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Tipos de Devices

» Devices de caracteres
* Terminales, Seriales

crwrw--- 1 root dialout 4, 64 2004-03-10 07:34 ttyS0O

» Devices de bloques
» Discos duros

brwrw--- 1 root di sk 3, 1 2004-03-10 07: 33 hdal
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Devicesy Modulos
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» Losdispositivos suelen ser controlados por
modulos del kernel.
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Operaciones Basicas

» Comoe un/ dev seaccesadelamisma
manera gue un archivo, e modulo asociado debe
soportar las operaciones.

* Read, Write
* Open, Close

» Ademas |os modulos pueden ser insertadosy

elminados del kernel. Por |o que debe soportar
» |nicalizacion (Variables, memoria estructuras, €tc...)
» Salida (Limpiesa de memoria, €tc...)
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Operaciones
» Open

+ int nDev_open (struct inode *inode, struct file *filp)

» Release

+ int nDev_release (struct inode *inode, struct file *filp)

> Read

+ ssize t nDev_ read (struct file *filp, char *buf, size t
count, loff _t *f pos)

» Write

+ Ssize t nDev_wite (struct file *filp, const char *buf,
size t count, loff_t *f pos)
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Operaciones
o |nit
+ int nDev_init(void);
» EXit

+ void nDev_cl eanup(void);
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Operaciones

» Registro de funciones

nmodul e _init(nDev_init);
nodul e_exi t (nDev_cl eanup) ;

struct file operations nDev_fops=

{
read: nDev_read,
wite: nDev_wite,
open: nDev_open,
rel ease: nDev_rel ease,
}s
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Variables Globales

I nt nDev_nmaj or NDEV_MAJOR,
I nt num devs NUM DEVS; /* Nunero de devices nDev*/
i nt bufferSize = BUFFERSI ZE;

MODULE PARM nDev_mmj or, "i");
MODULE _PARM num devs, "i");
MODULE_PARM buf ferSi ze, "i");

MODULE_AUTHOR(" Mari o Leyton");
MODULE_ LI CENSE(" GPL") ;

Nano Dev *nano_devi ces;
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Init
i nt nDev_init(void)({
int result, i;

SET_MODULE _OWNER( &nDev_f ops) ;

/ *Regi stranos el nunero Major y aceptanos un nunmero di nam co. */
result = register_chrdev(nDev_ngajor, "nDev", &nDev_f ops);

I f (result < 0) return result;

i f (nDev_major == 0) nDev_major = result; /* dinamco */

/* Pedi nos nenoria para | os devices con kmal |l oc */
nano_devi ces=knal | oc(num devs * si zeof (Nano_Dev), GFP_KERNEL);
I f (!nano_devi ces) {

unr egi ster _chrdev(nDev_major, "nDev");

return - ENOVEM

}
menset (nano_devi ces, 0, numdevs * sizeof (Nano_Dev));
for(i=0; i < num.devs; i++){
nano_devi ces[i]. buff_ use=0;
sema_init (&ano_devices[i].sem 1);
}

return 0; /* ok */

}
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Exit

voi d nDev_cl eanup(voi d)

{

unregi ster _chrdev(nDev_maj or, "nDev");

kf ree(nano_devi ces);
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Open

i nt nDev_open (struct inode *inode, struct file *filp)

{

i nt num = M NOR(i nhode->i rdev);
Nano Dev *dev; /* Puntero a |a estructura del dispositivo*/

/* Venbs cual dispositvo se esta abriendo*/
i f (num >= num devs) return - ENODEV,
dev = &nano_devi ces[ nun ;

/* Guardanops un puntero al nDev en filp->private data
* para ser recuperado en read/wite */
filp->private data = dev;

MOD | NC _USE_COUNT;
return O; [* exitoso */
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Read

ssize t nDev_read (struct file *filp, char *buf, size t count,
| of f _t *f pos){
/* recuperanps |a estructura del nDev */
Nano Dev *dev = fil p->private_ dat a;
i f (down_interruptible (&Jev->sem) return - ERESTARTSYS;

/* venops | os casos patol ogi cos */
i f( *f_pos >= dev->buff use){
up (&dev->sem ;
return O;
}
i f( *f _pos+count > dev->buff _use) count = dev->buff use -
I f (copy_to user (buf, &dev->buffer[*f pos], count)) {
up( &dev->sem ;
return - EFAULT;
}
up (&dev->sem ;
*f _pos += count;
return count;

}
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Write

ssize t nDev_wite (struct file *filp, const char *buf, size_t count,
| of f t *f _pos)
{

Nano Dev *dev = fil p->private_dat a;
I f (down_interruptible (&ev->sem) return - ERESTARTSYS;

| f(*f _pos==0) dev->buff _use=0; /* Prinmera escritura */

| f (dev->buff _use > bufferSize || dev->buff _use+count > bufferSize){
up (&dev->sen;
return - ENOVEM
}
I f (copy _fromuser (dev->buffer + *f pos, buf, count)) {
up (&dev->sen;
return - EFAULT,

}

*f _pos += count,;

dev->buff use += count;

dev- >buffer[dev->buff use]="\0";
up (&dev->sen;

return count;

}
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Close

i nt nDev_rel ease (struct inode *inode, struct file *filp)

{
MOD DEC USE COUNT;
return O;
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Uso

» Requisitos
+ Kernel headersen/ usr/ src/ | i nux
* Make
* make dep
+ make
» Load (como root)
+ /nDev_l|oad
+ ./nDev_unload
o Test
+* make test
* ftest

5 Noviembre 2004 15



