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Specifying ubiquitous environments

DIASPEC,  a software architecture language

Developing ubiquitous applications 

Dedicated programming frameworks

Programming support to handle dynamicity

Static verifications

Testing ubiquitous systems at runtime 

DIASIM, a simulator

Integrated approach
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service Sensor(Location location) extends Service {}
service TagReader() extends Sensor { 
     provides event Presence to NewscastManager; 
}
service NewscastManager() extends Manager { 
      requires event Presence from TagReader;
      requires command DisplayNews from NewsNotification;
      binds session AudioMessage from Speaker, AnnouncementCenter;
}
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To simplify the development of applications 
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A service may only communicate with the services it is 

connected to in the specification (communication integrity)

How? => Using the Java type system

By supporting interaction with declared service types and its 

descendants

By forbidding to communicate with other types of services

To Statically Verify Applications
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service Service(Owner owner) { } 

service Actuator(Location location) extends Service { }

[...]

service NewsNotification() extends TextualNotification { } 

class MyNewsNotification extends NewsNotification {
   MyNewsNotification() {
      super(Owner.ADMIN, new Hall());
      [...]
   }
   [...]
}

Framework
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Service Filtering
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     NewsNotificationFilter filter = NewsNotification.getFilter();    
   filter.setLocation(Location.Hall); 

service NewsNotification(Location location) extends TextualNotification {
      ...
}

PROGRAMMING 
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service NewscastManager() extends Manager { 
     requires command DisplayNews from 
NewsNotification;
} 

service NewsNotification() extends 
TextualNotification {
     provides command DisplayNews to 
NewscastManager;
}

class MyNewscastMng extends NewscastManager 
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   News news;
   NewsNotification notifier = 
                           getDisplayNewsService(filter);
   notifier.display(news);
} 

class MyNewsNotification extends 
NewsNotification { 

  public void display(News news) {
     // TODO Auto-generated by ECLIPSE  
  }
} 

Invoker Invokee
newscast manager news notification
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service NewscastManager() extends Manager { 
   requires event Presence to TagReader;
} 

service TagReader() extends Sensor { 
      provides event Presence from 
NewscastManager;
} 

class MyNewscastMng extends NewscastManager 
{ 
     subscribePresence(filter);

  public void receive(Presence presence) {
     // TODO Auto-generated by ECLIPSE 
  }
} 

class MyTagReader extends TagReader { 
  [...]
     publish(new Presence(123456789,
                                new SchoolHall()));
  [...]
} 

Consumer Producer
newscast manager tag reader
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service NewscastManager() extends Manager { 
      binds session AudioMessage from Speaker, 
AnnouncementCenter
} 

service Speaker(AudioCapacities) extends 
Device { 
      provides session AudioMessage to 
NewscastManager
} 

class MyNewscastMng extends NewscastManager { 
  SpeakerFilter filter1; 
  AnnouncementCenter filter2;
  AudioMessage msg;
  AudioMessageSession session 
               = bindAudioMessage(filter1, filter2, msg);
} 

class MySpeaker extends Speaker { 
  public AudioMessageSession 
                    connect(AudioMessageSession s) 
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Testing applications without code modification
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The DIASIM approach

Testing applications from various application domains

Parameterizing the simulator w.r.t. a DIASPEC specification

Testing applications against multiple simulated environments 

Supporting the development of simulated services

Integration of actual primitive services

Testing applications without code modification

Emulation of simulated environments
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location=1st floorEncapsulation
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class MyNewscastManager extends NewscastManager {
   ...
   NotificationFilter filter = Notification.getFilter(); 
   filter.setLocation(new FirstFloor()); 
   Notification notifier = getNotificationService(filter);
   notifier.notify(news); 
   ...
}
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Conclusion

Integrated approach for specifying, developing and testing

Parameterized approach

Programming frameworks

Dynamicity and communication integrity

Abstracting underlying technologies

Test of applications 

Without code modification

In hybrid environments
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