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● Ubiquitous application developpement brings issues:
○ Conflicts of execution related to the sharing of the resources and 

competing access conflicts
○ Interference between components
○ Integration of functionalities in the assembly

(appearance / disappearance of the components)
○ …

● Moreover, any application executed in an ambient environment must 
respect the constraints imposed by the software infrastructure.

● The challenge in ubiquitous computing applications is to dynamically 
adapt the behaviors of components in a dynamic execution 
environment.
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● The WCOMP Bean class components include the 
behavior of the device  and its execution machine).

● The compilation allows to obtain a set of library 
components which are used in a given Assembly.

● However, eventual conflicts due to the connections 
involved by the Assembly can be detected only 
after execution:
○ The Designer has to modify the execution machine 

of some components and restart the design.
● The main challenge is to define the strategies 

employed by the execution machine 
encapsulating the synchronous automaton and 
handling asynchronous Input/Output.

Execution Machine
(Strategies)

Synchronous 
automaton

I/O
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● We propose a 
DEVS-based process 
which consists of 
helping the designer to:
○ Validate different 

strategies for 
execution machines 
involved in an 
Assembly.
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● DEVS-based Approach
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● Global Scheme of the 
transition between 
DEVS and WComp
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● Example of integration 
of strategies validated 
with DEVSimPy into 
WComp.
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Case study: The double click mouse system (1)
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● The proposed approach consists in encapsulating synchronous automata 
into an asynchronous environment using the DEVS formalism involves
○ Definition of a Mealy automata into DEVS with DEVSimPy environment.
○ Insertion of the synchronous model into an asynchronous environment.
○ Analysis of the results allowing to validate the potential strategies.
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Case study: The double click mouse system (2)
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● Description
○ (1) the detection of a simple click during the first cycle (with a d1 

duration)
○ (2) double click has been detected on the second cycle (with d2<d1).
○ (3) the double click is not detected and will be considered as a simple 

click.
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Case study: The double click mouse system (3)
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● DEVS Modeling of FSM
○ ON and OFF are the two states reached using simple click (e1 or e2);
○ DC_ON and DC_OFF are the two states used to represent double 

click (e1e2).
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Case study: The double click mouse system (4)

15

● DEVS Modeling of FSM
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Case study: The double click mouse system (5)
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● DEVS Simulation results
○ synchronous simulation results after 10 cycles of simulation and frequency 1
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Case study: The double click mouse system (6)
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● DEVS Simulation results
○ asynchronous simulation: outputs of the Timer model that introduce time 

lapse equals to 0.2 between the two events e1 and e2.
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Case study: The double click mouse system (7)

18

● DEVS Simulation results
○ asynchronous simulation: outputs of the Gen and Strategies models after a 

simulation with the strategy 1 (clk of Strategies model is set to 0.4).

This fault appears due to the lacks of the 
strategy 1 when a double click event occurs at 
the end of one analysis cycle.
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Case study: The double click mouse system (8)
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● DEVS Simulation results
○ The strategy 1 is not efficient 

to resolve the proposed 
problem of the asynchronous 
execution of the double click 
synchronous automata. 

○ However, the goal is to show 
how the DEVS formalism 
gives a formal framework to 
implement strategies allowing 
to deal with critical system 
computer design problems.
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● IoT components result of composition/fusion of synchronous automata that 
imply concurrent input events (complex system).

● A synchronous automaton is disassociated from its asynchronous execution 
machine that manages inputs/outputs according to strategies.

● The problem is to know if the behavior of the execution machine will remain in 
conformity with what the synchronous automaton models while considering 
additional constraints (properties) in a dynamic environment.

● DEVS is a good candidate to model the asynchronous automaton and its 
execution machine strategies in order to validate them using discrete event 
simulation.

● DEVS simulation can be used in the conflict actuation management at the 
Operational Model level.
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