001
) = DAaTi: 01 = ¥ Y-COM-PROGRAM-ARELR
g Process: 567291030 Program: CDAT1 ® Y_COM-USER-REQUEST o
¥ -COM-DATE-INDICATOR v
¥ -COM-DAY-DIFFERENCE ooooooooo
¥ -COM-DATE-FORMATTED !
¥ -COM-RETIRE-DATE-COK v
¥ -COM-RETIRE-DATE !
H ¥ T-CcOM-INFUT-EIRTHDATE
¥ -COM-CDATZ2-RETCODE oooo
¥ DpFHEOOZO +00000
B, DEMOMYS. DEMOPKG IEM.COMbee | 35 ADTOOLS, ADLAB. SYSDEBLGICDAT 1cob 53 = 5[5z outine 52 =
Line 559 Colurn 1 Insert Browse = PROGRAM: CDATI
| SNV Y R - T Y ' S S Y P S ID DIVISION,
MIVE W-CDATI-RETIRE-DATE TC W-COM-RETIEE-DATE -~ 4 ENWIRONMENT DIVISION
MOVE '¥!' TO W-COM-RETIRE-DATE-OK 4 DATA DIVISION
ELSE = PROCEDURE DIVISION
MOVE 'PROELEMZ IN CALCULATING RETIREMENT' TO MZG-LINE 0000-MAIMLINE.
PEEFORM O350-ADD-MES3IAGE-LINE 0100-PROCESS-REQUEST,
END-IF. 0300-SEMD-ERASE.
0310-SEMND-DATADMNLY.
OS00-RETURN-FIEUDC, 0350-AD0-MESSAGE-LIME,
TEXECZ CICS 0400-RECEIVE-MAP.
# FETUEN TRANSID('CDAT') 0500-YERIFY-INPUT-DATE.
* COMMAREL [WE-COMM-AREL) 0a00-CALC-Day-DIFFEREMCE.
TEND-EXEC. 0&50-CALCULATE-RETIREMENT.
e Move length of W3-COMM-AREA to dfhbO0020 0900-RETURMN-PSELIDC
: Czll 'DFHET1' using by content x'0e083=0000700001000£f0f0£f2£9f5 0910-RETURM-FINAL,

: - '404040' by content 'CDAT' by reference W3-COMM-AREL by
reference dfhbh0020 end-call.

0910-RETURN-FINAL.
TEXEC|) CICS SEND TEXET FROM (END-OF-TRANI-M3G)

# EFRLSE
* FREEEE
FEND-EXEC.
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What Happens during CICS calls and screen-io — 1 of 2

You will be
prompted,
and
presented
with debug-
run-time
options

¥ x Wik Servers (e I GG I 4

w0

= ﬂ" CDATI [Remote Compiled Application]

= Eig’ Platfarm:
=g Threa

205 390%  Conneckion: 9.39.65,147:3174
d:1 (Runnable )

= CoaTi:ol
p-._| Process: 567291080 Program: CDATL

B cemomys.DEMop

Line 560
I———+—*A—1—

o200
EXEC

N B N

ET—

ki5.I6M. COM, hce ﬁ? ADTOOLS, ADLAE, YSDEBUGICDATL )G

Column 1 Insert E
E-——+———3d-————-F——-F———-F————G——— =5
MOVE W-CDATI-FRETIRE-DATE ToO W-COM-ERET
MOVE 'Y' TO W-COM-RETIRE-DATE-CE
EL3E
MOVE 'PEOELEMS IN CALCULATING RETIREHM
FERFOREM 0O350-ADD-MEZSAGE-LINE
END-IF.

—RETURN-F3ETUDO.

CICS

FETUEN TERANSID ' CDAT')

COMMAREL (M3-COMM-ALEEL)

XEC.

ove length of WI-COMM-AREL o dfhb00Z0

© Event Occurred

(9= yariables &7 D Breakpoints | §147 Regi

Marme

= ® ys_COMM-AREL

® §-CON-TRAN-EXEC-COUNT

= ® y-COM-PROGRAM-AREL

W-COM-USER-REQUEST
W-COM-DATE-IND ICATO
W-COM-DAY-DIFFERENC
W-COM-DATE-FORMATTE
W-COM-RETIRE-DATE-O
W-COM-RETIRE-DATE
W-COM- INPUT-EIRTHDA
W-COM-CDATZ -RETCODE
® prHEBOOZO

[+]
foPOODRDOW®

The Following event has occurred:
CEED199% The termination of a thread was signaled due to a STOP stakement,

Select which action ko take:

(¥ Step into handler

{:} Run

{:!' Examing

X

B &

reference dfhb0020 end-call.

Call 'DFHEI1' using by content x'0O0e0dSe0000700001000f0f0f£fZ2£9f5
'404040" by content 'CDAT' khy reference W3I-COMM-LEEL Ly

73




What Happens during CICS calls and screen-io — 2 of 2

If your current transaction ends, and a BMS or 3270 screen is sent:
. You will be notified (prompted) by the debug engine
. If a screen is sent, the 3270 will display in the content area

B DEMOoMYS. DEMOPKE.IBM.COM.hee 52 = 0O
Current host connection prafile is; fHostConneckProjectFiles/DEMOMYS, DEMOPKG, IB

o Debug Engine Message

j:) application has Terminated

ADTOOLS BIRTHDAY. RETIREMEI

LYY MMDD {== FLEASE |

E Y EMTER REQUE=I . -
i ¢ SEE YOUR BIRTHDAY [LIMKE TO FPROGRAM CDATZ2)
i ¢+ CALCULATE RETIREMEWNT (CAaLL PROGRAM CODATE)
1 CLEAR AMD START OWER

2] : ABEMD WITH S80CTY

TO TERMIMATE, EMTER TO FPROCESE

&
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What About PF-Keys and Other Data Entry?

* You can resize the screen portion of the debugger
u And use the %5 Debug 2 4k Servers K. = § - 7 T O|[ed= variables 22 %@ Breakpoints

. = |-_'|:"\' <kerminated >_0AT1 [Remote Compiled Application] Mame
I . e '
PF-Key emulation s o s o
options Iin the
H OSt CO n n e Ctl O n B DEMOMYS, DEMOPKG, IBM,COM hee £2 I =8

Current host connection profile is; fHostConnectProjectFiles DEMOMYS, DEMOPKE, IBM, COM, hee

ADTOOLS BIRTHDAY/RETIREMENT SAMPLE APPLICATION

19520101 <== PLEASE ENTER BIRTHDATE IN ¥YY¥Y¥MMDD FORMAT

B {=== ENTER REQUEST
: SEE YOUR BIRTHDAY (LINK TO PROGRAM CDATZ)
: CALCULATE RETIREMENT (CALL PROGRAM CDAT3)
: CLEAR AND START OVER
: ABEND WITH S0OCY

F3/F12/CLEAR TO TERMINATE, ENTER TO PROCESS

10/919

pF1 = | [pFa | [pre | [pFs | [pFs | [Enter | [pat | [aten | [mewtine |

Per  JPra  |fre Jprio JpFrir J PRtz |fdear | [paz | [svsReq | [MextPad |

Hosk Properties | Host Connecti
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Same Debug Option Functionality!

All of the %5 pebug 53 4l Servers = O ||69= yariables 52 . % Breakpaints | 318 Reaisters | EF Manitors | £ Modules
debugging Oe ] @ & B2 @ @ %2 v 7| Name value
features and = @ DAT1 [Remoke Compiled .C\. ® Y-DATE-VALID-3W ‘oot

) 58 Platform: 205 3908 Comeet 0 (F8lL e 1473188 = ® CDAT2Z- INTERFACE-AREL
functions are . o® Thread:1 (Runnable ) # ® L INPUT-DATE
available x = (st : S I???EEEEEEDDDDDDDDDDDD}V{IZ

po| Process: S67291080 Program: COATL L-DATE-FORMATTED
when ® L-FROGRAM-RETCODE Oooo
: = @ ys-COMM-AREL
debuggmg ® -COM-TRAN-EXEC-COUNT ooo1
online CICS - & Y_COM-PROGRAM-AREL
W-COM-TSER-REQUEST b

or IMS TM W-COM-DATE-INDICATOR b
applications. -COM-DAY—DIFFERENCE 000000000

W-COM-DATE-FORMATTED
W-COM-RETIRE-DATE-OQK

E- DEMOMYS,.CEMOPKG, IBM,. COM. hee ﬁ ADTOOLS, ADLAE, SYSDEEUG(COATL ). cob &3

Line 379 Column 1 Insert Erowse

= O 5= outine 2

= PROGRAM: CDATI

B FA 1Bt 23— fm b= B ko= bk P | —k————} ID DIYISICN,

HOVE DFHCOMMAREL TO W3-COMHM-AREL

HOVE ERR-M3G-EAD-KEY TO MSG-LINE

FPERFORM 0350-ADD-ME3SAGE-LINE

PERFORM 03 10-3END-DATALCHNLY

FERFORM 0300-RETURN-FSEULO
END-EVALTTATE

0100-PROCESS-REQUEST.
¥ FPERFORM O400-RECEIVE-MAP.
MCWE FUNCTION UPPER-CASE (MAFREQI) TO W-CON-USER-REQUEST

*

* B = BIRTHDALY INFO (LINEK TO PROGEALAM CDATZ)
* E = RETIREMENT (CALL PROGRAM CDATI)

* C = CLEALR

g [ = ABEND 0OC7

*

EVALTATE W-COM-TUSER-REQUEST
WHEM 'C!

e 4 EMVIROMMENT DIWISION,
=I- DATA DINVISION.
F- WORKIMG-STORMGE SECTION,
=l LINKAGE SECTION,
+- 01 dfheiblk.
=l- 01 DFHCOMMARES,
05 COM-TRAN-EXEC-COUNT
+- 05 COM-AREA-TRAM-PROGR
= PROCEDURE DINVISION
0000-MAIMLINE.,
0100-PROCESS-REQUEST,
0300-3EMD-ERASE,
0310-SEMD-DATACMLY.
0350-ADD-MESSAGE-LIME.
0400-R.ECEIYE-MAP,
0500-YERIFY-INPLT-DATE,
0600-CALC-DAY-DIFFEREMCE.
0650-CALCULATE-RETIREMENT.
0900-RETURN-PSELIDC,
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Topic Objectives

After having completed this unit, you now should be
able to:

» Using the Problem Determination Tools, Debug Option and
IDz:

* Debug a mainframe online transaction

» Describe the online transaction features for configuring your
3270 sessions with Debug Option

» Debug a CICS 3270 Application
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Code Coverage and |IDz
= |Dz Integrated Debugger




Code Coverage — Overview

Extension to Debugging:

» Tracks lines of code that have been
executed during test

» Improves application testing quality
» Focuses testing resource usage

» Numerous reports on tested code
and trends

» Supports: Batch, CICS and IMS TM

» Many options:
» Exclude/Include specific modules
» Filter and Export Reports
» [ntegrates with ADDi
a SAMICNZ, jcl Ul Code Coverage Report (Mow 1, 2011 1:16:09 PM) 23
Code Coverage Report

Code Coverage Summary

!- SOV YN L R AU TP SRS, VENSTRIPUSHRSY PR S SRS S SS—— -

s e A L AL AT 4 AL RRS LR & b R

363)] Dz4400 PERFORM 710-READ-TRAN-FILE.

ilg;, Code Coverage Report (Mo 1, 2011 1:16:09 PM) cei| LISER170,TEST, SYSOEBUG(SAMS) cob 2

IF W3-TRAN-EOQF NOT = 'Y’
COMPUTE NUM-TRAN-RECS = NUA-TRAN-RECS + 1
MOVE "Y' TO W3=TRAN=0E
IF TRAN-KEY < W3-PREV-TRAN-EEY
ROWVE " TRANSRCTION OUT OF SEQUENCE' TS ERR-MSG-DATAL
HOVE SPACES TO ERR-N3G-DATAZ
PERFORM Z90-REPORT-BAD-TRAN
ELSE
EVALTATE TRAN-CODE
WHEN 'UPDATE'
PERFORM Z00-PROCESS-UFPDATE-TRAN
WHEN ‘' ADD !
PEFFORM Z10=-PROCESS=-ADD-TRAN
WHENM 'DELETE'
PERFORM 220-PROCESS-DELETE-TRAN
WHEN OTHER
IF TRAN-COHNMENT NOT = "®¢
HOVE ' INWALID TRAN CODE:' TO ERR-MSG-DATAL
RAOVE TRAN-CODE TO ERR-N3G-DATAZ
PERFORM 259-REPORT-EAD-TRAN
END-IF
END-EVALUALTE
END=-IF

MOVE TRAN-EEY TO WS—PR Detailed/Source
IF VS-TRAN-OK = 'Y
Line Coverage

ml ===l === === === === ===

ode coverage report, generated Mov 1, 2011 1:16:09 PM

= | -

B B SAM3
= B sam4

= S USER170.TEST.5¥SDEBUIGISAM4). cob &%

B SAM4D) B0

= i USER170,TEST.SYSDEEUG{SAMS).cob ETT
T o5AMaE( ETLTA

Element Coverage

= & 5aM3

Covered Lines Taotal Lines

34 =H

3 7 Module Level

72 5= Code Coverage

e 156

o 16 _——— =

[Jom]]
I
.|l|l
[

@



Code Coverage Architecture - Concepts

8 XSAM,jcl &2

n
PeBee1  DDSeee1D JO0B R Z Ien
peeea2 TIME=(1),MSGC
BOBRA3 [ /***EHE R R R

eeeees //*

BORRAS [ /=== r s
©00ee6  'RUNSAM3 EXEC P
eeeeas STEPLIB DD Ds
B0@RAS [ [+ ¥k xkkkkkk

000089 //*
e0ea1e //*
@eee11 //*
000012 //*
000013 //*
000014 //*
@eee15 //*
000016 //*

peeel17 //1‘-1*1‘-1-v‘-’~1‘-’-1‘-11‘-’-1‘-’-*1‘-’-*1‘-’-1‘-’-1‘-’-1‘-’-*X**XXX*X***X*X*X*X*X)KXX**X*XX**X*X*XXX*X***X*X*X*X*X

000018 //*AQEVALST DD DISP=SHR,DSN=DDS80@1.TEST.LISTING

eeee19 //*

000020 ' /CEEOPTS DD *
@00021 TEST(,,,DBNDT%DDS@001: ),
@00022  ENVAR("EQA_STARTUP_KEY=CC")

000023 /*

000024 //*
000025 //*
000026 //*

ﬂﬂﬂﬂﬂﬂ i i%x

Big

RUN SAMPLE

TEST1.SAMFI
TEST2.SAMFI
TEST3.SAMFI
TEST4.SAMFI

TCP/IP

m

z/OS

Remote
Debugger Your
Run-Time Application
Engine Load Module

TRANFIL1 -
TRANFIL2 -
TRANFIL3 -
TRANFIL4 -

Port#

PROMPT, TCPIP&9.76.69.100%8005:

Data
Source

Code Coverage
oystems’.exe

a

ENVAR("EQA STARTUP_KEY=CC, ,moduleexclude=SAMA™)

TEST(, , ,DBM)
ENVAR(" EQA STARTUP KEY cc)

TroT/d  DDMOTYNNC AANA .

Picture:

Upon GOBACK return
Code Coverage meta-data

JCL or Online system setup passes ENVAR parameters to the Remote Debugger

Which invokes Code Coverage modules on z/OS

Which interact with your application code — using the Debugger functionality to

synchronize source statements

Code Coverage sends meta-data back to IDz, which formats into Code Coverage reports

80
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Code Coverage — Setup

3TEPLIE

= Process:

» Compile/Link with standard Debug Tool JCL
Parms (TEST..etc.)

» Submit run JCL — passing in a PARM with:
= Your I/P address and port#
= ENVAR ("EQA STARTUP KEY=CC")

» Make sure that the Debug Tool runtime is in
STEPLIB, JOBLIB or installed into Link Pack

» Run your debug session.

EXEC PGM=3AM3 COND={4 LT BREGION=2045F,

PARM={'/TEST(,,, TCPIP&&9.76.75.25058003
'ENVAR ("EQL STARTUP KEY=CC") ')

.

EE X Rl WP P PRFRR LN WA N L U Y

DI3P=3HER
D3N=CUST.HHOFS01.V50.3FEELOAD,
DI3P=3HE
D3N=USER170.TE3T.LOLD,
DISP=3HE

DD D3W=C3P3HR.EQA.VER1.3EQLMOD,
DI3P=3HE

* //STEPLIB reference to Debug Tool runtime is only

] SEMIONZ. i

= |nstead of dropping into interactive Debug, your
program will execute

= After the job finishes a Code Coverage report
opens in the editor
— (this takes a few seconds)
= Double-click a program to view the detailed lines =

= The report will provide varying levels of Code
Coverage......coovvviiiiiiiiiiaan,

363
36
365
566
367
368
Jb3
371
372
3751
374
3751
376
277
370
61

a SAMIONZ. jcl Ul Code Coverage Report (Nov 1, 2011 1:16:09 PM) &2
Code Coverage Report

Code Coverage Summary

Code coverage report, generated Mov 1, 2011 1:16:09 PM ‘ =] 18,
ef=]s
Element Coverage Covered Lines Tatal 387
49% 358 I
= B 5am4 34 a5
(= i) USER170,TEST,S¥SDEEUGISAMY),cob 34 57
B sama() 34 57
B 7z 156
(= i) USER170,TEST,S¥SDEBUG(SAME),cob 7z 156
S osam3) 6% 72 156

0z24400
0z4500
0Z4600
024700
024800
024300
0zs000
0Z5100
025200
025300
025400
0zs500
025600
Dzs700
025800
025900
oze000
0Z&100
Dzezoo
0zZ&300
DZ&400
ozesoon
026600
nz&700
0z &800
02E200
oz 7ooo

Al Code Coverage Report (Nov 1, 2011 1:16:09 FM)

NOTES:

required if not installed in Link Pack

* You can also add the ENVAR... parameter into

//CEEOPTS DD card

PERFORM 710-READ-TRAN-FILE.

IF W3-TRAN-ECF NOT = '¥'
COMPUTE NUM-TRAN-RECE = NUA-TRAN-RECS + 1
HOVE "Y' TO WS-TRAN-0E
IF TRAN-EEY < WS-PREV-TRAN-EKEY
MOVE " TRANSACTION OUT OF SEQUENCE' TO ERR-MSG-DATARL
HOVE SPACES TO ERR-M3G-DATAZ
PERFORHM 2Z990-REPCRT-BAD-TRAMN
ELSE
EVALUATE TRAN-CODE
WHEN 'UPDATE'
PERFORM 200-PROCESS-UPDATE-TRAN
WHEM " ADD
PERFORHM 210-PROCESS=-ADD-TRAN
WHEM 'DELETE'
PERFORM 220-PROCESS-DELETE-TRAN
WHEN OTHER
IF TRAN-CONMENT MNOT = " ®°
HOVE ' INVALID TRAN CODE:' TO ERR=-HSG=DATAL
HOVE TRAN-CODE TO ERR-MIG-DATAZ
PERFORM 299-REPORT-EAD-TRAM
END-IF
END-EVALUATE
END-IF
HOVE TRAN-FEY TO WS-PREV-TRAN-EEY
IF WS-TRAN-OF = '¥

[Jom]]
I
.|l|
[

@

cei| USERL70.TEST, SYSDEBUGISAMS), cob =2

el o - ervs v provieien et e e e

O 0000000000000 0000000000000 i—



Code Coverage — Specifying ENVAR

= Specifying the ENVAR parameter

» Batch:
= PARM card

= //CEEOPTS DD card TEST parameter

» Online
= DTCN Profile

= PF9 to Debug Tool options

= Same ENVAR.... parameter

Frooremanm RN TV AL JUL FURE LINE HEEE % "

RUN EXEC PGM=SAM3,COND={4,LT), REGICN=2045K,
ey e bt 1 555 G001 %) 1,

"ENVAR (TEQL ITALRTUP EEYT=CC™) ')
ST DT, TR sy s oy

L
TETHMNT EXEC PCGM=IEJEFTOLl, DYNAMNEER=20
3STEFPLIE DD DSN=DD30001.TEST.LOAD,DISFP=3HE
DD DSN=DEBZ.VOR1.3DSNLOAD, DISFP=3HE

DD DSN=DEBZ.VSR1.D3NA.RUNLIE.LOAD, DISF=3HE
DD DSN=DEBZ.VOR1.D3NA.ENFH.3D3N3AMF, DISP=5HER

DD DSN=DEBZ.VSR1.D3NAL.3D3NTENF, DISP=3HER
DD DSN=DEBZ.VOR1.D3NAL.3D3NEZIT, DISP=3HER

CEEQ EeEimi
iTEST(,,,TCPIP&S.SD.l?.ES%BDDl:],EN?ARi"EQA_STARTUP_KEY=CC"]
STSP Lt

WS CITT T SWEMNITT=%

FurL; [=]NTHNE
Commands File; *
Preference File: *

Other Language Environment Opkions: | EMVARTEQE_STARTUP_KEY=CC")

by

Debug Tool CICS Control - Henu

t Debug Tool options

mands File

reference File
EQAOPTE File ===

Ay OLrer




Code Coverage — Reports 1 of 2

= When the Code Coverage batch
job or transaction finishes — and
you're running IDz interactively:

» The current Code Coverage report
opens in the editor window

» The Compiled Code Coverage Results
view is opened

» Code Coverage Reports present:

» Coverage Totals
= The lines that were executed

» A warning symbol to let you know of
any modules and/or paragraphs that
were accessed at below a specified
coverage threshold

= You set the threshold for coverage warnings
in Preferences

» Individual program paragraph
coverage statistics

Compiled Code Coverage Results view allows
you to see previous Code Coverage Reports.
These are stored in your Workspace

Eli CDAT1_2015_10_13_093851_0948
Eli CDAT1_2015_10_13_093828_0075

Eli SAM3_2015_10_12_152524_0072

Cli SAM3_2015_10_12_151509_0434 ‘%
Eli SAM3_2015_10_12_151021_0252

cli SAM3_2015_10_12_150637_0987

lly, Code Coverage Report (SAM3_2015_10_12 151509 _0434) =

Code Coverage Report (Line)

Code Coverage Summary

Code coverage report (analyzed at Oct 12, 2015 3:15:43 PM, generated at Oct 13, 2015 3:40:49 PM)

Element Caoverage Covered Total
Total _ 78% 172 218
4 @& SAM4 41 60
4 Bk SAM4 41 60
4 ¢a) DDSO001.TEST.SYSDEBUG(SAM4).cob 41 60
@ SAM4 € Program Entry 1
£ o [ 310-CRUNCH-LOOP 0
8 g @ 300-PROCESS-CPU-CRUNCH 0
60 @ =§ © 200-PROCESS-TRAN 14 18
g é @ 100-VALIDATE-TRAN 83% 19 23
a @ 000-MAIN 7 8
4 (& SAM3 83% 131 158
4 B\ SAM3 131 158
4 &i DDS000L.TEST.SYSDEBUG(SAM3).cob 131 158
@ SAM3 1 1
@ 850-REPORT-TRAN-STATS 19 19
@ 830-REPORT-TRAN-PROCESSED 100% 5 5
@ 800-INIT-REPORT 7 7
@ 790-CLOSE-FILES 100% 3 3
@ 740-WRITE-CUSTOUT-FILE 4 9
@ 730-READ-CUSTOMER-FILE 5 8
@ 721-COPY-RECORDS 3 3
@ 720-POSITION-CUST-FILE 3 3
@ 710-READ-TRAN-FILE 7 11
@ 700-OPEN-FILES 4 16
@ 299-REPORT-BAD-TRAN 100% 7
@ 220-PROCESS-DELETE-TRAN 5
@ 210-PROCESS-ADD-TRAN 100% 14 14

a NN . DRDOWECS JIDRATE.TE A M e aTal"a

-
=
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Code Coverage — Reports 2 of 2

Code coverage report (analyzed at Oct 12, 2015 3:15:43 PM, ¢

li, Code Coverage Report (SAM3_2015 10 12 151509 0434) | % DDSO00LTEST.SYSDEBUG(SAM3).cob
I———+—*A—1—B——+————2————+————3————+————4————+————5————+————6————+————?

Element Covere 000461 33200 MOVE "N’ TO WS-TRAN-OK.
Total 78¢ 008462 033300 WRITE REPORT-RECORD FROM ERR-MSG-BAD-TRAN AFTER 2.
. G SAM4 689 000463 933400 WRITE REPORT-RECORD FROM MSG-TRAN-SCALE-1.
4 = SAM3 [ 839 008464 033500 WRITE REPORT-RECORD FROM MSG-TRAN-SCALE-2.
D — 008465 033600 MOVE TRANSACTION-RECORD  TO ERR-MSG-DATA3.
008466 033700 WRITE REPORT-RECORD FROM ERR-MSG-BAD-TRAN-2.
| 4 (=) DDS0001.TEST.SYSDEBUG(SAM3).cob 39 |:> 000467 0338600

@ SAM3

m AEA AR TR A R e A T

Opens...

* From the report window,
you can drill-down to a
Program or Function
(COBOL paragraph, etc.)
and double-click the entry to
open a hyper-linked source
file

» Executable statement/lines are
annotated within the
PROCEDURE DIVISION (as

well as the procedural logic in
PL/I programs)

= Red ==this line was not executed
=  Green ==this line was executed

000463 833900
000469 834000
000470 834100
000471 834200
000472 834300
000473 834400

f000474 934500
000475 834600
000476 834700
000477 834300
000478 834900
000479 835000
000430 835100

flo00481 935200
000432 835300
000433 835400
000434 835500
000435 835600
000436 835700

0ee4s7 835800

700-0PEN-FILES.

OPEN INPUT TRANSACTION-FILE
CUSTOMER-FILE
OUTPUT  CUSTOMER-FILE-OUT

REPORT-FILE .

IF WS-CUSTFILE-STATUS NOT = '@@'

DISPLAY 'ERROR OPEWING CUSTOMER INPUT FILE. RC:'

WS-CUSTFILE-STATUS

DISPLAY 'Terminating Program due to File Error’

MOVE 16 TO RETURN-CODE
MOVE "Y' TO WS-TRAN-EOF
END-IF .
IF W5-CUSTOUT-5TATUS

NOT = '@@'

DISPLAY 'ERROR OPEWING CUSTOMER OUTPUT FILE. RC:'

WS-CUSTOUT-STATUS

DISPLAY 'Terminating Program due to File Error’

MOVE 16 TO RETURN-CODE
MOVE "Y' TO WS-TRAN-EOF
END-IF .

IF WS-TRANFILE-STATUS NOT = '@@'

008491 936200
08492 836300
008493 236400
008494 236500
808495 236600

08496 @36700
ARAAGT ARARAA

Lines 488 to 491;

MOVE 16 TO RETURN-CODE
MOVE "Y' TO WS-TRAN-EOF
END-IF .

718-READ-TRAN-FILE.

READ TRAMSACTIOMN-FILE
AT END MIWE "W' TN WS-TRAM-ENE

84

LAY 'ERROR OPENING TRAN FILE. RC:' WS-TRANFILE-STATUS
DISPLAY 'Terminating Program due to File Error’



Code Coverage — Reports |IDz v14.1.x and later

) SAM3 2019 02_15_103546_0423 i

=

8

Code Coverage Report

Code coverage report for 'SAM3_2019_02_15_103546_0423', analyzed Feb 15, 2019 10:35:47 AM

off () on Show below : %

® e

Name Coverage Lines Covered Uncovered Lines Total Lines Messages
| N4 DDSQODI.TEST.SYSDEBUG(SA{MJS).cub 73% 121 44 165

> SAM3 73% 121 44 165
| ~ DDSO0001.TEST.SYSDEBUG(SAM4).cob 64% 34 19 53

> SAM4 64% 34 19 58

Summary (Elapsed time: 0.902 sec) 71% 155 63 218

Web-Based Ul and new Functionality:

e Group data by files or modules. To change the grouping method, click the Files or Modules button.

® Open source files by clicking on the file names.

e Expand rows to view the children of the files.

e View file-related messages by clicking on the icons in the Messages column.
e Sort the report by clicking on the column headings.

e Filter results according to coverage percentage by specifying a value in the Show below field and
clicking the Refresh button - note that you must turn On Show Below. You can also set preference
e Click export to open a dialog that will allow you to export to either CCZip, SonarQube or PDF.

¢ |n Comparison reports you can click the swap button to swap the direction of comparison.

85
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https://developer.ibm.com/mainframe/wp-content/uploads/sites/46/2018/12/swap-icon.png

Code Coverage — Reports 2 of 2 — Paragraph list

Code Coverage Report m A

Code coverage report for 'SAM3_2019_02_15_103546_0423', analyzed Feb 15, 2019 10:35:47 AM

off O on Show below : % ® Modules

i
Name Coverage Lines Covered Uncovered Lines Total Lines Messa

v SAM3 73% 121 a4 165
v 5AM3 73% 121 44 165
“ DDS0001.TEST.SYSDEBUG(SAM3).cob 73% I 121 44 165
M sam3 73% 121 a4 165
000-MAIN 100% 11 0 11
100-PROCESS-TRANSACTIONS  81% 17 a 21
200-PROCESS-UPDATE-TRAN 77% 10 3 13
200-PROCESS-CRUNCH-TRAN 0% 0 7 7
210-PROCESS-ADD-TRAN 79% 11 3 14
220-PROCESS-DELETE-TRAN 63% 5 B8 3
299-REPORT-BAD-TRAN 100% 7 0 7
700-0PEN-FILES 25% 1N 4 12 16
710-READ-TRAN-FILE 64% 7 4 11
720-POSITION-CUST-FILE 100% DT 3 0 3
721-COPY-RECORDS 100% 3 0 3
730-READ-CUSTOMER-FILE 63% 5 3 8
740-WRITE-CUSTOUT-FILE A4% 4 5 9

790-CLOSE-FILES 100% DT 3 0 3 v

o
I}
I



Compare Reports

Code Coverage Report (Line)

= Can compare two Code
Coverage Reports

Code Coverage Summary

liz; Code Coverage Report (SAM3_2015_10_12 152524 _0072) =

Code coverage report (analyzed at Oct 12, 2015 3:25:56 PM, generated at Oct 13, 2015 3:24:49 PM)

. Element Coverage Covered Total
= Later (Date/Timestamped) Total b[B2% @] 2 1808 B 219 (1)
report is compared to « & SAm4 hlgsean] & s1a0 60
. 4 B\ SAM4 ‘a[8s%wAn] 2 5100 60
earlier selected report 4 &l DDSO00LTEST.SYSDEBUG(SAM4).cob  ‘A[85% (A7) &  51(10) 60
— Colored deltas highlight ® SAM4 100% 1
differences @ 310-CRUNCH-LOOP ‘b[88% (88)| 77
= Deltas are calculated at @ 300-PROCESS-CPU-CRUNCH ‘u[100% (10D ‘& 2(2)
@ 200-PROCESS-TRAN 78% 14 18
various levels ® 100-VALIDATE-TRAN 83% 19 23
_ Totals ® 000-MAIN ‘b[100% (12} i 8 (1) 8
4 = SAM3 wBl%ED] 2 1292 1591
— Module 4 B SAM3 “Bl%(2] @ 120(2% 1590
— Paragraph 4 &i DDS0001.TEST.SYSDEBUG(SAM3).cob ‘wBlBE)] R 129¢(2%B  159Q1)
® SAM3 100% 1 1
@ 850-REPORT-TRAN-STATS [100% | 19 19
"I thiS example a batCh iOb is run tWice @ 830-REPORT-TRAMN-PROCESSED T 5
using two different input datasets @ 800-INIT-REPORT 100% 7 7
Reports are compared... ® 790-CLOSE-FILES 3 3
li, Open IT-FILE 4 9
Name Open As b o— L 2 z
4 Ef Local Default lizz_Compare ?—FILE 3 3
Eli CDAT1_2015_10_13_094148_0 Compare As | » lix_Workbench Report P . 1
Eli CDAT1_2015_10_13_094102.08 4 Add Result Location.. HTML Report e 4 16
£li CDAT1_2015_10_13.094042_01 s, Generate Report.. m PDF Report RAN . .
Eli CDAT1_2015_10_13_093939_08 CrrEre F2 o TE-TRAN 5 g
Eli CDAT1.2015.10_13_093851.09 % Delete.. Delete o TRAN 14 14
£li CDAT1_2015_10_13 093828 00 . Export.. | o \TE-TRAN 13 13
Cli SAM3 201510 12 152524 007 () poperies. Alt+Enter | - ISACTIONS b(86% (14 & 18(2B 21
Eli SAM3_2015_10_12 151509_043= o Maanor 1 o as
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Filtering Detailed Reports

* You can manipulate the combination of Threshold, Above and
Below — then click: Refresh to filter the paragraphs displayed in
the report...

] *XSAM3 jcl ®] XSAM,jcl ] *BENCHMR1jcl SAM3_2017 06_22 162346 0925 & =

@ Threshold Report

This page shows all the tests that meet the specified code coverage threshold. Change the threshold values to further determine where best to
design new tests.

Generated: June 26, 2017 31913 PM EDT

Threshold: 70 % () Above @ Below [|Files Only |Refresh
Results
@ B
Name Coverage Lines Cov.. Uncovere.. Total Lines Elapsed Ti..
4 & SAM4.expanded.cbl  65% | 47 25 72
@ 300-PROCESS-CPU-CRUNCH 0 2 2
@ 100-VALIDATE-TRAN 19 11 30
@ 310-CRUNCH-LOOP 47 25 72
4 &l SAM3.expanded.cbl 132 39 171
@ 700-OPEN-FILES 4 12 16
@ 740-WRITE-CUSTOUT-FILE o 45% 5 6 11
® 220-PROCESS-DELETE-TRAN . 63% | 5 3 8
@ 710-READ-TRAN-FILE o 64% 9 5 14
@ 730-READ-CUSTOMER-FILE 67%| | 8 4 12

Files | Threshold | Errars
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Code Coverage Options — Using tag=

In
®

= |f you wish to selectively cover only code that you’'ve added you can
pinpoint specific lines as follows:

1.

ok~ 0D

Add a source Tag to the line(s)

& XSAM,jcl | &) SAM3.cbl &3

Search for chars jss was successful.
*A-1-B--#----2----4===-3--cmtomm B e g == -Go oo g -t ---7--[] -+

824300 100-PROCESS-TRANSACTIONS.
024400 PERFORM 71@-READ-TRAN-FILE. 358
024500
024600 IF WS-TRAN-EOF NOT = 'Y’ 155
024700 COMPUTE NUM-TRAN-RECS = NUM-TRAN-RECS + 1 o 758
024300 MOVE 'Y' TO WS-TRAN-OK 1sS
Compile/Link — T
_ - . | TEST(,,,DBMDT%DDS0001: )
Add a tag=nnn specification to your JCL ENVAR("EQA STARTUP_KEY=CC,tag=J5S")
i/*
Run Code Coverage
Open the tag= Report as a Filtered File Report
Mame Status Coverage Level
~ [ Compiled Code Coverage Workspace Results
cli tag=JS5_2018_10_01_230210_082" o B e
Ell SAM3_2018_10_01_225737_0094 SEET ' T time
3 Java Code Coverage Workspace Resi Open As : = E':f Rj{f?:t p—
=0
Ef C\Users\JonSaylesSayles\CC Compare v ﬁr lé heport..

Specify the same Filter as your tag

Note that you can use Autocomment

to tag the source for your Filter

Filtered Result

Specify filter information.

Filter: |
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Merge Code coverage Results

®

« Combine multiple results

- Hover over area of code to see individual test result

£ Open
Open As
liy; Compare

Compare As

erge
Merg
= Add Result Location...
: S —
P Getting St... Efj Code Cov... 2 |gEl R liy, Generate Report..
Delete... elete
¢ Del Del
Mame Export...
=
Cll SAMI1 2015 05 04 181947 0628 Properties.. e
Eli SAM1_2015_03_06_103631_0703
I:_ﬁ SAMI1_2015_03_06_103208_0332 [*] |_65% | Line
Ifﬁ SAM1_2015_03_06_102746_0428 ] |_65% | Line
Eli SAM1_2015_03_06_102340_0289 o [ 6550 Line

Files| Threshold | Errors

Merged Code Coverage [2 results] 52 = 8
.| @ File Level Code Coverage Results @
This page shows the file level code coverage results of all the analyzed results.
Generated: July 17, 2015 10:27:39 AM EDT
Results
&
MName Coverage Lines.. Unco.. Total.. Elapsed Time
b cel SAMLlist.cob o 66%| 122 64 186
4 el SAM2 list.cob | 63%] | 40 24 64
@ 000-p = * =
@ 100-V Tests for Program Flow 000-MAIN
@ 200-B | Name Program Flow ...
° ;gg‘ | SAM1_2015_03_06_103208_0332 8% |
v [Ex, SAM1_2015_03_06_103631_0703 | 88w |
@ S5AM
Total coverage for program flow: . @s% || Elapsed Time for selected tests: 00:06:19.550
Summary 162 88 250 00:06:19.550
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Save Code Coverage to Local Workstation

Can Export reports to a local file system, and them back as a Result Location...

Eli SAM3_2017_06_22_162346_0925 o [ 74% | | Line Jun 22, 2017 4:23:46 PM

Eli SAM3_2017_06_22_162300_0079 o Line Jun 22, 2017 4:23:00 PM

Eli SAM3_2017_06_22_16 Open B Line Jun 22, 2017 4:22:07 PM

Ell SAM3_2017_06_22_16 Open As v Line Jun 22, 2017 4:16:40 PM

ci‘u SAM3 2017062216 Line o 3

il SAM3_2017_06 22,15 Compare As X Line

£li SAM3_2017_06_16_09 Line

Eli SAM3_2017_06_16_09 % Add Result Location... Line

€]l SAM3_2017_06_16_09| - Rename.. F2 | 50% | Line

Ju JUnit Code Covera d ® Delete.. Delete
T Java Coﬁagﬁg L3 Export..
4 B} C\Users\IBM_ADMIN\De = Properties.. Alt+Enter

[ SAM3_2017_06_26_230418_0671 L [30% Line
Eli SAM3_2017_06_22_162346_0925 o [ 74% | | Line Jun 22, J017 4:23:46 PM
Eli SAM3_2017_06_22_162300_0079 o | 74% | | Line Jun 22, 3017 4:23:00 PM
Eli SAM3_2017_06_22_162207_0346 o Onen : Jun 22, §017 4:22:07 PM
Ell SAM3_2017_06_22_161640_0214 o : . | Jun 22,4017 4:16:40 PM
£l SAM3_2017_06_22_160940_0418 [ Open As Jun 22, 017 4:09:40 PM
Ell SAM3_2017_06_22_154640_0339 o Compare Jun 22, 4017 3:46:40 PM
Eli SAM3_2017_06_16_095616_0705 o Compare As * | Jun 16, J017 9:56:16 AM
£ll SAM3_2017_06_16_095535_0808 ﬂ# Add Result Location < lun 16 3017 9:55:35 AM
Eli SAM3_2017_06_16_095343_0658 0™ | = Rename.. F2 | Jun16, 2017 9:53:43 AM

Ju JUnit Code Coverage Workspace Results #H Delete.. Delete
'3 Java Code Coverage Workspace Results &1 Export.
4 B C\Users\IBM_ADMIN\Desktop\Code Coverage = Properties.. Alt+Enter

© SAM3_2017_06_26_230418 0671 Y ormuEmm Une Jun 26, 2017 11:04:18 PM

Il
Il
@
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Code Coverage Options

Large number of options for Code Coverage. Detailed information

https://www.ibm.com/support/knowledgecenter/SSQ2R2 14.0.0/com.ibm.debuqg.pdt.codecoverage.zpcl.do
c/topics/tccstartup.html

Procedure
Edit your JCL and modify the startup key. For example, to specify function level coverage:

// PARM.RUN=("'/TEST(,,, TCPIP&&<IP_address_for_ RDz_client>%<port_for_RDz_debug_UI_daemon>:%*)')
[ [***%xx%x% ADDITIONAL RUNTIME JCL HERE *#*#%%x%
/ /CEEOPTS DD =

ENVAR("EQA_DBG_VA4LIST=//'USER.COBOL.LISTING'",

"EQA_STARTUP_KEY=CC,PRTPRIM, cclevel=FUNCTION",

"EQA_DBG_TRACE=/I—————7F—— —-""
Property Valid Values Description
[
/ /CEEDUMP DD Syt cclevel MODULE, FUNCTION  Code coverage level
or LINE
modulelist path The path to a file which contains the list of modules to include in a module level report.
moduleexcludelist  path The path to a file which contains the list of modules to exclude from a code coverage report. Modules should be listed one per line, and the file i
contain regular expressions.
prevresultpath path The path to a previous result.
reportformat HTML, NONE Report format, specify HTIL to generate an HTML report in addition to the workbench report.
startupcommandlist NONE, PREV, path The path to a file which contains debug startup commands. Commands should be listed one per line within the file.
savesource TRUE, FALSE Whether or not source should be saved for the code coverage session.
tag A string of alpha-numeric A list of tags to associate with the code coverage result. Multiple tags should be enclosed in quotes and separated by a comma ().
characters
testid A string of alpha-numeric Test id
characters
timeout An integer Number of seconds to wait for a debug engine response before timing out. The default is 120 seconds. The session will terminate and results
already captured will be saved. Specifying 0 (zero) will wait indefinitely.

I
.|l|
[
@
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https://www.ibm.com/support/knowledgecenter/SSQ2R2_14.0.0/com.ibm.debug.pdt.codecoverage.zpcl.doc/topics/tccstartup.html

Running Code Coverage in Batch (UNIX) Mode - 1 of 6

®

&) *CODECOV,jcl 52

Run AKGCC PROC
Output to z/OS Unix
Import Unix clcoverage file(s) to Code Coverage Results view

Runstream JCL

&) AKGCCjel 2

AKGCC PROC

7 S ; SR MO G, | NS, S S S | MO SO E—"; S—— | - S—:
000081 ' 'DDSPEO1A J0B MSGLEVEL=(1,1),MSGCLASS=A,CLASS=A

000002
eeeees //*

eeeeed TESTCC
0eeeas / STEPLIB

8eeees8 OUTPUT

JCLLIB ORDER=CUST.V41.PROCLIB

EXEC PROC=AKGCC
DD DISP=SHR,DSN=EQA.V13R1M@.SEQAMOD
pD *

DD PATH=

0eeeel1  AKGCC
000002
0000803
eeeee4 //*
eeeaes  AKGCC
000086 / SYSPROC
eeeea7 / /'SYSTSIN
000088 SYSTSPRT
000009 /  WORKSPCE
000016 / MSGS
000011 /  ERRMSGS
PATH
JAVA
HOME
QUTPUT
TMPDIR
PGM

O IRy, S M G S SO . W S—
PROC PRM="",

* input overrides
PATH="/shr/akg/v41.@/usr/lpp/IBM/idzutil",
HLQ="DEV@.V41.PROD-AKG"

EXEC PGM=IKIEFT@1,REGION=@M,PARM="%AKGCCX &PRM’

DD
DD
DD
DD
DD
DD
DD
DD
DD
DD
DD

DISP=SHR,DSN=&HLQ. . SAKGPROC
DuMMyY

SYSoUT=*

SYSOUT=*,RECFM=VB, LRECL=2051
SYSOUT=*,RECFM=VB, LRECL=2051
SYSOUT=*,RECFM=VB, LRECL=2051
SYSOUT=*,RECFM=VB, LRECL=2051
PATH="/fusr/lpp/java/]8.0"
PATH="&PATH. "

DUMMY PATH="/tmp"

DUMMY PATH="/tmp"

DUMMY

puMmy  * z/0S 1.13 supports instream
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Running Code Coverage in Batch (UNIX) Mode - 2 of 6

®

&) CODECOV.jcl 53

= Launch Job that executes AKGCC [
) JOBID: JOB13946
= Note: Better to Submit from menu Y7 - I U U R R
000001  'DDSPOB1A JOB MSGLEVEL=(1,1),MSGCLASS=A,CLASS=A
000002 JCLLIB ORDER=CUST.VA1.PROCLIB
~ g JES 0000083 //*
~ % My Jobs 000004 /' TESTCC  EXEC PROC=AKGCC
& DDS0001:TSU08480 [ABEND 56 000885 / /STEPLIB DD DISP=SHR,DSN=EQA.V13R1M@.SEQAMOD
o & DDS0001:TSU00445 [ABEND ¢ 908006 //PGH DD *
= Job finishes « ® DDS0001AJOB13946 (CC0001]  0909@07  DDS0O1.ZUNIT.LOAD(TEBUDAG)

. 200008 ' 'OUTPUT DD PATH='/u/ddse@el’
= JESZ2:JESMSGLG

|=l JES2:JESICL
|5 JES2:JESYSMSG
|5l TESTCCAKGCCSYSTSPRT [0001]
|2 TESTCCAKGCCWORKSPCE [0001]
|5l TESTCCAKGCCMSGS [0001]
|E TESTCCAKGCC:ERRMSGS [0001]
|=l TESTCCAKGCCPATH [0001]
[E TESTCC:AKGCCIDIREPRT [0001]
|5l TESTCCAKGCCSYS00007 [0001]
+ 4 vm30094.svl.ibm.com |= TESTCCAKGCC.CEEDUMP [0001]
~ ¥ 7/0S UNIX Files 5 TESTOC AKGOESVENLIT TNANT
v 3 My Home
) demo
~ (= TEBUDOO

= 20190615.220430.730261.833.VM30094.zip C d C d
= 20190616.215725.499111.698.VM30094.zip ode Overage a'ta'

written to your Unix

~ |5 20190616.222504.707356.15.VM30094.zip
g src
& stderrlog Home directory
[ stdoutlog

¢ TEBUDOD_2019_06_17_022528_0578.clcoveragedata
¢ TEBUDOO_2019_06_17_022528_0578.componentiMap

= TCDINIMNAN 3090 ME 97 ADTICI0 ACTO mvntocdat

[

[
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\v4 education_workspace_1 - z/OS Projects - IBM Developer for z Systems - (

Running Code Coverage in Batch (UNIX) e e o s e mn wison re

Mode - 30f 6 '\

2 Open Proyects from File System...

h T I . Close Ctrl+W
From the File Menu:
Save Ctrl+S

1. Select Import...

Save A Ctrl+5hift+5
Revert

Move...
Rename...

2. Select Remote file system

Convert Line Delimiters To >

4 Import Print... Ctrl+P

Select Switch Workspace >
Restart

Import resources from a remote file system

a

Ii-_f. Import... I
g Export...

Select an import wizard:

type filter text

= Plug-in Development
= Profiling
~ (= Remote Systems

o e e arery 3. Browse and Select your LPAR

~ || Browse...
LI 1
9 Browse For Folder x
Select a folder
Connection: |[vm30094.svl.ibm.com ~ || New...

fu/dds0001/TEBUDOO

v 3 My Home
3 demo
4. Select the folder named after your program O TERUDKY A
3* Root
I My Favorites
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Running Code Coverage in Batch (UNIX) Mode - 4 of 6

5. Check the Folder box

6. Specify the Into folder =
and click Finish

From directory: | ADMINIB-2INJD2M.vm30094.svl.ibm.com:/u/dds0001/TEBUDOO ~ | | Browse...
E: TEBUDOO |=/20190616.224524.330903.698 VM30094.zip
Select Types Select All Deselect All
Into folder: | IDz Tech Portal Browse...

Options
[T Raview fSunrhroniza

s

7. Using your work un-zip program, extract the import zip file

Ch\education_workspace_1\|Dz Tech Portal\,
ile Edit View

gp "4

Add Extract Test

Favorites Tools Help
-

W = X i

Copy Move Delete Info

¥ Cheducation_workspace_1\|Dz Tech Portal’,

MName
1Dz Resources
SrC
settings
zOS Tech - Links to Learning Resources
Your Corporate Information Systems Resources
[ﬂ 20190616.224524.330903.698.VM30094.zip

7 AN10NE1E M1ETIC AOO1 11 00 VURATIANOA =i

Size

10 257

10 JEn

Modified

2019-06-16 22:03
2019-06-16 02:05
2019-06-03 22:30
2019-05-24 14:34
2019-05-24 14:34
2019-06-16 23:.09

IO NS 1TE 3NA
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Running Code Coverage in Batch (UNIX) Mode -5 of 6

From Code Coverage Results:

8. Import...

9. Select Local File System...

From Windows

x| Remote Error List | 4+ z/OS File System '-=L=,é, Property Group M |Cli Code Coverage R 52 . 4§ Remot
Mame Status Co
~ [E Compiled Code Coverage Workspace Results :
£li SAM3_2019_06_15_104344_0705 o edELL L T _—
¥ Refresh F5

Eli SAM3_2019_06_15_002214_0559

o
.&_ -
3 Java Code Coveraae Workspace Results = Import [

Compiled Code Coverage Results File Selection

Select a Compiled Code Coverage results file to import

Location: | |

Remote Systems... |Local File System... | Workspace...
L

4 Open
T > This PC > Windows (C) > education_workspace_1 > IDz Tech Portal v Search |IDz Te: B
Organize = New folder
el
Date modified Name Type Size
JF Quick access
& Downloads /3/2019 10...  settings File folder
6/16/2019 1.. IDz Resources File folder
SystemZ .
6/16/2019 2... src File folder
B Deskiop 5/24/2019 2. Your Corporate Information Systems Resources File folder
temp_m 5/24/2019 2... zOS Tech - Links to Learning Resources File folder
IDz Tech Portal il 6/16/2019 1..  20190615.220430.730261.833.VM30094.zip Compressed (zipp.. 11 KB
Menu Manager Action Scripts ¢ 6/16/2019 1.. 20190616.215725.49911 1.698.VM30094.zip Compressed (zipp... 11 KB
PD Tools il 6/16/2019 1.. 20190616.224524.330903.698.VM30094. zip Compressed (zipp... 11 KB
¥9.5 ﬁ l‘ 6/16/2019 2.... TEBUDOU_2019_06_16_02%OU_MD?.CIcoverage... Adobe Acrobat D... 2 KB

- 10. Browse and select clcoveragedata file
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Running Code Coverage in Batch (UNIX) Mode - 6 of 6

Name

~ [ Compiled Code Coverage Workspace Results
Cli TERUDO0_2019_06_16_020500_0407 %
Eli SAM3_2019_06_15_104344_0705
Fli SAMZ 2010 NA 15 NN2214 N55Q

& Remote Error List fﬂ z/O5 File System ﬂ':'% Property Group M flfﬂﬁ Code Coverage Re 2

48 Remote System D ] 5 Software £

Caverage Level
7% | Line
L 71% [ ] Line

T lina

From Code Coverage Results - open the file

&) CODECOV,jcl | @ TEBUD00_2019_06_16_020500_0407 &) TEBUDOO.TEBUD0O.cob &2
-~
Code Coverage Report |
| . . L e e
,oge r:‘overage report for "TEBUD00O_2019_06_16_020500_0407', analyzed Jun 15, 2019 000029 1 CBLTESTC-NAME PIC X(7)
10:05:01 PM 000030 VALUE 'TEBUD®O' .
000031 1 CBLTESTC-ID-LEN PIC S9(9) COMP-5.
m 000032 1 CBLTESTC-NAME-LEN PIC S9(9) COMP-5.
000033 1 CBLTESTC-SETUP  FUNCTION-POINTER.
Show below : - ] 000034 1 CBLTESTC-TEARDOWN FUNCTION-POINTER.
off O—On ' ® Files Modules 000035 1 CBLTESTC-ADDTESTS FUNCTION-POINTER.
000036 LINKAGE SECTION.
000037 1 TEST-CASE-PTR POINTER.
. . 000038 PROCEDURE DIVISION USING BY VALUE TES
Name Coverage Lines Covered Uncovered Lines To 000039 o el el S ——
! MOVE LENGTH OF CBLTESTC-ID TO CBL
> TEBUDO0O0.ADDTESTS.cob 0% 0 4 1“"9540'45 covered. | OVE LENGTH OF CBLTESTC-NAME TO C
> TEBUDO0O.EBUDO0O.cob 0% 0 11 000042 SET CBLTESTC-ADDTESTS TO ENTRY ‘A
000043 SET CBLTESTC-SETUP  TO ENTRY 'S
» TEBUDOO.SETUP.cob 0% Y 24 000044 SET CBLTESTC-TEARDOWN TO ENTRY 'T
> TEBUDOO.TEARDOWN.cob 0% 0 5 [300045 CALL "AZUTCINI' USING
000046 BY VALUE TEST-CASE-PTR
Vv TEBUDOO.TEBUDOQO.cob 100% 6 0 000047 BY REFERENCE CBLTESTC-ID
'TEBUDOO' 100% 6 0 000048 BY VALUE CBLTESTC-ID-LEN
000049 BY REFERENCE CBLTESTC-NAME
» TEBUDOO.TEST1.cob 0% o 31 000050 BY VALUE CBLTESTC-NAME-LE
Summary (Elapsed time: 3.278sec) 7% QI 6 75 000051 BY VALUE CBLTESTC-ADDTEST
000052 BY VALUE CBLTESTC-SETUP
0000853 BY VALUE CBLTESTC-TEARDOW
000054 .
PARARS FND PROGRAM 'TFRIINDAAS

98
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Running Code Coverage in Batch (headless) Mode

®

Small footprint non-gui code coverage collector
Runs native on target system

* Requires Java 6 or higher

Collects CC results and optionally generates
» Source that matches CC results
*« HTML reports
* Zip of results
Results can be imported into IDz for further analysis
« Comparisons
* View source lines annotated with hit information
Integrate into automated builds and testing

* Run as continuous daemon that collects all data
* OR Run instance per build/test

Can be invoked from JCL

Supports adding “tags” for future reference
*e.g. testcase ID

99
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Code Coverage Options — Filtering out Modules

®

= You can exclude modules from Code Coverage by passing a parm into the
ENVAR...EQA_STARTUP_KEY=(moduleexcludelist=...)

savesource

tag

testid

timeout

startupcommandlist

Property Valid Values Description
cclevel MODULE, FUNCTICN  Code coverage level
or LINE
modulelist path The path to a file which contains the list of modules to include in a module level report.
Imoduleexcludelist path The path to a file which contains the list of modules to exclude from a code coverage report. Modules should be listed one per line, and the file may
contain regular expressions.
prevresultpath path The path to a previous result.
reportformat HTIL, NONE

Report format, specify HTML to generate an HTML report in addition fo the workbench report.

NONE PRI E. Runtime Options

TRUE, FAL

A string of &
characters

A string of 2
characters

An integer

Procedures and Steps Code Coverage
JCL Substitution
Debug

Code Coverage

Code Coverage Level
@ Line

© Program flow

Report
Generate HTML report
Generate PDF report

Additional

[l1gnore errors

[¥] Filter list file:  Crdzwksp9_old\.metadata\.plugins\com.ibm.debug
Test ID:

Tag(s):

Info |Categories | PL/T|JCL |Run|C/C++ | BMS| COBOL| Link| Assembler | zUnit| MFS




Running Code Coverage in Batch Mode — Example JCL

In
®

[IGYOUNGG JOB XXXXXXXX,CLASS=A,MSGCLASS=H,MSGLEVEL=(1,1), 3. Submit the JCL
I REGION=256M,NOTIFY=&SYSUID,TIME=1

[ISTEP1 EXEC PGM=COBO01

[ISTEPLIB DD DISP=SHR,DSN=GYOUNG.CC5.LOADPDSE =>

COBO01 - Load Module
[ISYSOUT DD SYSOUT=* COBO1A - Subroutine

[ICEEOPTS DD * GYOUNG.CC5.LOADPDSE
(Load library)

* 0 ok
TEST(ALL,*,PROMPT,TCPIP&3.76.69.100%8005:%) 2. Customize TEST card w/PC IP address & Port#
ENVAR("EQA_STARTUP_KEY=CC,COBO01A,

CCLEVEL=LINE,MODULEINCLUDE=COBO0O1A")

I ERGEGLGE BC - \Users\IBM_ADMINNIBM\SDP1s\headless—cc >codecov —-star tdaemon -port=8805
CRRDGY7132]1 Reading parameters from the command cie
CRRDG7826 86085
RRDG7B27 12688
(CLENCOERGOIERARDG 71871 Starting code coverage for COBB1A
W M BRDG7188] Finished code coverage Ful COBHA1A <(elapsed time: ?.856 seconds>
BRBGZ1A?] Data file is saved as: C:xsUserssIBM_ADMINSCCSCOBB1A_2817_86_27_A71415
4. Coverage Report9 OBA1A_2017_B6_27_W71415_0A725.clcover igeditﬂ

..........
************

AAAAAAA

zzzzzzzzzz
__—_—__-—-__

______—_

Much easier than it looks! Windows Server
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Obtaining the Source Listing for Debugging

Below is the list of the other mechanism. You can use with IDZ
debugger except Set Source command.

Z0S Debugger obtains the source file from one of the following
sources:

» Default data set name

» SET SOURCE command

» SET DEFAULT LISTINGS command

» EQAUEDAT user exit (specifying function code 3)
» EQADEBUG DD name

» EQA_SRC_PATH environment variable

The above are use to automate finding the debug file but
assuming you don't set that up ahead of time, then when
starting a debug session the debugger will prompt you to
provide the location of the file.

®
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3. (CICS) Setup the DTCN Parameters Using the DTCN View

If you are using IDz v7.6.1 or higher, you can utilize an 1Dz view to setup your DTCN
CICS Debug properties.

= Steps:
» From Window > Show View > Other type: DTCN and select DTCN Profiles

hell | B DTEM Profiles 522

Lewvel Commands File | Pref

» Right-click inside the new, empty view and select: Create

.;5‘*' Refresh
Preferences

» From the DTCN profiles window:
= Enter your User ID
= Click DTCN Preferences

Profile Owner User Id: | DDS0001

hoose an action: | Create
. DTCM Preferences
» From DTCN preferences specify: T
Click ko open DTCH Preferences. L
» Host Name/IP Address
= CICS DTCN transactlon port Hosk Mare: |demu:umvs.demu:upkg.il:um.cu:um |
= CICS login credentials: AL [ =081 |
_ User ID User Id: | DD50001 |
Passward: | Hrkkokokdok |
— Password ,
Profile Tvpe: | dtcn |
= Other fields as shown = et Mgt o102 |
u ClICk Test COnneCtion Showe Error Messages Cnly: |‘1’ES vl

Click OK to check your work

I
.|l|
[
@
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(CICS) Setup the DTCN Parameters Using the DTCN View - continued

From DTCN profiles click Next > et ML
From DTCN pattern matching specify : Transaction Id: | CDAT
} Termlnal ID * Load Module and Campile Unit (rmasdimann & pairs)
. Load Module Cornpile Lnit
» Transaction ID (Trancode) = : coatt m
. . . . * CDATZ
» Click Add, and specify the Compile Units " CDAT3
(Load Module names)
Click Next >
From DTCN TEST run-time specify: - — =
i Tesk Level: ALL b
» Fields as shown = — rONPT
Session Type: TCP W
» Session Address (your workstation I/P address) session address or Terminal 1d: 9.65.150.170
» Port (your listener Debug Tool listener port) Port: A00
» Other fields — as shown 2 E”r:ma”ds ZE:-

» Click Finish

Other Language Environment Options;

DTCN Profiles will be populated with entries for all users connecting into that CICS region

i Remaoke Errar List | 4+ /05 File System Mapping _L_L_f:: Property Group Manager % Remote z/i05 Search @ Remote Shell %{: DTCM Prafiles 253 ﬁ? Debug

CHAInEr Status Tran... Load Module Compile Unit Sess,.. | Session Addr...  Port# | Test ... Lewel Commands File = Preference File

DOs0001 Active CDAaT CDAT* CDAT* TP 9.65,150,170 anas TEST ALL * *

DODs0013 Inactive  CDAT CDAT* CDAT* TP Zo0z ool TEST ERROR * *

DDs0200 Active * CDATL TP 9.65,239, 48 anal TEST ALL * *

D071 Active TP 9,1585.143.216 1305 TEST ALL * * ——— i —
DD51256 Active DEcs MFL oS3 TEST ALL * * ===
DD51379 Active MFL ooil TEST ALL DODS1379,FES0 * —_——==T= ®
NMNETANT  Thackive KUWCP MET 2O TEST Al #* #* - =




(CICS) Using the DTCN View

Once you have setup the DTCN View, you can:
= Activate the profile

» This modifies the CICS System Tables dynamically, through the
Debug Tool facilities — and allows you to debug CICS transactions

3 Remate Errar List | ¥ z/05 File System Mapping L='|_=I°-)i Property Group Manager %3? Debug JE Remote System Details %{: DT Praofiles &5

Tran. .. Load Module Compile Unit Sess,,, | Session Addr...  Pork# | Test .., Level Commands File
Inactive . I T == e = = S Y YVRR R

DDS0013  Inactive  CDAT CDAT* TCP Z003 m T ERROR *
DDs0z200 Ackive _DATI TCP 2.65,239, T ALL *
DOS07L Active TP 9.185.143, 5 Create T ALL *
DD51256 ackive Dacs MFI o053 ;/;. Edit T aLL *
DD51379 Ackive MFI ooy | # T ALL DOD51379,. FESO
DMETOO? Inactive  KMCP MFI ooz | ¥ Delete T ALL *
DMETO47 Ackive Ok Ok TCP 9.,76,101.1 T aLL *
DMET161 ackive * a0l TCF 9.39.658.1 |;~_-§‘:' Refresh T ERROR *
DMET196  Inactive CDATL * TP 9146162  preferences 51 ERROR *
DMETZ246 Ackive CDAT CDATZ CDATZ TCP 049,215 T ERROCR *

= Other options include:
» Edit the profile — and change your I/P address
= After you reboot your machine
» Delete the profile
» Create a new profile
» Refresh the display of DTCN entries in the region

¥ Note: In order to debug CICS programs you will have to launch a 3270
emulation session (next slides) to kick off the transaction
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CEEOPTS TEST Statement — IDz/IDz Options

» TEST parameter syntax
TEST (test level,cmd file,prompt level,preference file)

» Standard Mode Test preference file parameters:

TEST(,,,DIRECT&1.2.3.4%8001:)
TEST (, ,, DBM: *)
TEST (, , , DBM%TSS14: *)

» Compatibility Mode Test preference file parameters:

TEST(,,,TCPIP&1.2.3.4%8001:)
TEST (, , , DBMDT : *)
TEST (, , , DBMDTTSS14 : *)

®
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Product Options Details — Up to IDz v14

In
®

Client

Host

Product/Feature
Name

TEST Runtime option

IDz 9.0.1x -9.5.0x

IDz 9.01x -9.5.0x

Integrated Debugger

TEST(,,,DBM)
TEST(,,,DIRECT&ip_addr%port

IDz 9.0.1x -9.5.0x  [IDz 9.01x9.5.0x + Debug Tool v12 or v13 |Debug Tool TEST(,,, TCPIP&ip_addr%port:*)
IDz 9.5.1x IDz 9.01x9.5.0x + Debug Tool v12,v13 |[Debug Tool TEST(,,, TCPIP&ip_addr%port:*)
IDz 9.5.1x IDz 9.01x -9.5.1x Integrated Debugger TEST(,,,DBM)
TEST(,,,DIRECT&ip_addr%port)
IDz 9.5.1x IDz 9.5.1x + Debug Tool v13 Debug Tool TEST(,,,DBMDT%TSO _ID:)
TEST(,,, TCPIP&ip_addr%port:*)
IDz v14.0x IDz 9.01x -9.5.0x Standard Mode TEST(,,,DBM)
(previously Integrated Debugger) |TEST(,,,DIRECT&ip_ addr%port)
IDz v14.0x IDz 9.01x -9.5.0x + Debug Tool v13 Debug Tool Compatibility Mode [TEST(,,,TCPIP&ip_addr%port:*)
IDz v14.0x IDz 9.5.1x Standard Mode TEST(,,,DBM)
(previously Integrated Debugger) [TEST(,,,DIRECT&ip_addr%port)
IDz v14.0x IDz 9.5.1x + Debug Tool v13 Debug Tool Compatibility Mode |TEST(,,,DBMDT%TSO_ID:)
TEST(,,, TCPIP&ip_addr%port:*)
IDz v14.0x IDz v14.0x Standard Mode TEST(,,,DBM)
TEST(,,,DIRECT&ip_addr%port)
IDz v14.0x IDz v14.0x Debug Tool Compatibility Mode |TEST(,,,DBMDT)

TEST(,,, TCPIP&ip_addr%port:*)

Details on the above product options:
* https://www.ibm.com/support/knowledgecenter/SSQ2R2 14.0.0/com.ibm.debugtool.doc/common/dcompo.html
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Monitor Memory

= Monitor Memory option(s)
= The memory content can be shown (or “rendered”) in several different formats:
= Raw HEX, EDBCDIC or ASCII
= Tree structure using customized XML mappings.

* Primarily used during Assembler debugging — or in
handling ABEND (Dump) situations

— o
% EMPOT24 POT LISTING[CUSYSAM] X = Eﬂ 5= Outine 53 = B8
Line 71 Column 77 Insert Browse A outling is ot available.
————+————1————+————2————+————3————+————4————+————5————+————6————+————?————+—=——E=————+——
000070 70 MCWVE W-CUST-NO to CUIT-NO -
000071 71 READ POTVSAM-FILE INTO W-FOTVSAM-RECORD EKEEY IS [SiCRecs :
00007z 7z INVALID EEY Find Text... Crl+F
000073 73 DISPLALY 'EEY ' CUST-MO 'ERROR READING WZAM FILE' i et (Efliehe
QOo0o074 74 GOELCH. Find Function or Entre Point... Crl+F12
® DooO07s 75 DISFLALY 'CUST NO: ' W-CUST-HNO ' ! W-CTUST-FH = W-CT EETEN—
o0oa7e T W-CUST-ADDR1 G-CUST-CITY W-CUST-CTRY rearpont
Add ‘watch Breakpaoint...
Jump To Lozation - =
Eun30|e| Ta$k$| Debug Conzole (D Memary &3 Euri Te Leesliam = i
b aritars . Rendenngs
K % d M anitar Expression W R
o WCUST-NO CUST-MO <Hex | P onitar b ernary 1 Hex and Character
‘g CUST-MO _ 2 Hex
Address |0 - 3 4 -7 EEE: C - F  Change TesFie.. ot
OO001EQ30 ) 19EVOSES oooooooo S1295  Switch Yiew b 4 EECOIC

O001E040 S1404040 40404040 40404040 40404040
O001B050 40404040 E3g33931 g7964040 40404040
O001E060 404040F7 40EZ5196 40CZ58595 555459403

5 Signed Integer
E Unzighed Integer

OO01BO70 | 96404040 | 404040EZ | 51964007 | 51449396 7 Map...
D001BOSO| 40404040 | 40404040 | 404040EZ | D7404040 § dsa sml
OO01BOSOD | C2zDOCLES | CoD34040 | 40404040 | 40404000

OO01BOAD | 0O0OODOOOO | 0OOOOOOOD | 00000000 | 00000000

OOOLBOBD | 00000000 | 00000000 | 00000000 | 00000000 =

109



Ny

Run Menu

. Shows same + additional Sl 0 Suspend
debugging functionality as I B?rminatz Ctri+F2
icons on toolbar e s

i
» However, not all Run menu S SEpOeET R
i Step Return F7

functionality enabled for | Run to Line S
COBOL/PL1 1§ || 3 UseStep Fitters Shift+F5

g% Compiled Code Coverage Last Launched

_ @. Run Ctrl+F11
tent | s pebug F11
Q- Profile

wplicati

. Also shows hot-keys

» Your PC's function keys Profile History b

i HY - profile As >
Profile Configurations...

o Run Histary b
= Context-sensitive: Run As X

»  Options are grayed in current Run Configuraions.
debug session if not
applicable

cob ! Debug History v
Debug As 3
— Debug Configurations...

ENT] Toggle Breakpoint Ctrl+Shift+B
‘T AL - Toggle Line Breakpoint

Toggle Method Breakpoint

Toggle Watchpoint

VERE . skip All Breakpoints

FE % Remove All Breakpoints

Ji AAA lava Fyrentinn Breaknnint
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SET WARN OFF - As default using EQACMD

The EQACMD can point to a sequential or PDS file which contains the SET WARN
OFF command. Anytime the debugger is invoked, this member is read, and

//CEEOPTS DD *
TEST (, EQACMD, , DBMDT$DNET424 : )
/*
//EQACMD DD *
SET WARN OFF;
/*

A better alternative is using the Global Command file. This file is defined in the
EQAOPTS member as

EQAXOPT GPFDSN,'DEVELP.TEST.GLBLPREF'

Additional information may be found in the z/OS Debugger Customization Guide
regarding the GPFDSN EQAOPTS command.

From Jim Rice/IBM

&
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SYSPROG Information

There are a number of Debug Tool Reference Guides — both for Users and for
Administrators. It would be smart to bookmark URLs to them

SYSPROG Info — on Debug Sessions that are left unattended

If a debug session is left alone it ends up being in a wait on z/0S. The setting for
PARMLIB(SMFPRMxx) JWT [max job wait time] comes into play. This parmlib setting
just sets the default, this can be overridden in various places, like on the JOB and EXEC

cards of a JCL.
https://www.ibm.com/support/knowledgecenter/SSLTBW _2.3.0/com.ibm.zos.v2r3.ieae200/smfparm.htm

Compiler Releases and the TEST(SEP) Parm

For COBOL V4 - Debug Tool doesn't need the source but it needs a "SYSDEBUG" file - created out
of the Compile step.

For COBOL V5 and above the debug information including a copy of the source is imbedded into
the load module(object) so the answer to your question will be yes, you can debug a COBOL
application where the object contains the source if compiled TEST(NOSEPARATE)

The latest version of COBOL V6.2 enhances the TEST compile option with by adding an approach
similar to what Jon describes for COBOL V4 above, in which you need a SYSDEBUG file created
by the compiler. The option is now TEST(NOSEPARATE/SEPARATE).
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Unit Test Name: | ASAMDRYV

Description:

Priority:

On element;
In folder:

Location:

@

MOVE "CALLING " TO PGM-STATUS.

Normal ~ [ ] Completed

ASAMDRV.cbl

IDz Tech Portal/IDz Resources/Education Training Resource/IDzClass/cobol

line 35

OK

Cancel
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