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100 [edit
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2000 0000 oooo b [edit
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oo obob oot oo bobll2000b0bbobb o000 oo oboboboob oo.

OO2500 00 000D OO0O0O0OD0OD00000O0OD0O,00kboect D DODODOD OO ODODOODOOOD.O
gboboo bbb bbdobbobbobbboobbobboobuoo.gobobbuoooooooaoboo
I A A 4 A A A

00 000000000000 000.00000000000000APOO0O0COO0000 0000
000.00 000000000000 000~
[edit

oo oo ood

OO0 00 26000 kohject 0 OO0 ODODOO O0OODO O ODODOODOODODOOODODODODO.ODDODO
gogoogbooboobbodb oobboboobboobboooooob oooboobboob g
gogogb gd.

oo oboogobooobbobbooboobbobboob oobob oooo.oobooobobobon
gbobogbobg bbb oo oo bbb oobobooboooboob ooobob.

OO0 00 O0bD0OO0ODD0O0O0 platform bus typeOO OO0 OO0 OO0 OO0 OO0 OOO0OOOOOODODOO

0.
[edit

3.1 platform 0O 0O 0O 0O API

3.1.1 struct platform_device [edit
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platform bus type OO0 OO0 OO0 00 OO0 OD0DOO0OO OODOO OODOO <linux/device.h>0 0000 O0O.
O 0000 platform_device O .

oo oogoooo ono:

struct platformdevice {
char *nane;
u32 id;

struct device dev;
u32 num.resources;
struct resource *resource;

0o 0o

name oo oooo oo

id 0000000 D0DOO000 0000 id0ooooooaa.
dev

num_resources

resource

oo obogbugod:

static void xxx_rel ese_dev(struct device *dev)

{
}

static struct platformadevice xxx_device =
. hame = "XXX",
.id = 0,
.dev = {
.rel ease = xxx_rel ease_dev,
|

. hum resources = 0,

b,

3.1.2 platform_device_register [edit

o oboooaoon.

o oo ooooo:

int platformdevice register(struct platformdevice *pdev)

3.1.3 platform_device unregister [edit
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00000000 O000O00O00.

b odgbodgb od:

voi d platformdevice unregister(struct platformdevice *pdev)

40000 00000 [ecit
4.1 device_driver API [edit
4.1.1 struct device_driver [edit

driver_register/device unregister 0000 OO0 0O OO0 OO <linux/deviceh>O0 O0OO0O O0.

struct device_driver {
const char *nane;
struct bus_type *bus;

struct conpl etion unl oaded;
struct kobject kobj;

struct klist klist _devices;
struct klist_node knode_bus;

struct nodul e *owner;

int (*probe) (struct device *dev);

int (*renmove) (struct device *dev);

int (*shutdown) (struct device *dev);

int (*suspend) (struct device *dev, pmnessage t state, u32 |level);
int (*resune) (struct device *dev, u32 |evel);

00d oad

name 0000 00000 DODO0O00OO0O0DooOooooo@ao)

bus 000 &platform_bus typed 0 OO OO (0D O)

unloaded

kobj 00000 00O0bODbOO0O0oOO0bOO0OOOO0ODODbOO0O0O0OODOO0DO0oDOOo@ODbOOobDO Oog
0)

klist_devices

knode bus

owner

probe() 00000 o0ooooog@a)

remove) OOO0O0OOOOOOCOOOOOOOO(@O)
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shutdown()
suspend() 00000 0O0ODbODOODOOoo(@a)

resume() 000000000 oOooog @o)

A0 00000 foo)U OO )0 DO OOUOO@OOY)Y OOOO.
[edit
4.1.2 driver_register

gub oo oo oo oo oo oo ooo oo

int driver_register(struct device_driver *drv);

O 00O : driver_unregister

static struct device driver foo driver =
. name = "foo”,
. bus = &pl atform bus_type,
. probe foo_probe,
.renove = foo_renove,
. suspend foo_suspend,
.resune foo_resune,

s

static int __init foo_init(void) {
int err;

err = driver_register(& oo_driver);

return err;

}

4.1.3 driver_unregister [edit

driver_register)C 00 OO0 O0O0O0ODO OO0 O O0OOO0O.0000O0O0DOOOO:
voi d driver_unregi ster(struct device_driver *drv)

00O OO0 : driver_register
[edit

4.1.4 dev_set_drvdata

D00 0000 deviceOODO driver datad 00 OO OO0 O 000 0000 wrapper D000,

go oo ooodao:

voi d dev_set drvdata(struct device *dev, void *data)
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O0000: dev_get drvdata
[edit

4.1.5 dev_get_drvdata

deviceOO OO driver data0 OO0 OO0 OO0 ODOOO wrapper OO0 0O.

00000 oOoooo:
void * dev_get _drvdata(struct device *dev)

O000O: dev_set_drvdata
[edit

5 device vs driver

OO0 26000 busOO OOO devicel DOOO driverD ODOOO OO0 O0OD0OO. 000 O0OOOOODOO
goggob, bbb oooboobgbbobboobuoob oo oobuozed b ggbbonbOd

go.

0000000 busD O OO0 platformbus OO0 0O0O.00 OO0 000 OO0O0O.000 OO 2.6.130
drivers/video/vesafb.cl0 0O OJ0OO0O.

static struct device driver vesafb driver =
.name = "vesafb",
.bus = &pl atformbus_type,
. probe = vesafb_probe,

b

static struct platformdevice vesafb_device = {
.name = "vesafb",

H

static int __init vesafb_init(void)
{
int ret;
char *option = NULL;

ret = driver_register(&vesafb_driver);

if ('ret) {
ret = platformdevice register(&esafb_device);
if (ret)
driver _unregi ster(&vesafb_driver);

}

return ret;

el oo oot [edit
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OO0 00000 000 00 000 <linux/cdev.n>O0O.

gboboobobgbboobodobooooooboooo,bo,bbogoboobooobo.bobbdabd
gouogoobobooboobooboobbogb.

ooobooob0ls- 0o obobobdeoaw-rw----00 00 cO D000 oo obbooobbooobon.

O00b0z26e00 00000 O00OO0OOOOO0ODOOOO0ODLOOOOOOOObOODL.ODODOODOOOOODbOD oD
U0 APID OD0D OO0 O00O0D0.00 00 register_chrdevQ UUO OO0 ODO0O0O0 ODOO0OO0 OO0 OO0 OO
go.

oo obobobobobbz2ebdbbdbbd AP D000 OO0 OO0OOO0OOLDOOOLDOODbOOO D

000 000.00,00 002611000 00000 0000000000 00O.
[edit

6.1 00 APIO OOO OOO

OO0 000000 0Db026000cdev DOOO OOO APIDOOOO ODO.00OO register_chrdev/
unregister_chrdevl maor U OO ODOOO minor OO O OO0 25500 DOO0OO ODOO0O OoOOooo/moon.

OO0 0APDOOO0O0OOOOOO0OOO/MOODbODOODO0OO0bOO0.0CO0obo OO0 bobooOoLOobo
OO0 000D DOOOmnorODO00 DOO0O0O0OOODODOO.00APIOcdev_0O0 dloc_0O000OO.

[edit
6200 0000 OO0O0O API
0o 0o
register_chrdev o oooooooon.
unregistr_chrdev b oooono oooao.
cdev_init cdevD ODDODOOO.
cdev_add cdev] devl OO ODO.
cdev_del cdev] devl OO ODO.
register chrdev_region O0O0O0O0 OO0 OOOO0 OO0 OOOO.
alloc_chrdev_region 00000 000 o000 ooo ooboo oooo oooaad.
unreigster_chrdev region 0000 0000 0000 OO0 O0OOO.
[edit

6.2.1 struct file_operations

0000 0000 o000 oo o0 0oooUo.Uo oo oL oo oo oooo
O.00 <linux/fs.h>0 OO OO O0O.

struct file_operations {
struct nodul e *owner;
loff _t (*Ilseek) (struct file *, loff_t, int);

ssize t (*read) (struct file *, char __user *, size t, loff _t *);
ssize_t (*aio_read) (struct kiocb *, char _ _user *, size_t, loff_t);
ssize t (*wite) (struct file *, const char __user *, size t, loff_t *);
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ssize t (*aio wite) (struct kiocb *, const char _ _user *, size t, loff _t);
int (*readdir) (struct file *, void *, filldir_t);
unsigned int (*poll) (struct file *, struct poll _table_struct *);
int (*ioctl) (struct inode *, struct file *, unsigned int,
unsi gned | ong);
long (*unl ocked ioctl) (struct file *, unsigned int, unsigned |ong);
long (*conpat _ioctl) (struct file *, unsigned int, unsigned |ong);
int (*nmap) (struct file *, struct vmarea_struct *);
int (*open) (struct inode *, struct file *);
int (*flush) (struct file *);
int (*release) (struct inode *, struct file *);
int (*fsync) (struct file *, struct dentry *, int datasync);
int (*aio_fsync) (struct kiocb *, int datasync);
int (*fasync) (int, struct file *, int);
int (*lock) (struct file *, int, struct file_lock *);
ssize t (*readv) (struct file *, const struct iovec *, unsigned |ong,
[of f_t *);
ssize t (*witev) (struct file *, const struct iovec *, unsigned |ong,
lof f _t *);
ssize t (*sendfile) (struct file *, loff t * size t, read actor_t, void *);
ssize_t (*sendpage) (struct file *, struct page *, int, size_t, loff_t *,
int);
unsi gned | ong (*get _unmapped_area)(struct file *, unsigned | ong,
unsi gned | ong, unsigned | ong,
unsi gned | ong);
int (*check_flags)(int);
int (*dir_notify)(struct file *filp, unsigned |ong arg);
int (*flock) (struct file *, int, struct file |lock *);

6.2.2 register_chrdev

OO0 o000 obooobooobooo,0dmnordb o000 0obog2600 00000 DOOODO.

int register_chrdev(unsigned int major, const char *nane,
struct file_operations *fops);

6.2.3 unregister_chrdev

register chrdev] OO0 00O 00 OD0O0O0O OO0 DOOO.

voi d unregi ster_chrdev(unsigned int najor, const char *nane);

6.2.4 struct cdev

OO0 000000 ggobD OO0 O0doo struct cdev;J0O.00 <linux/Zcdev.h>0 J0O0O0O OO.

struct cdev {
struct kobject kobj;
struct nodul e *owner;
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struct file_operations *ops;
struct list_head list;
dev_t dev;

unsi gned i nt count;

}s

oo 00

kobj  kobject O O

owner 00O ODO0OO, 00000000 IDOOO OO0O0O0.O00000 THIS MODULETD 00
ops OO O0OOOOOODOOO.

list oo oo

dev 0O0O0O0OODO

count OO0 OO

A, THIS MODULEDO O0OO0O <linux/module.h>0 0000 O0.00 00000000 OOOOOOO,O
0000000000000 bOooDbOOooooog.

[edit
6.2.5 cdev_init

cdev OO0 OO.

void cdev_init(struct cdev *cdev, struct file_operations *fops)

cdevl] O 0 OO OO0 OO, cdev->kobj.ktypell ktype cdev_default 0 [0 [0 00 00 0O O cdev->kobj] kobject_init[] [
O 000 00.00 cdev->ops] fopstd OO0 0.

D000 O0b0oo00ob0b 000 O0cdevOO ops DODO OOO fops ODDOOO ODOO.

gooooogod:

static struct file_operations xxx_fops = {
.read = xxx_read,
.Wite = xXxXxx_wite,
. open = Xxxx_open,
.rel ease = xxx_rel ease,
.owmer = TH S_MODULE,

s

static struct cdev xxx_cdev =
.kobj = {.name = "xxx", },
.owner = TH S _MODULE,

1

static int __init xxx_init(void)

{

dev_t dev = MKDEV( XXX _MAJOR, 0);
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if (register_chrdev_region(dev, MAX XXX M NCRS, "xxx"))
goto error;

cdev_init(&xx_cdev, &xxx_fops);

6.2.6 cdev_add [edit

OO0 0000000000000 cdev_map DO D000 O0OO0DOOOOD.O0DO00O0QO cdev_mapl! dev O
gboobogobdaboof.

i nt cdev_add(struct cdev *p, dev_t dev, unsigned count)

0oo:
000 drivers/char/raw.cl raw_initQ UU O OO O0OOO.

static int __init raw_init(vodi)
{
int i;
dev_t dev = MKDEV(RAW MAJOR, 0);

if (register_chrdev_region(dev, MAX RAW M NCRS, "raw'))
goto error;

cdev_init (& aw_cdev, &raw_ fops;

i f (cdev_add(& aw _cdev, dev, MAX RAW M NORS)) {
unregi ster_chrdev_regi on(dev, MAX_RAW M NORS) ;
goto error;

}
return O;

error:

return 1;

}

6.2.7 cdev_del

cdev addl] OO OO0 OO OOO OOOO.
voi d cdev_del (struct cdev *p)

O0000: cdev_add

od:
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00O drivers/char/raw.cl] raw exit OO O OO O0OO0O.

static void __exit raw exit(void)

{

cdev_del (& aw _cdev);
unregi ster_chrdev_regi on( MKDEV( RAW VAJOR, 0), MAX RAW M NCRS) ;

}

6.2.8 register_chrdev_region [edit

cdev_initl 00O cdevD OO0 OO OO ODOO0O.00 namell OO ODOODODO fromd OO0O0O maord minor O
O00 000000 count00 OO0 DOOODOODDOOO.O0000O <hinux/fs.h>0 0000 O0O.

OO00 00000000 0000000000000 0000000.00 000 reigster_chrdev_region 0 [
aloc_chrdev_region] [0 [0 0O O.

int register _chrdev_region(dev_t from unsigned count, const char *nane)

@,DDD OOcountd00 OO0 OO 00000 mgordO00 D00 OOO0OOO0maor00O0 OO0 OO0 OO DOO.
00O 0O 0O: aloc_chrdev_region, unregister_chrdev_region
[edit
6.2.9 alloc_chrdev_region

O00D0D0O000O000 0O OO0 O O register_chrdev region00 OO0 0O0.000 OO0 O0OOD0O ODOO OO
0000 unregister_chrdev_region OO 0O0O.

int alloc_chrdev_region(dev_t *dev, unsigned basem nor, unsigned count,

const char *nane);

devD OO0 OO0 0000 OO0 0OO0OOOOO0OOO.rhameJ 00 OO0 OO 0OOOOOOOOOOOOOO
O mnorOO0O baseminordD D OO0 countd O OO OO OOO.

6.2.10 unregister_chrdev_region [edit

register_crhdev_regiond OO OO0, fromO 0 countO 0 OO0 OO0 OO0 ODOOODO OO0 OOOO.O0O000O
<linux/fsh>0 OO0 OO0 O0O.

voi d unregi ster_chrdev_region(dev_t from unsigned count)

OO OO : register_chrdev_region

ao:
0O 00O drivers/char/raw.cl] raw exit OO O OO O0OO0O.
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static void __exit raw exit(void)

{

cdev_del (& aw_cdev);
unr egi ster _chrdev_regi on( MKDEV( RAW MAJOR, 0), MAX RAW M NORS) ;

}

/700 00 [edit

OO0 000dev tOD0O0uw2000.002000 000000012000 00000.

OO0000 *chrdevs? MAX_PROBE_HASHO O OO0 OO.MAX_PROBE HASHO 2550 0.0,0000 0000

godbobb,20000 25500000 0000 bbb 0000 bb.0o0 o0 bbb%

MAX_PROBE HASHO 00 00 0000 0000 0O 0000 0000 linkedlisD 0000 O0.
[edit

7.1 MKDEV

mald 0 magor D OO mOO mnor OO0 OO0 O00O0O0OOOOOO.

dev_t MKDEV(ma, m)

7.2 MAJOR [edit

00000000 mgor000 0O0O0O.

unsigned int MAJOR(dev_t n)

7.3 MINOR [edit

D000 0000 mnor D00 OO0OO.

unsigned int M NOR(dev_t n)

sutgbo ooooo o gd [edit

gboobooobodb c+00 JAVAU OO g0 oo bbb oo oobb.0bcooboooooobon
gboboogbob.oogcugbuobbobbuooobooobobobooboobboobbooboob.

goobcooboobdooboobooooooooboobboob oobb oob oobob.boOo,00on
b ooooogogoogoo.

cbboobobboobooooboo,boobbob oo bo0.D0b UUbDbD struct DOODO CO
b ooboobobo.bdgegecb 00O O0OO0DODODDOODODOOODOODOO,DO00CODOODODOOAD0
gbooobbobooboog.

gboboodbogboobob oobobobobbooboo,bbobbobbobobboobbobbobo
goo.0oo,usBb U0 0o oo oobbo oo oo ooob oob ooboobog.
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b ogg,ussBbbg b oboboooboooboob.0bob oo oobovusB0boboobobbon
b oobogbbuobbuoo.gobuobooboobobbobboboboooooob oobog b
o000 0000 O0bO0oO00oOooDOobboobob bobbooob.obbbob0obooo.cooboOoo
gouogdbod,ggooubb bbb oobobbooob obobobbobb.bb,bbg
gboooobobooboobobobuooboobooooobooboobbobobooboooonb

.o ogobooboo.gobobooboobobboobooooooooboobbobbog b
bbb odgbooooobbob.obbobbobbobbuobbuoob bbb obbobobo

OO0 00000 O0b0DbO0O00D 25000 kobjectDOD OO0 ODOOO OO ODOOO0OOOOODOOODODOO
gogogoo.

O0000,00000 kobjectD DOODO OO0 OO0 OO0 OOD.OD00O0OOOOO0ODOOOODDOOO
OO00000 00000 kobject OO0 DO ODOOOOOOODO.O0,00000000,00000 0O

.ot ogobooboobooobobbuooboooboobooboboobbo.ooob,0bogb o
gbgoog,ugbbouobbuogbuoogoogooob ooogobn.

oo obbobooboobbDsruct DO0OO0 O OO0 DOOO0ODOO0ODOO0ODOOODOO.O0ODO OO0
OOoOO0dbOOoo0ooobooooboooooboobbbooobobo oo boOoU0ObbOd kobjectO OO

OO0 00b00o00obDDbo0oboo0oboO.0O kojbectD refcount O OO0 D000 000,00 OO kobjectd

OO0O0D0O0O000.00 00 refcountd OO0 OO OO0 kobjectD OO0 ODO0O,000 OO0 o000 OO0 kobject
gogobooboobo.

OO0 hotplugD 0 OO0 eventD OO0 O0O0DD0D O0DDO0OO0O OD0O0O0DDODD0DOO0OD0DO0ODOOO0DOOOOO

00000000.00000000000000000000000000000.
[edit

8.1 subsystem, kset, ktype, kobj0 [0 [

OO0 000000 O0OD0kobectUD OO0 OOO0ODO DO DOOODODO DODOO kset, ktype, subsystem, class 1 [
a.

O00 00 000D00,000 kset,ktype kobjo OO0 OO O00O0O0O.

kset] 00O O struct kset;, ktypell [0 0 0O struct kobj_type;, kobjO0 OO OO0 OOOO OO struct
kobject; [ [J.

bbb odbooboobbobbon:

kset kobj
I

+- - - >kt ype+- - - >rel ease()

| |
| +--->sysfs_ops
+--->kset _hot pl ug_ops

ksetD OO0 OO (type)d kobjD OO0 00 0000 DO O0.000000O0kKyped OO0 OO0 OO0O,00
0000 0000.0000kypeDd 0000 000000000000 000.00 released sysfsd 00 O
00000000000 00.0000kobjectD 000 OO0 D00 O0O00OO0DOO0DOOOOD.0000000O
000 000,ktyped 0 OO0 006

ksetU D OO0 OO0 OODODOOD hetplugD OO0 DO ODO0OODOOOODODOOODODOOD.O0DODOODOO
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goggofg.

OO0 D0O0O0D00 OO0 OO0 kset, ktype, kobjO OO OOOOO ODOOOOOODOOOOOODOO.OO0O00ODOO
gboo, 000 bbb boob oon.

gobooboboboobooboooooobo.

bus_ subsvs

pel bus-ssubsvs 2c_bus-=subsys

ush bus-=subsvs

}4| parent \
( devices ( devices )

D subsystem
O e

kolnect
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o bus-enbevs bz _subsys

.
- b=t en

|

sibeyEtenn

G )

kset
( krj.]n:>
.r"'"r-_’:

kobj
>< : entry

e

-

D Pointer type

bus subsys[] decl_subsys)U OO OOO0O OO.00 bus subysO 0O OO OO0 .kset.ktypeldl bus ktypell OO O O
O 00.000 bus subsys] kobjectd] O OO "bus'D O ODOO.

xXx_bus->subsysl] [0 .kset.kobj.ksetl] bus subsys0 [0 ksetD OO OO OO OO.
[edit

9 kref

kobject OODO OO O OODO refcount] OO OO0 ODOO.0, 0000000000 CO0ODOOOODOODOO
oo dooobododd.

kobjectD] refcount] OO OO OO0 OO0 krefO D OO0 DO ODODOOOODOO.

struct kref {

atomc_t refcount;

}s

OO0bOObaomictUD ODOOD0 OO.O00O00O0O0ODODOOOOLOODOODO.ODOODODLDOLOOOO
ooooooogoooooooooooooonooongonoobogd.gbooogbogogoog

000 0000000000000 O0000000.00000000C00O0000000000O0.
[edit
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9.1 kref API

00 00

kref_init refcount 00 10 OO0 O0O.

kref get refcount00 100 OOO.

kref put refcount00 100 OO0OO0.00,000 rdeaseC 00 ODOO0O.

9.1.1 struct kref [edit

struct kref {

atomc_t refcount;

1

9.1.2 kref_init [edit

refcontU OO 10 OO0 OO.

void kref init(struct kref *kref);

9.1.3 kref_get [edit

atomic inc 0000 refcount 00 100 O0O0O.

voi d kref _get(struct kref *kref);

9.1.4 kref_put [edit

atomic_dec_and test()U) OO OO refcountd OO 100 O0O0O.00,0 00000 rdease()ULO O O0ODOO 10 OO
gbo.0b0oo0obooodbbdd.

int kref_put(struct kref *kref, void(*release)(struct kref *kref));
10 kobject [edit

kobjectl] struct kobject;[] 00 OO OO0 OO0 OOO.OO <linux/kobject.h>00 OO 00O O0O.

kobject] LDMO O OO OO0 OO ODOODOO.0O0O0DOODODOODLODOO.O,0b00DODODODOODOO
OO000o0o0.0b0b0o0oo0 APO OO kobject DOODOO.LDMO DOODOO0 OO0 ODODOOODOO
O0,kobject DO OO OO0 OO0 ODO.

struct kobject {
char *k_nane;
char name[ KOBJ_NAME LEN];

struct kref kref;
struct list _head entry;
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kobj ect *parent;
kset *kset;
kobj type *ktype;

dentry *dentry;

Linux kernel v2.6.11

0o 0o

k_name k namell 0000 named OO ODO.

name 000000 OO0 OO 2000 OO0 O O0.
kref

entry

parent

kset

ktype

dentry

k_namel] kobjectd namell OO DO 0O O OO0 OO0 O0OOO0 OO0 OODOO.00knamell ODOO0O OOO

namell OO0 OO0 OO0 knamed O0O0OO0 000 OO0O0O knamel named D OO OO O0O.
[edit
10.1 kobject API

0o 00
kobject_set_name
kobject_name
kobject_init
kobject_cleanup
kobject_add
kobject_del
kobject_register
kobject_unregister
kobject_get
kobject put
kobject_get_path

[edit
10.1.1 kobject_set_name

kobjOO OO0 OODOO.<linux/kobject.h>0 OO OO O0O.

i nt kobject _set nane(struct kobject *kobj, const char *fnt,
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fmtO0O0 OO0 printkD OO0 OO0 OO0 O0OD0.000 kobject OO0 O OODODOOOOODOO O
0,200 00 000 000bo0ob.00,000200 000 00 000 kobjectl name 00 OOOO OO O
bbb ogoboogb.gbbobbuo,200ggbobbobogn.

ao:
00O 0O {drivers/base/bus.c}}} 0 bus register()0) OO OOOO.

reval = kobject set nane(&bus->subsys. kset. kobj, "%", bus->nane);

if (retval)
got o out;

10.1.2 kobject_name [edit

kobjOO k named O O O0O.

char * kobject _name(struct kobject *kobj);

10.1.3 kobject_init [edit

kobject 00 refecont 00 10 0000 00 0000 00O enryd OO0 000 . kset_getd 00 kobjectD 0O kset
0 kobjO refcount 00 OO0 OO 0.0 0O, kobject initD 0 00 kobjd OO ksetD O 000 OO O (kobj->ksetd
NULLO O O)ksetD OO kobjd refcout 00 OO0 000 OO0 0OOO.

voi d kobject _init(struct kobject *kobj);

10.1.4 kobject_cleanup [edit

kobect OO OO OO OODDOODO.

vodi kobj ect cl eanup(struct kobject *);

10.1.5 kobject_add [edit

O00 OO0 ksetD kobjd OO O0O. <linux/kobject.h>0 0000 O0O.

i nt kobj ect add(struct kobject *kobj);

kobjO parentd OO OO OO OO0 kobjd kset [0 O kobjd parentdd [ O OO .

kobject_ addl] OO OO0 kobjectD) sysfsD 0 OO0 ODOODOO OOO0O0O OD0O.000 paent OODOO OODO O
gboogoobdgd.

OO0 0d0OOooOOoooooooo.
[edit
10.1.6 kobject_del
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b ogobooboboog.

voi d kobj ect _del (struct kobject *);

OO0 000000 sysfs remove dird OO O unlinkD OO0OO.
[edit
10.1.7 kobject_register

gbooobooobobog.

i nt kobject _register(struct kobject *);

kobject_register] 0O 0O O 0O O kobject_initdd kobject addl] OO O O.00 OO0 OODO OO kobject_hotplugth O O O
O00O0O0ADDODOODODOOOODO.
[edit
10.1.8 kobject_unregister

hotplugd 00000 00000 OO(REMOVE)DOD 0000 .00 kobject_ deld 00 kobjd sysfsd 000 OO

O0.00 kobject putd 00O 0O kobjectd refcount 00 OO0 OO OOO.0O0O3 refcountdd 00 O ktypeld releasel] [
O00000kobect OO0 OO0 ODD0O0 ODODOOODO OO.

voi d kobj ect _unregi ster(struct kobject *);

10.1.9 kobject_get [edit

OO0 00 refcount 0 OOODODO.

struct kobject *kobject_get(struct kobject *);

10.1.10 kobject_put [edit

000 00 refcount 0 OO OOO.

voi d kobj ect put (struct kobject *);

OO0D0000000 kref putD OO ODO.
[edit
10.1.11 kobject_get_path

gboboobbdabboobodgd.

char *kobject _get _path(struct kobject *kobj, int gfp_mask);

11 kset [edit
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ksetd kobject] OO OO OO0 OO ODOO0O.00 OO0 ksetD kobjectsl OO0 OO0 OO0 OO ODOOOO.O0
OksetDO0O O0O0 O ksetD kobject OO0 ODOOO0O OO0 O00OO0O0DO0ODO systsD OOOODO.O000O
OO0 kobject OO0 ODOODO0O0O sysfs0 DOOODO OO0 O0O0OOO0 OO ODO.O000 kobject OO ksetd
OO0D00O00OD.ksetD OO0 OO0 subsys ODODOO O0O.

ksetl OO 00O struct kset;OO.00O <linux/kobject.h>0 0000 O0O.

struct kset {
struct subsystem *subsys;
struct kobj type *ktype;

struct list _head list;
struct kobject kobj;
struct kset _hot pl ug_ops *hot pl ug_ops;

0o 0o
subsys
ktype
list
kobj
hotplug_ops
[edit
11.1 kset API

0o 0o
kset_init

kset_add
kset_register
kset_unregister
to_kset

kset_get

kset_put
[edit
11.1.1 struct kset

ksetD O OO0 struct kset;OO.00 <linux/kobject.h>0 0000 O0O.

struct kset {
struct subsystem *subsys;

struct kobj _type *ktype;
struct list_head list;
struct kobject kobj;
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struct kset hotpl ug_ops *hot pl ug_ops;

0o 00
subsys
ktype
list
kobyj
hotplug_ops
[edit
11.1.2 kset_init

kset OO0 OO0 OO0.0000 ksetOO kobj OO O OODO (kobject_init) 0 OO ODO0OO OO0 lissOOO O
good.

voi d kset _init(struct kset *k);

11.1.3 kset_add [edit

OO0 ksetODODO ODOODO.

I nt kset _add(struct kset *k);

000 kOO OO0 O kobjO O O parent(kobj.parentD) NULL)O kset(kobj.ksetD NULL)D DOO00 OO kO OO
subsys(k->subsysd] NULLO 0 O00)0 00 000, k->kobjd parentD subsys 0 O kset.kobjd 0 OO0,

O00D0O0O kobject_ addd OO k->kobj0 DO OO ksetD O ODODOO.

OO0 0000 kset addd OO0 O00O0 OO0 DO0ODO ksetD OOO0 OO0 kset register OO0 OO.0 0 OO
O subsystem_register] 0 kset addDd OO OO0 O0O.

11.1.4 kset_register [edit
11.1.5 kset_unregister [edit
11.1.6 to_kset [edit

struct kset *to_kset(struct kobject *kobj);
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11.1.7 kset_get [edit

struct kset *kset _get(struct kset *k);

11.1.8 kset_put [edit

voi d kset put(struct kset *k);

struct kobj _type {
void (*rel ease)(struct kobject *);
struct sysfs ops *sysfs_ops;
struct attribute **default_attrs;

1
13 sysfs [eait
13.1 /sys [edit

sysfsh OO0 OO ODO0O00OO0 0D o0 oo sysO OO0 Oobob ooob b0bo.obobgoboobo
goobobooobobobboooo oo b0 oo bboooooa.

00000000000 ooob ooboo.0000ooDb bbb bbb 0D OoOooDOog/obOD oo oooo.
o000 ooboo/moo/ooob oo oo oo ooo.

000 /sysOO0O ODO0ODOOOODOODODOODOOO0O.

bl ock
bus

cl ass
devi ces
firmnare
ker nel
nodul e
power

13.2 sysfs API [edit

<linux/sysfs._h>

struct sysfs_ops {

ssize_t (*show) (struct kobject *, struct atrribute *, char *);
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ssize t (*store)(struct kobject *, struct attribute *, const char *, size t);

};
ufinl 00
sysfs create dir 00000 O000.00 00000000 OoO00.

sysfs remove_dir I T Y
sysfs rename_dir 0000 0o odobo.ob0 oo ooono oo,
sysfs create file

sysfs update file

sysfs remove file

sysfs_create_link

sysfs_remove_link

sysfs _create bin file

sysfs remove bin file

sysfs _create_group

sysfs remove_group
[edit
13.2.1 sysfs_create_dir

oo oo odoobo obogo.0dgd <rinuxssysfs_.h>00 0000 O0O.

int sysfs _create_dir(struct kobject *kobj);

U000 0o oooooododo ouo.dnd Zrib/kobject.c U0 O static int creat_ dirQ U OO O

000000 O0000.
[edit

13.2.2 sysfs_remove_dir

bbb odgbbdgbbdad.

voi d sysfs_renove_dir(struct kobject *kobj);

O00 0000000000 00000 O00.kobject deld OO 00O sysfs remove dirld OO 0O .
[edit
13.2.3 sysfs_rename_dir

gboboogboobbobbobboo.

int sysfs rename_dir(struct kobject *kobj, const char *new _nane);
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0000 0000000000000 0000000 000, kobject_renamel] OO OO OO . kobject_rename
000 sysfs renamel] 0O 0O0O0.

[edit
13.2.4 sysfs_create_file

sysfsh DO QO Oooono.

int sysfs create file(struct kobject *, const struct attribute *);

go:
00O O drivers/base/driver.cl driver_create file)U O OO0 O0OO.

int driver _create file(struct device driver *drv, struct driver_attribute *attr)
{ .
int error;
i f (get_driver(drv)) {
error = sysfs_create_file(&drv->kobj, &attr->attr);
put _driver(drv);
} else
error = -ElI NVAL;
return error;

13.2.5 sysfs_update_file [edit

000 attributed O O timestampd OO 0OO.

int sysfs update file(struct kobject *kobj, const struct attribute *attr);

OOooboooobobooooooobbboo.0co,000bD hetplug OOOO0 ODOODOOODOOOODO.
atribute] 00 OO0 OO0O0O0O,00 0000 attributed OO timestampll DO ODO0O0O0 OO0 OOO0OOO O
gooogboogobod.

OO0 00pc 0000000 OO0 OODOOOODOOO OO attributed 00O timestampll OO0 O O0O.00 O
000000000 tmestampl] OO0 00 D00 0DOO0O OO0 DO OO OOO.

13.2.6 sysfs_remove_file [edit

sysfsU 000 OO0 O0DOQOn.

voi d sysfs_renove file(struct kobject *, const struct attribute *);

go:
00O 0O drivers/base/driver.cl driver_remove file)U OO OO0 OOO.
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void driver_renove_file(struct device_driver *drv, struct driver_attribute *attr)

{

if(get_driver(drv)) {
sysfs renmove fil e(&drv->kobj, &ttr->attr);

put _driver(drv);
}

}

13.2.7 sysfs_create_link [edit

gooobobobog.

int sysfs create |ink(struct kobject *kobj, struct kobject *target,
const char *nane);

kobj namell OO0 OO0 OO0O0O OO0ODO.targetl DO O OO0 OO0 ODOOO.0000O00O0DO0ODO OO
gouogoooboioboobobuobboboobdoobuoooooob oob oob ooboob o
OO0D0O00000D0.0000 000 00 sysfs create linkd [0 .

go:
000 000 OO0 26.110 drivers/base/bus.cld bus add device) OO OO O OO O0O.

i nt bus_add_devi ce(struct device *dev)

{
struct bus_type *bus = get bus(dev->bus);
int error = 0;

if (bus) {
sysfs _create_I|ink(&ous->device. kobj, &dev->kobj, dev->bus_id);

}

return error;

[ sysfs create link(d 0 [0 O /syslbus/xxx/devices O 0O O OO /sysdevices 00 OO0O0O bus idd 0 OOOO ODOO
Oooboooooo.

O0/ysOOO OO0 OOO0OCODOOOODO.

greendr m@evil : / sys/ bus/ pci/ devi ces$ tree /sys/ bus/pci/devices/
/ sys/ bus/ pci / devi ces/
0000: 00: 00.0 -> ../../../devices/pci 0000: 00/ 0000: 00: 00.0

0000: 00: 01.0 -> ../../../devices/pci 0000: 00/ 0000: 00: 01.0

0000: 01: 00.0 -> ../../../devices/pci 0000: 00/ 0000: 00: 01. 0/ 0000: 01: 00. 0
0000:03:03.0 -> ../../../devices/pci 0000: 00/ 0000: 00: 1e. 0/ 0000: 03: 03. 0
0000:03:06.0 -> ../../../devices/pci 0000: 00/ 0000: 00: 1e. 0/ 0000: 03: 06. 0

13.2.8 sysfs_remove_link [edit
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0000000000000 O0OD00O0O0OoO0.

voi d sysfs_renove |ink(struct kobject *kobj, char *nane);

13.2.9 sysfs_create_bin_file [edit

gbobooboobbobbobD.

int sysfs create bin file(struct kobject *kobj, struct bin_attribute *attr);

sysfs create filel DO OO0, 0000 000 00000 O0OD0extDOO0 OO0 OO0 O0OOODOOOOOOO

Ooogd.
[edit
13.2.10 sysfs_remove_bin_file

oo oboobboboboobo.

int sysfs renove bin file(struct kobject *kobj, struct bin_attribute *attr);

13.2.11 struct attribute_group [edit

0000 atibute0 00 OO0 ODO00O0 OO0 OO0 0DO0D0O0ODOOODODODODODODODDODOOO0DOODOOO.OO0O
O000 00000 attribute groupl OO0 ODO0OD0 D000 OO APID OODODO.

OO0 <Hlinux/sysfs.h>0 OO OO OO.

struct attribute_group {
const char *nane;

struct attribute **attrs;

}s

13.2.12 sysfs_create_group [edit

OO0 0000000000 O0ooD atibute0 000 ODOODO.

int sysfs create group(struct kobject *, const struct atrribute _group *);

go:
000 drivers/base/power/sysfs.c0 00 OO OO0 O OO OO.

static ssize t state show(struct device *dev, struct device attribute *attr,
char *buf)

{

}

http://www.fst.or.kr/wiki/wikiphp/K el pLdm?action=print (29 of 52)2005-11-02 0 O 2:06:29 29/52



FST: Kelp Ldm M5& KELP S8 AIOILE

static ssize t state store(struct device *dev, struct device attribute *attr,
const char *buf, size_t n)
{

}

static DEVI CE_ATTR(state, 0644, state_show, state_store);

static struct attribute *power_attrs[] = {
&dev_attr_state.attr,
NULL,

i

static struct attribute_group pmattr_group = {
. hanme = "power",
.attrs = power_attrs,

b

int dpm sysfs_add(struct device *dev)

{

return sysfs_create_group(&dev->kobj, &mattr_group);

}

voi d dpm sysfs_renove(struct device *dev)

{

sysfs_renmove_group(&ev->kboj, &mattr_group);

}

13.2.13 sysfs_remove_group

0000 000 atributed 0 OO0 O O0O00O0O ODOOO.

voi d sysfs_renove_group(struct kobject *, const struct attribute_group *);

go:
U 00O drivers/base/power/sysfs.c 00 U0 OO 0O OO OO.

static ssize t state show(struct device *dev, struct device attribute *attr,
char *buf)
{

}

static ssize t state store(struct device *dev, struct device attribute *attr,
const char *buf, size_t n)
{

}

static DEVI CE_ATTR(state, 0644, state_show, state_store);
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static struct attribute *power_attrs[] = {

&dev_attr _state.attr,
NULL,

b

static struct attribute_group pmattr_group = {
. hame = "power",
.attrs = power_attrs,

b

I nt dpm sysfs_add(struct device *dev)

{
}

return sysfs_create_group(&dev->kobj, &mattr_group);

voi d dpm sysfs_renove(struct device *dev)

{
}

sysfs renmove_group(&dev->kboj, &mattr _group);

1330000 0 [edit

. &http://linux-diag.sourceforge.net/Sysfsutils.html

000000 libsyssO 0 sysfs 00 commonAPID 0000 000000000 00.0000 000 sysfs
0000000000000 0O00.
[edit

14 subsystem

14.1 subsystem 0 [ [edit

OoobOooobooobbobooboboboboobboOob.00bOob systsUO OO OO OoOobob oD
OO0, 000000 000.00 O0,block, bus, class, devices 0 sysfs 00 OO0 O0O0O0O OO00OOO,acpil O
O000 budacpi 0 D ODOO.

00, subsystemd OO0 O00O0O struct subsystem;[0 O00.0 00 <linux/kobject.h>0 O OO0 O0O.

struct subsystem {
struct kset kset;

struct rw semaphore rwsem

subsystemd ksetO 0 0 0000 OO00OO.subsystemd OO0 00 000 00000 O00.00,00000 kset
00000000 000 seridizaiond0.00 OO rw semaphorel] 0 O000.000 000 0000 O00OO,
ksetDO 000 OO0 subsystemd OO0O0 O0.000 ksetOO OO subsysd OO OO subsystemd OO O O0O.
000000 subsyssemO 0 OO0 OO0 ksetOO OO0 OO0 OO OO.

[edit
14.2 subsystem ksetld O O[O
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b ogobooboobooooooo.

subsyst em
I \

/ | \
kset kset kset

ksetUO OO0 OO OO0 subsysOO O OO subsystemd OO O OO0, subsystemd OO0 OO ksetD OO OO
gagog.

sturct subsystem {
struct kset kset;

};...

struct kset {
struct subsystem *subsys;

struct list_head list;

};...

14.3 subsystem on sysfs [edit

OO0 0000 subsysteml) OO OO0 sysfs OO0 O0O0O0O0O /ssys7O0O0 0000 ODO.000 OODO sysfsd
b ogobobobboooboobboobn.

bl ock
bus
cl ass

devi ces
firmnare
ker nel
nodul e
power

0000 00000 00 O 00 subsystemd O [0 system_subsys, block subsys, bus_subsys, class_subsys,
devices subsys, firmware_subsys, class obj_subsys, acpi_subsys, edd subsys, vars subsys, efi_subsys, cdev_subsys,
module_subsys, power_subsys, pci_hotplgu_slocks subsys 1 [0 0.
[edit
14.4 subsystem API

00 HEN

decl_subsys
subsystem_init
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subsystem_register
subsystem_unregister
subsystem_get
subsystem_put

14.4.1 decl_subsys [edit

000 subsystemd 0O OO O. <linux/kobject.h>0 OO OO OO,

del c_subsys(nane, type, hotplug_ops);

00 00
name subsystemd 0O O O O name_subsysC] 0 subsystem OO0 OO O OO,
type 0000 ktyped OODOO.NULLO ODDOODOO.

hotplug_ops hotplugevent 0 00 OO O O O hotplus opsl] OO OO.NULLO DO OOOO

Ayname0 0 O kobjectdl namel 00 OO OO0 kobject 00 OO0 OO0 OO OO0 OO.

go:
drivers/block/genhd.cl] 00 block subsystem] OO 00O OO OO0 OO O0O.

static struct kobj _type ktype_bl ock
.rel ease = di sk _rel ease,
.sysfs_ops = &di sk_sysfs_ops,
.default_attrs = default_attrs,

¥

static struct kset_hotplug_ops bl ock_hot pl ug_ops =
.filter = block_hotplug filter,
. hot pl ug = bl ock_hot pl ug,

3

decl are bl ock subsys */
static decl _subsys(bl ock, &ktype bl ock, &bl ock hotplug ops);

100 0 O 0O block_sussysl [ block subsystem 0 0 0 OO O OO . blockOD ksetlD O 0O OO ktypeld ktype blockd O
0000 hotplugeventd 00 00O OO0O block_hotplug_opsd OO OO .00, ktype O hotplug O O O blockd O O
OO0 0000000000000 0D0O00ksetD0 DODO ODOODOO0DOODDOOOONULLO ODODO OO
OO0 Dooog.

[edit
14.4.2 subsystem_init
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subsysd 0000 rwsemD ksetD O 00 (kset_init)0 0 O0) 0 0.

<linux/kobject.h> O OO0 0OO.

voi d subsystem.init(struct subsystem *subsys);

OO0 0000000000 o0.00b000 sushsystem register U 00 OO0 D000 DODOODO OODOO.0O0O

0000000000 0000.
[edit

14.4.3 subsystem_register

000 subsystemd OO 0OO. <linux/kobject.h>0 O OO0 O0O.

I nt subsystemregister(struct subsystem *s);

OO0 subsysteml OO OO, kset addd) OO OO sOD0 ksetD DOOO0. 00000 rwsemd DOOO OO0 OO

00 ksetD subsysD 00 000 00000 OO0 00O,
[edit

14.4.4 subsystem_unregister

subsysem O OO OO OO0 ODOO0 DOOOO.

voi d subsystem unregi ster(struct subsystem *subsys);

00000 subsystem_unregister[] kset_unregister] [0 00 O O kset_unregisterl] kobject registerd O OO0 O0O.00
00 OO0 kobject registerD0 OO OO0 00O,

14.4.5 subsystem_get [edit

struct subsystem *subsys get(struct subsystem *subsys);

14.4.6 subsystem_put [edit

voi d subsys_put (struct subsystem *subsys);

15 kobj_map [eait

0000 0000000 o0 ooo.0od oob APIO <linux/kobj_map-h>00 000 O00O0OO O0O.
[edit
15.1 kobj_map API
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0o 0o

kobj_map mapl] devd OO 0ODO.

kobj_unmap mapl O devD OO DO0O.
kobj_lookup O O domaind mapld O devd OO O.
kobj_map_init mapd OO O O0O.

15.1.1 kobj_probe_t [edit

typedef struct kobject *kobj_probe_t(dev_t, int *, void *);

15.1.2 struct kboj_map [edit

kobj mapll OO OOOO struct kobj mapld 0.0 OOOO ODODO0 OD00O0 ODOO.0000 0000
<drivers/base/map.cl OO OO O0O.

struct kobj _map {

struct probe {
struct probe *next;
dev_t dev;
unsi gned | ong range;
struct nodul e *owner;
kobj probe_t *get;
int (*lock)(dev_t, void *);
voi d *dat a;

} pr obe[ 255] ;

struct semaphore *sem

}s

15.1.3 kobj_map [edit

mepd] OO0 D000 CODO OO(@ev)D OOOO.

i nt kobj _map(struct kobj map *domain, dev_t dev, unsigned |ong range,
struct nodule *, kobj _probe_t *probe,
int (*lock)(dev_t dev, void *), void *data);

O O :[[BR] fs/char_dev.c

i nt cdev_add(struct cdev *p, dev_t dev, unsigned count)

{

return kobj map(cdev_map, dev, count, NULL, exact match, exact | ock, p);

}

void bl k register_region(dev_t dev, unsigned |ong range, struct nodul e *nodul e,
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struct kobject *(*probe)(dev_t, int *, void *),
int (*lock)(dev_t, void *), void *data)

{
}

kobj map(bdev_map, dev, range, nodul e, probe, |ock, data);

15.1.4 kobj_unmap [edit

voi d kboj _unmap(struct kobj _map *, dev_t, unsigned |ong);

15.1.5 kobj_lookup [edit

000 domain (cdev_map,bdev map) 000 devD OO OO0 OOOOO OODO.0000000000O00O0O0O
kobjectD OO O O.

struct kobject *kobj | ookup(struct kobj map *domain, dev_t dev, int *index);

oo:
00 fs/char/dev.cO O OO0 OOO.

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

{
it (1p) {

kobj = kobj | ookup(cdev_map, inode->i rdev, & dx);

00O drivers/block/genhd.c0 0 OO0 OOO.

struct gendi sk *get _gendi sk(dev_t dev, int *part)

{
struct kobject *kobj = kobj | ookup(bdev_map, dev, part);
return kboj ? to_disk(kobj) : NULL;

}

15.1.6 kobj_map_init [edit

mapd 0O OO0O.

struct kobj map *kobj map_init(kobj probe t *, struct semaphore *);

0o:
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fs/char_dev.c

void __init chrdev_init(void)

{

cdev_map = kobj _map_init(base_probe, &chrdev_| ock);

}

drivers/block/genhd.c

static int __init genhd_device_init(void)

{
bdev_map = kobj _map_i nit(base_probe, &bl ock_subsys_sem;

16 bus [edit
16.1 bus on sysfs [edit

/ sys/ bus

|-- 12c

|-- ide

| -- ieeel394
| -- pci

| -- platform
| -- pnp

| -- scsi

| -- serio
“-- usb

16.2 bus API [edit

0o 0o
bus register
bus_unregister

bus for each dev

bus for_each drv
BUS ATTR

bus create file

bus_remove file

16.2.1 bus_register [edit

int bus register(struct bus_type *bus);
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16.2.2 bus_unregister [edit

voi d bus_unregister(struct bus_type *bus);

16.2.3 bus_for_each_dev [edit

int buf _for_each_dev(struct bus_type *bus, struct device *start, void *data,
int (*fn)(struct device *, void *));

16.2.4 bus_for_each_drv [edit

int bus _for_each_drv(struct bus_type *bus, struct device_driver *start,
void *data, int (*fn)(struct device_driver *, void *));

16.2.5 BUS_ATTR [edit

BUS ATTR(nanme, node, show, store);

16.2.6 bus_create_file [edit

int bus create file(struct bus_type *bus, struct bus_attribute *attr);

16.2.7 bus_remove_file [edit

voi d bus_renove_file(struct bus_type *bus, struct bus_attribute *attr);

17 device [edit

17.1 device on sysfs [edit

/ sys/ devi ces
| -- pci 0000: 00

| -- platform

| -- pnpO
T-- system

17.2 device API [edit

HEN g
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device register

device_unregister

DEVICE _ATTR

device _create file

device remove file

[edit

17.2.1 struct device
devicel OO O0OOO struct device; 0.00 <linux/device.h>0 OOOO O0O.

struct device {

struct device *parent;

struct kobject kobj;
char bus_i d[BUS I D _SI ZE] ;

struct bus_type *bus;
struct device_driver *driver;

voi d *driver _data;
void *pl atform dat a;

void *firmnare_dat a;

(*rel ease) (struct device *dev);

17.2.2 device_register [edit

I nt device_register(struct device *dev);

17.2.3 device_unregister [edit

voi d devi ce_unregi ster(struct device *dev);

17.2.4 DEVICE_ATTR [edit

DEVI CE_ATTR(name, node, show, store);

17.2.5 device_create_file [edit
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int device create file(struct device *dev, struct device_ attribute *attr);

17.2.6 device_remove_file [edit

voi d device_renove file(struct device *dev, struct device attribute *attr);

18 driver [edit
18.1 driver API [edit
0O RN

driver_register

driver_unregister
DRIVER _ATTR
driver_create file

driver_remove file

18.1.1 driver_register [edit

int driver_register(struct device_driver *drv);

18.1.2 driver_unregister [edit

voi d driver _unregi ster(struct device_driver *drv);

18.1.3 DRIVER_ATTR [edit
O0000 00 000 <hlinux/device.h>000 OO0 O0O.driver_attr ##named 0O O atribute 0 000 OO0 O0O.
18.1.4 driver_create_file [edit

OO0000 00 sysfsOO0 OO0,

int driver_create file(struct device_driver *drv, struct driver_attribute *attr);

18.1.5 driver_remove_file [edit
00000 00 sysfsOOO OOOo.
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void driver_renove_file(struct device_driver *drv, struct driver_attribute *attr);

19 class [edit

OO0 OO0 kobject] OO0 OO0 DOOO DO subsystemD OO0 OO0. 000 OO0 OOODOODOOOOOO
0,000 subsystemt] D000 OO0 O0O0O0OO0O0.000ccdess00 000 0000 OOODOOOODOODOAO
gogdgoboogbb oo oo.

O00 subsystem, kset U0 DO OO0 ODO0OO0O0 OO0OOO0 OO0 OO.00OOO0OO0b OO0 OoboOoooD o
OO0 OO0 O0b0oO0oob0.0db0cdessD0 D00 000obOoooboooobobobooobo oo,

O00O0input0 00 00 D000 0000 0D00D00D000D00,00¢cass0 000 OO0 OOOO,
[edit
19.1 class on sysfs

/ sys/ cl ass
| -- graphics

| -- i2c-adapter

| -- 1eeel394

| -- 1 eeel394_host
| -- 1 eeel394 node
| -- i eeel394 protocol
| -- i nput

| -- mem

| -- msc

| -- net

| -- pci_bus

| -- printer

| -- scsi_device

| -- scsi_generic

| -- scsi _host

| -- sound

|-- tty

| -- usb

| -- usb_host

T-- vCe

19.2 class [edit

00000 2613000)00
. Class simple create
. class _simple destroy
. class simple device add
. class simple device remove

OO0 00 2613(00)00

. Class create
. Class destroy
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. Class_device_destroy
. Class _device create

19.2.1 struct class [edit

classil 00 OO0 OO struct class;00.00 <linux/device.h>0 0000 O0O.

struct class {
const char *nanme;
struct nodul e *owner;

struct subsystem subsys;
struct list_head children;
struct list_head interfaces;
struct semaphore sem

struct class attribute *class attrs;
struct class device attribute *class dev_attrs;

int (*hotplug)(struct class_device *dev, char **envp,

int numenvp, char *buffer, int buffer_size);
void (*rel ease)(struct class_device *dev);
void (*class _rel ease)(struct class *class);

19.2.2 class_simple_create [edit

struct class_sinple *class_sinpel _create(struct nodul e *owner, char *nane)

AODD0D26130 00000000,

19.2.3 class_simple_destroy [edit

void class_sinple_destroy(struct class_sinple *cs)

ADDD0D26130 00000000,

19.2.4 class_simple_device_add [edit

struct class_device *class_sinpl e_device_add(struct class_sinple *cs, dev_t dev,

struct device, const char *fnt,

AODDD026130 00000000,

19.2.5 class_simple_device_remove
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voi d cl ass_si npl e_devi ce_renove(dev_t dev)

AODD0O02613000000000.
[edit

19.2.6 class_create

struct class *class_create(struct nodul e *owner, char *nane)

0000 class destroy 0000 O.

0 000O: class_destroy

19.2.7 class_destroy [edit
voi d cl ass_destroy(struct class *cls)

gobooodgoo:

struct *xxx_cl ass;
EXPORT _SYMBOL( xxx_cl ass) ;

static void __exit cleanup_xxx(void)

{

cl ass_destroy(xxx_cl ass);

}

static int __init init_xxx(void)
{
xxXx_class = class_create(TH S_MODULE,
if (I'S_ERR(sound_cl ass))
return PTR_ERR(sound_cl ass);

return O;

}

0 000O: class _create
[edit
19.2.8 class_device create

classdevicel OO0 0O 0O.0000O class deviceOO OO O0OODO class device registerd OO OO OO O0O.

struct class_device *class_device_create(struct class *cls, dev_t devt,

struct device *device, char *fnt,
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go:
0 00 sound/sound_core.cl] sound insert unit) 0000 OO0 OOO.

static int sound_insert_unit(...)

{

(.

el se
sprintf(s->nanme, "sound/ %%l", nane, r / SOUND_STEP);

cl ass_device_create(sound_class, MKDEV(SOUND MAJOR, s->unit_m nor),
NULL, s->nane+6);

19.2.9 class_device_destroy [edit

00 0O classdevicell OO class device unregister] OO0 OO0 OOODO.

voi d cl ass_devi ce_destroy(struct class *cls, dev_t devt)

go:
0 00O sound/sound_core.cl sound remove unit)D OO0 OO0 OOO.

static void sound_renmove_unit(...)

{
it (p) {

cl ass_devi ce_destroy(sound cl ass, MDEV(SOUND MAJOR, p->unit_mnor));

19.2.10 class_register [edit
int class register(struct class *cls);
19.2.11 class_unregister [edit

voi d class_unregister(struct class *cls);

19.2.12 class_get [edit
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struct class * class_get(struct class *cls);

19.2.13 class_put [edit
void class_put(struct class *cls);
19.2.14 struct class_attribute [edit

struct class attribute {
struct attribute attr;

ssize t (*show)(struct class *, char *buf);
ssize_ t (*store)(struct class *, const char *buf, size_t count);

}
19.2.15 CLASS_ATTR [edit
19.2.16 class_create_file [edit

int class create file(struct class *cls, const struct class_attribute *attr);

19.2.17 class_remove_file [edit

voi d class renove file(struct class *cls, const struct class_attribue *attr);

19.2.18 struct class_device [edit

struct class_device {
struct |ist_head node;

struct kobject kobj;

struct class *cl ass;

dev_t devt;

struct class _device attribute *devt _attr;
struct device *dev;

voi d *cl ass_dat a;

char class_id[ BUS_ I D Sl ZE];

00 00
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node

kobj

class OO0

devt sysfstl 0 "dev'd O O0O.
devt_attr

dev OO000

cdessdata 0 OO 00O OO0 OO0 OOOOOOOOO
cdessid O 0OOOO0OOOOOOOID

19.2.19 class_get_devdata [edit

dev 00 OO0 OO dassdatall] DOOD0 OO0 OO OO OOO.0OO class set data()] OO OO0 ODO0OO O
gobbotboooobbbbooo oo,

void * class_get devdata(struct class_device *dev);

OO0 OO0 :class set_devdata

19.2.20 class_set_devdata [edit

voi d cl ass_set devdata(struct class_device *dev, void *data);

OO0 cassdevicel D000 OO0 O0OOO0OO0OOO0O0DOO,0000000 000 (data)l class devicel
cessdatal] OO0 OO0 O OO.

00 OO0 :class _get_devdata

19.2.21 class_devce_register [edit

int class_device register(struct class_device *);

19.2.22 class_device_unregister [edit

voi d cl ass_devi ce_unregi ster(struct class_device *);

19.2.23 class_device _initialize [edit

void class _device initialize(struct class_device *);

19.2.24 class_device_add [edit
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int class_device add(struct class _device *);

19.2.25 class_device_del [edit
voi d cl ass_devi ce_del (struct class_device *);

19.2.26 class_device_rename [edit

int class_device_renane(struct class_device *, char *);

19.2.27 class_device_get [edit

struct class device * class_device get(struct class _device *);

19.2.28 class_device_put [edit
voi d cl ass_device_put(struct class_device *);

19.2.29 struct classs_device_attribute [edit

struct class_device_ attribute {
struct attribute attr;

ssize_t (*show) (struct class_device *, char * buf);
ssize t (*store)(struct class _device *, const char * buf, size_t count);

};

19.2.30 CLASS_DEVICE_ATTR [edit

CLASS DEVI CE_ATTR( _nane, node, show, store)

19.2.31 class_device_create_file [edit

int class_device create file(struct class_device *,

const struct class_device_ attribute *);

19.2.32 class_device _remove_file [edit

voi d class_device_renove_file(struct class_device *,

const struct class_device_attribute *);
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19.2.33 class_device_create_bin_file [edit

int class_device create_bin _file(struct class_device *, struct bin_attribute *);

19.2.34 class_device _remove_bin_file [edit

voi d class_device renove bin file(struct class _device *, struct bin_attribute *);

19.2.35 struct class_interface [edit

struct class interface {
struct |ist_head node;
struct class *cl ass;

int (*add) (struct class_device *)
void *(renove) (struct class_device *);

19.2.36 class_interface_register [edit

int class interface register(struct class interface *);

19.2.37 class_interface_unregister [edit

void class_interface unregister(struct class_interface *);

19.3classd OO O [edit

OO0 00 00 26.230 drivers/mtd/mtdchar.c OO0 OO Ocassd OO0 OO0 OODOOOODOO.

1931000 OO0 [edit

static int __init init_ntdchar(void)

{
if (register_chrdev(...)) {

}

nd class = class_create(TH S_MODULE, "ntd");

if (IS_ERR(ntd_class)) {

}
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regi ster_md _user(&notifier);
return O;

}

class create 0 0000 OO0 sysfsd [ /sysclassmtd 0 OO0 OO0,

19.32000 0000 OO/00 [edit

D00 000000000 oo mdo 00 mtd_netifier 0000 O00O0O O 00O addD removell 0 OO OO0
O0000D0.0 00 000 class device create/removel] DO OO0 OO OO.

static void md notify add(struct md_info *mntd)
{
if (!'nmtd)
return;

cl ass_device_create(nd_cl ass, MDEV(MID_CHAR MAJOR, ntd->i ndex*2),
NULL, "ntd%", ntd->index);

cl ass_device create(ntd _class, MDEV(MID CHAR MAJOR, nmtd->i ndex*2+1),
NULL, "ntd%ro", ntd->index);

}

static void md _notify renove(struct ntd_info *ntd)

{
if (!ntd)
return;

cl ass_device_destroy(nmd class, MKDEV(MID CHAR MAJOR, ntd->i ndex*2));
cl ass_devi ce_destroy(ntd_cl ass, MKDEV(MID_CHAR MAJOR, ntd->i ndex*2+1));

}

static struct md notifier notifier =
.add = ntd_notify_add,
.renmove = ntd _notify_renove,

0O O addd remove O [0 [0 register_mtd_user] unregister mtd user 000 OO OO0 O0O.

19.3.3000 OO

static void __exit cleanup_ntdchar(void)
{

unregi ster_md _user(&notifier);

cl ass_destroy(nmd_cl ass);

unregi ster _chrdev(MID_CHAR MAJOR, "ntd");
}
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unregister_mtd _user] O O notifierd remove 0 00 OO OO /sydclassmtd/ OO0 OO0 00O mdO O OOOO ODOO
OO00ooooogo.
00 class destroyl] 00 /sydclassO 00O mdO O OO0O0 OOOO OO.

[edit
20 hotplug

LDMO OO hotplugevent O OO0 OO APID OOOO OO.hotplugDl OOOO ODODODO OODO DOO /sbin/
hotplug D OO0 OD0OOODO, 00 D00 000 DOO00OOOOOooDDbDOoOoOon.

OO0 D000 /shinfhotplug D OO0 OO /fetc/hotplugd D0 OO OO0 OO00OO0O0O ODOOOOOOOOOOO

0o oo.
[edit

1 udev
0000 000000000000 0000000000 00000.00000 0000000 000,0

02300 00000 devfsD0 OO0 ODOODO OO0 OO DODOOOOODOOODO0ODOOoOoooooooboOoD D
gboooood.

gbobgoogobogboobogobuobbo,bugobuooobuobboobboobboob ogb od.
OO0 000D devfsSOO D OO0 OO0O0OOODDOOOODOOO.

OO0 0000 O0boooobo25000000000D00uwevO0 0000 O0ODOOODO.ODDODODODOO
b oobobobb, bbb oobb oob oob oobbob.

OO0 000000 wevD OOODO DO.

ulevl DOO0O OO0 DOOODOO:

. [devD ODODO OO OODO
. ODboooobobdaboo
. 000 D0000O@Eyste)U O OO0 OO0 APID ODOOO.

bbb odbodobooboobobbbobobooboobbob.

. Wwev-/devl ODOO OO OODO
. namedev-0 000 OO0 OO OO0O
. libsysfs- sysfsi] [0 0 common API

udevd OO OO0 D00 sysfsO OO0 OODODOOO,00000000/M0/00/0000 event OO OO
OO00b0O0o000000 hotplug OO0 ODOODOO.

D00 00000000000 260000000000000000,0000000000000O0.
[edit]

22 firmware

OO0 0oOooooood firmwarel DOOO0 O0O0OO0OOO0OD.0000O000O00DODO 2.60 sysfsd

00000000000 fimwaeD OO0 00 0000 000 000,
[edit
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22.1 firmware API

firmwared OO0 OO0 <linux/fFirmware.h>0 0000 O0.

00 00
request_firmware
request_firmware_nowait

release firmware
[edit
22.1.1 struct fw

firmwaeO D 00000 O0O0OD0 OO0 O0O0OO struct fw; 0 O0O.

struct firmvare {
size t size;

u8 *dat a;

}s

22.1.2 request_firmware [edit

sysfs U0 OO0 000 ooooooooooboooo.

int request _firmvare(const struct firmvare **fw, char *nane, struct device *device);

00 000000 fwOOO OO OOUOOO.O0O00O fimvareOOOO OO0 named O OO OO . deviced
firmwared OO0 OOOOOO.

OO0 0000 fw>datald 00O 0O,0 000 fw->sizel 00 OO00.000 000 0O0OO0OO0DOO0OOOODOOO
oo ao.

22.1.3 request_firmware_nowait [edit

request_firmwarell firmwarel OO0 OO0 O 0OO00O0OODO OODOO0O OO0O, request_firmware nowaitdd 00O OO
ooo.

I nt request_firmvare_nowait(struct nodul e *nodul e, char *nane, struct device *devi ce,

voi d *context, void (*cont)(const struct firmvare *fw,
voi d *context));

22.1.4 release_firmware [edit

request firmwarell OO OO firmwareOOOO OO OO0 OO0 OO0O0O.

void rel ease firmvare(struct firmvare *fw);
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22.2 firmwareld 00O [edit

b0 0bDbdd ssys/class/firmware UO OO OO0 0000 OO0 ODODOOO0 OO0O0OO.0000
loading, data, device 0 OO OO0 OO0 OO0 ODOOOO.

loadingDl OO firmwared OO0 ODOOODOOD 00,000 00000 -1,00000000000O0O0O0O.
datal] OO firmwared OO O writeO O O0O.
devicell /sys/devicel D OO0 ODOO0ODO OO0 OO0 OO0OO.

000000 firmwared D000 OO0 OOOO timeoutd OO0OO, 00 /sys/class/fimrware/timeoutd [
OtmeoutO OO0 OO0 0O OO.

23 References [edit

. Ghttp://lwn.net/Articles/driver-porting/
. Ghttp://www.win.tue.nl/%7Eaeb/linux/Ik/Ik-12.html
. &Nested classes(http://1wn. net/ Articl es/ 154557/)
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