
Contents 

Preface x> 

Acknowledgments xiii 

PART I: FUNDAMENTALS OF MEASUREMENT AND EXPERIMENTARON 

1 Measurement: what is it and why do it? 3 

1.1 Measurement in everyday life 4 
1.2 Measurement in software engineering 9 
1.3 The scope of software metrics 14 
1.4 Summary 20 
1.5 Exercises 20 

2 The basics of measurement 23 

2.1 The representational theory of measurement 24 
2.2 Measurement and models 36 
2.3 Measurement scales and scale types 45 
2.4 Meaningfulness in measurement 54 
2.5 Summary 67 
2.6 Exercises 68 
2.7 Further reading 71 

3 A goal-based framework for software measurement 73 

3.1 Classifying software measures 74 
3.2 Determining what to measure 83 
3.3 Applying the framework 96 



VIII CoNTENTS 

11.4 Teams, tools, and methods 416 
11.5 Summary 423 
11.6 Exercises 424 
11.7 Further reading 425 

12 Making process predictions 427 

12.1 Good estimates 428 
12.2 Cost estimation: problems and approaches 432 
12.3 Models of effort and cost 43 5 
12.4 Problems with existing modeling methods 445 
12.5 Dealing with problems of current estimation methods 449 
12.6 Implications for process prediction 455 
12.7 Summary 457 
12.8 Exercises 458 
12.9 Further reading 459 

PART I I I : MEASUREMENT AND MANAGEMENT 

13 Planning a measurement program 463 

13.1 What is a metrics plan? 464 
13.2 Why and what: developing goals, questions, and metrics 465 
13.3 Where and when: mapping measures to activities 476 
13.4 How: measurement tools 477 
13.5 Who: measurers, analysts, and audience 479 
13.6 Revising the plan 482 
13.7 Summary 483 
13.8 Exercises 484 
13.9 Further reading 485 

14 Measurement in practice 487 

14.1 Success criteria 487 
14.2 Measurement in the small 491 
14.3 Measurement in the large 499 
14.4 Lessons learned 511 
14.5 Summary 514 
14.6 Exercises 514 
14.7 Further reading 515 

15 Empírica! research in software engineering 519 

15.1 Problems with empirical research 520 



CONTENTS IX 

15.2 Investigating producís 524 
15.3 Investigating resources 529 
15.4 Investigating processes 531 
15.5 Measurement today and tomorrow 535 
15.6 Summary 539 
15.7 Exercises 539 
15.8 Further reading 539 

Appendix A: Solutions to selected exercises 541 

Appendix B: Metrics tools 559 

Appendix C: Acronyms and glossary 561 

Annotated Bibliography 563 

Index 623 


