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Introduction

. Context-aware Adaptive

Thebasic idea o€ontextaware Adaptive systemshat they anticipade
based on contertwhat system functionalities the user will need and execute.
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Introduction

A number of researches have been invested in validating and verifying system

adaptation behavidrhese studies are basead
A Treebasedocation models
A AmbientCalculus
A Bigraphgheory
A Colored PetiNets
A Graphbasedpproach




Introduction

A genericmodel forContextaware systenstould satisfy the following
requirements:

A Themodel should provida reusableontext infrastructure.

Alt might facilitate representing contekbrmation and its relationship with
system entities.

Alt might conformto usemequirements

A Themodel shoulthe doted with formalbasis tgerform the required
reasoning for correctness amodel consistency
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ContextAwareSystemsSpecification
Framework

Our maintechnicakontributionconsistf defininga systematiprocesdor
contextawaresystemsnodelling,In particularthe proposednodel provides

- Y A metalayeron top of Maudefor specifyingrelevantcontextual
Information by defininga Maudebaseddomain specificlanguage
calledCTXs-Maude,

Y A dynamicuntimemanagemeribr context/systenmnteraction




Physical sensors Virtual sensors Logical sensors

Sensing layer—> Data Filter
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Context Model

Contextaware,Systems
Model

Context layer 2> CTXs-Maude
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Context Interfaces
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Management
Management layer-> runtime

environm

. \/ A layered model is defined

Functional Interfaces
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Functional layer-> ‘ ‘ ‘

Application Application Application

\/ To simplify contextandling
and processing
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An Adeguate Rormal.Basis for-Cantxare
systemspecification

the

putation ar-

A reasonable and desirdblenal method tause for this s -
following important features: Reflectivity

A It should be powerful enough to capture the pridm
specification,

A It should be execu@IE W/ EL R [ET[2R e mantics,
A 1t should be able to work

A It should provide a refinement mechanism so th&at ¢ B . . few concepts
at a time and (possibly) deliver the language semait BRI o Gifferent
refinement phases.
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A MAUDE -based LanguageForConanare
AdaptivesSystems Specification

Since Maudé&{avekt al., 2008) allows specifying modules witltdeBeable
syntax by exploiting its reflection and mpedgramming properties, we define
a domain specific language on top of core Maude that introduces new
constructors to allow specifying contexire adaptive systems

We ProposerArNew Language; Calle@txs-maude (Context-aware
SystemsiUsing\Maude)




RunningExample Pervasiv€omputing
SmarttHome

A All concepts introduced in our

model are illustrated through an
. example of a Smart home context
aware system. Smart home is a kind
of future home where pervasive
computing emerges anywhere to
facilitate our daily life.




RunningeExample Pervasiv€omputing
SmarttHome

AThe considered Smart home is composed ofulsystems:

A The Fixed systems an intelligergystenmableto perform a universal
remote control on all devices within the hdusan be used to lock,
unlock all the doors and windows; it can be used to set alarm
automatically based on the schedule fixed on the smart PDA etc.

A Smart PDA (Personal Digital Assistant) or Smart pBeselesthe
fixed system is permanently connected to the hand held smart PDA,
allowing it to access smart house devices.




Functional Layer

A A setof Componentsthatprovidesystenctorefunctionalities

AA componentcomprisesa set of orts, eachone
containinga set of Interfacesfor rovided by the

component

AComponents Connections are dynamicallyestablishedwheneverone
components providingthe serviceandthe otheris requesting.

AA Configuration Is an instanceof the definedArchitecture, containing
Instancesf alreadyleclaredomponentsypes




