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Agenda

Overview

File Manager for z/OS
= Data management tool supporting key file structures like VSAM, DB2, and IMS

Fault Analyzer for z/OS
= Helps you rapidly pinpoint cause of failed application (abends)

Debug Tool Utilities & Advanced Functions for z/OS
= Source code debugging to improve development productivity

Workload Simulator for z/OS and 0S/390
= Regression and Load testing of interactive z/OS applications

Rational Function Tester Extension

= Workstation-based regression testing of interactive z/OS applications
File Export for z/OS

= Export and import related sets of DB2, IMS, VSAM and sequential data
Application Monitor for z/OS

= Monitor performance at the application level

TIC TOC

= Enables date/time simulation in the mainframe environment
Summary
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IBM File Manager for z/OS

Use it to:

- Work with data in files, DB2 tables, and IMS databases
- Browse and edit data directly
- Easily copy, modify, reformat, and compare data

Key Features:

— Powerful data formatting and selection capabilities

* A robust set of utilities to create, copy, find, compare, and
modify data

« Work with data in friendly formats
— Use a copybook or user-defined “template” to format records

4 zSeries Application Development Tools © 2005 IBM Corporation



Advanced Technical Support

IBM Fault Analyzer for z/OS

Use it to:

- Understand why an application abended
+ Get information you need to diagnose and fix a problem

Key Features:

« Automatic real-time capture of diagnostic information
» Automatic analysis and reporting of application abends

— FA can pinpoint an abend to the program and source statement
* Interactive, point-and-shoot navigation of abend information

— Quickly navigate to information you need, even in large,
complex applications
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IBM Debug Tool and Advanced Functions for z/OS

Use it to:

- Interactively debug an application program while it runs

— Step through source statements, set “breakpoints” and run,
monitor and change program variables

* Modernize COBOL programs written for older compilers

Key Features:

* Debug COBOL, PLI, C, C++, and Assembler programs

Support for batch, CICS, IMS, DB2, and DB2 stored procedure
programs

Set simple or conditional breakpoints; or run a script at a breakpoint
Gives you the ability to trap and repair abends

Intuitive GUI interface when used with products such as WSED
COBOL Conversion Utility
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IBM Workload Simulator for z/OS

Use it to:

* Automatically simulate online user(s) on the system
+ Perform regression testing of online applications
* Perform Load and Performance testing

Key Features:

« Automatically capture test scripts from a live session
« Powerful scripting language

- Easy-to-use ISPF interface
* Organizes your testing scripts, projects, and results
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IBM Rational Function Tester Extension for z/OS

Use it to:

* Automatically simulate online user(s) on the system
* Drive simulations from a workstation
* Perform regression testing of online applications

Key Features:

* An extension to Rational Functional Tester
Automatically capture test scripts from a live session
Powerful scripting language

GUI interface

Organizes your testing scripts and results
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File Export for z/OS

Use it to:

« Copy selected data from a related collection of data stores
- Migrate data to new environments

* Define application relationships between data in multiple files
and databases

Key Features:

+ flexible data selection and transformation rules
» Support for DB2, IMS, and MVS data in one product
- SQL-like definition of application relationships
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Application Monitor for z/OS

Use it to:

» Monitor an application while it is running

* Pinpoint the cause(s) of bad application performance, right
down to the line of source code

Key Features:

* Intuitive online ISPF interface
* Monitor application programs at the source level
» Support for batch, CICS, DB2, IMS
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@ISOGON TIC TOC

Use it to:

- Shift the time zone for an online region so users will see their
local time

- Re-execute a failed job at the “right” time
 Test applications at end-of-period or sensitive times

Key Features:

- a simple ISPF interface where you can easily specify jobs or groups
to receive simulated dates

« Support for batch, CICS, LE, IMS, IDMS, IDEAL, DB2, and
NATURAL

* handles a complete set of date formats and services
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What is File Manager?

= A comprehensive set of tools for working with
z/OS data

= These tools allow you to:
— Manage QSAM, VSAM, IAM, OAM, DB2 and IMS data
— Display and report data in friendly formats
— Create, Copy, Modify, and Reformat data

— Find and fix data in a file or database

12 zSeries Application Development Tools © 2005 IBM Corporation



Advanced Technical Support

What is File Manager?

= File Manager has three features

— File Manager / Base

- Ultililties for VSAM, QSAM, OAM, |IAM, PDS, PDSE, and Tape
datasets

— File Manager / DB2
- Utilities for DB2 data

— File Manager / IMS
- Utilities for IMS data

= File Manager is a single product

— All three features are included with File Manager
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The most-used functions in File Manager

EDIT and BROWSE

— Directly and interactively work with data in a file or
database

=COPY

— Easily select records / rows to be copied
— Automatically reformat record layouts during copy

— Powerful capabilities to modify data during copy

COPYBOOK MAP
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The most-used functions (2)

= Global FIND / CHANGE

— Search for / change data across members in a PDS(E) or in
a file

= COMPARE

— Compare records/fields between files
— Select fields to be compared

— Map fields between files with different layouts
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The most-used functions (3)

* PRINT

— Select records and fields

— format a report

= SQL Prototyping (DB2)

— Powerful facilities to help code and test SQL statements

= EXPORT / IMPORT (DB2)
= UNLOAD / LOAD (IMS)
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EDIT and BROWSE: FM’s Most-Used Functions

= Uses familiar ISPF-edit commands
— If you know how to use ISPF Edit, then FM Edit will be familiar

= Edit a single record to an entire file/database

— Edit files or IMS databases of unlimited size

— Customers tell us that FM lets them edit larger files than
competing software!
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~ille Manager Edit

Process

Options

Help

File Manage

r
Comman ===‘ 2_!)

-l oo0nhWhwpEOo

Settings
Browse
Edit
Utilities
Tapes
Disk/VSAM
0AM
Templates
Exit

Primary Option Menu

Set processing options

Browse data

Edit data

Perform utility functions

Tape specific functions

Disk track and VSAM CI functions
Work with OAM objects

Create, edit, or update templates
Terminate File Manager

User ID .

System ID :

Appl ID .
Version .
Terminal.
Screen.
Date.
Time.

DNETO74
DEMOMYS
FMN
5.1.0
3278

1

2004/12/20

07:50

Enter
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Edit — with a copybook

Process (Options Help

File Manager Edit Entry Panel
Command ===
Input Partitioned, or .
Data set name . 'DNET074.GE02004.COUNTRY’ D
Member . . . . . ern for member list
Yolume serial . If not cataloged
Start position . +

Record 1imit

Copybook or Templa

geo.cnhtl
qeo

lank or pattern for member list

Processing Options:

ybook/template Start position type Enter "/" to select option
(fjfl. Above B 1. Key _ Edit template

2. Previous 2. RBA / Set top to Start position

3. None 3. Slot _ Create audit trail

4. Create dynamic 4. Record number

Enter
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Edit — with a copybook

Process (Options Help

File Manager Edit DNETO74.GE02004.COUNTRY

Command ===> ! Scroll CSR_
Format TABL
GEO-KEY REC-TYPE CTRY-CODE INTERNET POPULATION LATITUD
H2 H3 #4 #5 H6 #7
AN 1:14 AN 15:1 AN 16:3 AN 19:4 BI 23:8 AN 31:6
{===#====1--=> - {-> {-=> {===#====]-=-==t=-=-==> (-=-=4>
000000 xxxx Top of data xxxx
000001 AFGHANISTAN A AFG .AF 28513677 33: 00N
000002 ALBANIA A ALB AL 3544808 41: 00N
000003 ALGERIA A DZA .DZ 32129324 28: 00N
000004 AMERICAN SAMOA A ASM .AS 57902 14:20S

000005 ANDORRA A AND .AD 69865 42: 30N

AGO .AD 10978552 12:30S

AIA AL 13008 18: 15N
O e ATA -AQ 0 90:00S
000009 ANTIGUA AND BA

A ATG .AG 68320 17:03N
000010 ARGENTINA A q:
000011 ARMENIA A

A

A

A

000012 ARUBA
000013 ASHMORE AND CA
000014 AUSTRALIA

"""""""""""""""""""""""""""""""""" J 12:
AUS .AU 19913144 27:00S
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Edit — Find command example

File Manager Edit DNET{| Enter

Command ===> F PAL HZ? M7 NTRY Chars PAL found

Scroll CSR_

Format TABL

GEO-KEY REC-TYPE CTRY-CODE INTERNET POPULATION LATITUD

B2 B3 B4 85 HE6 HY

AN 1:14 AN 15:1 AN 16:3 AN 19:4 BI 23:8 AN 31:6
{---4----1---> - <-> <--> (-==4====l---—4-==-=> (---4>
000170 NEPH! A NPL . NP 27070666 28: 00N
000171 NETHERLANDS A NLD . NL 16318199 52: 30N
000172 NETHERLANDS AN A ANT . AN 218126 12: 15N
000173 NEW CALEDONIA A NCL .NC 213679 21:30S
000174 NEW ZEALAND A NZL N2 3993817 41: 008
000175 NICARAGUA A NIC NI 5359759 13: 00N
000176 NIGER A NER . NE 11360538 16: 00N
000177 NIGERIA A NGA . NG 137253133 10: 00N
000178 NIUE A NIU . NU 2156 19:02S
000179 NORFOLK ISLAND A NFK . NF 1841 29:02S
000180 NORTHERN MARIA A MNP . MP 78252 15:12N
000181 NORWAY A NOR . NO 4574560 62: 00N
000182 OMAN A OMN . OM 2903165 21: 00N
000183 PAKISTAN A PAK . PK 159196336 30: 00N
000184 HU A PLI . PW 20016 07: 30N
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Edit — Coo//: FX and CX commands

File Manager Edit D

22

Command ===> FX [l
Scroll CSR
Extended Command Entry t TABL
ATITUD
Complete typing the FIND command and press Enter. 7
N 31:6
FIND ===> i ---+>
0 ===> 8: 00N
0 ===> 2: 30N
0 ===> 2: 15N
0 ===> 1:30S
0 1:00S
0 3: 00N
0 F1=Help F2=Split F3=Exit F9=Swap F12=Cancel 6: 00N
0 0: 00N
000178 NIUE A NIU . NU 2156 19:02S
000179 NORFOLK ISLAND A NFK . NF 1841 29:02S
000180 NORTHERN MARIA A MNP FX: “ é 15: 12N
000181 NORWARY A NOR E‘ 62: 00N
000182 OMAN A OMN L i ) B 20
Fl=Help F2=Zoom F3=Exit F4=CRetriev F5=RFind F6=RChange
F7=Up F8=Down F9=Swap F10=Left F11=Right F12=Cancel
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Edit — TABL format

Process (Options Help
File Manager Edit DNETO74.GE02004.COUNTRY
Command ===> ! Scroll CSR_
Format TABL
HIGH-POINT-NAME HIGH-POINT-M COARSTLINE-KM TOTAL-LAND-BNDRY-KM
H16 H17 #18 H19
AN 109: 25 PD 134:6 PD 140:6 PD 146:6
N e e - iled I e e B A bl ) {-==+=--=-=1->
000170 MOUNT EVEREST 8850 0 2926
000171 VAALSERBERG 322 451 1027
000172 MOUNT SCENERY 862 364 10
000173 MONT PANIE 1628 2254 0
000174 AORAKI-MOUNT COOK 3754 15134 0
000175 MOGOTON 2438 910 1231
000176 MONT BAGZANE 2022 0 5697
000177 CHHPHH! WADDI 2419 853 4047
000178 UNNAMED (NEAR MUTALAU) 68 64 0
000179 MOUNT BATES 319 32 0
000180 UNNAMED (ON AGRIHAN) 965 1482 0
000181 GALDHOPIGGEN 2469 21925 2551
000182 JABAL SHAMS 2980 2092 1374
000183 K2 (MT. GODWIN-AUSTEN) 8611 1046 6774
000184 MOUNT NGERCHELCHUUS 242 1519 0
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Edit —-SNGL format

File Manager Edit DNE
Command ===> FS§ UNTRY
Enter Scroll %
eI o—oooTTTT— Format SNGL
op Line is 3 of 137 in Record 170
Ref Field Picture Typ Start Len Data
2 2 GEO-KEY
X (14) AN 1 14  NEPAL
3 2 REC-TYPE
X AN 15 1 A
4 2 CTRY-CODE
X (3) AN 16 3 NPL
5 2 INTERNET
X (4) AN 19 4 . NP
6 2 POPULATION
9(11) BI 23 8 27070666
7 2 LATITUDE
X (6) AN 31 6 28:00N
8 2 LONGITUDE
X (7) AN 37 7 084:00E
9 2 REGION
Fl=Help F2=Zoom F3=Exit F4=CRetriev F5=RFind F6=RChange
F7=Up F8=Down F9=Swap F10=Previous Fll=Next F12=Cancel
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Edit — CHAR format

File Manager Ed1it|| Enter
Command ===>» FC

pis)

- . COUNTRY
Current type is COU Scroll CSR.
Col 109 Insert length 1496 Format CHAR
-1----+----2----4----3----4----4----4----B----t-- BT~
000170 IOUNT EVEREST - k%..INDIAR ..., CHINA
000171 VAALSERBERG o e @..GERMANY  ..... @BELGIUM
000172 MOUNT SCENERY R LG GUADELOUPE (SA......
000173 MONT PANIE ..o ovvnnnnn L
000174 AORAKI-MOUNT COOK ..... <o Covvnnnnn L
000175 MOGOTON oo ) I HONDURAS ....k.COSTA R
000176 MONT BAGZANE o e, @, eNIGERIA ..... @CHAD
000177 CHHPHH! WADDI €. @ . <CAMEROON ...... NIGER
000178 UNNAMED (NEAR MUTALAU)  ........... ovvnnnnn L
000179 MOUNT BATES
000180 UNNAMED (ON AGRIHAN)
000181 GALDHOPIGGEN
000182 JABAL SHAMS
000183 K2 (MT. GODWIN-RUSTEN)
000184 MOUNT NGERCHELCHUUS
000185 UNNAMED
000186 VOLCAN DE CHIRIQUI

000187

MOUNT WILHELM
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Edit — FE command: Find Fields in Error

26

File Manager Edit DNET074 |Lomerf 1 —
: errors foun
Command ===> fe (#11 #12)l Scroll CSR.
Format TABL
LATITUDE LONGITUDE REGION TOTAL-AREA-S0-KM LAND-AREA-50Q-KM
HY HE #9 H11 H12
AN 31:6 AN 37:7 AN 44:16 PD 60:6 PD 66:6
{--=+> K---+-> L---#----1----4> {---4----1-> {---+----1->
000212 04:355 055:40E AFRICA Ixxxxxxxxxxx 455
000213 08:30N 011:30W  AFRICA 71740 71620
000214 01:22N 103:48E  SOUTHEAST ASIA 693 683
000215 48:40N 019:30E  EUROPE 48845 48800
000216 46: 07N 014:49E  EUROPE 20273 20151
000217 08:00S 159: 00E  OCEANIA 28450 27540
000218 10: 00N 049:00E AFRICA 637657 627337
- 1219912 1219912
3903 3903
; T B 504782 4995492
000222 08: 38N 111:55E  SOUTHEAST ASIA 5 5
000223 07:00N 081:00E ASIA 65610 64740
000224 15:00N 030:00E AFRICA 2505810 2376000
Fl=Help F2=Zoom F3=Exit F4=CRetriev F5=RFind F6=RChange
F7=Up F8=Down F9=Swap F10=Left F11=Right F12=Cancel
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How do | format my data and select records?

= You can use a “Template” to:

Define (lay out) fields in a record
Select records or rows

Select fields / columns to be displayed
Differentiate between record types

Control the format of displayed / printed data

zSeries Application Development Tools
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Without a template: No formatting or selection

Process (Options Help
File Manager Edit DNETO74.GE02004.COUNTRY
Command ===> ! Scroll CSR_
Col 1 Insert length 1496 Format CHAR
e e e e e R i E e e o L e+ ekl
000000 xxxx Top of data xxxx
000001 AFGHANISTAN  AARFG.AF ........ 33: OONOG65: OBEASIA R T &. .
000002 ALBANIA AALB.AL ....... Y41:00NO20: OOEEUROPE ... oL
000003 ALGERIA ADZA.DZ ........ 28: OONOO3: OBEAFRICA - a...
000004 AMERICAN SAMOAAASM.AS ...... S.14:2058170: OOWOCEANIA ... ... 0.
000005 ANDORRA AAND.AD ....... 242:30N001: 30EEUROPE ... o
000006 ANGOLA AARGOD.AO0 ..... xd812:305018: 30EAFRICA ...
000007 ANGUILLA ARIA.AT ....... 318:15N063: 10WCARIBBEAN ... ... ...
000008 ANTARCTICA ARTA.AQ ........ 90: 00S000: OOEANTARCTIC REGION.. ..... C
000009 ANTIGUA AND BAAATG.AG ....... \17:03N061: 48WCARIBBEAN ... ... .. ... ..
000010 ARGENTINA AARRG.AR ...... (.34:005064: 00WSOUTH AMERICA R
000011 ARMENIA AARRM.AM ... ... v.40: 00NO45: OOEARSIA ... e
000012 ARUBA AARBW.AW ........ 12: 30NO69: 58WCARIBBEAN .............
000013 ASHMORE AND CAR ........ 12:145123: O5ESOUTHEAST ASIA ..... . S X,
000014 AUSTRALIA AAUS.AU ...... R.27:005013: OOEOCEANIA . feo 1..
000015 AUSTRIA ARUT.AT ..... @,.47:20N133: 20EEUROPE ...cg....b.<.
000016 AZERBAIJAN ARZE.AZ ........ 40: 30NO47: 30EASIA S S
000017 BAHAMAS ABHS.BS ...... k.24: 15N076: OOWCARIBBEAN R |
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With a template: Select records and format fields

Process (Options Help

File Manager Browse DNETO74.GE02004.COUNTRY

Command ===> ! Scroll CSR_
Record 0O Format TABL

Country Region High Point Height (meters)

H2 H3 H4 #5

AN 1:14 AN 44: 16 AN 109:25 PD 134:6

Rt TR EEE IR LR R P EEE R SR CEE R R EEEEE T EEEY EERED SR CEEP TR B
xxxx Top of data *xxx
---------------------- 169 Line(s) not selected

NEPAL ASIA MOUNT EVEREST 8850
NETHERLANDS EUROPE VAALSERBERG 322
---------------------- 9 Line(s) not selected

NORWAY EUROPE GALDHOPIGGEN 2469

---------------------- 82 Line(s) not selected
xxx% End of data »xxxx

Template

Fl=Help F2=Zoom F3=Exit F4=CRetriev F5=RFind F7=Up
F8=Down F9=Swap F10=Left F11=Right F12=Cancel
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How do | make a Template?

= There are 2 types of templates:

— Copybook template
* Use a COBOL or PLI copybook

— Dynamic template

* Define your own fields interactively
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Using a Copybook Template

Process (Options Help

File Manager Edit Entry Panel
Command ===

Input Partitioned, Sequential or YSAM Data Set:
Data set name . 'DNETO074.GE02004.COUNTRY’

Member . . . . . Blank or pattern for member list

Yolume serial . __ If not c TO use a copybOOk

Start position .

Record limit . . Template, just specify.

Copybook or Templa

geo.cnhtl
qeo

lank or pattern for member list

Processing Options:

ybook/template Start position type Enter "/" to select option
. Above B 1. Key _ Edit template
2. Previous 2. RBA / Set top to Start position
3
4

3. None Slot _ Create audit trail
4. Create dynamic Record number
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Using a Copybook Template

Process (Options Help

File Manager Edit DNETO74.GE02004.COUNTRY

Command ===> ! Scroll CSR_
Format TABL
GEO-KEY REC-TYPE CTRY-CODE INTERNET POPULATION LATITUD
H2 H3 #4 #5 H6 #7
AN 1:14 AN 15:1 AN 16:3 AN 19:4 BI 23:8 AN 31:6
{===#====1--=> - {-> {-=> {===#====]-=-==t=-=-==> (-=-=4>
000000 xxxx Top of data xxxx
000001 AFGHANISTAN A AFG .AF 28513677 33: 00N
000002 ALBANIA ALB AL 3544808 41: 00N
000003 ALGERIA DZA .DZ 32129324 28: 00N
000004 AMERICAN SAMOA ASM .AS 57902 14:20S
000005 ANDORRA AND .AD 69865 42: 30N
000006 ANGOLA AGO .AD 10978552 12:30S
000007 ANGUILLA AIA Al 13008 18: 15N

000008 ANTARCTICA
000008 ANTIGUAR AND BA
000010 ARGENTINA
000011 ARMENIA

000012 ARUBA

000013 ASHMORE AND CA
000014 AUSTRALIA

ATA

Sl --- and FM automatically
kvl compiles it and creates
LU a template.

AUS

T >T™T»DITDTDITDITDTDIDID DD
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OR... use a Dynamic Template

= A Dynamic Template provides similar function to a
copybook template

= Use a dynamic template if:
— You don’t have a copybook

— You want to quickly define selection criteria based on
fixed positions

— Or if you just don’t want to use a copybook
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Using a Dynamic Template

Process QOptions

Help

File Manager
Command ===> [

Browse Entry Panel

Data set name
Member . .
Volume serial

Record 1imit

Input Partitioned, Sequential or YSAM Data Set:

'DNETO74.GE02004. COUNTRY’

Start position .

Blank or pattern for member 1list
If not cataloged

+

Copybook or Template:

es Applica

Data set name GEO.CNTL
Member . GEQ Blank or pattern for member 1list

Processing Options:

Bepybook/template  Start position type Enter "/" to select option

. Above _ 1. Key _ Edit template

2. Previous 2. RBA / Set top to Start position
3. None 3. Slot
4. Create dynamic 4. Record number

Fl=Help F2=Split F3=Exit Fd4=Expand F7=Backwar

F9=Swap F10=Left F11=Right F12=Cancel Enter
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Using a Dynamic Template

Process (Options Help

File Manager Dynamic Template Line 1 of 15
Command === Scroll CSR

1 Edit template field attributes and selection

Cmd Con [ Start Length Type Op Value )
{=> = £====> (K=-=-=-> & > -==#---=]----#----2----4----F----t----4-- -
xxkx xkxx  Top of data *xxx
!__ AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND _
Fl=Help F2=Split F3=Exit F4=CRetriev F5=RFind F6=RunTemp
F7=Up F8=Down F9=Swap F10=Left F11=Right F12=Cancel

35 zSeries Application Development Tools © 2005 IBM Corporation



Advanced Technical Support

Using a Dynamic Template

Process (Options Help

File Manager Dynamic Template Line 1 of 15

Command === Scroll CSR_

1 Edit template field attributes and selection

Cmd Con [ Start Length Type Op Value )
{-> = £---= L A O B G A e e e e i Rk e e

EEK KEEXK op of data xx

— _ 1 14 an \___ —

____RAD _ 44 16 an |

____AND _ 109 25 an |

____AND _ 134 6 d |

— BND™N _
AND _ _ |
AND _ _ |
AND _ _ |
AND _ _ |
AND _ _ |
AND _ _ |
AND _ _ |

Fl=Help F2=Split F3=Exit F4=CRetriev F5=RFind

F7=Up F8=Down F9=Swap F10=Left F11=Right PF11
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Using a Dynamic Template

Process (Options Help

File Manager Dynamic Template Line 1 of 15
Command === Scroll CSR

1 Edit template field attributes and selection

Cmd Con ( Field Name Op Value )
mme-Qmmmm#me=nBenon) (=) (ommdoooofe-mmdmmmmmmm ke -

xR

. _ Country RG_ 'N', 'NZ2’ |

_ _ Region CO_ 'ASIA’, 'EURUPE'! |

. _ High Point ]

L _ Height (meters) _
AND _ |
AND _ |
AND _ |
AND _ |
AND _ |
AND _ |
AND _ |

Fl=Help F2=Split F3=Exit F4=CRetriev . FB6=RunTemp

F7=Up F8=Down F9=Swap F10=Left PF6 . F12=Cancel
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Using a Dynamic Template

Process (Options Help

File Manager Browse DNETO74.GE02004.COUNTRY

Command ===> ! Scroll CSR_
Record 0O Format TABL

Country Region High Point Height (meters)

H2 H3 H4 H5

AN 1:14 AN 44: 16 AN 109: 25 PD 134:6

{-==+----1---> {--=+----1----+> {---4----1----4----2----3>  {---4----1->

xxxx Top of data *xxx

---------------------- 169 Line(s) not selected

NEPAL ASIA MOUNT EVEREST 8850

NETHERLANDS EUROPE YAALSERBERG 322

---------------------- 9 Line(s) not selected

NORWARY EUROPE GALDHOPIGGEN 2469

---------------------- 82 Line(s) not selected

xxx% End of data »xxxx

Template forma

F 1 _ w..,.,h S F 2 - 2 o w., S F 3 = E ¥ t S w;..,m;.., 4 - C R .,w.., w. S Wz. ;. ;...,~;.,m;.., S w.,w..,w.., ]

F8=Down F9=Swap F10=Left F11=Right F12=Cancel
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What happens if | select records / rows?

* In BROWSE and EDIT:

— View / modify only selected records or rows

= In COPY, PRINT, COMPARE, CREATE, DB2
IMPORT, DB2 EXPORT

— Process only selected records or rows
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How do | specify which records (or rows) will be selected?

= There are 2 ways to specify selection criteria

— “By Field” More Intuitive §

- Easyl!: intuitive interface
* Quick and Intuitive

_ Freeform More Powerful

+ Uses extended program syntax
- Flexible!: Can use any REXX function
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Specifying selection criteria

Process QOptions

Help

File Manager
Command ===> [

Edit Entry Panel

Data set name
Member . .
Volume serial
Record 1imit .
Data set name

Member .

Processing Options:

Copybook/template
1 1. Above

2. Previous

3. None

Input Partitioned, Sequential or YSAM Data Set:

GEO2004.COUNTRY

Start position .

Blank or pattern for member 1list
If not cataloged

+

Copybook or Template:

GEO.CNTL

. GEO

Blank or pattern for member 1list

4. Create dynamic

Start position type ter "/" to select option
_ 1. Key Edit template

2. RBA
3. Slot
4. Record number

Create audit trail

Set top to Start position

es Applica

Enter
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Specifying selection criteria

Process (Options Help

File Manager Field Selection/Edit

Command ==€> 2

Line 1 of 37
Scroll CSR

Cmd Seq SHC Ref Field Name
xxxx Top of data

1 1 COUNTRY-RECORD
GEO-KEY
REC-TYPE
CTRY-CODE
INTERNET
POPULATION
LATITUDE
LONGITUDE
REGION
GEOGRAPHICAL-DATA
11 3 TOTAL-AREA-SQ-KM
12 3 LAND-ARREA-SQ-KM
13 3 WATER-AREA-SOQ-KM

b & 4

GO -l N L Wk
MMM MMM MNM

Picture

X(14)
X

X (3)
X (4)
9(11)
X (8)
X(7)
X(18)

59 (11)
S9(11)
59(11)

Type Start Length

AN 1 1157
AN 1 14
AN 15 1
AN 16 3
AN 19 4
BI 23 8
AN 31 6
AN 37 7
AN 44 16
AN 60 374
PD 60 6
6

Enter 6

es Application Developme 00
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Specifying selection criteria

Process (Options Help
File Manager Record Selection Criteria Line 1 of 33
Command === Scroll CSR_
Cmd Con ( Field Name Op Value )
(E IR € b Bl b e b EEEED SR €D A b e e e
xxkx xkxx  Top of data *xxx
_ _ COUNTRY-RECORD |
____ BND _ GEO-KEY |
___ BAND _ REC-TYPE |
____BND _ CTRY-CODE |
_____ BND _ INTERNET |
____ BND _ POPULATION |
____BND _ LATITUDE |
____ BND _ LONGITUDE |
____ BND _ REGION |
____ BND _ GEOGRAPHICAL-DATA |
____BND _ TOTAL-AREAR-SQ-KM |
____ BND _ LAND-AREA-SQ-KM B
____ BND _ WATER-AREAR-SO-KM |
____ BND _ LOW-POINT-NAME |
____ BND _ LOW-POINT-M |
____ BND _ HIGH-POINT-NAME |
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Specifying selection criteria

Process (Options Help
File Manager Record Selection Criteria REXX required
Command === Scroll CSR_
Cmd Con ( Field Name Op Value )
(E IR € b Bl b e b EEEED SR €D A b e e e
xxkx xkxx  Top of data *xxx
_ _ COUNTRY-RECORD |
____ BND _ GEO-KEY |
___ BAND _ REC-TYPE |
____BND _ CTRY-CODE |
____BND _ CTRY-CODE |
_____ BND _ INTERNET |
____ BND _ POPULATION |
____ BND _ LATITUDE |
____ BND _ LONGITUDE |
____ BND _ REGION "EUROPE ", 'ASIA’ |
____ BND _ GEOGRAPHICAL-DATA |
____BND _ TOTAL-AREAR-SQ-KM B
____ BND _ LAND-AREA-SQ-KM |
____ BND _ WATER-AREAR-SO-KM |
____ BND _ LOW-POINT-NAME |
____ BND _ LOW-POINT-M PF3 |
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Specifying selection criteria

Process (Options Help

File Manager Field Selection/Edit Line 1 of 37

Command === Scroll CSR_

----------- Criteria - Enter 1 or 2 to specify expression by field -----------

11d:

2 Sel: #4 >= 'N’ & #4 < '0’ & CO(#9, '"EUROPE’', 'ASIA')

Offset 8]

Cmd Seq SHC Ref Field Name Picture Type Start Length

xxxx Top of data *xxx

o 1 1 COUNTRY-RECORD AN 1 1157

o 2 2 GEO-KEY X(14) AN 1 14

_— 3 2 REC-TYPE OR... if YOu prefe 1
4 2 CTRY-CODE " ¢ 3

T 5 2 INTERNET freefor 4

o 6 2 POPULATION 8

o 7 2 LATITUDE 6

o 9 2 REGION X (16) AN 44 16

o 10 2 GEOGRAPHICAL-DATA AN 60 374

o 11 3 TOTAL-AREA-SQ-KM S9(11) PD 60 6

o 12 3 LAND-ARREA-SQ-KM S9(11) 6

o 13 3 WATER-AREA-SOQ-KM S9(11) PF6 6

es Application Developme 00
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Specifying selection criteria

Process

Options  Help

000000

000170
000171

000181

000264

File Manager Edit DNETO74.GE02004.COUNTRY
Command

Scroll CSR

Format TABL

POPULATION LATITUD
H6 HY

BI 23:8 AN 31:6

'CEETEEEEE EEPEREEETS SR EEETS

27070666 28:00N
16318199 52: 30N

4574560 62: 00N

GEO-KEY REC-TYPE CTRY-CODE INTERNET

B2 B3 B4 85

AN 1:14 AN 15:1 AN 16:3 AN 19:4

{--=-+-=--=-1---> - <=2 £=-=-2

xxxx Top of data *xxx

---------------------- 169 Line(s) not selected
NEPAL A NPL . NP

NETHERLANDS A NLD . NL
---------------------- 9 Linel(s) not selected
NORWAY A NOR . NO
---------------------- 82 Line(s) not selected
xxx% End of data xxxx

zSeries Application Development Tools
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Can | save and reuse my template settings?

= A template can be saved as a PDS member, and
reused by other utilities. For example:
— Use it in EDIT
» To view only the selected records and fields
— Useitin COPY
» To copy only the selected records
— Use itin PRINT
« To print only the selected records and fields
— Use it in COMPARE

* To compare only the selected records and fields
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. . A Z 3
File Manager Overview S A
o,
-0 duct, 3 envi ts: oMY
b ne prDoBZUCII\,IIS environments: . rjle Manager Features: ~
ase, Lbs, — Familiar ISPF-like Panels
= Modes Of Operation — Powerful Browse And Edit
N : — Customizable Data Display
Interactive and Formatting
— Batch — Flexible Record and Field
Selection Criteria
= Supported Data Types _ Copy
— QSAM / PDS(E) — File / Database Update
— VSAM / IAM — File / Database Reformatting
— Global Search And Updated
— DB2 Capability
— IMS — Print
— Compare

— Physical Disk / Tape Records
— Export / Import

48 zSeries Application Development Tools © 2005 IBM Corporation



Advanced Technical Support

What is Fault Analyzer ?

49

= A tool that helps you determine the cause of an

application abend

— S0 you can more quickly identify and resolve the

problem

= It provides information about an application when

it has abended, to help you assess:
— What happened, and why?
— What program?
— What line of source code?
— What source variables were involved?

zSeries Application Development Tools

© 2005 IBM Corporation
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What Functions does Fault Analyzer have ?

= Real-Time Analysis
— Automatic analysis and report generation

— Automatic captures of detailed application data
for later interactive analysis

= Reanalysis
— Point-and-shoot navigation of an abend

— Apply program source data after an abend
without re-creating the abend
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What does Fault Analyzer do when a program abends?

1. An application abends.
The system intercepts it
and invokes FA.

2. FA analyzes the abend,

3. gets program source
information,

4. generates an analysis
report,

5. and stores the report and

detailed abend info into
the “Fault History File”.

Real-Time Analysis

z/0S

Fault
Analyzer

Compiler Listings
—

Fault History File

T~

Analysis

Side Files

zSeries Application Development Tools

Report
batch application
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A familiar occurrence...

Advanced Technical Support

Oooops! The

11.32.
11.32.
11.32.
11.32.
11.32.
11.32.
11.32.
11.32.
11.32.
638
11.32.
11.32.
11.32.
11.32.
11.32.
11.32.

SDSF OUTPUT DISPLAY DNETO74R JOBOGB769 Dmpppresssess
COMMAND INPUT ===> |}

HEEEE R R R R R R R R R R EEEEE JTOP OF DATA #® SRR

09
09
09
09
09
11
13
14
14

14
14
14
14
14
14

J

30 APR 200% JOB EXECUTION DATE

SCROLL ===> CSR

L e e

JES2 JOB LOG -- SYSTE MY5S5SA -- NODE
JOBO6Y¥69 —---- SATURDAY, 30 APR 2005 ----
JOBO6769 IRRO10I USERID DNETO¥4 IS5 ASSIGHED THIS JOB.

“:57 ON SATURDAY, APRIL
- CLASS A - 3YS MVSA

JOBO6769 ICHYOOO1I DNETO74 LAST ACCESS AT 11:
JOBO6769 $HASP373 DNETO74R STARTED - INIT 2

JOBO6769 IEF4031 DNETO7/4R - STARTED - TIME=11J32. 09

JOBO6769 (+IDIOO0D1I Fault Analyzer VS5R1IMO (UKOR798 2005/02/23) invoked
JOBO6769 |+IDIOOO2I Module SAMZ2, program SAMZ2 ) source line B 157: Abend
JOBO6769 (+IDIOOO3I Fault ID FOOO53 assigned Jn history file FAULTANL .V
JOBO6769 IEF4501 DHETO74R RUNSAM1 - ABEND=50L 7 U000 HEASON=00000007

TIME=11.32.14

JOBO6769 - IMINGS (MINS.)--
JOBO67¥69 -JOBNAME STEPNAME PROCSTEP RC EXCP CPU SRB CLOCK
JOBO6T769 -DNETO7V4R RUNSHMII *50C7 1666 .01 .00 .08
JOBO6769 IEF4041 DNETO74R - ENDED - TIME=11.32.14

JOBO6769 -DNETO7V4R ENDED. NAME- TOTAL CPU TIME=
JOBO6769 $HASP395 DNETO74R ENDED

ES2 JOB STATISTICS - -———-

26 CARDS READ
2,100 SYSOUT PRINT RECORDS
0 SYSOUT PUNCH RECORDS
138 SYSOUT SPOOL KBYTES
0.08 MINUTES EXECUTION TIME
1 /7/DNETO74R JOB REGION=4M,

// TIME=(1) ,MSGCLASS=H,NOTIFY=DNETO74,MSGLEVEL=(1,1)
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How do | view the Real-Time Analysis report?

= The real time report can be viewed from SYSOUT
(for a batch job)

= Or, for any abend, the report can be viewed from
the Online Interface
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An example of a Fault Analyzer Report

Display Filter Miew Print Options Help

S5DS5F OUTPUT DISPLAY DNETO7Y4R JOBOG6769 DSID 106 LINE 1 COLUMNS 02- 81
COMMAND INPUT ===3 l SCROLL ===>> HALF
L 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 i e e e e e e e e e e R e i e e e
* IBM Fault Analyzer for z/0S VY5R1IMO (UKDOT798 2005/02/23) *®
* *
* (C) Copyright IBM Corp. 2000, 2005. All rights reserved. *

e e b e e e e e e e e e e e g e e e e e B e e i e R e e i e e e e e e e

JOBMAME: DNETO74R SYSTEM ABEND: 0OCY DEMOMVYS 2005/04/30 11:32:11

<H1> I B ™ FAULT ANALY ZER SYNOP SIS

A system abend OC7 occurred in module SAM2 program SAM2 at offset X'640°.

A program interruption code D007 (Data Exception) is associated with this abend
and indicates that:

A decimal digit or sign was invalid.

The cause of the failure was program SAM2 in module SAMZ2. The COBOL source code
that immediately preceded the failure was:

Source

Line H

DOO157 COMPUTE CUST-ACCT-BALANCE =

DOO158 CUST-ACCT-BALANCE + WS-UPDATE-NUM

zSeries Application Development Tools © 2005 IBM Corporation
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An example of a Fault Analyzer Report

Display Filter Miew Print Options Help

SDSF OUTPUT DISPLAY DNETO74R JOBOG67V69 DSID 106 LINE 20 COLUMNS 02- 81
COMMAND INPUT ===> l SCROLL ===> HALF
The cause of the failure was program SAM2 in module SAM2. The COBOL source code

that immediately preceded the failure was:
Source
Line #
000157 COMPUTE CUST-ACCT-BALANCE =
000158

CUST-ACCT-BALANCE + WS-UPDATE-NUM

The COBOL source code for data fields involved in the failure:

Source

Line H

0OO031 05 WS-UPDATE-NUM PIC S$9(9)V99 COMP-3 VALUE +0.
0OOO50 05 CUST-ACCT-BALANCE PIC S9(7)V99 COMP-3.

Data field wvalues at time of abend:

CUST-ACCT-BALAKCE X' FB7C5C505A" *%% Cause of error xxx
WS-UPDATE-HNUM = 1.23

<H1> I B M FAULT ANALY ZER EVERNT SUMMARY

iogical order.
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The Fault Analyzer Online Interface

File 0Opt

ions

View

Services Help

Command ===

IBM Fault Analyzer - Fault Entry List

Line 1 Col 1 80
Scroll

Fault History File or View

"FAULTANL.V5R1.HIST'

===> LCSR

{The following line commands are available: ? (Queryl), V (View real-time
report), I (Interactive reanalysis), B (Batch reanalysis), D (Delete).}

arie A..

Fault ID Job/Tran User_ID Module Sys/Job  Abend Date Tran_ID Tim
FOO054 WEBSRVY WEBSRV /usr/1lpp DEMOMVS SOC4 2005/04/30 n/a 19:
FOO053 DNETO74R DNETO74 SAM2 DEMOMVS SOC7 2005/04/30 n/a 11:
FOO0O47 DNET152 DNET152 STARTAPP DEMOMVYS U4038 2005/04/29 n/a 13:

DNET311C DNET311 SAM2 DEMOMVS SQC7Y 2005/04/28 n/a 11:
_ DNET3111 DNET311 SAM1 DEMOMVYS SOCB 2005/04/28 n/a 06:
_ GF 2005/04/27 n/a 21:
. G I forinters 2005/04/27 n/a 21:
L NE 2005/04/27 n/a 21:
. FOOO40 2005/04/27 n/a 19:
. FOOO39 2005/04/27 n/a 09:
— F00038 GENOOT  ETPOTSS  HECTOH ™ BEMOMVE SHCH 2005/04/27 n/a 04:
_ FOOO37 GEN51 ETPOT51 REGIOA DEMOMVS SOCB 2005/04/27 ‘
_ FOO036 GENOO1 ETPOTE2 REGIOARA DEMOMVYS SOCB 2005/04/27 Enter
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Fault Analyzer Interactive Reanalysis

File V¥iew Services Help

Interactive Reanalysis Report
Command ===

JOBNAME: DNETO74R SYSTEM ABEND: OC7Y

Fault Summary:
Module SAM2, program SAM2, source ling

Select one of the following options and P
information:

1. Synopsis

Event Summary

System-Wide Information

Abend Job Information

Options in Effect

U B Wk

%% Bottom of data.

Use Poi

DEMOMVS 2005/04/30

{Fault Analyzer maximum storage allocated: 1.54 megabytes.}

Line 1 Col 1 80
===> LCSR

11:32:11

Abend SOC7 (Data Exception].

Enter
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Fault Analyzer Interactive Reanalysis

File V¥iew Services Help
Program SAM2 Compiler Listing Line 154 Col 1 80
Command ===> ! Scroll === CSR
JOBNAME: DNETO74R SYSTEM ABEND: 0OC7 DEMOMVS 2005/04/30 11:32:11
000148 WHEN 'NAME
000149 MOVE TRAN-UPDATE-DATA TO CUST-NAME
000150 COMPUTE TRAN-COUNT = TRAN-COUNT + 1
000151 WHEN "BALANCE
000152 EVALUARTE TRAN-ACTION
000153 WHEN 'REPLRACE’
000154 MOVE WS-UPDATE-NUM TO CUST-RACCT-BALANCE
000155 COMPUTE TRAN-COUNT = TRAN-COUNT + 1
000156 WHEN "ADD
000157 COMPUTE CUST-RCCT-BARALANCE =
000158 CUST-ACCT-BALRANCE + WS-UPDATE-NUM
000158 COMPUTE TRAN-COUNT = TRAN-COUNT + 1
000160 END-EVALURTE
000161 WHEN 'ORDERS
000162 EVALUATE TRAN-ACTION
000163 WHEN "REPLRACE’
000164 MOVE WS-UPDATE-NUM TO CUST-ORDERS-YTD
000165 COMPUTE TRAN-COUNT = TRAN-COUNT
000166 WHEN 'ADD | PF3

o O A..
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Fault Analyzer Interactive Reanalysis

File V¥iew Services Help

Interactive Reanalysis Report Line 1 Col 1 80
Command === Scroll ===> CSR
JOBNAME: DNETO74R SYSTEM ABEND: OC7 DEMOMVS 2005/04/30 11:32:11

Fault Summary:
Module SAM2, program SAM2, source line # 157 : Abend SOC7 (Data Exception).

Se t one of the following options and press Enter to access further fault

Synopsis

Event Summary

. System-Wide Information
4. Abend Job Information
5. Options in Effect

{Fault Analyzer maximum storage allocated: 1.54 megabytes.}

%% Bottom of data.

Enter
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Fault Analyzer Interactive Reanalysis - Synopsis

File V¥iew Services Help

Synopsis Line 1 Col 1 80
Command === ! Scroll ===> CSR
JOBNAME: DNETO74R SYSTEM ABEND: OC7 DEMOMVS 2005/04/30 11:32:11

A system abend OC7 occurred in module SAM2 program SAM2 at offset X'640°.

A program interruption code 0007 (Data Exception) is associated with this
abend and indicates that:

A decimal digit or sign was invalid.

The cause of the failure was program SAM2 1in module SAM2. The COBOL source
code that immediately preceded the failure was:

Source

Line H

000157 COMPUTE CUST-RCCT-BALANCE =

000158 CUST-ACCT-BALANCE + WS-UPDATE-NUM

The COBOL source code for data fields involved in the failure:

Source PF8
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Fault Analyzer Interactive Reanalysis - Synopsis

File V¥iew Services Help

Synopsis Line 11 Col 1 80
Command === ! Scroll === CSR
JOBNAME: DNETO74R SYSTEM ABEND: 0OC7 DEMOMVS 2005/04/30 11:32:11

Source

Line #

000157 COMPUTE CUST-RCCT-BALRNCE =

000158 CUST-RACCT-BALANCE + WS-UPDATE-NUM

The COBOL source code for data fields involved in the failure:

Source
Line H
00031 05 WS-UPDATE-NUM PIC S9(9)¥99 COMP-3 VALUE +0.

0O0B30 05 CUST-ACCT-BALANCE PIC S9(7)v99 COMP-3.

Data field values at time of abend:

X' 7B7C5C505Q' ### Cause of error #xs
1.23

CUST-ACCT-BALANCE
WS-UPDATE-NUM

**%*% Bottom of data. PF3
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Fault Analyzer Interactive Reanalysis

File V¥iew Services Help

Interactive Reanalysis Report Line 1 Col 1 80
Command === Scroll ===> CSR
JOBNAME: DNETO74R SYSTEM ABEND: OC7 DEMOMVS 2005/04/30 11:32:11

Fault Summary:
Module SAM2, program SAM2, source line # 157 : Abend SOC7 (Data Exception).

Select one of the following options and press Enter to access further fault
information:

Synopsis

Event Summary
System-Wide Information
. Abend Job Information
5. Options in Effect

{Fault Analyzer maximum storage allocated: 1.54 megabytes.}

%% Bottom of data.

Enter
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Fault Analyzer Interactive Reanalysis —

File View Services

Event Summary

Help

Event Summary

Jline 1 Col 1 80

Command === Scroll ===> CSR
JOBNAME: DNETO74R SYSTEM ABEND: OC7 DEMOMVYS 2005/04/30 11:32:11
{The following events are presented in chronological order.}
Event Fail Module Program EP
# Type Point Name Name Name Event Location [(*) Loaded
SAM1 SAM1 SAM1 L#311 P+AD4 DNETO7
all IGZCPAC n/a IGZCFCC E+2CH CEE.SC
Jend SOCY wawan SAM2 SAM2 SAM2 L#157 P+640 DNETO7

(#) One or more of the foll Tions might appear in the "Event

Location" column:
Fn Source file number (refer to detailed event information for file
identification)

Lin Source file line number

S#n Listing file statement number (refer to detailed event information
for file identification)

M+x Offset from start of load module Enter

eries Application Developme 00
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Fault Analyzer Interactive Reanalysis — program detail

File V¥iew Services Help

Event 3 of Abend 7 **x Point of Failure #*=*=* Line 1 Col 1 80
Command ==fF> bottom ! Scroll ===> CSR
JOBNAME: D 074R S EM ABEND: OC?Y DEMOMYS 2005/04/30 11:32:11

Previous Event Details

Abend Code. . . . . . . . . 1 SOCY
Program Interruption Code . : 0007 (Data Exception)
A decimal digit or sign was invalid.

COBOL Source Code:

Source

Line H

000157 COMPUTE CUST-RACCT-BRALANCE =

000158 CUST-ACCT-BALANCE + WS-UPDATE-NUM

Data Field Declarations:
Source
Line H
000031 05 WS-UPDATE-NUM PIC S9(9)v99 COMP-3
0OOO50 05 CUST-RACCT-BALANCE pICc s9(7)vees comp-3|| Enter

eries Application Developme 00
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Fault Analyzer Interactive Reanalysis — program detail

File

View Services

Help

Event 3
Command

of 3: Abend SOC7 *** Point of Failure =*x#*=x

Line 68 Col 1 80
Scroll ===> CSR

JOBNAME: DNETO74R SYSTEM RABEND: OC7 DEMOMVS  2005/04/30 11:32:11
0D00203AC (Module SAM2 program SAM2 WORKING-STORAGE SECTION BLW=0000 +
X'0", symbol WS-FIELDS, source line # 30 )

R7:

R8:

R9:

R10:
R11:
R12:
R13:
R14:
R15:

00016060

000201AR0
OO01FAED
O001FDBC
O001FAAC
19087478
0001FD14
8001FD20

(Module

SAM2 program SAM2 LINKAGE SECTION BLL=0002 + X'0’,

symbol TRANSACTION-RECORD, source line # 63 )

(Module
(Module
(Module
(Module
(592776
(Module
(Module

socliated Messages

SAM2 program SAM2
SAM2 program SAM2
SAM2 program SAM2 + X' 40C’)
SAM2 program SAM2 + X'FC')
bytes of storage addressable)
SAM2 program SAM2 + X'364°)
SAM2 program SAM2 + X'370')

X' 7F0’, source line # 173 )
¥'130")

+ + +

+

IEES 075 The system detected a data exception (System Completion Code=0C7).

ssociated Storagqe Areas

%% Bottom of data.

Enter

arie A..
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Fault Analyzer Interactive Reanalysis — message lookup

File V¥iew Services Help

Message CEE3207S Explanation Line 1 Col 1 80
Command ===> ! Scroll ===> CSR
JOBNAME: DNETO74R SYSTEM ABEND: OC7 DEMOMVS 2005/04/30 11:32:11

CEE3207S The system detected a data exception (System Completion
Code=0C7).

Explanation: Your program attempted to use a decimal instruction

incorrectly. See a Principles of Operation manual for a full list of data
exceptions.

Programmer Response: Check the variables associated with the failing
statement to make sure that they have been initialized correctly.

System Action: The thread is terminated.

Symbolic Feedback Code: CEE347

#*% Bottom of data.

PF3
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Fault Analyzer Interactive Reanalysis — program detail

File

View Services

Help

Event 3
Command

R7:

R8:

R9:

R10:
R11:
R12:
R13:
R14:
R15:

of 3: Abend SOC7 *** Point of Failure =*x#*=x

Line 68 Col 1 80
Scroll ===> CSR

JOBNAME: DNETO74R SYSTEM ABEND: OC7 DEMOMVS 2005/04/30 11:32:11

0D00203AC (Module SAM2 program SAM2 WORKING-STORAGE SECTION BLW=0000 +
X'0", symbol WS-FIELDS, source line # 30 )

00016060

000201AR0
OO01FAED
O001FDBC
O001FAAC
19087478
0001FD14
8001FD20

(Module

SAM2 program SAM2 LINKAGE SECTION BLL=0002 + X'0’,

symbol TRANSACTION-RECORD, source line # 63 )

(Module
(Module
(Module
(Module
(592776
(Module
(Module

Associated Messages

E E 3 2 D ? S T h e 5 g 5 t e m d e t e c t e d a d a t , T «, «, wv Tt «»v h’m*’v i i i 3 VB G+ i g 7 e T ’vm*’v g S
Issotiated Storage Areas

~'!'!'ﬁ{/IE!c:ttc:um of data.

SAM2 program SAM2
SAM2 program SAM2
SAM2 program SAM2 + X' 40C’)
SAM2 program SAM2 + X'FC')
bytes of storage addressable)
SAM2 program SAM2 + X'364°)
SAM2 program SAM2 + X'370')

X' 7F0’, source line # 173 )
¥'130")

+ + +

+

Enter

arie A..
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Fault Analyzer Interactive Reanalysis - storage

File V¥iew Services Help

Associated rage Areas <*-“~\3
Command =€¢€=> f cust-acct- balance S
JOBMAME: D 4R SYSTEMW HBEND<_§£Jf” DEMOMVYS 2005/

Task Global Table (TGT) at address 000201A0 for length 384

WORKING-STORAGE SECTION
Off Hex Value

EBCDIC Value

Sou

Line 1 Col 1 80
croll ===> CSR
04/30 11:32:11

rce (Starting a

BLW=0000 at address 0O00203R0
0 0000ODOOD 123C

6 D5
7 DODOOF

LINKAGE SECTION

BLL=0000O has not been assigned an address

Off Hex Value

1.23
®N

EBCDIC Value

01

Sou

WS-FIELDS.

05 WS-UPDATE
05 WS-UPDATE
05 TRAN-COUN

rce (Starting a

BLL=0001 at address 00009978

01

C
01| Enter
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Fault Analyzer Interactive Reanalysis - storage

File V¥iew Services Help

Associated Storage Areas
Command ===

JOBNAME: DNETO74R SYSTEM ABEND: OCY DEMOMVS
INKAGE SECTION
LL=0000 has not been assigned an address

Off Hex Value EBCDIC Value

Line 14 Col 2 81

Scroll
2005/04/30

===> CSR
11:32:11

Source (Starting at

LL=0001 at address 0000997 E

0 FIF1F1F1 F2 *11112

5 C1 * A

6 D585A2A2 6B40D3A4 92854040 40404040 *Ness, Luke
16 40

17 7B7C5C50
1C OOBDOO3EY
20 F5F1F6F6

= ¥ ¥ ¥ ¥

30 96818440 *oad *
34 D79699A3 81878540 40404040 4040 *Portage *
42 D4C9 M I *

44 EAE2C140 497 S
4F ooooocoo o¢ —-OtS O JOO

24 00000048 4

arie A

01

CUSTOMER-REC.

05

05

05
05
05

05
05
05
05

CUST-KEY.
10 CUST-I
10 CUST-R
CUST-NAME

BusT-AcCT-
CUST-ORDER
CUST-ADDR

CUST-CITY
CUST-STATE
CUST-COUNT

PF3
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Fault Analyzer Interactive Reanalysis — program detail

File V¥iew Services Help
Event 3 of 3: Abend SOC7 =#*** Point of Failure =*=*xx Line 68 Col 1 80
Command === ===>» C5R
JOBNAME: DNETO74R SYSTEM ABEND: OC7 DEMOMYS 2005/04/30 11:32:11

R7:

R8:

R9:

R10:
R11:
R12:
R13:
R14:
R15:

0D00203AC (Module SAM2 program SAM2 WORKING-STORAGE SECTION BLW=0000 +
X'0", symbol WS-FIELDS, source line # 30 )

00016060

000201AR0
OO01FAED
O001FDBC
O001FAAC
19087478
0001FD14
8001FD20

(Module

symbol TRANSACTION-RECORD, source line # 63 )
X'7F0’', source line # 1732 )

(Module
(Module
(Module
(Module
(592776
(Module
(Module

Associated Messages

CEE2207S5 The system detected a data exception (System Completion Code=0C7).

Issociated Storage Areas

%% Bottom of data.

SAM2 program SAM2 LINKAGE SECTION BLL=0002 + X'0’,

SAM2 program SAM2 +

SAM2 program SAM2 + X' 130°)
SAM2 program SAM2 + X' 40C’)
SAM2 program SAM2 + X'FC')

bytes of storage addressable)
SAM2 program SAM2 + X'364°)
SAM2 program SAM2 + X'370')

arie A..

PF3
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Fault Analyzer Interactive Reanalysis — Event Summary

File V¥iew Services Help

{The following events are presented in chronological order.}

Event Summary Line 1 Col 1 80
Command === Scroll ===> CSR
JOBNAME: DNETO74R SYSTEM ABEND: OC7 DEMOMVS 2005/04/30 11:32:11

the following abbreviations might appear in the "Event
Location" column:

F#n Source file number (refer to detailed event information for file
identification)

Lin Source file line number

S#n Listing file statement number (refer to detailed event information

for file identification)
M+x Offset from start of load module Enter

eries Application Developme 00

Lyent Fail Module Program EP
# \ype Point Name Name Name Event Location [(*) Loaded
Il Call SAM1 SAM1 SAM1 L#311 P+RAD4 DNETO7
2 fgall IGZCPAC n/a IGZCFCC E+2CH CEE.SC
Abend SOC7Y wdkkr SAM2 SAM2 SAM2 L#157 P+640 DNETO7




Advanced Technical Support

Fault Analyzer Interactive Reanalysis — program detail

File V¥iew Services Help

ddress 19087030) Line 1 Col 1 80
Scroll === CSR
ABEND: OC7 DEMOMVS 2005/04/30 11:32:11
COBOL Source Code:
Source
Line H
000308
000309 * Subroutine SAM2 will apply an update to a customer re
000310 #
000311 CALL 'SAM2’ USING CUSTOMER-REC, TRANSACTION-RECORD,
000312 WS-TRAN-0OK, WS-TRAN-MSG
Data Field Declarations:
Source
Line H
000060 01 CUSTOMER-REC.
000082 01 TRANSACTION-RECORD.
000137 05 WS-TRAN-0K PIC X VALUE "'N'.
000139 05 WS-TRAN-MSG PIC X(50) VALUE S

Enter
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Fault Analyzer Interactive Reanalysis — program detail

File

View Services

Help

Event 1
Command

of 3: Call (DSA Address 19087030)

Line 62 Col 1 80
Scroll ===> CSR

JOBNAME: DNETO74R SYSTEM ABEND: OC7 DEMOMVS 2005/04/30 11:32:11

R10:
R11:
R12:
R13:
R14:
R15:

Associa

OO0O7EFC
00008588
000O7ECC
19087030
800088A6
99051CCO

ted Open

File Name .
File Name .
File Name .

Associa

ted Storage Areas

(Module
(Module
(Module
(593872
(Module
(Module

Files

Next Ev

ent Details

%% Bot

tom of data.

SAM1 program SAM1 + X' 12C’)

SAM1 program SAM1 + X'7B8’)

SAM1 program SAM1 + X'FC')

bytes of storage addressable)

SAM1 program SAM1 + X'ADB’, source line # 311 )
IGZCPAC + X' 406E8’)

TRANFILE

Enter
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Fault Analyzer Interactive Reanalysis — file detalil

File V¥iew Services Help

File Information Lin
Command === Scro
JOBNAME: DNETO7Y4R SYSTEM RB 0Cc7 DEMOMVS 2005/04/
File Name . Y £ ILE

Data Set Name . . . . . .\: INET 74.ADLAB. CUSTOMER.FILE

File Attributes .
RECFM=VARIABLE

e 2 Col 1 80
11 ===> CSR
30 11:32:11

Last I/0 Function . . . . : RERD

Open Status . . . . . . . : I-0

File Status Code. 0

Return Code . X'o'

Function Code . X'0'

Feedback Code . X'0'

Record Key. . . . . . . . : Key position 0, length 6

Address 0Offset Hex EBCDIC

0009978 F1F1F1F1 F2C1 *11112A *
Current Record. . . . . . : Record data length 334

Address Offset Hex EBCDIC

0009978 F1F1F1F1 F2C1D585 A2A26B40 D3A49285 *11112AN Luke*
0009988 +10 40404040 4040407B 7C5C505A O00003E9 = BR+&! . .. Z*

zSeries Application Development Tools

© 2005 IBM Corporation
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Fault Analyzer Interactive Reanalysis — link to File Manager

File Vi

ew Services Help

Data Set

1l

Edit
Browse

Data Set Actions

DNETO74.ADLAB. CUSTOMER.FILE

Selwct one of the following options and press Enter:

File Status Code.

Return C
Function
Feedback

Record K
Address
0009978

Current
Address
00009978
00009988

ode .
Code .
Code .

ey.
Of fset

Record.
Offset

> o O
o o o

. « . ! Key position 0, length 6
Hex EBCDIC
F1IF1F1F1 F2C1 *11112A

. Record data length 334

Hex EBCDIC

F1IF1F1F1 F2C1D585 A2AR26B40 D3A49285 =11112AN
+10 40404040 4040407B 7C5C505A OOODOO3E9 =

arie AN010

Enter
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Fault Analyzer Interactive Reanalysis — link to File Manager

Process

Options Help

File Manager Edit DNETO74.ADLAB.CUSTOMER.FILE

Ty
cu
B3
AN
(-

Command

00000
000001

000004
olojolefok:
olojolefoke
000010

0opo14

0000

==> 1 Scroll CSR
pe KSDS Refresh on save N Format TABL
ST-ID REC-TYPE NAME ACCT-BALANCE ORDERS-YTD ADDR
H4 H5 HE H7 H8 +
1:5 AN 6:1 AN 7:17 PD 24:5 BI 29:4 AN 33:20
-=2 - {===#=-==l-===4=> (-=-#-=-=1> {-=-#-=---1> {-=--#----1-
#% Top of data ##x%
115 A Graham, Holly 254.53 1 3100 Oaktre
----- CONTACT-REC - - - - - - - - - - 2 Line(s) suppressed
580 A Moore, Adeline 498.95 3 4700 S. Syr
----- CONTACT-REC - - - - - - - - - - 3 Line(s) suppressed
075 A Dubree, Dustin 192.98 1 9229 Delega
927 A Buchs, Jillian 99.99 0 41 Avendale
025 A Marx, Audrey 100.08 1 90 South Ca
----- CONTACT-REC - - - - - - - - - - 3 Line(s) suppressed
112 A Ness, Luke ok e ok o ook ok 1001 5166 0Dak Gr
----- CONTACT-REC - - - - - - - - - 2 Line(s) suppressed
244,42 1 1551 S. Was
——————— 2 Line(s) suppressed
86.88 0 221 Yale Rd
---------- 1 Line(s) suppressed

zSeries Application Development Tools

© 2005 IBM Corporation
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Fault Analyzer Interactive Reanalysis — link to File Manager

Process Options Help

File Manager Edit DNETO74.ADLAB.CUSTOMER.FILE

Command === Scroll CSR_
Type KSDS Refresh on save N Format TABL
CUST-ID REC-TYPE NAME ACCT-BALANCE ORDERS-YTD ADDR
H3 H4 H5 HE H7 H8 +
AN 1:5 AN 6:1 AN 7:17 PD 24:5 BI 29:4 AN 33:20
{-=-=-> - {===#=-==l-===4=> (-=-#-=-=1> {-=-#-=---1> {-=--#----1-

000000 #*+#x* Top of data ##x%

000001 03115 A Graham, Holly 254.53 1 3100 ODaktre

- == = === - - CONTACT-REC - - - = = = = = - = 2 Line(s) suppressed

000004 05580 A Moore, Adeline 498.95 3 4700 S. Syr

- - - - - - - - - CONTACT-REC - - - - - - - - - = 3 Line(s) suppressed

000008 06075 A Dubree, Dustin 192.98 1 9229 Delega

000009 06927 A Buchs, Jillian 99.99 0 41 Avendale

00P010 07025 A Marx, Audrey 1 90 South Ca

- - = === === CONTACT-REC - - - - - suppressed

000014 11112 A Ness, Luke 1001 5166 0Dak Gr

- == = === - - CONTACT-REC - - - - - suppressed

: ‘ .42 1 1551 S. Was
), 2 Line(s) suppressed

000020 12689 A  Boyd, Luke A. 86. 88 0 221 Yale Rd
- - - - - - - - - CONTACT-REC - - - - - - - - - - 1 Line(s) suppressed

zSeries Application Development Tools
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Fault Analyzer Overview

Single Fault Analysis Product
For All Environments

Consistent Across Languages

— COBOL, C, C++, PL/I,
Assembler

Environments Supported

— CICS, TSO, JES/Batch, IMS,
DB2, Unix System Services,
MQSeries, WAS/z and Java

Modes Of Operation

— Real Time Analysis

— Batch Dump Re-analysis

— Interactive Dump Re-analysis

78 zSeries Application Development Tools

Fault Analyzer Features:

Analysis At Application Level,
translation of low-level “Dump”
information

Interactive Point-and-Shoot
Navigation

Real-Time Information Capture

Expands Abend Code And
Message Descriptions

No Recompile Of Applications
No JCL Changes
ISPF Interface for all applications

Integrated 64-bit DB2 version 8
support

© 2005 IBM Corporation
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What is Debug Tool?

e

e

= A tool that helps you test programs, and monitor and
control the execution of programs

= An interactive, source level debugger

= A set of utilities to help you

— Modernize (convert) older COBOL programs (i.e. OS/VS
COBOL)

— Perform coverage testing
— Automate regression testing

79 zSeries Application Development Tools © 2005 IBM Corporation
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How do | interface with Debug Tool?

w1 Session A - 5TLMVS1.WS - [24 # 80] M=k
COBOL LOCATION:
Command ===» Scroll ===; PAGE

i

Ooo1 1 OUTPUT-FLAG

000zl 2 H1-CURR-DATE || o0l/09/03'|
0003f 3 GM-MSG-ID Jo1l'|

Doo4)g 4 ACTION | !

Application

DISPLAY 'ENTER Actiaon:’.

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

Batch, CICS,
DB2, or IMS
application

## End program when EXIT is entered and

= Full-screen mode
— 3270 interface
— Common interface for all z/OS runtimes, CICS, JES, IMS TM, DB2 Stored Procedures, etc.

80 zSeries Application Development Tools © 2005 IBM Corporation
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How do | interface with Debug Tool?

Had 1 TSTFINE LEETING POS{LARPROG)
03 EIRRLDEE PIC X1},
227 Bl DFHCOMMAREA FICTURE Xil).

a0 FROCEDURE DIVISION USING DFHEIDLE DFUCOMIAREA.

TCP/IP

G @ Swrage Change Dreakpaints

& AGIreEs: mylen Byies 4 L] ]
B @ Ling Dreakpoints 229 FIRFORM START-UP. A I Icatl o n
|~ # Souce TETPINE LIETING POSILABPROG) Ling 245 23 CALL "LADSIDLY
[ Souce TETPINE LISTING POSILABFROG) Line 247 231 SING FLT-RECORD, FLT-SWITCH.
|~ ® Sourca TSTPINE LISTING POS[LABFROG) Ling: 261 232 PERFORN PROCESS-DATA THRU GET-DATA

L-® Source TSTPINE LISTING POSILABPROG) Ling: 263 i TNTTL FLT-EOP.
PIRFORN WRITE-ZUMMARY.

STOF FUN.
START-UF.

* Some indtial setup

|—|-—|7 MIVE |
| % DFHDUMMY= +00001

| # oPHENVD = DO000 000G, 24z MIVE 3 TO HY-DIV.

B4 DFHEIBLK a3 HOVE 4 TO KY-DIV.

|- EBTME = +0094814 MUVE S TO MY-DIV.

| EIBDATE = +01 00083

Batch, CICS,
DB2, or IMS
application

TO WY-DIV.

5 e BUVE & TO MY=DIV.
245 HOVE 7 TO ¥Y-DIV,

|~ EINTRNIO = 148"
I u HOVE & TO MY-DIV.
| gm’fg- \ﬂegan‘z 48 MOVE 3 TO MY-DIV.

| DFMEIGDI = +00000
| EperosN= «00003

incresenting variable to monitor

|~ EIBCALEM = «00000
! Eg:ﬁ:acr 25 FIRFORN VITH TEST AFTER
|- EBRCCDE = D0000D 254 VAREING DX FROM L BY L UNTIL MDY = 10
|~ EBDS = O00CODOO 255 MOVE 0 TO WY-TES
258 END- FERFORN.

| EbRECID = OOOO0O0O!
| EBRSRCE="

= Remote debug mode
— the host application starts Debug Tool, which connects to a remote debugger on your workstation

— Uses the GUI debuggers built into products such as:

«  WSED

*  C/C++ Productivity Tools for OS/390

*  VisualAge COBOL for Windows

*  VisualAge for Java, Enterprise Edition for OS/390
«  VisualAge PL/I for Windows
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How do | interface with Debug Tool?

Command File

Application
AT TERMINATION;
SET FREQUENCY ON; Batch, CICS.
GO: DB2, or IMS
LIST FREQUENCY *; application
QUIT;

= Debug Tool “Batch” Command File mode
— For creation of:

— Run an automatic script that controls program execution and message display

Automated condition checking and message display
* Regression Test cases

Production Runtime problem diagnosis

zSeries Application Development Tools

© 2005 IBM Corporation
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Starting a Debug Tool session

E e

000001
0o0002
0p0003
olojolefoLs
000005
000006
0p0007
000008
0o000S
000010
0p0011
0p0012
000013
000014
000015
000016
000017
0o0018

000018

File Edit Edit_Settings Menu Utilities Compilers Test Help
EDIT DNETO74.ADWORK.DATA (SAMRUN) - 01.17 Columns 00001 00072
Command ===> sub ! Scroll ===> CSR

R R Top Qf Data EE R

//DNETO74R JOB REGION=4M,
// TIME=(1),MSGCLASS=H,NOTIFY=DNETO074,MSGLEVEL=(1, 1)

ff:l-::l-::I-:H-:H-::I-:H-:H-:H-::I-:HHI-:H-::IHI-:H-:H-::H:I-:H-:H-::I-:H-:H-:H-::I-:HHI-:H-::IHI-:H-:H-::H:\IHI-:H-::I-::‘I-:H-:H-::IHIHI-:H-::IHI-:H-:H-::I-::HH-:H-HHH!H-:H-:H-:HiH-:HHH:HH-:H-:HﬂHHH

‘.l"'f***:\I\::\I\:**:\I\::\I\:**:\I\::\I\:**************************:\I\::\I\:**:\I\::\I\:*

/F/* RUN SAMPLE PROGRAM SAM1

/f*
/* CAUSES ABEND IN SUBPROGRAM SAM2
S R R R R R R R R IR R R R R

//RUNSAM1 EXEC PGM=SAM1, REGION=4M, S o
/r PARM="/TEST (, , , MFIXTRMLUO16:)

//STEPLIB DD DSN=DNETO74.ADWORK.LORD,DISP=SHR

/ DD DSN=DEBUG. Y¥5R1.SEQAMOD, DISP=SHR

//SYSPRINT DD SYSOUT==

//CUSTRPT DD SYSOUT==

//CUSTFILE DD DSN=DNETO74.ADLAB.CUSTOMER.FILE,DISP=SHR

//TRANFILE DD =

*TRAN  KEY ACTION  FIELD NAME  VALUE
i et +999999. .
xPDATE 07025A ADD BALANCE +00000001

zSeries Application Development Tools © 2005 IBM Corporation
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Debug Tool

COBOL LC M GAM1 initialization
Command =— Scroll ===>» CSR

——#--~ i-=-=#==--2----#----3----4----f4----4----5----+----6 LINE: O OF O

kkkkkrRERrRRRrk ek erkeerkkkxkt TOP OF MONITOR ##kdkkkdmmrmir i r it ek ek irrs

exmkrrrrrrrrrrrrrrerrreerrreerr BOTTOM OF MONITOR ook oo o or b o o5 o o e o o o o o 0ok oo o o e

==--1----#===-2----#----3----4----f4----+----5----+ LINE: 1 OF 489
¥*EFXEErEEEEEEEEEEEEEEEEE X EE X EEEEEEEE X EEEEEEEEEEEEEEEEEEEEEE R EEEE

x LICENSED MATERIALS - PROPERTY OF IBM

# ALL RIGHTS RESERVED

dkEEEEFEEEREEEEREEEREE R R R R R E 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 R R R R R R R Rk

* PROGRAM: SAM1

LINE: 30 OF 32

0030 IBM Debug Tool Version 5 Release 1 Mod O
0031 04/30/2005 11:24:15 PM
0032 5655-M18 and 5655-M19: (C) Copyright IBM Corp. 19892, 2004

EREERERERERRRrR ek ek erkkx BOTTOM OF LOG sk oo ckook b o ohor o ok ok or o o o o o o o ook ok ok s sl ok ok e ok

PF 1:7 2:STEP 3:QUIT 4:LIST 9:FIND EAR

PF 7:UP 8:DOWN 9:G0 10: ZOOM 11: Z00M Enter IEVE

eries Application Developme 00 orpora
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Debug Tool

COBOL LOCATION: SAM1 ENTRY
Command === Scroll ===>» CSR
sopesos]sosmnosssdosson=ssstinosmnesssfls=sen=sesioss=ge==oly LINES il 0F 2

kkkkkrRERrRRRrk ek erkeerkkkxkt TOP OF MONITOR ##kdkkkdmmrmir i r it ek ek irrs

ofofohl 1 wxxxxxxxxx AUTOMONITOR #®®wskwkx®

0002 There are no variables in the state
kmkkkkkk Rk kR kR wwkkwwkkwxk BOTTOM OF M(

PROGRAM-ID. SAM1.
ENVIRONMENT DIVISION.
INPUT-OUTPUT SECTION.
FILE-CONTROL.

SELECT CUSTOMER-FILE RASSIGN TO CUSTFILE

LINE: 30 OF 33

0030 IBM Debug Tool Version 5 Release 1 Mod O

0031 04/30/2005 11:24:15 PM

0032 5655-M18 and 5655-M19: (C) Copyright IBM Corp. 19892, 2004

0033 STEP ;

PF 1:7? 2:STEP 3:QUIT 4:LIST 9:FIND EAR

PF 7:UP 8:DOWN 9:G0 10: ZOOM 11: Z00M PF2 IEVE

eries Application Developme 00 orpora
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Debug Tool

COBOL LOCATION: SAM1 :> 260.1

Command ===

===> CSR

000-MAIN.
ACCEPT

0031 04/30/2005 11:24:15 PM
0032 5655-M18 and 5655-M19:

0033 STEP ;
0034 STEP ;
PF 1:7 2:STEP
PF 7:UP 8:DOWN

1 #=wxxxxxxxx AQUTOMONITOR #wmmmdmmmsx
02 SAM1:>CURRENT-DATE

03 SAM1:>CURRENT-YERR

03 SAM1:>CURRENT-MONTH

03 SAM1:>CURRENT-DRAY

CURRENT-DATE FROM
ACCEPT CURRENT-TIME FROM TIME.
DISPLAY 'SAM1 STARTED DATE
CURRENT-DAY

CURRENT-MONTH

CURRENT-YERR

(mm/dd/yy) .
LINE: 31 OF

(C) Copyright IBM Corp. 1992, 2

PF2
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Debug Tool
COBOL LOCATION: SAM1 :> 267.1
Command ===

LINE: 1 OF 2

I LT

kR Rk kR Rk kR Rk kkkwxkkx TOP QOF
olofell 1 #=mmwxxxxxsx AUTOMONITOR #®®mmwx®
0002 There are no variables in the s

EREERERERERRERER Rk BOTTOM O gmmmmmmmmmmmm

LINE: 266 OF 488

PERFORM 700-OPEN-FILES .
PERFORM 800-INIT-REPORT .

PERFORM 100-PROCESS-TRANSACTIONS

38

LINE: 35 OF

9:FIND 6:AT/CLERR

PF 1:7 2:5STEP
PF 7:UP 8:DOWN 9:G0 10: Z0O0OM 11:Z00M LOG 12:RETRIEVE
87 zSeries Application Development Tools © 2005 IBM Corporation
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Debug Tool

COBOL LOCATION: SAM1 :> 267.1
Command === Scroll ===>» CSR
sopesos]sosmnosssdosson=ssstinosmnesssfls=sen=sesioss=ge==oly LINES il 0F 2

kkkkkrRERrRRRrk ek erkeerkkkxkt TOP OF MONITOR ##kdkkkdmmrmir i r it ek ek irrs

ofofohl 1 wxxxxxxxxx AUTOMONITOR #®®wskwkx®

0p02 There are no variables in the statement to display.
mmkEkEkRRRk Rk kk ek ekekexk BOTTOM OF MONITOR #kskmmkscmmchmockdcr sk e in ik s

SOURCE :[ISAML +----1--—-+----2-— RVt v 5--- LINE: 266 OF 489

267 PERFORM 700-0PEN-FILES .

268 PERFORM 800-INIT-REPORT .

269

270 I PERFORM 100-PROCESS-TRANSACTIONS

271 UNTIL WS-TRAN-EOF = 'Y’ .
LOG Q=-=-=-=4+-=-==]-=-=-=#=-==-=J -t === m=p====Heey=-=--=- | INE: 36 0OF 38
0036 STEP ;
0037 STEP ;
0038 STEP ;
0039 AT 270 ;
PF 1:7 2:S5TEFP 3:QUIT 4:LIST 5:FIND B:AT/CLERR

PF 7:UP 8:DOWN 9:G0 10: ZOOM 11:Z00M LOG 12:RETRIEVE

zSeries Application Development Tools
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Debug Tool

COBOL
Command =

LA ke g m

Scroll ===>» CSR
-+----f----4+----5----+----§ LINE: 1 OF 2

MONITOR #%#®®k®kdmdibrrrrrrbirrbrrrrErdn

ofofohl 1 wxxxxxxxxx AUTOMONITOR #®®wskwkx®
ool 02 SAM1:>WS-TRAN-EOF [

mmkEkEkRRRk Rk kk ek ekekexk BOTTOM OF MONITOR #kskmmkscmmchmockdcr sk e in ik s

EEE R E R

LINE: 266 OF 488

PERFORM 700-OPEN-FILES .
PERFORM 800-INIT-REPORT .

PERFORM 100-PROCESS-TRANSACTIONS
UNTIL WS-TRAN-EOF

LINE: 37 OF 40

0038 STEP ;

0039 AT 270 ;

0op40 GO ;

PF 1:7 2:STEP 3:QUIT 4:LIST 9:FIND 6:AT/CLERR
PF 7:UP 8:DOWN 9:G0 10: ZOOM 11:Z00M LOG 12:RETRIEVE

zSeries Application Development Tools © 2005 IBM Corporation



Advanced Technical Support

Debug Tool - Breakpoints

* Debug Tool provides many types of breakpoints.

* For example:
— At any statement
— At the change of any variable or storage area
— When variable(s) reach a value or range

— When a specific subroutine is called

90 zSeries Application Development Tools © 2005 IBM Corporation
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Debug Tool

COBOL LQCR-FomTSfl, > 270.1
Command = Scroll ===> CSR

~—m====2---=#----8----#=---f----+----5----+----6 LINE: 1 OF 2

kkkkkrRERrRRRrk ek erkeerkkkxkt TOP OF MONITOR ##kdkkkdmmrmir i r it ek ek irrs
ofafoll 1 w#wkwxxxxxs AUTOMONITOR #®®®smsss®
ool 02 SAM1:>WS-TRAN-EOF [

EEREERERERERERER Rk ek BOTTOM OF MONITOR

01 CUSTOMER-REC.
05 CUST-KEY.
10 CUST-ID PIC X(5).
PIC X.
PIC X(17).
PIC S9(7)v99 COMP-3. .
LINE: 39 OF 42

0038 AT 270 ;

0p40 GO ;

0041 LIST ( CUST-RCCT-BALANCE ) ;

0042 CUST-RACCT-BALANCE = X' 0000000000°

PF 1:7 2:STEP 3:QUIT 4:LIST 9:FIND L EAR
PF 7:UP 8:DOWN 9:G0 10: ZOOM 11: Z00M r
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Debug Tool

COBOL LOCATION: SAM1 :> 270.1
Command ===

kkEEkERRRRERRrR Rk ekekekxxx TOP OF MON

clolokl 1 CUST-ACCT-BALANCE X' 0000000000’
ofafobr 2 wwkkkxxdxs AUTOMONITOR #®w®smsid®

ookl 02 SAM1:>WS-TRAN-EOF [

dkkkkkkkREE R R Rk Rk kkkkkkkkkxx BOTTOM OF MONITOR mib %mmm

LINE: 60 OF 488

01 CUSTOMER-REC.

05 CUST-KEY.

10 CUST-ID PIC X(5).
10 CUST-REC-TYPE PIC X.
05 CUST-NAME PIC X(17).

CURT-RACCT -BALANCE PIC S9(7)v99 COMP-3.

LINE: 41 OF 44

0041 LIST ( CUST-RCCT-BALANCE ) ;
0042 CUST-RCCT-BALANCE = X' 0000000000’
0043 MONITOR

o044 LIST ( CUST-ACCT-BALANCE )

]
L)

PF 1:7 2:STEP 3:QUIT 4:LIST 9:FIND

PF 7:UP 8:DOWN 9:G0 10: ZOOM 11: Z00M r PF10 EVE
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Debug Tool
COBOL LOCATION: SAM1 :> 270.1
Command === w/ Scroll ===> CSR
OUR a 50 OF 4869
50 01 CUSTOMER-REC.
s 05 CUST-KEY.
: 10 CUST-ID PIC X(5).
: 10 CUST-REC-TYPE PIC X.
G4 05 CUST-NAME PIC X(17).
: 05 CUST-RACCT-BALANCE PIC S9(7)V99 COMP-3.
656 05 CUST-0ORDERS-YTD PIC S9(5) COMP.
s 05 CUST-RADDR PIC X(20).
58 05 CUST-CITY PIC X(14).
69 05 CUST-STATE PIC X(02).
0 05 CUST-COUNTRY PIC X(11).
05 CUST-MONTH PIC S9(7)Vv99 COMP-3 O0OCCURS 12
05 CUST-0CCUPATION PIC X(30).
05 CUET-NDTES PIC X(120).
/ 05 CUST-LAB-DATA-1 PIC X(05).
05 CUST-LAB-DATA-2 PIC X(40).
FD TRANSACTION-FILE
: RECORDING MODE IS F
PF 1:7 2:STEP 3:QUIT 4:LIST 5:FIND EAR
PF 7:UP 8:DOWN 9:G0 10: Z0OOM 11:Z00M PF10 1EVE

arie AN010
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Debug Tool

(GO runs

SAl

R K CE o R R R R R R KRR MONITOR

1 CUST-ACCT-BALANCE X' 7B7C5C505A"

2 ®xxxxxrkrr AUTOMONITOR ##®s®dsssi®

02 SAM2:>CUST-RACCT-BALANCE X' 7B7C5C505AR°
02 SAM2:>WS-UPDATE-NUM +000000001. 23

kkkFEREER R R Rk Rk kR ek kkkkkxrx BOTTOM OF MONITOR ##*®®®®¥xk*

COBOL LOCALION:
Command =

LAkl e ey

SOURCE:gSAM2 +----1----#----2----4----3----4----f----+----5--- | INE: 157 OF 174
COMPUTE CUST-ACCT-BALANCE =
CUST-ACCT-BALANCE + WS-UPDATE-NUM
COMPUTE TRAN-COUNT = TRAN-COUNT + 1
END-EVALUATE

WHEN "ORDERS

LOG O----+----1----#----2----4----3----#4---=-f----+--=--5H----#----
0051 The operating system has generated the following message:
0052 CEE3207S The system detected a data exception (System Completion

0053 Code=0C7).

0054 The current location is SAM2 ::> SAM2 :> 157.1.

PF 1:7? 2:STEP 3:QUIT 4:LIST 9:FIND 6:AT/CLERR
PF 7:UP 8: DOWN 9:G0 10: Z00M 11:Z00M LOG 12:RETRIEVE

g

LINE: 51 OF 54
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Debug Tool

COBOL LOCATION: SAMZ2 :> 157.1
Command ===

1 CUST-ACCT-BALANCE X' 7B7C5C505A"

2 wxxxxxxxks AUTOMONITOR #xx
02 SAM2:>CUST-ACCT-BALANCH
02 SAM2:>WS-UPDATE-NUM  [liTeferereeest

157 OF 174

CUST-ACCT-BALANCE + WS-UPDATE-NUM
COMPUTE TRAN-COUNT = TRAN-COUNT + 1
END-EVALUATE
WHEN ' ORDERS
EVALURTE TRAN-ACTION

LINE: 51 OF 54

0051 The operating system has generated the following message:

0052 CEE3207S The system detected a data exception (System Completion
0053 Code=0C7).

0054 The current location is SAM2 ::> SAM2 :> 157.1.
PF 1:7 2:STEP 3:QUIT g:LIST 5:FIND EAR
PF 7:UP 8:DOWN 9:G0 10: Z00M 11:700M Enter IEVE

eries Application Developme 00 orpora
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Debug Tool

COBOL  LOCATION: SAM2 :> 157.1
Command ===> [JOVE 123 TO SAM2:>CUST-ACCT-BALANCE; Scroll ===> CSR
-5----+----6 LINE: 1 OF 4

kkkERERERER Rk Rk rkekrrkxkx JTOP OF MONITOR ##x#x=%
1 CUST-ACCT-BALANCE
2 ®xxxxxrkrr AUTOMONITOR ##®s®dsssi®
02 SAM2:>CUST-RCCT-BALANCE
02 SAM2:>WS-UPDATE-NUM

157 OF 174

CUST-ACCT-BALANCE + WS-UPDATE-NUM
COMPUTE TRAN-COUNT = TRAN-COUNT + 1
END-EVALUATE
WHEN ' ORDERS
EVALURTE TRAN-ACTION

LINE: 51 OF 54

0051 The operating system has generated the following message:

0052 CEE3207S The system detected a data exception (System Completion
0053 Code=0C7).

0054 The current location is SAM2 ::> SAM2 :> 157.1.
PF 1:7 2:STEP 3:QUIT g:LIST 5:FIND | EAR
PF 7:UP 8:DOWN 9:G0 10: Z00M 11:700M Enter TIEVE

eries Application Developme 00 orporatio
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Debug Tool

COBOL
Comman

1 CUST-ACCT-BALANCE +0000123. 00
2 ®xxxxxrkrr AUTOMONITOR ##®s®dsssi®

02 SAM2:>CUST-RACCT-BALANCE +0000123.00
02 SAM2:>WS-UPDATE-NUM +000000001. 23

kEdERERERERER R ek e ek e ke xk BOTTOM OF MONITOR ##®#skkdrrdirddirdrdrdiertiirs

LINE: 157 OF 174

CUST-ACCT-BALANCE + WS-UPDATE-NUM
COMPUTE TRAN-COUNT = TRAN-COUNT + 1
END-EVALUATE
WHEN ' ORDERS
EVALURTE TRAN-ACTION

LINE: 52 OF 55
0052 CEE3207S The system detected a data exception (System Completion

0053 Code=0C7).
0054 The current location is SAM2 ::> SAM2 :> 157.1.
0055 MOVE 123 TO SAM2:>CUST-ACCT-BALANCE ;

PF 1:7 2:STEP 3:QUIT 4:LIST 9:FIND LERAR
PF 7:UP 8:DOWN 9:G0 10: ZOOM 11: Z00M Enter TEVE

eries Application Developme 00 orporatio
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Debug Tool provides powerful debugging features

— Step and run BACKWARD through recorded
program statements

+ See how a program executed
* View variable values AS THEY WERE during execution

— Make any breakpoint CONDITIONAL
« use COBOL, PLI, or C “IF” statements

— Run a SCRIPT at any breakpoint

* Put programs statements and Debug Tool commands in
the script

— “Patch” your program — effectively add and remove
statements on the fly

— Customize the user interface
« Define your own PF keys, window layouts, and commands
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File Edit Mavigate Search Project Profle Run  Window Help ||
|- Has(gs-% =% -||%-|®<|vc-=-]/26 mmr|A I
= | (%5 Debug I 0 B S | P R e L |48 | %, v X |[ /B Monitors e =800 BS x

% Elﬁ com.ibm.debug.load [Compiled Application]
EI@ State: <stopped:> Connection: O5/320(R) (3.39.64. 151:2461)
55 . B8y Thread:1 (Runnable }

i

= S5AM1:01
1 419459224 Program: SAM1

Debug J SErvers Variables |Ereakpoi... |Expressi... |Registers |Storage ... lMor'u'tors IModees |Display

®5 DNETO74. ADWORK. SYSDEBUG(SAMZ) X

Row 157 Column 10 Browse
-t 48— B4 ———4————T————4————B————4————S————4———10————4——
150 COMPUTE TRAWN-COUNT = TEAN-COUNT + 1
151 WHEN 'BAT.ANCE °*
152 EVALUATE TRAMN-ACTION
153 WHEN "REFPLLCE'
L 154 MOWVE WS—-UPDATE-NUM TO CUST-ACCT-BALANCE
155 COMPUTE TRAN-COUNT = TEAN-COUNT + 1
156 WHEN '&aDD "
+ 17 COMPUTE CUST-ACCT-BALANCE =
158 COST-ACCT-BATLANCE + WS5-UPDATE-NUM
159 COMPUTE TRAMN-COUNT = TEAN-COUMT + 1
160 END-EVALUATE
161 WHEN 'OCRDEES "
B Debug Console [Process: 419459224 Program: SAM1] & =
_Debun Enaine Command:. | ~|
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Debug Tool Overview:

100

= Common User Interface
Across Systems And
Subsystems

= Consistent Across Languages

— COBOL, C/C++, PL/I,
assembler

= Environments Supported
— CICS
— TSO
— JES/Batch
— IMS Including IMS/TM

— DB2 Including Stored
Procedures

— Unix System Services (USS)
— MQSeries

zSeries Application Development Tools

__--‘_"---: e

Debug Tool Features:

Source-level Debugging
Step mode debugging

Multiple Breakpoints

- at program statements
- at change of storage / variable
- at subroutine call / entry

Recovery of program ABENDS
Step Mode Debugging
Dynamic Program Patching
Statement Frequency Counter

© 2005 IBM Corporation
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Debug Tool Overview (part two):

= Common User Interface
Across Systems And

= —
-

Subsystems —
= Consistent Across Languages
— COBOL, C/C++, PL/, = Debug Tool Utilities and
assembler Advanced Functions Features:
. — Enhancements for Interactive
= Environments Supported Debugging
— CICS, TSO, JES/Batch, IMS — “disassembly” interactive debug
Including IMS/TM, DB2 support
Including Stored Procedures, — An interface to the Fault Analyzer
Unix System Services (USS), tool
MQSeries — Code coverage tool for unit and
regression testing
* Order Debug Tool Utilities and — COBOL modernization utilities
Advanced Functions PID — Support for OS/VS COBOL source
— 5655-1.23 programs
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What is Workload Simulator?

= An automated performance and testing tool

= It simulates terminals or other network devices,
and the associated message traffic

= It is used to perform
— Load testing
— Stress testing
— Performance testing

— Regression testing
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What features does Workload Simulator provide?

= Capture your live 3270 session and automatically
create test scripts

= A powerful scripting language for modifying and
creating your own 3270 and TCP scripts

* Run test scripts to simulate network traffic against
live systems and applications

— Simulate a single user to test application functionality

— Simulate multiple users to generate a test load

= Display and report Test Results
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What can | test using Workload Simulator?

= Regression Testing
— Verify correct application function after a change
— “Does it still work right?”

= Performance Testing
— “How well can | make it perform?”

= Load or Capacity Testing

— Predict the impact of additional workload

— “What will happen with more users on the system?”
= Stress Testing

— Predict the impact of extremely high transaction rates
— “What will break first?”
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What is the IBM Rational Functional Tester Extension
for Terminal-based Applications ?

Software that will let you test your zSeries terminal-based
applications with the same tool — IBM Rational Functional Tester
— used to test Java and Web-based client server applications.

Supports 3270 and 5250 based apps

Implemented as terminal emulator plus Rational XDE Tester
Proxies

Installs “on top of” Rational XDE Tester

A single point of control for testing z/OS and web front-end
applications
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Rational Functional Tester Extension
Components

= Consists of:

1E|
— Java-based terminal emulator
— XDE Tester proxies

zSeries or

] iSeries Host
= Windows-based @~~~ ==77==7=777

Windows Client

= Nothing installs on the host

m Rational Functional Tester

106 zSeries Application Development Tools
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Rational Functional Tester Extension
Value of IBM Rational Function Tester
Part of a bigger picture

Plan Test Cases Create Tests Schedule & Execute

v Plan tests v Build automated tests v Execute test suites
using a flexible to validate business unattended
test functionality
management v Combine automated, manual
framework to v Create manual tests and custom tests for
design each for test cases not complete coverage
test case suited to automation

v Execute tests across
v Extend script function =~ Windows and Linux
with Java programs workstations
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File Export for z/OS

= File Export for z/OS offers highly selective data copying
capabilities to simplify the complex problems of
populating test environments, or migrating applications
to new or additional environments.

Copies all data in a related set of objects or a slice of data
across a related set of objects

Supports application-defined relationships

Provides for one-to-one, one-to-many and many-to-one
data creation

Includes highly flexible data selection and transformation
rules

Supports DB2, IMS, and MVS data in one product
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How Test Data Generation is Performed Today

= QA Managers and non-programmers

— Need ability to easily create test data and extracts
from data stores “on demand”

= Developers

— Write custom programs to extract data from
production data stores

— Write throw-away programs, and use utilities not
designed for the purpose

= Expensive to keep up-to-date
— Needs change over time

— Custom programs need to be modified and debugged
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Why File Export for z/OS ?

= Tool designed specifically for:

— Quick generation of referential sets of test data from
production data

— Easy migration of data from one format to another to
support application enhancements

= Improved test data generation productivity
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File Export for z/OS Features

Workflow-oriented ISPF User Interface

Allows Definition and Exploitation of Application
Relationships

Parsers

— Generate File Export Information by parsing source
programs, copybooks and include files

Ability to reformat data and modify data while copying

SQL-like control language for advanced users to allow
generation of complex exports

Support for DB2, IMS, QSAM, VSAM
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What is Application Monitor for z/OS ?

= A performance analyzer for application programs

— A tool that shows resources used by an application

— s0 you can identify the cause of performance
problems

= Delivers information about an application, to help
answer:
— What programs are running?
— What percentage of time is spent in each program?
— Which lines of code are using the most time?
— What files and databases are being used?
— Why is the application waiting?
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= Get information about application performance:

113

Advanced Technical Support

— Interactively monitor a running application

— Schedule monitoring for an application that will run

= Support for application running in:

later

Batch jobs
CICS transactions

IMS transactions
TSO

zSeries Application Development Tools
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Application Monitor for z/OS

Jobname: DNETO74C Stepname: RUNPRIME Duration: 00:00:27
Samples: 4,438 Module: ISPRIME CPU Pct: 19.31
Stmtno Statement < CPU% > Pct.

67 DIVIDE TEST-NUMBER BY CALC-NUMBER GIVING SOME-RES =====> 55.68
74 COMPUTE CALC-NUMBER = CALC-NUMBER - 1. => 16.95
58 PERFORM 110-PRIME-TEST UNTIL TEST-DONE-SW = SW- > 12.17
69 IF MOD = 0 THEN 8.23
63 IF (CALC-NUMBER < 2) 6.90
55 COMPUTE CALC-NUMBER = TEST-NUMBER - 1. 0.04

Command ===> I

- IBM AM for z/0S - Statement Analysis --------------------------------

2005705709 11:19:28.0 to 2005/05/09 11:19:55.5 Row 1 of B

Scroll

==> LCSR

114
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What is @ISOGON TIC TOC ?

= A date and time simulation tool

= Use it to control dates and times
used by your applications

= For example:

— Shift time zones for online regions so users will see
their local time

— Restart a failing job at the date/time it failed ensuring
that updates / reports are not affected

— Allow jobs that, due to unavoidable circumstances run
over a deadline, to finish “on time”
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@ISOGON TIC TOC

Date and Time Simulation

= TIC TOC is Proven technology. It was
the leading tool used for mainframe
Y2K testing.

= TICTOC enables testing end-of-
period as well as across midnight or
other sensitive times.

= Sets the standard for date / time simulation tools

— Recognized and recommended by industry analysts
and leading companies around the world who rely on
TIC TOC every day.
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@ISOGON TIC TOC — Date and Time Simulation

117

TICTOC supports common programming languages such as
COBOL, PL/1, Assembler, CLIST, REXX, as well as
support for CICS via the EXEC-CICS ASKTIME service, LE,
IMS, IDMS, IDEAL, DB2, and NATURAL.

TICTOC handles all clock formats including decimal, binary, |
timer units, microseconds, and TOD clock format. It
supports requests for date via the MVS TIME and
STCKSYNC macros and supports the STCK instruction.

Specifying virtual dates can be done in ISPF or viaa JCL
statement.

TICTOC has a simple ISPF interface with online help for
programmers to easily specify the jobs to receive
simulated dates on an individual or generic group.

TICTOC offers stringent security and integrity features. In
addition to specific programmer and job group access,
TICTOC can be restricted via your installation’s standard
security system.

For more information:
www.isogon.com/partners/tictoc/index.htm
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Get more information about these tools at
www.ibm.com/software/awdtools/deployment

Software

Software Development

Related software

- Application Monitor for
z/ 05

« DebugTool for /0S5

» Fault Analyzer foar 2/05

» File Export for /OS5

« File Manager for /05

» Worklead Simulator for
/05 and O5/390

Related hardware
- z5aries servers

« Warranty info

z/OS Problem Determination and
Deployment Tools

* Application Monitor for z/ 05
A non-intrusive performance
analyzer for applications and
zystems programs that provides
resource utilization information
for wvour applications. This
rezource information can be the
current =ystem data {online
analys=is) or data collected over a
certain time period (historical
analysis].

* Debug Tool for =/ 05
A program testing and analysis
aid that helps vou examine,
manitar, and control the
execution of programs written in
o/ C++, COBOL, or PL/T on
0S5/390, MVS™ , WM, or VSE™ ,

—m A s T = TH ik s

Library

z/0S® Problem Determination and Deployment Tools hawve powerful
e functions and features. Organizations that choose to use them improve the
How to buy health of their application portfolios.
Training and certification

Selecta Product b @

Services
Supsor

* Problem Determination and

Deployment Tools Information
Center

This information center provides
fast, online centralized access to
Problem Determination and
Deployment Tools product
information.

+IBM COBOL family

IBM COBOL providez a complete
offering of compatible, cross-
platform, cross-product compilers
that support /05, 0OS5/390E, VM,
VSE/ESAR, AS/400E, AINE, and
Microsoft® Windows NTE. IBM
gives you the tools vou need to
amplify vour program
development and leverage your
pviri‘i'inn .=|nr'|._|ir'.=|+ir|._nlc |=r1.=|l'1._|ir|r| Eatl]

File Manager: Latest FTF
information

Fault Analyzer: Latest
PTF information

Cebug Tool: Latest PTF
information

WebSphere and zSeries
AD tools help meet on
demand
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