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Context 

 Applications build on heterogeneous resources 

 Cloud services 

 Devices: sensors, boxes, smartphones… 

 

 

 BUT, no control over resources life-cycle 

 Resources can appear and disappear 

 Resources may be unknown before application starts 

Application Adaption 
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Application Adaptation 
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 Design level 

 Software product lines 

 

 

 

 

 Code level 

 Service-Oriented Component Models 
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Administration level 

 Problem: Gap between design and runtime levels 

 

 

 

 

 

 Consequences: 

 Complexity of administration tasks increases 

 Administration tasks are error-prone 

Design level Runtime level 

? 

Self-administration 
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Our approach 
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Model-Driven Architecture 
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Architecture Meta-Model 
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Design Architecture Meta-Model 

9 

Design 
Architecture 

Component 
SpecificationConf 

Component 
ImplementationConf 

min-provided-card 
max-provided-card 
min-required-card 
max-required-card 

Conception 
Binding 

value 

ScalarValue 

implements 
0..1 

* 

Component 
Specification 

Component 
Implementation 

* 0..1 

/requiredInterface 

/providedInterface 

instanceOf 

1 

* 

0..1 

1 

* * 

1 1 

* 

* 

1 

1 

1 

consumer 

provider 

1 

* 
* 

* 

1 

id 

Interface 

provided 
required 

<<enumeration>> 
InterfaceType 

id 

ServiceContract 

id 

<<abstract>> 
ComponentType 

id 

<<abstract>> 
Architecture 

requiredItfId 
providedItfId 

<<abstract>> 
Binding 

id 

<<abstract>> 
ComponentObjet 

interfaces * 1 

Property 
Definition 

1 

0..1 

* 

* 
1 

id 

<<abstract>> 
Definition 

<<abstract>> 
Value 

Constraint 
Definition 

Parameter 
Definition 

StateVariable 
Definition 

Philippe LALANDA, Stéphanie CHOLLET, Etienne GANDRILLE, Catherine HAMON 



Runtime Architecture Meta-Model 
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Runtime platform 

Transformations between architectures 
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Use case: Actimetrics  

 MEDICAL project 

 Orange Labs, LIG, Telecom 
ParisTech, ScalAgent 

 

 

 Environment platform 

 Distributed 

 Heterogeneous 

 Dynamic 

 Flexible 

http://www.medical.imag.fr 

12 Philippe LALANDA, Stéphanie CHOLLET, Etienne GANDRILLE, Catherine HAMON 

http://www.medical.imag.fr/


Implementation 
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Cilia-IDE 
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Implementation facts 
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 19535 loc 

 Knowledge database : 10939 loc 

 Cilia-IDE : 8379 loc 

 Autonomic manager : 217 loc 

 

 MEDICAL project 

 just ended (2011-2014) 

 reports and videos available : http://medical.imag.fr 



Conclusion 

 

 In autonomic management: 

 Knowledge is a keypoint 

 

 Knowledge representation: 

 Architecture abstraction level 

 Runtime platform 

 Execution context 
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Thank you! 

Philippe Lalanda  philippe.lalanda@imag.fr  

Stéphanie Chollet stephanie.chollet@grenoble-inp.fr   

Etienne Gandrille etienne.gandrille@orange.com  

Catherine Hamon  catherine.hamon@orange.com  
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