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Outline

® PPBs and PPMSs’ usage in quality goal setting
® PPMs and PPBs’ usage in quality goal management
® Controllable factors

Improvement Observed

® Some lessons learnt



The Context of the Case Studies

 Org is serving one customer

« High quality Is the most Important Product
Requirement

» Business goals are set up by the client



Customer’s Product Quality Requirement

. 4 NiInes - 99.999%:

Escaped defects < 0.1 per KLOC



Org’s Quality Objective

® Defects density identified in acceptance test is less than
0.11/KLOC which is based on the AT performance baseline.
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= Historical data shows that the lower bug rate identified by acceptance test, the lower of
delivered bug rate. With 95% confidence, it has been show that if the acceptance test bug
rate lower than 0.114N/KLOC, delivered bug rate will be lower than 0.14/KLOC.



The Rationale for Choosing the Quality Objective

® |t meets clients’ quality requirement.
® Org’s baseline supports Iit.
® The org’s metrics support it.

® |t can be easily used by project team.



Setting up the Interim Quality Objectives

® The following quality control activities are conducted
before the acceptance test is performed by the independent
Testing Center:

- Requirement Peer Review

- System Design Peer Review
-Detailed Design Peer Review
- Code Inspection + Unit Test
- System Test

The related interim goals need to be developed to ensure
achieving the Quality Objective, thus the goal becomes a
manageable one.



PPBs Needed to Support the Interim Goals

® Defect injection distribution

® Defect removal rate In
requirement/design/code review + UT and

system test

® Efforts devoted to these quality control

activities



Abnormal Analysis

Effort baselines is needed to support this analysis
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Quality Related Baselines — Measured by defect removal rate
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Quality Related QPPOs

Acceptance test bug rate lower than 0.11 defects/KLOC:

(DRequirement review identifies at least 0.09* total
number of estimated defects;

(@System design review identifies at least 0.1* total
number of estimated defects;

(®Detail design review identifies at least 0.02* total
number of estimated defects;

(4)Code Review and UT identifies at least 0.36* total
number of estimated defects;

(®)System test identifies at least 0.41* total number of
estimated defects.



Another Example

= Requirement Peer Review should at least identify
80% of defects introduced so far

= Design Peer Review should at least identify 70% of
remaining defects introduced so far

» Code Inspection should at least identified 40% of
remaining defects introduced so far

= System Testing should at least identify 90%
remaining defects introduced so far



Interim Goals and Overall Quality Objective

® Statistical studies show that if the Interim
Goals are achieved, the overall goal will be
achieved too.

® QPM is all about managing the goal
achievement.



Prediction models needed for quality goal management

® Number of defects introduced in Requirement Phase

® Number of defects introduced in Design Phase

® Number of defects introduced in Coding Phase

® Number of defects removed by Requirement Peer Review
® Number of defects removed by Design Peer Review

® Number of defects removed by Code Review for Java and
Net

® Number of defects removed by Code Review for C and C++
® Number of defects removed by System Test
® Gompertz Model — a Reliability Growth Model



Risk Management

Monte Carlo iIs used for managing risks in
obtaining Quality Goals during the planning
phase and throughout the LC.



Relationship between Goals and Key Subprocesses
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Critical Key Sub-process Selection Criteria

= Customer’s concerns
» The Impact to the QPPOs

= Statistical impact analysis
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The Goal-Model-Baseline Matrix

I Hise ¢ *Eﬁ:iﬂ FERtabre FAmE o ol hike HCE WAL RER
1. T Eisrih, oz BfmT Lt eI | NMR. < (1) Blr ik, g 2o
0. 11 -0/KLoc, HEtEReemhet | Fralie | bbb

R8 fezklr o

EIATRTHEL | (2) SRESAEIT Stk

BirEREA, 1 &l 2

(1) BEERIBEI AL (%) & |

Epk I ]
#ir.0

S SR A (/T
T R

BT EEE AT IBEIL AL (%) -8 |
(2) + SIS HE

(2) fsA e SR R AT (/T
-SRIt

6]

(30 o iR RiEHERR -
#ro

EHERIGETIEL (%) g |

D EE B G (96) 2
HIREEe =g\ i INE+
(1) o TRRF SRR B AT AL (%) b
PRI - ‘
(3) AR EHREE (4= KLOC)
B D A ERIEE AR, (%) R |
(81 4 R PR | SRR | (o) e e
- ey o n | e (1) LB T () THREREZ (%) -
» ﬁiﬂﬁﬂﬁ%ﬁﬁ? E55 | L ;’ggﬁig CarlofFE | (2) BEMTEERESEEL | 8 TRENTEERES (%)
: STREE Hik. (A — FRE) o




How Models fit in the Quality Goal Mgt
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It Is all about achieve the goals!

Risks, Issues, and Corrective/Preventive Actions
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Overview on How PPBs and PPMs are Used
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Monte Carlo Simulation on Goal Achievement

100,000 Trials Frequency Yiew 93,807 Dizplayed
SRR
100,000 Trials Frequency View 0.04 s
THE - - 3600
BRATR-EHRT o
2003 M - 3000 T
100,000 Trials Frequency Yiew o0 . - E - 2400 %{j
SRR -F R - o 002 L1800 0
Zom a e
i % . 0.01 e
0.04 1 d
u 8 0m rﬂ_‘ﬂ_‘-ﬂr - 600
- M 0o
100,000 Trizls =, 003 i 0.00 T " " " 0
= 0m 120000 140,00 180.00 200.00
3 /mfzu\
g 0.02 000
= ' 12000 14000 160,00 180,00 Ceraiy: [57.165 /) q 2200
0.04
- ’ BEiFlE T matE | BE | EEE
|154.UU Certainty: |58.392 %
= rrrrﬂﬂ
% 0 B | : | : — 14 21 9 16
S o e i BiEEH 16 24 8 18
= i 154.00 Certainty: (53,630 % . i
£ | ! R 4 5 2 g
0.0 | FEFFECIN 58 83 29
=l E 64| o4 33
0.00 ! ! - il
120,00 140,00 160,00 @i%éﬁﬂ]ﬁ 154
A B T B

I

ertainky: |50.942 4




Controllable Factors

® Sources of variation

- HM means you truly understand your critical

processes.
® Where you might make adjustments

® Key areas to improve your process



Which model allows you to adjust?

® Defect Removal Predictive Model for
Requirement Peer Review:

f (Size, Type, Complexity)

f(Size, Review Effort, Review Team Ability
Index, Type)



Improvements Observed

Defect removal rate improved in code review and UT&IT.

Defect removal Rate (Y2007-Y2008)
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Defect Removal Pattern Moves to Front

percentage of DRR
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Less Number of Defects Fund at UAT

UAT defect density

trend anal yse graft (UAT Def ect density)
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Quality 1s Improved
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Clients’ Quality Goal is Met
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Some Lessons Learnt - |

® Set up the big picture first with clearly defined overall goals
and interim goals.

® Clearly think through how the PPBs and PPMs will be
used. You may want to write the PPBs and PPMs’ User
Guidelines before actually developing them. The PPBs and
PPMs will be refined from time to time but how they are
used will change much less frequently.

® Model development process is to really get to know your
process. factors in the model — sources of variations. It is
not enough If you only master the statistical techniques and
know how to use Minitab.

® Model development process can also help you to identify
areas to improve.



Some Lessons Learnt - 11

® \When conducting regression analysis, do not just look at R
square but also think “will the model allow you do What-If
analysis?”

® Benchmarking a process does not make it a key process. A
key process should also be the focus of your improvement.
The factors in a good process performance model are the
candidate areas to improve.

® PPBs can support the use of Monte Carlo simulation.
® Spec limits and control limits can get people confused.
® QPPOs and Controllable Factors!!!



Thank you !
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