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CONTEXTCONTEXT

   An environment in which reconfiguration of
components in a Grid system can be managed in
a safe and optimal way

.

The framework of Task 3.2 Components andThe framework of Task 3.2 Components and
Hierarchical Composition:Hierarchical Composition:
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Building a System - Two approachesBuilding a System - Two approaches

 Two approaches: Exhaustive approach and GenericTwo approaches: Exhaustive approach and Generic
 Exhaustive:Exhaustive:

 A system is designed to satisfy every service requestA system is designed to satisfy every service request
from applicationsfrom applications

 Generic:Generic:
 A lightweight platform is designed to satisfy only theA lightweight platform is designed to satisfy only the

basic set of service requests enabling itsbasic set of service requests enabling its
reconfigurationreconfiguration  andand  expansionexpansion

 Identify the basic set of features of the component modelIdentify the basic set of features of the component model
 Consider any other functions as pluggable componentsConsider any other functions as pluggable components
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IntelligencyIntelligency in Grid in Grid - Self- - Self-
OrganisationOrganisation

 Exhaustive approach leads to Exhaustive approach leads to very highvery high
complexitycomplexity

 Generic approach requires intelligentGeneric approach requires intelligent
techniques to manage techniques to manage reconfigurationreconfiguration
andand  expansionexpansion

 AUTOGRID AUTOGRID –– an intelligent system an intelligent system
which addresses these problemswhich addresses these problems
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Architecture of AUTOGRIDArchitecture of AUTOGRID
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Our Starting PointsOur Starting Points

 Can view components as AGENTSCan view components as AGENTS
 Ideologically similar to a model presentedIdeologically similar to a model presented

by Jean Bernard by Jean Bernard StefaniStefani: Component is a: Component is a
Runtime entityRuntime entity

 The overall system design as a multi-The overall system design as a multi-
layered multi-agent systemlayered multi-agent system

 Enables use of agent based formalEnables use of agent based formal
specification and verificationspecification and verification



AUTOGRID Information FlowAUTOGRID Information Flow
 Multi-layered self-organizing generic GridMulti-layered self-organizing generic Grid

architecturearchitecture
 Requests on reconfigurations of components of aRequests on reconfigurations of components of a

component model are automatically generatedcomponent model are automatically generated
 A problem-solving (TESS engine) engine automaticallyA problem-solving (TESS engine) engine automatically

provides optimal solutionsprovides optimal solutions
 Provide efficient information flow to enable passing theProvide efficient information flow to enable passing the

requests to this engine and the solutions backrequests to this engine and the solutions back
(Semantic Interpreter)(Semantic Interpreter)
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Various Levels of Specification and VerificationVarious Levels of Specification and Verification

 Component Model Specification - Component Model Specification - Requests onRequests on
reconfigurationsreconfigurations

 Specification of dynamic system - Framework ofSpecification of dynamic system - Framework of
Temporal LogicTemporal Logic

 Prove core correctness properties of the underlyingProve core correctness properties of the underlying
systems systems e.g., ve.g., verify the erify the behaviourbehaviour of a system of of a system of
componentscomponents

 Temporal Reasoning over TreesTemporal Reasoning over Trees
 Potentially apply well established methods of automatedPotentially apply well established methods of automated

reasoning such as verification and problem solvingreasoning such as verification and problem solving
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High Level Specification and VerificationHigh Level Specification and Verification
Temporal Representation and ReasoningTemporal Representation and Reasoning

 High-level specification techniquesHigh-level specification techniques
 →→    Prove core correctness properties ofProve core correctness properties of

the underlying systemsthe underlying systems
 Potentially apply well established methodsPotentially apply well established methods

of automated reasoning such asof automated reasoning such as
verification and problem solvingverification and problem solving

 →→ e.g.,  e.g., Verify the Verify the behaviourbehaviour of a system of a system
of componentsof components
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Examples of Temporal LogicExamples of Temporal Logic
SpecificationsSpecifications

 Invariant: a process Invariant: a process PP is preserved from some point on, is preserved from some point on,
i.e. i.e. ‘‘alwaysalways P P  ’’, i.e. , i.e. P becomes an invariantP becomes an invariant

 It will be always the case that a property It will be always the case that a property PP  eventuallyeventually
holdsholds

 I want the conditionI want the condition Q Q to eventually happen such that it to eventually happen such that it
will be true always untilwill be true always until  PP  eventually holdseventually holds

 No two processes No two processes PP and  and QQ reach a critical point at the reach a critical point at the
same time.same time.

 A configuration A configuration CCnn  is accessible from the configurationis accessible from the configuration
CCmm
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Semantic Semantic InterptererInterpterer

 Requests on reconfigurations of the component modelRequests on reconfigurations of the component model
should be interpreted for the problem solving engineshould be interpreted for the problem solving engine

 Assumption: Component = agentAssumption: Component = agent

 Allows to invoke agent based specification techniquesAllows to invoke agent based specification techniques

 We suggest that this is done in form of abstractionWe suggest that this is done in form of abstraction
which is then interpreted via automatawhich is then interpreted via automata

 Input from the automata can be translated into theInput from the automata can be translated into the
temporal logic specificationtemporal logic specification
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Temporal Logic Specification andTemporal Logic Specification and
VerificationVerification

 Temporal framework Temporal framework –– specific language initially specific language initially
developed for the computation tree logic CTLdeveloped for the computation tree logic CTL

    (A.     (A. BolotovBolotov, University of Westminster), University of Westminster)

 Specific expressive formalism which capturesSpecific expressive formalism which captures

 Initial ConditionsInitial Conditions

 Transitions of the systemTransitions of the system

 Acceptable conditions (eventualities)Acceptable conditions (eventualities)

 Interpreted over tree canonical modelsInterpreted over tree canonical models

 Enables application of deductive techniques such asEnables application of deductive techniques such as
resolution and extensions to resolution and extensions to eroteticerotetic deductive reasoning deductive reasoning
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Problem Solving EngineProblem Solving Engine

 Novel problem solving technique basedNovel problem solving technique based
upon the fusion of the frameworks ofupon the fusion of the frameworks of
eroteticerotetic and temporal logic. and temporal logic.

 Formal representation of questions andFormal representation of questions and
corresponding reasoning (corresponding reasoning (A.WisniewskiA.Wisniewski & &
M.UrbanskiM.Urbanski, University of , University of PoznanPoznan,,
Poland).Poland).
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Current workCurrent work

 Famous problem in automata based methods Famous problem in automata based methods ––
state explosion!state explosion!

 Investigation of expressiveness of temporalInvestigation of expressiveness of temporal
logic specification and tree automatalogic specification and tree automata

 Enables use of deductive techniquesEnables use of deductive techniques
 Tree automata = modal Tree automata = modal mumu-calculus-calculus
 Can we capture this expressive system in ourCan we capture this expressive system in our

framworkframwork? If yes then we will enable? If yes then we will enable
 FixpointFixpoint calculations in a dynamic environment calculations in a dynamic environment
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Future WorksFuture Works

 Interpretation of abstraction and requestsInterpretation of abstraction and requests
in terms of automatain terms of automata
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