





Reasons for Compiler and Runtime Modernization:

= Compiler Currency:

» Keep the shop current for support reasons, running the “supported”
version of z/OS Enterprise COBOL and PLI (i.e. Sarbanes Oxley
compliance)

» Assure that the applications will execute with new releases of IBM
operating systems and subsystems (i.e. CICS 3.1)

= Enable “Enterprise Modernization™:

» support “Web services and Java connectors” via IBM WebSphere
Developer for zSeries (WDz) development.
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= COBOL Modernization Process with IBM Tools

» Migrate to the Language Environment Runtime
» Discovery

» Convert

» Test and Promote
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Supported COBOL Compilers and
Runtimes and Need for Cobol
Modernization




Present IBM z/OS COBOL Compliers and Support:

MVS & VM PIDs Market Service

Withdrawn Withdrawn

OS/VS COBOL V1.2.4 5740-CB1 Yes 06/30/1992 Yes 06/30/1994

5740-LM1 Yes 06/30/1992 Yes 06/30/1994

VS COBOL 11V1.4.0 5668-958 Yes 06/30/1997 Yes 03/31/2001

5688-022 Yes 06/30/1997 Yes 03/31/2001

5688-023 Yes 06/30/1997 Yes 03/31/2001

COBOL/3701.1 5688-197 Yes 10/31/1995 Yes 09/31/1997

COBOL for MVS & VM Ver 1 Rel 2 5688-197 Yes 09/06/2000 Yes 12/31/2001

COBOL for OS/390 & VM Ver 2 5648-A25 Yes 12/31/2002 Yes 12/31/2004

(MVS Feature) (MVS Feature)

Enterprise COBOL for z/OS V3R1 5655-G53 Yes 09/27/2002 Yes 04/04/2004
Enterprise COBOL for z/OS V3R2, V3R3 5655-G53 Yes Yes
Enterprise COBOL for z/OS V3R4 5655-G53 | No No
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Status of Unsupported COBOL with DB2 and IMS:

= DB2 8.0

» Programs compiled and linked with the OS/VS COBOL compiler are not
supported (in DB2 version 8.0 or IMS version 9.0 environment)

» Any change to the old OS/VS COBOL programs will have to be compiled
with a supported level of LE conforming COBOL

= IMS 9.0

» Programs compiled and linked with the OS/VS COBOL tools will run in the
IMS version 9.0 environment unsupported
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Status of OS/VS COBOL and COBOL Il with CICS:

= CICSTS 2.2
» OS/VS COBOL pre-compiler will not work
» Must use COBOL/390 precompiler

= CICSTS 2.3

» OS/VS COBOL load module must run with the LE runtime

» Any modules attempting to use the OS/VS COBOL runtime will abend at
initialization

= CICS TS 3.1

» Any modules compiled with OS/VS COBOL will abend when
loaded, even when running with LE runtime

» COBOL Il modules are unsupported but do run with the LE
runtime
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Reasons for COBOL Modernization:

= Prevent CICS System Failure:

» Load modules compiled with OS/VS COBOL running in TS
CICS 3.1 regions will abend when invoked

» Not using the OSVS COBOL compiler is not the issue
» The question is:

“Do you have any load modules running in a CICS
region that were built with the OSVS COBOL
compiler any time in the past?”
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IBM Tool to Enable COBOL
Modernization




IBM Tools To Support Compiler Modernization:

» IBM Debug Tool Utilities and

Advanced Functions for z/OS
Version 7.1.0

Program Number 5655-R45
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Debug Tool Utilities and Advanced Functions =

Functional (DTUAF)

= Set of tools to support z/OS
application development and
support

= Common User Interface Across
Systems And Subsystems

= Consistent Across Languages

» COBOL, C, C++, PLI/I.
Assembler

= Environments Supported

» CICS, TSO, JES/Batch, IMS
Including IMS/TM, DB2 Including
Stored Procedures

= Utilities and Advanced Functions
Features:

» Source-level Debugger

» Language Sensitive

» Logging Of Debug Session
» Frequency Sampler

» Playback support

» Load Module Analyzer

» A new code coverage tool

» Debug support for OS/VS
COBOL

» COBOL Modernization Utility
» Information Available At

www.ibm.com/software/awdtools/deployment
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COBOL Modernization Process




IBM COBOL Modernization Process:

1. Migrate to the Language Environment

Runtime
Convert and test all applications to the LE runtime environment
2. Discovery
ldentify all OS/VS COBOL executables and source
3. Convert

Convert the OS/VS COBOL (COBOL 74) source to COBOL 85 standard and
rebuild the modules

4. Test and Promote

Test all converted modules and migrate to production
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IBM Tools to Support COBOL Modernization Process:

= Migrate to the Language Environment Runtime

» Convert and test all applications to the LE runtime environment
= |IBM Debug Tool Utilities and Advanced Functions Load Module Analyzer Utility
= |BM Debug Tool Utilities and Advanced Functions Coverage Utility

= Discovery

» Identify all OS/VS COBOL executables and source
= IBM Debug Tool Utilities and Advanced Functions Load Module Analyzer Utility

= Convert

» Convert the OS/VS COBOL (COBOL 74) source to COBOL 85
standard and rebuild the modules
= |IBM Debug Tool Utilities and Advanced Functions COBOL Modernization Tool
= |IBM Debug Tool Utilities and Advanced Functions Interactive Debugger

Test and Promote

» Test all converted modules and migrate to production

= |IBM Debug Tool Utilities and Advanced Functions Interactive Debugger
= |BM Debug Tool Utilities and Advanced Functions Coverage Utility
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IBM COBOL Modernization Process:

= Migrate to the Language Environment Runtime

» Convert and test all applications to the LE runtime environment

»Discovery

» Identify all back level (i.e. OS/VS COBOL and VS
COBOL Il) executables and source files

= Convert
» Convert the OS/VS COBOL (COBOL 74) source to COBOL 85 standard and rebuild the modules

= Test and Promote
» Test all converted modules and migrate to production
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Static Runtime Compiler Version
Discovery:
DTAF Load Module Analyzer
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DTUAF Load Module Analyzer Utility
Overview:

= Utility for reporting details of CSECTs

= LMA Utility Features:

i i » Reports compiler versions for all
contained in a z/OS execqt_éble CSECTs that make up aload module
= Part of the Debug Tool Utilities and » Reports compile dates for all CSECTs
Advanced Functions that make up aload module
= Supports LE migrations and COBOL & ' %%‘Fbpeaﬁ’éfgt“ted Interactively from
PLI compiler verspn upgrades » Can be submitted to run in batch
= Works for all Versions of IBM z/OS » Report display options are
compilers and assemblers: configurable:
» PLI, COBOL, C/C++, PLX, assembler, " Uity report features
tc " F!Iter compiler versions reported
etc. " Filter CSECTs that are part of the LE

runtime
Filter CSECTs that are part of the compiler

" Information available at

= Reports compiler versions and compile
dates for all CSECTs

= Order Debug Tool Utilities and www.ibm.com/software/awdtools/deployment
Advanced Functions PID
» 5655-R45
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DTUAF Load Module Analyzer Utility:

Load Module CSECTs
Details Report

1 5635-F15  Debg Tool Version 6 Release 1.1 Load Module Avalyzer 20060203 03:48 Page 10
Load Wodale DIETED3.CUE. LUD(TAGY)

CSECT Sy Offset lenfEat Progras-D) Tm-Date  Program-Description
jintYy 0 BED STADCEM3 2006/t

- ion 1
L oad Module Submit SEEEI== S ==

™D I8 4P STACEIS 2006/R2/08 OS/VS CIBOL Version 1 Belease 2, BAREHRES

An aIyzer Util ity Rt

ST Sg Offsst Len/Bat Progran-T) TraDste  Brogram-Desoription
CIBULE 1 T SEINS ZMSfLL/L1 OS/TS COBOL Version 1 Relesse 2, BARESES

Load Libraries
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DTUAF Load Module Analysis Utility:

= Reports compiler version and dates for all CSECTs that make
up a load module

= Can identify load modules running in production that was
compiled with OS/VS COBOL

= From the reporting of back level compiler version modules:
» Source conversion requirements can be defined
» Testing plans can be defined
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DTUAF Load Module Analysis Utility Report:

= Report Output 1 9 Debng Tool Versicr 5 BL - EETA Load Module Aralyzer  2005/05/20 11:17 Page 3
Load Module DMETE03.CODE. LOAD (ABITVROL)

» Section three:
CSECT  length Program-1D Trm-Date  Program-Description
m List of load modules names ABIIVPDL 1146 5740CE103  2005/03/03 0S/VS COBOL Versior 1 Belease I

L] List of CSECTs that make up 1 5655-M19 Debug Tool Versior 5 BL - EETA Load Module Bralyzer  2005/05/20 11:17
Load Module DNETE03.CODE. LOAD (COBCL)
the load module

. . CSECT  Llergth Program-1D Tor-Date  Program-Description

" List of the complle dates for COBCLA SFE S740CELDZ  2005/03/01 05/VE COBOL Versior 1 Belease 2

each CSECT COBOLE 530 ST40CEL03  2005/03/01 O5/VS COBOL Version 1 Belsage 2

_ _ _ COBCLC SDR 5740CE103  2005/03/01 O5/VE COBOL Versior 1 Belesse 2

" List of the compiler version for |emme  scc smocews  2005/03/00 05V8 COBOL Version 1 Belease 2
each CSECT
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Evaluation Version of Load Module Analyzer

= Download a copy from the CICS Support Website:

» http:/iwww-
l.ibm.com/support/docview.wss?rs=1083&context=SSGMGV&context=SSZPSF&context=SSNQZF&dc=D400&uid=swg24010925
&loc=en_US&cs=utf-8&lang=en

i Address @ http:/fwww-1.ibm.comfsupport/docview, wss?rs = 108 3&context=55GMGV &context=55ZPSF &context=S5SNQZF &dc=04008uid =swg 240 109258loc=en_US&cs=utf-3&lang=en

Links @ IBM Business Transformation Homepage @ IBM Standard Software Installer @ IT Help Central @ Join World Community Grid 83 Windows Marketplace @ IBM Internal Help Homepage

United States

Home | Products | Services & industry solutions | Support & downloads | My IBM

Software Host Trans on sing CICS family

CH1A: Load Module Analyzer scans for OS/VS COBOL and
Features and benefits Additional Floating Point

System requirements
Library

Downloadable files | Document information |
Support Abstract Product categories:
o SR Scans load libraries for modules that have specific characteristics. Software
- Submit & track qunload Description ) ) Host Transaction
problems 'I_'hls SupportPacis a utility to scan load Ilbrarles and produce a report that Processing
« How to buy software lists the compilers and some of the compile options used to create the load
suppart module. The utility has filtering capabilities which allow the user to select and Transaction Servers
e analyze modules that have specific characteristics.
- Help _
- Site tours The function of this Load Module Analyzer is also included in IEM® Debug g;ﬁ;’rransactlon
back Tool Utilities and Advanced Functions for z/05® V6 (5655-F15), and IBM
: Feedbad Debug Tool Utilities and Advanced Functions for /05 V5.1 (5655-M19) with
PTF UKOS866 (APAR PK14451 ). SupportPac
POSSIBLE USES Operating system(s):
| Select language BI The Load Module Analyzer can be used to determine many different z/0s

characteristics of load modules. Two particular functions that may be

= | Translate wvaluable to users of CICS® Transaction Server for z/0S (CICS TS) are: Sc;‘tga;e;e:;s;un:; 2
.2, 2.3, 3.1, 3.

1: The ability to identify 0S/WS COBOL programs that need to be compiled Beference #:
with a supported compiler (runtime support for applications compiled using 4010925
Related software 03/VS COBOL was removed in CICS T3 V3.1). To obtain a list of those
+ CICS Tools modules within a load library that were compiled an 0S/WS COBOL compiler, | IEM Group:
- AD & PD Tools use the LMA keyword OSWSONLY. Software Group
- WebSphere Developer Modified date:
for System = 2: The ability to identify C, C++ and PL/I programs that use velatile fleating 2006-06 DIG
- WebSphere MQ point registers as a result of being compiled with the FLOAT{AFP) option. B
» CICS Connectors There is a potential exposure for data corruption or undetected loss of data
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IBM COBOL Modernization Process:

= Migrate to the Language Environment Runtime

» Convert and test all applications to the LE runtime environment

= Discovery
» Identify all OS/VS COBOL executables and source

=Convert

» Convert the OS/VS COBOL (COBOL 74) source to
COBOL 85 standard and rebuild the modules (including
Report Writer syntax)

= Test and Promote
» Test all converted modules and migrate to production
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DTUAF COBOL Modernization Utility

Qverview:

Utility to analyze, report, and convert
COBOL source to be compliant with
selected COBOL compiler versions

Part of the Debug Tool Utilities and
Advanced Functions

Supports conversions from and to:

» OS/VS COBOL, COBOL II, COBOL for
VM & MVS, 0S/390 COBOL, z/OS
COBOL, Enterprise COBOL

Identifies, sizes, and upgrades COBOL
programs to enable migration to CICS 3.1

Converts standard 68 and 74 standard to
85

Order Debug Tool Utilities and Advanced
Functions PID

» 5655-R45

= COBOL Modernization Utility
Features:

>

>

|ldentifies COBOL language
elements and CICS commands in
the input source programs that
are:

Not supported by the target language
Supported in a different manner

Converts COBOL 74 & 68 elements
to the equivalent in the target
language

Reports identification of source
requiring conversion for COBOL
68 & 74 to COBOL 85

Converted Source

Converted COBOL program source
Converted COBOL copy files

“ information available at:
www.ibm.com/software/awdtools/deployment
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COBOL Modernization Utility Function:

= Analyses and Reports COBOL Source Inventory:

» Identification of source requiring conversion for COBOL 68 & 74 to COBOL 85
= Source elements identified
= Source elements converted
= Source elements requiring manual conversion

= Converts COBOL Source:

» Converted COBOL program source
» Converted COBOL copy files
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IBM Debug Tool Utilities and Advanced Functions:

= Main Menu

From the Debug Tool utilities,
COBOL Modernization Utility is
selected.

B Manage Job Card
For Program Preparation and Setup File Management

1 Program Preparation
Compile old or new COBOL programs with newer compilers, convert old COBOL
source into new COBOL source, use other compilers, and link edit.

2 Manage and Use Debug Tool Setup Files
You can manage setup files and use them to run your program interactively
with Debug Tool in T30 Foreground or submit your program to run in
the background using MYS batch.

3 Code Cowerage
Measure code coverage in programs weitten in COBOL, PL/I, C/C++ and

Assembler when compiled with specific IBM compilers and HLASM.

4 Manage IMS Programs

Option ===> !
Fl=Help F2=5plit Fa=Exit: Fi=Backward F8=Forward FY9=5uwap
F1Z=Cancel
el a 22/ 01
}Cimedrd to remote server host demomys,demopka.ibm. com using lu/E |I-P Desklet 820Cse on LPT1: A
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COBOL Modernization Utility ISPF Interface:

= Main Menu
» From this menu:

The default options can be set

Language extensions can be
defined

Code can be reviewed and
converted

Userid - DNET603
Terminal - 3278

1 CONVERT - Convert COBOL source programs Time - 00:25
PF Keys - 12

2 CUSTOMIZE - LCP Development Aid Applid - ISR

0 OPTIONS - Set environment and conversion options

COBOL and CICS Command Level Conversion Aid for 057390 8 MYS & WM
5648-B05 Version 2 Release 1
Copyright (C) IBM Corp 1982, 1998 - ALl rights reserved

PF1 Help PF3 Exit PF4 Return

Option ===> 1f]
Fi=Help F2=Split F3=Exit F5=Refresh  F7=Up F8=Down
_ .IF12=Cancel
MO a 30/015
[Connected to remote server/host demomys.demapka. ibm. com using lu/pool TCPO0D13 and port 23 HP Desklet 820Cse on LPTL:
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COBOL Modernization Utility ISPF Interface:

= Convert Menu
» From this menu code can be converted

» When code is converted a project
conversion report log is generated
automatically

» Individual reports are generated for each
converted source file

1 OPTIONS

2 CONVERT PROGRAM

L CONVERSION LOG

Set environment and conversion options

Convert COBOL source programs

3 PROGRAM/FILE - Generate Program/File report
4 FILE/PROGRAM - Generate File/Program report
5 COPY/PROGRAM - Generate Copy/Program report
6 PROGRAM/COPY - Generate Program/Copy report
7 CALL/PROGRAM - Generate Call/Program report
8 PROGRAM/CALL - Generate Program/Call report

Browse and update conversion

statistics

E ERASE LOG - Delete conversion statistics
PF1 Help PF3 Exit PF4 Return
Option ===) 2
F1=Help F2=Split F3=Exit F5=Refresh F7=Up F8=Down
F12=Cancel
30/015

Ml  a
{Conmnected to remote server frost demomys. demopkg. bm. com using lu/poo| TCPOO13 and port 23

HP Desket 820Cse on LPTL:
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COBOL Modernization Utility ISPF Interface:

= Conversion b CECR Convensinm selephipn s-e-esemmmmmnrmnnns ‘

. “ " Program source: Options:
» Define the “to be converted” COBOL Project . . . === Language level === %  (x 1-11)
source and copybook libraries Library . . . ===) CIcs . . . .. i 4
Type. . . . . ===t 1] ===) N (Y N)
» Define the output converted COBOL Member. . . . ===>(B1 w o xoe DL? o b)) N (Y N)
source and copybook libraries i e A WD MERRT el T IEY Bhs MR
» Select the options of converting language Date Bt ramg ===y "HNGIR0R.QRVS. LA,
. . Copy libraries:
sensitive runtimes (CICS, SQL, etc) DDNAME ===> SYSLIB  LIBRARY ===> 'DNET603.0SYS.COPY'
==£) e}
2= ===)
==2) ==e)
sz ===)
==£) ==e)
Output source:
Program library ===> 'DNET603.C390.50URCE’
Copy library. . ===> 'DNET603.C390.COPY'
PF1 Help PF3 Exit PF4 Return ENTER Build JCL
Command ===}
Fi=Help F2=Split F3=Exit Fb=Refresh  F7=Up F8=Down
o F12=Cancel
MAl]  a 06/024
Ewmecbedto‘rermtesewerhstdmom.demod@bm.mmushgh!podTCPUOOiBarﬂportB P Desklet 820Cse on LPT1: .
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COBOL 74 Code (OS/VS COBOL):

EFile Edit Edit_Settings Menu Utilities Compilers TIest Help

EDIT DMNET603.0SYS.COBOL(TDMO1A) - 01.15 Columns 00001 00072
00043

0ooo44g KK K KK KKK I K K K K K K I I K K DK K KK I I K K DK K I I K K K DK DK K K I K K K K K K K

000045 * PROGRAM WORKING STORGAGE *®

QOO0046 S K I KK KKK K K K K K R I K KK K K K K K K R K KK K K I SR K K K K K K KK K R K K K K K K

000047 WORKING-STORAGE SECTION.

- - = - - - - - - - - - - - - - - - -15 Line(s) not Displayed
000R63 01 LINE-ONE.

000064 05 FILL1 PIC X({(28) VALUE SPACES.

000065 05 DATE-STR PIC ¥(15) VALUE 'TODAY"S DATE = .

000066 05 TODAY-DATE PIC X(8) VALUE SPACES.

000O67 05 FILLZ2 PIC X({29) VALUE SPACES.

- - = - - - - - - - - - - - - - - - -.16 Line(s) not Displayed
000084 KKK KKK K K KKK K K KK KK K I K K KK DK K K KK I R K K KK K K K KK K K K K K K K K

ojoYoloks1sy * MAIN LINE PROGRAM *®

DOOO86 KNI K K KKK I I K K K KK KK I IC K DK K KK K I I I I K K KKK I I K K K K K KK I I K K K K K K K

Qoeo8s s PROCEDURE DIVISION.

- - - - - - - - - - - - - - - - - - - 7 Line(s) not Displayed
0OORas KKK K KKK IC I K K K K K I I IC K K KK K IC I I K KK KK I I K K K K K K I I I K K K K K K K

000096 GET THE SYSTEM DATE *

[ofololoke 2 A K R KK KK K K K KR KK K K K R K R KK K K KR KK K K K R KK KK K K K KR KK
0OE9s8 MOVE CURRENT-DATE TO TODAY-DATE
000099
QOO100 KK K K KK K KK K K DK K K K K K K K K K K K K K K K K R KK KK K K K KK K K K KR K K K K K K K K K K
o101 * SET THE VARIABLE VALUES BY GROUP NAME *
0oOO102 EECE R R R R R R R R R R R R R R R R R R R R R R R TR
000103 MOVE 'DTTIM MAGEEKYLEX' TO DTSTRUCT
Command ===> N Scroll ===> PAGE
Fl=Help F2=Split F3=Exit F5=Rfind F6=Rchange F7=Up
F8=Down F9=Swap FlO=Left F11=Right F12=Cancel
MA =i 30f0}5
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COBOL 85 Converted (LE Conforming):

EFile Edit Edit_Settings HMenu Utilities Compilers TIest Help

EDIT DNET603.C390.S0URCE(TDMO1A) - 01.00 Columns 00001 00072

0Op045

000046 KKK KSR K KK IS SRR KK IS K R KK S DK DR KK KB DK DR R KB DK K KKK K K KKK DK K K K KK

0epo4a7 * PROGRAM WORKING STORGAGE *

ao0Oo04as8 EFE FE E F EE EE R R R O e R R R e e e e T

0ORo049 WORKING-STORAGE SECTION.

00050 01 LCP-Y¥YYMMDD-TIME.

000051 05 LCP-¥YY¥YMMDD .

0OpO52 10 LCP-CENTURY PIC %2 .

0EOE%3 10 L CP—%Y PIC X(2).

0EEO%4 10 LCP—-MM PIC 9(2).

0101010 1515 10 LCP-DD PIC ®(2).

(0101070 1575 05 LCP-TIME.

jojolnfolsirs 10 LCP-HHMMSS .

(0]01010 s} 15 LCP-HH PIC %(2).

0pRO%9 15 LCP-MN PIC X(2).

0pRo60O 15 LEP-S% PIC X(2).

0Opo061 10 LEP=HS PIC X(2).

0oppo62 05 LCP-GMT PIC #i5) .

- - = - - - - - - - - - - - - - - - - 53 Line(s) not Displayed

00116 KKK KSR K KK IS SKOK KK IS K R KK KSR DR KK KO DR KBRS IK DIKIE K K KK DK K K KK

oop117 #* GET THE SYSTEM DATE *

00118 KK KK KKK KK ISR KK IS K DR K K KB K DR R K KB D SR K ISR K I DI K K KK DK K K K KK

0opp119 MOVE FUNCTION CURRENT-DATE TO LCP-¥¥Y¥YMMDD-TIME

0120 MOVE CORRESPONMDING LCP-¥¥Y¥Y¥YMMDD TO LCP-MMDDYY-08

oop121 MOVE LCP-MMDD¥Y-08 TO TODAY-DATE

0opp122

Command ===> NI Scroll ===> PAGE
Fi=Help Fz2=Split F3=Exit F5=Rfind F6=Rchange F7¥=Up
F8=Down F9=Swap FlO=Left F11=Right Fl12=Cancel

Mol a 30/015
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IBM COBOL Modernization Process:

= Migrate to the Language Environment Runtime

» Convert and test all applications to the LE runtime environment

= Discovery
» Identify all OS/VS COBOL executables and source

= Convert
» Convert the OS/VS COBOL (COBOL 74) source to COBOL 85 standard and rebuild the modules

*Test and Promote

» Test all converted modules and migrate to production
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DTUAF Coverage Utility Overview:

Code coverage utility for z/OS applications
to support Regression and Unit testing and
Sarbanes-Oxley compliance

= Debug Tool Code Coverage Utility

= Part of the IBM Debug Tool Utilities and Features:
Advanced Functions » Does not require any updates to the test case
runtimes (does not require updates to present
= Supports IBM Compilers: regression test cases) _
» COBOL, C, C++, PL/I, assembler ' %ltﬁ)t?glr;segggur;iuorgger of testers running
* Supports all z/OS application runtime ' ﬁ%ﬁtﬁ'mg'ﬁ}ﬁg ggvnﬁhﬁ}%glset?égte'fg accorss
Environments » Reports:
» CICS, TSO, JES/Batch, IMS Including IMS/TM, DB2 n Reports statement Coverage
Including Stored Procedures . Reports statement frequency
= Focus support for QA regression testing in . Reports branch execution
as seamless and scaleable . Provides 1403 reports for coverage
: . Provides Browser HTML reports for
= Enables Sarbanes-Oxley z/OS compliance coverage P
= Order Debug Tool Utilities and Advanced - Generates XML report output for
Functions PID migration
] H H .
, 5655-R45 Information available at:

www.ibm.com/software/awdtools/deployment
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DTUAF Coverage Utility Delivered Function:

Sarbanes-Oxley Compliance

» Automates the creation of a documented audit trail of all testing (both unit and QA
testing) for all program changes migrated into production

= Regression Testing Validation

» Verification that a regression test run has exercised all changed programs and
changed lines of code

= Regression Testing Optimization

» Identification of redundant regression test cases along with identification of missing
regression test cases

= Test Management Monitoring of Testing Effort
» Background monitoring and measurement of the testing team effort
= Unit Test Validation

» Verification that the level of Unit Testing has exercised all changed lines of code

= Application Understanding
» Runtime understanding of how one or more programs work
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Coverage Utility:

3 Session A - [32 x 80] =o&d

= DTUAF Coverage Utility: | " mmmmmmmmmmoes PR THEL URLILRLE B Rt
» A the setup and JCL 6 FEREGE TebCERd
generation functions are For Program Preparation and Setup File Management
accessed from the 1 Program Preparation
: Compile old or new COBOL programs with newer compilers, conwert old COBOL
Debug TOOI DTSU main gource into new COBOL source, use other compilers, and link edit.

menu
Z Manage and Use Debug Tool Setup Files

You can manage setup filesz and use them to run your program interactively
with Debug Tool in TS50 Foreground or submit your program to run in
the background using MY5 batch.

3 Code Cowverage
Measure code coverage in programs written in COBOL, PL-I, CrC++ and
Azzembler when compiled with specific [BM compilers and HLASHM.

4 Manage IMS5 Programs
You can dynamically update LE Runtime optionzs and create priwvate
messzage region.

G Getting Started

Enter ¥ to Terminate

Option === 3

Fl=Help FZ=Split Fa=Exit Fr=Backward F&=Forward F3=Swap
PLImRanee]
Mal a A 3o 015
@Ttumected to remote server host demomys.demapkg.ibm. com using lu/pool TCPUDU*'Eiar"-P DeskJet 820Cse on LPT1: &
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Coverage Utility:

= DTUAF Coverage Utility:

» A the setup and JCL
generation functions are
accessed from the
Debug Tool DTSU main
menu

Option ===}

Defaults
ChntlFile
Setup
StartMan
Reports
Monitor
FaztFath

L g O G T B i e

Fl=Help

MAR =

Bf] Session A - [32 x 80]

Manipulate defaults

Wark with the Control File
Create JCL for Setup

Create JCL to Start the Monitor
Create JCL for Reports

Control the Monitor

FaztPath

Enter ¥ to Terminate

F2=Split F3I=Ewxit Fi=Backward F&=Forward
Llffetdons, sliboncel

FA=Swap

02/814)

|=§" [connected to remote server fhost demomys.demopkg.ibm,com using lu/f HP DeskJet 820Cse on LPT1:

P
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Debug Tool Coverage Reports:

= Summary Report:

» Report showing a "easy to read" matrix of all programs,
number of statements executed and not executed, and
summary statistics

= Annotated Listing:

» Report generation of the compiler listing adding
‘flags-tags” to each source statement showing if the
statement executed or if the program branch was taken.

= XML:

» An XML generation of the coverage statistics collected
that can be migrated to alternate platforms and
managed for the Coverage Utility's user's unique
analysis
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Coverage Summary Report:

1 **kxxisk% DTCU SUMMARY: PROGRAM AREA DATA EkE A ARk
0 DATE: 12/05/2004
TIME: 09:32:07
TEST CASE ID:

D |<—- PROGRAM IDENTIFICATION ——=]
| | | STATEMENTS: | BRANCHES |
| PA LOAD MOD PROCEDURE | LISTING NAME | TOTAL EXEC % | CPATH TAEEN % |

1 COBO1 PROG DNET&03.CODE . COBOLST (COBOD1A) 6 6 100.0 0 0 100.0
2 PROGA 5 4 80.0 6 5 83.3
3 PROCA 1 0 0.0 0 0 100.0
4 LOOP1 3 3 100.0 2 1 50.0
5 LOOP2 2 2 100.0 2 1 50.0
6 COBO1 PROGE DNET&03.CODE . COBOLST (COBOD1E) 6 5 83.3 6 4 66.7
7 PROCE 1 1 100.0 0 0 100.0
8 LOOP1 3 3 100.0 2 1 50.0
9 COBO1 PROGC DNET603.CODE . COBOLST (COBODLC) 5 5 100.0 6 6 100.0
10 PROCC 3 2 66.7 2 1 50.0
11 LODP1 4 3 75.0 4 2 50.0
12 LOOP2 2 2 100.0 2 1 50.0
13 COBO1 PROGD DNET603.CODE . COBOLST (COBD1D) 4 0 0.0 4 0 0.0
14 PROCD 1 0 0.0 0 0 100.0
15 LDOP1 1 0 0.0 0 0 100.0
Stummary for all PAs: 47 36 6.6 36 22 61.1
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Coverage Annotation Listing Report:

DTCU Annotation Symbols

Each instroction line of the listing has a character to the
right of the statement nomber to indicate what happened
doring the test ron:
0 & A conditional branch instroction that has execnted both ways
> A conditional branch instroction that has branched bmnt not
fallen through
v A conditional branch instronction that has fallen throogh but
not branched
Hon-branch instronction that has execnted
Instrnction that has not execnted
Data area in the assembler listing
% An mnconditional branch instromction that has execnted in the
assembler listing

[

000036

oooo37 * THE FOLLOWING ALWAYS FERFOEMED

00Do3s

000035 FROG.

00ooD040 * ACCESS BY TOFP LEVEL QUALIFIER

00DD41 : MOVE 'ILCHIMVS' TO TASTRUCT 29 >0001=
ooDo42

0ooo43 * ACCESS BY MID LEVEL QUALIFIERS

oooD44 : MOVE 'ILSFR'" TO LOC-ID 30 >0001<
000045 : MOVE 'ATIX' TO OP-5Y5S 33 >0001<
00D046

ooDo47 * ACCESS BY LOW LEVEL QUALIFIERS

ooDOo48 : MOVE 'KY' TO STATE 31 >0001=
0ooo4s MOVE 'LEX' TO CITY 32 >0001<
000050 : MOVE 'VM ' TO OP-5Y¥5S 33 >0001<
000051

0ooDos2

000053 FROGA.

000054 & FERFOEM LOOF1 UNTIL TAFARM1 = O T0 24 >0001=
000055

00DO56 > IF TAPABMZ2 = 0O THEHN 25 >0001<
000057 * PROCA NHOT EXECUTED

oooos58 ~ 1 FERFOEREM PROCA. a6 >0000=<

nMnNEG
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Debug Tool Utilities Advanced
Functions Interactive Facility
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DTUAF Interactive Debugger QOverview:

Interactive Source Debugger for z/OS
compiled and assembled programs

Base Feature of Debug Tool Utilities and
Advanced Functions

Common User Interfaces Across All z/OS
Subsystems
Consistent Across Languages
» COBOL (all versions), C/C++, PLI/I,
assembler
All z/OS Subsystems Supported:

» CICS, TSO, JES/Batch, IMS Including
IMS/TM, DB2 Including Stored
Procedures, Unix System Services
(USS), MQSeries

Order Debug Tool Utilities and Advanced
Functions PID

» 5655-R45

= Interactive Debug Features:

v Vv Vv Vv Vv Vv

v

4
4

Source-level Debugging

Step Mode Debugging

Multiple Breakpoints - Conditional
3270 and Workstation GUI Interfaces
Customizable 3270 Interface

Programmable Command Script Support for
Background Execution

Interactive “Playback” support for all programs

“Automonitor” support for COBOL, PL/I, and
assembler programs

Object level “disassembly” debug support

Support for terminal and background CICS and IMS
TM transactions

Command logging Of Debug Session
Dynamic Program Source Logic Patching
Frequency Sampler

" Information available at:
www.ibm.com/software/awdtools/deployment
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. [EM
DTUAF Interactive Debugger:

JES Batch z/OS Test
Environment

o

(@] \
U z
=

TSO

[

User 1

CICS — >

Regions

IMS

Regions T?St L<_)ad
Libraries

Debug Tool
Interactive
Debu

Invoke Program with LE
Runtime Parameter

I

WLM
DB2 sp
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DTUAF 3270 VTAM Interface:

r1 1 Session A - STLMVS1.WS - [24 x 80] - x|

COBOL LOCATION:
Command ===» Scroll ===; PAGE
M

Ooo1 1 OUTPUT-FLAG

000zl 2 H1-CURR-DATE || o0l/09/03'|
0003f 3 GM-MSG-ID Jo1l'|
Doo4)g 4 ACTION | !

DISPLAY 'ENTER Actiaon:’.

MOVE FUMCTION UPPER-CASE (SCREEN-INPUT) to ACTIOM.

Application

Batch, CICS,
DB2, or IMS
application

## End program when EXIT is entered and

= Full-screen mode
» 3270 interface
» Work with Debug Tool from a VTAM terminal

» Debug Tool uses a terminal that you specify... your CICS or TSO terminal can be used
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