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Introduction 
• IoT interconnects billions of smart objects 

– smart home 
– smart grids 
– smart parking 

• Complex applications due to heterogeneity 
and distribution scale 
– autonomous networked devices 
– sensors & actuators 
– computation & storage 

 



Motivation 
• Careful analysis prior to deployment on target 

– thorough analysis if application already deployed 
– huge test-bed not realistic   

• Simulation scales well 
– requires a model of the application 
– models are complex and need validation 
– development process in its own right 

•  Need to abstract from complexity 
 



MODELING 

Model-Driven Development 
Specification and Description Language (ITU-T standard) 
Target code and analysis via simulation 



Structure 



Behavior 



Deployment 



External Signals 



SIMULATION 

Automatic code generation 
Simulation executable using ns-3 
Interface SDL model to ns-3 stack 



SDL Simulator 
Fine-grained 
analysis 

Single node 
analysis 



Deployment Simulator 
Distributed 
• state change 
• signal send 
• signal receive 
• signal lost 

Local 
• Task 

– create, state change, delete 

• Timer 
– start, timeout, stop 

• Signal 
– send, receive, save 



Deployment Simulator 

Time-based 
Event-based 

Live 
Post-mortem 



Conclusions 
• Model-driven analysis  
• Based on standard languages 
• Full tool support 

 
• Support for TTCN-3 

– external signals 
– test distributed behavior 
– automatic deployment of test-cases  

 



THANK YOU! 
Questions? 
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