
A component-based approach for Context-Aware 

Systems specification

Constantine 2 University

LIRE laboratory

Team Software Engineering and Distributed Systems

Brahim Djoudi , ChafiaBouanaka, Nadia Zeghib



Plan 

ÅIntroduction

ÅContext-Aware Systems Specification Framework 

ÅContext-aware Systems Specification

ÅA MAUDE-based Language For Context-aware Adaptive Systems 

Specification

ÅContext-AwareManagement Enivrement 

ÅConclusion  



Introduction

Context-aware Adaptive

The basic idea of  Context-aware Adaptive systems is that they anticipate ð

based on context ðwhat system functionalities the user will need and execute. 



Introduction

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

adaptation behavior. These studies are based on : 

ÅTree-based location models 

ÅAmbient Calculus 

ÅBigraphstheory 

ÅColored Petri Nets 

ÅGraph-based approach 



Introduction

A generic model for Context-aware systems should satisfy the following 
requirements: 

ÅThe model should provide a reusable context infrastructure. 

ÅIt might facilitate representing context information and its relationship with 
system entities. 

ÅIt might conform to userrequirements. 

ÅThe model should be doted with a formal basis to perform the required 
reasoning for correctness and model consistency. 



Context-Aware Systems 

Specification Framework



Context-Aware Systems Specification 

Framework

Our maintechnicalcontributionconsistsof defininga systematicprocessfor

context-awaresystemsmodelling,In particular,theproposedmodel provides:

Ý A meta-layeron top of Maudefor specifyingrelevantcontextual

information by defininga Maude-baseddomainspecificlanguage

calledCTXs-Maude,

Ý A dynamicruntimemanagementfor context/systeminteraction.



Context-aware Systems 

Model

VTo  simplify context handling 

and processing

VA layered model is defined



An Adequate Formal Basis for Context-aware 

systems specification 

A reasonable and desirable formal method to use for this scope should have the 
following important features: 

ÅIt should be powerful enough to capture the principal models of  computation and 
specification,

ÅIt should be executable in order to validate model semantics, 

ÅIt should be able to work at different levels of  abstraction, and 

ÅIt should provide a refinement mechanism so that one can focus on a few concepts 
at a time and (possibly) deliver the language semantics specification at different 
refinement phases.

Maude Language! 

Reflectivity

Meta-

Programing



A MAUDE -based Language For Context-aware 

Adaptive Systems Specification

Since Maude (Clavelet al., 2008) allows specifying modules with user-definable 

syntax by exploiting its reflection and meta-programming properties, we define 

a domain specific language on top of  core Maude that introduces new 

constructors to allow specifying context-aware adaptive systems.

We Propose A New Language, Called Ctxs-maude(Context-aware 

Systems Using Maude) 



Running Example: PervasiveComputing

Smart Home 

ÅAll 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. 



Running Example: PervasiveComputing

Smart Home 

ÅThe considered Smart home is composed of  two sub-systems: 

ÅThe Fixed system: is an intelligent systemable to perform a universal 
remote control on all devices within the house.It can 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. 

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



Functional Layer

Å A setof Componentsthatprovidesystemcorefunctionalities.

ÅA componentcomprisesa set of Provided/Required Ports, eachone
containinga set of interfacesfor Services requiredor providedby the
component.

ÅComponents Connections are dynamicallyestablishedwheneverone
componentisprovidingtheserviceandtheotheris requestingit.

ÅA Configuration is an instanceof the definedArchitecture, containing
instancesof alreadydeclaredcomponentstypes.


