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Résumé

Ce TD étudie différentes façons de coder des automates en C.

1 FSM : codage par tables

Voir le cours.

2 FSM : codage avec switch

On veut réaliser la commande d’un système d’asservissement de vitesse avec un moteur
pas à pas. Les changements de vitesse doivent se faire en respectant des rampes d’accélération
et de décélération.
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FIG. 1 – Asservissement de vitesse.

La figure 1 représente dans la partie gauche le graphe d’état de la commande. ω est la
vitesse mesurée, ωR est la vitesse de consigne. Le bouton poussoir S demande l’arrêt du
moteur. Les comparaisons ( ω < ωR, ω = ωR, . . . ) sont faites avec une tolérance fixée θ,
c’est à dire que ω = ωR signifie ω = ωR ± θ.

La relation entre la vitesse de rotation ω et la période des impulsions à envoyer au moteur
pas-à-pas est définie dans la table rot2time[].

Question 1: Analyser et compléter le code suivant:

/∗
f i l e : s t e p p e r . c
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au tho r : C . André
da t e : November 24 , 2004
purpose : c o n t r o l o f a s t e p p e r

∗ /

# inc lude " RTLclock . h "
# inc lude " boo l . h "
# inc lude < s t d i o . h>
# inc lude < s t d l i b . h>
# inc lude < s t r i n g . h>

# d e f i n e t h e t a 1

t ypede f enum { I d l e , SpeedUp , SpeedDn , ShutDn , C r u i s e } S t a t e _ t ;

t ime_ms_ t r o t 2 t i m e [ 2 5 6 ] ; / / speed t o p e r i o d t a b l e

/∗ i n t e r f a c i n g f u n c t i o n s . E x t e r n a l l y d e f i n e d ∗ /
i n t readSensorOmega ( ) ; / / a c t u a l speed r ead i ng
i n t readSensorOmegaR ( ) ; / / r e f e r e n c e speed r ead i ng
void s t e p ( void ) ; / / send a p u l s e t o t h e s t e p p e r
Boolean ge tS ( void ) ; / / 1 i f f push−b u t t o n S i s p r e s s e d

void main ( )
{

t ime_ms_ t now , nextTime ;
S t a t e _ t s t a t e = I d l e ;
i n t omega , omegaR , i n d e x =0 ; / / 0 . . 2 5 5
Boolean S , preS = f a l s e ; / / p r e v i o u s v a l u e o f S
Boolean RES ; / / e v e n t : r i s i n g edge on S

now = c u r r e n t T i m e ( ) ; / / d e c l a r e d i n RTLclock . h

whi le ( 1 ) {
/ / a c q u i s i t i o n s
omega = readSensorOmega ( ) ;
omegaR = readSensorOmegaR ( ) ;
S = ge tS ( ) ; / / Boolean v a l u e
RES = S && ! preS ;
preS = S ;
/ / r e a c t i o n
swi tch ( s t a t e ) {
case I d l e :

i f ( omegaR >= t h e t a ) {
i n d e x = 1 ;
s t a t e = SpeedUp ;

}
break ;

case SpeedUp :
i f ( RES ) s t a t e = ShutDn ;
e l s e

i f ( omega >= omegaR + t h e t a ) s t a t e = C r u i s e ;
e l s e

i f ( i n d e x <= omegaR ) i n d e x ++;
break ;

case C r u i s e :
/ / p r o v i d e code

case ShutDn :
/ / p r o v i d e code
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case SpeedDn :
/ / p r o v i d e code

}
nextTime = now + r o t 2 t i m e [ i n d e x ] ;
whi le ( ( now = c u r r e n t T i m e ( ) ) < nextTime ) ;
i f ( i n d e x ) s t e p ( ) ;

}
}

3 FSM: états avec actions d’entrée et de sortie

Code pour la programmation du micro-onde (à analyser).

4 microwave.h

/∗ microwave . h ∗ /
/∗ Char l e s André ∗ /
/∗ January 4 , 2000 ∗ /
/∗ December 17 , 2000: a d a p t a t i o n t o t h e new d i s t r i b u t i o n ∗ /

# i f n d e f _MICROWAVE_H_
# d e f i n e _MICROWAVE_H_

# i f d e f GLOBAL_MICROWAVE_
# d e f i n e EXT_MICROWAVE_
# e l s e
# d e f i n e EXT_MICROWAVE_ extern
# e n d i f

# d e f i n e ON 1
# d e f i n e OFF 0
/∗ boolean , t r u e and f a l s e are d e f i n e d i n RTLmisc . h ∗ /
# inc lude " RTLmisc . h "

# inc lude " RTLclock . h "
# inc lude " RTLtimer . h "

t ypede f enum {evNone , evFlameON , e v C o o k i n gS e l e c t ed ,
evCancel , evDone , evDoorOpens , evTmDD, evTmUD,
evEnd} Even t s ;

enum t i m e r s { timerCD , timerUD , timerDD , t imerEnd } ;

/∗ g l o b a l v a r i a b l e s ∗ /

EXT_MICROWAVE_ b o o l e a n p r e s e n t [ evEnd ] ;
EXT_MICROWAVE_ void (∗ n e x t S t a t e ) ( void ) ;
EXT_MICROWAVE_ t ime_ms_ t cd ;
EXT_MICROWAVE_ t ime_ms_ t ud ;
EXT_MICROWAVE_ t ime_ms_ t dd ;

void i n i t i a l i z e S t a t e ( void ) ;

/∗ e v e n t management ∗ /
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void r e s e t E v e n t s ( void ) ;
void s e t E v e n t s ( void ) ;

# e n d i f _MICROWAVE_H_

5 microw.c

/∗ microw . c ∗ /
/∗ Check microwave i m p l e m e n t a t i o n ∗ /

/∗ Char l e s André ∗ /
/∗ January 4 , 2000 ∗ /
/∗ December 17 , 2000: new env i r onmen t ∗ /

/∗
Use :

b i c −− −app l microw −n 1
make
p r o t o −− −app l microw −d i s w −re &
trymw

∗ /

# inc lude " r e g i s t e r M g r . h "
/∗ f a c i l i t y f o r i n t e r f a c i n g C / Tcl−Tk p r o t o ∗ /
# inc lude " connectMgr . h "
# inc lude " RTLclock . h "
# inc lude " RTLtimer . h "
# inc lude " microwave . h "

# inc lude < s t d i o . h>
# inc lude < s t r i n g . h>
# inc lude < a s s e r t . h>

/∗ g l o b a l v a r i a b l e s ∗ /

# inc lude " microwCfg . c "

/∗ debugg ing f a c i l i t y ∗ /

/∗ p r i n t ou t " Debug : msg" t o s t d e r r ∗ /
void debugMsg ( cons t char ∗msg )
{
# i f n d e f NDEBUG

f p r i n t f ( s t d e r r , " Debug:% s \ n " , msg ) ;
# e n d i f
}

/∗ a p p l i c a t i o n−dependen t f u n c t i o n s ∗ /

/∗ read t h e r ema in i ng t ime on timerTmCD and
i f v a l i d , w r i t e i t t o r e g i s t e r RemainingTime .
The c o n t e n t s o f t h i s r e g i s t e r w i l l be d i s p l a y e d on t h e s i m u l a t o r ∗ /

void r e f r e s h T i m e r D i s p l a y ( )
{

i n t k ;



TD 7 5

i f ( ( k = RTLTimerCount ( timerCD ) ) != −1 ) {
RTL_putRemainingTime ( ( B ina ry ) ( k / 1 0 ) ) ; /∗ d i v i d e by 10 f o r s e cond s ∗ /

}
}

/∗ −−−−−−−−−−−−− MAIN −−−−−−−−−−−−−−−−− ∗ /

i n t main ( i n t argc , char ∗ a rgv [ ] )
{

i n t k ;
void (∗ p r e s e n t S t a t e ) ( void ) ;
char buf [ 8 0 ] ;

/∗ i n i t i a l i z a t i o n s ∗ /
/∗ Clock : ∗ /
/∗ c a l i b r a t i o n ∗ /
f p r i n t f ( s t d e r r , " Clock c a l i b r a t i o n . Takes a b o u t 10 s . \ n " ) ;
c l o c k C a l i b r a t i o n ( ) ;
/∗ g r a n u l a r i t y ∗ /
se tClockQuantum ( 1 0 0 ) ; /∗ 100 ms <=> 10 Hz ∗ /

/∗ Timers : ∗ /
nbOfTimers = t imerEnd ;
/∗ t imerEnd i s an a p p l i c a t i o n −dependen t c o n s t a n t s e t i n microwave . h ∗ /
RTLTimerIn i t ( ) ; /∗ s e t up t i m e r da ta s t r u c t u r e s ∗ /

/∗ Connec t ion t o t h e s i m u l a t o r : ∗ /
/∗ e s t a b l i s h c o n n e c t i o n ∗ /
i f ( RTL_connect ( " l o c a l h o s t " , 2 5 4 0 ) ) e x i t ( 1 ) ;
/∗ c o n n e c t i o n da ta s t r u c t u r e s ∗ /
i f ( RTL_in i t ( ) ) e x i t ( 2 ) ;

RTL_get ( ) ; /∗ t h e s e r v e r s end s t h e r e g i s t r a t i o n number . I gno r e i t . ∗ /

/∗ S t a t e s : ∗ /
i n i t i a l i z e S t a t e ( ) ; /∗ s e t n e x t S t a t e t o t h e i n i t i a l s t a t e ∗ /

/∗ query f o r i n i t i a l a c t u a t o r v a l u e s ∗ /
A c t u a t o r _ s e t ( ) ;

p r e s e n t S t a t e = n e x t S t a t e ;

/∗ ready t o e x e c u t e ∗ /
(∗ n e x t S t a t e ) ( ) ; /∗ do e n t r y a c t i o n s o f t h e i n t i a l s t a t e ∗ /

/∗ t ime−c o n s t r a i n e d e x e c u t i o n s t a r t s from now ∗ /
/∗ s e t t h e c l o c k t o 0 ∗ /
u p d a t e C l o c k ( ) ;
/∗ send i n i t i a l a c t u a t o r v a l u e s t o t h e s i m u l a t o r ∗ /

RTL_put ( ) ;

/∗ you can now loop on o p e r a t i o n s ∗ /
whi le ( 1 ) {

whi le ( ! u p d a t e C l o c k ( ) ) ; /∗ busy wa i t ∗ /
/∗ s t a r t i n g a new c o n t r o l loop ∗ /
/∗ upda te t i m e r s ∗ /
RTLTimerCheck ( ) ; /∗ s i d e e f f e c t : may g e n e r a t e e v e n t t i m e o u t s ∗ /

/∗ g e t operands s e t i n t h e Tcl−Tk window ∗ /
RTL_get ( ) ;
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/∗ Here a l l t h e s i m u l a t o r−s e t r e g i s t e r s are upda ted
( RTL_s t a t u s and s en s ) ∗ /

/∗ S e n s o r _ e d i t ( s t d e r r , ’ d ’ ) ; ∗ /
/∗ f p r i n t f ( s t d e r r , " I nEven t = %s \ n " , B i n a r y 2 t e x t ( InEven t , ’ b ’ , bu f ) ) ; ∗ /

s e t E v e n t s ( ) ; /∗ c a p t u r e incoming e v e n t s ∗ /

i f ( s h o u l d I Q u i t ( ) ) break ; /∗ e x i t t h e loop ∗ /

/∗ Do t h e a c t u a l c o n t r o l ∗ /
(∗ n e x t S t a t e ) ( ) ; /∗ e x e c u t e t h e r e a c t i o n ∗ /
i f ( p r e s e n t S t a t e != n e x t S t a t e ) {

/∗ t r a n s i t i o n i n p r o g r e s s . Do e n t r y a c t i o n s ∗ /
(∗ n e x t S t a t e ) ( ) ;
p r e s e n t S t a t e = n e x t S t a t e ;

}
r e f r e s h T i m e r D i s p l a y ( ) ;

/∗ send t h e v a l u e o f a l l c o n t r o l l e r −s e t r e g i s t e r s t o t h e s i m u l a t o r ∗ /
RTL_put ( ) ;
/∗ r e s e t o f e v e n t s ∗ /
r e s e t E v e n t s ( ) ;

}
/∗ e x i t t h i s i n f i n i t e loop by a break ∗ /
/∗ Ep i l og : c l o s e c o n n e c t i o n ∗ /
f p r i n t f ( s t d e r r , " That ’ s A l l F o l k s ! \ n " ) ;
RTL_shutdown ( ) ;

re turn 0 ;
}

6 microwave.c

/∗ microwave . c ∗ /
/∗ Char l e s André ∗ /
/∗ January 4 , 2000 ∗ /
/∗ December 17 , 2000: a d a p t a t i o n t o t h e new d i s t r i b u t i o n ∗ /

# d e f i n e GLOBAL_MICROWAVE_
# inc lude " microwave . h "
# inc lude < s t d i o . h>

/∗ a u x i l i a r y f u n c t i o n s ∗ /
extern void debugMsg ( cons t char ∗ ) ;

/∗ f u n c t i o n s a s s o c i a t e d w i t h t i m e r s ∗ /

s t a t i c void genevDone ( void )
{

p r e s e n t [ evDone ] = t r u e ;
debugMsg ( " evDone i s p r e s e n t " ) ;

}

s t a t i c void genevTmDD ( void )
{

p r e s e n t [evTmDD] = t r u e ;
debugMsg ( "evTmDD i s p r e s e n t " ) ;

}
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s t a t i c void genevTmUD ( void )
{

p r e s e n t [evTmUD] = t r u e ;
debugMsg ( "evTmUD i s p r e s e n t " ) ;

}

s t a t i c void c o m p u t e D u r a t i o ns ( void )
{

cd = RTL_getCookingDura t ion ( ) ∗ 1 0 ; /∗ 10 t u = 1 s ∗ /
ud = 2 ∗ RTL_ge tPowerSe lec t ion ( ) ; /∗ r e c u r s i o n p e r i o d = 2000 ms f o r pwm = 20
dd = 20 − ud ;
/∗ s e t up o f t i m e r s ∗ /
RTLTimerSetPer iod ( timerCD , 0 ) ; /∗ a p e r i o d i c ∗ /
RTLTimerSetPer iod ( timerUD , 0 ) ;
RTLTimerSetPer iod ( timerDD , 0 ) ;
RTLTimerSetFunc ( timerCD , genevDone ) ;
RTLTimerSetFunc ( timerUD , genevTmUD ) ;
RTLTimerSetFunc ( timerDD , genevTmDD ) ;
/∗ S t a r t timerCD ( Cooking d u r a t i o n ) ∗ /
RTLTimerStar t ( timerCD , cd ) ;

}

/∗ e v e n t management ∗ /
void r e s e t E v e n t s ( void )
{

Even t s e ;
f o r ( e=evNone ; e<evEnd ; e ++) p r e s e n t [ e ] = f a l s e ;

}

void s e t E v e n t s ( void )
{

i f ( RTL_getDoorOpens ( ) ) p r e s e n t [ evDoorOpens ] = t r u e ;
i f ( RTL_getFlameON ( ) ) p r e s e n t [ evFlameON ] = t r u e ;
i f ( RTL_ge tCook ingSe lec t ed ( ) ) p r e s e n t [ e v C o o k i n g S e l e c t e d ] = t r u e ;
i f ( RTL_getCancel ( ) ) p r e s e n t [ evCance l ] = t r u e ;

}

/∗ f o rward d e c l a r a t i o n o f a l l t h e s t a t e s , i n o rde r t o avo i d i m p l i c i t
p r o t o t y p e ∗ /

s t a t i c void S t a t e _ I d l e ( void ) ;
s t a t i c void S t a t e _ W a i t ( void ) ;
s t a t i c void S t a t e _ P O f f ( void ) ;
s t a t i c void Sta te_POn ( void ) ;
s t a t i c void S t a t e _ P a u s e O f f ( void ) ;
s t a t i c void Sta t e_PauseOn ( void ) ;

/∗ S t a t e s e c t i o n ∗ /

void i n i t i a l i z e S t a t e ( void )
{

r e s e t E v e n t s ( ) ;
n e x t S t a t e = S t a t e _ I d l e ;

}

/∗ e x i t f u c t i o n s :
They have been s e t a p a r t f o r a b e t t e r code s t r u c t u r a t i o n
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∗ /

s t a t i c e x i t _ S t a t e _ P O f f ( void )
{

RTL_putLight (OFF ) ;
RTL_putFan (OFF ) ;
RTL_putSpi t (OFF ) ;
/∗ debugMsg(">> Leav ing S t a t e _ P O f f " ) ; ∗ /

}

s t a t i c e x i t _ S t a t e _ P O n ( void )
{

RTL_putLight (OFF ) ;
RTL_putFan (OFF ) ;
RTL_putSpi t (OFF ) ;
RTL_putPower (OFF ) ;
/∗ debugMsg(">> Leav ing S t a t e _ P O f f " ) ; ∗ /

}

/∗ Th i s s t a t e has no en t r y , no e x i t , no a c t i v i t y ;
a s i n g l e t r a n s i t i o n w i t h o u t guard ∗ /

s t a t i c void S t a t e _ I d l e ( void )
{

s t a t i c i n t e n t e r i n g = t r u e ;

/∗ e n t e r i n g ∗ /
i f ( e n t e r i n g ) {

debugMsg ( ">> E n t e r i n g S t a t e _ I d l e " ) ;
e n t e r i n g = f a l s e ;
re turn ;

}

/∗ s t e a d y s t a t e ∗ /

/∗ check t r a n s i t i o n s f o r l e a v i n g ∗ /
i f ( p r e s e n t [ e v C o o k i n g S e l e c t e d ] ) {

n e x t S t a t e = S t a t e _ W a i t ;
} e l s e {

/∗ s t a y i n t h i s s t a t e ∗ /
/∗ n e x t S t a t e = S t a t e _ I d l e ; ∗ /

re turn ;
}

/∗ l e a v i n g ∗ /
e n t e r i n g = t r u e ; /∗ f o r f u t u r e e n t e r i n g ∗ /

}

/∗ Th i s s t a t e has no en t r y , no e x i t , no a c t i v i t y ;
2 t r a n s i t i o n s :

one w i t h o u t guard ,
one w i t h guard ∗ /

s t a t i c void S t a t e _ W a i t ( void )
{

s t a t i c i n t e n t e r i n g = t r u e ;

/∗ e n t e r i n g ∗ /
i f ( e n t e r i n g ) {

debugMsg ( ">> E n t e r i n g S t a t e _ W a i t " ) ;
e n t e r i n g = f a l s e ;
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re turn ;
}

/∗ s t e a d y s t a t e ∗ /

/∗ check t r a n s i t i o n s f o r l e a v i n g ∗ /
i f ( p r e s e n t [ evCance l ] ) {

n e x t S t a t e = S t a t e _ I d l e ;
} e l s e {

i f ( p r e s e n t [ evFlameON ] && RTL_getDoorClosed ( ) ) {
n e x t S t a t e = S t a t e _ P O f f ;
/∗ t r a n s i t i o n a c t i o n s ∗ /
c o m p u t e D u r a t i o ns ( ) ;

} e l s e {
/∗ s t a y i n t h i s s t a t e ∗ /

/∗ n e x t S t a t e = S t a t e _ W a i t ; ∗ /
re turn ;

}
}

/∗ l e a v i n g ∗ /
e n t e r i n g = t r u e ; /∗ f o r f u t u r e e n t e r i n g ∗ /

}

/∗ S t a t e w i t h en t r y , e x i t a c t i o n s , no a c t i v i t y ;
4 t r a n s i t i o n s w i t h o u t guard ∗ /

s t a t i c void S t a t e _ P O f f ( void )
{

s t a t i c i n t e n t e r i n g = t r u e ;

/∗ e n t e r i n g ∗ /
i f ( e n t e r i n g ) {

debugMsg ( ">> E n t e r i n g S t a t e _ P O f f " ) ;
e n t e r i n g = f a l s e ;
/∗ e n t r y a c t i o n s ∗ /
RTL_putLight (ON) ;
RTL_putFan (ON) ;
RTL_putSpi t (ON) ;
RTL_putPower (OFF ) ;
/∗ s t a r t timerDD ( d u r a t i o n o f power down ) ∗ /
RTLTimerStar t ( timerDD , dd ) ;
re turn ;

}
/∗ s t e a d y s t a t e ∗ /

/∗ check t r a n s i t i o n s f o r l e a v i n g ∗ /
i f ( p r e s e n t [ evCance l ] ) {

e x i t _ S t a t e _ P O f f ( ) ; /∗ per form e x i t a c t i o n s ∗ /
RTLTimerStop ( timerCD ) ;
RTLTimerStop ( timerDD ) ;
n e x t S t a t e = S t a t e _ I d l e ;

} e l s e {
i f ( p r e s e n t [ evDone ] ) {

e x i t _ S t a t e _ P O f f ( ) ; /∗ per form e x i t a c t i o n s ∗ /
RTLTimerStop ( timerCD ) ;
RTLTimerStop ( timerDD ) ;
n e x t S t a t e = S t a t e _ I d l e ;

} e l s e {
i f ( p r e s e n t [ evDoorOpens ] ) {
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e x i t _ S t a t e _ P O f f ( ) ; /∗ per form e x i t a c t i o n s ∗ /
n e x t S t a t e = S t a t e _ P a u s e O f f ;
/∗ t r a n s i t i o n a c t i o n s ∗ /
RTLTimerSuspend ( timerDD ) ;
RTLTimerSuspend ( timerCD ) ;

} e l s e {
i f ( p r e s e n t [evTmDD ] ) {

e x i t _ S t a t e _ P O f f ( ) ; /∗ per form e x i t a c t i o n s ∗ /
n e x t S t a t e = Sta te_POn ;

} e l s e {
/∗ s t a y i n t h i s s t a t e ∗ /

/∗ n e x t S t a t e = S t a t e _ P O f f ; ∗ /
re turn ;

}
}

}
}

/∗ l e a v i n g ∗ /
e n t e r i n g = t r u e ; /∗ s e t f o r f u t u r e e n t e r i n g ∗ /

}

s t a t i c void Sta te_POn ( void )
{

s t a t i c i n t e n t e r i n g = t r u e ;

/∗ e n t e r i n g ∗ /
i f ( e n t e r i n g ) {

debugMsg ( ">> E n t e r i n g Sta te_POn " ) ;
e n t e r i n g = f a l s e ;
/∗ e n t r y a c t i o n s ∗ /
RTL_putLight (ON) ;
RTL_putFan (ON) ;
RTL_putSpi t (ON) ;
RTL_putPower (ON) ;
/∗ s t a r t timerUD ( d u r a t i o n o f power up ) ∗ /
RTLTimerStar t ( timerUD , ud ) ;
re turn ;

}

/∗ s t e a d y s t a t e ∗ /

/∗ check t r a n s i t i o n s f o r l e a v i n g ∗ /
i f ( p r e s e n t [ evCance l ] ) {

e x i t _ S t a t e _ P O n ( ) ; /∗ per form e x i t a c t i o n s ∗ /
RTLTimerStop ( timerCD ) ;
RTLTimerStop ( timerUD ) ;
n e x t S t a t e = S t a t e _ I d l e ;

} e l s e {
i f ( p r e s e n t [ evDone ] ) {

e x i t _ S t a t e _ P O n ( ) ; /∗ per form e x i t a c t i o n s ∗ /
RTLTimerStop ( timerCD ) ;
RTLTimerStop ( timerUD ) ;

n e x t S t a t e = S t a t e _ I d l e ;
} e l s e {

i f ( p r e s e n t [ evDoorOpens ] ) {
e x i t _ S t a t e _ P O n ( ) ; /∗ per form e x i t a c t i o n s ∗ /
n e x t S t a t e = S ta t e_PauseOn ;
/∗ t r a n s i t i o n a c t i o n s ∗ /
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RTLTimerSuspend ( timerUD ) ;
RTLTimerSuspend ( timerCD ) ;

} e l s e {
i f ( p r e s e n t [evTmUD ] ) {

e x i t _ S t a t e _ P O n ( ) ; /∗ per form e x i t a c t i o n s ∗ /
n e x t S t a t e = S t a t e _ P O f f ;

} e l s e {
/∗ s t a y i n t h i s s t a t e ∗ /

/∗ n e x t S t a t e = State_POn ; ∗ /
re turn ;

}
}

}
}

/∗ l e a v i n g ∗ /
e n t e r i n g = t r u e ; /∗ s e t f o r f u t u r e e n t e r i n g ∗ /

}

s t a t i c void S t a t e _ P a u s e O f f ( void )
{

s t a t i c i n t e n t e r i n g = t r u e ;

/∗ e n t e r i n g ∗ /
i f ( e n t e r i n g ) {

debugMsg ( ">> E n t e r i n g S t a t e _ P a u s e O f f " ) ;
e n t e r i n g = f a l s e ;
re turn ;

}

/∗ s t e a d y s t a t e ∗ /

/∗ check t r a n s i t i o n s f o r l e a v i n g ∗ /
i f ( p r e s e n t [ evCance l ] ) {

n e x t S t a t e = S t a t e _ I d l e ;
RTLTimerStop ( timerCD ) ;
RTLTimerStop ( timerDD ) ;

} e l s e {
i f ( RTL_getDoorClosed ( ) ) {

n e x t S t a t e = S t a t e _ P O f f ;
/∗ t r a n s i t i o n a c t i o n s ∗ /
RTLTimerResume( timerDD ) ;
RTLTimerResume( timerCD ) ;

} e l s e {
/∗ s t a y i n t h i s s t a t e ∗ /
n e x t S t a t e = S t a t e _ P a u s e O f f ;
re turn ;

}
}

/∗ l e a v i n g ∗ /
e n t e r i n g = t r u e ; /∗ s e t f o r f u t u r e e n t e r i n g ∗ /

}

s t a t i c void Sta t e_PauseOn ( void )
{

s t a t i c b o o l e a n e n t e r i n g = t r u e ;

/∗ e n t e r i n g ∗ /
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i f ( e n t e r i n g ) {
debugMsg ( ">> E n t e r i n g S ta t e_PauseOn " ) ;
e n t e r i n g = f a l s e ;
re turn ;

}

/∗ s t e a d y s t a t e ∗ /

/∗ check t r a n s i t i o n s f o r l e a v i n g ∗ /
i f ( p r e s e n t [ evCance l ] ) {

n e x t S t a t e = S t a t e _ I d l e ;
RTLTimerStop ( timerCD ) ;
RTLTimerStop ( timerUD ) ;

} e l s e {
i f ( RTL_getDoorClosed ( ) ) {

n e x t S t a t e = Sta te_POn ;
/∗ t r a n s i t i o n a c t i o n s ∗ /
RTLTimerResume( timerUD ) ;
RTLTimerResume( timerCD ) ;

} e l s e {
/∗ s t a y i n t h i s s t a t e ∗ /
n e x t S t a t e = S ta t e_PauseOn ;
re turn ;

}
}

/∗ l e a v i n g ∗ /
e n t e r i n g = t r u e ; /∗ s e t f o r f u t u r e e n t e r i n g ∗ /

}


