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e SRR

® R FITEA:

> WRZaFzs  (SMP) HIZ 1~ CPU

> B CPU NHRESTE 5 ERIHE

> RN (REFRT < B0 . Tasklet ~ ) SRR |H]
. ﬁ}ﬁﬁ&l\ﬁ%

lock() // B{5E, ZEFELY

critical section // I 51X, ABNIZELA

unlock() // FRSHGE . VAR /%
ALz, N
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O R FHRAE

0 KERTFEENE

void atomic_set(atomic_t *v, int i); // K E/H T2 EHIE T i
atomic_t v = ATOMIC_INIT(0); // & X JR T35 @ v H IR R 0
0 HHRFEERE

atomic_read(atomic_t *v); // 18 [E|JH T2 & HIH

0 JRTFEEEN/

void atomic_add(int i, atomic_t *v); // JR T &1 i
void atomic_sub(int i, atomic_t *v); // JR T2 & L i
§ JRFrZ&EHE R

void atomic_inc(atomic_t *v); /N JRT L& 1
void atomic_dec(atomic_t *v); // JE w1

h HIEAME

int atomic_inc_and_test(atomic_t *v);

int atomic_dec_and_test(atomic_t *v);

int atomic_sub_and_test(int i, atomic_t *v);

M #REHKE

int atomic_add_return(int i, atomic_t *v);

int atomic_sub_return(int i, atomic_t *v);

int atomic_inc_return(atomic_t *v);

int atomic_dec_return(atomic_t *v);

PR HA1E

m KE /g R

void set_bit(nr, void *addr);

void clear_bit(nr, void *addr);

void change_bit(nr, void *addr);

o s

test_bit(nr, void *addr);

0 Wi FFERIEN

int test_and_set_bit(nr, void *addr);

int test_and_clear_bit(nr, void *addr);

int test_and_change_bit(nr, void *addr);

Samd
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L&A, TTREFH
R SRR AL I

B RE A [R] AN ERE b
spinlock_t lock;
spin_lock_init(&lock);

spin_lock (&lock) ; 1/ FKEX HBERT, RIPIHIRIX
SR

spin_unlock (&lock) ; // JEE
el = R — R
ERER=A
ENEFUIHARE, BIREFH
B BA R A AR DE , AN T AT R 3
N IENIGS &
DECLARE MUTEX(mount_sem);
down(&mount_sem);// TFRIG5 &, RIFIGFX

critical section /) Il R IX

up(&mount_sem);// FEIX IG5 &

HiERE VS 1558
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o  FRPAF: FHRESE R MEE B —FRHL
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1 static ssize_t xxx_write(struct file *file, const char *buffer, size_t count,
2 loff_t *ppos)

34

4 ..

5 DECLARE_WAITQUEUE(wait, current); // i& X 21341
6 add_wait_queue(&xxx_wait, &wait); // NSRS

7

8 ret = count;

9 /x FERPREHETXAE

10 do

11 {

12 avail = device_writable(...);

13 if (avail < 0)

14 __set_current_state(TASK_INTERRUPTIBLE):// MUZS 2R 7S
15

16 if (avail < 0)

17 |

18 if (file->f_flags &O_NONBLOCK) // JEFH%E

19 {

20 if (Iret)

21 ret = - EAGAIN;

22 goto out;

23 }

24 schedule(); // VA& H AL FFREHAT

25  if (signal_pending(current))// 4152 K {5 5 i i

26 {

27 if (Iret)

28 ret = - ERESTARTSYS;

29 goto out;

30 }

31}

32 }while (avail < 0);

33

34 1+ HRFHEMX

35 device_write(...)

36 out:

37 remove_wait_queue(&xxx_wait, &wait);// 5 RSN H SR 2k
38 set_current_state(TASK_RUNNING);/ % B #HF2IR A A TASK_RUNNING
39 return ret;

40 }

PHZETEFH 2
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e SRR

X B POLL R

1 static unsigned int xxx_poll(struct file *filp, poll_table *wait)
2

3 unsigned int mask = 0;

4 struct xxx_dev *dev = filp->private_data; /* IF1F K &5 1ETEES */
6 ..

8 poll_wait(filp, &dev->wait, wait);

9

10 if (..)/ A[EE

11 {

12 mask |= POLLIN | POLLRDNORM; /* Fron#{# Al 78 %/
13 )

15 if (.0 A[E

16 {

17 mask \= POLLOUT | POLLWRNORM; /% FinEt#E Al G A %/
18 }

19

20 ..

21 return mask;

22}

FA 723 8] POLL 4

fd_set fds;

FD_ZERO(&fds);

FD_SET(fd, &fds);

select(fd + 1, &rfds, &wfds, NULL, NULL);

if (FD_ISSET(fd, &fds))

{

printf("Poll monitor:can be access\n");

polling



e BEERER M P
- EIRHES

kill_fasync(&dev->async_queue, SIGIO, POLL_IN);

- AP ZERINHERAEES

24 signal(SIGIO, input_handler);

25 fentl(STDIN_FILENO, F_SETOWN, getpid());

26 oflags = fentl(STDIN_FILENO, F_GETFL);

27 fentl(STDIN_FILENO, F_SETFL, oflags | FASYNC);
8 void input_handler(int num)

9 {..

14 len = read(STDIN_FILENO, &data, MAX_LEN);

15..)

signal )4 &
FA =318
fentl(fd, F_SETOWN, getpid()) fentl(fd, F_GETFL) = N
5 =
Mgy
NI E filp->f_owner P& Eh fasync() RREY BTRAT RS

NAZZE A

e SRR
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(R SHIBEFERE )

Tk ¢////
(RSB AR RIE )

*  HLH
~  tasklet

- TAERRF
1 /% 7€ 3 tasklet FJERFHR R EH REX */
2 void xxx_do_tasklet(unsigned long);
3 DECLARE_TASKLET(xxx_tasklet, xxx_do_tasklet, 0);4
5 1+ FRITALER R EER #/
6 void xxx_do_tasklet(unsigned long)
7 {.
9}
11 /% WAL BT
12 irgreturn_t xxx_interrupt(int irq, void *dev_id, struct pt_regs *regs)
13 {

15 tasklet_schedule(&xxx_tasklet);

KR A e
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< NFEZES 1,0 %5H
< Linux PR REZS (6]
O gk
% FH DU RS X
12 P A BT X
vmallocHLgs X
Y AL X
4G 3G
896M
0
Y1 LinuxNH% 23 [H]

* NIFHIE

- kmalloc,get_free_pages: PIFHIEEL, LRI ERRST
- vmalloc: Y)FIEESE, JRLEERRGT

< W R U TR R

- ERASRT

- 1oremap, ioremap_nocache

< mmap: B S [H]

e SRR



DMA

*

cache — &1 [A]

0

cache X % DMA % {H[X.

o NTEHbIE B2k

< DMA Z&{H[X
- —EHUEZ X

void * dma_alloc_coherent(struct device *dev, size_t size, dma_addr_t *handle, gfp_t gfp);

void dma_free_coherent(struct device *dev, size_t size, void *cpu_addr, dma_addr_t handle);

- T DMA BRGT

> dma_addr_t dma_map_single(struct device *dev, void *buffer, size_t size, enum dma_data_direction direction);
> void dma_unmap_single(struct device *dev, dma_addr_t dma_addr, size_t size,enum dma_data_direction
direction);
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|

% file_operations
1 struct file_operations xxx_fops =
2 {
3 .owner = THIS MODULE,

4 read = xxx_read,
5 .write = XXX_write,
6 .ioctl = xxx_ioctl,
7

SRR 8 };
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R kit
LErAL
FEAMEET BERmESE, NESEFRED

Linux b2

A

FREE, Bg&

file_operations

A 4

WEhiz =

A

XXX

XXX_Ops
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Framebuffer

s T S BT A

- file_operations->fb_info->fb_ops

*  MWFEM cdev 2iFEM framebuffer

file_operationls

fb_read() fb_write() fb_mmap() fb_ioctl() fbmem c

register framebuffer() %{Eﬂﬂ’{ fb_info 4»&%’% unregister_framebuffer()‘

| | xxxfb.c

‘ var ‘ ‘ fix ‘ fb_ops

‘fb_check_var() ‘ ‘ fb_set_par() ‘

NAZZS ]

g LCD#Zilas
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FREETS HiGHEI D
MTD FinE&E MTD &
/\

/ MTD Bz

FLASHBUED 1\
o R R A ->mtd_info->nand_chip &{>

MTD
____________ mtd_info
nand core FE
sEnand_base.c
____________ nand_chip

nand chip
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e SRR

* JRIREE SRR A

fs/char_dev.c

MR
struct file_operations

_ tty io.c

t }Cfegister_driver() |
struct tty _driver |

/ tty_register_ldisc()
struct tty disc

TTY X &L

=R

write()

read()

wylty S Ll

tty_write() tty_read()

XXX_tty.c \

n_tty.c

\

N/
\/
00000
o000

fs/char_dev.c

EM TR

struct file_ operations

ﬂ tty->uart

tty_io.c

T tty_reg/i(;;teﬁdfi\/ex()
struct tyy _driver

/ tty register_ldisc()
struct tty disc

serial_core.C
/

/ n_tty.c

ugrt_register_driven)
struct uartops

XXX_uAart.c

/

Iz

Q000
o000

|

v

Idiscread()

tty2BH[X | ldiscreceive buf)
4

LB -
Idisc.write()

[]

wylE L]

driverwrite() tty_flip_buffer_push()

flip_buffer ba

| ] oI R

fE1HZ
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- block_device_operations

- gendisk

- request 5 bio : RIEFRFHITH /0 15K
“ JOIEK

elv_next_request()

rq_for_each_bio()

bio_for_each_segment()
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* MWHPZRRANFERT O
* userspace Fz ]
User Mode SCSI
- User Mode USB
- User Mode 12C
UIO:drivers/uio/
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*  printk()

* /proc

*  oops

- WHATHE
*  kcore

°* kdb

* kgdb

- iEeR

e SRR
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e SRR

1= o L R

VESTENZRA]:  #echo 5 > /proc/sys/kernel/printk
W Z%: @34 make menuconfig EFEE B E S FTEHIE R
#ifdef CONFIG_XXXDEBUG

#ooe_debug(fmt,arg...)  printk(KERN_DEBUG fnt, ##arg)

#else

#xxx_debug(fmt,arg...)
#endif

/printk




%

e SRR

M P 22 RER BN A B T 7%

7 ssize_t simple_proc_read(char *page, char **start, off_t off, int count,

8 int*eof, void *

lata)

23 ssize_t simple_proc_write(struct file *filp, const char __user *buff, unsigned

24 long len, void

55 int __init simpl
56 {

57 proc_entry = ¢
58 if (proc_entry
59 {..

62 }

63 else

64 |

data)

b_proc_i

reate_pr

== NUL|

65 proc_entry->

read_pr

hit(void)

c_entry("sim_proc", 0666, NULL); // B3] /proc

L)

c = simple_proc_read;

66  proc_entry->write_proc = simple_proc_write;

67 proc_entry->owner = THIS_MODULE;

68 }

72..)

fEFHITIA:

cat, echo

[proc



00

Unable to handle kernel NULL pointer dereference at virtual address 00000000

8 static ssize_t oopsexam_write(struct file
*filp, const char *buf, size_t len, loff_t

printing eip:

c381a013
9 “off) #pde = 00000000
10 { Oops: 0002 [#1]
11 int *p=0; PREEMPT SMP

12 *p =1; // HE R 0 #itk
13 return len;

14}

Modules linked in: oops_example

CPU: 0

EIP: 0060:[<c381a013>] Not tainted VLI

EFLAGS: 00010286 (2.6.15.5)

EIP is at oopsexam_write+0x4/0x11 [oops_example]

eax: 00000002 ebx: c2b35480 ecx: 00000000 edx: c381a00f
esi: 00000002 edi: 080e9408 ebp: c2007fa4 esp: c2007f68
ds: 007b es: 007b ss: 0068

Process bash (pid: 2453, threadinfo=c2006000 task=c2021570)

Stack: c015e036 ¢2b35480 080e9408 00000002 c2007fa4 00000000 c2b35480
fEfffe7

080e9408 2006000 c015e1d1 c2b35480 080e9408 00000002 c2007fa4
00000000

00000000 00000000 00000001 00000002 c0102f9f 00000001 0809408
00000002

Call Trace:
[<c015e036>] vfs_write+0xc5/0x 18f
[<c015e1d1>] sys_write+0x51/0x80

e : <c0102f9f>] sysenter_past_esp+0x54/0x75
m gt e : Jeyseni< Rl
Mﬁﬂc?ﬂi . Code: Bad EIP value.



strace

4 main() : execve("./globalmem_test", ["./globalmem_test"], [/* 24 vars */]) =0
51
6 int fd, num, pos; : open("/dev/globalmem", O_RDWR) =3 ibis

K /dev/globalmem A fd &2 3
7 char wr_ch[200] = "This is a test of globalmem";

ioctl(3, FIBMAP, 0) =0
8 char rd_ch[200];

read(3, 0xbff17920, 200) S 0]0) I— BEHCE] 200

9 //FTFF /dev/globalmem =AY

10 fd = open("/dev/globalmem", O_RDWR, S_IRUSR | S_IWU

11 if(fd!=-1) write(1, "200 bytes read from globalmem\n", 30200 bytes read from

globalmem

y=30 IFRER & (fd 0 1) BA
printf B R FF £

write(3, "This is a test of globalmem", 27) = 27

12 {
13 // iEFR globalmem

14 if(ioctl(fd, MEM_CLEAR, 0) < 0)

5 write(1, "27 bytes written into globalmem\n", 3227 bytes written into
16 printf("ioctl command failed\n"); globalmem
17 '} )=32

18 // 3 globalmem

19 num =read(fd, rd_ch, 200);
20  printf("%d bytes read from globalmem\n",num)
21

22 /I 5 globalmem

23 num = write(fd, wr_ch, strlen(wr_ch));
24 printf("%d bytes written into globalmem\n",num);
25

26  close(fd);

M g S
KIEREA .
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