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                                     Abstract
There has been a move of context-aware systems into safety-critical domains including healthcare, emergency scenarios, and disaster recovery. These systems are often distributed and deployed on resource-bounded devices. Therefore, developing formal techniques for modelling and designing context-aware systems, verifying requirements and ensuring functional correctness are major challenges. We present a framework for the formal representation and verification of resource-bounded context-aware systems. We give ontological representation of contexts, translate ontologies to a set of Horn clause rules, based on these rules we build multi-agent context-aware systems and encode them into Maude specification, we then verify interesting properties of such systems using the Maude LTL model checker.
Keywords
	Pervasive computing
	Context-awareness
	Multi-agent systems
	Ontology
	Model checking




                                
                            

                            
                                
                                    
                                        
                                            
                                                
                                                   This is a preview of subscription content, log in via an institution.
                                                
                                            

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                             References
	Weiser, M.: The computer for the 21st century. ACM SIGMOBILE Mobile Computing and Communications Review - Special Issue Dedicated to Mark Weiser 3(3), 3–11 (1999)
Article 
    
                    Google Scholar 
                

	Wang, X.H., Zhang, D.Q., Gu, T., Pung, H.K.: Ontology based context modeling and reasoning using owl. In: PerCom Workshops 2004, pp. 18–22 (2004)

                        Google Scholar 
                

	Ejigu, D., Scuturici, M., Brunie, L.: An ontology-based approach to context modeling and reasoning in pervasive computing. In: PerCom Workshops 2007, pp. 14–19 (2007)

                        Google Scholar 
                

	Keßler, C., Raubal, M., Wosniok, C.: Semantic Rules for Context-Aware Geographical Information Retrieval. In: Barnaghi, P., Moessner, K., Presser, M., Meissner, S. (eds.) EuroSSC 2009. LNCS, vol. 5741, pp. 77–92. Springer, Heidelberg (2009)
Chapter 
    
                    Google Scholar 
                

	Esposito, A., Tarricone, L., Zappatore, M., Catarinucci, L., Colella, R., DiBari, A.: A Framework for Context-Aware Home-Health Monitoring. In: Sandnes, F.E., Zhang, Y., Rong, C., Yang, L.T., Ma, J. (eds.) UIC 2008. LNCS, vol. 5061, pp. 119–130. Springer, Heidelberg (2008)
Chapter 
    
                    Google Scholar 
                

	Eker, S., Meseguer, J., Sridharanarayanan, A.: The Maude LTL Model Checker and Its Implementation. In: Ball, T., Rajamani, S.K. (eds.) SPIN 2003. LNCS, vol. 2648, pp. 230–234. Springer, Heidelberg (2003)
Chapter 
    
                    Google Scholar 
                

	Dey, A.K.: Understanding and using context. Personal Ubiquitous Comput. 5(1), 4–7 (2001)
Article 
    
                    Google Scholar 
                

	Henricksen, K.: A Framework for Context-Aware Pervasive Computing Applications. PhD thesis, The University of Queensland (2003)

                        Google Scholar 
                

	Baldauf, M., Dustdar, S., Rosenberg, F.: A survey on context-aware systems. International Journal of Ad Hoc and Ubiquitous Computing 2(4), 263–277 (2007)
Article 
    
                    Google Scholar 
                

	Gruber, T.: A translation approach to portable ontology specifications. Knowledge Acquisition - Special issue: Current issues in knowledge modeling 5(2), 199–220 (1993)
Article 
    
                    Google Scholar 
                

	Grosof, B.N., Horrocks, I., Volz, R., Decker, S.: Description logic programs: Combining logic programs with description logic. In: WWW 2003, pp. 48–57. ACM Press (2003)

                        Google Scholar 
                

	Rinner, C.: Multi-criteria evaluation in support of emergency response decision-making. In: Joint CIG/ISPRS Conference on Geomatics for Disaster and Risk Management (2007)

                        Google Scholar 
                

	Baumgartner, N., Retschitzegger, W.: A survey of upper ontologies for situation awareness. In: Proceedings of the 4th IASTED International Conference on Knowledge Sharing and Collaborative Engineering, pp. 1–9 (2006)

                        Google Scholar 
                

	Protégé: The Protégé ontology editor and knowledge-base framework (Version 4.1) (July 2011), 
                      http://protege.stanford.edu/
                    
                

	Rakib, A., Faruqui, R.U., MacCaull, W.: Verifying Resource Requirements for Ontology-Driven Rule-Based Agents. In: Lukasiewicz, T., Sali, A. (eds.) FoIKS 2012. LNCS, vol. 7153, pp. 312–331. Springer, Heidelberg (2012)
Chapter 
    
                    Google Scholar 
                

	Alechina, N., Logan, B., Nga, N.H., Rakib, A.: Verifying Time and Communication Costs of Rule-Based Reasoners. In: Peled, D.A., Wooldridge, M.J. (eds.) MoChArt 2008. LNCS, vol. 5348, pp. 1–14. Springer, Heidelberg (2009)
Chapter 
    
                    Google Scholar 
                

	Culbert, C.: CLIPS reference manual. NASA (2007)

                        Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	School of Computer Science, University of Nottingham, Malaysia Campus, Malaysia
Abdur Rakib

	Department of Computer Science and Engineering, University of Chittagong, Bangladesh
Rokan Uddin Faruqui


Authors	Abdur RakibView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rokan Uddin FaruquiView author publications
You can also search for this author in
                        PubMed Google Scholar







 Editor information
Editors and Affiliations
	Nguyen Tat Thanh University, Ho Chi Minh City, Vietnam
Phan Cong Vinh , Nguyen Manh Hung , Nguyen Thanh Tung  & Junichi Suzuki , ,  & 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2013 ICST Institute for Computer Science, Social Informatics and Telecommunications Engineering


 About this paper
Cite this paper
Rakib, A., Faruqui, R.U. (2013).  A Formal Approach to Modelling and Verifying Resource-Bounded Context-Aware Agents.

                     In: Vinh, P.C., Hung, N.M., Tung, N.T., Suzuki, J. (eds) Context-Aware Systems and Applications. ICCASA 2012. Lecture Notes of the Institute for Computer Sciences, Social Informatics and Telecommunications Engineering, vol 109. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-36642-0_9
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-642-36642-0_9

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-642-36641-3

	
                                Online ISBN: 978-3-642-36642-0

	eBook Packages: Computer ScienceComputer Science (R0)


Share this paper
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.237.2.137
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


