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IBM GTS testing service is a world-class, high-quality, low-cost, and fast- @
deployment testing solution leveraging a Global Delivery team that can "'I""

([T
provide test consultancy, integrated test service, and managed test service THTH

[l
GTS Skill & Compe

Involved in multiple ' Rich experience in test Follow mature test ' Use multiple Industry ' Cover multiple '

Industries management ' Process/ Framework and test tools technical areas
T — T —
T —

~——{Process optimization | ——{ cwmimmmi | | — Cloud testing |

—{Cloud Comput% | Process customization —{ IRUP ] —{Monltor&Tunlng] Data Center ]
) !

J

HR

1

Migration

—{Test assess & planning [ Agile —{ Data management _{Infrastructure Test]
F&A : N —+ IPD
_ Test execution and —{ Automation } Performance
Healthcare [ d Ehginegin
. ) —{ Data analysis ] -
Defect analysis Bl Testing
) Configuration
" hass LR (g |
Test reporting —{ n-1r gﬁ;&gfﬁéﬁt ]
2 Certified CSQA by QAl 5 Certified CSTE by QAI _{ Reporting ]

11 Certified PMP by PMI 1 Certified PMA by IBM
1 Certified ITS by IBM

Plus 47+ IBM and other industry products certifications in Y2011, i.e. Cloud, DB2, Cognos, Lombardi, Rational, Tivoli,
WebSphere, OpenSpan, SAP, XML and etc.
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Source: The High Level requirements and design figures are from Boehm and Capers-Jones
* Detailed Requirements Review and Detailed Design Review multipliers are from IBM Research
and were developed subsequent to when the earlier models were published.
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Defect Analysis indentifies [pnl
areas for more robust
testing to improve quality

* Defects can be loaded into Rational
Quality Manager and accessed
throughout the application life cycle

=)
Development & Test ‘ ’
on the IBM Cloud

* Application Virtualization
enables complex testing
early in the life cycle by
removing constraints

Self-service portal

Rational Software Delivery Services

Unit Integration System System Integration User Acceptance Operability

Maintain

Code Analysis and | == e — ~;-=i‘-m
Reporting before andj:
after Unit test reduceg
testing time and
project costs.

* Performance Testing Services identifies end to end
performance issues, including Production Scale web
- and mobile performance testing

Mobile Device Testing
for mobile applications
on demand

= in the IBM Cloud
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Optimize

eeeeeee Optimized Predictable Improve ncrease
Utilization pmMaintenance | Resource Environment Performance Overall
Matrix Quality

N N % %

—> Current State Future State —>

™ T T 45 T T

Process Centralized Consolidate Capacity Virtual / Metrics and Corrective Expand to
8 . Management Dedicated Measuremen t Actions and other Parts
nvironments Resource Framework Continuous of the
eeeeeeee fmprovement o, ganization

Better Quality
Increased Productivity
Lowered Cost
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IBM® Defect Reduction Method™ & B BLFI{RE B ME S ET, 88, O
o BEITVERSE BNRTE TR BE BOARYE, e A b EE R R b k2 8% T BE R S B
FEHITEN
ISLIE B ) HIStEP (B Hstaet SIS T B 2 S 4k Th BLE 1y

BRI R } BREE AT

DRM 4% 48 R 1 F- Bt
4 N
& B i 2 LR
STANDARD DEFECT METRICS BT
B THEIHE R
Defect Reduction Method (DRM) A
: B TR
Submitter Info | Respondent Info B TR R E
. . i Fix impl ted? R BE gy
p——— i Target - Artifact Type JOmE o (At &
defect found?) (what was fixed?) B SRR E e A
Qualifier ¥

{missing or

incorrect?)
Calculated Info
i Focus Area Artifact Value |
i (Escape (are you getting |
Analysis) your money’s |
worth?) |

\ Open Date Close Date /
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Executive summary analysis

RISK

=] |

QUALITY

General Test Effectiveness

my =

Test Design Effectiveness

myY =

System Stability/Compleieness i -

Executive summary conclusions

Quality Benchmarks my
mY

Focus Area Assessment

= Test Effectiveness is significantly adversely impacted due to the high % of

Invalids.

= The system is not as stable as it should be for UAT, especially with respect to
basic and relatively simple testing, with very little evidence of more complex testing.

= The most significant defect prevention opportunity in the system code of future
releases can be achieved by increasing focus on DETAILED DESIGN processes

and activities and CODING.

Defect Prevention Opportunity

ODC defect types mapped to generic activity injecting defects

High Level Requirements

High Level Design

Missing Function/Class

Missing Interface/M essages
Missing Timing/Serialization
Missing Relationship

Incorrect Function/Class

Incorrect Interface/Messages
Incorrect Timing Serialization
Incorrect Relationship

Missing Algorithm/M ethod

Missing Checking
Missing Assignment/Init

Incorrect Assignment/Init, Checking

M ssing Algorithms indicate
weaknesses existed in the Low Level
Requirement process

incorrect Algorithms and

M ssing Checking indicate
weaknesses existed in the Low Level
Design process

Incorrect Assignments and
Incorrect Checking indicate
coding oversights. Static testing
methods, Unit Testing and code
inspections could remove these
defects earlier.

> o

=3
=5

I AR R IR OUE

allk

Test Design Effectiveness: Trigger aver Time (Valid Defects)

When looking at ALL Valid defects logged, we see the dominance of two triggers throughout the UAT phase:
Coverage (the testing of the most basic functionality) and Variation (testing of single functions, but with a
variety of parameters and conditions. The fact that we see very little indication that more complex testing was
performed is a concern in terms of the comprehensiveness of the effort. However, It is a positive indicator that
considerable effort was invested in exercising variations, however there is a caveat: the variation tested were
very narrow, with only the geographic location changing in most cases.

It is also a concern that Coverage is present to this extent, given that this is UAT, and we would hope that the
majority of the “basic” faults would have already been detected and removed.

Trigger ever Time (Valid Only)
CTARGET I B

FrREG
65

o TRIGGER
Coverage
Dinteraction
Evariation
Wvvorkioad/Siress

TEIUOT | 20007 OSAUGT 1ZAUGOT 1SAUGDY Z0AUGDT UZ5ep07 CSSep07 108ep07 Z35epr J05ep07 O7Oetd7 14067 210607 200007

Highest Priority Areas Needing Improvement:

Defect Pattern: What does it Do we need to address this?
mean?
Although overall volumes are | Test Yes.
down, more than half of the Effectiveness is
defects uncovered in recent significantly Substantial time & project resources that should be used
periods were invalid adversely productively and thoroughly exercising the system code
impacted are essentially wasted when the proportion of invalid

defects is so high

Defects are dominated by Testing is not Yes.
relatively simple triggers as

(Coverage and Variation). comprehensive
There is almost no evidence as it ought to

While a system of this type does not require an
enormous investment in complex testing, there ought to

of more complex testing. be be more than we see. Reviewing the test plan against
the results ought to reveal specific exposures.

Disproportionately high # of Significant Yes.

Algorithm/Method defects opportunity for . . .

uncovered, in almost equal preventing There are weaknesses in Detailed Requirements

process and in Detailed Design process. Additional
analysis of the defect records will aid in isolating explicit
focus areas, and lead to process improvements in those
two activities.

proportions of missing and defect injection
incorrect. exists
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Quiality Cost |
‘\ '_!: [, / [y
SRS R BT
Baseline
... Baseline
| Im:m I v
i'_j . Innovation ° ° ° . . . %
* Defect Code Global
Analysis Analysis Sourcing
Time Time A HAA
(] H OO0 A
| @ O 0On Ass
Risk Schedule Risk Based Test Smart
, Testing Automation Testing
EEECID COJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIN Baseline
_____________ - 1. REQ DD
2. REQ
: m#E) = 33e
3 Basic 5. REQ BD : ®
@ Innovation .
2 Test Auto Test Quality
E Data Creation Gates
] Innovation
1 Time Time ‘
S
T
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E s $4,634,271 A $2,125,812
St A $1,579,838 st $911.260

G 1518 $14,439,176 BRGNS B $10,240,335

i | 35%+ i

(Total: $13,277,407)

%}6.90%
~ J7.60%
69.90%

CIRLi &
= A PG 25 — 60%
Schedule: 89 days o AR T 20 — 50% Schedule: 37 days
Environment: 14 days - ST 130 - 70% Environment: 5 hrs

M. Source: IBMTest Planning and Optimization Workbench example
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TMMI V 3.1 Consultancy, Implementation and Audit Services Fran All testing processes are defined
Test costs/effectiveness are quantified MR E A
Focus on improving/reusing processes kil
Tools support the entire test process SR RE TR
Gep Analysis gouu«: = = Quality Control is a defined process
SOSETARN D :m Leveld: n]fE &g |
Review (On Site |
& Offsite) Processes are measurable :
v [ Process/product quality is quantified e IR E
Gap Analysis Testing supported by tools and training W R ERTAS -
Beport Defects are logged and tracked : B AR A &
~ [_ Test cases are reused | o
g Pi Procuou 2 4 i 1=
o rocess as per : 5 Kt
g Process Documentation D t LevelS: A& #4k : B 20 'E_‘?,
5 Improvement Facilitation Fm:w Development/testing are integrated || AR R
3 Acton i) 7y s Test phase integrated into lifecycle - BRI f’é
Separate test organization created e R A AR
v Testing supported by tools and training i1l AEThEE MR
O R Tn*"'"ﬂl Processes are tailored from standards . AgE
Analysis (F. Update Proces: o
gl e Develow Level2: 7] & Hi 2% : _
B g Anciyes tothd Processes are project-driven o RIS AR
) Fiﬂdlﬂ’. Practitior] A e
[ 3 Test strategy and plans are developed o REAEE R
L Testing is monitored e R E R A
- Tests start late in the lifecycle e SRR AT
§ Tests too late to keep bugs from code L _J N s
-g KPL = Levell: #1452k Ineering Group, TMMI® = Test Maturity Model Integration
] Testing is chaotic .
2 . Each maturity level
No test training or tools forms a necessary
Tests are developed ad-hoc foundation for the next
No separate testing group level
No defined testing processes
Debugging Prevention

.(,,
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4524 59p uounoaxg

41 Propriétaire
du processus de

~

4 Mature (Measured and controlled practices) ——

42Roles &
Responsabilités

World Class (Continuous Improvement)

uoyosuDBIO

3 Capable (Documented & Integrated Practices)

ate20 2 Aware (Unformalized practices)
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Next Generation Testing

Code Analysis and Reporting | ||| l m_ snftware-

Combine static and dynamic code analyses
Identifies errors, vulnerabilities and compliance issues prior to system wide integration testing

Intelligent Defect
Capture

gvt Impgwt. Douvie Daditmcr g

Predictive Qm Defect Analysis Starter (DAS)
Analytics Statistical, objective defect classification and analysis process
Qm Find and fix defects as early as possible and prevent future defects from being injected
‘ * Test Planning and Optimization Workbench (TPOW)
Advanced, empirical risk-based planning tool
* Delivers an optimized test strategy, supporting master test plan & ongoing project planning
Advanced Provides risk-based information that gives you insights about your application projects
Planning p—
Top GUN Lean
Synchronizing the dev/build/test processes to deliver maximum test throughput
. Drives completion of new features development, defect closure, test case completion
Ly

Test Coverage SQALE /CTD
Effec%?/gness Estgblish model of requirements: automate traceability . .
Define reduced test case scenarios based upon combinatorial analysis
Application Virtualization Worksoft - Certify Testing Services for Cloud
Optimized Virtual interface definition to alleviate Automated business process testing for Cloud-based Web application
Execution infrastructure constraints package & custom application development testing
Determines schedule acceleration Fully automated E2E functional verification Production Scale web and mobile
opportunities without coding and scripting performance testing
% Creation of re-usable assets ‘
Clornrnd Tact
ITKO-Lisa Virtualize WORKSFT. by SOASTA J
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Cloud Service Consumer

Semvice User

TR Cloud Access Environment
IBM Smart Business
Test Cloud Server

TSAM

TSAM Admin Server  TSAM Mgmt Server

(Automarion Mer, CMDS, DlEaty
Pravisioning Mgr)
Management Environment
Managed Environment
HMC Hypervisor for
HP
Virtual Servers
i HP Server

T Running HP UNIX
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Snapshot Link to Test
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RTC Build Completed Trigger RQM Execution
Schedule

Execute Test

via RQM
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Role Based Interview Q

o] o] P T {rEee=] TS o] R
n ” Comments
Demand Management T ] T T [ g . .
= S EE Initial Finding
DE-20E1_|HowSinfastmeiuf® Yéstng beirbriniidtedsnsy burliavio (&= a4uHlighl ibjecin?r] il T T T
HU\;/ o thorewa | forecast 0 0 0 0
o
DE-4pE3 |Whal i€ S BIE T R e
DESTEA | : ¢ AL g [ [ ] [
hé R e e a
il o TR Seo A PR G T Epucare Tosirs a gba 0109
pe-7EA [P0 oA eyl o [ [ o
0] repaeTend o  Teling? . . . . . N
o oET N;gm-m-_-,-%nem e R The initial assessment is built on the experience, tools and methodologies of
pEomES [0 [ [ [ [
any 23502 50 have! dmyeci tromuevidesStesiing projects? . .
o | - an e fSattes o T H LT, - IBM Test Consulting Service
test d w [T
Test Strategy T ] T T ]
o o o o o
Assessment Target
TS0 TS 2 [ ] [ [ ] [ [ [
areas ipod frienesidetipeoberreni cheallenges o e ofinfestcine Te
y whelf3 a5 FetlFSer ot Tt overan = |
=3 . ’ ’ ’ ’ ’ 1. Conduct Kickoff 3. Compare Results with 4. Complete Assessment Report
[ [} [ [ Finalize agreements Industry Test Practice Develop high level business case
S S S Prepare for and execute kickoff Map test practices against Document initial assessment
meeting industry test standards report
0 0 0 0 o Establish engagement working Identify improvement Define pilot projects
teams opportunities
e e ¢ e Create schedule of interviews
8 Vo orou ? 0 v o 2. Review Current Test Output
Test Processes & Test Methodologies 9 T T T Capability and practices
() N i i
n iniomE| T Review the current test Testing Knowledge ware Report presentation
i [ ifecycle? When d d when d 2 Are th it = Past engagements
Rt e 2L fe e ”5:’;1:’-:‘::;:- ve there an, ‘ | | organization, processes, and - gag o
e S - practices documentation community inputs
™3 tem Exicaténa’based on existing process? P o o . ) = IBM Test Process model
TPz |[Wha 3 Sty Perform structured interviews
P4 with o disy o} ] [ [ = IBM Products team
S—CT 6 ar e 2 Assess responses across
I Titesdng . .
™5 hav oSS toye il 0 0 predefined key areas Client staff involvement
TPEB

] = 2 . e
== Key Client documents Document results of interviews = Project Sponsor

= Test process = Project Manager

AW N2, = Test Strategy and reports

E'n é ﬁ:ﬁ % = Metrics

= Test Manager
= Test Leader(s)
= Test Plan = Test Consultant(s)

Test Artefacts (scenarios, scripts ...) = Test Environment Manag

Innovate2013

The IBM Technical Summit




=

Al a3

ified, the next step of profiing of the appiication archtecture can|

tof PT [1BH]

provided when appropriate.

installation & Configuration Ensures the instalat ed 1. Applcation Monitoring recommended to confirm the configuration changes (81
Verification and accurately the steps required for buiding the system Personnel 2. f configuration issues iden
much know-how on the system should be able to use the be recommended (B

procedures to buid the system. No assumption on system configuration or - [3. Support from Configuration Hanager anticipated [BM]

parameter will be made during the test. System software (such as 4. Support from Technical Archtect anticipated [BM]

operation system) nstalation verification is not necessary, but any pre-

requisites

Bl e il e vned ey o X cey ey e

lcation, parameters to

e defaut vahes,and the sppkcation i faces with e oewmm

10) components and applications after instaltion.
& Latency, sgainst the
e . Verifies the speed across 1 , P spoofing could
[WAN finks. Network capacty wil be identified wilbe 2. anticipated (BI]
3

1
Network Thotting, Netwok uzaton reparts (e g Wireshark) (8]

[Stresses the system norder o i e performance fhssho, ensire
attainable and|
explore any prmmn ‘mpaa under siressed condtion. The types of data
load and user load shoukd be mixed in a practical way.

Onine Stress

1. Performance. Validate oniine stress testi

2 Test Strategy, Approach, Pan, Reports can be referred [PERF]

[PERF]

[Ferformance Benchmark Benchmarks the performance of the system (excluding areas nvolve
internet access) and that acts as a baselne of the overal performance.
‘funct 6 B

o usiness

User and BOI T for the benchmarking.

1. Performance Test team wil be engaged to vaidate this testing type [PERF]
2 Test Strategy, Approach, Plan, Reports can be referred [PERF]

13)
tup, appication vunerabity, nterface
securty and securty key generation based on policies. ktis executed after || AR
ports. after completion of
the operating systems tightening and appiication instalation. & should
explcily cover securty test on the in-scope nfrastructure (hardware, | -°“Performance Testing engagement (B14)
1] netwiork

System Honitoring Tests the monitoring work in system level (e.g., CPU Utiization, free disk
space, memory paging, memory availabilty, system response, operating
system & database performance, network VO, exceptions & faiures) to
ensure the monitoring job is working and the threshold is defined

Alert on critical event wil be tested

1. Performance Test team will be engaged to Monitor, Analyse and Report Systems Montoring
specific to identifying the performance issues [PERF]

(Application Monforing [Tests the appication monitoring jobs wih faiure scenarios simulated to
ensure the monitoring faciiies are working properly. Alert on critcal event

wil be tested.

1. Performance Test team wil be engaged to Monitor, Analyse and Report Systems Monitoring,
spmﬁc to identifying the performance issues [IBM]
2 aplcation performance ssues dentfed, e nextsep of profing of te appicatin

Need help from IBI in
3. Access to view morvmnng consoe (6.0, Two, Openview, Stescope) to setup alers,
faiure poin:

5|
Network Hontoring [ Tests the monitoring work on network components with faiure scenario

simulated. Alert on critical event wil be tested.

Covered in tem§
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Pinpoints

Test cases are NOT
formally documented.
It's hard to trace th
test coverage and
repeat the testing t
different testers.

+  In most cases, test cases are
NOT formally documented

BB
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Observations from Recummendannn and Action Plan

Test Practice Review

- Create test cases against the CR spec and
also design docs and maintain them in the

. -

IBM GTS

Mz

testing

variation cases are
NOT covered

And team face the
challenge to decide
which data sets fro
the huge number o
possible combinati
should be covered

The test coverage
Insufficient. Some

|Area of Risk

imemal Interaces

[Exteinal Intetaces

cocialed IF address range change il reed 1a be Lesied whin the conlext of susbrg
eriaces i Databsse and apphestion Sener
ated

ston E

Dot Integrity

Pertomance:

Extems pplications. DMZ. 3nf party suppon printers_stoeage

[Faikses in processing_stoing or |!Inrﬂd:u e vy i 1. tgel o o chis, det i bt ke

s attibute may be stected by the mig increased katency oe 8 changs n the hast platform or dsk subsystem peformance:
o Il L, e s Vome ttiog k

Batch Jobs

Tirangs _sccuiacy_cortent_dsta wsage wihe lrther spph (End 1o End)

User Access

The method used by the business user (o access 1o the = Scipl or _exe e,
frewats 1

Jete. need to check, remote aceess

(Dssr Hotes

[BackupRestore. ___________ [Nietwark
hangelupgrads i Platore or Doisbess— |12 ta Wi 2000 serr 1o B0 senr

Opmior, Maiiranee s Sty __[[3988 L G carlarswaon FHS, T S g acs. Fsen U ke G e Byt 0 ety oogh o
Compatbily ——————————TFa
Dogumentation T

[Esch level of sceess_sccess nghts and pinieges. negatme testes
[Ceck esses ang NI SCrpt vlNGalion. Server Gutages. memary UUIEalon

16t 56081 10 sener taicuse

ackup opevalionallocal archive, backup and reslore facilbes operalional | & Local and/ar Remels backups processes lesied |

[The disastes reco
The levol o e

Solution enplemerted post migration may charge ard A 13 vtal to make surs (het the aceed RTO and APO me et
ance may changs andfar the okion imglemsnted 1o pravde resibance may changs | o ransbon flom physcal 1o wiual

2 s crn g, s, Lo
" A9 704 SpetAlng I Tlons B

i 5y eevs 3nd othar enAvonmental emmanTE CampOTentE
freiom o

1BM GTS 1BM GTS
Likelihood
Impact
Area) Besoription) 5 o 9 2 J Area Description 5 4 3 2 1
Complexi
"‘ e Soion. bt e Sl amouns of Ao e ey Financia Whatwoudbete There wouk b no
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o s funci . . ageek wexty functon failng (10ay | g a
aect
Tochnology | Hewmaure provenand | Band newiedmology | Techolegy asboen | Techlogyhasheen | ol sate Very simple share price the appicaton of aday's ouage resutof aday's owage | found
villknow s the nd never been USed before butow | Used betore bt there are | Technolody. veryfew | technology - full
o User Hou ey cperaera here would be o
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& i
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Infrastructure Test Project Pipeline

Dedicated IBM Test Team in selected

infrastructure test projects

* IBM manages overall test planning,

execution and closing activities

Service Quiality Productivity Customer
Levels Satisfaction
Guaranteed Reduction Speed-to- Increased
service of market value to
level production business
delivery incidents units
W —

infrastructure test capability improvement along with
pipeline project deliveries

Offshore / Onsite / Mixed test resources
Shaping and laying out the improvement

IBM supported Barclays teams in all projects
enabled with improved infrastructure testing
processes

* Competency center of infrastructure
testing (testing service consultants)

* Offshore / Onsite / Mixed test resources

solution using selected real projects as * Improve and optimize test process

examples

Starting Phases

continuously

Future Phases

v

Delivery Excellence

Best Domain Skilled
Practices Knowledge Resources

Supported by certified IBM testing specialists
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