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Service Integration

Service transformation is the process or result of changing from
one appearance, state, or phase to another
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...Spontaneous

Spontaneous Integration: decided by the middleware for the
applications and/or users

Transparent for applications and users, the middleware is proactive
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Service Integration Middleware

Service Transformation Middleware are MDA based approach:
MIDAS[2006], Perv-ML[2004]

Service Composition Middleware are goal-oriented based:
Perse[2007], SeGSeC[2005], Broker[2005]

Service Adaptation Middleware are based on the
disappearance of services: MADAM[2006], Carisma[2003],
Socam[2004]
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Threefold Thesis Contribution

Unified vision for the service integration. Proposing a
middleware model that provides the necessary modules for
service transformation, composition and adaptation: The SIM
Middleware Model

Functional & Non Functional Service Integration Relations

Spontaneous Service Integration for Pervasive Environments
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Service Relation

Service Equivalence Relation: Two services are equivalent and
can substitute one another

Service Composition Relation: Two services are composable
and offer new functionalities resulting from the composition
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Two operations can be equivalent (interface and
implementation) with different non-functional properties.

QoSDegree(opi , opj) =
∑|Npopi |

k=1 wk ∗ deg(npkopi , npkopj)

For three equivalent operations opi , opj , opk
QoSDegree(opi , opj) 6= QoSDegree(opi , opk) 6= QoSDegree(opj , opk)
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Service disappears: Search for equivalent or almost equivalent
services that best fit the non functional properties of the

disappearing service
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Equivalent or almost equivalent service appears: Possible
substitution if the new service fits best the non functional

properties of the applications
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MyStudio
Evaluation

Implementation issues

Project: ANIS, Inria gforge

Code: JVM, OSGi/Felix, 47 classes, 6407 lines

Hardware: 2 laptops (Windows XP, Kubuntu 7.04), webcam
logitech

Technical points:

Service generation via bundle creation (sun.tools)
Remote call vi RMI
OWL-S Mindswap ontology reasoner
(http://www.mindswap.org/)
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Conclusion

Unified vision for the service integration

A generic service integration middleware: SIM
A spontaneous instantiation of SIM: MySIM middleware

Functional and Non-Functional service integration relations:
the equivalence and composition relations

Equivalence, almost equivalence and composition relations
over service interfaces and implementations
Introducing new metrics: semantic distance, QoS degree
function

Spontaneous service integration for pervasive environments

Application transparent service composition with semantic
control
Service adaptation upon appearance and disappearance of
services based on functional and non functional properties
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Improving MySIM middleware

Service model

Functional property enabling to compose two operations twice
upon different inputs.
Semantic distance and concept level considerations

Service transformation

Automating the transformation model
Extending the prototype to other platforms

Service composition

Combining n services

Service adaptation

Taking the state of a service into account
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N. Ibrahim, F. Le Mouël, and S. Frénot Middleware technologies for ubiquitous computing. Handbook of Research
on Next Generation Networks and Ubiquitous Computing. IGI Global Publication. To appear 2009.

International Conferences:
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