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✟✆✥✰✘✬✑❆☎✥û✁✟♥þ❳ÿ✏✌✹✺❳þ✏�❰ÿ✏✟✠✯✞�✄☛✩û✁✟✆✝✒✎❙ÿ✁✯✞✟✔✎❜☎✞✝✄✝❭û✁✌✭☎♦þ✁✂✆✟ ã❳ä♥å❙æ♦ç❙æ✥è ❳✗✝✄✟✣❣

❅ ✳✍✯✰✟ ◆ ✌✭✕✗✌➝ÿ✛✑ ④ þ✁✌✬✂✆✟✙✘✞☎♦þ✁✟ ✹✷✘✰�❰ÿ✏✌✙þ✻✘✰�❰û➑ü✞✝➻ý✶✚Pû☞ÿ✁✯✞✟✮✟✆✡Pÿ✁✟♥þt✑
✥❭ý☞✝✸✫✪�✄✟✆✺ ✌☞✎✐û✁✟✙✝✱✟✙✂♥ÿ✁✟✆✘ ◆ ✳❳û✃ý✦✥✞✘ ◆✔④ û✢✲ ✳✍✯✞✟❤☎♦û✏✟♥þ

●■☎♦û➸ÿ✔✯❱ý❢û❀ÿ✁✌❴ý✦✘✞✘✽û✏✌✣☛✓✟✗û➑ÿ➥ý❢ÿ✏✟✆☛✓✟✙✥✛ÿ➑û✗ÿ✁✌✓✟✙✡✛ü✥þ✁✟♥û➑û✢✜✴✟✣✲ ✧✗✲✄✜
û✏✟✆▼✬☎✞✟✆✥✞✂✙�✱✥✰✧ ♣ ❇❫q✙✜Úü❭ý❢þ➥ý✦✝✄✝✱✟✙✝✱�➓û✏☛ ♣✹✸✰✸ q✙✜✾✌➝þ✖✟♥û✁✂❞ýÔü✗✟❊☛✓✟✙✂◗✯❑✑
ý✦✥✞�➓û✁☛✩û ♣ ÿ➸þ➥ýÔü✬✑✛✟✆✡✬�❰ÿ✼q✩ÿ✁✌❤✂✙✌✣☛✐ü✰✝✱✟✈ÿ✁✟✺ÿ✁✯✞✟➃û➸ü✤✟✆✂✆�✒❳✗✂❝ý❢ÿ✁�✄✌✭✥
♣ ÿ✁✯✞✟✈û✁✟✂ý☞✘✞✘✰�❰ÿ✏�✄✌✣✥❱ý✦✝☞û➸ÿ➼ý❢ÿ✁✟✙☛✓✟✆✥Pÿ➸û✢ý❢þ✏✟❤✯✞�✄✧✭✯✞✝✄�✱✧✭✯Pÿ✁✟✆✘s�✄✥
❱ �✄✧✣☎✥þ✁✟ ❊✙ý✭q✆✲➃ú❘û✟ÿ✁✯✰✟❃✘✰✟♥û✁�✄✧✣✥✰✟♥þ✹✌✭✥✞✝✄✚✃ý✦✂✆✂✆✟♥û➑û✐ÿ✏✯✞✟✓✟✆✡✭✑
ÿ✏✟♥þ✁✥❭ý☞✝✷✫✬�✱✟✙✺❳û✢✜✤✯✞✟✻✂❞ý✦✥✞✥✞✌➝ÿ ●✼✟✆✌➝ü❱ý❢þ✏✘✞�✄●✆✟☞ÿ✏✯✞✟❮ü✥þ✁✌✙ü✤✟♥þ➑ÿ✁�✄✟♥û
✌✦✎▲ÿ✏✯✞✟✗ü♦þ✁✟✆✫✬�✄✌✣☎✥û✁✝✄✚✓✘✞✟■❳✗✥✞✟✆✘➷ý✦✂♥ÿ✁�✄✌✭✥♦û✢✲

❅ ✶❀û✁�✄✥✞✧✌ÿ✁✯✞✟✫✺ ❩❙æ❱ä♥å❙ç❙ì ✝➻ý☞✥✞✧✭☎❱ý☞✧✭✟ ❭✼✻✙❴ ✂✆☎♦þ➑þ✁✟✆✥Pÿ✁✝✄✚❄✘✞✟✼✑
û✏�✄✧✣✥✞✟✆✘✬ÿ✁✌✐ÿ➼ý❢þ✏✧✣✟♥ÿ ã ä✈å❙æ♦ç❙æ♦è ♣ ❱ �✱✧✭☎♦þ✁✟ ❊☞✕✗q✙✲✍✳✍✯✞�➓û✠✝➻ý☞✥❑✑
✧✭☎❱ý☞✧✭✟❏✯❭ý❢û❖✕✗✟✆✟✙✥✓✘✞✟♥û✏�✄✧✣✥✞✟✆✘✩ÿ✁✌✻✕✤✟✍☛✓✌➝þ✁✟✾✽✏✥❱ý❢ÿ✏☎♦þ➥ý✦✝❀✿✔✎❜✌➝þ
þ✏✌✣✕✤✌✙ÿ✏�✱✂❀ü♦þ➥ý✦✂♥ÿ✁�➓ÿ✏�✱✌✭✥✞✟♥þ➑û✢✲❩ú❳ÿ✍✂✆✌✭☛✐ü✞�✄✝✄✟Úÿ✏�✄☛✓✟✍�➓ÿ❏✟✙✡✛ü❭ý☞✥✞✘♦û
�✄✥ ã❳ä♥å❙æ♦ç❙æ✥è û➑ÿ➥ý❢ÿ✏✟✆☛✓✟✙✥✛ÿ➑û✐ý☞✥✞✘❉ý☞✝➓û✁✌➃ü✤✟♥þ✛✎❜✌➝þ✁☛✩û☞û✁✌✭☛✓✟
ü✥þ✁✟✆✝✄�✄☛✓�✄✥❱ýÔþ✁✚✻✫✭✟♥þ✁�✒❳✗✂❞ýÔÿ✁�✄✌✣✥✥û✍✝✱�✄✽✭✟✠✝✄�✄✫✣✟✆✥✞✟✈û➸û✢✲



✇✛✥☞ÿ✏✯✞�➓ûP✟✙✡❐ý✦☛✐ü✞✝✄✟❩ÿ✁✯✰✟❘ý☞✝➓ÿ✁✟♥þ✏✥❱ý☞✥✰✂✆✟❏✕✤✟♥ÿ✛✺❖✟✆✟✆✥✧ÿ✏✯✞✟Úÿ✛✺❖✌ ◆ ✳❳û
�➓û❩û➸ü✤✟✆✂✆�✒❳✗✟✆✘✖�✄✥♦û✏�✱✘✰✟ ý➚ü❱ý❢þ➼ý☞✝✄✝✄✟✆✝Pû➸ÿ➥ýÔÿ✁✟✆☛✮✟✆✥Pÿ ♣ ④ ú ◆ q✆✜✶�✄✥✻✺✍✯✞�✄✂✼✯
✟❞ý✦✂◗✯ ◆ ✳❦�❰û✍✧✭☎❱ý❢þ✏✘✞✟✆✘❅✕✬✚❴ý⑥✳✠①✸✟✆✡✬✂✆✟♥ü♦ÿ✏�✄✌✣✥❇✟✆☛✮�➓ÿ➸ÿ✁✟✙✘✓✕✬✚✧ÿ✁✯✞✟
✌✙ÿ✏✯✞✟♥þ ◆ ✳✻✲✥ú❘û❘ÿ✏✯✞✟♥û✏✟✖✟✆✡✬✂✆✟♥ü♦ÿ✏�✱✌✭✥♦û☞ý❢þ✏✟✹☛✖☎♦ÿ✏☎❱ý☞✝✄✝✄✚✸✟✆✡✬✂✆✝✄☎♦û✁�✄✫✣✟
ÿ✁✯✰✟✦ÿ✛✺❖✌ ◆ ✳❳û❏✂❝ý☞✥✞✥✞✌➝ÿ❳þ✁☎✞✥✺û✏�✱☛✖☎✰✝❰ÿ➼ý☞✥✞✟✙✌✣☎♦û✏✝✱✚❅❣❩ý☞✥✬✚✬✺ ý✶✚✧ÿ✏✯✞�➓û
ü♦þ✏✌✙ü✤✟♥þ➸ÿ✛✚❅✺✍�✄✝✄✝✗✕✤✟✵✎❜✌➝þ✁☛❴ý✦✝✄✝✱✚✵✫✭✟♥þ✁�✒❳✗✟✆✘❧�✱✥✩ÿ✁✯✞✟⑥✥✞✟✆✡Pÿ❳û✁✟✆✂✈ÿ✁�✄✌✣✥❯✲

ú❳ÿ❯✂✙✌✣☛✐ü✰�✱✝✄✟♣ÿ✁�✄☛✓✟♣ÿ✁✯✞✟✾✂✙✌✣✥Pÿ➸þ✏✌✣✝✬✂✆✌✬✘✞✟❖✌☞✎♦ÿ✁✯✞�➓û❙ü♦þ✏✌✬✂✆✟✆✘✞☎♦þ✏✟✍�➓û
ÿ➸þ➼ý☞✥♦û✏✝➻ý❢ÿ✁✟✙✘❞�✄✥Pÿ✁✌✐ý✦✥➷ý☞☎♦ÿ✏✌✣☛✺ý❢ÿ✁✌✭✥✓✺✍✯✞�✄✂✼✯❇✌✭☎♦ÿ➸ü✞☎✥ÿ✍✎❜☎✞✥✰✂♥ÿ✁�✄✌✣✥✥û
ý❢þ✏✟➷ý☞☎✥ÿ✁✌✣☛✺ý❢ÿ✏�✱✂❝ý☞✝✄✝✄✚❇❳✗✝✄✝✄✟✆✘❁✺✍�➓ÿ✁✯❁✂❞ý✦✝✱✝➓û✩ÿ✁✌✢ÿ✁✯✰✟❇☎✞✥✞✘✞✟✈þ✁✝✄✚✬�✱✥✰✧
þ✁✟❝ý☞✝✒✑❜ÿ✏�✄☛✓✟✸✌✙ü✤✟♥þ➥ýÔÿ✁�✄✥✞✧➃û✁✚Pû➸ÿ✏✟✆☛❞✜❩ÿ✏✯✪☎✥û ý✦✝✱✝✄✟✆✫✬�➻ý❢ÿ✏�✄✥✞✧✐ÿ✏✯✞✟❅✕✞☎♦þ✛✑
✘✞✟✆✥❅✌✦✎ßÿ✏✯✞✟✗ü♦þ✁✌✭✧✙þ➼ý☞☛✓☛✮✟♥þ✾✺✍✯✞�✄✝✄✟❘ü✥þ✁✟♥û✏✟♥þ✁✫✬�✄✥✞✧✖✎❢✌✙þ✁☛✺ý☞✝✞✫✭✟♥þ✁�✒❳✞✑
✂❞ýÔÿ✁�✄✌✣✥❅✂❞ýÔü❱ý☞✕✞�✄✝✄�➓ÿ✁�✄✟♥û✶✲

do
  SEQ(do
      KeepStableUS
    until Stabilized
    ;
    loop
      PAR(when T2_Stabilized
          do
            KeepStableCam       KeepStableUS
          until UnStableCam   until Stabilized)
    end loop
     )
until Stop

 
when T2_UnsStableCam
do

❱ �✄✧✣☎♦þ✏✟ ❊✞❣✖♦Pü✤✟✆✂✆�✒❳✗✂❝ý❢ÿ✁�✄✌✭✥❤✌☞✎✦ý ④ þ✁✌✬✂✆✟✆✘✰☎♦þ✁✟❇☎✥û✁�✄✥✞✧✗❣✧ý✭q✗ÿ✁✯✞✟
✖✽✶✔✇✷�✖✕✗q➇ÿ✁✯✰✟ ✘✽ý☞✟✈û➸ÿ ◆ ✌✖✝➻ý☞✥✞✧✭☎❱ý☞✧✭✟

◆ ✌✭✕✗✌➝ÿ✁�✄✂ ý❢ü♦ü✰✝✱�✄✂❞ýÔÿ✁�✄✌✣✥✥û ýÔþ✁✟ ✕✞☎✞�✄✝➓ÿ❡�✄✥✞✂♥þ✁✟✙☛✓✟✆✥Pÿ➥ý✦✝✄✝✱✚❉✕✪✚
ý✦✘✞✘✞�✄✥✞✧❇✥✞✟✙✺ ◆ ✳❳û❮ý✦✥✞✘ ◆✔④ û✹✺✍✯✰�✱✂✼✯✿✕✗✟✆✯❭ý✶✫✪�✄✌➝þ✢✜✷✟✣✲ ✧✗✲✬û✁✚✬✥✬✑
✂✼✯♦þ✏✌✣✥✞�✄●❞ýÔÿ✁�✄✌✣✥❯✜❭ý❢þ✏✟✻✟✆✥✞✂✆✌✬✘✞✟✙✘❝�✱✥✺ÿ✏✯✞✟❮û➼ý☞☛✮✟❵✺❳ý✶✚✬✲❏✳✍✯✰✟✹✥✞✟✙✡✛ÿ
✟✆✡♦ý✦☛✐ü✞✝✄✟✵✘✞✟♥û✏✂♥þ✁�✄✕✤✟♥û✐ý ◆✔④ ☎♦û✏✟✆✘✢ÿ✁✌✺û✏✚✪✥✰✂◗✯✥þ✁✌✣✥✰�✱●✙✟✐ÿ✁✯✰✟✹☛✮✌☞✑
ÿ✏�✱✌✭✥♦û✻✌✦✎❘ÿ✁✯✞✟✮☎✞✥✞✘✞✟♥þ✏✺ ýÔÿ✁✟♥þ✖✫✭✟✆✯✞�✄✂✆✝✄✟❴ý✦✥✞✘❤✌✦✎✠�➓ÿ➸û✧ý❢û➸û✏✌✬✂✆�➻ý❢ÿ✁✟✙✘
ýÔþ✁☛❞✲
✑✓✒✁�✷✒✄✂✩✛✆☎ ✮ ✢✳✲✆✝✟✞ ✤✡✠ ✲✄☛ ✮✵✛✖✙✌☞✚✤✧✙✳✮ ✯✩✢✥✲✌✴✭✮ ✛ ✶

❱ �❰þ➑û➸ÿ✶✜❦ÿ✁✯✰✟❴û➼ý❢ÿ✏�❰ût✎❜ý☞✂✈ÿ✁�✄✌✣✥❝✌✦✎ ➨❝➵♥➱P➨❞➧➻➳Ô➽➬➺❙➵➸➢Ø➺❐➯❝➵♥➦◆➧➻➯♥➫ ✂❞ý✦✥❤✕✤✟
✂✼✯✞✟✆✂✼✽✭✟✆✘❯✲✾♠❖✌✣✥✰✂✆✟♥þ✁✥✰�✱✥✰✧❮ÿ✏✯✞✟ ➫♥➳➸➪✈➯❞➦◆➭❳➺❙➵➸➢Ø➺❐➯❝➵♥➦◆➭ ♣ ý☞✥✬✚⑥✎❜ý❢ÿ➼ý☞✝✞✟✆✡✭✑
✂✆✟✈ü♦ÿ✁�✄✌✣✥❄☛✖☎♦û➑ÿ✐ý☞✝✄✺ ý✶✚Pû✮✕✗✟❊✂✆✌✙þ➑þ✁✟✆✂✈ÿ✁✝✄✚❈✯❭ý☞✥✞✘✞✝✄✟✆✘✤q✧ÿ✁✯✰✟✢ü♦þ✁✌✦✑
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Robot Task 1 Robot Task 2 Comments

post−condition 
     or
type 2 exception

Decision for switching to RT2

Transite

Resume Resume real−time tasks (MTs)

Init

 

Task parametrisation, 
pre−conditions satisfaction

Init_ok

Control_stop Stop of control application

Control_stop_ok

Control_start Start of control application

Suspend

Suspend_ok

Resume_ok

Switching signals 
from/to automaton
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binary
VxWorks

Posix interface

binary
Simulation

binary

Diagnosis
Compilation with

run-time libraries

C++ classes
XES FC2TOOLS

OCFC2SCC

generator
C++ code

C files
Modules

Esterel files
RTs RPs

Solaris/Posix

Esterel source code
simulation (ATG - XEVE - CADP)

minimization/abstractiongraphical animation

Esterel compilation
        tools

Specification
Application

Graphical Interfaces

AutomatonApplication
SC format      OC format

Robot modeling (ODE)
Hardware modeling

SIMPARC GUI

Formal verification
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