aptation of ServicBased Systems

PHD Thesis Presentation

AsliZengin
zengin@fbk.eu
SOA Research Unit, FEHrst

December 20, 2012

ONDAZIONE
RU

F
BRUNO KESSLER



Introduction Framework CLAM Approach Adaptation Selection Implementation and Evaluation Concl

OUTLINE

A Introduction
Z Dynamicity and heterogeneity of Servidgéased Systems
Z Adaptation problem in ServicBased Systems
Z Existing work and challenges

A Crosslayer Adaptation Framework
Z System modeling
Z Adaptation modeling
Z The framework

A CLAM Approach
Z The CLAM algorithm

A Adaptation Selection
Z Multi criteria decision analysis

A Implementation and Evaluation

A Conclusions



Introduction Framework CLAM Approach Adaptation Selection Implementation and Evaluation Concli

ServiceBased Systems

A A service-based application (SBAJs a collaboration of services
Z to provide certain business capabilities
Z to achieve a set of business goals

The aimis toprovide utility to users in a much more dynamic and
flexible way than theraditional software technology.

A Aservicebased system (SBSis the overall execution context of

the SBA to run the application and to guarantee the business goals:
Z Runtime environment (underlying services, software and hardware
platforms...)
Z Functional and quality requirements of the system
Z Monitoring and adaptation mechanisms to support application lifecycle
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ServiceBased Systems: Layers
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ServiceBased Systems: Aspects

Enforcement
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onitoring and Adaptation in ServieBased Systems

Most of the existing approaches solve the problem in a narrow scope!

Monitor!
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The Problem
A Local monitoring and adaptatiomechanisms However,SBS layers
run in isolatiorfrom each other... are NOT in isolation

A The impact of a local adaptation on the whole
SBS is not investigated...

However,adaptations
might be in contradictioh

OUTCOME ineffective, even harmful adaptations!*

# DRIVING IDEA:
Define a holistic crosslayer adaptation framework for SBSswhich captures the
interdependecieof the system elements such that
Z System layers (locally) offer the monitoring and adaptation capabilities
Z A higherlevel mechanism coordinates those capabilities

*In Proc. ICSOC&erviceWaveWorkshops 09Crosslayer adaptation and monitoring of servideased applications.| 8
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Challenges

The crosdayer adaptation framework should take into accou Fragee\év;r]lé ;?P”Id

A Heterogeneity of SBSsvarious domains with differentTaye
and building blocks.

A Dynamicity of SBSsnew system elements, new adapfationfEEuEWeie= el
might occur. exploit them for

coordination!

A Independence of monitoring and adaptation tools:each tool
developed separately for a specific system paging unaware
rest of the SBS.

A Contradictory adaptations: negative effects of an adaptatioff=e e e eIl

system parts. propose selection
mechanism!

A Variety of solutions: alternative adaptations to solve the sa
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Challenges
( N\
EXxisting crosslayer adaptation approaches oversimplify )
these important characteristics of SBSs:
Re-use of Suggestion of b
existing Impact |alternative
Approach Genericness]Flexibility: [mechanisms: [analysis:|solutions:
Gjorven et al. (2008) [NO yes yes NO NO
Fugini et al. (2010) NO NO yes NO NO <
Hirzalla et al. (2011) |[NO NO NO yes NO
Zeginis et al. (2011) [NO yes yes NO NO
Popescu et al. (2012) |yes NO yes NO yes <
Wetzstein et al. (2012) [NO yes yes NO yes
thieders et al. (2013N0O NO yes NO NO /
10/
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The Main Idea
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Reference Scenario: Call & Pay Taxi

SYSTEM CAPABILITIES:

Time analyzer
Cost analyzer
Data flow analyzer

KPI relaxer

Process optimizer
Data mismatch solver
QoS negotiator
Service replacer
Resource allocator 13




