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ÁA service-based application (SBA) is a collaboration of services 
ɀto provide certain business capabilities 
ɀto achieve a set of business goals 
 

 The aim is to provide utility to users in a much more dynamic and 
flexible way than the traditional software technology. 

 
ÁA service-based system (SBS) is the overall execution context of 

the SBA to run the application and to guarantee the business goals: 
ɀRun-time environment (underlying services, software and hardware 

platforms...) 
ɀFunctional and quality requirements of the system 
ɀMonitoring and adaptation mechanisms to support application lifecycle 

 
 

Service-Based Systems 
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Service-Based Systems: Layers 
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Service-Based Systems: Aspects 
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Monitoring and Adaptation in Service-Based Systems 
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Most of the existing approaches  solve the problem in a narrow scope! 

Monitor! 

Adapt! 

Monitor! 

Adapt! 

Monitor! 

Adapt! 
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ÁLocal monitoring and adaptation mechanisms 
run in isolation from each other... 
 

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

 
 
OUTCOME: ineffective, even harmful adaptations!* 

 
 

The Problem 

8 

However, SBS layers  
are NOT in isolation! 

However, adaptations 
might be in contradiction! 

DRIVING  IDEA:  
ǐDefine a holistic cross-layer adaptation framework for SBSs which captures the 

interdependecies of the system elements such that 
ɀSystem layers (locally) offer the monitoring and adaptation capabilities 

ɀ A higher-level mechanism coordinates those capabilities 
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*In Proc. ICSOC/ServiceWave  Workshops 09: Cross-layer adaptation and monitoring of service-based applications.  



The cross-layer adaptation framework should take into account: 
 
ÁHeterogeneity of SBSs: various domains with different layers, aspects 

and building blocks. 
 
ÁDynamicity of SBSs: new system elements, new adaptation needs 

might occur. 
 
ÁIndependence of monitoring and adaptation tools: each tool 

developed separately for a specific system part, being unaware of the 
rest of the SBS. 

 
ÁContradictory adaptations: negative effects of an adaptation on other 

system parts. 
 
ÁVariety of solutions: alternative adaptations to solve the same problem. 

Challenges 

9 

Framework should 
be generic! 

Framework should 
be flexible! 

Framework should 
exploit them for 
coordination! 

Framework should 
handle impacts of 

adaptations! 

Framework should 
propose selection 

mechanism! 
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Framework should 
be generic! 

Framework should 
be flexible! 

Framework should 
exploit them for 
coordination! 

Framework should 
handle impacts of 

adaptations! 

Framework should 
propose selection 

mechanism! 

Existing cross-layer adaptation approaches oversimplify 
these important characteristics of SBSs: 
 

Approach Genericness: Flexibility: 

Re-use of 

existing 

mechanisms:

Impact 

analysis:

Suggestion of 

alternative 

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

Schmieders et al. (2012)NO NO yes NO NO
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The Main Idea 
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Feedback 
control systems Traditional 

adaptive  service-
based systems 

Proposed 
adaptive service-

based system 
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Reference Scenario: Call & Pay Taxi 
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Time analyzer 
Cost analyzer 
Data flow analyzer 

KPI relaxer 
Process optimizer 
Data mismatch solver 
QoS negotiator 
Service replacer 
Resource allocator 

SYSTEM CAPABILITIES: 
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