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Mere Collection of data is not Information.
Mere Collection of information is not Knowledge.
Mere Collection of Knowledge is not the Wisdom.

Mere Collection of Wisdom is not Truth.

AIIT: Building Bridges of Understanding
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PREFACE

Software contributes about 0.6 per cent to India’s GDP and accounts for 0.1 per cent of India’s em-
ployment. The industry grew dramatically, at over 50 per cent a year, over a 5-year period, to reach US
$ 2.2 billion by 1999. Furthermore, by 2002, it was estimated to have reached as much as US $6.0
billion. This included a growth rate of 68 per cent in exports and about 32 per cent in the domestic mar-
ket . To compete at the international level, many Indian companies implemented CMM and achieved
CMM Certification. This Certification helped them to apply proper processes to manage projects effectively.

The new edition of Rajeev T Shandilya’s popular, bestselling book presents a top-down, practical
vlew of managing a successful software engineering project. The book builds a framework for project man-
agement activities based on the planning, organizing, staffing, directing, and controlling model. It pro-
vides information designed to help you understand and successfully perform the unique role of a project
manager. This book is a must for all project managers in the software field. .

This new edition shows you how to manage a software development project, discusses current soft-
ware engineering management methodologies and techniques, and presents general descriptions and pro-
ject management problems. The book serves as a guide for your future project management activities. The
text also offers students sufficient background and instructional material to serve as a main or supplemen-
tary text for a course in software engineering project management.

Many Software Projects are never completed as per the original plan. We have many more powerful
tools and methodologies today than ever before but the demand outstrips our ability to address software is-
sues effectively. The use of proper processes is extremely important for an organization that seeks to deliv-
er high quality software and increase its own productivity.

This book provides a set of guidelines on how to manage Software Projects effectively. It is a road
map for Software Management, Development, Quality Control and Software Metrics. The book intro-
duces you to the work breakup structure of software projects, various methods of estimating software pro-
jects and software development plan. It covers activities surrounding software development life cycle like
Risk Management, Project tracking, Cycle time Management, Configuration Management and Quality
assurance. The book is dedicated to Software Metrics and Software Quality.

The author’s guidance in managing software projects will help many to effectively manage software
projects. This book is a useful resource to improving the processes in your organization and leads you to
Capability Maturity Model (CMM). It focuses on improving processes in organization to deliver high
quality and productivity.

Bharati Gawande
Sr. Consultant, AIIT
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FOREWORD

The book presents a new management framework uniquely suited to the complexities of modern soft-
ware development. Rajeev T Shandilya’s pragmatic perspective exposes the shortcomings of many wellac-
cepted management priorities and equips. software professionals with state of the art knowledge derived
from his experience successful from the trenches project management experience.

This book is very effective to improve software management skills, consists of approximately over
two dozen sections, organized into four chapters.

Each chapter is written to focus on a different aspect of software project management: Software Pro-
ject Management, Software Project Execution, Software Project Measurement and Analysis, and Soft-
ware Productivity and Quality Engineering.

This book is based on practices adopted in Indian top companies who achieved the SEI Capability
Maturity Model certificate.

Chapter 1: The Software Project Management provides information about how to plan and estimate a
software development project. Using practical examples and proven techniques, the reader will learn how
to assess a software project; estimate software size, effort, cost and schedule; assess risks; and plan for a
successful software development.

Chapter 2: The Software Project Execution follows on from the planning program, focusing on the
execution phase of a software project. It emphasizes practical aspects ofrisk management, configuration
management, quality engineering, and schedule management, as well as tracking and oversight.

Chapter 3: The Software Project Measurement and Analysis shows how to define appropriate metrics
and to make effective use of them without excessive cost or alienation of software engineering staff. The
program has two running themes: taking the proper measurements and using the measurements effective-
ly. The first theme begins with several principles of measurement theory, applying them for effective se-
lection and analysis of metrics. The second focuses on understanding human behavior and using that
knowledge for effective collection and application of metrics.

Chapter 4: The Software Productivity and Quality Engineering serves as a capstone to the program,
addressing how to engineer quality into a software product while improving productivity and reducing cy-
cle time. The book shows in practical terms how to apply a variety of techniques within the context of the
software development process. Topics include cost of quality and value-added analysis, software process
improvement, software cycle time and productivity improvement, software reliability, and six-sigma

techniques.

T Vi e



Bl B

EBMFT M HABAHFHEEER, EFIETOEARKGFRFHRRRER. FH
Rajeev. T. Shandilya % LM PR EEFRAN RS HIBER B EFHGHR S RETLH;
i (£ 5K 14 0 E B B R N B 250 0 R AT RN ARG T AU RTK T 8 A SR AR

ARIRBNHE 8, o REES, R E BB RERSREEEHEAR,

B-ETRKAEEN AT, FHOENE RGTE AEE, KT E K S, K E
0 A T, BRI TR AR A

A EHF G RIS T B — & E A RE KM LRI (SED 4 88 71 BB E BLAL (CMM) N ER K
wA], ARIIREA AT TRXEAF PHLER. UTREABANSZH.

1R AT H BB B INE WX T — N R E T R, TR R SRR BT
ML UL L TR, SR HF SR PRAG — DRI B 5 A8 58K 4 K/ /R B L %% F A0 o B 5 % B
AR A s T B 8 AR IR R AT R

2 BRI H LR BRI E B R R, BRI B IR E SR Bi i [
B A BSRATE X I RO R TR R LR R R, LA R BR B AN B 2 ot B A 2R (R A

553 B BRI A I BN S W s A S SCE 4 A BB, A o B BT R ek TR
ARAERE B BHETE Z E5RETRE LIE. AEHFH T FEAPEE . 06731738 2 i )
B AROE A RN R, M THE-NEE, X EERRE T MRS e — B E, K5
TR AT R P SR U SR A A A AT R, 8 AN W E AR TR T B AR AR AT, feT
LSRR ROt M AT R,

® 4B RFRE LEMKFE AR HREZHTS, TSI RO ST A— ki
7 i, (R EH 4 1o A 7 RN 48 4 A T TR

AHRY, WITRIE LR B, ARAEF RS ROEENNARRAMNER, XEITE 0T H L
SRR A ST AT, R R B, SRR A P R AR B R 2 P, SRR W] S A 6o (T
WE)FA,






CONTENTS

PREFACE
FOREWORD
1 Software Project Management

1.

—_— e e e
wm e WN

1

Introduction [ P

Software Job Analysis

Initial Software Planning ««+-ecceoseeeeceeceencn
Work Breakdown Structure

Software Size Estimation

1.5.1 Overview

152 Estimation Procedure Guidelines B L R LT R T N P
- 48
. 56

1.5.3 Estimation Should be Created Using Estimation Software
Software Efforts and Cost Estimation Methods

1.6.1  INLrOQUCHION +++ =+ ++sesssssereennmenaeeaus tesaeevesseecunerennsanesesrennssnnesessssanssnernsernnns
- 56
- 60
- 62
- 68
- 82
- 88
- 88
- 90
- 96
- 98
- 102
- 104
- 104
- 104

1.6.2 Size
1.6.3 Types of Models

1.6.5 Software Development Efforts Multiplier
1.6.6 Problems with Existing Models
Software Development Plan

1.7.1  INtrOAUCHION  «+v receseseeseeresnsaesaessnsumsors orneusonenrssnsnsnnsenssenneeonsnens

Managerial Process

Work Packages, Schedule, and Budget

~N N AW

Index

e T R e S e
NN N NN N

2 Software Project Execution

2

* X e

1
2.2 Software Risk Management «««««« = s sesseterrerurtummunseeteenseeraeesrerrseesvesaeseanaas

Overview

Project Organization 446 et een teeate cet tetase et eeeres st aes cas tetaes e sasben seasanannn

TeChnical Process =+« +eteereres e erertoetutsors toneneennrtnesannarnersnrsnssanes

Additional COmpPONENts «+++«s s serretesseruuniiniiti e ae e

(8 ADPEndices rrrrrrseer s eeenet it e e eee e aee vas e e

X H~ B~ DN

- 38
.44
- 44

44

56

106

- 108
- 134



HH A 5 BH

FE

RIS

1 RHEMBEEHE

= R e e

1
2
.3
4
5

2.1
2.2

BB weevverrneaneen e eee e e et et et e e e he s L s et e te e he s ss sas st een e e e e e e
e & - O

RIERAFTE I oeveeeeneieenn

TAEAPRLERE v eoveremene e e i
BRAERIRL A T v oveveevreveeremmrmrn e e

1.5.1 #d -

1.6.1 %ﬁ.mmmmm“

ﬁ#%kﬁﬂ

O W n W

. 39
- 45

1.5.2 ﬁn+1§}'“%$35;}§)\]
1
1.

45
49
57

57
61
63
69
83

-+ 89

1.7.6 MBI LB oo e eer et e e e e e e e
1.7.7 R cee et et et e e e e e e e e e
2 RHEMBHRNIT

89
91
97
99
103
105
105
105
107
109
134

. X



2.2.1 Top 10 Risks List
2.2.2 Detailed Risk-Management Plans «++ssessrerereereemstetmiiiiiiiii it e
2.3  Project Tracking ceeee
2.3.1 Definition
2.3.2 Tracking Progress
2.4  Software Schedule and Cycle Time Management
2.4.1 Definition of The Three Basic Values
2.4.2 Derivative Metrics
2.4.3 Using EVA to Determine Where You are
2.4.4 Using EVA 10 FOrecast +++-w+osssreteeteeeeeimenmenasentamereerreeeeneennns
2.4.5 Additional Terminology and Definitions
2.4.6 Forecasting the Cookie Budget and Schedule
2.4.7 Can We Catch Up -
2.4.8 Using EVA on a Project
2.5 Software Configuration Management (CM)
2.5.1 Definition
2.5.2 Elements of the CM SOLUtION =+« - s eesrrsreeennnseennnesenrrsmmmnseemsnnsonn,
2.5.3 Examination of Three Standards for CM Plans
2.5.4 Summary of Three Standards
2.5.5 IEEE Standard for Software Configuration Management Plans -+
2.5.6 NASA Software Configuration Management Plan Data Item Description «:-----+- -
2.5.7 Recommendations on Standard and Tools -+« -+« e+ +eseeerrnveemeenssurernss
2.5.8 Appendix A: Outline of a Model CM Plan
2.5.9 Appendix B: Indivisual Evaluation Criteria =+« -+« cccessersnrereesnnnnes.
2.6 Software Quality ASSUTANCE <+« r+ rrserrestetaetreraaeartaeeaeeeee s ee e

3 Software Project Measurement and Analysis

3.1
3.2
3.3
3.4
3.5
3.6

Understanding Software Metrics R R

Selecting Software Metrics

Key Metrics fOI' Software Engineering PrOjECtS R T

Metrics and the Software Engineering Process ( Quantitative Process Management)

Collecting and Analyzing Metrics

Metrics Database

4 Software Quality Engineering & Productivity

4.1

4.3 How Do You Know That How Good This Software Is ++c+reerreriveiiinnnniiiin. ..

Overview

4.2 Why Quality Matters

©oxii e

- 138
-+ 142
- 146
- 146
- 152
- 156
- 156
- 158
- 160
- 162
- 162
© 162
- 164
=+ 166

- 172

- 172

- 172

- 176

- 178

- 180

182

- 186
- 188
- 194
-+ 228

244

- 246
- 252
- 258

266

- 276
- 282

288

© 290
- 290
- 292



2.3

2.4

2.5

2.6

2.2.1 +Iﬁ§¥ﬂ&“?§$
2.2.2 HEHMREITR -

-+ 139
- 143

mgﬁﬁ.mmmmm“mmmmmmmmmmmmmmmmemmmmmmmm“

JFH ER -

ﬁ%*%ﬁ%%m

RATRERE b o
¥ EVANHTHHE -
*mﬁﬁﬁmM>

E X - et et e aeeeaas
CM%&ﬁ%Mmi
%%CMﬁﬂ%_Aﬁ@
=APRAER SRR -

ﬁ%NNNNNNNN
= & A BB S~ b b
o <R e NV IS Y I

NN DN NN
(AR S IV B N Y I
R 9 AN B WN =

5.9 KFE B & MVEMAER

BREERBATIE o ovvveverver oo eeerniee e ere e ennans -

R B 8N R F0 5T

3.1
3.2
3.3
3.4
3.5
3.6

FERRERAEBERE - v oerme oo ot e et e e et et e e e e e
FEBBRAERERE oo vve oo emeeee it eee et e e e e e . .

BHETBRIHGXRER -

Eﬂﬁﬁﬁlﬁﬁﬁuméﬂﬁﬁﬂ)~mmmmm

WRHMTER -

B R TIEF0RR ¢ 4 e se

4.1
4.2
4.3

BETR o e e
R R REED cooooevrreeee et een et eeeeees e eee s s
T HIE — AN ERAEBIEFER oo ovv oo e oo oo ee e re e .

A1 SEAEEARBELIIE X e eererereeemeeen e i et e e et et et e e e s et et st e aen e
- - 163

v y
ﬁﬁwﬁi%ﬂ /f}f, k 7”“’ Cee et tiiacicieiecettantereaneiteans “eee
B cesenen senee

147
147
153
157
157

161
163

- 163
-~ 165
- 167
< 173
- 173
- 173
- 177

esecennan D I P 179
NASA iﬁﬁmﬁggﬁﬂﬁgﬁﬁﬁg
T HRUER LA TN vo v vvrvrmern i sttt e e e ee e teeee et e eeeeeeeeaeeaeenas
B A:— DB CM TR KRR -eoeeeee e : :

181
183

- 187
- 189
- 195
- 229

245

- 247
-+ 253
-+ 259

- 267
- 277
- 283

289

- 291
- 291
-+ 293

Xl ¢



