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Effective Test Data Management

Application testing for accuracy, reliability and quality is clearly important.

Today’s enterprise applications drive business initiatives and require the
utmost attention.

Application Development teams must test in an efficient, repeatable,
accurate and cost effective manner.

Your Career and Sanity
Depend on it!!
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The Development Lifecycle — What are you after?

Reduce Business Downtime
Get to Market Faster
Maximize Processes

Reduce Defects E
o=
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Test target: What does the test seek to verify?

Functionality
Features and capabilities

Performance

Speed, availability, tolerance for load
Usability

Ease with which the software can be employed

Security
Vulnerability to unauthorized usage

Compliance
Conformance to internal standards or external regulations
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Typical role/responsibility matrix

Testers on Testers in :
Developers : Customers IT operations
project teams central group

Unit Sole
Integration Sole
Component Primary Secondary
System Secondary Primary Secondary
System integration Secondary Primary
UAT Primary
Secondary Primary

Implementation
QM08 )
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The Analysts know what you need

Forrester data shows that North American enterprises are planning to
devote 10% more of their 2007 software budgets to new development.

But the success rate for app dev projects is famously low.

Nearly one-third of business stakeholders are dissatisfied with the state of
custom app dev at their companies.

To provide return on these additional investments, app dev
organizations need to mend their ways — that is, the  ir processes
and methodologies.
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A Picture to Explain

Speed Time to Market

Improve Application « Meet delivery schedules

» Avoid unplanned downtime » Generate revenue faster

Jest
Smarter

* Meet performance SLAs » Gain first-mover advantage

Reduce Development Costs

Reclaim valuable IT staff resources
Save on software, hardware and storage
Discover and resolve errors in early stages
Protect data privacy
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Consequences of Choices

= Infrastructure Costs — higher HW storage costs
» cloning databases requires more storage

= Development Labor - higher costs
* greater data volume equates to longer testing cycles

= Defects — can be expensive
 Costs to resolve defects in the production environment can
be 10-100 times greater than those caught in the
development environment
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Test Data Management Projects

Characteristics for Test Data Management Projects
Subset capabilities to create realistic and manageable test databases
Quickly refresh test environments
Edit data to create targeted test cases
Compare ‘before’ and ‘after’ images of the test data
Improve test coverage and quality
Speed application deployment
De-identify (mask) data to protect privacy
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Current Practice?

#1 - Clone Production
Repeat ?2*%3$!

Clone Production

—

Request for Copy

Wait
—

b

Manual examination:
Right data?

What Changed?
Correct results?
Unintended Result?
Someone else modify?

QMO8

#2 - Write SOL

Write SQL

S —

Changes

* RI Accuracy?
* Right Data?

Share test database
with everyone else

» Complex
* Subject to
Change

Expensive,
Dedicated Staff,
Ongoing
Responsibility.
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Managing Application Data Growth

The “Data Multiplier Effect”

Production 200 GB
Training 200

Unit 200
System 200
UAT 200
Integration 200
Total Size 1200 GB

QMO8 11
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What's in a Test Database

Required

QMO8
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Test Data Management

End cloning and duplicate copies of huge databases

Reduce storage requirements and associated
expenses

Speed application deployment by streamlining the
way you create and manage test environments

So what sort of process would give us this
capability???
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Test Data Management — required functions

We need to be able to establish the correct data at
the correct volume, so a flexible extract/insertion
facility is needed

We need to be able to change data at the row level
so that we can place error conditions etc into the
data as required.

We need to be able to base line our test
environments, once configured, so they can be re-
established and managed quickly.

We need to see what our applications are doing to
the data so we can manage and tailor our testing
data efficiently

QMO8 14
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Extract Process
Extract Parameters

PRODDE EXTRACT

CUSTOMERS
—| LR -
Shoot _
ORDERS S i E)|(:t'r|aCt Use BROWSE to verify
e

S e —— extracted data

I
L Process
—>| Report

Extract from source tables using dynamic SQL

Extract data and/or object definitions

QMO8 15
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Populate Destination Tables

Mainframe

INSERT/ TESTDE

UPDATE |[ =T ]
[ CUSTOMERS > / I

Extract COETETT

ORDERS —_— s e

File |0
Y -_— QADB

DETAILS \ CUSTOMERS
[ _ORDERS |

Client/Server LOAD | — e

Dynamic SQL

Load utility for large volumes of data
Download to Client/Server RDBMS from MVS

Upload to mainframe DB2 from Client/Server

QMO8 16
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Traditional vs. Relational Tools

Single Table Editors

One table/view at a time

No edit of related data
from multiple tables

FIND ORDERS
NOTE INFO
EXIT TABLE

FIND CUSTOMER

NOTE INFO

EXIT TABLE

~aP

QMO8

FIND DETAILS
NOTE INFO
EXIT TABLE

The Relational Editor

e Simultaneous browse/edit
of related data from
multiple tables

CUSTOMERS
ORDERS =
DETAILS [ aﬁﬂ
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Relational Compare Facility

TABLE
MAP

SOURCE 1

COMPARE
PROCESS COMPARE

FILE
COLUMN
SOURCE 2 MAP

Single-table or multi-table compare

A 4

Creates compare file of results

Displays results on screen
For application testing, QA, and to verify database contents

Enhances productivity by finding unexpected changes in the data

QMO8 18
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The Optim Server

Optim Processes run on Named Servers

Optim Windows
Workbench

PROD DB

Optim Server

(Windows or UNIX) >~
Report

Test DB

Extract from source tables using dynamic SQL
Extract data and/or object definitions

Run processes either from the Workbench or from a named server

QMO8 19
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Enterprise Application
Snapshot in Time

Unit Testing

V3
]

/ Development 1 \

Regression Testin

4 N\
V2 Users

Acceptance Testing

V2
\_ /

//’

C >/

QMO8
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Production
Version 1

*\\

/
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A Test Data Library

/ \ Test Case

4 ) V1

Production
Version1 | — Test Case

\ Y, e
Production
Database EXtrN Test Case

A /

QMO8
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What's In a Test Case?

CUSTOMERS

Cust |
Dis
Primar
Yy Key

19101 Joe Pitt
{02134 John Jones
5645 Karen Smith

27645 80-2382 20 June 2006
27645 186-4538 10 October 2006

/

/

86-4538 DR1001 System Outage
86-4538 CL2010 Broken Cup Holder

QMO8
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Referentially-intact subset of data

Example:

All Open —DN Call Back
related to Cust_ID 27645
(Karen Smith)
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What's In a Test Case?

CUSTOMERS

19101 Joe Pitt
02134 John Jones
27645 Karen Smith

 ITEMS is a “Reference

/
/ Table”
v
20 June 2006 ITEMS
25.00

27645 80-2382
27645 186-4538 10 October 2006
/ DR1001 Widget#1
CL2010 Widget#PG13 30.00
CM3002 Widget#45 28.00

4
86-4538 DR1001 System Outage \

86-4538 CL2010 Broken Cup Holder

QMO8
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Insert into Development Environment

-
QA

Version1 |  —
Insert/ ————

J
| oad Test
Database

QMO8 24
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Tracking the Results

/

4 )
QA

\_ _/

A

Version1 | —

Test
Database

Regression Testing

/

QMO8

|

|

|

| Library - Test Results
\ of Process “A”

~—N —_—_ e, e e e e e e e — — —
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Tracking the Results

4 N

4 N
Users
Accepiance L )L+ Reuse Test Cases
Test =
Y Insert ﬂ b
Version1 |— ‘ﬂ from T”eSt Case
N % Library

e Take snapshots of
process results for
later comparison

Test
Database

Extract Result V1

N
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Jersion 2: Unit Test — Reusabillity

/

[ - -;a )
Development
Version 2 = =
\ =
« Map V1 Test Cases to
V2 Data Model
e |nsert V1 Test Cases to
V2 Test DB
o Extract/Insert additional
\ / new test cases from
Production

QMO8
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Table Map

Define Target
Add tables

Change table
names

e Ethernet ﬁ
=i dble ap difo L]
File Edit Tools ©ptions Help
ESHE®E aosBex o & @an
Source Ciestination
| \Progran Files|IBl im Optim data\ExnTRACTL, XF [
Qualifier: Qualifier:
| OPTIM.OPTIM | | = \ ~| [
Description: Calurin Map ID; } Server Mame:
NG | | 4 | [ teoca
Tables
Source Destination ‘ Column Map or Colutmnn Mag
Takle | Table Type MLCnZ AL Status
[ i e i Jl“_ | | %% I ¥
1| CUSTOMERS |CUSTOMERS | Table {Unused
2 |ORDERS !ORDERS Table ;Unused
3|DET&ILS |DET&ILS |Table Unused
4|ITEMS [ITEMS | Takle Unused
[Use Default Yalues for Unused Objects
Ready
sl 7 [S 5 o=

To direct input to this vitual machine, press Cid+G.

QMO8
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Column Map

File Edit Tools Options Help

B o iiis

Crestinakion

BESEEES 9y =3k x ol

Table Name: Table Mame:

| OPTIM.OPTIM.CUSTOMERS | | %E.OPTIM.CUSTOMERS

Procedure I0:

Data Type
(% il Bl } i<
- CHARCSY
CHARCZO)
v ARCHAR(S0)
|VARCHAR(1 5)

CUST_ID
CUSTMAME

[CHaRr) |STATE

ZIP

DECIMALLY 20
CHAR(E)
CHARC )

| TD_SALES
| SALESMAN
[PHORE_MUR

@& 1BM Cptim

Accommodate structural
changes at column level

Add columns

Modify data types or field
lengths

" Transform or mask data
through lookup, hashup
and data transformation
functions

[ PRy | s
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Version 2: Unit Test

/

a4 )
Insert Test Case
Development V1
Version2 [
\_ J

Test
Database I Extract
Test Case

“ Y _

QMO8 30




IBM Rational Software Development Conference 2008

Version 2. Regression Test

/

[

\_

~N

Development
Version 2

Test Case
V2

/\

/

A

Test
Database

.~

/

QMO8
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Version 2: Regression Test of Process “A”

QMO8 32



IBM Rational Software Development Conference 2008

Analyzing Test Data Results

Version 1

27645 86-4538 Widget#l $80.00 || COMPosition is different

27645 86-4538 Widget#PG13 $20.00 || Could we have missed an
Invoice Total $100.00 error?

Version 2

27645 86-4538 Widget#1 $50.00

27645 86-4538 Widget#PG13 $50.00
Invoice Total $100.00

QMO8 ek



IBM Rational Software Development Conference 2008

Browse Compare File

File Edit Wiew Actions Options  Help
Boex = EE 6 %6
Tables | InFarmation |
Unmatched Critferent Foses wvith
Source Table Mame Rowes Rowes Duplicate Match Keys
= | = il i {5 i) 2 - J i I
1 | LOPTIM CUSTOMERS | !
TOPTIM L COPTIM CUSTOMERS
{OPTIM.OPTIMORDERS
TOPTIML COPTIM.DET AILS
{OPTIM OPTIMITEMS

[OPTIM P TIMLITERMS

]

= O EeafEss 1151 am

@| VA res Dlawvrar
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‘View Details

™ e e o — H
[ " = i ] = ol ] 1
e Tools Options Help
Source 13 | OPTIM.OPTIM CUSTOMERS |@! Li
Change | Source | CUST_ID | CUSTHAME ADDRESS CITY STATE IIp YTD SALES | SALESMARN D ‘ PHOME_MUMBER: -:
| cHaRS) | CHAR(20) | WARCHAR(SD) | WARCHAR(15) | CHAR(Z (5)N | DECMAL(72) = CHAR(EXN | CHARC10LM =
- (156 0 5 ) G ) T 2 g IO AT 5 AT 8 53 I 11
Ditf | Qo001 Audio-Yideo 593 West 37th S Brass Castle il T00¥7 500090 |MEQOS |B092575555
2o 2 00001 | Audio-Viden| 593 West 37th S |Brass Castle  |MJ 11111 5000.90 |MEODS |gnazaTEsss
3o 1 |00002 | Select-A-vi |583 West 37th S |Evening Shads | AR (62700 904 85 | 30012 |5019643000
a|Diff /% 00002 Select-A-vi 593 West 37th 5 Evering Shade_| AR (33333 04 86 |5C012 5019643000
5 |Both 00003 |Showplace |1 Coean Parka) Sfto Mt . 182008 | SWi003 |5056734545
6|Equal  |Both 00004 Audio-Yiden|1 OceanParkva | Pansces IFL Moo 7 500090 | SEN0S 4072875555
e —— [00005  |Take Home |Box 357 [Ferice Laks [N sfiing 352 00 | 50T 2 (5055307000
glom 1 1\ [O000B Wi Street | Gateway Shoppl Fumpkin Carter | AZ T85002 S04 56 | 5003 [BO25673543
aloift |2 D000 |Main Street |Gateway Shoppi Pumpkin Certer | A7 (22222 S04 56 | 5003 [BO25673543
1 1Both loooa7? |Cinemagic  |Pass-a-Grile Be Pass-s-Grile  |[FL 92120 152.00 |SE0M 2 8133450293
11|Equal  |Both (00008 |Director's © 347 Miners Row | Spuds IFL “Ngzgpe” 532085 | SE00S |9043725670
12|Equal  |Both 00009 |Prime Time |64 Mewberg &v |Loving Mkt 22180 486.00 | 2003 5054567250
13|Equal  |Both 00010 |Resly Great 590 Fromtage Rd| Christmas Yally |OR o100z 120,00 |HhAD03 |5034567590
14|Equal  |Both 00011 |Director's C 347 Miners Row |Hiester MK |asa00 532085 |NCO0S |§123725670
15|Equal  |Both 00012 |Main Street |Gateway Shoppi Howey in Hils  |FL la5002 904 85 | SE003 |an45E73543
16|Equal  |Both 00013 |Fromt Rowe |U.S. Highweay 13 Christmas IFL 129401 298 83 | SE003 |3134566734
17|Equal  |Both 00014 |Resly Great 590 Fromtage Rd| Economy AR o100z 120,00 |5C003 5014567590
18|Equal  |Both  |00015 | Director's C 347 Miners Row | Happy Camp | CA |asa00 532085 \WEODS |a183725670
18|Equal  |Both 00016 |Moviss-R-U [1772 Bridge 5t |Bonanza TAR 02532 16735 70 | 5C005 (5018804321
o0|Equal  |Both  |0O017  |Movis Mania 572 Fromt 5t |Devils Garden |FL o501 S6G 30 |SEO03 (4075855000
o1 |Equal  |Both  |OO018 [F=InThe C 2005 Rt 22 Three Brothers | AR [62700 5231 00 | 50012 (5018552500 .
22|Equal |Both loonzo |Popeorn id | Aramingo Place | Truth or Consed [N | 7000 486,00 | 5003 |5059761210 | &3
ad
- =l 7 [ i fcE
To direct input 1o this virtual machine, press Cii+G. i3
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Filter Details

L Ethernet i
le Tools Ophigns  Help
Source 1: |OF‘TIM.OF‘TIM.CUSTOMERS | ml 'r|
Change | Source | CUST_ID  CUSTMAME ADDRESS CITY STATE ZIP ¥TD_SALES SALESMAN_ID PHOME_MUWMBER
CHAR(S) | CHARC20) | WARCHAR(SD) | VARCHAR(1S) | CHAR(Z) | CHAR(SIN | DECMALITZ) | CHAR(EIN CHAR(OEN
51 [ ) D O G A 0 T G L 6 | o | 6 ST 3 8 M Bl
Diff 1 oooo1 Audio-Yideo 593 West 37th S| Brass Castle  |[MJ / T00¥7 5000.90 |MEQOS G092575555
2| Diff 2 oooo1 Audio-Yideo 593 West 37th S|Brass Castle  [MJ 11111 5000.90 |MEQOS B092575555
3| Diff 1 onoo2 Select-2-Yi | 583 West 37th S|Evening Shade | AR 62700 904 86 |SC012 5019643000
4| Diff 2 onoo2 Select-4-Yi 593 West 37th S/ Evening Shade AR 133333 904 86 |SC012 5019643000
8| Diff 1 0n0oE Main Street |Gatesway Shoppi Pumpkin Certer | AZ 35002 904 86 |SW003 GO25673543
a|Tife 2 00006 |Main Strest | Gatevvay Shoppl Pumpkin Certer | AZ \e2222 / 904 56 | SWO0S BO25673543
% Exclude
Criteria ICqumns| Close
/)Dd’“‘h"‘r\': : Fird Mext
|Equa| \ \-‘l
| Exclude all |
Direckion Options
Cancel
up [IMatch whale word only
{3} Dowin [IMatch case
DWrap
701 rows have been excuded,
ad

il
3
(g

5 : ? e

To direct input to this vitual machine. press Ci+G.
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Summary

We capture REAL data from Production

We have built a library of test cases

Sets of related tables satisfying a
particular condition

Test Data is re-used across test phases
and iterative development versions

We can compare results across time

We have built a library of test data
results

Result of Process A;

N e — — — — — — — — — — — — — — — — —

Run on Test Cases B, C, and D;

In Version n

Test data results are compared :
across Versions 1 -n P Test Data lerary

QMO8 37
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Effective Test Data Management for Improving Efficiency

Save effort and expense
Compared to building new database at each stage

Enable scalability and flexibility
Redeploy resources as needs evolve

Promote consistency
Test against required conditions every time
Ensure reliable results

Rapidly locate differences in data across successive product versions
Table to table
Multiple sets of related tables

Identify, investigate, resolve errors
Avoid propagating to Production
Faster, easier, cheaper to fix in Test

QM08 38
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Effective Test Data Management for Improving Costs

Maximize allocated disk space
Reduce infrastructure costs

Shift errors from production to test

An error in Production
Loss of business

o €10 ve AN\

Find errors during:

Unit testing
Integration testing
Stress testing
Regression testing

QMO8 39
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TDM ROI Benefits

Projected ROl = 504% (3 years), Payback Period = 13

months
Best Practices with Proposed Solution Projected
Improvement or
Benefit

Reduce starage costs for development | test databases 20.0%
Speed cycle tes for testing and related activties

[efine best environments (tablespace, tables & relationships) 20,0%

write scripts 20.0%

Loiad bables and columns | refresh best databases 20,0%

Eit test condtions 20.0%

Riun best jobs 20,0%

Validate test resulks 20.0%

Countrywide ROI Analysis

QMO8 40
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Optim Core Solutions —
Optim zOS/Optim Client
Server

Optim zOS

Data Sources: DB2, IMS DB, VSAM,
Seq

Environment: TSO/ISPF
Functional Elements
MOVE
ACCESS
COMPARE
MOVE for LEGACY

Optim client server

Data Sources (native): DB2 zos, U2,
Informix, Oracle, Sybase, SQL Server

Data Sources (other): ADABAS, Ingres,
flat, MySQL, DB2 400, Teradata,
others to come

Environment: Windows (XP, 2000, 2003,
Vista); Unix (Sun Solaris 8,9,10;
HPUX 11,11i,12; AlX 4.2,4.3; Linux
Redhat)

Functional Elements
MOVE
EDIT
COMPARE

QMO8
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Supporting Enterprise Environments

IBM Optim

Any Questions???

Test Smarter

QMO8 42



