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Speciﬁcation and Veriﬁcation of Reconﬁguration Protocols in Grid

There are two approaches to building long-lived and ﬂexible Grid systems: exhaustive and generic. The former approach

make this lightweight core platform reconﬁgurable and expandable. One of the possible solutions here is to identify and

systems is highly important. Signiﬁcant part of this research lies in the area of formal speciﬁcation and veriﬁcation of the

We depart from the Fractal component model (6), a modular and extensible component model. The Fractal speciﬁcation
deﬁnes a set of notions necessary for the model, an API (Application Program Interface), and an ADL (Architecture

Fractal is a multi-level speciﬁcations. Depending on their conformance level, Fractal components can feature introspection and/or conﬁguration. The
interfaces are used in the Fractal model to allow conﬁguration (reconﬁguration),
and are deﬁned as
Reconﬁguration is obtained by triggering appropriate actions on three interfaces: life-cycle, binding, and content
control interface. A reconﬁguration can be triggered by any component that has a reference to a correct non-functional
In this work we focus on predeﬁned categories of reconﬁgurations and on proving properties on these reconﬁguration.
As far as the reconﬁguration is concerned we use the classical assumption that replacing a component by a similar one is

We provide the formal framework for the components in a speciﬁc branching-time temporal logic, or SNF
Normal Form for Computation Tree Logic) (5), and then directly apply temporal resolution as a deductive veriﬁcation tool.
Taking into account potential applications of CTL-type logics in speciﬁcation and veriﬁcation of concurrent and disis true along the path of the computation except possibly some ﬁnite initial interval of

is true along the computation path at inﬁnitely many moments of time). It has been shown that SNF
has been deﬁned while the search strategies for this method were presented in (4).
These developments allow us to argue on behalf of the following formal framework to reason about the conﬁgurations/reconﬁgurations protocols of a Grid component model:

Here we suggest the speciﬁcation of the Fractal component model (FCM) in the logic
based formal speciﬁcation of FCM, and application of the ‘branching temporal
resolution’ method (BTR), the temporal resolution technique deﬁned over the set of SNF

In the fractal model four controller interfaces are deﬁned, for reasons of space, we will only specify the safe-unbinding

, i.e. when true it speciﬁes that a Primitive with Client Interface
is a proposition which when true signiﬁes that the Life Cycle Controller is active.
stopped. Here we will only provide a partial speciﬁcation of the Life Cycle Controller and two primitive components; we
Now we introduce the speciﬁcation of the Simpliﬁed Life-Cycle Controller:

When a controller needs to dynamically reconﬁgure the scenario, some properties that we assumed as always true may not

. The Printing queue speciﬁcation is represented as
which states that a printing request has been satisﬁed by the printer which has binding
will take in consideration the safety part of the speciﬁcation and its requirements (8). Using the speciﬁcations of the
components we are able to generate a complete speciﬁcation for the example considered. To verify the properties of this
speciﬁcation we extract relevant sets of SNF
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