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Abstract

This presentation reports a digest of our survey report on research trends in Software
Architecture, which has been done as an activity of IPA/SEC. It is well-known that in developing
a software system the abstract architectural design of the system affects much on the whole
software development. In this sense, the research on software architecture is very important as a
software engineering research. In this survey, we extensively investigated academic papers
published since 1999 to observe their trends. Additionally, we conducted interviews with 10
researchers in the area of Software Architecture to further validate and deepen our analysis. In
this presentation, extracting from our report for IPA/SEC, we briefly explain our methodology
and the results of our investigation.
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[RUP] Rational Unified Process (RUP)

[PL] -
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[UML] Unified Modeling Language (UML) —

[MDA] Model-Driven Architecture (MDA) —
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ICSE — International Conference on Software
Engineering

FSE — ACM SIGSOFT Symposium on the
Foundations of Software Engineering

OOPSLA — International Conference on
Object-Oriented  Programming,  Systems,
Languages, and Applications

ECOOP - European Conference on
Object-Oriented Programming
15

WICSA — Working IEEE/IFIP Conference on
Software Architecture

SPLC — Software Product Line Conference
(including International Conference on Product
Family Engineering)

AOSD —  Aspect-Oriented Software
Development Conference

BPM — International Conference on Business
Process Management

CD - International Working Conference on
Component Deployment

EDOC - International Enterprise Distributed
Object Computing Conference

FASE - International Conference on
Fundamental =~ Approaches to  Software
Engineering

GPCE - International Conference on
Generative Programming and Component
Engineering

ICCBSS - International Conference on
COTS-Based Software Systems

ICECCS - International Conference on

Complex Computer Systems
ICSOC — IEEE International Conference on
Service-Oriented Computing
ICWS - |EEE International Conference on

Web Services

RE - International Conference  on
Requirements Engineering

UML - International Conference on the

Unified Modeling Language
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1 ave.lyear 40

Conf. | Year Authors Title citations | ave./year
WICSA | 2002]|Joao Pedro Sousa, David| Aura: an Architectural Framework for User Mobility in Ubiquitous Cq 61 20.33
ICSE 2002]Jonathan Aldrich, Craig qArchJava: connecting software architecture to implementation 60 20.00
ICSE 2000|Nikunj R. Mehta, Nenad MTowards a taxonomy of software connectors 91 18.20
ICSE 2003|Don S. Batory, Jacob NedScaling Step-Wise Refinement 33 16.50
ICSE 1999|Nenad Medvidovic, David|A Language and Environment for Architecture-Based Software Devel 97 16.17
ICSE 2002|Eric M. Dashofy, Andre vqAn infrastructure for the rapid development of XML-based architect 37 12.33
ICSE 1999|Rick Kazman, Mario Barb{Experience with Performing Architecture Tradeoff Analysis 70 11.67
ICSE 1999]Ilvan T. Bowman, Richard |Linux as a Case Study: Its Extracted Software Architecture 67 11.17
ICSE 1999|Rudolf K. Keller, Reinhard Pattern-Based Reverse-Engineering of Design Components 66 11.00
UML 2000|David Garlan, Andrew KojfReconciling the Needs of Architectural Description with Object-Mod 52 10.40
WICSA | 1999]Christine Hofmeister, Roll Describing Software Architecture with UML 61 10.17
ECOOP | 2002]Jonathan Aldrich, Craig JArchitectural Reasoning in ArchJava 29 9.67
WICSA | 2001]Eric M. Dashofy, Andre vdA Highly-Extensible, XML-Based Architecture Description Language 36 9.00
ICSE 1999]|Jean-Marc DeBaud, Klau]A Systematic Approach to Derive the Scope of Software Product Li 50 8.33
ICSE 1999]Jan Bosch Product-Line Architectures in Industry: A Case Study 48 8.00
ICSE 2003]Anita Sarma, Zahra NoroqPalantir: Raising Awareness among Configuration Management Works| 16 8.00
WICSA | 2002]Shang-Wen Cheng, Davidl Using Architectural Style as a Basis for System Self-repair 23 7.67
UML 1999|Luis Filipe Andrade, Jose|Interconnecting Objects Via Contracts 45 7.50
PFE 2001]Jan Bosch, Gert Florijn, [ Variability Issues in Software Product Lines 28 7.00
ICSE 1999|Eric M. Dashofy, Nenad MUsing Off-the-Shelf Middleware to Implement Connectors in Distriby 41 6.83
SPLC 2000|Martin L. Griss Implementing Product-Line Features by Composing Component Aspq 33 6.60
FSE 2001 Sebastian Uchitel, Jeff K{Detecting implied scenarios in message sequence chart specification| 25 6.25
ICSE 2000|Roy T. Fielding, Richard NPrincipled design of the modern Web architecture 31 6.20
WICSA | 1999]|Nenad Medvidovic, David| Assessing the Suitability of a Standard Design Method for Modeling 37 6.17
ICSE 1999|Elisabetta Di Nitto, David|Exploiting ADLs to Specify Architectural Styles Induced by Middlewa| 36 6.00
OOPSLA 2001|Dirk Riehle, Steven Fraleil The Architecture of a UML Virtual Machine 23 5.75
WICSA | 1999]Mark H. Klein, Rick Kazm{ Attribute-Based Architecture Styles 34 5.67
WICSA | 1999|Jeff Magee, Jeff Kramer, | Behaviour Analysis of Software Architectures 33 5.50
ECOOP | 2003]Jonathan Aldrich, Vibha §Language Support for Connector Abstractions 11 5.50
GPCE 2002|Sandeep Neema, Ted BaflGenerators for Synthesis of QoS Adaptation in Distributed Real-Tim: 16 5.33
ICSE 2001|Rick Kazman, Jai Asundi,|Quantifying the Costs and Benefits of Architectural Decisions 21 5.25
WICSA | 2001|Bridget Spitznagel, David|A Compositional Approach for Constructing Connectors 21 5.25
ECOOP | 2000f{Marcus Fontoura, WolfgalUML-F: A Modeling Language for Object-Oriented Frameworks 26 5.20
FSE 1999|Pascal Fradet, Daniel Le |Consistency Checking for Multiple View Software Architectures 31 5.17
RE 2002]Jon G. Hall, Michael JackiRelating Software Requirements and Architectures Using Problem Fr| 15 5.00
SPLC 2002]|Jan Bosch Maturity and Evolution in Software Product Lines: Approaches, Artef 15 5.00
RE 1999]|John C. Grundy Aspect-Oriented Requirements Engineering for Component-Based S| 29 4.83
FSE 2001 |Nima Kaveh, Wolfgang EnfDeadlock detection in distribution object systems 19 4.75
FSE 1999|Michel Wermelinger, JoselAlgebraic Software Architecture Reconfiguration 27 4.50
ICSE 2003|Bridget Spitznagel, David|A Compositional Formalization of Connector Wrappers 9 4,50

2 11

Conf. | Year Authors Title |
FSE 2004|Sebastian Uchitel, Robert Chatley, Jeff Kran System architecture: the context for scenario-based model synthe
FSE 2004Xiaofang Zhang, Michal Young, John Howard|Refining code-design mapping with flow analysis
ICSE 2004 |wilhelm Hasselbring, Ralf Reussner, Holger JThe Dublo Architecture Pattern for Smooth Migration of Business
ICSE 2004|Mari Matinlassi Comparison of Software Product Line Architecture Design Method
ICSE 2004[Mauro Caporuscio, Paola Inverardi, Patrizio | Compositional Verification of Middleware-Based Software Architec
ICSE 2004|Mark Grechanik, Don S. Batory, Dewayne E.|Design of Large-Scale Polylingual Systems
ICSE 2004]Alexandre R. J. Francois A Hybrid Architectural Style for Distributed Parallel Processing of
ICSE 2004|Rohit Khare, Richard N. Taylor Extending the Representational State Transfer (REST) Architectur
ICSE 2004|Hong Yan, David Garlan, Bradley R. Schmerl|DiscoTect: A System for Discovering Architectures from Running ¢
ICSE 2004|Bas van der Raadt, Jasper Soetendal, MichidPolyphony in Architecture
ICSE 2004]lan Gorton, Jereme Haack Architecting in the Face of Uncertainty: An Experience Report

® WWW - International World-Wide Web
Conference
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0490


志渡澤
テキストボックス
－49－


[R] Research concerning requirements

Non-Fu, al
Requir

Domain-specific
Requirements

Stake Holders

Understanding

Communicafion

[C] Research on communicative

Communi use of architecture

cation
Document '

ation

Developers

Analysis / Reasoning

Architect
rchitecture
Configuration ’

Architecture building
Methodologies

System A

System B

Products

‘ Engineering

[M] Research on
architecture metamodels

51

[R]

(M]
23 [A]
11 [S]

12 [C]

[C]

15
[A] Rese - g and analyzing

individual architectures

0 500

[S] Research on synchronizing an
architecture and systems

[R]

Klein Attribute-Based Architectural Style
(ABAYS) Grundy Aspect-Oriented
Component Requirements Engineering

Cheng

[M]

(Architecture

Description Language, ADL)

ADL


志渡澤
テキストボックス
－50－


Dashofy

ADL
ADL
ADL
Mehta
Spitznagel
[A]
Magee Uchitel
Kazman

Architecture Tradeoff Analysis Method (ATAM)
Cost Benefit Analysis

Method (CBAM)
Uchitel
Medvidovic Wermelinger
Fradet
[S]
Batory
AHEAD
Feature Aspect
Aldrich

0510

Sarma

Zan Keller Yan

4.
[M]
[A]
[S]
[RI[C]

[MI[A]IC]
[RI[C]
[MI[A]IC]

MDA
Model-Driven Architecture

® UML (Unified Modeling Language)

UML


志渡澤
テキストボックス
－51－


IPA/SEC

SEC

[1] M. Tatsubori, H. Maruyama, M. Kobayashi, D.
Yellin, H. Yoshida, and N. Kawai, A Survey Report
on Research Trends in Software Architecture,
Software Engineering Center Report, 1PA/SEC,
2005. (To appear)
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