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puting

o Ubiquitous systems are aware of contextual information
on the user and may adapt their services accordingly

— Spatial, Temporal, Spatiotemporal, Computing and Social
Environments

« Ubiquitous systems need to be less dependent on user-
Intervention
— Pervasive information, Self-adaptation
— Automatic context acquisition and detection

 How do we develop ubiquitous systems?

— Context and Component Oriented Architectures are the key
concepts
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e Building ubiquitous applications that
provide service adaptation presents
software development challenges:

— How to sensor and to represent context
Information?

— How to describe the systems services and
theirs context restrictions?

— How to describe the adaptation policies?
— How to execute the adaptation mechanisms?
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ased Architecture

 Ubiquitous applications can be structured by using
component-based architecture
— System as a set of interoperable and interconnected
components
« Component-based programming model

— Component is a piece of self-contained, self-deployable
computer code with well-defined functionality and can be
assembled with other components through its interface

— Improve reuse and system evolution

 Component for Ubiquitous Systems
— Context adaptation in different levels

— The system can be reconfigured for provide optimized delivery of
contents

— A component service can change his behavior according context
Information
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ased Approaches

 Traditional middleware technologies
— DCOM, Corba, EJB, OpenCMM

— They are inadequate for mobile environments
« Memory Resources
* Transaction, Security

— Total transparence for adaptation

 Mobile-based approaches

— Only dynamic reconfiguration as adaptation
mechanism

— Poor context description and adaptation policies
» Symbolic contexts

— Component frameworks do not deal with the device
heterogeneity problem
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* Web Semantic technologies for representation
of context and adaptation policies

— High level contexts

* A new context-aware component-based
framework

— Component model supporting context-awareness

— New adaptations mechanisms
* Deployment phase
» Dynamic reconfiguration

— Context Event-based Notification
* Query context information
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tions Technologies

« CC/PP (Composite Capabilities / Preferences Profile)
— UAProf (User Agent Profile)
 Static characteristics of the mobile device and its browser

— CC/PP Extension
» Limited to RDF description capabilities
* (Henricksen and al, 2003)

« OWL-DL
— Socam Context Ontology

« Common high-level context ontology
* (Zhang and al, 2004)

— Context Ontology (Preuveneers and al, 2004)

— COMANTO Upper-Level Ontology (Strimpakou and al, 2006)
» Preferences with context elements

— CoBrA Ontology (Context Broker Architecture)
« Ambient intelligent systems (H. Chen and T. Finin, 2003)
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tions Technologies

* Related-work problems

— There is no explicit separation of static and
dynamic characteristics of the context
o Context Capture Infrastructures
— No rules to derive high-level context
Information
 Implicit context elements from explicit ones

— Incomplete device description
 Virtual machine properties
» Accessories descriptions
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eneity Problem

e Diverse device configurations
— Hardware and Software
— Multimedia Accessories
— Sensors

e Java mobile middleware one solution?

— 1.8 billion devices

— Different Versions of Virtual Machines
» Optional Packages

October 2007
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Ontology

What is J2ME?

October 2007
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J2ME

October 2007
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J2ME Ontology

Concepts Hierarchy

Concepts Properties

October 2007
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J2ME Ontology

Concepts Hierarchy



Inference rules

 For example, with our ontologies we can
represent.
— BOB has md
— md is a MobileDevice, it hasMDModel K750i
— md hasAccessories GPSKirio
— K7501 hasPrelnstalledSoftware k7501IVM
— K750iVM hasOptionalPackage jsr-82
e But, our ontology can not answer if a service
executed by md can access the GPSKIirio
— Derived high-levels context

— Context enable conditions and Context execution
restrictions

October 2007
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Inference rules

 We propose a set of rules that explicit the
knowledge of J2ME applications

— what kind of “actions” a midlet can do in a specific
context
* API presence

— support FloatCalculus, BluetoothConnection, CameraFunctions
— support 3DVisualization, SVGVisualization, JPEGVisualization

» Accessory/HardwareResource presence + API
— canAccess GPSBluetooth, Camera

— SWRL for describe them

* Rules using OWL concepts
e Transformation to JESS-Rules

October 2007 25



Rule Example

J2MEApplication(?midlet)
MobileDevice(?md)
MobileDeviceModel(?mdModel)
JavaVirtualMachine(?j2meVM)
GPSBIluetooth(?gpsbluetooth)
ISExecutedBy(?midlet, ?md)
hasMDModel(?md, ?mdModel)
hasPrelnstalledSoftwares(?mdModel, ?j2meVM)
hasJavaPlatform(?j2meVM, ?j2mePlatform)
j2Zme:hasOptionalPackages(?j2mePlatform, ?jsr)
j2Zme:JSR-82(?jsr)
j2Zme:J2ME(?j2mePlatform)
hasAccessories(?md, ?gpsbluetooth)
canAccess(?midlet, ?gpsbluetooth)

Instances

Knowledge of J2ZME

High-Level Contexts

October 2007
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Application Description

* The context ontology
provide elements to
describe the application

) _ tion mponent
— List of services \@Q ,7
 Composed Services

— Services Implementations
. Components hasSerwqes I

e The restrictions and Yo,
enable conditions are 9 Services
describe in SWRL ~p isComposedBy
— Priority
— Current Implementation

/ hasCurrentimplementation
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A Context-Aware Deployment
Example

October 2007
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A Context-Aware Deployment
Example

 Components Execution Restrictions

ContextDescription(?context)

hasContextElements(?context, ?md)

canAccess(?md, ?gpsbluetooth)
canExecute(getLocationBTGPS, true)

* Asserted Properties

— hasActiveService(contextOfBob, skiStationNearMe)

— hasCurrentimplementation(getLocation, getLocationB TGPS)
— hasCurrentimplementation(mapVizualization, showMap Image)
October 2007 30



Perspectives

 Implement the component framework

— Performance evaluation for deployment and
dynamic reconfiguration

e Extend adaptation policies
— Other context types
— Context matching with uncertainty presence

 PhotoMap Project
— Context Acquisition
— Device Heterogeneity

October 2007
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Merci!!!
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