Proceedings

= =]

29" International Conference
on
Software Engineering

ICSE 2007

20-26 May 2007 e Minneapolis, Minnesota

Sponsored by
IEEE Computer Society Technical Council on Software Engineering
The ACM Special Interest Group on Software Engineering (SIGSOFT)

COMPUTER
SOCIETY

e O

Los Alamitos, California IEEE
CPS » @ computer
contrss ure o Washington ®  Tokyo society




29" International Conference on Software Engineering

2007
TABLE OF CONTENTS
VOLUME 1

RESEARCH PAPERS

PROGRAM ANALYSIS I

Parallel Randomized State-SPace SEANCH ........ccoiiiiiiiere et 1
M.B. Dwyer, S. Elbaum, S. Person, R. Purandare

Sequential Circuits for Relational ANAIYSIS ..........cooiiiiii e 11
F. Zaraket, A. Aziz, S. Khurshid

A Sound Assertion Semantics for the Dependable Systems Evolution Verifying Compiler.........c..c.c........ 21
P. Chalin

MODELS

Behaviour Model Synthesis from Properties and SCENAKI0S...........cccviveiierieieiienese s e 31
S. Uchitel, G. Brunet, M. Chechik

Feature Oriented Model Driven Development: A Case Study for Portlets.........cccccoovevevvnivvieinsiecccneneenn, 41
S. Trujillo, D. Batory, O. Diaz

Matching and Merging of Statecharts SPeCifiCations ... 51

S. Nejati, M. Sabetzadeh, M. Chechik, S. Easterbrook, P. Zave

TESTING |

Regression Test Selection for ASPeCtd SOTIWAIE..........coiiiiiiiii e 61
Guoging Xu, Atanas Rountev

Feedback-directed RaNdom TeSt GENEIAtION .........c.ecicviiiieie ittt sttt s re s sbb e s srreesanas 71
C. Pacheco, S.K. Lahiri, M.D. Ernst, T. Ball

Compatibility and Regression Testing of COTS-component-based Software............ccccocevvvieiiveivccicieinennn, 81
Leonardo Mariani, S. Papagiannakis, M. Pezze

CLONE DETECTION AND REMOVAL

DECKARD: Scalable and Accurate Tree-based Detection of Code CIONES..........cocevevvriveeiviicccee e 91
Lingxiao Jiang, G. Misherghi, Zhendong Su, S. Glondu

Very-Large Scale Code Clone Analysis and Visualization of Open Source Programs using
Distributed CCFINAEr: D-CCRINAEL ......cecoi ittt be et e et e st e s taesbeesteesresaneeas 101
S. Livieri, Y. Higo, M. Matushita, K. Inoue



Using Server Pages to Unify Clones in Web Applications: A Trade-off Analysis.......cc.ccooociinvincninnn, 111
D.C. Rajapakse, S. Jarzabek

ASPECT ORIENTED SOFTWARE ENGINEERING

Automated Inference of Pointcuts in Aspect-oriented Refactoring .........cccooviviiiiiiiiini s 121
P. Anbalagan, Tao Xie

A Formal Framework for Automated Round-trip Software Engineering in Static Aspect
Weaving and TransfoOrMAations .........c.ccii it sre b e besbeere e e enee s 131
M. Chalabine, C. Kessler

Identifying Feature Interactions in Multi-language Aspect-oriented Frameworks.............cccccoevvevvivinenns 141
S. Kojarski, D.H. Lorenz

MAINTENANCE

Tracking Code Clones in EVOIVING SOFtWAIE ........ccoviieieie et e 151
E. Duala-Ekoko, M.P. Robillard

Do Maintainers Utilize Deployed Design Patterns Effectively? ... 161
T.H. Ng, S.C. Cheung, W.K. Chan, Y.T. Yu

OPIUM: Optimal Package Install/Uninstall Manager............coooiiriiiiiineie e 171

C. Tucker, D. Shuffelton, R. Jhala, S. Lerner

SOFTWARE ARCHITECTURE
Modeling Product Line Architectures through Change Sets and Relationships.........cccccccviiiicinninnenn, 181
S.A. Hendrickson, A. van der Hoek

On Accurate Automatic Verification of Publish-subscribe ArchiteCtures........cocccovvevveeiiicce e, 191
L. Baresi, C. Ghezzi, L. Mottola

Supporting Heterogeneous Architecture Descriptions in an Extensible TooISet ..........cccccvvvvvvievvvininenn, 201
M. Leclercq, A.E. Ozcan, V. Quema, J. Stefani

PROGRAM ANALYSIS |

Adaptive ONliNeg Program ANAIYSIS ..ottt b et sbe et 211
M.B. Dwyer, A. Kinneer, S. Elbaum

Exception-chain Analysis: Revealing Exception Handling Architecture in Java Server
F N o] o] 1 Tor= L1 [o] o S OSSOSO 221
Chen Fu, B.G. Ryder

Path-Sensitive Inference of Function Precedence ProtoCOIS..........oceiiviiiieieiiic ettt 231
M.K. Ramanathan, A. Grama, S. Jagannathan

DEBUGGING AND FAULT CORRECTION

GoalDebug: A Spreadsheet Debugger for ENG USEIS .......ccccoiviiieiieieiie st sresaeneeseens 241
R. Abraham, M. Erwig



A Technique for Enabling and Supporting Debugging of Field Failures............ccccooeiviniiineiicneenen, 251
J. Clause, A. Orso

POLUS: A POwerful Live Updating SYSTEIM ........cociiiiiiieiisiee ettt s 261
Haibo Chen, Jie Yu, Rong Chen, Binyu Zang, Pen-Chung Yew

DESIGN |

Supporting Generic Sketching-based Input of Diagrams in a Domain-specific Visual
(=TT U Vo (IR \Y Y = T (T | SR 271
J. Grundy, J. Hosking

Fixing Inconsistencies in UML DeSign MOGEIS...........covrviiiinieiiciecce e 281
A. Egyed
The Factory Pattern in API Design: A Usability Evaluation .............cococviiiiiiiiiicicececse e 291

B. Ellis, J. Stylos, B. Myers

PROGRAM ANALYSIS Il
Overview and Evaluation of Constraint Validation Approaches in Java ............ccceeevreneiineneicneneennen, 301
L. Froihofer, G. Glos, J. Osrael, K.M. Goeschka

Ownership and Immutability Inference for UML-based Object Access Control...........ccccoceeveiiiiiennnnn, 311
Yin Liu, A. Milanova

Automatic Inference of Structural Changes for Matching Across Program Versions ............cccoeveveveane. 321
Miryung Kim, D. Notkin, D. Grossman

HUMAN ASPECTS IN SOFTWARE DEVELOPMENT
Information Needs in Collocated Software Development TeaMS.........cccevvrvieieriesieerie e 331
AJ. Ko, R. DeLine, G. Venolia

The Social Dynamics of Pair Programming...........cccceiveerineiiesnsese et sie s see e e sse e e ssesseensenes 341
Jan Chong, T. Hurlbutt

Role Migration and Advancement Processes in OSSD Projects: A Comparative Case Study................. 351
C. Jensen, W. Scacchi

DESIGN Il

The Role of Experience and Ability in Comprehension Tasks Supported by UML
) (] =101 1Y 01X U TP URO TP UPRTOUTURURPPN 361
F. Ricca, M. Di Penta, M. Torchiano, P. Tonella, M. Ceccato

Information Hiding and Visibility in Interface SpecifiCations ...........cccccvviiiiinsieicecce e 371
G.T. Leavens, P. Muller

TESTING 11

Using GUI Run-time State as Feedback to Generate TeSt CaSeS.......cccvvvrvrererieareeriereresesreseeseeeeseensenes 381
X. Yuan, A.M. Memon



VOLUME 2
Automated Generation Of CONTEXT-AWAIE TESES .......iiviiiiiiiie ettt re et e e sbee e st e st reesbe e e sreeesreea e 391
Zhimin Wang, S. Elbaum, D.S. Rosenblum

[ )Y/ o] g o @] g ol ] [Tol - ] T FO OSSP URURR RSP 401
R. Majumdar, K. Sen

REFACTORING AND REUSE
Refactoring-aware Configuration Management for Object-oriented Programs.........c.cccccceveeeveinsrnnnnn, 411
D. Dig, K. Manzoor, R. Johnson, T.N. Nguyen

Refactoring for Parameterizing JAVa CIASSES........ccieiiiiieiiieieeieeieesie e ste e sresae e aesresrestesrestesneeseeseensenns 421
A. Kiezun, M.D. Ernst, F. Tip, R.M. Fuhrer

Supporting the Investigation and Planning of Pragmatic Reuse Tasks .........ccccvevviveivnieeieienenesnsnsnenens 431
R. Holmes, R.J. Walker

SECURITY
Mining Security-sensitive Operations in Legacy Code using Concept ANalysis..........ccooevvvirereienenennnes 441
V. Ganapathy, D. King, T. Jaeger, S. Jha

Managing Impacts of Security Protocol Changes in Service-oriented Applications.............cccccocevvrenee. 451
H. Skogsrud, B. Benatallah, F. Casati, F. Toumani

When Role Models have Flaws: Static Validation of Enterprise Security PoliCies ..........ccccccovevvieircnenne. 461
M. Pistoia, S.J. Fink, R.J. Flynn, E. Yahav

SOFTWARE DEFECTS
Predicting Faults from Cached HiStOrY ........cccviiiiiiii e e 471
Sunghun Kim, T. Zimmermann, E. James Whitehead Jr., A. Zeller

Detection of Duplicate Defect Reports using Natural Language ProCcessing........cccoeveveververereneseesnseens 481
P. Runeson, M. Alexandersson, O. Nyholm

EXPERIENCE REPORTS

AGILE METHODS AND SOFTWARE DESIGN

An Empirical Study of the Evolution of an Agile-developed Software System...........cccccoevvineinincennen. 491
A. Capiluppi, J. Fernandez-Ramil, J. Higman, H.C. Sharp, N. Smith

Agility and Experimentation: Practical Techniques for Resolving Architectural Tradeoffs.................. 499
T.C. Nicholas Graham, R. Kazman, C. Walmsley

Usability Implications of Requiring Parameters in Objects’ CONStructors ..........cccocevvvevivivciecicvieseennenns 509
J. Stylos, S. Clarke



PERFORMANCE AND METRICS

Performance Evaluation and Prediction for Legacy Information Systems ..........cccccooeiiiinininicienene 519
Y. Jin, A. Tang, J. Han, Y. Liu

Software Development Environments for Scientific and Engineering Software: A Series of
CASE SEUTIES ...tttk E bbb R bt bR bR R R bR R Rt n e 529
J.C. Carver, R.P. Kendall, S.E. Squires, D.E. Post

Company-wide Implementation of Metrics for Early Software Fault Detection ............cccccoovvvviiveiciennns 539
L. Damm, L. Lundberg

MODELING

Applying Template Meta-programming Techniques for a Domain-specific Visual
Language- An Industrial EXPErience REPOIT..........coiiiiiiiiiiiie ettt 549
M. Karaila, T. Systa

Model-based Security Engineering of Distributed Information Systems using UMLSEC ..........ccccceeuenee. 559
B. Best, J. Jurjens, B. Nuseibeh

Reconceptualizing a Family of Heterogeneous Embedded Systems via Explicit
YN ol a1 T (0 = IS U T o] Lo SRS 569
S. Malek, C. Seo, S. Ravula, B. Petrus, N. Medvidovic

TESTING

‘Good' Organisational Reasons for ‘Bad’ Software Testing: An Ethnographic Study of
Testing in a Small SOftWare COMPANY .....c.voviiiie et sresresresneere e e eneees 579
D. Martin, J. Rooksby, M. Rouncefield, I. Sommerville

Enhancing Software Testing by Judicious use of Code Coverage Information...........cccooeevvniinnennne. 589
S. Berner, R. Weber, R.K. Keller

Randomized Differential Testing as a Prelude to Formal Verification ............c.ccoceiiiiniiiiinicicnc 598
A. Groce, G. Holzmann, R. Joshi

SOFTWARE DEVELOPMENT PROCESSES

Can Requirements be Creative? Experiences with an Enhanced Air Space Management
A1 L 1 [ PP PR UPRTP 608
N. Maiden, C. Ncube, S. Robertson

Applying 1ISO 9001:2000, MPS.BR and CMMI to Achieve Software Process Maturity: BL

INFOrMAtiCA’S PAtNWAY .....c.veviiiciecc e et te e s e e et e tesrenreaneeneeeenes 618
Analia Irigoyen Ferreiro Ferreira, Gleison Santos, Roberta Cerqueira, Mariano Montoni, Ahilton
Barreto, Andrea O. Soares Barreto, Ana Regina Rocha



Maturity Status within Front-end SUPPOrt OrganiSations...........cccoureiiiriiiineineeese s 628
M. Kajko-Mattsson

EDUCATION PAPERS

PEDAGOGY

A Constructivist Approach to Teaching SOftWare ProCESSES ........ooviviiiriiiiireieeeeee e e 638
J. Srinivasan, K. Lundgvist

Using Experiments in Software Engineering as an Auxiliary Tool for Teaching- A
Qualitative Evaluation from the Perspective of Students’ Learning Process ..........cccccocevvvvivsvsiecivciernennn, 647
M. Staron

On the Impact of a Collaborative Pedagogy on African American Millennial Students in
Yo V2Tl = g To T TCT=T T T TSRS 651
L. Williams, L. Layman, K.M. Slaten, S.B. Berenson, C. Seaman

CURRICULA AND COURSE DESIGN |

Bug Hunt: Making Early Software Testing Lessons Engaging and Affordable.............cccccovvviivivinnene. 661
S. Elbaum, S. Person, J. Dokulil, M. Jorde

Good Practices for Educational Software ENgineering Projects...........ccocviiiiiiiiiinens e 671
L. van der Duim, J. Andersson, M. Sinnema

Top SE: Educating Superarchitects Who Can Apply Software Engineering Tools to
Practical DevelopmeNnt iN JAPAN .........cccooiiiiiiiceceee et re e e s e et e be b e resaeete e e et e 681
S. Honiden, Y. Tahara, N. Yoshioka, K. Taguchi, H. Washizaki

EVALUATION

A Leveled Examination of Test-driven Development ACCEPLANCE ........ccevveieiiieii e 691
D.S. Janzen, H. Saiedian

Using Soloman-Felder Learning Style Index to Evaluate Pedagogical Resources for
Introductory Programming ClASSES ........c..ciiiiiiieieerie ettt sttt sttt 695
I.A. Zualkernan

Design and Evaluation of a Diagrammatic Notation to Aid in the Understanding of
(000] o (o] B] § ¢=] 0103V @F0] g T=] o TR T T T TR P RSP OTRTOPTUPTUPTURO 699
S. Xie, E. Kraemer, R.E.K. Stirewalt

CURRICULA AND COURSE DESIGN 11

Creating A Computer Security Curriculum in a Software Engineering Program ............cccccocevevenennene. 703
B.S. Rubin, B.S. Misra

Introducing Accessibility Requirements through External Stakeholder Utilization in an
Undergraduate Requirements ENGINEEriNG COUISE.........cocviireiieeeriiiesiesesesreseeseeseeseesseseesressesseeseeseensenes 707
Stephanie Ludi



Bringing the Systems Analysis and Design Course into 21st Century: A Case Study in
Implementing Modern Software Engineering PrinCipIES ..........cooviiiiiniiiineicneee e 715
C.G. Jones

A Template for Real World Team Projects for Highly Populated Software Engineering
L0 Fo TSSOSO SRS 719
B. Turhan, A. Bener

FORMAL RESEARCH DEMONSTRATIONS

SOFTWARE EVOLUTION

Spotlight: A Prototype Tool for SOftWare Plans...........cccciiiiiieiiciccce e 723
D. Coppit, R.R. Painter, M. Revelle

SoQueT: Query-based Documentation of CrossCutting CONCEINS ........c.covvviereieeieee e 727
M. Marin, L. Moonen, A. van Deursen

SoftGUESS: Visualization and Exploration of Code Clones in ConteXt.........c.ccocvvvvrivnieeieienieneseseseenens 731

E. Adar, Miryung Kim

TESTING AND ANALYSIS

Kato: A Program Slicing Tool for Declarative SpPecifiCations...........ccccooiiiiiiiiinicic e 735
E. Uzuncaova, S. Khurshid

Korat: A Tool for Generating Structurally Complex Test INPULS ..........ccoceieiiiiniciciee e 739
A. Milicevic, S. Misailovic, D. Marinov, S. Khurshid

Crisp- A Fault Localization Tool for Java Programs ..........cccccvceiiieieiinie e sese e seesie e sse e svesseseeseesnens 743
O.C. Chesley, X. Ren, B.G. Ryder, F. Tip

DEVELOPMENT, INTEGRATION, AND MAINTENANCE

Suade: Topology-based Searches for Software INVestigation............cccce v iisienie e 747
F.W. Warr, M.P. Robillard

SYNTHESIS: A Tool for Automatically Assembling Correct and Distributed Component-
DASEA SYSTRIMS ...t b bt b bbbt bbbt b s bt h bt bbbt bbb 751
M. Autili, P. Inverardi, A. Navarra, M. Tivoli

Presentations by Programmers fOr ProgramiMers ... 755
Li-Te Cheng, M. Desmond, M. Storey

MODELING

UML/Analyzer: A Tool for the Instand Consistency Checking of UML Models ...........ccccovvvvivieviencnnn 759
A. Egyed

Revel8or: Model Driven Capacity Planning TOOI SUILE..........ccvcveieiiie s 763

Liming Zhu, Yan Liu, N.B. Bui, I. Gorton



Tool Support for Developing Advanced Mechatronic Systems: Integrating the Fujaba
Real-time Tool SUIte WIth CAMEL-VIBW .....oooiieiiie ettt te ettt e et e s st e e e st e e e seateesssbaeesserbeeesanes
S. Burmester, H. Giese, S. Henkler, M. Hirsch, M. Tichy, A. Gambuzza, E. Munch, H. Vocking

Author Index





