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PREFACE

This book provides a comprehensive study and concept
clearing for B. Tech./ MCA/ M. Tech. students. It is our
intent to give the students the best available latest
information and concepts on the subject. The
organization of the book is organized in such a way that
it makes strong foundation and depth knowledge of
Software Engineering.

Since high technology changes rapidly, we have
presented the material in a generic manner, unbiased
toward particular machine implementations. To pace
with technology changes, frequent updates with newer
editions become a necessity, and we plan to make
revisions every year in future.

28 April, 2017

25 Prof. (Dr.) K.P. Yadav



ACKNOWLEDGEMENT

I would like to thank people who guided and supported
me during this process. Without their contributions, this
work would not have been possible.

I express my sincere gratitude to Prof. M. C. Govil, MNIT
Jaipur, Prof. Raghu Raj Singh, Director KNIT
Sultanpur,Prof. D. R. Somshekhar, Director (B. Tech.)
IIMT Greater Noida, Prof. D. S. Yadav Director, GEC
Banda, and Dr. Yashpal Singh, Associate Professor &
HOD, BIET Jhanshi, Shri R. P. Yadav, Joint Director
Govt. ITI Lucknow along with my friends, and colleagues
for their constructive and insightful help in solving many
of the issues. I recognize their efforts, time and
significant contributions in making of all this possible.

I am extremely thankful to the renowned authors and
researchers whose valuable works have been consulted
and discussed in my book.

Last and definitely not the least, I express my deep sense
of appreciation to my family members : wife, son, and
daughter for their support, cooperation and patience
during the completion of my book.

25 Prof. (Dr.) K.P.Yadav



CONTENTS

CHAPTER 1
INTRODUCTION.......oiirimniiriinnniniinanisninnesiinsnnasessnennasane, 1
1.1.  SOFTWARE COMPONENTS.....ccciiiiiitiniiin it 2
1.2.  COMPONENT AS A SERVICE PROVIDER.......cccccevvmiiiiiiiiiiniiininnne 3
1.3, COMPONENT MODELS......cccceiiiiiiiiiiiiiiiiciiicicec s 3
1.4.  SOFTWARE CHARACTERISTICS ....ccccoiiiiiiiiiiiiiiiiciiicecieciecs 4
1.5, SOFTWARE CRISIS.....coooiiiiiiiiiiiiiiiiiicii e 8
1.6. SOFTWARE ENGINEERING PROCESSES........ccccoeiiiniiiiiiiiiiiiiinns 8
1.7.  SIMILARITY AND DIFFERENCES FROM CONVENTIONAL
ENGINEERING PROCESSES........cooiiiiiiiiiiiiniiieciciic i 9
1.8. SOFTWARE QUALITY ATTRIBUTES.......ccocciiiiiiiiiiiiicciiciiece 10
1.9. SOFTWARE DEVELOPMENT LIFE CYCLE (SDLC) .c..eoverveeeerueeneenens 11
1.10.  WATERFALL MODEL .....ccveiiiiiiiiiiiiiiiicniiciicciecce e 13
1.11.  PROTOTYPE MODEL ....ccceevviiiiiiiiiiiiiiiiiciicciicce e 16
1.12. SPIRAL MODEL....cctiiiiiiiiiiiiiniiicniic e 19
1.13. ITERATIVE ENHANCEMENT MODEL.......cccevviiiiiiiiiiiiiiiiiiennnee 21
CHAPTER 2
SOFTWARE REQUIREMENT SPECIFICATIONS ................... 23
2.1.  REQUIREMENT ELICITATION PROCESS.........ccccovviviiiiniiiniieenne, 25
2.2, ANALYSIS oo 30
2.3, FEASIBILITY STUDY ...cociiiiiiiiiiiiiiniicricic e 36
2.4.  INFORMATION MODELING........ccceevviiriiiiiiiiiinnicce e, 39
2.5. DATA FLOW DIAGRAM ......coovtiiitiiiiiniiicniic e 41
2.6.  ENTITY RELATIONSHIP DIAGRAM (ERD) ....ccceouvriniriniiriciennen 45
2.7.  DECISION TABLE .....otiiiiiiiiiiintici 46
2.8. SRS DOCUMENT ...octiiiiiiitiiiintic 47
2.9. IEEE STANDARDS FOR SRS......coiviiiiiiiiiiniiiiiicicnc e, 47
2.10. SOFTWARE QUALITY ASSURANCE (SQA): VERIFICATION AND
VALIDATION.....oiiiiiiiiiiiiiiiicrici e 48
2.11. SQAPLAN ..ottt 49
2.12. SOFTWARE QUALITY FRAMEWORKS.......ccccovviiiniiniiiiniiiee, 50
2.13. 1SO 9000 MODELS .....ccvtiiiiiiiiiiiicciic 50

2.14.

SEI-CMM MODEL......oiiiiiiiiiiiiiiiiiiiici e 52



CHAPTER 3

SOFTWARE DESIGN .....cccuuuiiiiimnniiiiinnniiiieeniineeenieeenene. 57
3.1.  BASIC CONCEPT OF SOFTWARE DESIGN.......cccccvvviiiiiiiiiininenns 57
3.2. LOW LEVEL DESIGN MODULARIZATION .....cccceviviiiiriiiniiiniiinns 69
3.3. DESIGN STRUCTURE CHART .....coiiviiiiiiiiiiiiiiccciinc i, 70
3.4, PSEUDO CODES .....cocuiiiiiiiiiiiiiiiiicniic e 72
3.5, FLOAT CHARTS ...ttt 73
3.6.  COUPLING AND COHESION MEASURES........ccocvviiiiiiiiiiininenns 75
3.7.  DESIGN STRATEGIES .....coeiiiiiiiiiiiiiiiiiic i 76
3.8.  FUNCTION ORIENTED DESIGN.......ccoviiiiiiiiiiiiiiiiiiiiiiniiecciens 76
3.9. OBJECT ORIENTED DESIGN.......coovuiiiiiiiiiiiiiiiiin i 77
3.10. SOFTWARE MEASUREMENT AND METRICS .......cccoviiviiiiinnnnnnn. 80
3.11. VARIOUS SIZES......coiviiiiiiiiiiiiiiiiiciicciiceec e 82
3.12. HALESTEAD’S SOFTWARE SCIENCE........cccoiviiiiiiniiicieiceeeee, 83
3.13. FUNCTION POINT (FP) BASED MEASURES.......cccctvurieienieriennenn 86
3.14. CYCLOMATIC COMPLEXITY MEASURES ......cccoovviiiiiiiiiiiiiiienns 87
3.15. CONTROL FLOW GRAPHS .....coctiiiiiiitiiiiic i 88
CHAPTER 4

SOFTWARE TESTING.....ccccceiritmmniirinnniiiienniineennnineennene 89
4.1.  SOFTWARE TESTING TUTORIAL.......covviiiiiiiiiiiiiecieiee, 90
4.2, WHATISTESTING? ..coriiiiiiiiiiiieeeceeeeeee e 91
4.3, WHO DOES TESTING? ...coiiiiiiiiiiiienicieereerc et 91
4.4. WHEN TO START TESTING? ....oiriiiiiiiiiiiiierecee e 92
4.5.  WHEN TO STOP TESTING? ....ccoooiiiiiiiiiiiiiciciin i 92
4.6.  VERIFICATION & VALIDATION .....ccocoiiiiiiiiiiiiiicniniic i 93
4.7. TESTING, QUALITY ASSURANCE AND QUALITY CONTROL.......... 94
4.8.  SOFTWARE TESTING TOOLS ......oooviiiiiiiiiiiiiiiicecicc, 97
4.9.  SOFTWARE TESTING METHODS .......cccooiviiiiiiiniiiniiiiincee, 98
4.10. LEVELS OF SOFTWARE TESTING ......covciiiiiiiiiiiiiiicciecece 101
4.11. SOFTWARE TESTING DOCUMENTATION ....ccccoviiiiiiiiiiiienn 113
4.12. NEED FOR SOFTWARE TESTING........ccccceiiiiiiiiiiiiiccicece 116
4.13. TESTING METHODS .....oovviiiiiiiiiiiiiiii 117
4.14. WEYUKER ON TESTING ......cocviiiiiiiiiiiiiiiiicec 123
4.15. ACCEPTANCE TESTING.....cooviiiiriiiiiiiiieiiiici i 123

4.16.

WALK THROUGH AND INSPECTION ......oeviiiiiiiiiiiiieeeiiiieee, 125



CHAPTER 5
SOFTWARE MAINTENANCE AND PROJECT

MANAGEMENT....ccccciiiiimnniininnniiiiinniinieenineeeeeeee. 127
5.1.  SOFTWARE AS AN EVOLUTIONARY ENTITY ..ccovvviiiiiniiniiiiinneennne 127
5.2, NEED FOR MAINTENANCE.......cccocviiiiiiiiniiiiiiiiic e 127
5.3. IMPORTANCE OF SOFTWARE MAINTENANCE........cccccevviuninnnne 128
5.4.  COST OF MAINTENANCE .......cccovviiiiiiiiiiiniiiciii e 131
5.5.  SOFTWARE REVERSE-ENGINEERING .......cocovviiiiiiiiiiiiiiiiiie, 135
5.6. SOFTWARE CONFIGURATION MANAGEMENT ACTIVITIES....... 147
5.7.  CHANGE CONTROL PROCESS.......cccccovviiiiniiiiiniiiciinecnnneeens 149
5.8. SOFTWARE VERSION CONTROL......ccoveuverinimiieiiiiiieiineeiinieeens 149
5.9. AN OVERVIEW OF CASE TOOLS ......ccoveviiiiiiiiiiiiiciieecieeee 150
5.12.  WHAT DOES EFFORT MEAN? ....ccooiiiiiiiiiiieiceciecre e 156
5.13. RESOURCE ALLOCATION MODELS......cccccvviiiiiiiiiiiiiiiiiiiiieeee 163

REFERENCES .......ccvuuuiiriinnniininininninnninnnsaaisnsssnssenneenes 167






