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Co-design of Device Driver and Firmware for
USB Devices in SpecC

Tetsuro Katayama Yoshiyuki Fukumoto

Department of Computer Science and Systems Engineering,
Faculty of Engineering, Miyazaki University
1-1 Gakuen-kibanadai nishi, Miyazaki 889-2192, Japan.

This research aims at increasing productivity of design for systems used USB(Universal
Serial Bus) by co-design with SpecC, which is one of system level languages. As a
preparatory research, this paper attempts co-design of device driver and firmware which
are softwares of USB. First, specification of USB device driver and firmware of Linux are
described with SpecC, and the specification was verified with simulation. Next, a decoder
which transforms the specification into the source codes of device driver and firmware
which can be compiled is implemented in Perl language. Executing the both source
codes which are generated by the decoder confirmed that they satisfied the specification.
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behavior F_seg_disp
(unsigned char dat, Firm_Int FirmPort){
unsigned char adrs;
unsigned char datal;
F_portb_out portb_out(adrs, datal, FirmPort);
void main(void){
adrs = 0x02;
datal = led_pat[dat & Oxf];
portb_out.main();
adrs = 0x04;
datal = led_pat[(dat >> 4)&0xf];
portb_out.main();

};

behavior D_ezusb_ioctl

(struct inode *inode, struct file *file,
unsigned int cmd, unsigned long arg,
Host_Int HostPort, event function_end){

int led, seg;

ezusb_data_t *pdata;

event error_end_bulk;

int flag;

D_ezusb_set_bulk set_led

(pdata, led, LED, HostPort, error_end_bulk);
D_ezusb_set_bulk set_seg
(pdata, seg, SEG, HostPort, error_end_bulk);

{ BRI ‘{ RRE2
HUHIhEENET HUHIhEIENET
behavior hoge(event error_h) behavior hoge(event error_e, int error_d)
int start(void){ void main(void){
intr; :
: II5—RE | oTRYIMEISRAL
. error_d=-1; ARV,
if(r <0} notify(error_e);
return -1; :
} }
retun 0; }
} b8
void main(void){ | —ZZT EDBMEFUHL
'f(S:'fl(() <0)£‘) fU(E&*HELfL\é.’ ENAETRUHLA
notify(error_h); L. I5—DHEIE "
} AR, event error_h;

) int error_d;
I8 hoge foo(error_e, error_d);

EAMEFIFUHLEA

event error_h;
hoge foo(error_h);

void main(void){
try {foo.main()}
trap(error_e){ TS5—ALEA}

void main(void){
try {foo.main()}
trap(error_h){ TS5—MEA }
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int start(void){
pdata = file->private_data;
flag= 0;
switch(cmd){
case EZUSB_SET_LED:
led = (int)arg;
set_led.main();
break;
case EZUSB_SET_SEG:
seg = (int)arg;
set_seg.main() ;
break;
default:
return (-ENOIOCTLCMD) ;

// LED OO

// TSEG OO

return(0) ;
}

void main(void){
if(start ) < 0){
notify(function_end);

}
};
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void seg_disp(unsigned char dat){

unsigned char adrs;
unsigned char datal;

adrs = 0x02;

datal = led_pat[dat & Oxf];
portb_out (adrs, datal);

adrs = 0x04;
datal = led_pat[(dat >> 4)&0xf];

portb_out (adrs, datal);
}

016 000000000000000

static int ezusb_ioctl
(struct inode *inode, struct file *file,
unsigned int cmd, unsigned long arg){
static int led, seg;
statuc ezusb_data_t *pdata;
static int flag;
pdata = file->private_data;
flag= 0;
switch(cmd){
case EZUSB_SET_LED:
led = (int)arg;
ezusb_set_bulk(pdata, led, LED);
break;

// LED OO

case EZUSB_SET_SEG:
seg = (int)arg;
ezusb_set_bulk(pdata, seg, SEG);
break;

// TSEG OO

default:

return (-ENOIOCTLCMD) ;
}

return(0) ;

}
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