Linux USB

Development of a USB device driver working on Linux and Control Interface

Takeshi Fukutani, Shoji Kodani and Tomokazu Takahashi

PC-UNIX Linux

Recently, it's becoming more popular to utilize Linux for controlling hardware like a cellular phone. Integrated pro-
tocol is not easy to develop, so people tend to make use of a ready-to-use environment. Most of the time, Linux serves
the role as a server such as a filesever, webserver and so on, but we focus on the aspect of hardware controlling instru-

ments. We present the mechanism of a USB device driver in a Linux system, and pick up some points that should be
taken into consideration.
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#i ncl ude <linux/errno. h>
#i ncl ude <linux/fs. h>

#i ncl ude <l i nux/ modul e. h>
#i ncl ude <li nux/ nm h>

#i ncl ude <asni uaccess. h>
#define CASEL 1

#define CASE2 2

static unsigned int counter = O;
static char string [132];
static int data;

static int skeleton_open (struct inode *inode,
struct file *file)

{
MID | NC_USE_COUNT;
return O;

staticint skel eton_rel ease (struct i node *i node,
struct file *file)

MOD_DEC USE_COUNT;
return O;

static ssize t skeleton_read (struct file *file,
char *buf, size t count, loff_t *ppos)

int len, err;

if( counter <= 0)
return O;

err = copy_to_user(buf,string, counter);
if (err 1=0)
return - EFAUT;

len = counter;
counter = O;

return |len;

}

staticssize t skeleton_ wite(struct file*file,
const char *buf, size t count, |off_t *ppos)

int err;

err = copy_fromuser(string, buf, count);
if (err 1=0)
return - EFAUT;

counter += count;

return count;

}

static int skeleton_ioctl(struct inode *inode,
struct file *file,
unsi gned int cnd, unsigned |ong arg)

int retval = 0;

switch (cmd ) {
case CASELl:/* for witing data to arg */
if (copy_fromuser(&data, (int *) arg,
sizeof (int)))
return - EFAULT;
br eak;

case CASE2:/* for readi ng data fromarg */

if (copy_to_user((int *) arg, &data,
sizeof (int)))
return - EFAULT,;
br eak;
defaul t:
retval = -E NVAL;

return retval ;

static struct file_operations skel eton_fops =

{
#if LI NUX VERSI ON OCDE < KERNEL VERS| ON( 2, 3, 0)

NULL, /* skeleton_l|seek */

skel eton_read, /* skel eton_read */

skel eton_wite, /* skeleton wite */
NULL, /* skel eton_readdir */

NULL, /* skel eton_poll */

skel eton_ioctl, /* skeleton_ioctl */
NULL, /* skel eton_mmap */

skel eton_open, /* skel eton_open */
NULL, /* skel eton_flush */

skel eton_rel ease, /* skel eton_rel ease */
NULL, /* skel eton_fsync */

NULL, /* skel eton_fasync */

NULL, /* skel eton_check_nedi a_change */
NULL, /* skel eton_revalidate */

NULL /* skel eton_|l ock */

#else /* for LINUX_VERSION CCDE 2. 4.0 and | ater
*

/

TH S MDUWLE, /* struct nodul e *owner; */
NULL, /* skel eton_l|seek */

skel eton_read, /* skel eton_read */

skel eton_wite, /* skeleton wite */
NULL, /* skel eton_readdir */

NULL, /* skel eton_poll */

skel eton_ioctl, /* skeleton_ioctl */
NULL, /* skel eton_mmap */

skel eton_open, /* skel eton_open */
NULL, /* skel eton_flush */

skel eton_rel ease, /* skel eton_rel ease */
NULL, /* skel eton_fsync */

NULL, /* skel eton_fasync */

NULL, /* skel eton_|l ock */

NULL, /* skel eton_readv */

NULL /* skeleton_witev */

#endi f
h
int init_nodule (void)
int i;
i =register_chrdev (63, "test", &test_fops);
if (i '=0) return - EIQ
return O;

}

voi d cl eanup_nodul e (voi d)

unregi ster_chrdev (63, "test");

3.2.2 Linux

$ gcc —Wall - -c -D_KER\EL__ -DMODULE test.c
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-D #define
__ KERNEL__
MODULE

4. USB
4.1 USB

# nknod —m 444 /dev/test u 63 0

4.1.1

# insnmod test.o

# rmmod test.o

3.2.3 Linux

$ cat /dev/test

cat
skeleton_write
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#define USBTEST MNCR 32

define

staticint usbtest_set_| ed(usbtest_data_t* pdat a,
int |ed)

int r, rlen,i;
unsi gned long int pipe;
unsi gned char buf[2];

if (pdata->dev == NULL) {
return -1;

}
buf[0] = (unsigned char) (0x03);
buf[1] = (unsigned char)(led & Oxff);

pi pe = usb_sndbul kpi pe( pdat a- >dev,
pdat a- >ep_bul k_out ) ;

r = usb_bul k_nsg( pdat a- >dev, pipe, buf, 2,
&l en, Hz*10);

if (r <0) {
return -1;
return O;

usb_sndbulkpipe()
usb_bulk_msg()



static usbtest_data t* g_usbtest_data;

static struct usb_device_id usbtest_table[] ={
{ USB_DEVI CE( VI D_USBTEST, PI D_USBTEST) },
{}

MODULE_DEVI CE_TABLE (ush, usbtest_table);

static int usbtest_ioctl(struct inode *inode,
struct file *file,

unsi gned i nt cnd, unsi gned | ong ar g)
{

int led, dip;
usbtest _data_t* pdat a;

int err =0, tnp;
int retval = 0;

pdata = fil e->private_dat a;

printk("file->private_data=9%¥n",file->pri
vate_data);

print k(" pdat a- >ep_bul k_out =%¥n", pdat a- >ep
_bul k_out);

switch(cnd) {
case USBTEST_SET_LED:
led = (int)arg;
if (usbtest_set_|ed(pdata, led) < 0)
return -EIQ
br eak;
case USBTEST_CET_DI PSW
if ((dip=usbtest_get_di pswpdata)) < 0)
return -EIQ
if (copy_to_user((int*)arg, &di p,
si zeof (led)))
return - EFAULT,
br eak;

case USBTEST_WA T_| NTERRUPT:
return usbtest _intr_wait(pdata);

defaul t:
return - ENO CCTLCMD,

}
return O;

ioctl

switch

usbtest _ioctl()

staticstruct file_operations ushtest_fil eopes =

owner : TH S_MODULE,
ioctl: usbtest _ioctl,
open: usbt est _open,
rel ease: usbt est _cl ose,

ioctl ioctl

staticvoi d* usbt est _probe(struct usb_devi ce *dev, unsi gnedi nt i f num const struct
usb_devi ce_id *id)
{

struct usb_interface_descriptor *inf;

struct usb_config_descriptor *config;

unsi gned int pipe;

int n, intr_interval;

if ((dev->descriptor.idVendor != WD USBTEST) ||
(dev->descri ptor.idProduct != Pl D USBTEST))

{
return NULL;

}

if (g_usbhtest_data) {
printk(KERN | NFO " USBTEST: no nore probe. ¥n");
return NULL;

}

confi g = dev->actconfig;
inf = &config-> nterface[ifnunj.al tsetting[O0];
g_usbtest _data = knal | oc(sizeof (usbtest_data_t), G-P_KERNEL);
if (g_usbtest_data == NULL) {
printk(KERN_| NFO "no nenory¥n");
return NULL;
}

intr_interval = 0;
g_usbtest_data->ep_intr_in =-1;
g_usbtest_data->ep_bul k_out = -1;
g_usbtest_data->ep_bulk_in = -1;
for(n = 0; n < inf->bNunEndpoints; n++) {
swi t ch(i nf->endpoi nt [ n] . bEndpoi nt Addr ess&USB ENDPQ NT_NUMBER MASK) {
case 1
if (! (inf->endpoint[n].bEndpoi nt Addr ess&USB ENDPO NT_DI R MASK) )
br eak;
if ((inf->endpoint[n].bmAttributes&USB ENDPQ NT_XFERTYPE MASK) ==
USB_ENDPO NT_XFER | NT) {
g_ushtest_data->ep_intr_in = 1;

intr_interval = inf->endpoint[n].blnterval;
}
br eak;
case 2:
if (inf->endpoint[n].bEndpoi nt Addr ess&USB ENDPQ NT_Di R_MASK)
br eak;

if ( (i nf->endpoi nt[n]. brAttri but es&USB ENDPQ NT_XFER | NT) =
USB_ENDPQ NT_XFER BULK) {
g_usbtest_dat a->ep_bul k_out = 2;
}

br eak;

case 5:
if (! (inf->endpoint[n].bEndpoi nt Address&JSB ENDPA NT_DI R MASK) )
br eak;
if ( (i nf->endpoi nt[n]. brAttribut es&USB ENDPQ NT_XFER | NT) =
USB_ENDPO NT_XFER BULK) {
g_ushtest_data->ep_bulk_in = 5;

}
br eak;
}
}
if (g_usbtest_data->ep_intr_in == -1) {
printk("USBTEST: 1: endpoint error!!¥n");
return NULL;
}
if (g_usbtest_data->ep_bulk_out == -1) {

printk("USBTEST: 2: endpoint error!!¥n");



return NULL;
}

if (g_usbtest_data->ep_bulk_in ==-1) {
printk("USBTEST: 5: endpoint error!!¥n");
return NULL;

}

g_usbtest_data->dev = dev;

g_usbt est _dat a- > sopen = 0;

pi pe = usb_rcvint pi pe(g_usbt est _dat a->dev, g_usbtest_data->ep_intr_in);

FI LL_I NT_URB(&g_usbht est _data->irq, dev, pipe, g_usbtest_data->data, 2,
ushtest _irq, g ushtest_data, intr_interval);

return g_usbtest_dat a;

static struct usb_driver usbtest_data = {
owner: TH S_MIDULE,
nane: "usbtest",
id_table: usbt est _tabl e,
probe: usbtest_probe,
di sconnect : usbt est _di sconnect,
f ops: &usbtest _fil eopes,
mnor: USBTEST_M NCR,

}
usb_register()
static int __init usbtest_init(void)
if (usb_register(&usbtest_data) < 0) {
return -1;
}
return O;
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