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Evaluation of Applying SpecC to the Integrated Design Method

of a Device Driver and a Device

SHINYA HONDAT and HIROAKI TAKADAT

We are investigating an integrated design method of a device driver and a device for the
efficient development of device drivers for embedded systems. This paper evaluates if SpecC,
which is proposed as a system-level description language, is applicable to integrated descrip-
tion of a device driver and a device. We use as example a SIO system to confirm that integrated
description of a device driver and a device by SpecC is possible. Also,we manually convert
the SpecC description to the device driver, the device, and the interface between them, and
confirm that the conversion can be automated. As a result, we show that SpecC could apply
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as an integrated design language of the integrated design method.
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Integrated design flow of device driver and device.
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Fig.2 Overview of SIO system.
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/

behavior rx_clk_gen(in bit[0:0] bit_in,
in event clkl6,
out event bit_event){
void main(void){
int i;
bit[0:0] pre_bit;
while(1){
pre_bit = 0B
while(!(bit_in == 0B & pre_bit == 1B)){
pre_bit = bit_in;
wait(clkl6);
}
for(i = 0; i < 8; i++)
wait(clk16);
notify(bit_event);
while(1){
for(i = 0; i < 165 i++)
wait(clk16);
notify(bit_event);

1

~

/

05 0000000D000000 rx-clk_genO

Fig.5 Receive clock generation behavior (rx_clk_gen).

/

-

behavior rx_clk_wrapper(in bit[0:0] x,
in event clkl6,
out event bit_event,
in event reset){
rx_clk_gen be_rx_clk_gen(x,clk16,bit_event);
dummy trap_-dummy();
void main(void){
while(1){
try{ be_rx_clk_gen.main();}
trap (reset){trap-dummy.main();}
¥
1k

~

/

06 00000D0OO0O00O rx-clk_gen_wrapperld
Fig.6 Wrapper behavior (rx_clk_gen_wrapper).

/

channel byte_channel(void)

implements byte_interface{
unsigned char data_buffer; /* 0000 */
bool data_valid; /*0o0ooooooog */
event sync_write; /*0o0ooooooo */
event sync_read; /*0oooooooo */
void write(unsigned char data){

while(data_valid)

wait(sync_read);

data_buffer = data;

data_valid = true;

notify(sync_write);

unsigned char read(void){
while(!data_valid)
wait(sync_write);
data_valid = false;
notify(sync_read);
return(data_buffer);

+

07 00000000 byte—channelO
Fig.7 Byte channel (byte_channel).
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Table 2 The amount of description of a device part for
SpecC and VHDL.
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void write(unsigned char data){  void driver_send(unsigned char data){

while(data_valid) FLGPTN ptn;
wait(sync_read); hile(REG1 & 0x01){
data_buffer = data; \ REG1 = REGI | 0x08;
data_valid = true; wai_flg(FLGID,0x01,
notify(sync_write); TWF_ANDW,
&ptn);
}
REGO = data;

G1=REG1 | 0x03;
}

void send_handler(){
set_flg(FLGID,0x01);
REGI =REGI & (~0x08);

unsigned char read(void){
while(!data_valid)
wait(sync_write);
data_valid = true; }
notify(sync_read);
return(data_buffer);
}
09 00000000000D000OO0000000000D
Fig.9 Conversion of byte channel to interface (software

part).

03 000000000 SpecCOOOOODOOOO
Table 3 The amount of description of a interface part for
SpecC and after conversion.
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SpecC OO 330 0.7 kbyte
oooooooocooo 66 0 1.2kbyte
00000000 VHDLOOO | 2800 7.2 kbyte
J000ooooVHDLOOO | 2950 10.5 kbyte
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