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0x6b01

/*

* Exanpl e driver for

*

* This driver

* wites certain drivers functions.

*

*

*

*/
#i ncl ude <linux/config.h>
#i ncl ude <l i nux/ nodul e. h>
#i ncl ude <l i nux/version. h>
#i ncl ude <linux/types. h>
#i ncl ude <l i nux/errno. h>
#i ncl ude <l i nux/kernel. h>
#i ncl ude <l i nux/sched. h>
#i ncl ude <l i nux/spinl ock. h>
#include <linux/timer.h>
#include <linux/init.h>
#i ncl ude <linux/poll.h>
#i ncl ude <l i nux/sl ab. h>
#i ncl ude <linux/string. h>
#i ncl ude <linux/devfs_fs_kernel.h>
#i ncl ude <l i nux/vnmall oc. h>
#i ncl ude <asnf uaccess. h>
#i ncl ude <asnf semaphore. h>
#defi ne DRI VER_VERSI ON
#defi ne MAX_DEVI CES
#defi ne BUFFER_SI ZE
#def i ne DEBUG
#i f def DEBUG
#define dprintk(x...) printk(## x)
#el se
#def i ne dprintk(x...)
#endi f
#define | OWDEV_ALLOC MEM

"3.14195654"
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#defi ne | OWDEV_MEM | NFO 0x6b02

/*
* This structure represents a device data bl ock
*/

struct device_data {
char * ptr;
struct devi ce_data* next;

b
/*
* This structure represents our device itself
*/
struct my_device
{
char nane[ 80];
unsi gned int nensize; /* Current nenory size */
unsi gned int needed_nem /* Menory being requested */
wai t _queue_head_t waitq; /* waitq for waiting on read */
struct device_data *dev_data; /* Device data */
struct device_data *end_data; /* Last data ptr */
struct tinmer_list tinmer; /* Timer */
struct rw_semaphore sem /* Semaphore for concurrent r/w */
struct fasync_struct *async_queue; [/* Async notification queue */
spi nl ock_t | ock; /* Spin lock for nensize protection */
1
/*
* Qur device table
*/
static struct ny_device ny_devi ces[ MAX_DEVI CES]
/*
* Find out current location in nenory |ist
*/

static inline struct device_data*
get _current _ptr(struct my_device *dev, ssize_t f_pos)

{

struct device_data *dev_data = dev->dev_dat a;
unsi gned int pos = O;
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dprintk("pos = %, mask = %\ n", pos, f_pos & BUFFER Sl ZE) ;

whi | e(pos < (f_pos & ~(BUFFER_SI ZE-1)) && dev_data) {
dev_data = dev_dat a- >next;
pos += BUFFER_SI ZE;

}
return dev_data;
}
/*
* Increase menory size to acconpodate atl east max bytes
*/

static inline void
al l ocate_nen(struct ny_device *dev, unsigned int nax)

{
unsi gned | ong fl ags;
max += 3 * BUFFER Sl ZE;
max = (max & ~(BUFFER_SI ZE-1));
dprintk("All ocating extra %t010x bytes(max: %)\ n", max - dev->nensi ze, max);
do {
dev->end_dat a- >next = (struct device_data*)knal |l oc(sizeof (struct device_data), G-P_KERNEL);
dev->end_data = dev->end_dat a- >next ;
dev->end_dat a- >ptr = vmal | oc( BUFFER_SI ZE) ;
menzer o(dev->end_dat a- >ptr, BUFFER_SI ZE);
spi n_| ock_i rqgsave( &dev->l ock, fl ags);
dev->nensi ze += BUFFER_SI ZE;
spi n_unl ock_i rqrestore(&dev->l ock, flags);
} whil e(dev->nensize ! = max);
dev->end_dat a- >next = NULL
dprint k(" Done extendi ng nenory\n");
}
/*

* Read | en bytes fromposition *f_pos
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*/

static ssize_t
my_devi ce_read(struct file *fp, char *data, size_t len, loff_t *f_pos)

{

struct mny_device *dev = (struct ny_device *)fp->private_data;
struct device_data *dev_data = NULL

unsigned int start_pos = *f_pos, read = 0, size = 0;

unsi gned of fset;

unsi gned | ong fl ags;

char* pos = 0;

dprint k(" READ: 9%#t06x @ %#010x - f_pos %\ n", |len, data, *f_pos);

dprintk("READ: Trying to acquire |ock\n");
spi n_l ock_irqgsave(&dev->l ock, flags);
dprint k(" READ: Lock acquired\n");
if(*f_pos + len >= dev->nensi ze) {
if(*f_pos + len > dev->needed_nem
dev->needed_nmem = *f_pos + len
spi n_unl ock_i rqgrestore(&dev->l ock, flags);
dprintk("READ: Sl eeping...need data: % bytes\n", dev->needed_nen);
interruptibl e_sleep_on(&dev->waitq);
dpri nt k(" READ: Woken up!\n");
i f(signal _pending(current))
return - ERESTARTSYS;
}

spi n_unl ock_i rqrestore(&dev->l ock, flags);

dprintk("READ: Trying to acquire read semaphore\n");
down_r ead( &dev->sem ;
i f(signal _pending(current))
return - ERESTARTSYS;
dpri nt k(" READ: Read semaphore acquired\n");

dev_data = get_current_ptr(dev, *f_pos);
i f(!dev_data) {
up_read( &dev->sem ;

return O;

}

dprintk("READ: Current ptr = %t010x\n", dev_data);
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170 of fset = fp->f _pos % BUFFER_SI ZE;

171

172 if(offset || len < (BUFFER SI ZE - offset))

173 {

174 if(len > (BUFFER _SI ZE - offset))

175 size = len - (BUFFER_SIZE - offset);
176 el se

177 size = len;

178

179 dprintk("READ: Copying initial %l bytes\n", size);
180 pos = dev_data->ptr + offset;

181 i f(copy_to_user(data, pos, size)) {

182 up_r ead( &dev- >senj ;

183 return - EFAULT;

184 }

185

186 *f _pos += size;

187 len -= size;

188 data += size;

189

190 dev_data = dev_dat a- >next;

191 }

192

193 whi | e((l en >= BUFFER _SI ZE) && dev_data) {

194 dprint k(" READ: Copying full buffer\n");

195 i f(copy_to_user(data, dev_data->ptr, BUFFER SIZE)) {
196 up_read( &dev->sem ;

197 return - EFAULT;

198 }

199

200 | en -= BUFFER_SI ZE;

201 *f pos += BUFFER Sl ZE;

202 data += BUFFER SI ZE;

203

204 dev_data = dev_dat a- >next ;

205 }

206

207 if(len & dev_data) {

208 printk("READ: Copying remnining %l bytes\n", len);
209 i f (copy_to_user(data, dev_data->ptr, len)) {

210 up_r ead( &dev- >senj ;
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return - EFAULT;
}

*f_pos += len;

}

up_r ead( &dev- >sem ;
return (*f_pos - start_pos);

}

/*

* Wite len bytes starting at position *f_pos

*/

static ssize_t

nmy_device wite(struct file *fp, const char *data,

{

size_t

| en,

| of f _t

struct my_device *dev = (struct my_device*)fp->private_data;

struct device_data *dev_data = NULL

unsigned int start_pos = *f_pos, read = 0, size = 0;

char* pos = 0;

char *buffer;

unsi gned of f set;
unsi gned | ong fl ags;

dprintk("WRI TE: %t06x @ %+t010x - f_pos %d\n"

down_write(&dev->semn;
i f(signal _pending(current))
return - ERESTARTSYS;

buffer = kmall oc(l en, GFP_KERNEL) ;
if(!buffer) {

up_write(&dev->sem;

return - ENOVEM
}

if(*f_pos + len > dev->nensize)
al l ocate_nen(dev, *f_pos + len);

/*

| en,

* Unlike a read, we can't have partial wites as

* this could lead to data "corruption". If we can't

dat a,

read

*f _pos)

*f _pos);



253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294

* all of the data fromthe
*/

user, we just fault.

i f(copy_fromuser(buffer, data, len)) {
up_write(&dev->sem;
return - EFAULT,
}
dev_data = get_current_ptr(dev, *f_pos);
dprintk("current_ptr = %010x\n", dev_data);
/*
* Get a ptr into the nmenory descriptor
*
/
of fset = fp->f_pos % BUFFER_SI ZE;
if(offset || len < (BUFFER_SI ZE - offset))

if(len > (BUFFER_SI ZE

el se
size = |l en;

pos = dev_data->ptr +

dprintk("Inital copy of

mencpy(pos, buffer, si
dprintk("Copy OK\n");

*f_pos += len;

len -= size;
buf fer += size;

- offset))
size = len - (BUFFER_SIZE - offset);

of f set;

ze);

dev_data = dev_dat a- >next;

}

whi | e(1 en >= BUFFER SI ZE) {
dprint k(" Copyi ng full
mencpy(dev_dat a- >ptr,

| en -= BUFFER_SI ZE;
buf fer += BUFFER Sl ZE;

%#+010x bytes of fset

buffer size\n");

buf fer,

BUFFER_SI ZE) ;

by %#t010x\ n",

si ze,

of fset);
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/

*

* Configure ourselves for

*/

*f _pos += BUFFER_SI ZE;

dev_data = dev_dat a- >next;

dprintk("WRI TE: Copying extra % bytes\n", len);

}

if(len > 0) {
mencpy(dev_data->ptr, buffer, len);
*f _pos += len;

}

spi n_| ock_irqgsave( &dev- >l ock, f

ags) ;

i f(dev->mensi ze >= dev->needed_nmem {
dprintk("WRI TE: Waki ng up waiting readers: %l bytes\n", dev->needed nen);
dev- >needed_nem = dev- >nensi ze;

wake_up_interruptibl e(&dev->waitq);

}

spi n_unl ock_i rqgrestore(&dev->l ock, flags);

i f(dev->async_queue) {
dprintk("WRI TE: Sendi ng async notification\n");
kill_fasync(&dev->async_queue, SIG O POLL_IN);

}

dprintk("WRI TE: Wote % bytes\n", *f_pos - (loff_t)start_pos);
dprintk("WRI TE: Rel easei ng semaphore\n");

up_wri

te( &dev->sem;

return (*f_pos - start_pos);

static int

nmy_devi ce_fasync(int fd,

{

struct

my_device *dev = (struct

async notification

struct file *fp, int on)

ny_device *)fp->private_data;
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return fasync_hel per (fd, fp, on, &dev->async_queue);

}

/*
* Provide an ioctl interface to user
*/
static int
my_device_ioctl (struct inode *ip, struct file *fp, unsigned int cnd,
unsi gned | ong arg)

{
struct my_device *dev = (struct my_device *)fp->private_data,;
unsi gned | ong fl ags;
if(cmd == | OWDEV_ALLOC_MEM {
spi n_l ock_irqgsave(&dev->l ock, flags);
i f(dev->nensize >= arg) {
spi n_unl ock_i rqgrestore(&dev->l ock, flags);
return O;
}
spi n_unl ock_i rqrestore(&dev->| ock, flags);
al l ocate_nen(dev, arg);
} else if (cmd == | OWDEV_MEM | NFO {
unsi gned | ong *addr = (unsigned |ong *)arg;
i f(!put_user(dev->nensi ze, addr))
return - EFAULT,
} else return -ElI NVAL
return O,
}
/*
* (Open device
*/

static int
nmy_devi ce_open(struct inode *ip, struct file *fp)

{
struct my_device *dev = NULL;

int mnor = MNOR(ip->i_dev);

/*
* Does this device exist?
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*/
i f(m nor > MAX DEVI CES)
return - ENODEV;
fp->private_data = (void*)&ny_devi ces[m nor];

MOD_| NC_USE_COUNT;

return O;
}
/*
* Cl ose device
*/

static int
nmy_devi ce_rel ease(struct inode *ip, struct file *fp)

{
struct my_device *dev = (struct my_device*)fp->private_data;
my_devi ce_fasync(-1, fp, 0);

MOD_DEC_USE_COUNT;

return O;
}
/*
* Qur file operations table
*/
static struct file_operations my_device_fops =
{
. owner = THI S_MODULE
. read = ny_device_read,
.Wite = ny_device_wite,
.ioctl = ny_device_ioctl,
.fasync = mnmy_devi ce_fasync,
. open = my_devi ce_open,
.rel ease = my_devi ce_rel ease,
b
/-k
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* Module initialization

*/
static int
ny_devi ce_init(void)
{

pri nt K(KERN_I NFO "MyDriver Version % (built %:9%)\n",
DRI VER VERSION, _ DATE _, _ TIME_);

if((ret = devfs_register_chrdev(240, "nydev", &nmy_device _fops))) {
print K(KERN_ERR " Coul d not register device with kernel\n");
return ret;

}
for(i = 0; i < MAX_DEVICES; i++) {
/*
* All ocate device, allocate device data
*/

nmy_devices[i].dev_data =
(struct device_data*)kmal |l oc(sizeof (struct device_data), GFP_KERNEL);

i f(!my_devices[i].dev_data) {
printk (KERN_WARNI NG "Coul d not allocate nenmory\n");
return - ENOVEM
}
my_devi ces[i].dev_data->next = NULL;
my_devices[i].end_data = my_devices[i].dev_data;

my_devices[i].dev_data->ptr = vmal | oc( BUFFER_SI ZE) ;

i f(!'ny_devices[i].dev_data->ptr) {
printk (KERN_WARNI NG "Coul d not allocate nenory\n");
return - ENOVEM

}

meneer o( my_devi ces[i].dev_data->ptr, BUFFER_SI ZE) ;

nmy_devi ces[i].nmensi ze = BUFFER_SI ZE;
my_devi ces[i].needed_nem = BUFFER_SI ZE;

init_tinmer(&ry_devices[i].tinmer);
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ny_devices[i].tinmer.data = (unsigned | ong) &ry_devices[i];
my_devices[i].timer.function = my_device_tinmer;

i nit_waitqueue_head(&ny_devices[i].waitq);

init_rwsenm( &ry_devices[i].sem;

}
return O,
}
/*
* Mbdul e exit
* ...we should delete all nmenory here :)
*/

static void
nmy_devi ce_exi t (voi d)
{
devfs_unregi ster_chrdev(240, "nydev");

return,;

}

MODULE_LI CENSE(" GPL") ;
MODULE_AUTHOR( " Deepak Saxena <dsaxena@wi sta.conp");
MODULE_DESCRI PTI ON(" A test driver");

nmodul e_init(my_device_init);
nmodul e_exi t (my_device_exit);



