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Real-Time ABS language 

�  Real-Time Abstract Behavioral Specification 

�  A formal, executable, object-oriented language  
�  with a Java-like syntax and a formal semantics 

�  Designed for modeling distributed systems 
�  concurrent object groups (COG) 

�  deployment component (DC) 

�  A formal executable framework ABS-SHS for modeling 
Smart Home System. 

�  The goal is to help users to make their deployment 
decisions when they design their Smart Home system. 
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The architecture of  Smart Home System 
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Figure 1: The architecture of  Smart Home System 



The interactions of  each component 
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Figure 2: The interactions of  each component in ABS-SHS 



The methods of  each component 
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Figure 3: The methods of  each component in ABS-SHS 



The methods of  HomeOwner and ControlUnit 
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The methods of  DBase and Grid 
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The methods of  Service and Smart Devices 

9/18 



An event and its corresponding actions 
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Simulation Results of  Home Owner’s settings 
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Figure 4: Home Owner’s settings in ABS-SHS. 
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Figure 5: The actions of  the Refrigerator in ABS-SHS. 

Simulation Results of  the Refrigerator 
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Figure 6: The actions of  the Heater in ABS-SHS. 

Simulation Results of  the Heater 
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Figure 7: The actions of  the Window in ABS-SHS. 

Simulation Results of  the Window 



15/18 Figure 8: The actions of  the Lamp in ABS-SHS. 

Simulation Results of  the Lamp 



Conclusion and Future Work (1/2) 

�  In the research, we have presented the ABS-SHS 
framework based on the formal modeling language 
Real-Time ABS. 

�  With ABS-SHS, users can flexibly configure a smart 
home system, including:  
�  tariff, energy mode, subscription 
�  smart devices 
�  control unit 

�  and distributed database 
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Conclusion and Future Work (2/2) 

�  User can easily evaluate and compare the consequences 
of  different deployment decisions in the Smart Home 
system during the design phase of  their smart home 
applications, to achieve stable execution and cost-effective 
deployments. 

�  Demonstrate or verify ABS-SHS through a real Smart 
Home environment. 

�  Discuss different deployment decisions in the Smart Home 
system based on security, privacy, and, energy 
consumption, performance issues. 
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