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Introduction & Context (1)

e Ubiquitous application developpement brings issues:
o Conflicts of execution related to the sharing of the resources and
competing access conflicts
o Interference between components
o Integration of functionalities in the assembly
(appearance / disappearance of the components)
o ...
e Moreover, any application executed in an ambient environment must
respect the constraints imposed by the software infrastructure.
e The challenge in ubiquitous computing applications is to dynamically
adapt the behaviors of components in a dynamic execution
environment.
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Introduction & Context (2)

e The WCOMP Bean class components include the
behavior of the device and its execution machine).
e The compilation allows to obtain a set of library

components which are used in a given Assembly.

e However, eventual conflicts due to the connections Synchronous
involved by the Assembly can be detected only aUt?fTaton
after execution: 10

o The Designer has to modify the execution machine Execution Machine
of some components and restart the design. (Strategies)

e The main challenge is to define the strategies
employed by the execution machine
encapsulating the synchronous automaton and
handling asynchronous Input/Output.
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2. Objectives
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Objectives

e \We propose a
DEVS-based process
which consists of

helping the designer to:

o Validate different
strategies for
execution machines
involved in an
Assembly.

DEVS Specification of

Components and Assembly )

Y

DEVS Simulation

Transformation
DEVS to Components
and Assembly

Conflict due to
Asynchronous
Coupling ?
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3. DEVS-based M&S of Synchronous Automaton with its
Asynchronous Execution Machine
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DEVS-based M&S of Synchronous Automaton with its

Asynchronous Execution Machine (1)

e DEVS-based Approach

Input Events Inputs ; Synchronous
(TI")Uth Table) Strategies Kutomaton Collector
Asynchronous Automaton
Input/Output
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DEVS-based M&S of Synchronous Automaton with its

Asynchronous Execution Machine (2)

Global Scheme of the
transition between
DEVS and WComp

Transition from WComp
Model to DEVS (DEVSimPy)

Transition from DEVSimPy
to WComp

Galaxy

Model
Finite Synchronous Automata Checking

Load automata.c exported by autom2circuit

DEVSimPy

AM @ Wcomp Plug-in

+ b Strategy
DEVS Validation

Exec Machine Simulations
Strategy Behavior

Load strategy.py Python file

WComp

Compile (DLL) .

Container

Bean class (C#)

L. Capocchi, Workshop on Actuation conflict in loT - I3S - Sophia-Antipolis. Nov. 2018



DEVS-based M&S of Synchronous Automaton with its

Asynchronous Execution Machine (3)

DEVSimPy

e Example of integration
. . AM
of strategies validated Sidice AM Lamp
with DEVSIimPy into | —
WCom P. Ue::gen Sttlaut:ines "g‘:ﬁg'
AM
-.\ MotionGen Simula& ‘‘‘‘‘ ’/,'

N

{l Load Strategies.py
WComp

//Create the Lamp componant Container
C# Bean Lamp

Motio
Sensor,

Compile (.DLL)

Wcomp.Beans
Publicclasslamp =>
//laod the python file
Dynamicpyfile=

python.useFile(@”Straregies.py”)
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3.

4. Case study: The double click mouse system
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Case study: The double click mouse system (1)

e The proposed approach consists in encapsulating synchronous automata

into an asynchronous environment using the DEVS formalism involves
o Definition of a Mealy automata into DEVS with DEVSimPy environment.
o Insertion of the synchronous model into an asynchronous environment.
o Analysis of the results allowing to validate the potential strategies.

{ Synchronous )
{ Input Events

( Validation
Automaton J L J
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Case study: The double click mouse system (2)

e Description
o (1) the detection of a simple click during the first cycle (with a d1
duration)
o (2) double click has been detected on the second cycle (with d2<d1).
o (3) the double click is not detected and will be considered as a simple

click.
" @2
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Case study: The double click mouse system (3)

e DEVS Modeling of FSM

o ON and OFF are the two states reached using simple click (e1 or e2);
o DC_ON and DC_OFF are the two states used to represent double

click (e1e2).

el
el ‘f:!7//'

rSt-n °

el ele2 o2

e2

e2 g1e2 el

DC_OFF

ele2
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Case study: The double click mouse system (4)

e DEVS Modeling of FSM
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DEVSimPy - Version 2.9
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Case study: The double click mouse system (5)

e DEVS Simulation results
o synchronous simulation results after 10 cycles of simulation and frequency 1

(K MessagesCollector_2 - 0O

(R MessagesCollector_2

FEFBSSAXN @

DoubleClic (Port 0) | Gen (Port 0)

- Event] Message
1 0 << value = (1, 1), time = 0.0>>
2 ‘1 << value = (1, 1), time = 1.0>>
3 |2 << value = (0, 1), time = 2.0>>
4 3 << value = (1, 1), time = 3.0>>
5 4 << value = (1, 0), time = 4.0>>
6 5 << value = (1, 0), time = 5.0>>
7 |6 [<<value=(1, 1) time=60>>
8 T4 << value = (1, 0), time = 7.0>>
9 3 << value = (1, 1), time = 8.0>>
10 9 << value = (0, 1), time = 9.0>>
11 |10 << value = (0, 0), time = 10.0>>
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DoubleClic (Port 0) | Gen (Port 0)

Event Message J rst_n
1 << value = DC_OFF, time = 0.0>>
2 1 << value = DC_ON, time = 1.0>>
3 2 <<value= OFF, time= 2.0>>
4 3 << value = DC_ON, time = 3.0>>
5 '4 << value = OFF, time = 4.0>>
6 ‘5 << value = ON, time = 5.0>>
7 6 << value = DC_OFF, time = 6.0>>
8 7 4 << value = ON, time = 7.0>>
9 8 << value = DC_OFF, time = 8.0>>
10 9 << value = ON, time = 9.0>>

el
el j

e2
e2 g1e2 el
ele2
ele2 DC_ON
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Case study: The double click mouse system (6)

e DEVS Simulation results
o asynchronous simulation: outputs of the Timer model that introduce time
lapse equals to 0.2 between the two events e1 and e2.

5’ MessagesCollector 4 — O B’ MessagesCollector 4 — &

FFRSRAXEe FFASSAN®

| Timer (Port0) | Timer (Port 1), Timer (Port 0)  Timer (Port 1)

7 Event‘ Message | . - Event‘ Message
1 E I << value = 1, time = 0.0>> 1 E I << value =1, time = 0.2>>
2 1 << value= 1, time=1.0>> 2 1 <<value= 1, time=12>>
3 2 |<<value=1,time=3.0>> 3 2 |<<value=1,time=23>>
4 3 << value = 1, time = 4.3>> 4 |3 <<value=1 time=3.2>>
5 |4 <<value=1,time=53>> 5 4 <<value= 1 time=6.2>>
6 5 << value = 1, time = 6.0>> 6 5 << value= 1, time = 8.2>>
7 '6 <<value= 1, time=7.3>> 7 >6 << value= 1, time=93>>
8 .7 << value= 1, time = 8.0>>
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Case study: The double click mouse system (7)

e DEVS Simulation results
o 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).

u] MessagesCollector_2 = S B’  MessagesCollector 6 — Dn

FEASRAN G HFB LSRN

DoubleClic (Port 0) | Gen (Port 0) VStrategiers (Port 0)
| Event | Message Event M I
1 0 << value = (1, 1), time = 0.0>> ‘ 1 << value=(1,1), time=04>>
2 1 << value = (1, 1), time = 1.0>> B! |<cwdmail B bees 15>
‘ C 3 |2 |<<value= (0, 1) time=24>>
3 2 << value = (0, 1), time = 2.0>> f :
4 - ‘ 4 73 << value= (1, 1), time = 3.2>>
ns '3 EEPNESTh W Ses 5 |4 << value = (1,0), time = 4.4>>
5 4 << value = (1, 0), time = 4.0>> [ "
+ 6 5 << value = (1, 0), time = 5.6>> .
6 5 <<value=(1,0) time=50>> . EmrTeETTTTET This fault appears due to the lacks of the
7 6 ccwaesnme=s0 5[ awe-anume-se» | strategy 1 when a double click event occurs at
8 7 << value = (1, 0), time = 7.0>> 9 ) << value= (1, 0), ime = 7.6>> .
9 8 << value = (1, 1), time = 8.0>> ‘ 10 9 << value = (1, 0), time = 8.0>> the end Of one anaIySIS CyCIe'
10 9 << value = (0, 1), time = 9.0>> | 11 |10 << value= (1, 1), time = 8.4>>
1 |10 << value = (0, 0), time = 10.0>> 12 1 << value = (0, 1), time = 9.6>>
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Case study: The double click mouse system (8)

B Strategies.py

e 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.

B

def

extTransition(self):
''' DEVS external transition function.

### take inputs
el = self.peek(self.IPorts[0])
e2 = self.peek(self.IPorts[l])

### update state
self.state['status'] = self.Strategiel(self.delta_double_clic, el, e2)

### update time advance of the new state
self.state['sigma'] -= round(self.elapsed,2)

outputFnc (self) :

intTransition(self):
''' DEVS internal transition function.

self.state['status'] = 'LISTEN'
self.state['sigma'] = self.clk

Strategiel (self, dc, el, e2):

### append buffer
if el: self.buffer.append((el.value, 0, el.time))
if e2: self.buffer.append((e2.value, 1, e2.time))

### update state
if len(self.buffer) > 1:
if str(self.buffer[-2][-1]+dc) == str(self.buffer[-1][-1]):
new_state = (1,1)
else:

new_state = (1,0) if self.buffer[-1][1] == 0 else (0,1)
elif len(self.buffer) == 1:
new_state = (1,0) if self.buffer[0][1] == 0 else (0,1)
else:

new_state = (0,0)

return new_state
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5. Summary
6. Publications
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Summary

e |oT components result of composition/fusion of synchronous automata that
imply concurrent input events (complex system).

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

e 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.

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

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