2007 International Workshop on
Software Engineering for
Adaptive and Self-Managing
Systems

(SEAMS)

Minneapolis, Minnesota
20 — 26 May 2007

‘C IE E E IEEE Catalog Number: CFP0780C-PRT
° ISBN: 978-0-7695-2973-8



Proceedings

B =]
ICSE 2007 Workshops

Table of Contents

International Workshop on Software Engineering
for Adaptive and Self-Managing Systems (SEAMS 2007)

Workshop Organization

SEAMS 2007: Software Engineering for Adaptive and Self-Managing SyStemS ............ccereerriervieieneeneenreesreenennnns 01
Betty H.C. Cheng, Rogério de Lemos, Stephen Fickas, David Garlan,
Marin Litoiu, Jeff Magee, Hausi A. Miiller, and Richard Taylor

(See also Companion Volume.)

Architecture-Based Techniques for Adaptive Systems

An Architectural Style for Solving Computationally Intensive Problems
ON LaT@E INCEWOTIKS ...ttt ettt et et e e e e saeessee s e esseessesseesseenseensaenseensaenseensesnsesssenseensennsenns 03
Yuriy Brun and Nenad Medvidovic

An Architectural Strategy for Self-Adapting SYStEIMS . .......ccuerieiieiieieee ettt e e sneas 11
Danny Weyns and Tom Holvoet

Towards an Autonomic Element Architecture fOr ASSL ..o eaneee s 21
Emil Vassev and Joey Paquet

Representing Hierarchical Mobility in Software ArchiteCtUres...........ccuvvverierieriieiieie ettt ee e e e eeeens 31
Fernando J. Barros



Analyzing Quality Attributes of Adaptive
and Self-Managing Systems

Quality Criteria and an Analysis Framework for Self-Healing Systems ............cccevieviiecieniieiieneeie e 39
Sangeeta Neti and Hausi A. Miiller

Model-Based Software Design and Adaptation............cccueceerierieiiiesieniieii et esteeie et eaeseeseesseesessaesseesseenseenseens 49
Hassan Gomaa and Mohamed Hussein

Extensible Contract Broker for Performance Differentiation ............oooiiiieuuiiiiiiiiiiiieiiieee et ee e e e e e eenaereeeeas 59
Pedro Furtado and Celso Santos

Architectural Patterns for Autonomic Computing

The WSDM of Autonomic Computing: Experiences in Implementing
AUTONOIMIC WED SEIVICES ...ttt ettt e e e e e e et e et e e e e s eesaaaeeeeeesesssaaseeeeessassaaseeeeessasssnssaseeeessennnsens 67
P. Martin, W. Powley, K. Wilson, W. Tian, T. Xu, and J. Zebedee

Towards a Real-Time Reference Architecture for Autonomic SYSteMS.........eeueruierieiiriierieiieicereee et 75
Bogdan Solomon, Dan lonescu, Marin Litoiu, and Mircea Mihaescu

A Proposal for an Autonomic Grid Management SYSEEIM .........cc.veevierieriierieriierieeie e seesieesseeseeeesseesseesessesseessaesses 85
Ron Desmarais and Hausi Muller

Implementing Adaptive Performance Management in Server AppliCations ...........cecceeeveevienenenieninieneeeereeereneennes 92
Yan Liu and Ian Gorton

Analyzing Quality Attributes of Adaptive
and Self-Managing Systems
Digitally Evolving Models for Dynamically Adaptive SYSTEMS. .......ccevuieiiieieieierierieeie et 102

Heather J. Goldsby, David B. Knoester, Betty H. C. Cheng, Philip K. McKinley,
and Charles A. Ofria

Mixed-Mode Adaptation in Distributed Systems: A Case STUAY .......cevveriieriieiieeienieeee et see e eeeens 111
Karun N. Biyani and Sandeep S. Kulkarni

Designing Run-Time Fault-Tolerance Using Dynamic Updates..........cocceceeeevierierienininenenieieienenene e 121
Ali Ebnenasir

Modeling the Design and Evolution of Adaptive,
Self-Managing, and Ubiquitous Systems

A Survey of Approaches to Adaptive APPliCAtion SECUTILY .........ceeeiieirieieierieee ettt 130
Ahmed Elkhodary and Jon Whittle

Goal-Directed Context Validation for Adaptive Ubiquitous SYStEMS ........ccevvuirierieriieiieieeiesieeie e e sre e esne e 138
Chang Xu, S. C. Cheung, and W. K. Chan



Research Issues in Multiple Policy Optimization Using Collaborative
ReINfOICEMENt LEAIMINE ... .cveeeiiiiieiieie ettt ettt e et e st e e et e et e saeesseesseesseesseenseesaesseesseensaenseensesnnesssesseansennsenns
Ivana Dusparic and Vinny Cahill

Process Evolution with AtOmMiCIty CONSISTENCY ... cueeruerieiuieriierteete et eteeetteste et eteettesseesteeteeeesneesseeseesneesseesneenseenseans
Chunyang Ye, S. C. Cheung, and W. K. Chan

Author Index





