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Abstract; For the features that control—intensive embedded systems software has high requirement on real—time and safety properties,

(Institute of Aerospace Engineering, Air Force Engineering University, Xi'an

based on absorbing the advantages of the existing component models, a component model for control—intensive embedded systems—CIES is
presented. This model separates data flow and control flow by the introduction of input and output trigger interface. The first—in/first—out
locking mechanism which used to protect the data transfer for the conflicting set interfaces preserves the atomicity of data transfer between in-

terfaces and the component interactions order, which improve the reliability and safety of the system. Finally, we give implementation code

of the example and use CIES model to compositing the electronic stability control system of a car.
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int Component_t_in(Component_svc * svc)

O /7 RAZ I S5 o 0 228w fk 2

if(sve——>active)
return 0;
else
{
Component_transfer_d_in(sve) ;
return 1
// VR B PR IRAT
}
}
void Component_transfer_d_in(Component_svc * svc)
{
/¥ S E e H AR enx_d_in—>>d_in
sve— >d_in+sve_h—>cnx_d_in;
}
LOER TR IR E S PR AR Y U
START_Component Component_t_out(Component_svc * svc)
{
return START_Component_t_out;
}
void Component_transfer_d_out(Component_svc * svc,
int x x dest)
{
/ /K6 I K AR 2 1 TR
if(sve—>d_out_updated)
{
dest=2&.(svc_h—>d_out) ;
sve— >d_out_updated=0;
/BB bR AF
}
}
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current!storage

continue[buf [current]]:=true,
stop_previous (current),
aquire (buf [current])

current==storage
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reset ()

Free
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continue[locker ID]:=true,
aquire (locker_ID)
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void T1_schedule(Task * tsk)
{
lock(tsk—>>port_group) ;
if(Consumerl_t_inl (tsk— >>Consumer))
T1_todo_list_push(tsk,STATE_Consumerl_t_inl) ;
unlock(tsk— >>port_groupl) ;
set_functional_priority(tsk) ;
while(T1_todo_list_not_empty(tsk))
{
STATE_Tlcurrent_state_T1_todo_list_pop(tsk) ;
switch(current_state)
{
case STATE_Consumerl_t_inl:

subservice_Consumerl (task) ;

break
}
}
reset_priority(tsk) ;

}
3 LHIIEIIE

TEX HIRAT B o4 B 6 s 44 14 18] 32 5. A4 AR AL S 4] 1
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&.tsk—>Consumerl — >cnx_d_inl) ;
Producer_transfer_d_out) tsk— >Producer,
& tsk—>Consumer2 —>cnx_d_in2) ;
/A R R B A i & 4 1
unlock(tsk—>>port_groupl) ;
if (Producer_store(tsk— >Producer,
STATE_Producer_out) )

TO_todo_list_push(tsk, STATE_Producer_t_in) ;
}
break;
}
}
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Computing
actual
direction

Throttle
Computing adjust
sensing Slide braking
detection pressure Brakes
Steering Computing pressure
[>wheel angle desired
sensing direction
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void TO_schedule(Task * tsk)
{
if(Producer_trigger_in(tsk— >>Producer))
T0_todo_list_push(tsk,STATE_Producer_t_in) ;
while(T0_todo_list_not_empty(tsk))
STATE_TO current_state=TO0_todo_list_pop(tsk) ;
swithch(current_state)
}
case START_Producer_t_in:

subservice_Producer(task) ;

break;

}
}
void subservice_Producer(Task * tsk)
{

STATE_Producer state=entry= Producer(tsk— >>Producer) ;
switch(state)

{

case STATE_Producer_t_out:

lock(tsk— >>port_groupl) ;

Producer_transfer_d_out(tsk— >>Producer,

B 7 SCS 4% 524
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