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Applying Concurrent regular expression
to extract threads in embedded system design

Mirsutaka 0kazakit Tosuiakr AokiHT Takuva Karavamat
tJapan Advanced Institute of Science and Technology
HPRESTO Japan Science and Technology Corporation

Recently, object-oriented techniques are going to be adopted in embedded software develop-
ments. In embedded software domains, we have to consider non-functional requirements such
as real-time properties and resource requirements. To deal with such requirements, we must
design a target system in terms of threads. In this design, we need to extract threads from
concurrent objects in an analysis model, however the current methodologies do not follow it
enough. To solve this problem, we had proposed a formal approach to extract threads from
concurrent objects. In this paper, we introduce an experimental application of this approach

in PCM device driver development.
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00:000 (000000o0)

#tdefine INPUT_CLOCK 50000 / O0O0OOOO0O */
#tdefine CH_MAX 3

static int f[CH_MAX], v[CH_MAX];

static short *start_adr [CH_MAX];

static short *current_adr [CH_MAX];

static short *end_adr[CH_MAX];

static double counter[CH_MAX];

static double counter_step[CH_MAX];

static int playflag[CH_MAX];

static SEMAFO sem=0;

/* play. (p_O+p_1+p_2) */
void PLAY(int ch, short *start, short *end){
ENTER (sem) ;
playflaglchl = 1;
start_adr[ch] = start;
end_adr[ch] = end;
LEAVE (sem) ;

/* stop.(s_O+s_1+s_2) */
void STOP(int ch){
ENTER (sem) ;
playflaglchl = 0;
LEAVE (sem) ;

/* freq. (£_0+f_1+f_2) */
void FREQ(int ch, int value){
ENTER (sem) ;
f[ch] = value;
counter[ch] = 0.0;
counter_step[ch] = f[ch]/INPUT_CLOCK;
LEAVE (sem) ;

/* vol. (v_O+v_1+v_2) */

void VOL(int ch, int value){
ENTER (sem) ;
v[ch] = value;
LEAVE (sem) ;

/* clock.calc.write */
void CLK(){
short mix = 0;

int i;

for(i=0;1<3;i++)
{
if (playflagl[il)
{
/+ 000000000 =/
counter[i] += counter_stepl[il;
if (counter[i]>=1.0)
{
counter[i]-=1.0;
current_adr[i]++;
}
/« 00000g =/
if (current_adr[i]l==end_adr[i])

playflaglil = 0;

mix += (*(current_adr[i]) * v[i]) >> 4;

¥
DA_WRITE (mix); /* I/0 Access */
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