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Abstract

Due to the increasing complexity of embedded system design, automatic code generation of
embedded software and hardware-software co-design methodologies are gaining great interest from
industries and academia. Such an automatic design methodologies are always demanding a formal
system specification languages for defining designer’s idea clearly and precisely. In this paper, we
propose automatic embedded C code generation from SDL (Specification and Description Language,
ITU-T recommended the SDL as a standard system description language) with considering a real-time
uC/OS-1I operating system. Our automatic embedded C code generator is expected to provide a fast
specification, verification and performance evaluation platform for embedded software designs.

» Keyword : &HICIE A|AEl(embedded system), Z= X& MM (Automatic Code Generation),

SDL (Specification and Description Language)
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case ST_WaitOpenDoor_DoorController
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switch (Insignal)

WaitOpen
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Open o
(DoorNe) O((void =)(&SENDER), SELF);
_PId = PId_tbI[P_Env];
Put_into_FIFO!
Put_into_FIFO
PutSignal(SG_(
Dest_PId = PId_thi[P_ ]
Put_into_FIFO(sizeof(SE| *)&SELF, Dest_Pid);
PutSignal(SG_DoorOpened, Dest_PId, 1);
TrrSetT(DoorTimer_ID, (int)(DoorTimer*10.0)):
TrmrStart(DoorTimer_I

D),
NextState = ST_Wait_DoorController;
break;
SET default
(DoorTimen) CurrentState = ST_WaitopenDoor_DoorController;
delete_FIFO(No_ATg, SELF);
break;

Break;

(void *)&SELF, Dest_PId);
o), (void *)&DoorNo, Dest_PId);

DoorOpened

T2 3. SDL HWApiAe| $F MEfHOIE CTER gkt of
Fig. 3. A C code example for state transitions in SDL
specification
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Fig. 4. A process ID table for identifying process
names

Pld_tbl[64]
Priority of ProcessName_A

Priority of ProcessName_B

Priority of ProcessName_X
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Put_into_FIFO(sizeof(nt), (-+1), *i+1));
PutSignal (4, *(i+1), *(+2));

}
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Fig. 6. Transformation of a SDL timer signal to a
uC/OS-I timer
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void ActivateSystem_SystemName(void)
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(void *) & TaskDatalCurr_Prio)(0),

&TaskStack(Curr_Prio)(STACKSIZE-1], Curr_Prio);
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Fig. 5. A C code routine creating an initial process for
multi-process execution
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void GetSignal(int Pld, int *arg_no)

{

}

int result;
INT8U err;

result = (int) OSQPend(SQueuelPId), 0, &err);
result = (int) OSQPend(SQueuuelPld], 0, & err);

void PutSignal(int signal, int Pld, int no_arg)

{

int result, err;
result = OSQPost(SQueuelPld], (void *)signal);
if (result = OSQFULL)
{

printf("Buffer for process %d is full\n", Pld);
} else
{

result = OSQPost(SQueue(Pld),

(void *)no_arg);
if (result = OSQFULL)
{
printf("Buffer for process %d if full\n", Pld);
}

O3] 8. Ao M&n fAle ofEt
PutSignal (), GetSignal() &=

Fig. 8. PutSignal() and GetSignal() functions for

transmitting and receiving signals
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