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|. Research Overview and OQutcome
c) Approach
a) Problem Statement
eta-ievel System The approach is based on model analysis and constraint solving to produce and

(causally connected self-representation + model analysis engine)

Me

Autonomic behavior (self-*) are important properties for enhancing ~ AN validate consistent configurations. It allows for the accommodation of a continuum
reliability, consistency and manageability in collaborative communication | wmes " Zewa’ W o ——ums | of target configurations. The model can capture not only architectural features

such as CVM. In the case of self-configuration, this includes replacing, re- and constraints, but also user- and system-defined policies and context-related
Initializing, removing and introducing service components at runtime. metadata.

| | | | | "= | The approach accommodates both proactive (user-
This presents the challenge of managing the combinatorial explosion of initiated) and reactive (or autonomic) adaptation. In

possible configurations especially at runtime where the potential for ol Base-tevel System P the case of reactive adaptations, model-based

raad 'j (Communications Middleware) T

unknown variability exists. Selection techniques solely based on - - - ’ simulation at runtime is used to dynamically

comparisons can quickly become intractable therefore, approaches for Proaciive Adaptation Reactive Adsplation generate suitable candidate configurations that
selection that scale well are needed. Conceptual View of the Approach guide the autonomic mechanisms in the task of
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evolving the platform to meet new unanticipated
requirements and/or environmental conditions.

While model-based constraint solving is used to

b) Background

User / Application (local) User / Application (remote)

Virtual Machine

The Communication
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layered architecture of the CVM is shown | .| | . S = The NCB metamodel, shown to the left, can be viewed as the interaction of three
on the right. S A R T Y j =3 core aspects, namely base systems, policies and requests. The flow for the
Network Communication Broker (NCB) IS || tewesgomm soker | comm. L Networ Comm. eroter =" transformation of the models are shown on the right.

the layer of CVM responsible for providing
a network independent API. Communication Networks |« » Communication Networks

e) Conclusion & Future Work
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_ _ The preliminary results of a . .
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4 ' i . 5 Prepare framework =2 _:!:ilnl:!:_ E_:“E I 2 the reSUItS Of a. Comparlson - . =
: == @ & : communication middleware, CVM.
of the new approach

Number of Communication Frameworks m— Set Asguce =+ - Alloy SoWer

¥Encouraging results show the feasibility of the
approach.

against a set reduction

approach. Our approach
scales significantly better as the number of frameworks grow.

The table to the rlght ShOWS Scenario Primary Clauses | Time(ms)| Time(ms)

Variables Variable | Instance

some of the metrics when ~e= T S5 13 T

Comparing Average Selection Times

The Alloy Model Analyzer is a lightweight modeling
tool which i1s amenable to automatic analysis. The
analysis involves the determination of the satisfiability
of a constraint within a bounded search space. This

3ANVe have identified some areas of interest for
further extension of the work, this includes
providing a more extensible model mapping at

rch IS referr h . ' fndiodway | 79 I N . . .
search space Is referred to as the scope using the Alloy Solver | s iwy |5 | = runtime through the use of generic tools like
during model simulation. Metrics from Alloy Runs those based on the QVT standard.
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