
Contents

1

1

3
7

20
24
35

49

53

53
54
56
57

67
68

73

73
74

43

16

VII

IX

XIX

Foreword ..................................................................................................VV
John M. Carroll

Preface .......................................................................................................

Contributors ...........................................................................................

1.

1.1. Introduction ................................................................................

1.2. Design Rationale Fundamentals

1.3. Approaches to Design Rationale

1.4. Uses of DR and DR methods ...................................................

1.5. Limitations of Current DR Approaches and Software .............

1.6. Rationale Management in Software Engineering.....................

1.7. Tool Support for Rationale Management.................................

1.8. Conclusion................................................................................

Part 1  Fundamentals – Rationale Representation, Capture

and Use ..............................................................................................

2. Three Studies of Design Rationale as Explanation........................

2.1. Introduction ..............................................................................

2.2. Explanations of Complex Systems...........................................

2.3. Design Rationale as Explanation Content ................................

2.4. Three Cases of Design Rationale as Explanation.....................

2.5. Challenges and Opportunities for Design Rationale as

Explanation ..............................................................................

2.6. Conclusion................................................................................

3. Effective Design Rationale: Understanding the Barriers..............

3.1. Introduction ..............................................................................

3.2. Design Perspectives and Rationale ..........................................

................................................

.................................................

A.H. Dutoit, R. McCall, I. Mistrík, B. Paech 

R. McCall 

S.R. Haynes 

J. Horner, M.E. Atwood 

and Techniques .............................................................................
Rationale Management in Software Engineering: Concepts



78

............................................................................ 88

4.4.
4.5.
4.6.
4.7.

5.

5.1.
5.2.
5.3.
5.4.
5.5.
5.6.
5.7.
5.8.
5.9.

6.

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.

..................................................... 85

XIV Contents 

3.3. The Fundamental Barriers ..................................................
3.4. Transcending the barriers
3.5. Conclusions

4.1. 
4.2. 
4.3.

4. Rationale as a By-Product.......................................................... 91

Introduction...................................................................... 91

Rationale as a By-Product ............................................... 94

Case 2: Risk Analysis .....................................................104

Conclusions .....................................................................107

Case 1: Capturing Rationale in Software Prototypes .....100

Discussion .......................................................................106

Hypermedia Support for Argumentation-Based Rationale: 
15 Years on from gIBIS and QOC........................................... 111

Introduction and Overview ............................................111

The Design Rationale Capture Problem .........................113

Compendium ...................................................................115

................................................123

The Vision .......................................................................112

Understanding Cognitive Overhead ................................114

Reasoning Services and Verification ..............................122

Examples of Compendium in Use ..................................124
Lessons Learnt and Conclusions .................................... 129

Origins of Rationale in Software Projects ....................... 92

Revisiting ‘Intrusiveness’

Part 2 Rationale Management for Requirements Engineering ........133

A Hybrid Approach to Upstream Requirements: IBIS

Introduction ....................................................................137
The Process .....................................................................138

Example ..........................................................................146

Discussion .......................................................................150

The Tool .........................................................................144

Experience .......................................................................148

..

and Cognitive Mapping .............................................................137

S.J. Buckingham Shum, A.M. Selvin, M. Sierhuis, 
J. Conklin, C.B. Haley, B. Nuseibeh

A.H. DutoitH.

J. Rooksby, I. Sommerville, M. Pidd

K. Schneider



Contents

7.

7.1.
7.2.

7.3.
7.4.
7.5.
7.6.

8.

8.1.
8.2.

8.3.
8.4.
8.5.
8.6.
8.7.
8.8.

9.

9.1.
9.2.
9.3.
9.4.
9.5.
9.6.

10.1.

10.3.

 XV  

From DREAM to Reality: Specificities of Interactive Systems

The WinWin Approach: UsingUU  a Requirements Negotiationg

Development With Respect To Rationale Management ............. 155

Design Rationale in Exemplary Business Process Modeling ...... 191

10. Promoting and Supporting Requirements Engineering 
Creativity...................................................................................209

Introduction .................................................................... 155

Systems 156...........................................................................
TEAM Notation .............................................................157

State of Art in Rationale Management for Interactive

DREAM Tool ................................................................. 160
Case Study.......................................................................165
Conclusion ......................................................................170

Introduction .................................................................... 173

Development Process ......................................................175
Fundamental WinWin Concepts ..................................... 178

Related Work ................................................................. 189

The Theory W and WinWin Spiral Model in Software

FutureFF Directions ............................................................ 189

Tool Support for WinWn in Requirements Negotiation ...182

Using the Captured Rationale to Improve Later Decisions 188

Overview of EBPM.........................................................191

EBPM Models................................................................. 195

Relations to Other Approaches ...................................... 205

The EBPM Paradigm......................................................192

Capturing Design Rationale ...........................................199

Conclusion ......................................................................206

Introduction ....................................................................209

Understanding the RE Process........................................213

Solving.............................................................................218

10.2. Overview of Design Rationale.........................................210

10.4. RE Creativity in Relation to Psychology of Problem

.

Tool for Rationale Capture and Use.......................................... 173

An Example UsingWg inWin in Software Development .184

L. Nguyen, P.A. Swatman

H. Breitling, A. Kornstädt, J. Sauer

B. Boehm, H. Kitapci

X. Lacaze, P. Palanque, E. Barboni, R. Bastide,
varreD. Na



10.5.
10.6.

11.1.
11.2.
11.3.
11.4.

12.1.
12.2.
12.3.
12.4.
12.5.
12.6.

13.

13.1.
13.2.
13.3.
13.4.
13.5.
13.6.

14.

14.1.
14.2.
14.3.
14.4.
14.5.

XVI Contents

Using DR to Support Creative RE Process ................. 221

Summary and Conclusion ............................................. 226

Part 3  Design Rationale and Software Architecting ....................... 231
I. Mistrík

11. A Framework for Supporting Architecture Knowledge

M.A. Babar, I. Gorton, B. Kitchenham
Introduction .................................................................. 237
Background and Motivation .........................................238
Managing Architecture Design Knowledge ..................241
Conclusions and Open Issues........................................ 251

12. Capturing and Using Rationale for a Software Architecture .... 255
L. Bass, P. Clements, R.L. Nord, J. Stafford

Introduction .................................................................. 255
Structuring Rationale ...................................................256
How Will Architectural Design Rationale Be Used? ....262
Capturing Rationale .....................................................265
An Example of Capturing and Using Rationale ...........269
Summary ....................................................................... 271

Rationale-Based Support for Software Maintenance .................273

Introduction .................................................................. 273
Related Work................................................................274
Rationale for Software Maintenance ............................ 276
The SEURAT System ...................................................277
SEURAT Evaluation .................................................... 291

Conclusions and Recommendations ............................. 293

The Role of Rationale in the Design of Product Line
Architectures – A Case Study from Industry ............................297

Introduction .................................................................. 297
Approach ......................................................................298

The TFT-Panel Product Line .......................................302
Concept Assessment and Decision Making .................. 307
Conclusion .................................................................... 311

and Rationale Management ...................................................... 237

J. Knodel, D. Muthig

J.E. Burge, D.C. Brown



15.

15.1.
15.2.
15.3.
15.4.
15.5.
15.6.
15.7.

16.1.
16.2.
16.3.
16.4.

16.5.
16.6.
16.7.

17.1.
17.2.
17.3.
17.4.
17.5.

18.

18.1.
18.2.
18.3.

Contents  XVII 

The Role and Impact of Assumptions in Software Engineering 
and its Products......................................................................... 313

Introduction................................................................... 313
SPE Classification Scheme and its Implications ............314
E-type Programs and the Role of Assumptions............ 319

A Principle of Software Uncertainty .............................322

Examples of Invalidation of Assumptions .................... 323
Practical Approaches and Recommendations ...............324
FinalFF Remarks ............................................................... 325

16. Design Decisions: The Bridge between Rationale

Introduction ..................................................................329

Software Architecture ...................................................330
Rationale in Software Architecture ...............................333
Design Decisions: The Bridge Between Rationale andd
Architecture....................................................................335...
Archium ........................................................................342

Related Work and Further Developments....................345
Summary .......................................................................346

Part 4  Rationale for Organizing Bodies of Knowledge ...................349

17. Reusable Rationale Blocks: Improving Quality and Efficiency

Introduction................................................................... 353
Reusable Rationale Blocks and the Design Space ........357
RRB Process.................................................................. 361
Illustrations.................................................................... 363
Discussion and Conclusions ..........................................368

Defining Agile Patterns............................................................. 373

Introduction .................................................................. 373
Motivation for Defining Agile Patterns ........................ 375
Agile Pattern Definition Approach ............................... 377

and Architecture........................................................................ 329

of Design Choices...................................................................... 353

J.S. van der Ven, A.G.J. Jansen, J.A.G. Nijhuis, J. Bosch

M.M (Manny) Lehman, J. Fernández-Ramil

W. Hordijk, R. Wieringa

T. Bozheva, M.E. Gallo

B.Pa.P.P echaPPPPPPPPPPPP



18.4.
18.5.

19.

19.1.
19.2.
19.3.

19.4.
19.5.
19.6.

20.1.
20.2.
20.3.
20.4.
20.5.

XVIII Contents

Using the Agile Patterns ............................................... 385
Conclusions ................................................................... 389

Engineering Process Improvement: A Case Study...................... 391

Introduction................................................................... 391

REPI Rationale .............................................................393
Challenges Associated with REPI Rationale Capture

Capturing Rationale: A Tested Method ........................397
A Snapshot of a Case Study.......................................... 401

Conclusion .....................................................................405

20. Using Patterns for Sharing Requirements Engineering Process
Rationales ..................................................................................409

Introduction .................................................................. 409

Capturing Engineering Experience in Patterns ............. 410
Examples for RE Patterns ............................................ 415
Working With RE Patterns........................................... 421

Conclusion .................................................................... 425

Index ................................................................................................ 429

Capturing and Reusing Rationale Associated with Requirements

and Reuse ......................................................................396

B. Palyagar, D. Richards

L. Hagge, F. Houdek, K. Lappe, B. Paech



http://www.springer.com/978-3-540-30997-0


