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XI - Exemple d’exécution d’un systeme temps réel - RTOS

On va voir un petit projet sous éclipse (project test.c) d’un systeme d’exploitation
temps réel avec deux taches (taskl et task2). On va voir le principe de base d’un systéme
d’exploitation temps réel. Pour chaque tache, on crée la table de contexte des taches (priorité,
adresse et état de la tdche ici par exemple ready). La figure XI.1 illustre un peu notre

architecture de la conception de notre systéme d’exploitation temps réel avec deux taches.

Figure X1.1 — Architecture du systeme RTOS a créer avec deux taches.
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Par la suite, Dans I’environnement de développement Eclipse, on va activer notre projet

p’roject_test.c) ‘dans lequel on effectue plusieurs opérations comme sur la figure XI.2 :

s .
"tanguunnt®

. Créé latache 1;

s [TE) % debvs

@ Make | Bl Task =0
RV e %

src/os.c
15 Intel_Atormn_N450_Blac stdio.h
&5 Porject_test ! stdlib.h
& Binaries #include "o .n windows.h
& Includes osHeader.h
@S src int main(veoid) main(void) : int

(& osc ¢ Task1() : void
8 osHeader.h
(& Ponect_ test.c
> Debug
@ SmartRTOS_PRoject
3 SmanRTOS_Project 2

reace Task2() : void
printf("Create task \n"):

createTask(Taski, 1, TaskId_1):
createTask(Task2, 2, TaskId_2):
startOsS():

return Oz

[£. Problems | &) Tasks | B Console 2
C-Build [Porject_test]

[ew | v:m > Search

* Build of configuration Debug for project Porject_test

* Internal Builder is used for build
Nothing to build for Porject_test

Figure X1.2 — Lancement de notre projet "*project_test.c™
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Le servicé,':s_t_qr_tjl‘-du systéme d’exploitation qui procede a son lancement comme sur la
figure XI.3.

File Edt Source Refactor

[ Project E &2
15 Intel_Atom_N450_Blac
&5 Porject_test

& Binaries
5 Includes
3 src

g osc
% osHeaderh

[& Pogect_testc |

> Debug
@ SmadtRTOS_PRoject
G SmadtRTOS_Project 2

.
M TTT LA
Sched():

void Sched()

t
int ilndex;

ask with

iHighPriorityTask = 10:

for (ilndex = O: ilndex < iTaskcount ; ilndex++)

m

[£. Problems &) Tasks B Console &2
C-Build [Porject_test]

] Properties | 4 Search

#** Build of configuration Debug for project Porject_test

* Internal Builder is used for build asea

Nothing to build for Porject_test

2 g C/Ce+ | %5 Debug

') (BE 0w G, @ Make | Bl Task | — O

R o e~

osHeader.h
: vosd

Sche voud
createTaskivoid(“)(void), int, int) : void|
wartTask() : void
startTask(int) : void
ContextSwitch(void) : void

Figure X1.3 — Le service "'Start™ de lancement du systéme
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(LR

Le service-‘.".'gche_c‘],"- du systeme d’exploitation qui cherche a lancer les taches les plus

prioritaires comme syr la figure XI.4.

E i B Vsrc/osg.c Ech - = Tonrl
File Edt Source Refactor Nawigate Sea\ch Run Project Window Help —
re-~ B @ -Gy A2 HB-O0-Q- ™5 9~ o 9 B C/Ce< ) %5 Debug
= v Gew ~
= - > = = =
(25 Project € &3 0 9:.&!_:5«« '!_!:m‘ 2 )85 outh @ Make | Bl Task ()
= % | o B eocia BEEEO R - LR o % v
LT T T
15 Intel_Atom_N450_Blac _— . % osHeaderh
&5 Porject_test ing’ AToneNy ©  startOS( : void
& Binaries ER— - N ® Sched(): void
&) Includes 4 © createTaskivoid(")(void), int. int) : void
=
@ src iMighPriorityTask = 10: ®  waitTask( : void
[§ osc © startTask(int) : void
% osHeader.h for (ilndex = O:; ilndex < iTaskcount ; ilIndex++) © ContextSwitchivoid) : void
& Pofect_test.c ¢
(&> Debug if ((arrTaskTable([iIndex).Priority <= iHighPriorityTas)
@i SmantRTOS_PRoject (arrTaskTable[iIndex].Ready ==1 ))
@ SmantRTOS_Project 2 «

iHighPriorityTask = arrTaskTable[ilndex).Priority:
ilndexPriority = ilndex;

« m » . i ,

(2. Problems | & Tasks | B Console 2 7] Properties | 5 Sesrch ‘\[r.] 2| B8 ~-~r3s~-=0
C-Build [Porject_test]
eees Build of configuration Debug for project Porject_test *+=*

eess Internal Builder is used for build ceene
Nothing to build for Porject_test

Figure X1.4 — Le service "'schel' d’ordonnancement des tiches

EEEEENN
-" AT

La table de contexte v‘.'c_r_e_ateTg:c,_ .scontient les informations concernant chaque tache

(priorité, adresse et état de la tache comme sur la figure XI.5.

Project Window Help
SR C e ‘~§)- 6'0"1' - » :; C/Ce+ | %5 Debug

=

12 Project £ 2 Porject_test. 3 =08 owth 2 _® Mak Task| =0
roject 1€ Porject testg o i) J || g . ake | B

o R - vaa'd createTask (vosd ('pt:'fask; (void), int iPriority, int iTas) - *z W \' %
v

- .
35 IntelAtom 1450.Bia (e, - Headerh
= ¥ | _Blac [YTTTELS osHeader.
&5 Porject _test = - startOS() : voud
Sched() : void
createTaskivoid(*)(void), int, int) : void
waitTask() : void
startTask(int) : void

Save task ID ContextSwitch(void) : void
arrTaskTable[iTaskcount) .TaskId = iTaskld;

arrTaskTable[iTaskcount)].Priority = iPriority;

ive tas

arrTaskTable[iTaskcount).ptrTask = ptrTask:

& SmartRTOS_PRogect Make the task read
B2 SmantRTOS_Project 2 arrTaskTable[iTaskcount].Ready = 1:t

Increment iTaskcount
ATaskcount ++;
}

« m

[£. Problems | Tasks | B Console 3 [ Properties| 4’ Search
C-Busld [Porject_test]

eees Build of configuration Debug for project Porject_test ****

eeess Internal Builder is used for build bbbl
Nothing to build for Porject_test

Figure X1.5 — Création de la table de contexte des taches
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La mise en attente de la taches" WaltTask'* et le lancement de la tache "startTask" comme

sur la figure XI.6.

15 Intel_Atom_N450_Blac
&5 Porject_test
& Binaries
p Includes
@ sec
L€ osc
i osHeaderh
(& Ponect test.c
&> Debug
@ SmadtRTOS_PRoject
@I SmafRTOS_Project.2

RETT T e

L6 Porject_test.c

) *
“-ll ag,

voirfy waitTask()

{

.
23
LLITTE L

all Sched
Sched() s

}

arrTaskTable[ilndexPriority) .Ready

£ [ETE=) % e

® Make | Bl Task | = O
AR R T

osHeader.h

start0S() : void

Sched() : void
createTask(void(*)(void), int, int) : void
wartTask() : void

startTask(int) : void
ContextSwitch(void) : voud

**
&cid nurt‘rux ( In: TaskId)

JREEETTT M

for (ilndex = 0: ilndex <iTaskcount: ilndex ++ )
{

A ITankTd wm arrTaskTanisaliTndey] TaskTd)
. "

[+ Problems < Z) Tasks | & Console T'P'opm 4 Search

C- M[Pov)«!_lm]
eee+s Build of configuration Debug for project Porject_test

#e#es Internal Builder is used for build ool
Nothing to build for Porject_test

Figure X1.6 — Mise en attente et lancement de tache

Le changement de contexte des taches"‘ContextSWuch .comme sur la figure X1.7

ms«newmwmamwmm
@G~ dvgr A9~

e (BRIC7C=]) %5 Debug
aoess 2 ERGa, © voke | Bl Tk |~ D

B®le 7| BRI
15 Intel_Atom_N4S0_Blac voia CIEEIEIEN (1nt TaskId) osHeader.h
&5 Porject_test ¢ ) start0S() : void
“. Steuries int ilndex; Sched() : void
B Includes createTask{void(*)(void), int, int) : void
@ src waatTazk() : void
startTask(int) : void
ContextSwitch(void) : void

& Porject_test.c & osc &2

for (ilndex =/0: ilndex <iTaskcount: ilndex ++ )

& osc
n osHeader.h
L& Ponect test.c
> Debug
@ SmartRTOS_PRoject
&4 SmantRTOS_Project 2

if (Tasfld == arxTaskTable[ilndex].Taskld)

lola ContextSwitch &old)
L) .

"sapmunn®
« "

2 Problems Va Tasks | B Console 7 Properties| 4 Search

C-Build [Porject _test]
e**s Build of configuration Debug for project Porject_test ****

e¢«ss Internal Builder is used for build awee
Nothing to build for Porject_test

Figure X1.7 — Changement de contexte des taches
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La tache 13'.('_'[9_sk-_1)','effectue une impression, un sommeil de 1 seconde et se met en

attente comme sur la figure X1.8.

. LE ) '
. L4
15 Intel_Atomn_N450_Blac %014 Taskl ()

&5 Porject_test *appnnun®® stdlib.h

windows.h
while (1) osHeader.h

t main(void) : int
Taskl() : void
Task2() : void

printf ("I am

& Ponect testc
&> Debug
@4 SmartRTOS_PRoject
& SmantRTOS _Project 2

Sleep (1000):

)

[2. Problems | & Tasks | & Console i3
C-Build [Porject_test]

[ Properties| 47 Search

ee*+ Build of configuration Debug for project Porject_test

eees Internal Builder is used for build *Ree
Nothing to build for Porject_test

Figure X1.8 — Activités de la tache 1

La tache 2'.('_"F'a-s[<.:2}:effectue une impression, un sommeil de 1 seconde et lance la tache

1 comme sur la figure XI.9

3 /- - Porect testsrc/Porject Rt - Ecpre
3 Search Run Project Window Help

§-E-E-G- K-8 $-0-Q- ®5 7~ [Dr @ 5 [ECEox) % Debug

S O)EEouth 2 @ Make | Bl Task | = O

- vIERY e %7
stdio.h

SR AR

15 Intel_Atom_N450_Blac
&5 Porject _test
& Binaries
B Includes
B src
€ osc
i osHeader.h
(8 Ponect test.c

"vold Task2 () :
LTI LA
while(l)

{

stdlib h
windows.h
osHeader.h
main(void) : int
Taskl() : void
Task2() : void

& Debug printf(*I am task 2 \n"):
& SmartRTOS_PRogect
B4 SmartRTOS_Project 2

Sleep (1000) ;

start the task
startTask (TaskId _1):
}

(2. Problems &) Tasks | & Console 53 [T Properties 4 Search
C-Build [Porject_test]
e**s Build of configuration Debug for project Porject_test *=*=*

##es Internal Builder is used for build
Nothing to build for Porject_test

Figure X1.9 — Activités de la tache 2
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PELLL LY e

On lance le programme par la commande du bouton R r_1_c6?mme sur la figure X1.10.

3 C/C- « - Porject test/src/Porject testc - Eclipse.
File Edit Source Refactor Navigate Search Run Project Window Help

ws "
.. b3

(=) X
re - @l @ @ 6 -G R -9~ 035 v+ Do @ 5 (BCEoT) % Debug
L]

DL .

= = »55:9‘«:;«\_m1 exe ' -

(25 Project £ &2 =0 w@m SO|EEOuth 13 @Make | BlTask| =0
B~ waitTask(): - vV e %"~

15 Intel_Atom_N450_Blac stdio.h

\ stdlib.h

3 = ™ & -
v e o Tag

windows.h
osHeader.h
main(void) : int
‘:oxd Task2() Taskl() : void
while (1) Task2() : void
{
&> Debug printf ("I am task 2 \n%);
& SmartRTOS_PRoject
&4 SmantRTOS_Project 2

. )

wait
Sleep (1000);

he task

ask(TaskId_1):

|2 Problems a Tasks | & Console 2 0 Ptop«bes > Seud;
C-Build [Porject_test]

e*e+ Build of configuration Debug for project Porject_test *<***

#ees Internal Builder is used for build &b
Nothing to build for Porject_test

Figure X1.10 — Lancement du programme

On‘\'/'lsualisfé:tes résultats par la commande comme sur la figure X1.11.

“tanaman

3 C/C-+ - Porject test/sre/Pogect_test.c - Elipse.

sc v Bran  ©ETEDS v

SO)8Eouth 2 ®Make  BlTask| = 0O
waitTask():| a RV o %"
15 Intel_Atom_N450_Blac stdioh
&5 Porject_test stdlib.h

windows.h
osHeader.h
it
void Task2() :::.\l((:o'f;dl
. :
while(l) s
{

]

printf(*I am task 2 \n%)
& SmantRTOS_PRogect
B4 SmantRTOS_Project 2 wait

Sleep (1000);

start the task
starcTask(Taskid_1):
}

- - - - =
[£. Problems | &) Tasks | & Console 2 . [T] Properties| 4" Search »* AP 2 8~-r9-=0

A

Porject_test.exe [C/C++ Application] C:\SmartRTOS\Project\test2\Debug\Porject_test.exe (; Mdﬁ -‘;’ i‘.’;’(j »*

Figure X1.11 — Visualisation des résultats
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-~ L~ , <y s
Onvisualise 19s résultats des activités de I’ordonnanceur (scheduler) comme sur la

-~
figure XI.12.

9 [EE /=< ) %5 Debug

1\ [& Porject_test.c 2 8 osc € 3 ) Make Task =0
: wasitTask(): R R Y o %"
3= Intel_Atorm_N450_Blac stdio.h
&5 Porject_test stdlib.h
& Binanies . windows_h
&) Includes ‘ osHeader.h
B src ) main(void) : int
& osc - Task1() : void
N osHeaderh . Task2() : void
(& Porject_testc
(&> Debug printf(*I am task 2 \n");
Wi SmantRTOS_PRoject
B8 SmantRTOS_Project 2

wait
Sleep (1000) 1 se

starc asik
starcTask(TaskId_1):

Figure X1.12 — La zone de visualisation des résultats d’exécution
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