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#include <linux/init.h>
#include «<linux/ module.h>

MODULE_LICENSE("GpL");
MODULE_AUTHOR("rD");

PARASHA T

static int hello_init(void)

printk("hello_init \n");
return 0;

}

— TEhiES

printk("hello_exit \n");
return;

}.

WHETNES

static void hello_eXit(void) Printk:PIi flprintfifiiy ,

module_init(hello_init); | mmano-

module_eXit(hello_exit)] HROLO:

Fe Pk R R ) m sk
Fo Pl R R B0
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Makefile

- ifneq ($(KERNELRELEASE),)
« obj-m:=hello.o \SQI
. else

« KDIR :=/lib/modules/$(shell una) {))buﬂd
* PWD :=$%(shell pwd)
. all 2

make -C $(KI3I\R)M*-$(PWD) modules

* clean:
rm -f *.ko *.0 *.mod.o *.symvers *.cmd *.mod.c *.order

« endif
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* make
* JRiE ) r\gf,\
- Ismod @‘\/\\\
» BRI |
e insmod/rmmod R
- TRAE/EIEAER ST s
» dmesg s I
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printk

#define KERN_EMERG KERMN_SOH "0"/* system is unusable */

#define KERN_ALERT KERMN_SOH "1"/* action must be taken immediately */
#define KERN_CRIT KERN_SOH "2"/* critical conditions */

#define KERN_ERR KERN_SOH "3"/* error conditions */

#define KERN_WARNING KERMN_SOH "4"/* warning conditions */

#define KERN_NOTICE KERN_SOH "5"/* normal but significant condition */
#define KERN_INFO KERMN_SOH "6"/* informational */

#define KERN_DEBUG KERN_SOH "7"/* debug- level messages */

#define KERN_DEFAULT KERN_SOH "d"/* the default kernel loglevel */

: YA€
peng@ubuntu:~/driverf1/module$ cat /proc/sys/kernel/printk
- 4 1 7

l !
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( )

obj-m:=hello.o

r=/1lib/modules/5(shell /build
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» /usr/src/linux-headers-xxxxx-gen ri{:}\\r\\
pae/Module.symvers é
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BRERA B
static int global var = 100; extern int global var;

extern void show(void);
static void show(void)

{ static int hello_init(void)
printk("show(): global var {
=%d \n",global var); show();
} return O;
}

module_init(hello_init);
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RIRIREESE]

include\linux\ Moduleparam.h \ﬁ

}?7 U . module param(/al@é ype,perm)
@nameaa%%uﬁ%ﬂzmmzz

@type S HAIKELR]
@permig EE P RUR
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hool

Linux MEXMNHERERSD
HFEH(true/ falae), XREAERN ERint RS

invbonl
charp

int

[bool 5 i, MmME A erue, TEME Yl se

FRENRD. AELZRAPRRBETRSSENT, 0T a0 ie s
o

long
short

T T
|1 s

wint
ulong

ushart

Eineg 1
EfSEEn
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module_param_string(name,string,len,perm);
- \S.er\
moduIe_param_arry(namgty/p‘e}}\\u m_point,perm);

I\/IODULE_PAFSI\/J;}jg)/EéC(dbg,
"Boolean to eflable debugging (0/1 == off/on)"):
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static char *whom = "hello \n";
static int var = 1;

static int hello_init(void)

{ printk("hello init %s \n",whom);
return 0;

}

static vold hello exit(void)

{ printk("hello exit %d\n",var);
return;

}

MODULE_LICENSE("GPL");
module param(whom,charp,0644);
module param_named(var_out,var,int,0644);

module_init(hello_init);
module exit(hello exit);




5N

 Insmod hello.ko var=1 whom= ylkou eng”



sysfs

Sysfs: PN A% 25— L & B 1] HPEOIE

S Il 2 A p \/)\i\\\
h/\@iﬁ/\é/%/moduleT@Jﬁ
NEEAR LS

root@ubuntu: /sys/module/hello/parameters# ls -1
total 0

iy

-frWw-r--r-- 1 root root 4096 Mar 17 05:35 var_out
-rw-r--r-- 1 root root 4096 Mar 17 05:35 whom
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modinfo

MODULE_LICENSE("GPL");
module_param(whom,charp,0644);
module_param_named(var_out,var,int,0644);

MODULE_PARM_DESC(var,

"Boolean to enable debugging (0/1 == off/on)");
MODULE_AUTHOR("daniel peng");
MODULE DESCRIPTION("yikou test"):
MODULE LICENSE("GPL");
MODULE_ALIAS("yikoupeng");
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* cat / proc/dev{éés)
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» typedef __kernel_dev_t dev _t;
» typedef __u32 _ kernel_dev_t; .
* typedef uint32_t _ u32; ‘ \”\\3'
B
P
 #define MINORBITS 20

. #define MINORMASIj SZ41U << MINORBITS) - 1)

 #define MAJOR(Je[%((unﬂgned int) ((dev) >> MINORBITS))
« #define MINOR(dev) ((unsigned int) ((dev) & MINORMASK))
 #define MKDEV(ma,mi)  (((ma) << MINORBITS) | (mi))
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/IR S

jra:a:
* register_chrdev_region() - register a range of device numbers

* @from: the first in the desired range of device numbers; must include
= the major number.

* @count: the number of consecutive device numbers required

* @name: the name of the device or driver.
e

* Return value is zero on success, a negative error code on failure.
wi
int I'EQiStEI'_GhI'dE‘U’_I'EQiDn{dev_t from, unsigned count, const char *name)

t/)J c
] ®*

* unregister_chrdev_region() - return a range of device numbers

* @from: the first in the range of numbers to unregister

* @count: the number of device numbers to unregister

*

* This function will unregister a range of @count device numbers,

* starting with @from. The caller should normally be the one who

* allocated those numbers in the first place...

*/

void unregister_chrdev_region(dev_t from, unsigned count)

AT —OLinux
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cdev

 void cdev_init(struct cdev *, const struct
fille_operations *); \Sﬁ

el

 Int cdev_add(struct cdev *, t, unsigned);

&
 void cdev del(ﬁﬁzﬁ\tdev *);

AT —OLinux



struct file_operations

struct file_operations {
struct module *owner;
loff_t (*llseek) (struct file *, loff_t, int);
ssize_t (*read) (struct file *, char __user #*, size_t, loff_t *);
ssize_t (*write) (struct file *, const char __user *, size_t, loff_t *);
ssize_t (Faio_read) (struct kiocbh *, const struct iovec *, unsigned long, loff_t); r
ssize_t (Falo_write) (struct kiocb *, const struct iovec *, unsigned long, loff_t); Sﬁ <
int (*iterate) (struct file *, struct dir_context *);
unsigned int (¥poll) (struct file *, struct poll_table_struct *);
long (Funlocked_ioctl) (struct file *, unsigned int, unsigned long);
long (*compat_ioctl) (struct file *, unsigned int, unsigned long);
int (*mmap) (struct file *, struct vm_area_struct *);
int (fopen) (struct inode *, struct file *);
int (¥flush) (struct file *, fl_owner_t id);
int (*release) (struct inode *, struct file *);
int (*fsync) (struct file *, loff_t, loff_t, int datasync);
int (Failo_fsync) (struct kiocb *, int datasync);
int (*fasync) (int, struct file *, int);
int (Flock) (struct file *, int, struct file_lock *);
ssize_t (¥*sendpage) (struct file *, struct page *, int, size_t, loff_t *, int);
unsigned long (*get_unmapped_area)(struct file *, unsigned long, unsigned lor
int (*check_flags)(int);
int (*flock) (struct file *, int, struct file_lock *);
ssize_t (*splice_write)(struct pipe_inode_info *, struct file =, loff_t *, size_t, w
ssize_t (*splice_read)(struct file *, loff_t *, struct pipe_inode_info *, size_t, un
int (*setlease)(struct file *, long, struct file_lock **);
long (*fallocate)(struct file *file, int mode, |off_t offset,

loff_t len);

int (*show_fdinfo)(struct seqg_file *m, struct file *f);

} ? end file_operations ? ;



P1 AR
E fd = open("/dev/hello",0_RDWR);
mknod /dev/hello ¢ 237 0
/
/
struct inode% )
dev £ i rdev- struct file {
] - . ! unsigned int f flags; VFS
loff_t f_pos;
Bi—EfrfENEE void *¥private_data;
}
\
chrdevs ]

4

o

static struct char_d {rice_struct {
struct char_device_struct *next;
unsigned int major;
unsigned int baseminor;
int minorct;
char name[s4];
struct cdev *cdev; /* will die */

struct kobject kobj;
struct module *owner;

} *chrdevs[CHRDEV/MAJOR_HASH_SIZE];
_gtruct Cdev { /

EERMNSZI

-

const struct file_operations *ops; ———
struct list_head list;
dev_t dev;

struct file_operations ¥

ssize_t (*read) (struct file *, char __user *,
ssize_t (*write) (struct file *, const char __1
Y

unsigned int count;

\

C

)

=



=
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B
B
o
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register_chrdev

static inline int I'EQiStEI'_ChrdE\f{unsigned int major, const char *name,
const struct file_operations *fops)
{

¥

return __register_chrdev(major, 0, 256, name, fops);

!J'#C*

* _ register_chrdev() - create and register a cdev occupying a range of minors
* @major: major device number or 0 for dynamic allocation

* @baseminor: first of the requested range of minor numbers

* @count: the number of minor numbers required

* @name: name of this range of devices

* @fops: file operations associated with this devices

)

*= If @major == 0 this functions will dynamically allocate a major and return
* its number.

-

= If @major > 0 this function will attempt to reserve a device with the given
* major number and will return zero on success.

)

* Returns a -ve errno on failure.

-

* The name of this device has nothing to do with the name of the device in

*= [dev. It only helps to keep track of the different owners of devices. If

* your module name has only one type of devices it's ok to use e.g. the name
* of the module here.|

*/



unregister_chrdev

Qll'
. € oIS \S N
static inline void UanQIStEI'_ChrdE\f(unsigned int major, const char *name) * \ \
{

__unregister_chrdev(major, 0, 256, name); \/

h

i
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udev

»udev 2— 1 TLEFEAPZANIT R , EeeiRER S HE

1* REBIVRSHISHEINR S §Z1* Nt ﬁ“ﬁ’%ﬁw Sipjell
MR , PR, XES4E Ii(TE t/dev BRT,

151"_7:':'J RS A g RE, o

Udev SETERIR iEpuinh.

>

N PN M |y )\E[zm:;ix fEsysfs_LiEAAHTHY

#HIERE |, udevBIFIFTRIIRE T R,
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/¥ This is a #define to keep the compiler from merging different
* instances of the _ key variable */

#define dass_create(owner, name) \
({ , \ root@ubuntu: /sys/class# 1s
static struct lock_class_key __key; \ ata_device devfreq hwmon net rtc spi_transport
__dass_create(owner, name, &__Kkey); \ SERETTSEEETE i2c-adapter pci_bus scsi_device thermal
}:] ata_port dmi input power_supply scsi_disk tty
C drm leds ppdev scsi_generic usbmon
bd1 firmware mdio_bus PPP scsi_host Ve
72%%& . block gpilo mem printer sound vtconsole
= ‘ bluetooth graphics misc regulator spi_host

@owner TH|S_|V|ODU|_E 'Dsg; hidraw mmc_host rfkill spi_mastaipsi/blog.csdn.net/daocaokafei
@name ZEHF /(')//) (
ﬁ@@ ‘ﬁ)

Al LLSE X — structcla)siﬂfﬁa’%ﬂ%%cls%%ﬁlﬁl@, PP BN
IS_ERR(cls) 3]

e R, IR I 7R El0, KRMOR [EIAES(E (R] PLiE ik
PTR_ERR(cls)>K3K1F

SRICIR [B] A R )

AT —OLinux
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]

* class_destroy - destroys a struct class structure

* ({@cls: pointer to the struct class that is to be destroyed of
#* .
* Note, the pointer to be destroyed must have been created with a callf\\g- ]
* to class_create(). \

i

void class_destroy(struct dass *ds)

{

if ((ds == NULL) || (IS_ERR(ds)))
return;

dass_unregister(ds);

NRE: —HLinux
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] **
* device_create - creates a device and registers it with sysfs

* @class: pointer to the struct class that this device should be registered to
* @parent: pointer to the parent struct device of this new device, if any

* @devt: the dev_t for the char device to be added

* @drvdata: the data to be added to the device for callbacks

* @fmt: string for the device's name

#

* This function can be used by char device classes. A struct device

* will be created in sysfs, registered to the specified class.

*

* A "dev" file will be created, showing the dev_t for the device, if

* the dev_t is not 0,0.

* If a pointer to a parent struct device is passed in, the newly created

* struct device will be a child of that device in sysfs.

* The pointer to the struct device will be returned from the call.

* Any further sysfs files that might be required can be created using this

* pointer.

#

* Returns &struct device pointer on success, or ERR_PTR() on error.
*

* Note: the struct class passed to this function must have previously
* been created with a call to class_create().

*/

struct device *dEViGE_crEEtE(struct class *dass, struct device *parent,
dev_t dewvt, void *drvdata, const char *fmt, ...)

{

va_list vargs;
struct device *dev;

va_start(vargs, fmt);

dev = device_create_vargs(cdass, parent, devt, drvdata, fmt, vargs);
va_end(vargs);

return dev;



]

* device_destroy - removes a device that was created with device_create() r
* @class: pointer to the struct class that this device was registered with QI N
* @devt: the dev_t of the device that was previously registered C \ :

*
* This call unregisters and cleans up a device that was created with a /\
* call to device_create().

=/
void dEViCE_dEStI'DY(struct class *dass, dev_t devt)
{

struct device *dev;

dev = dass_find_device(dass, NULL, &devt,
if (dev) {
put_device(dev);
device_unregister(dev);

match_devt);

D>
%
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A Hread. write

#include <unistd.h>

ssize_t read(int fd, void *buf, size_t count);

B of
fd: SCPEHA e Ol
buf +  SEHRIHCHE A7 2 X P \\\
Count: ZZ {1 X K/ /:;X\/

A EILis) //\\‘
SR B T B
HiRS: 70 A,

#include <unistd.h>

ssize_t write(int fd, const void *buf, size_t count);

B -
fd : SCHFRIR T
buf : LB NBIEHE (7122 i [X
Count: SEFRE B N A I R/

iR [A{E
DMUNCYNE S R
Hag: TE AT : —HLinux



Nfzi=read

ssize_t (*read) (struct file ¥, char __user #, size_t, loff t *);
ssize_t (*write) (struct file *, const char __user *, size_t, loff_t *);

ssize_t (*read)(struct file *filp, char __user *buf, size_t cou {Slgfft *f pos);

2. (G0

filp: 581 1L 4 S Hile 2 M (46 {)

buf: 15 N BTz IR i 7 23 ) 22 e DS A4 Kt

count: ﬁ BEHUEE 71 2 %/

f pos:fi iHX%ﬁEI#FuE J a;% 2 S A S s B 5 T S Ao
__user : */\T"E’th\ﬂ R B RS T W EB MR AR =7

[ FH 2 ) (g -

Y EILIER
I SERR B 51 8, RIBGR Bl 5 fE
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read

(*read)(struct file *fllE char __user *buf, size_t countE Ioff t *f 0S);

T - ——

‘A"“ J—

<=
5

//,
Kid

wi

N

P
V.l‘

struct file {

struct path f_path;

#define f_dentry f_path.dentry )
struct inode *f_inode; /*ouacr
const struct file_operations jf‘ op;
spinlock_t f_lock; /
atomic_long_t f: count"
unsigned int f_flags/
fmode_t f mong
struct mutex f pos¥tiock;
[loff_t f_pos; |
struct fown_struct f_owner;
const struct cred *f_cred;

struct file_ra_state f_ra;




copy_to_user

. static inline unsigned long ___must_check CDpy_tD_USEI'(mid __user *to, const void *from, unsigned long n)
- g
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Rfzizdwrite

ssize_t (*read) (struct file ¥, char __user #, size_t, loff t *);
ssize_t (*write) (struct file *, const char __user *, size_t, loff_t *);

ssize_t (*write)(struct file *filp, const char __user *buf(sizegcﬁ_%lgunt, loff t *f pos);
2 \/\\\
filp:F B 1 B Sl g AR 6 ?/().
buf: 47 5 A Fr e B I 2 S [ 22 ip (X Fa £
count:RHIUIE P8 2 <
f_pos:%‘iiﬂl%ﬂ)ﬁi#@ﬁ){j}%’}@%ﬁi}ﬁ@)ﬁi%5’)\?%%&Ei%ﬁ%@
i [A] =)
FRIN SRS N80 RIGR A1 E
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write

(*write)(struct file *filp, const char __user *buf, size_t count, loff_t *f_pos);

v~
W

struct file {
struct path

#define f_dentry
struct inode
const struct file_operations /s _0op;

f_path;
f_path.dentry

spinlock_t f_lock;
atomic_long_t £ count
unsigned int f_flags/
fmode_t f modc)3
struct mutex f_pos_gock
[loff_t f_pos; |

struct fown_struct f_owner;
const struct cred *f_cred;
struct file_ra_state f_ra;

*f_inode: / *,hacr

A 1% %% [a]
B K]

_copy from _user 22 X
ZZ X

W= § HP A

VISR
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copy_from_user

static inline unsigned long __must_check copy_frnm_user(mid *to, const void __user *from, unsigned long n)

AT —OLinux
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H+As| Nioctrl ?

. ;&Uﬂh—:iﬁxﬁ'L? TEBHIEZI , B2 LIS
L_ EI: HrﬁIJ \SQ' N

- {510

'I'E-l-yjlzz 1&% / IXz J%J’ El: 1 XTE US|
EIRfE 59:::: TRAEER )?1%1‘&@%;;7'\

XEB@BE1 MR FREAE S — AR | (VN2

HIRAEA,
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#include <sys/ioctl.h>

int iloctl(int fd, unsigned long request, ...);

S !

@mﬂx&%i#mﬁﬁ%ﬁgﬁ%%ﬁ
@mm?~A%ﬁ%%:x%@mm?,ﬁ%@%MWﬁ,
XA J= 1) 2 A . = f:\ g —
@?*A%@wgﬁkﬂam,@ﬁﬁ%%w@maﬁzﬂﬁ
B [

%3] - o
PN E , [AIB) 1% B errno

AT —OLinux




unlocked Iioctl

Iﬂngul[*unlnclie;:l_iﬁc‘l:l} (struct file * unsfgne_cl int, ﬂnsigned* 'Iu::ng)
ZH: @%
@file: vfsJ2 NFT TR & U I %@%®%$% IR YD) 8%

Pk 15 B
@ cmd: F’M%ﬁﬁmv,Tﬁfﬁfﬂvaﬁfﬂmfﬁ

@%:A%ﬁi Al 1) % t%ﬁAﬁ%T%%~Aﬂm@(‘
lﬂﬁﬂmsjﬁ B T%%*%ﬁ@ HEAE
ﬁ {H >

%2 0
OWL: i g e b 1) fAUE

AT —OLinux
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. int ioctl(int fd; int cmd, ...);

struct filée COIERIZSIER)

T b

VES

<long xxx_ioctl (struct file , unsigned int , unsigned long );

AT —OLinux



cmd

e FFIS A $oii R+

2bit
——
cmd

b e S e &ﬁﬁﬁ~/\%t&%ﬁ1/\8b.ta@¢w

Fo 5 ﬁ%%az/l\u%lﬁﬁ B

Ji 1 TR0, SRS R, N i 1S, 5T,

BRRSE | R BB G BEOC)
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/*************************************************

*type : &RRAY
*nr - ﬁﬁ4>F?£%

*size : PR IEEAR (int ,char ,struct name ..

e de e o e ok e e e ke ek ok ke ke ek ke ke ke ke ek ke ko ke ke ko ke k ok /
/* used to create numbers */

_10(type,nr) : 8 BEEAR R a2
_TOR(type,nr,datatype) : MIXF)HEUEYE
_TOW(type,nr,datatype) :[AIXE)F 5 AEIE
_TOWR (type,nr,datatype)

_TI0C_NONE AE N0, ToB IR AR

_IOC_READ AR N1, AT X Bh e I

_TI0C_WRITE AE N2, A IR E B AL
I0OC_READ| IOC WRITE : XN [a] EHE AL X

/* used to decode ioctl numbers.. */

_IOC_DIR (cmd) : - IR BT [A]
_IOC_TYPE (cmd) : i FP PR B B A 2R Y
_IOC_NR (cmd) : AT PIRBUF S
_IOC_SIZE (cmd) : A\t P 3R B K/

NS : —OLinux




linux/spi/spidev.h conflict!'!
video/kyro.h conflict!

,0x10
,0x11,1int
,0x12 ,1int




M ER<S, MULERE ?

- B LUEIDZE IOC _TYPE ( nr ) SRR FRFEFAE RS

n<type 2B 1EH ; RN

Fo\ty
- JLABIE & _IOC_DIR(nr)RiSEIHmL RIEERS |, ARG
i 7~access_ok(type,addr,size)RF AP EIEE
mmﬁwm%§§%§“*
>
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if( IOC_TYPE(cmd)!=DEV_FIFO_TYPE){
pr_err("*cmd  %u,bad magic 0x%x/0x%x.\n",cmd,_IOC_TYPE(cmd),DEV_FIFO_TYPE);
return-ENOTTY; o
} L \/\\ \
if( IOC_DIR(cmd)& _IOC_READ) )
ret=laccess ok(VERIFY_WRITE,(void _L@*)arg,_IOC_SIZE(cmd));
else if( _IOC_DIR(cmd)&_IOC_WRITE)
ret=!access_ok(VERIFY_R?A\D,(\}oPd _user®)arg,_IOC_SIZE(cmd));
if(ret){ 2 =)
pr_err("bad access /Jl/ol.\n",ret);
return-EFAULT;
}

AT —OLinux
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AP =8 1R1%=S [a)itbilt [a] &R

1 3267 Linux N AZ HiLhl 2 yornol momory
I‘E—L- ilj éj\ . es 0xC0000000

|

~ 7’:,‘ 1 23 1| PAGE_OFFSET = 0xC0000000
0~3G A 1/ 1. IEI () TASK_SIZE=0xC0000000 | USer memory (LoweT bound of kemel space)
- (Upper-limit of user-space) 3GB
» I A { }
~ N A% =X |H, <
3VAG A NIZ S|

| j»}’j\ ‘
REF FH 7 21 st bk 7 2
LS N

0x00000000
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\ /dev/com0 /dev/coml
RiH 2
VA% . inode ; :

Y 4
mknod /dev/com0 c 237 0 }i“‘;"_li;ev o e e
}

mknod /dev/com1 c 237 1

Xz =
chrdevs| |

1. InOdeEjﬁﬁQIﬁ%/w :m_n )
2. ATLAZ x#ﬁr~l&§4; e i s
3.&%mumﬁf )/ |

237:0 @ @ 237:1 RRfF
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1 #include <stdio.h>

2 #include <sys/types.h>
3 #include <sys/stat.h>
4 #include <fcntl.h>

5 main()
6 {
7 int fd;
1. Isof 8 fd = open("test",0_RDWR|O_CREAT);
: E if(fd<o
2. [proc/pid/fd/ T HEEE)
11 perror("open fail \n");
12 return;
13 }
14 sleep(100);
15 printf("open ok Ik

[1] 7298

16 }
root@ubuntu: /home/peng/driver/2/cdev# ./a.out &

a.out 7298 root

TYPE DEVICE SIZE/OFF

root@ubuntu: /home/peng/driver/2/cdev# lsof test
COMMAND PID USER FD

NODE NAME

REG 8,1 0@ 939477 test

SHZE 0

Trwx------ 1 root root 64 Aug 17 01:
lrwx------ 1 root root 64 Aug 17 01:
lrwx------ 1 root root 64 Aug 17 01:
lrwx------ 1 root root 64 Aug 17 01:

root@ubuntu: /home/peng/driver/2/cdev#t 1ls -1 [/proc/7298/fd

0 -> [dev/pts/0
1 -> [dev/pts/0O

1:57
1:57
1:57 2 -> [dev/pts/0
1:57

3 -> /home/peng/driver/2/cdev/test



HIES SRR

D1338 / * open file mformatmn *{
01339: struct files_struct *files;

struct files_struct {
!*
* read mostly part
*/
atomic_t count;
struct fdtable _ rcu *fdt;
struct fdtable fdtab;
!*
* written part on a separate cache line in SMP
=/
spinlock_t file_lock cacheline_aligned_
int next_fd;
unsigned long close_on_exec_init[1];
unsigned long open_fds_init[1];
struct file __rcu * fd_array[NR_OPEN_DEFAL

l[/‘

I

1. filefFBIAE B
2. file5fd——Xf W

task_struct

fdtr&

fdO
fdl

fd2
fd3

file_struct

BEF

ST

SRR



?T;:Fj1q: /dev/com0 /dev/coml =
L i P
) 4
inode{

inode {
struct cdev *i_cdev;
dev t i rdev;

}

struct edev *i_cdey;
dev t 1 rdev;

}

VFSIE

fd0 = open("/dev/icomQ",0_RDWR);
fd1 = open("/dev/icom1",0_RDWR);

cchar device struct s

e

9370 2371 e
COMO COM1
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/dev/com0 /dev/coml
T\
h 4 l
inode { inode {

struct cdev *i_cdev:
dev_ t 1 _rdev;

}

struct cdev *i_cdev;
dev t 1 _rdev;

}

VFSE

open (inode, file)

|=h =

read (file)

237: ' 237 L
TR % " 8



inode {

struct cdev *i cdev;

|dev_t i_rdev;l

1

T~

T

/dev/comO /dev/coml
7T
‘ 1

inode {

struct cdev *1_ cdev;
dev_ t 1 _rdev;

}

M E

pmydev

REUXIRES

HENMRERER
Zlfile—>private_data

L |

5

open (inodel|[file)

read(filel

VFSE

iE i filetz B H openk

EREFHRAEER

W&

comf1

test|=

test|=

com(



SCIR

» » .
/—\L:.J X static int dev_fifo_open (struct inode *inode, struct file *file)
{

o A
#define MAX_COM_NUM 2 struct mydev *cd;

printk("monor = %d \n",MINOR(inode- >i_rdev));

struct mydev{ _ - o -
char *reg: cd = pmydev[MINOR(inode- >i_rdev)];
 inttest; file- >private_data = cd;
i . return 0;
struct mydev *pmydev[MAX_COM_NUM]; 1

struct cdev cdev; / v

WGk )MQ{f

for(i=0;i<MAX_COM_NUM;i++) ssize_t dEV_ﬁfD_l'Eﬂd (struct file *file, char __user *buf, size_t size, loff_t *po:
¢ pmydev[i] =kmalloc(sizeof(struct mydev), GFP_KERNEL); ¢ struct mydev *cd;
cd = (struct mydev *)file- >private_data;
for(i=0;i<MAX_COM_NUM:i++) printk("read() file- =private_data cd- >test=%d\n",cd- >test);
pmydev[i]- >test = i; if(copy_to_user(buf, &minor, size)){

return - EFAULT;

¥
cdev_init(&cdev,&dev_fifo_ops);
devno = MKDEV(major,0); return size;
error = cdev_add(&cdev,devno,z); }
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- Hcpu b EFIFRER Z [EHA&
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S HRITF A — MR,
SNSRI (EHETIF ) RENEBUSY |
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- open ( )

if(flag!=0)
« {
return -EBUSY:

Y /TEMC BRI
« flage=1;
° }
e release()

* 1

- flage=0;
* }

I

©® M \SQI h
W
~— l)
)

AT —OLinux



P1 flage =1 P2

int flage = 1; // 1: available 0:

static int hello_open (struct open

if(flage == 0) int flage = 1; /f 1: available o0:
{

static int helld_open (struct
{

return - EBUSY;

L1

; if(flage == 1)
close {
return - EBUSY;

¥
printk("hello_open()\n");
flage = 0;

return o;

FEP1/P2E R THIT & &

printk("hellp_open()\n");
A

flage = 0;
return o l \
} o+

)._ | - A 18)

> % B PR T R S 3

<

-

static int hello_release (st static int hello_release (str

printk("hello_release()\n");

flage = printk({"hello_release()\n");
! flage = 1;
return o;
} return o;

by



Linux iz -SRI

AT —OLinux



A

BT ERIS TR TIRE | IERS
/) \Ell‘:'j:}:l:?j'%{ﬁ <> 5 A \

B R T B E— S SRS
(x@%—%ﬂEA m%%%ﬁﬂf%

%ﬁF%#:ﬁJZ;? Z 7RI EI 7




REX.

1£ linu
X FRIRFIR(EXS M ARSI 9

atomi —
c_t, T :
¢ \f\\SQI <
R

tyDec!ef struct {
Int cou nter}_\_ ,% ((

} atomic.t; )51
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s FRIRFIR(FL

- IR{EIRME
» #define atomic_set(v,i) (((v)->counter) \;,\(‘5)5)(
- IRME @\/\

* #define atomic_read(v)é
- DIRAE e

e static inline voik}gafé)\rhic_add(int |, atomic_t *v)

*(volaftﬁe Int *)&(v)->counter)

AT —OLinux
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 #define atomic_inc_and_test(v)
(atomic_inc_return(v) == 0)

EEFERAOEI , 35 ﬁﬁaxe&\m‘;}é«m%wmn
. HOEEH A
o

 #define atomic deéﬁn'd/)_test(v)
(atomic_dea Jlsettrn(v) == ()

- BREFEENERL , HABREAZ0 , REEEASHEFTH
- A0REAE

AT —OLinux
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- 11951k

* static atomic t v= ATOMIC_INIT(;I.),' \35,(
» OpenifFF3 @\,\\\

+ if(latomic_dec_and test(&v))\""

. IR~ Z RSSO0,
{ /REFERERRELD
atomic_in¢&wv):
return -EBUSY;

AT —OLinux
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fd=open() v -1

fd=open()

static int hello_open (struct inod

{
if(! atomic_dec_and_test(&v))
atomic_inc(&v);
return - EBUSY;
b
-—_-}
return o0;
b

static int hello_release (struct inode *inode, struct file *filep)

{

atomic_inc(&v) ;
printk("hello_release QO \n");
return 0;

static int hello_open (struct inod
{

if(! atomic_dec_and_test(&v))

atomic_inc(&v);
return - EBUSY;
h

return o;
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DEFINE_MUTEX{(name);
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mutex_in l’g(&m utex);
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» mutex_lock(struct mutex*)
+ 7tEERImutex EBE , WIRARTFRNUEERR o5
- mutex_unlock(struct mutex*) @\,\\\
- HFEERIMuUtexfiFl Y
- mutex_trylock(struct yhutex*)
 ERFUEE UK SISRARINBRELL ; BRIBHERET | 3B
n){E/20 >
» mutex_is_lock(struct mutex*)
» ANERPMEMALERA , MIRE]L ; SNREI0
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struct mutex mutex;
mutex_init(&mutex); /*TEN*/

Tt O\
mutex_lock(&mutex); ~
% :

/IEFRX I}; | });5'\_

IfEE
mutex_unlock(&mutex);
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#9a1t
#include <linux/semaphore.h>

struct semaphore sem; ()\\/\\

sema_init(&sem,1); -
ﬁ}\ )_5\_
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extern int __must_check down_interruptible(struct semaphore *sem);
extern int __must check dﬂWﬂ_ki"ﬂhlE{struct semaphore *sem);
extern int ___must_check dﬂwn_trylﬂl:k{struct semaphore *sem);
extern int ___must_check dﬂwn_ﬁmenUt{struct semaphore *sem, long jiffies);

N~

e
.V =9
|>

extern void UP(struct semaphore *sem);

AT : —HLinux



34/

« struct semaphore sem;
e sema._init(&sem,1);

- int hello_open(struct inode *inode,struct flke (r@ﬂ
* {
: if(down_interruptible(8&sem)) @

. return ER@ARTSYS
~

° return O;
. = }) I~
* int hello reIease(strthft inode *inode,struct file *filp)
* {
. up(&sem);
. return O;
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spinlock_t lock; \\r\\ﬁ
spin_lock_init (&Iock)/@\

E%IU\E/J K
DEFINE SPH{H_OCK(IOCK)
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{SEFCH)

static spinlock_t lock;
static int flage = 1;

spin_lock_init(alock); SQIr
static int hello_open (struct inode *inode, struct file *filep) N
{
spin_lock(&lock);
if(flage ! =1)
{
spin_unlock(&Jock);
return - EBUSY;

¥
flage =0;
spin_unlock(&Jock);

return o;

¥
static int hE"D_I'ElEHSE (struct inode *inode, struct file *filep)

{
flage = 1;
return 0;
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e #include <linux/wait.h> o \Sé,r\
W

TE N LA o {)

wait_queue_head_t wq; }Y % ((
N
init_waitqueue_head(@‘wq);
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 walt_event(wqg, condition)
 walt_event_timeout(wqg, condition, tlmegut)
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« #define wake_up(x) _wake_up(x, TASK_NORMAL, 1, NULL)

[
« #define wake_up_interruptible(x) _wikgg:@é&,
TASK_INTERRUPTIBLE, 1, NULL) AV

~

A
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havedata =0

_pello_read{) ello_write()
{

wait_event(rwq,havedate==1);

copy_to_user(); copy_from_user();

havedata=0,; havdate = 1;
wake_up(&wwq); wake_up(&rwq);
} }
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- static ssize_t hello_read(struct file *filp,char __user
*buf,size_t size,loff_t *poss)

° { \(l\\r\\gﬁ\
« wait_event_interru ptible(r)tv@age!:o);
S e ()/ 3

- flage=0; A

« wake_u p_intgﬁfd é)tible(&wwq);
 return size;
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- static ssize t hello writeéstruct file *filp,const char

__user *bufsize_t size,loff_t *poss) o
.{ (/\\r\\ .
« walt_event_interru ptible(w@lagehl);

............... ()/ 3
- flage=1; < -

« wake u p_intgﬁfd é)tible(&rwq);
* return size;
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static ssize_t hello_read(struct file *filp,char __user *buf,size_t size loff_t *poss)

{
int ret = 0; [

if(havedate==0) \ (\\ \
{ @ :

if(filp->f_flags & O_NONBLOCK) -

{
. ) (
return -EAGAIN; (l//) c

\._

} i
wait_event_intir\ jtil)ljirwq,flage!:O);
f‘}

flage=0;
wake_up_interruptible(&wwq);
return size;
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* int select (int n, fd_set *readfds, fd_set *writefds, fd_set
*exceptfds, struct timeval *timeout);

c o \S(lr\
(\
 int poll (struct polifd *fds, unsigr@%ﬁ\t nfds, int timeout);

&
- int epoll_createint si?ej;//@ﬂ@@fﬁ , size  RANSITHIZH
A S T A
e int ep0||_Ct|(int epﬂd}dnt) p, int fd, struct epoll_event *event) ;

e int ep0||_Wait(int epfd, struct epoll_event * events, int maxevents, int
timeout);
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ERBRMEHEOIRE , ETm M XA RRIAE
S SRR, At

« REFselectiEFH=/ _@éﬁﬂ%m:/\fdsetﬁ’ﬂﬁft , pollfs
I—/ pollfdfsig ’ﬁ%ﬁ

. ll?gl)lfd HSBANERG ((BEERSETXGETERES
=
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PollfR =
e H A Sselect {E—2

e
'L pollBEIR | WA ;ﬁﬁ«%@ﬁzjeﬂyazéﬁ}u

a]H) th:El’JﬂZE mE—BZI o eE R GR /D
E’Jk—‘?}uf%qk@ , & Jttlltﬁ“%m«'f)uﬁ’ﬁ**‘ R R o
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3. epoll

epoll 2E2.6 RtZF LAY , rselectfllpoll
EI’Ji"'"? BhRAN PRI

epollfsEEFH—13 31751’?""? L Z NIRRT
J%Figﬂﬁﬁ ARSI EREI A%
A9—™ —#Fi'%)'l' ul‘ AP EFIRZS
IEUEI’Jcopy/\ﬁ-a R
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- 1, mRAEIR T E AR ZIRE

* BRFAIFD LIRSS ARALIFTHIUFHIZE | _/ﬁ%‘&%_ﬂxl_jin

2048 M5 F, 7E1GBAFHIN 28 EKZAIE10

/proc/sys/fs/file-maxz=E, —ﬂxEEwﬂl_ﬁ\%&‘ 3 JEl* FREEKX,

« 2. [N R AR M d R B K T

, B{RZYE AL Acat

-epollxi\InJ--selectiFDpo ilg Fﬁﬁfi‘t MEEITE/MJE X AEER LSk

ST, RS AT,
ol AI&ELﬁ%ﬂ SRR

M

I PR EBISAGHEIARRTRY =s~1¢1¥ﬁﬂz B —E
BIFIAZ= ERIcopy RE—IR,
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- unsigned int (*poll) (struct file *, struct poll_table_struct *);

IREME: eventZAf \/\ \f\\fl\
PAS
DK
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POLLIN 38 B S 28 s B P R
POLLRDNORM 0 ]
POLLRDBAND Dt S 9y 2l vl i3
POLLPRI e S g A Tk
POLLOUT HEPIE S
POLLWRNORM HEHAE S
POLLWRBAND PLoe gl B vl 5
POLLERR Hir KA

POLLHUP RAETE

POLLNVAL 5 A0R A 2 — T H B A



poll_wait

o static inline

- void poll_wait(struct flle * filp, c AT
wait_queue_head_t * wait a%e&rﬁgsé\,\

poll_table *p) /
typedef struct poll_ 3b?eﬁsfruct {
poll_ queug gproc;
unsigned long _key;
} poll_table;

AT —OLinux



poll () RELHERUENT

static unsigned int xxx_poll(struct file *filp, poll_table *wait)

{

unsigned int mask = 0;

struct xxx_dev *dev = filp->private_data; /*$K{EI8 RN EET/ \S(l
© oI’

poII _wait(filp, &dev->r_wait, wait);//INiEEEFAFIL A \/\\ !

poll_wait(filp, &dev->w_wait, wait);//INESFEZFFIL >

if (...)//FIE

{
mask |= POLLIN | POLLRDNORM,; /*@EEIWE*/

}
if (...)//A]5 } \

{
mask |= POLLOUT | POLLVlfR/NORM /HRTREEAT BN/

}

return mask;

AT —OLinux
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static unsigned int hE"O_pﬂ" (struct file *filep, struct poll table struct *ptable)

{

unsigned int mask = 0;

poll wait(filep,&rqg,ptable);
poll_wait(filep,&wqg,ptable);
if(have_data == 1)

{

mask |= POLLIN;//TBJiE
}
if(have_data == 0)
{

mask |= POLLOUT;//TIE
}

return mask;

AT —OLinux
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1) RFE-select

- int select(int numfds, fd set *readfds, fd_set *writefds,
fd_set *exceptfds, struct timeval *timeql{t)){\

+ numifc sama,aﬁa::E*ﬁﬁﬁﬁﬁ%ﬁ%ﬁ@@%&ﬁw10
-

e readfds. writefds. exceptfds

- . SHRRENTHERG RS
. timeoutBEB-LIbIEEstruct timeval <EgIEs | BATIAE
select()EZEFtimeouti (B[R EIRE XAHEIART EFFNIR(E],

- NULLREZE  O0:3FfHZE  FF0 : #ERIAYE)
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« JEN
» void FD _CLR(int fd, fd_set *set); }AE%.:./ gt[ﬂﬂUB,%fd
+ int FD_ISSET(int fd, fd_set *set); jﬂ%’&fd/iﬁ&&
« void FD SET(int fd, fd_set *set); \ BN ARset
. void FD_ZERO(fd_set iiet); B set

X
* #Include <sys/f‘ieléc\t.h>
» #include <sys/time.h>
 #include <sys/types.h>
« #include <unistd.h>

AT —OLinux
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- SHHHEIFREBEERER , R T

. 1. oA RIAYstruct file.f_op->poll()75i% ( AR ?@ﬂi{g@fjﬂuﬁ’ﬂiﬁ) ,
e EEMEREFENIONIdEE EEBI0HAHiL ‘\\’\ |
X a

. 2. NBEEHIOBHHE | EUET%JEEHQEEEUE’JIO%/%}F ARG

3 MBERSEIOE L , IRIEFTATIRN S | YRI5
- 4 BB SEIETASHE |, WAKHRER | FIOBIHER
-5W%Ew§ﬁﬁﬁ%ﬁc%i ERRTIRIEIS S ) | AT

i3

select/poll/epollgyi j}%i o

* 6. ZFTENAIFMHT—MEFHRIOH R ER , 25 DIARBETFH SRS IREE.
ISRIREEC fE , EFITIPRIIOEHNEETE | BIRTWERIRIIOSEHRAE
ARHTEFBIS RS R,
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,-( User space )4-,‘1
- LY
L]

L]

r
se lect/pollfepoll E
B
i I
il I
i I
i i
‘ Kernel space ‘ b i
l‘., select/poll Mechanics !
I.'| -:.l'
Monitor multiple file
descriptions.

Device Driver
poll

Device Driver
poll

Device Driver
poll




r

read (fd,buf,len)

N

write(fd,buf,len)

test 250

S

select()

user space

Ie_é perati /
wait_event(rq,have_data == 1), fH 3 read ﬂalt_event(wq,have_data ==0);
EE R .write SAWIE
have_data= 0 :®a§ .poll have_data= 1 ;#]i%
wake_up(&wq); / wake_up(&rq);
& have_data () }
7
r~a

poll_wait(filp,| &rq| wait),//imsEsaEAzIsk
poll_wait(filp,[Bwaq,|wait),//IISE5EAZIL
if (.)//ah%
{
mask |= POLLIN | POLLRDNORM; /*{RR&ugasria:/
}
if (.)/@S
{
mask |= POLLOUT | POLLWRNORM; /“RTEUET S\ */

return mask

kernel space



select

------------ 3-Syscall-----moeeenen

¥
SYSCALL DEFINES(select)

T

¥
core_sys_select

T

15fd_setiE D] ‘H‘Hh
57 el N,

-
-
il —— ===~

_115
#eE W _aprocE B 1E5T

,
-

i ———

¥

s
-

e —————
-
=

do_select

L]
-

&

-

T
B

:
¥

-
i —
—-

poll_initwait f----- ! intt_poll_funcptr(__polhait)

F—E@ihfor;;)
H—EEF, #Bunsigred long BE{BH

E-EELR, EbitheineR

const struct file_operations *f_op;
f_op = ffile-=f_op;
mask = DEFAULT_POLLMASK;
if (f_op->=poll) {
wart_key _set{wait, in, out, bit, busy_flag);

mask = (*f_op-=poll)(f.file, wait); ------caz--]

cond_resched |#EMiESE

tval | | timeowut | |sEnal_pending ----m hreak

poll_schedule_timeout | g% & F timeout

poll_freewait

e e et e e et e e o e o o o o o o o o o ot o o o o o o o o o o o o

( Device Driver )

<

Bl pollwaiteE 3

T p-=_gproc()
»
poll_wait
.
wooi_pol()
!
poll_wait()
i
F

struct file_operations {

.i.’élm I

h




< o+ i )
v

__wake_up_common

Ko BEAFAFBAS, 1 e i AR

3 41 5 S5 A5 BA S ()

ﬁﬂ*ﬂ%l\ﬁmm‘& PARAIGHS 15 i e 8k 441 o B WAL heusk
SRS F 4 wait
: 7

&> for: R4 ., ik P L 5 T ot

A e X 0Y__waltf Awg 5 ELF)
JAL RSB RERE N =
TASK_UNINTERRUPTIBLE

5 autoremove_wake_function
........... ol

PG RN SR DA A R A
U FE 254 AR TF M2 AT M PR

LT

" — — — —

schedule();
JFRETRN, BT Fitit.
ELFN T IC b il P 2 A HE RS
TN

L

sh_wait(&wq, & _wait) =
#&ﬁ‘ME#JHEIﬁh ‘spin_unlock_irgrestore

S R LR S TASK_RUNNING ARAR Tt K—
R SO __wialt A 1 A 5 2 O




F P 2 i) : .
struct polifd T~ SCAF il 77 A S AF HEAS A5 B A% 32 -

include/asm-generic/pollh m F 'fE rgj B(J ﬁﬁ gﬂgp\ strut poliid

struct pollfd __user *ufds

{

“ -
unsigned int nfds S 4 Cinput)

ek — A X RIXR R ol 745 i 1] 515« T TR ’ stack_pps

A
k¥ ¥do_sys_poll :
. BIE .3 el s 4L
oumm poll s ol st 8 3¢
f-poll_listi1'jentries £ i Aspoll_listIjentries £ fit Aspoll_list(1jentries £ fit

Ikt struct poll_wqy

I B [ 4 5

Seft SN I Jy ik T (A

\/

__wake_up_common
MEFEFHEAT] CBEA B

" el

==

fs/select. v

Mdo_polli& il ity BHR 44 0 ol ] /1 )| Ch = = = = = = ==

Wl b L A9 walt_queue_head_t

static inline void poll_wait(struct file * filp, wait_queue_head_t * wait_address, poll_table *p)
{

if (p && wait_address) //in UL G #H T, p=NULL . 230 iip->gproc A iy !
p->qproc(filp, wait_address, p);
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Linux/R(E=

root@ubuntu: /home/peng/crc#t kill -1

1) SIGHUP 2) SIGINT 3) SIGQUIT 4) SIGILL 5) SIGTRAP

6) SIGABRT 7) SIGBUS 8) SIGFPE 9) SIGKILL 10) SIGUSR1
11) SIGSEGV 12) SIGUSR2 13) SIGPIPE 14) SIGALRM 15) SIGTERM
16) SIGSTKFLT  17) SIGCHLD 18) SIGCONT 19) SIGSTOP 20) SIGTSTP
21) SIGTTIN 22) SIGTTOU 23) SIGURG 24) SIGXCPU 25) SIGXFSZ
26) SIGVTALRM  27) SIGPROF 28) SIGWINCH 29) SIGIO 30) SIGPWR

31) SIGSYS 34) SIGRTMIN 35) SIGRTMIN+1 36) SIGRTMIN+2 37) SIGRTMIN+3

38) SIGRTMIN+4 39) SIGRTMIN+5 40) SIGRTMIN+6 41) SIGRTMIN+7 42) SIGRTMIN+8

43) SIGRTMIN+9 44) SIGRTMIN+10 45) SIGRTMIN+11 46) SIGRTMIN+12 47) SIGRTMIN+13
48) SIGRTMIN+14 49) SIGRTMIN+15 50) SIGRTMAX-14 51) SIGRTMAX-13 52) SIGRTMAX-12
53) SIGRTMAX-11 54) SIGRTMAX-10 55) SIGRTMAX-9 56) SIGRTMAX-8 57) SIGRTMAX-7

58) SIGRTMAX-6 59) SIGRTMAX-5 60) SIGRTMAX-4 61) SIGRTMAX-3 62) SIGRTMAX-2

63) SIGRTMAX-1 64) SIGRTMAX
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#include <signal.h> >\

typedef void (*sighandler_t)(int);

sighandler_t S|gnal(|pif)|gnum sighandler_t handler);
}7)})3\

AT —OLinux
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sigactionZ 4

A

IR[A]

123ZSIGIO

fasync

Zotyam

@ | iR

| [@;8420EE

IR[BIETIIE =
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Fasyncigi2

int hE"O_fasynC_fllanint fd,struct file* filep,int on)
{

printk("led_fasync \n");
return fasync_helper(fd,filep,on,&hello_fasync);

}
static struct file operations hello_ops =
{
.open = hello_open,
.release = hello_release,
.read = hello_read,
.write = hello write,
. fasync = hello_fasync_func,
1

AT —OLinux
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kill_fasync(&hello_fasync,SIGIO, POL LIN);

AN
Pas)
}7} -

NAS: —HLinux



void funC( int signo)

ST e
1tﬁ5%fm { printf("signo= %d\n",signo);

read(fd,buff,sizeof(buff));
printf("buff=%s",buff);

return ;
)
maing)
{

BN int flage;
MR T

, fd = open("/dev/hellodev"”,0_RDWR);
S;;/ ¢ if (£d<0)
- 1) {
)i ~ perror("open fail \n");
}‘\ = )‘5 return;
B }

fentl(fd,F_SETOWN,getpid());
flage=fecntl(fd,F_GETFL);
fentl(fd,F_SETFL,flage|FASYNC);
signal(SIGIO, func);

while(1);

AN - close(fd);

} « end main » |
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struct bus_type {

const char *name;
const char *dev_name;
struct device *dev_root;

struct device attribute *dev_attrs; /* use dev groups instead */
const struct attribute group **bus_groups;
const struct attribute group **dev_groups;
const struct attribute group **drv_groups;

int (*match)(struct device *dev, struct device_driver *drv);
__JnI_LEuEuEnilisiru:i.dﬁnicz.fdﬁu,_struct kobj_uevent_env *env);
int (*probe)(struct device *dev);
int (*remove)(struct device *dev);
vold (*shutdown)(struct device *dev);

int (*online)(struct device *dev);
int (*offline) (struct device *dev);

int (*suspend) (struct device *dev, pm message t state);
int (*resume)(struct device *dev);

const struct dev_pm ops *pm;
struct iommu ops *iommu_ops;
struct subsys private *p;

struct lock class key lock_key;
} « end bus_type » ;

struct bus_type platform bus_type = {

. hame = "platform”,
.dev_groups = platform_dev_groups,
.match = platform_match,
.uevent = platform_uevent,
<< . pm = &platform_dev_pm ops,
B ¥

int bUS_regiSter(struct bus_type *bus)

TUX



PlatformZEs

struct platform_device {
const char *name;

int id;
bool id_auto;
struct device dev;
3 u3i2 num_resources;
\ struct resource *resource;
34
-/ const struct platform device id *id_entry;
o

/* MFD cell pointer */
struct mfd cell *mfd_cell;

platform * arch specific additions *
bUS . mat Ch T platform_match } itruct pdzv_archda‘ta archflata;
struct platform_driver {
/f”%“\\ int (*probe)(struct platform device *);
)\ int (*remove)(struct platform device *);
\mh“#// void (*shutdown)(struct platform device *);
x int (*suspend)(struct platform device *, pm.1

int (*resume)(struct platform device *);
struct device_driver driver;

const struct platform device id *id_table;
bool prevent_deferred_probe;

}s



E3ii

#define platform_driver_register(drv) \
__platform_driver_register(drv, THIS MODULE)

v o
int platform device reg|5ter(struct platform_device *pdev)
— 1)
)\ )))\ :
>

AT —OLinux



fiinclude <linux/init.h>

#include <linux/module.h>
#include <linux/platform_device.h>
#include <linux/ioport.h>

static void hello_release(struct device *dev)

{

printk("hello_remove \n");
return;

Vo~NoubhhbsWwNn e

10 }

11 static struct platform_device hello_device =
12 {
13 .name = "duang"
14 d = -1,

15 .dev.release = hello_release,
16 };

18

19 static int hello_init(void)

20 {

21 printk("hello init \n");

22 return platform_device_register(&hello_device);
23

24 }

25 static void hello_exit(void)

26 {

27 printk("hello exit \n");

28 platform_device _unregister(&hello_device);
29 return;

30 }

31 MODULE_LICENSE("GPL™);
module_init(hello_1init);
module_exit(hello_exit);

#include <linux/ioport.h>

static int hello _probe(struct platform_device *pdev)

{
printk("match ok \n");

return 0;

}

static 1int hello_remove(struct platform_device *pdev)

{

printk("hello_remove \n");
return 0;
}
static struct platform_driver hello_driver =

{

18 .probe = hello probe,
2 .driver.name = ”duang”L
20 .remove = hello remove,
21 };
22 static int hello_init(void)
23 {
24 printk("hello init \n");
25 return platform_driver_register(&hello_driver);
26 }
27 static void hello_exit(void)
28 {
29 printk("hello_exit \n");
30 |platform_driver_unregister(&hello_driver);|

return;
}
MODULE_LICENSE("GPL");
module_init(hello_init);
module_exit(hello_exit);
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struct resource {

resource_size t start;

resource_size t end;
const char *name;
unsigned long flags;

struct resource *parent,

*sibling, *child; fgg\‘(ﬁxﬂ \l \[% S

start o R R UG
YR N B

0x00001f00 /* Resource type */

/* PCI/ISA I/0 ports */

/* Register offsets */

}s

#define IORESOURCE_TYPE_BITS

#defin _I0 0x00000100
#defingd IORESOURCE_MEM 0x00000200
#define JORESOURCE_REG 0x00000300
#define| IORESOURCE_IRQ 0x00000400
#define IORESOURCE_DMA 0x00000800
#define IORESOURCE_BUS 0x00001000

typedef phys_addr_t resource_size_t;

typedef u32 phys_addr_t

[
3

AT —OLinux



\ N / struct resource res[]={
15 J [0] ={

.start = 0x139d0000,
.end =0x139d0000 + 0x3,
.flags = IORESOURCE_MEM,

» 0x139d0000 h

. st \133§ l
o T - 199 @\gfﬁ\ 199,

flags = IORESOURCE_IRQ,
e

P
}\ - l//)staccic int hello_probe(struct platform_device *pdev)

A _3 N {
) o ) printk("match ok \n");
]/‘ printk("mem = %x \n",pdev->resource[0].start);
printk("irg = %d \n",pdev->resource[1].start);

JFEM R, HAE N AT

return O;

}
AT —OLinux
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matchFl7,

Rty

d

B

https://blog.csdn.net/daocaokafei/article/cft

c

2
113063481

probe [\ B 4],

Fdefine platform_driver_register(drv) |
planonn driver_register(drv, THIS MODULE)

int __platform_driver_register(struct platform_driver *drv,
struct module *owner)

O e e cune] X1 ATIVETAL 53
vduv?—y probe = platform_drv. p‘gyﬁi&ﬁ

i
if (dry- >remove)

- >driver.remove = plallokm _drv_remove;
i (drv- >shutdown)

drv- >driver.shutdown = platférm_drv_shutdown;

returr] driver_register(&drv- >drivel);
1 Y

{

drv- >driver.owner

int driver_register(struct device_drivér *drv)

{

Int ret;
struct device_driver *other;

BUG_ON(! drv- >bus- >p);

if ((drv- >bus- >proh( && drv- >pfobe) | |

93 Zﬂname
=

pnnlk(KH\N ERR "Error: Dxlvel '%s" Is alreaq \
borting.. \n", drv- >name); \

other

st oplatform_driverZafh s £

tru platform_

probe = hello _pivve,
driver.name
.remove = hello_ ciwve,

sEf#9platform_deviceSs AT &

platform_device hello_device

dev.releas2 = hello_release
num_resourzes = ARRAY_SIZE(res),
resource = res,

A Zlmatch
B

return ret;

L

int bus_add_driver(struct device_driver *drv)
{

struct bus_type *bus;
struct driver_private *priv;
int error

Kist_add_tail(8oriv- >knode._bus, &bus- >p- >Klist_drivers);
if (drv >bu onfobe) {

Roten ucvciit(ane. s: kob, KOBIZADD) \ [Static int platform_match struct device ~dev, struct device_driver
i ! \ |{

struct platform_devide *pdev = to|platform_device(dev);
struct platform_driier *pdrv = to] platform_driver(drv);

/* Attempt an OF stfle match first I/ | 5 o
if (of_driver_match |device(dev, drv))| BHEHTRHRE

return 1;

\ /* Then try ACPI stylp match */
\ if (acpi_ driver_match_device(dev] drv))
retul

/* Then try to match hoainst the id fable =/
if\(pdrv- >id_table)

return platform] match_id(pdi- >id_table, pdev) | = NULL
Yo iall b
rc\um Islr(mp(vriv v ‘*rvdﬂ’h*l‘r\/ >name) I

)

= driver_create._|
i (error) {

printk(KERN_E
func,

#é(drv, &driver_attr_uevent);

"%s: uevent attr (%s) failed\n®,
7 drv- >name);

«¢_add_groups(drv, bus- >drv_groups);
if (error)
/,

jow the hell do we get out of this pickle? Give up *

struct\bus_type platform_bus_type = {
= "platform”,

match
uevent
pm

3:

__func__, drv- >name);

Brintk(KERN_ERR "%s: driver_create_groups(%s) failed\n®,| | static inline int driver_match_device(struct device_driver *drv,

struct device "dev)

return drv

? drv- >bus- >match(dev, drv)

int driver_attach(struct device_driver *drv)

return husJor,earlLdev(hrv— >bus, NULL, drv] __driver_attach)

=

int bus_for_each_dev(struct bus type “bus, struct device “start,
P

void *data, int {*fn)(struct device *, void *))

struct Kistiter i /' #igplatformBE Ry
Memoro s 0/ wERENS—AR
if (1bus | | | bus- >p) #HE
return -EINVAL;

Kist_iter_init_node(&bus;#5- >klist_devices, &,
- >knode_bus : NULL));
wnne (( Lpext_device(&)) && ! eror)
{ fnfticy, data);
iist nu éx«(*.m),

return error

static int really_probe(struct device *dev, struct device_driver *
int ret =

if (dev- >bus- >probe) {
bus- /pvohs-(dev)

static int __driver_ Ch(struct device *dev, void “data)
struct device_drivbr “drv - data; PoRC BRI
¥ (e i et s B finame
ey prchdevice(dn, 4ev)) g 2 4oy

if (dev->parent) /* Needed for USB */
device_lock(dev- >parent);

device_lock(dev);

i (Ldex- >driv
driver_probe_device(d, dev);

deviceur

if (dev \Darr‘m)

BEWABRMN

)t driver_probe_device(siruct device_driver *drv, struct

int ret = 0;

pm_runtime_barrier(dev
really_probe(dev, drv);
pm_request_idlerdev);

return ret;

M Aprobe &
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void Ca"baCk(unsigned long arg)

_ef
struct timer_list {
/>I<
* All fields that change during normal runtime grouped to the
* same cacheline
*/
struct list_head entry;/*5E M &3 415*/
unsigned long expires;/* g} a5 Z| BEARS [A]*/
struct tvec base *base;

void (*function) (unsigned long);/*ER[ 25 &b I pR #* /
unsigned long data;

s

AT —OLinux



R 8 E{E-4.15228)
« JJ8R1Y

struct timer list mytimer;
void init_timer(struct timer_list *timer);| . \SQI .

- I INERTBR ) @\\/\\

void add tlmer(struct timer 115t *t1mer)

- (ZBUERTER EI’Jexplre;

int mod tlmer(struct timer list *timer, unsigned long expires)
) - -

— =
° ﬂﬂUB A Hjﬁ%

int del_timer(struct timer_list *timer)
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void callback unsigned 1ong arg) ¢
{ N
¢
add_timer(&tm); WWEN:Ivix shanin} >\ \\ \

} oV

/
init_timer(&tm); [/ / WIUGA A E 5 28
tm.function= callback; / /F8 7€ 7 Bt Bsf [E] 21 J5 1 15138 BRI 2L
tm.data = (un51gned long)"hello world";//I=lif BREHIZEL
tm.expires = jiffies+1*HZ; ‘ / /52 IR ]
add_timer(&tm); VUAES i EinE
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- jiffies21C5RE M BB IR L 2T S L RIET s R iR 2L

e 5s

VN

o Jiffies + 5*Hz /@‘\/

A LATE—TF : u% ‘
320\ : 497K/Ej t@;)
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E{th¥%ido_gettimeofday

o 7ELinuxHe] LA AR EYdo_ ettlmeofda y () ERERISE]
fStRETIEl, BRIRS x_JL,LﬁEéIJ?ﬁ& : ZE'?@‘TZR/ R
gettimeofday () FiEERIHIEAZL

- do_gettimeofday( 2/ EAEA Ty ks

L RAOE RIS Ugyﬁﬂa iz

- struct timeval { ) w
time t tv s}ée /* seconds */
suseconds_t tv_usec; /* microseconds */
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/1ib/modules/4.15.0-142-generic/build/include/1inux

13 struct timer_list {
14 2

15 * ALl fields that change during normal runtime grouped to the
16 * same cacheline

17 */

18 struct hlist_node entry;

19 unsigned long expires;

20 void (*function)(struct timer_list *);
21 u32 flags;

22

23 #ifdef CONFIG_LOCKDEP

24 struct lockdep map lockdep _map;

25 #tendif

26 };
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- 91910

timer_setup - prepare a timer for first use
@timer: the timer in question

@callback: the function to call when timer expires
@flags: any TIMER_* flags

Regular timer initialization should use either DEFINE_TIMER() above,
or timer_setup(). For timers on the stack, timer_setup on_stack() must
be used and must be balanced with a call to destroy timer_on_stack().

#define timer_setup(timer, callback, flags) \
__init_timer((timer), (callback), (flags))

AT —OLinux
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void Ca"baCk(str‘uct timer_list* timer) f

{ ( K\S_l\

struct timer list tm;

timer_setpp(&tm, callback, 0);

tm.function= callback; / /¥8 € 7 W) [R] 21 f5 74 [B] 18 R £
tm.expires = jiffies+1*HZ; / / E W] B) 8]
add_timer(&tm); VAES i linE
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bl R N B R R

— Ml time_after

-l time_before

-l time_after_eq

~ bl time_before_eq

-l time_in_range

~ &l time_in_range_open
Ml time_after64

~ il time_before64

- il time_after_eq64

~ bl time_before_eq64

~ il time_in_range64

- il time_is_before_jiffies
~ Ml time_is_after_jiffies

- il time_is_before_eq_jiffies
- Ml time_is_after_eq_jiffies
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time before

» 0.5%)fmieErT

» unsigned long timeout = jiffies + HZ/2; (S

//F%‘Cifﬁesﬁiﬁ'ﬁta‘ E] 2

\
JZ=tim /tﬁﬁoxe maE

|f(t|me before(jiffies, tlf/d;eo(ut)){

¢ ///R’EjfLHj' }
* }else{ fj/\ )

. } //FERT

el
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