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ERATULINUX R FEER1FFE B,

* Eﬁﬂ‘%ﬁg
— u-boot(hgz : 1.1.6)

» LinuxP9#%
— Linux Kernel(hg2 : 2.6.28.6)

« VIFRES
— Busybox(hz4~ : 1.13)

— QT4 : 4.5.2)
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Nand Flashittii5 &

0x0000 0000 — 0x0003 FFFF 256KB Bootloader(u-boot)

0x0004 0000 — Ox003F FFFF 3.75MB Kernel(Linux)

0x0040 0000 — Ox007F FFFF 4MB Cramfs X} R Gt

0x0080 0000 — OXOFFF FFFF 248MB  ELSZ Y A R Gt (ubifs)
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TFTPRRSS=REic &

[ET

» TFTPRRSSseflE FumiiF B &a<

—rpm -qa | grep tftp

[root@Fedorab J# rpm —qa grep tftp
tftp—server—-0. 42-3. 1
tftp-0. 42-3.1
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TFTPRRSS=REic &

» TFTPIRSBECE(ZX
—vim /etc/xinetd.d/tftp

service tftp

{

socket tvpe = dgram

protocol = udp

walt = ves

user = root _

server = /usr/sbin/in. tftpd
server_args = -5 /opt/tftpboot —c
disable = no

per_source = 11

cps = 100 2

flags = [Pv4
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TFTPRRSS=REic &

« TFTPIRSZIZEN
— service xinetd restart
— /etc/init.d/xinetd restart

— chkconfig tftp [on/off]
— setup
- BIf255 | : System -> Administration ->

Server Settmgs -> Services
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» TFTPARSS M
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— BRAHIPE

— tftp 127.0.0.1
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EeEE  Nand FlashH &

» IRE BirREaNEEIRSH X /ISDRE5]
&I

» \SD=BEz1ERMRHEAuU-boot

- IE[EEZ 1 Nand FlashHES
—nand erase 0
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=E5u-boot

e HETFZU-bootI {4
— ¥EMYtEhu-boot.binZ|TFTPIREZEEH R

* TEu-boot3 42 Btk NfF
— tftpboot c0008000 u-boot.bin

« #[&Nand Flashd1FE Au-boot X1k
— nand erase 0 40000

« 5 Au-bootZENand Flashs
— nand write c0008000 0 40000
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MNand Flash2zhu-boot

AR RS

- IRE BT

Flash/Za#=x\

*X7IMNand

« MNand Flash/Fz1BirtiuE A\ u-boot
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x5 Linux#%

e HEFZLINnUXRIZE
— I EEHLinuxA(izS4zImageZ| TFTPiRSZ 22 H =

+ TEziImageXHEIBITRAF
— tftpboot c0008000 zImage

 #RBRNand Flash?{5F5 AzImageX R
— nand erase 40000 300000

» J®5zImageZl/Nand Flashe
— nand write c0008000 40000 300000
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A& u-bootiELinux 1%

- MNand FlashiBz1BimtiiE A\ u-boot

- ZEbootcmdIMET =
— setenv bootcmd "nand read c0008000 40000
300000; bootm c0008000"

- (RPN

— Saveenv

=) =) L

[ ]
linll

— reset
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1=2E CramfsSHER S

o HEFZCramfsXGREFE

— EEEr

ncramfs GRS K root_mkfs.cramfsZITFTP

iRSSaRER

« REroot_mkfs.cramfsS)4ZI BirRN=E
— tftpboot c0008000 root_mkfs.cramfs

« EF&Nand Flash5riEE A\ root_ mkfs.cramfsX ik
— nand erase 400000 400000

e E5root _mkfs.cramfsZl/Nand Flashgr
— nand write cO008000 400000 400000
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B E Linux#ZNE;cramfs

- MNand FlashiBz1BimtiiE A\ u-boot

. gEbootargsifiET=

— setenv boota'gs noinitrd root=/dev/mtdblock0
console=ttySACO init=/linuxrc

- RFERNRERE

— Saveenv

=) =) L

[ ]
linll

— reset
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e S BSL NG ZR S (ubifs)
» ERRUbIfS ]RGS

— ﬁ)_\g‘ﬁﬂﬂgpkﬁl@%éﬁﬁﬁqtopla tar.gzz|
S

. IREESCN MRS Eqtopia.tar.gz AR E

Nand FlashHa

— {fu-bootZ %R [q] Burn gtopia
image((put qtopia.tar.gz in SD/Udisk/tftp
first))
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EeE LinuxPRZINEESEE R G (ubifs)

AUl R AT BT (ERX B 57shk)

o (EFTBERA
MNand FlashEshBiriFE A u-boot

- &EbootargsifELE
— setenv bootargs noinitrd root=ubiO:rootfs rootfstype=ubifs
ubi.mtd=1 console=ttySACO init=/linuxrc
video=fb:WX4300F ppp=none

o R ER

* 1%ﬁ%iﬁ.2$

— Saveenv

==V =1 =L

— reset
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. fRECiE=Hello Worldi&RF

A=
=/H
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1ZFARM Linux3E&Eiz1T7AYHello Worldfg
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ERATULInUXE (G &

- BEIBERER S tpARSHtelnetfkss

— inetd
— ftpd
— telnetd

. FHEARM Linuxika<Hello WorldZl| Bixtx
=T
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Pcd:ﬂ:l_l N UX,%@}E FT Pﬂi%%%@ﬂ%

. FTPRRSS SRR B
—rpm -ga | grep ftp

[root@Fedora6 1% rpm —qa @ grep ftp
vattpd-2. (. o—8

Iftp—d. 0. 1-2. fcb
tftp—server—-0. 42-5. 1

gftp—-2.0. 18-3. 2. 2

tftp-0.42-5.1

ftp-0. 17-33. fcb
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PCHLLINUXZR A FTPIRSEZ2RE B

- ZAFTPIRSEZEEBER

— /var/ftp

« NNFTPARSS BB EFIAR
— groupadd ftp

— useradd [ftpusername]
— passwd [ftpusername]
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PCHLLINUXZR A FTPIRSEZ2RE B

» FTPRSS /25
— service vsftpd restart
— /etc/init.d/vsftpd restart

— chkconfig --level 5 vsftpd [on/off]
— setup
- BIf255 | : System -> Administration ->

Server Settmgs -> Services
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PCHLLINUXZR A FTPIRSEZ2RE B

e TiFroot

RERFTPIRSBELE

J/

— userdel —r ftp
— groupadd ftp

— useradd —d /opt/ftp —g ftp —s
/sbin/nologin [ftpusername]

— chmod 755 /opt/ftp

— chown —R root.root /opt/ftp
—vim /etc/vsftpd/ftpusers
—vim /etc/vsftpd/user_list



http://www.linuxidc.com
http://www.linuxidc.com

« FTPARSE: M,
— BEFAHNIPE,
—ftp 127.0.0.1

Inuxidc.co

7Ny ehilE

Pcd:ﬂ:l_l N UX,%@}E FT Pﬂi%%%@ﬂ%

]

ftpIRSEL S



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

INRIKE X))

* HARIREWRE] ?
— {ERRHFIE R TR A



http://www.linuxidc.com
http://www.linuxidc.com

INRIKE X))

. %%

IXZIHEE

Jlinuxidc.co



http://www.linuxidc.com
http://www.linuxidc.com

INRIKE X))

. %%

IXTHRE

Jlinuxidc.co



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

]«A]«/\]«X E’J[Ej]
. Lmux,%é}flﬁ ?JEE):M:EH

-

Linux Kernel &%ggij‘]
B

Wy T R A



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

NizimtEiE s T B

« XX HIET BEY%5(GNU Toolchain)
- 1E5HmETER(GNU C/C++55)
- THERBIEGHESETE)

— FRELIBCAABRE(glibe)
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NiZRiEIES

« GNU CE5ANSI CH[F
- 1. B IR
- 2. EKEHAH
— 3. casei&q
- 4. IBORIAT
— 5. typeof<iE=
- 6. A/ SHAIA
— 7. ixsSIE
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NiZRiEIES

- GNU C5ANSI C&[F]
— 8. RN, REZFRHTS
- 9. %R E =R
—10. EERRZL
—11. do {} while(0);
—12. gotoiEa]
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« GNU CEANSI CH[g
L BEIR
« ANSI C
- A EERAXEFEE
—xg% F— 1 EREE/NE , GHMERAEFEEXRE
BRELE : JelEamAHin

« GNU C
- A EERAE=E
- TER VNG |, FEEZERA TS (O)iERE
- RERE - 2EVNE |, FEEZ R TRIZ(O)ERE
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NiZRiEIES

« GNU CEANSI C&[E
-2 BRENE
* GNU CGO5ERKEZA

» BATENZRRETRAKEHEEH
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NZRIEIES

« GNU CEANSI C&H[E]
— 3. caseiEq]
« GNU CxzF5sfAcase x...yRNIE A

- E[x,YSEEINRIEERHE 1% caselE ]
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NiZRiEIES

« GNU C5ANSI C®[E

- 4 1BAFRIERT
« GNU CI5887E)F

R/NBARIAT
- IETRANA LIHIEER S SFRIATNRIE TS

N EIETEF—TRIE

- BT RENPE

3/

S H AL et G SRS I
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- GNU C5ANSI C&[E
— 5. typeofkigE=

. SRV BT
ST SRR

* M

A RERIIER
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« GNU C5ANSI C®[E

- 6. RS HAYR
+ ANSI C
- RSB HIIRE

« GNU C
— ARSI
~ ST RS IR
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NiZRiEIES

« GNU C5ANSI C®[E

— 7. ixsS4-HE
« ANSIC
— ESRFBFEEARRIR A ERLAEERININFE HER

*« GNU C

— soUFAE” [INDEX]=" 8" [FIRST...LAST]=" BIFZZN/9%K
PR EIEEEE
— 1FA" .member=VALURE," BRIV LS/ dIinitE
— Eﬁ@?ﬁﬂtﬁ%EPfcifFEJZyEiJIIﬁf‘%‘ziiﬁﬁﬁéﬁd‘@ﬂtx?ﬁiﬁwlﬁf%
T
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NiZRiEIES

« GNU C5ANSI CR[E]
- 8. JRINHATR. REBAFMTS

* GNU CHEEJINMEXIMRRT
— _FILE_ RSB HEIDS SR
— _ FUNCTION__ £ 4alE RS iR
— _ LINE__FHR4anRARiTE
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+ GNU CEANSI CE[E

- 9. BB RS

- GNU CARiFmassy, SRARNEIREY , AT
B TR DR E AR kS

- EAGEL : _ attribute_ ((ATTRIBUTE))
- BUREM -
— noreturn: EREIMNAIRE]
— format: REYFERprintf/scanfXEHIR] LS4
— section: FUIEEHUETHEZEIEEXER
— aligned: IsEZE. &, BKREREIEHEAFEXIFFH

— packed: e R AR R IR NS | S
L&, SR BREMERR/NRE

— unused: IEEANFANRHBETE , BARFES
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« GNU C5ANSI C®[E

—10. RERRZE]
- GNU CIEtABRESRE
- FTENEREZFRERLL _ builtin” FHA

- EUNERE -
— _builtin_return_address(LEVEL): 1R [B] 2351 RZNE ELE
AENRE I
— _ builtin_constant_p(EXP): #lfi— 1M RIAN 2T AmIF
AT BERRERO B SR

— __builtin_expect(EXP, O): AfmiFesidi o >FullER |
IR[EIEEEFRIATEXPRYE
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NiZRiEIE =S

« GNU C5ANSI C&[F
—11. do {} while(0);

« ELinux iz |, 1
- BENFEENH

[xf

EHHES]
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NiZRiEIES

« GNU CEANSI CH[g
—12. gotoiEg]
 gotolIEgRCESHHER TG
- gotoiEaJgEENIBTEEEER
» ELinuxPZIREREH , BIRZXEFRNES

» —IR R RTIEIRIET
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* LinuxizitcilRf ARz
— UNIXEMER SR
— Minixi(ERE SR
— GNUit%I
— POSIXt/8
— Internetpyz&
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IANHLINuxP#%
 LinuxAhRAHSE
—~ V0.1 #1765

- V1.0 F#a37#5386 , EECPU
~ V1.2 Z¥&(Alpha, Sparc, MIPSZ)Sri%

- V2.0 BEZH¥EE ﬁAﬁT—JSM P
— V2.2 IBASMPEGRERE , TR 214

- V2 A RFASMPERS RIE | ERREERSHT
(ESVEES

- V2.6 IR RARSER. BRANSFHT
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o LinuxRizEED
— Hard Hat Linux
— RTLinux
— ucLinux
— ThinLinux
— MontaVista
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IANRLIinux#%

o EFLinux(t#BYE W 21ThRZAS

— Red Hat/Fedora/RHES
— CentOS

— Debian

— Ubuntu

— SUSE

— TurboLinux

— RedFlag

— Xteam
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e LinuxItz R haid (Version 2.6.28.6)
— arch: 5CPURR L HAKAES
— block: TG RIXNEIRRRIE
— crypto: INEEA. BWIEA. E48. CRCH

— Documentations: %2245 18 PRSI RY
— Drivers:1g & IXa{ i

— firmware:[&

(AT

— fs: BRI ISR MG R SRS
—include: /" 3EsLs7{4
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» LinuxPIZBACRERT(Version 2.6.28.6)
— init: IS
— ipCHIZEB(EE
—Iégggwelzlj%%%l)ﬁﬁ% , ban - BHERRE. &
— lib: NS
— Makefile: BN Rz LTIEN 4
- mMm:AEFEEEAE
— net:MEHERAEE , TERIMUERTE
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e LinuxItz R haid (Version 2.6.28.6)
— samples:FIFEEE

— scripts: BT ECERZAII A IE
— security: FHFSELinuxf81{ 1S
— sound: FR TR SR

—tools:AZT A

— usr:SCI— cpio

e LBIAER AR

—virt;

A

RS
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» LinuxRiZR{LiBarchB3=(S3C6410)

— arl

m: {5

boot: 5

=I5

JARMURZR S 7S

FAES

— compressed: PZE4a/fEEFR AR

- common: 23RS

. configs: $XIFTB{FERARMIAR TS HHIEIAR
ZELESE

- include: STRRGHIERLIUS
- kernel: SIARSHIER I UMD
+ lib: SIRREMIERRZERTD
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o LinuxRiZR{LiBarchB3=(S3C6410)

—arm: {&

JARMURZR S 7 UAS

mach-s3c64xx: 5§=2S3C64xxZ&5t KXY
« mm: SRREEEXAFEIERE
- plat-s3c: $IXT=Es3cEFiHRNERRIRINEE RS
— include: =2s3c&Fith F BRI
» plat-s3c64xx: FXF=Es3c64xx R Gt AR EIR
il
— include: =2S3C64AxxZFIith B a3 04
« tools: =838 EXT E
— mach-types: 5 HHBIRZ B P SHSHIFTET1e828E
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o LinuxRtzBpkERD

R RS

SRS

> RRMEIR AR gy
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JF=S|5]

e Linuxz= 8l

—usr: PRI
— f1q:

—

RIE R

—irq: SMERFRERTY

—sve: BRI

—abort: EHEIHAIZIERRT]

— sys: BRSET

—und: RENIESH

AR
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BLELinuxAix

o LinuxA&ECE )

— mal

PSR

—make menuconfig (B

— Ma

— ma.

7

ke config (B

AEFER)

ke xconfig (B

ke geconfig (FB-

GTK+Y

AR

QTZ}F/@EE% )

=

—
—

ERECERE

CECERE)

TN AR EFICEEE

)
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BLELinuxAix

o LinuxR(tZELE DA
— Nizitic &34 (Kconfig i)
» .config 3 (RIZBECESY)
— % ﬁﬁf.'J__?FzIﬁ:(MakeflleﬁUﬁF)

« Makefile(RIZRCIB TIEETENY)
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ECELinuxAiZ

» LinuxPtxiic &3 14HE % (Kconfig)
— config: IR B R IIFTHIECE LI

— menu: NRIZECE R INFTHISEERIN

— bool: RERNZELEIHIEIE T
— tristrate: IR ERNKECEINIALE T
— help: IAZECELTLHINES B AH

=

— default: IR ER

ZECETIHIROAE
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Ao E LinuxPI#%

* NI AEC BT
- IR A B

— (R

make menuconfigap<illidt3

P\]V fic 17510
— RFARAACE
— I£.config A4 FHaEH

e BT

“HCI'

e EFTHY
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BLELinuxAix

o LinuxPIEZBACAB TRES 1B R (Makefile)

— obj-Z &

— obj-yZ=E

— obj-mT=
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BLELinuxAix

« HIMCABREILINnUXRZ TR

— RN B R
— RYIEFTHY N ZEC B IA I CRE S 2 FRMZ 0L

Makefile3z{&
S HTIRIE N
- TP

hmll
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TELinux A%

* LinuxPItzilR A HBYmiE
— make zImage (EREFERIRIZIES)
— make Image (R IEEMRBIRIZER)
— make xipImage (Execute-In-Place , Ell&
A%FBFNor FlashBIPIZIRER)
— make ulmage (R u-bootEIZEMAIER)

— make bootplmage (SR EFERINIZTREFOY]
18{¢RAM DiskiZ GBS ER)

— make modules (JRIFERZFRTEIEIITEIR)

Technology

Alren~|

ZAEE
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TELinux A%

o LinuxPItZzdmiR e a0

— $(TOPDIR)/vmli

inux (AEE48#% , ELFF&TV)

— arch/$(ARCH)/boot/Image (AEELEHN% |
BINF&TU)
— arch/$(ARCH)/boot/compressed/vml|nux

(BEE

MEIETIRERYE4E8% |, E

Ki-E,

—arch/$(ARCH)/boot/zImage (B BE#EELN
BelE4a1%Z , BINFET()
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TELinux A%

o LinuxPItZimiFEREBIdiE

S(TOPDIR)/vmlinux : : arch/arm/boot/Image
arm-linux-objcopy :

arch/arm/boot/com
arch/arm/boot/zlmage pressed/piggy.gz

arch/arm/boot/com
pressed/piggy.s

arch/arm/boot/compressed/vmlinux

arch/arm/boot/compressed/head.S

arch/arm/boot/compressed/vmlinux.lds
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Za<LiInuXWtZ

o LinuxRIZiEGREE

— Ma
— Ma
— Ma

RRBINHRSE , A

ce install (ZZFFEFHINILRE)
e zinstall (ZZR/E4EHRINLIRIR)

ke modules_install (Z2EHZE

ng:b.—‘—. .—\—.;{:I:EQ/Z)

BAE ARG

O A4

FIHN7

JINSTALL_MOD_PATH
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=30FE

=2
>

N\~

/A
Bootloaderss — [ Bk
EX- V=1l

Bootloader®E —fr E&
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Linux#%5 | SS9 58

« Linux%%5

N arge o =
St

start_kernel
decompress_kernel

rest_init
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Linux#%5 | SS9 58

» Linux5 | Stz
— start: arch/arm/boot/compressed/head.S

— decompress_kernel:
arch/arm/boot/compressed/head.S

— stext: arch/arm/kernel/head.S

— start_kernel: init/main.c
—rest_init; init/main.c
— cpu_idle: arch/arm/kernel/process.c
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Linux Rz B 2 E =

J-UI

e LinuxAEEAIBH/ I NEEEE
— PAGE_OFFSET: (NiZZs|aiaiattit(0xC0000000)
— TEXT_OFFSET: Rz UABEmFB=(0x00008000)

— PHYS_OFFSET: Rz IEfcinteit
(0x50000000)

— KERNEL_RAM_VADDR: R#ZfCrEista it
(0xC0008000)

— KERNEL_RAM_PADDR: #ZfLiB#2iay iRt
(0x50008000)
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LinuxPJ#%ZNand Flash$ X3E

e LinuxP3#ZfLi8#Nand FlashoX3&E

— arch/arm/plat-s3c/include/plat/partition.h

« struct mtd_partition s3c_partition_info[] = {
— // Bootloader
— // Kernel

— cramfs
— ubifs
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LinuXITZZmFE

o« PIZLIAG
— include/linuxB=
—include/asmB=x

— init.hf0module.h=L37 {4
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Linux It ZImiE

o TREIISICRRZR
— IR RRER
static int __init module initialization_function(void)
{
// TR
}
— IR R B

module_init(module_initialization_function);
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Linux It ZImiE

o IRBURHERZEN
— 1RHUE H EREAK
static void __exit module_cleanup_function(void)

{
/] FRBIR TS
}

— *Ei;%i_L_l A &F':' Hﬁ

module_exit(module_cleanup_function);



http://www.linuxidc.com
http://www.linuxidc.com

linuxidc.co

Linux A% JmFE

e initkmA
— ZIRR R E EH R B EZHIRT R AR Y
{E.init.textCAIBXEL , FFfE.initcall.initXEZ %
FZAEEEET . NizdIsaCB AR  initcall.init

XERFTAEREY , AR SR HX AN
BRI

e  exitimR

— 1ZINRE T E BRI A E = R BT AR B
fE.exittext{UCABXE: , #__initfERBZRIIL |, {&EXT

N EREEIE T 7ehkfa B sRIWAE
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Linux It ZImiE

* N INARZAEETSE
— BRI ASIR )N IIE AR SRS E

3K
— (EBEEE B R TFHIKconfig SR INXT EFT %
KIENECE

— (EMIEEB R FHMakefile SRR

(VTR
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s RERZE
— %EJZHeIIo World Rz UABFH NI E RS

- Hello World iy aB{EBUEE IR AR
Kconfig3Z{4 .EIIEL_IJ\ boo Eﬂgﬁj&_lﬁ

— {ffmake menuconfigip$ELEHello World

_ (SRS TS E REMakefilextit | SxiEiEE
e i L TIPS

— {EFmake zImagempS4pESHello World{thg
RN 8%

— Mt & Hello WorldXIBRUET NIz & S04
— BFHello World{iE/PRVEIHHER

aren>

ZAEE
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M%tﬁ%@%ﬁ

B x4m

— (£I%
Z

FHNER SR

RZE

==

%ﬂﬂ] B?Ijj BE , Tt

EBTimIE
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Bl E u-bootiEI TFTPIRSEZ INEL A%

. %J‘"‘d‘éEJLinUXMZSZ#FzImageEUTFTPHI?z%%%

« MNand Flash/3& BirtiiE Au-boot

- ¥EbootcmdIfETE
— setenv bootcmd "tftpboot c0008000 zImage;
bootm c0008000 "

- RIPMNERE

— Saveenv
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Linux It ZImiE

+ PUIZIRLR
- AIZERA G

ABERmIFH

— RRZER—B N ,

£—1F

— RIRAERLA ko 932 45

NGRS

NZFRIEEERD 7

%
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» RIZIERIE(Fap<S
— modprobe
— Ismod
— Insmod
— rmmod
— modinfo
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Linux It ZImiE

. OISR ER S

— modprobe

- INEAZERRE|AFIZTT
I THI AR

« ERIZIRIRINE
R, Zap<SRE

— R -

« modprobe modulename
« modprobe -r modulename

U FEF

By,

— PN EERTF

", WRIZ AR ARRE KR
1 Z PUAZ AR R A MR R
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Linux % Jm1E
» NI%EBUR(EaR<S
—|smod

- Zan Y H R FEHIEEE TR
+ 1%An < SEPREIT R/ proc/modules XA FRINE
RTINS R

— FI

e [smod
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Linux It ZImiE

+ PUIZIRIR

— insmod
« 1%

(RS

« XS VZ_ ra N NN *Eﬂ%x%é?’l

%

ZN ﬁbEJZIjJ
— FfAI

- B KRR S B INE
T

« insmod modulename.ko

e EAZIRRE NFFIETT

SRR | Ul

, 1z

SRER



http://www.linuxidc.com
http://www.linuxidc.com

Linux It ZImiE

Jlinuxidc.co

+ IR Fap <

— rmmod

« 1ZAp S iH]

Bk L

FERTFE

— R -

FIE{THYE E IR

« rmmod modulename
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LinuxtZJmtE
« NIXEUE(ESRS
— modinfo

. ZH ST EE NSRS RS EREE

— R -

« modinfo modulename.ko
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Linux It ZImiE

. IR NIXIER
— {&2ZHello WorldiBRZEL & 4 EEIXHC
B Mtristatefid 151
— {fFmake menuconfigag<EcEHello World
FADH IR P R
— {fFmake zImagein$fmiFEAE ZHello
Worldf{EBHHT Rt
— {EFHmake modulesap$igHello World{tH5

SRR PR
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. IR NIXIER

NS FFmENAE EHello WorldfLABBI A%
BISESUFFH S |G RRIES T

— fEAmMake module_install
INSTALL_MOD_PATH=/opt/real6410/kerne
|/linux-2.6.28.6/ installfip$&3Epha HiZiE
R

—1H#_installBx , ¥J8libBHZE

— FlibBFEFTE 34 _EEZIARM Linux& S5
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Linux A% JmFE

TS AL EZERES

— Klib B RATR I HEE452=ARM LinuxE

—1% Imodprobe/insmod/rmmod&s$ilE
zxHello WorldRiztEsR

FIRER

/1D
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NFSHRSSEstiE

&1

e
fs

« NFSHRSZ 284K

—rpm -ga | grep

>

[root@Fedorab 1% rpm —qa grep nfs
svstem—config—nfs—1.3.19-1.1
nfs—utils—1lib-1.0.8-7. 2
nfs—utils—1. 0. 9-8. fecb
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NFSIRS =S E

« NFSHRSBECEIZEX

—vim /etc/exports

/opt/nfsroot *(rw, svne, no_root squash)

* %ﬂ;?ﬂ = @EEJ’?EE
— Ef2RE : System -> Administration ->

Server Settmgs -> NFS
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NFSHRSSEstiE

» NFSERSS 1SN
— service nfs restart
— /etc/init.d/nfs restart

— chkconfig --level 5 nfs [on/off]
— setup
- BIf255 | : System -> Administration ->

Server Settmgs -> Services
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NFSHRSSEstiE

» NFSARSS I
— Bl
« mkdir —p /mnt/nfs

— EHnfsiRSS
« mount —t nfs [S#1IP]:/opt/nfsroot /mnt/nfs
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BCE MBI NFSIRSINE NG ER S

EAES R ESIUG R G U qtopia.tar.gzEINFSERSS 88 B

tar —xvf gqtopia.tar.gz —C /opt/nfsroot

- MNand FlashE&zhBirriFEAu-boot

- i¥EbootargsIMNZETE
— setenv bootargs noinitrd root=/dev/nfs console=ttySACO
init=/linuxrc nfsroot=192.168.1.178:/opt/nfsroot
Ip=192.168.1.20:192.168.1.178:192.168.1.1:255.255.255.0::et
hO:on video=fb:WX4300F

- RENREE

— Saveenv
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Linux It ZImiE

» BRI AUEASHA

— TRBRIFRNL
YIS

— WA N IE B E LT AL

(license) FEEREIAR RIZARRATIFB]

/e, BN, R

RINERT , YRR 5Z(kernel tainted)

RIES

- B

« MODULE_LICENSE( “1

- RZEERT , RRIEREEGPLS

SUEIFETE” )

RESHFATIL
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Linux It ZImiE

+ R RIIEA R

%AIEI’JLLF_I il
"GP

"GD_ V2"

AY|

"GPL and additional rights”

"Dual BSD/GPL"
"Dual MIT/GPL"
"Dual MPL/GPL"

"Proprietary" (JEE

HRAHFATID)
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Linux It ZImiE

» TRRIFRIUE=RE

— Linux 2.6 iR E & WRYIFRTIE
« MODULE_LICENSE("Dual BSD/GPL");



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux It ZImiE

 ERERE
—Eﬂﬁ

=EH
VoY ST R NS pri AN ES

BIRIMEEEEA .
- MODULE_AUTHOR("t&H{EE"):;
- MODULE_DESCRIPTION("{&HHARE");
- MODULE_VERSION("#EtfRAE");
- MODULE_ALIAS("1&2214"):;
- MODULE_DEVICE TABLE("&#ZRY" "IGZKAIE"):
// SRR ENZ RZR RS F LIS &

}

— IRIRFENIE A BRFIERRE R AR E R FImodinfo
mYEE



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

LinuXITZZmFE

+ RS

| 5 =3

i
=l

=

- AT
o« _ ksymtab#]__ksymtab_strings#&:

» f£arch/arm/kernel/vmlinux.ldsHR 795X

ER{REE=|E]

3

EXER

-

i
X
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Linux %2

+ RS

AT

N zsal =
0=
=l

— PRRZAF

3

struct kernel_symbol

{

unsinged long value; // 1IBRfF 5Lt
const char *name; // 1CR&F=S3ZFR

}
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Linux A% JmFE

+ RXBHETS

— FEFRIZIRIR S

BERRIERIRS | K
TS EETGE
L("RFSER");

—- RZS:
+ EXPO
+ EXPO

RT_SYMBO
RT_SYMBO

— EXPORT_SYMBO

/

5GPLIFAL

HTRERE

| GPL("f]

S23TR");

__GPLSHRIFTS ReeHiH
S FFHIARRAIRIRS | FE
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Linux It ZImiE

+ IZIRERGRIE

B x4m

—TWV

St

FHAZ

NI RRCAS

SREIRIF P TAIRIR

RIMIEPLA

ZIRIR
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o« NIZIERYRIE
— obj-MmiIBEEEIRIFRIRIZIRIR
— B ERZERRIE ERmEMakefile Bz
ERIZEAEE B RImERIZIELR
— MakefileRE

« obj-m := modulename.ko
- RIEHS

« make —C /opt/real6410/kernel/linux-2.6.28.6
M=$PMD modules
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Linux It ZImiE

» IAIRRGRIE
— Makefiledt##
. IEIMMODNAMEZ &
— MODNAME = modulename
- #INKERNELDIRZEE
— KERNELDIR ?= /opt/real6410/kernel/linux-2.6.28.6
« INENAIB TR
— default:
« i~ 0makefn<
— $(MAKE) —C $(KERNELDIR) M=$(PWD) modules
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Linux It ZImiE

o« NIZIRRGRIE
— MakefilefriF
o IEINXIIRIFEAN AR R 54 R Z IR R A 2 15
— ifeq ($(PLATFORM), TARGETPLATFORM)
— KERNELDIR ?= PLATFORMKERNELDIR1
— else

— KERNELDIR ?= PLATFORMKERNELDIR2
— endif

o 1N EEI B iR
— clean:

— @rm —rf *.0 *ko *.mod.* .$(MODNAME).* .tmp*
module* Module*
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Linux A% JmFE

« N#ZprintkeREy

- WizprintkF1AF=SEprintf ==
- tHE : FIHEE

* ANE]
— printk REEFEPIZPER | printf REETEN FBFERE (A

- printkRVFISERHIS B | BT IR "6t
SER RIS TH K
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Linux A% JmFE

« W printkiERZ]
— printk{L7eK (FRERK|TF)
« KERN_EMERG "<0>" BFAEZSIER , BEERSR
FREREIE R
« KERN_ALERT "<1>" =& 7EAMETEE
« KERN_CRIT "<2>" &)

« KERN_ERR "<3>" {&i215)

- KERN_WARNING "<4>" H|aEHiE0T

« KERN_NOTICE "<5>" IEFI&ER , BRNPAEE IR
« KERN INFO "<6>" (ZEFSEEA

- KERN _DEBUG "<7>" F{EEI(=E



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux It ZImiE

» tzprintkiR&y
— printkEIAE

- DEFAULT_MESSAGE_LOGLEVEL 4 //8%
- ANERAIEREprinkiSER | IS EEFLEIAE

« MINIUM_CONSOLE_LOGLEVEL 1
- BRI R R

- DEFAULT_CONSOLE_LOGLEVEL 7
- BRI

- IEHELREH IR ENRKESHER
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Linux It ZImiE

*+ NiZprintkiRZL
- IS printkiEHERIRE

Int console_printk[4] = {
DEFAULT _CONSOLE_LOGLEVEL,
DEFAULT _MESSAGE_LOGLEVEL,
MINIMUM_CONSOLE_LOGLEVEL,

DEFAULT CONSOLE LOGLEVEL,
};
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LinuxP1Z 4w

» RIS
— RS E
« module_param(name, type, perm);
— name: Z¥{ZFR
— type: SEEUESSE

— perm: FIFXIRIRSETHIREINIR
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+ TRIRSEL
— IRREERS A=A

« module_param_array(name, type, nump, perm);
— name: $1BSEBFR
— type: FVBESEEHESSEY
- nump: AIRGBSHEMHATIRE | 1Z(EAMNHATIRERN
FAENEL , AT EIBLLEA TN S EZAYE
— perm: FAF SRR SEHTEIEIR
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Linux It ZImiE

. TRIRSEN
— TR SHIEA R
« MODULE_PARM_DESC(_parm, desc);
— _parm: fHE IR SHERSE
— desc: XITRRSERIHIAIER

« IRRSEFERRIAR ST LAAmModinfo&SR
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Linux It ZImiE

. B

— RS EGHFRIEESSE
bool fp7REY
« invbool f/REI (B
* charp =8t
 short J9Z&HY
. ushort EFES45EEHY
. int 7
- uint IorFSEE
- long KEEEL
- ulong ERFSKEER
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Linux It ZImiE

+ TRIRSEL
— TRIRSEL

PR EINBR

* N1ZfE

< linux/stat.n>E

AE N AR

— S_I[R/W/XJUSR HFiE. B. TR

— S_IRWXU FFE. B, TR

— S_I[R/W/X]GRP EERAFIE. 5. HITIR
— S_IRWXGEEAHFIEZ. B. HUTINR

— S_I[R/W/X]OTHEMBFE. B, HUTHIR
— S_IRWXO EfttFFiE. B, HITHR
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Linux A% JmFE

+ TRIRSEL
— RRSEIN R GE

« /sys/module/modulename/parametersBH%
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LinuXITZZmFE

+ TRIRSE]
- IRRSYIR(E
- BN TR
- TERSRANEASHILAN

- EREBIERSHUTAST
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e LinuxN=EEH
- AFERLInuxRZEENREERIRS —

- RFEEFRFELINUIEER RRIZABRERD
NEeEEIDZ—

Ilrnl

—Linu;(liﬂ_ =/ NETEERN AT (page) , BE—
1 /94KB

— LinuxZ&&#H |, E#aeT , R AENYIER
ﬁﬁ%iﬁ—/\pageﬁﬁ’é?ffﬂ#ﬂ IREYIERTE
B sCfn E A2 Epagema
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Linux It ZImiE

gpen

e LInuXRFEEE
— ttbafk

- YRt
— HIAECPUIE A% IS UYIIE AFRIEIHES | 2t
NS HRRYERZREE R
» ZMEHBE(REHAMBAE)
— E32{CPUZEHAT , AILIZR/RAGRIMEIEZSE] , BRHRE
0x00000000 - OxFFFFFFFF
o IZLEHILE
- SERR ER—MERTE | REFABEEmEL R LR
5 HENAtEE

ﬂ
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Linux A% JmFE

e LiInuxATFEIH

— Lmuxﬁ]dﬁ?ﬂﬂiﬂ:ﬁ?]ﬁ

- HIEHNEBESIES FRFMFEE IR HHEIN 28
FORES) R B B e it

o IR AR AT IR O e st L

« MMUS L ERBUIEHR IR | SREZSCIIRT N
IR TFAYIGE]

'I'

— FELinuxZ % F |, iZEHIEF N2 B (R
1) E—EARY
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Linux It ZImiE

« LinuxNE&EIH
- E&2(. FTWTﬁﬁ
- BTlNFETE

— EXBOAREICPURKARANEFEELT
— FELinuxRFEH | B 7 ERINAFEEELES]

- INNFEE

_z_’—tj( ZHERARRISCAREHCPUF AR NEEES
— ELinuxZEHH+ |, T2ERD T HIREE & Mt
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Linux A% JmFE

e LinuxN=E=E1H
- I RFEE
o TR/ 212 ZZ75(4KB)
« TAZEZB|: 210 I[(1K)
- WBZRZ5|: 210 I(1K)
- XARAERIAANEEESAE

AR

LT

232 = 4G
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LinuXITZZmFE

e LiInuxATFEIH

— Linuxet{ AIFEE
« f£Linux 2.6.28.65%—X P
— pte: TiZ(Page Table Entry)

—

N DW=SL

— pmd: TaF[g]HFE(Page Middle Directory)
— pud: Ta_ 4 HR(Page Upper Directory)
— pgd: TiE=FEHR(Page Global Directory)
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o HiEHEHIZS|E]

R

« SLIRERFRE

REFARFRIEFAL
« FPHTEED
JPEZINFIE VAR 2R RE

Stk

« PRI LAE

FIRIF

%ﬂ_LH’Jﬂhﬂi’,iﬂ: SER jC/J\jjBGB

T

32| EESE R4

BNFEARZE]
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» HHEHIIEESE]

— i#%“”‘“l‘e]ﬂéﬂé:\

FZ318] §3E0x00000000 - OXBFFFFFFF , A/\A
3GB

- N2 51E0xC0000000 - OXFFFFFFFF , K/NA
1GB

P HEEEREGnHESESARTE , &~

BEhRIRNZ=E , FIFMEIR - F@Fﬂ_l_?%ﬂ

=Pl s =]

FNHERPZEEMNy.. BEAET

/
=
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Linux It ZImiE

N

. HiEHBUEZE]
- RFD D

» SCRRRVIER RN S HE R SLIRlFREN A EE A

HHRY , A2/ BIlE"T FFE RIEET M
MIEANDERAFIIEF

"RARE" SRE Juliﬂ_ HL%JEI’J S ANRIE----- (=
SRRZHIE D ECIER |, FFEV IR, IXE

EERABIE A B SCHEARGT rr@ il
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o HiEHEHIZS|E]

- AP=EIRESE

T e AN

- malloc/free: IFTHHENTF

. valloc/free: S ECHIRTE

LI TT
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« kmallocRRZ/kfree&Zi
— void *kmalloc(size_t size, gfp_t flags);
» size: FREAEA/NZEFTIT)
» flags: DR , AT iEHlkmalloctT/y
» 1R[] BRI AREAEIE , RIBUREINULL

— void kfree(const void *objp)
» objp: FHkmallociR BRI Z R
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— unsigned long get_zeroed_page(gfp_t gfp_mask);
» gfp_mask: S Ecird . BT EHlkmallociT/s
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— void free_pages(unsigned long addr);
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— unsigned long __get_free_pages(gfp_t gfp_mask,
unsigned int order);

» gfp_mask:pfictrs , BFIEH__get_free_pagesfT
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« _ get_free_pageseR#/free_pagesiiiEy

— void free_pages(unsigned long addr, unsigned int
order);

» addr: BH__get_free_pagesiR[EIRIAZEHABLLE

» order: __get_free_pagesHEARTZERIERNE
— int get_order(unsigned long size);

» size: FEITHorderERX/NRFTITE)

» R[E: _ get_free_pagesZErREEER order(®
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— struct page *alloc_pages_node(gfp_t gfp_mask,
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» gfp_mask:pfictrs , BFIEH__get_free_pagesfT
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» order: TS KEFFINEITAERI2VE | 40 : B{Flouiz
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— void __free_pages(struct page *page, unsigned int
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— void *vmalloc(unsigned long size);
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— void vfree(const void *addr);

» addr: BvmalloaR[EIFAZEf B
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struct list_head {

struct list_head *next, *prey;
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— void INIT_LIST_HEAD(struct list_head *list);
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« FENTA list_add sy

— void list_add(struct list_head *new, struct list_head
*head);

— void list_add_tail(struct list head *new, struct
list head *head);

» new: FFAAZERAVFTI A
» head: FHEARITERAINERRSL
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— void list_del(struct list_head *entry);

» entry: fFHFREYT R



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux It ZImiE

- RizpERR
— Rz R IRMF

o IRENEELE list_entryZs
— #define list_entry(ptr, type, member) container_of(ptr,

type, member)

» ptr: AFIERT R8T

» type: B2 iERBIEUREIIARSEEY

» member: EEUREMASERIFRIlist_head kR BZFR
» IR[E]: SREVAUEIRE AT S ET
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. 1m[H5EEE list_for_eachZ=

— #define list_for_each(pos, head) for (pos = (head)-
>next; prefetch(pos->next), pos != (head); pos =
POS->next)

— #define list_for_each_safe(pos, n, head) for (pos =
(head)->next, n = pos->next; pos != (head); pos = n,
n = pos->next)

» pos: list_headig§tEENBIAETE
» n: list_headiBs LB BIA T =
» head: FpEHERAIRERSL
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« klistZEERELIEN
— X fE<linux/klist.h>eh
struct klist {
spinlock_t k_lock; // klisti{E{RP A4
struct list_head k_list; // klist§&E3=
void (*get)(struct klist_node *); // 3kEXklist_nodeT5s /=
void (*put)(struct klist_node *); //i&A0klist_nodeT5 /=
} __attribute__ ((aligned (4)));
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* klistZBHERELTE N
— EMTFE<linux/klist.h>H

struct klist_node {
void *n_klist; /* never access directly */

struct list head n_node; // T affEfEERAO
struct kref n_ref; // a8 | BitEL
struct completion n_removed,;
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« TE<linux/timer.h>mEN
struct timer _list

{
struct list_head entry; // RtZ{EH
unsigned long expires; // BETESEjiffiesAYE
void (*function)(unsigned long); // FBETANEERE]
un&gned long data; // RixEFRERTA I RRENRT &%

struct tvec_base *base; // N#Z{EH
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« FESHISR
— TIMER_INITIALIZER(_function, _expires, _data)
» _function: TERTESAMIRRREL
» _expires: fﬁﬁj%%ﬁﬁjjifﬁes{ﬁ
» _data: {E1BLE ER IR RERISEL
« EENTERTER
— DEFINE_TIMER(_name, _function, _expires, _data);
» _name: fFENXINIZERS 2R 2 Z TR
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— void init_timer(struct timer_list *timer);
» timer: YRR RIZERT ES
o« N INERSES
— void add_timer(struct timer_list *timer);
» timer: R INEIRNZAI R ER 28
- HBRERTES
— IZR RN ES B B E R =S IbR
- S b, EERESENE | RFESEEEMIER
— void del_timer(struct timer_list *timer);

» timer: FSHRIBRAO A GERTER
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— ZRBELF MBS THdTdel_timer() , timer-
>expires=expires, add_timer() =18

— int mod_timer(struct timer_list *timer, unsigned long
expires);

» timer: FHEBSRINIZERTZS

» expires: fHENIZERT ZsHYFTEATE

» 1R[] IREIOFRTFE ST AEIRE |, IRE|I1FRR
ERTERE T RS
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— void ndelay(unsigned long nsecs);

* (MRDERFERT

— void udelay(unsigned long usecs);

« EFVIIERT

— void mdelay(unsigned long msecs);
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— EFVEERT
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« =) Q&LE'-'

mdelay()R£Y , X¥&
I\757|JI_~I B XL REY

HHEREIR RS SR ERIRTIA) -

— void msleep(unsigned int millisecs);

— unsigned long msleep_interruptible(unsigned int
millisecs);

* FORFERT

— void ssleep(unsigned int seconds);
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» TREERASRILEN , afLAEEIRSRIRYjiffiest]
Biniffies , BEIFRFKRYjiffiesikZl Birjiffies
« unsigned long time_before(unsigned long source,
unsigned long target);

« unsigned long time_after(unsigned long target,
unsigned long source);
- an -
unsigned long waittime = jiffies + delay_seconds * HZ;
while( time_before( jiffies, waitime ) );
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- signed long schedule_timeout(signed long
timeout);

— timeout: EEEIRNjiffiesitE(E , BERHZRITE
— IR[E]: IR[EHFOR B A RIEIXIR(E]
- IR B0~ N\ BT T RRERRAT 45 T R [E]

- fTEAHschedule_timeout BINIZ{EHBUHFRIRGS
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« XM schedule timeoutGJ LN ERAZL
« signed long
schedule_timeout_interruptible(signed long
timeout);

« sighed long
schedule_timeout_uninterruptible(signed long
timeout);

« signhed long schedule_timeout_killable(signed
long timeout);
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Iong sleep_on_timeout(wait_queue_head_t *q, long
timeout);

* lon
mte%ruptlble sleep_on_timeout(wait_queue_head_t
*g, long timeout);
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— timeout: EEREIRAVjiffiesiHEE , BEAHZEITE

— 1R[E]: IR[EIFOZRTEERTAY [AIRIXIR[E]
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— task_structZEsEig

7‘ Linux&RFH |, 2. HEEPE I task_structZ{iz
Skt , 8 EXRERREKE. HENGER
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FEH]

— task_structZEsEig

. pid_t pid; // HES

- volatile long state; // HIZIAZ
- int exit_state; // HFEIRHIAE
e struct mm_struct *mm:; // H2

XTSRRI ZIETT S

P EEAEET |

- unsigned int policy; // HIZERER
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— task_structHuREsEi

int prio; // IHFELTEHK

int static_prio; // B#&L5T

struct sched_rt_entity rt; // HFESCRHERESLIR
struct task_struct *real_parent; // E3LAYAIHTE

struct task_struct *parent; // 3F{55SIGCHLD,
waitd () FRSaIER SR

« char comm[TASK_COMM _LEN]; // A8 &K
HATIEFHIZTR
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o LinuxiZZIREIH
— BRIz (block device)

L =y =

s IZRI BB B EYIE EARESRF DA IEETE | REE
BT — N ZMMKERSL2F (_JZ—/\EEj(EI’JZEI’Jn
IRENZIERD)NBREFEATIE. 5. BRER
HlH5R4E
T_ Linux,z_%é}E , FOF RIS RIEEEEEUER TR
¥, B, *BTJ:E&W%*EI?—?%Q%E’J X BN
T __?JEE)JF_Z'LZTIEL\—I:I AizEOARE , IZRESE

H

BRI A TL(EXAEFYHE) _mz: &
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o LinuXig&BIXaNm s
— BRIz (block device)

« IZRIZBITZIEFMount UG R 5

- RENERISES , BIU0 : BER. ¢, USBTEIBIR
2. Nand FlashFEiRBHF RS

* I%JLI?%J E'LX%Q[E)JHIJ:H&'LX% ZISJ:/T\ JE -y

% , LinuxgB &4t 7)1—-)5)?1%5%12%3[2:1]
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o LinuXig&BIXaNm s
— NZZ15%% (network device)
« ELINUXREGFF , NEBIRTB—RIHRIRE | X

IEEERAIVARIRE , RAMZRZSFRAT A
EEUETIRIWEUENER | I—RERERFITH. X3
YA

 ZEKIRFAE T ifconfig AR IR BIRS

o MEIXFNRRIKEFNFR AN AR ETFMNEBIREFE i

WHMNRETE | TERIRENRANT A ITE KA L e i
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» LinuxiZBIRENH
— MR1ZE (network device)

« ELinuxR % , (HOMNKEEESERNBET=O #1740
H, M EROBEE— TMNBEGEE , B2
— RN RIERE , — IINEEORE X

W EGER S
o RIFAVEMNZIZE |, FlA0 ; Bz
B IFHAEMEBIXIRIMEIRE | 128 BIKa0E

P s E TR
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e Linux/pyn BB e FRE g R

— ELinuxE &= |, W AEEREITIR S ] (
IRBETR) F _@E—E'JY#TA’E?;: SCEINTIX

oREFRYIRME | H— P SLBIIRE (AR
FIRIRE)HIER(E
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N HFER

Heige 6 31 ,

e

N 1% 2% ] N 2%

N5
[ 268 Bz 2 JX )

VIR | — CEEARE TS

PR X5

TA B XS
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o LinuX=ZZRFIgsEXE]
- IT5
— 12%3’1@
— HUREN

— lX%/_ ﬂﬂ
— IR HRE
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=)

[ A
374

— N IR AR SRR

- BERFTHFIIREBE NG

« BEARGZHZR/dev

* Is -l | grep "Ac"

 ZE ST HRRFRIFEF

FFIREE

=a/Ak

1T

- HPSh., 7NVIREAREE. RIRES

— &/ proc/dewces':
’lle:\EI,JlX%

2l

HEBIRSEF

:ll\—_:

RT
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+ IXTS

- IRESHINER

:_lx%?

- AT RRIRERE | RZRBKIEZ ST MR SU4F

X NMANIREIKEFEF

ORIRES
- BT RRRSEEAIARIRE MK |, IR
AIERIER R MR E MR

EEAN

EZ S5t
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+ IXTS

— 12% = 55& uﬁ?‘éﬁ £
- FEREdev_ tHTFENIRES

M=

- BAFELEE—unsigned intiESEA
- BI2UEFIRES
- (RROBIRIZES

-
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s IRBS

- IREFSHERE
-+ NI RIRE SEUESRER M —R IR
« fE<linux/kdev_t.h>EN
- BRNEIRESA
— unsigned int MAJOR(dev_t dev);
 REURRESE
— unsigned int MINOR(dev_t dev);
- ARRESHR
— dev_t MKDEV(unsigned int ma, unsigned int mi);
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c IRBS
- REFSHIHED
« BRSO
— AR fCiEDocumentation/devices. txt3 {4
» 1Z N B AR BRI TR ELMERFIRT LA
FRNEEES
— fEdevices.txthSH AT AT IRES

* I EC
— EIXEER IR M RZES IR EIRE S
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LinUXZ T = IXEN

o 12 H
MXH D
- RESHEFSOET
Xy =]
— fEE
— IRFNIIEBIEEMBEIRES , AJLURRISIFRIRE Y

- (REERAT AT REFSHIFEIR
- —BEZIXEIRERAR) 2R | 1ZERES AR [RiRE
SR, NSEERSIERFTTEINE,
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c IRES

==
—- IR SHIFFSOEC
* int register_chrdev_region(dev_t from,
unsigned count, const char *name);

— from: FHIBIIRES

— count: FERIBANRESEE

— name: IRFRIR(BIE/proc/devices)

—IR[E: AEIHIREIO , MuREITE
« MAZERBMNfromFIEEIcountMEEFS(FIRTS
AT IRIREEIEN)
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+ IXTS

- IR SHESDE
- L=
- e
~ EF IR
* R

— IR INEREIREFEIRIREDHE , Frll , TErEIR
w5, tBEiAEE EHUﬁlx%@Jle%EUfF

. FRIR
— IEIRENREEINESS . MW/proc/devicesS{FHEIRIZFE
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RS
- XTSRS ED
« int alloc_chrdev_region(dev_t *dev, unsigned
baseminor, unsigned count, const char *name);
— dev: (REFEDERIFNEES
— baseminor: Z#E S EHIRIGRIZES
— count: EEDFECHIIRFSEE
— nameiZF/ATR(HIE/proc/devices)
— 1R[] pEINREIO , LBuREIRE
« ERAEENESTEIcount’MERE , EIREEEM
baseminorFig
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HIX T

- RES

— IR SHY;A

A=
« NgfsE

a7

C£H
ERZTHN—MEIRERIR

N7 EDEORES | BANIZEAB{ER

FIFHEREBIX TR TS
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c IRES

- IRESHYEH

« void unregister_chrdev_region(dev_t from,
unsigned count);
— from: FHEENIZES
— count R FHIREFEHEE



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux=2 = IKE)

RN
- IRBEMIHEIE
- FTAIE

[TrL

. AR
. Bl
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. IR
— IREXIHRIE

[Trp

- FIEIE

— mknod devicefilename type major minor
» devicefilename: {FEIZEANKEIGFATR
» type: FRIBIRENHRE , BHEZEEKD
» major: fFEIBIREHRIEIRES
» minor: fFRIEIREMHRIRIRE S

— fian:

» mknod /dev/chardevicedriver c 240 O
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s FRASFIBREUESY
— FELinUXZFIgBNfERF , B4AMNIE
SNENE A
o HEERS struct file

e inodeZEF4 struct inode

o« SHERAELERS struct file_operations
« FRAREFLEM struct cdev

A |

il

[T

hmll
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=/

¢ FITIXER

LEFSAY

2N

— NS struct file

° 'fﬁi‘éj:]-/

HIIREE S

« E<linux/fs.h>FEN

- BER
— const struct file_operations *f_op; // BILATEIZ3 {4
HATHRT B ERES
— unsigned int f_flags; // S4F THETESERIIRE
— loff_t f_pos; // MIHZELE
— void *private_data; // M{4HFABEEUE
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s FRSERERETEEN
— inodeZ5#3 struct inode

* R34
|

iInodeZ&4

BIER , AEFstruct file

AT RIS AMfilelity | (BERE—

e fE<linux/fs.h>E

limli

XA
— dev_t i_rdev; // IRBINANKES
— struct cdev *i_cdev; // FFAZEEFIIR

AEN
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» FRORBERBUREM
— MR struct file_operations
» SRR RREUEETRIERS | XERETEN THEE
xR EFHITHIR(E
« XEEEHEMIKEIFRIRREL , B REGHR— ™M
BURYERE | ARV EIEET A

o FE<linux/fs.n>FEN
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P AZ w44
» FROREEREIRS
— FRAR LA struct cdev
« NIZERIZEIRERT— N FRIRE
« £<linux/cdev.h>rFEN
S
— struct kobject kobj; // &FX IS5
— struct module *owner; // {ZIREBHIABEERIMEIR
— struct file_operations *ops; // REZIREES
— struct list_head list; // RIZ4EHFRIF AR B IERKR
— dev_t dev; // FFHRES
— unsigned int count; // I8N

limli
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LinuXSRFG RS

=S5

s FRASEIEM
— 7ELinux 2.6% , {5HcdeviHASE

W
R

— ENMFE<linux/cdev.h>h
— SCIERZIEAREfs/char_dev.cH
« 5fccdev
« #Jin{tcdev
* 7 /0cdev
* fiBRcdev
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* ?—f\flﬁ /;_ﬂﬂ
— 9 Bidcdev

* struct cdev *cdev_alloc(void);
— 1R[E: AZsEcidcdevidgigst , KMUREINULL
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° ?—fj_lﬁ /; ﬂﬂ
— #Jia{tcdev

 void cdev_init(struct cdev *cdev, const struct
file_operations *fops);
— cdev: fFHIatRYcdevidsR
— fops: BAILATEIR S EITHIREREES
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° ?—fj_lﬁ /;_ﬂﬂ
[/J\\}J[ICdeV

 iInt cdev_add(struct cdev *cdev, dev_t dev,
unsigned count);

— cdev: A INEIWZAYcdeviTs

— dev: IRFE

— count: FRRINANIREEL
—IR[E]: FEINREO |, MR EIG{E
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° ?—fj_lﬁ /;_ﬂﬂ
— ffiBRcdev

 void cdev_del(struct cdev *cdev);
— cdev: TN RZMIERAYcdevigsR
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. FRRREIRLE
- B FRIREERE

« open
 release
* read

e write

e lIseek
e joctl

* poll

« fasync
* mmap
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=/ LAZ {E

« FRIREFERE
— int (*fopen)(struct inode *inode, struct file

*filp);

o« IZRRERIGTE N ERE—MEE |, HAEKIRED
EF—EESCIIZEREL ; IRz ANULL |, 1R85

113

R EIKIZT AT

—int (*release)(struct inode *inode, struct
file *filp);

IZERE IR B IUGHRRAN VAR ; SopenGiisEid
releasetiB{F eI LLZE
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=/

o FRISRIRE

— ssize_t (*read)(struct file *filp, char __user
*buf, size_t count, loff_t *f_pos);

« MISEEHEERNEE

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

* FIREARIXEL

/

(=]
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. FRRREE

— loff_t (*llseek)(struct file *filp, loff_t off, int

whence);
 ZBCUERIZHENESVE |

ST EEIR

A

=]

—int (*ioctl)(struct inode *inode, struct file
*filp, unsigned int cmd, unsigned int arg);

» PUTIREETEH
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=/

« FRIRTBEE
—unsigned int (*poll)(struct file *filp, struct
poll_table_struct *pts);
« XfhuselectZRFEER , EIFIREIAS
— int (*fasync) (int fd, struct file *filp, int
mode);

+ RSB CHIFASYN IR IS
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—

LinUXZRFG B IRE

=/

« FRIRTBEE

— int (*mmap)(struct file *filp, struct
vim_area_struct vas);

AT Ay e D e =l
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LinuX=Z2FRHS 5 5KE)

=/

¢ FITIXER

1R

— openi®{E

- MRZIMERZ | HESopenRGEH

» openiEERIKFIERFAE ALY
EIIRTERY
- ¥laattiRes
- FRIRES

=HigE

ISYIRA
R EZERkiR

* int (*open)(struct inode *inode, struct file *filp);
— inode: FHRIERNZEFinode LRIt
— filp: FHRERNR B ile SRS ET
— IR[E]: ARINREIO , KBEREIGRE
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=/

¢ FITIXER

1

— releasei®{E
« NEIZIRIENZ |, B8 close RARIRE AR EKIN
« ZIEEtFRAclose
- XiTRE

* int (*release)(struct inode *inode, struct file
*filp);
— inode: FHEEANKEFinode SRS ET
— filp: fFHEERNRE G ile ST EET
—IR[E]: AIHIREIO , MuREIGRIE
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o BN
— IRBEXGBlE
- HIAREE

[Trp

— FRE—MEEMARERinsmod i SR NZ S BehYE
RES | BEARNERESEIERS S

- BntlE

— EEIEFRINERT , HEBSEIEENAYNRET

— ZEIMEER S Budevizis , 37T ERbusyboxfl
AR SR A LAFEEEbUsybox BT

HIMdevRsz i
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o BN
- BaglE
- FRtlEIRE G

- F"ECEEFEAMSAEERRA , EsChREEEA
mknodip S ElFEIRE 4

- BatIEies 3G

— SCRR EPORZER i 7 —HREL , rTLARSRERRINEA AT &
£/devER T EIZENANRET R , FHERGUETEETHER

ZIREETI R
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. 1§& pra s

- BanelE

« TEX 7E<linux/device.h>H

o classEErT: I LEMIAKRITSENI R — M ZE | W
BRI ZIE/sysE=R FH

« deviceZFia): 1ZEIRRBTEXTNIREE |, HEIFER
REFFHT/sysER FHE

- EMNBIXFRRAT , AP ZEFRudevaEalEh

device_create()BRZY , 7£/sys FSHRITMAYIZE , A
MAXMEEE/devER NI IRE IS
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© IREN
- BEInelE
N AN

— ER#Z2. Ak AfsEFEdevfs_register

— A2 .6 B ERk AN {sEFHclass_device_register
— HBI#%2.6.28.65{sFEHclass_createfldevice create
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LinuxZFHg s IXE]

. lx& P4 2

- BaielE

« LEIEFIHER
— EMXfE<linux/device.h>H
— SCIEARZRCREdrivers/base/class.c
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o« IRENIH
_ Bl
- 5017

— NEFIFICIE— MR

— struct class *

class_create(struct module *owner, const

char *name);
» owner: BlEIRFRAIKMEHIREE
» name: FEIEANKESEAIEZFR

» 1R[] BUE

IFHNIREESSATIEET , RIUREINULL
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o« IRBENIG
— Rl

[T

- Z5HHER
— HER B CIZERIITNIR TR
— void class_destroy(struct class *cls);
» cls: FFHERAVIREER
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LinuxZFHg s IXE]

. lx& P4 2

- BaielE

o« IZECEFNHEER
— EMXfE<linux/device.h>m
— SCIEARZRCREdrivers/base/core.cHR



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux=2 = IKE)

- REA

- Bl
- RRBIE
— R FCIEIT AN E U
— struct device *device_create(struct class *class, struct

device *parent, dev_t devt, void *drvdata, const char
*fmt, ...);

» class: FEEANZRITBIREEE

» parent: I5A AT BEFERIARIRBAVIEET

» devt: FEIBIRFNIRFTE(BIREFZFSNRIREFE)
» drvdata: IREFIRBIIIKENFABEUEISET

» fmt: FRIEANREGBTR

» IRMA]: CliETFAYdevicefUIEET , KMURMEINULL
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. IR
_ EE0lE

[T

 IRTFIHER
— MIFRIZFITMAYIR R G
— void device_destroy(struct class *class, dev_t devt);
» class: [FHBRINISBATBIRER
» devt: FFERIRENIRFT S (BETRZFSTIRNIIES)
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o cdeviiiH

- NIKEFRA TS MIE MAMUES | 5139

cdevid{TH0H

- BAURF RS cdeviIRB SEIREFIXENXH

B LIRS IIRA

* Wi E RSN ANRAFEDE ST
HAEDERF

« BB MEERINcdevys

—/MRIZEREY

SIEIBIRE T REEN
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* private_datagiH

- NIKFRAIF S ML MAMUES | 513

private_datai{TH0#

- ERBRFIEFEPEEInoded R ERTI_cdevikEY

AERIRNREHIcdeviIR

- BEARIANRERIcdeviIIRISEIE ZZIRANR

BN EIREAIR

- FiREFAEHUEEIAMETTHREFRstruct filefy

private_datapi

 EH IR R R AR Estruct fileft

private_datap B PRYHBNISBFATET

/

BT
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* XFFEZTIRE AR
— KBRS IFE IR AT IR IH T H0H
 TERAF G ME SR cdevIT SANOIRISE 5

T ST R CCIE R AR IR 2 MG
N
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° ?—fjlﬁ ==) EE'ﬂE
— IR
- RIZIRIENT |, BEBread R VARIR[EI T
EINVALZEIW , IEEIR [ESEFRsEEN Y =528
« ssize_t (*read)(struct file *filp, char __user *buf,
size_t count, loff_t *f_pos);
— filp: FHREANR B ile SRS ET
— buf: FEANMZBEENB AT BE R XISEH
— count: FAEEEHEFTIEK
— f_pos: FREEEESAAIE | 1SRG ERIBSEPrERE
THERER
— IR\ ARSI F T, KR EIRE
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=oAL AZ 5
o FRISERRE

— IR ERME
(*read)(struct file *filp, char __user *buf, size_t count, loff_t *f_pos);
WA ST ML)

struct file

copy_to_user()
loff t f pos;

N A% 45 [H]
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» FRAREERE
—- IR EERE
- NRIZEELZT |, BFEBwriteRFERIREIH
EINVALKY , IEEIREISCARE ARFT52Y
« ssize_t (*write)(struct file *filp, const char __user
*buf, size_t count, loff_t *f_pos);
— filp: FREANR B Gl e AT EET
— buf: FBENMEBEUERA R =EIE P Xt
— count: FAEENEUREFTI%L
— f_pos: FAEBEUREAIE | EATKEIRIELREANT
PHENEM
— 1R[E]: BINERBENNETEL , KMUREIGRE

Technology

Alren~|

ZAEE
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=/

« FRIREFERE
- RESBIE

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

—

VLA XS N

struct file

copy_from_user()
loff t f pos;

N A% 45 [H]
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. FRRREIRLT
— REENEEAE
« IS AT TIE
— read: MiREPIEREUERIRAF=E]
— write: BEEEMNEAFTRIBARIRSE

- IS EBEEZSE
— filp: {485t
— buf: BRP=TRIE X
— count: I5KIE/EHIEE
— f_pos: {HipEfiyE
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=Xz

=/

¢ FITIXER

Y

— IR SR
- IS 5ER

TRERE

NER(E

bUfgf 2

. PO IR R R R E RS AT
NP AR

JF=S[EFEE

-, BAREERZ

P EHEIEEL

— X frarch/arm/include/asm/uaccess.hef
- AF=E->A%=E
- WiZ=iE->FAF=E
- P = EAFRLAIRELEIE
— R EER SN EAP T ERZES Y1
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» FRIKERF
=S 8]- > NiZ= 8]

) -

« copy_from_userziz{

« unsigned long copy_from_user(void *to, const
void *from, unsigned long n);
— to: Binitsl(%=(a)
— from: JRitEiE(FA =S A])
- n: BEENHIENFHE
—1R[E]: BEINIREIO , KMURELZERE N INAIEHEFTI2L
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=/

» FrIKEERE
P =S E)-> NiZ=S|E]
 get_useri

* int get_user(data, ptr);
— data: FJUARET. ¥F. F. WESEENAZTE

) -

- ptr: BRPZERFEET
— R[Al: pINREI0 , KBHREIFEO
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* FRIXE

2{E

- R#&=S[E)-> A=)

 copy_to_userpR#q

« unsigned long copy_to_user(void *to, const
void *from, unsigned long n);
— to: Binitbi (AP =A)
— from: JRitEiE (=S A])
- n: BEENHIENFHE
—1R[E]: BEINIREIO , KMURELZERE N INAIEHEFTI2L
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o FRSEERE
- R%=8-> AR =8
 put_userza

* int put_user(data, ptr);
— data: AILARFT. FF. F. NFERENARZE

— ptr: BRZAINFEET
— R[E]: pIOIREIO , SKBUR[EIHEO
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. SRR
- B BARFaE e 4EIEIE
« access okZ=

* int access_ok(int type, const void *addr,
unsigned long size);

— type: BUE}VERIFY_READE{VERIFY_WRITE , =REiE
AFRGEEEERFPAE

— addr: FGIERY AR ATFIbiE

— size: (FIIERIAAFREFKE

— IREHE: IREHFORABFPAERLE |, IREOAERRM(F
EVEIERE) , SNRKML , ioctHBFRIZIRE]-EFAULT
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o IREBTBNALERLE llseek
— XFhzlseek R VEFHRNIR BB AHR(EIseek
— BMAER AR B TBAIRE
— KB R RIRANES REUERMAZR—
HIEX |, tbans 0 |, WF XGRS BAiE
EEXRENX

TR R A SR
o IR BBAIRE
« SRR ETBMIRE
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o IREBTBNALERLE llseek
— AR BB AIRE
o WFAIRERBAARERNZRIRE] , MiZEMRA
R B AT\, Ellseek

* XIFHIE:
— fEopeni2{EdriEFAnonseekable_open() &%
— [AIRT1ERElIseek/gno_llseek()RE]
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« IRBTBHRIE llseek
— AR AaRE

* nonseekable_open()ER%Y
— SCENZIR RS fs/open.c
— int nonseekable_open(struct inode *inode, struct file
*filp);
» inode: FHE(FAVIRE X Finode 5 1a{AT5ET
» filp: FHRERNE R UG ile SIS ET
» IR[E]: B IOIREI0 , SLMEREIGE
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o IRBRTBAHR(E llseek
— RSB AIRE
* no_llseek()E&&Y
— SCIEARZIRECASfs/read_write.cH

— loff_t no_llseek(struct file *filp, loff_t offset, int origin);
» filp: FFRFRVIR TR S HFHile ZEH A S ET

» offset: T FRIELRZ(E
» origin: SR EIENECRME

» IR[A]: EfZR(A]-ESPIPEERERIENL

#(F)
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o IREFFBIRLE llseek
— ZFRR B RAIRE

« loff_t (*llseek)(struct file *filp, loff_t off, int
whence);
— filp: FFRERNR S S HHfile SN EET
— off: FFHREREMRZE (R IER Q)
— whence: FHR{ERIERASIGE
- élﬁlz REIFBMERIFSHSE/BNE | FEFMNERSHIE
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o IXERTBIIE(E llseek
— SRR E
- EARAATE
— SEEK_SET: 0, F_AHFFL
— SEEK_CUR: 1, £rYaiE
— SEEK_END: 2 , &RHE
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o REBEAHEIE llseek
— YNSRI ORE
. SRR NIRERE

- MIZIBERFERUEMRMFGANE , §AEE  MiZR
[E]-EINVAL

- I/ SR FP i/ BB E
— MiZtRESRI M U ERESRE/ SRFaIEE
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o« IREBTEAIHIRIE llseek
— YNSRI ORE
« SRR BTENIRIEREL
_ BB TE
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TSR B R R K S A{ERRE]- EINVAL
— M EEHfilpHEYf_pos
— REEE
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« IRBTBHRIE llseek
— R R E

. (B SIREr

AR/ S

EE

— B PR/ ST E

— HRIESRIH I ENE TR A EAIRTRTRYSEAR A 15/
FLHEZEE

— TRIESCPR A/ 57 T R 1/ 54UE

— IRIESEPR A/ B A E B X E

— IR[EISEPRANE/ S 43 E(E

I8 g VA==
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o IRFIEHIERE ioctl

—- NERZIREAZT |, H ioctl,?ﬁﬂ JEIB (A
EE%EEZEMEI’JEZK , RFEERBIRE—MEIR
— 1% sESCHlioct RGE AR AR S & HiS el

am<THMEEE | i Moctlan SR B TE
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- IR IHIRLE ioct

—int (*ioctl)(struct inode *inode, struct file
*filp, unsigned int cmd, unsigned long arg);
- inode: fHE(FRNIRTE X HinodeSHaA g5t
- filp: fFHERFRNR S X ile SIS
» cmd: EWERIRNIREEIEHa <
* arg: IE=Hlan SOl REETT RIS
- R[A]: BIOR[E0 , KMUREIGE

YN access ok , iocthE{ERMIZIR[E]-EFAULT



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux=FF1iR 5 9Xa)

» IRTFIEHIEE octl
— IREFIEHIS
- REEHIMS AL SEEEY
. 1‘@9&73347_<asm-generic/ioctl.h>|::|
A ERH Rk

L PSS H4R i Hoif R

bit31 bit24 bit23 bitl6 bitl5 bitl4 bitl3 bit0
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o IRFIEHIERIE ioctl
ZEEHES
- g
— EARZBECEEDocumentation/ioctl/ioctl-number.txt3
HEERZEITEFEBEERIIRERE
— 2. JIFIiZGSETPMNMREBNDS |, &F LA
Xt 2 FEekiE

— 1ZER8NIEE

: PSS
- BHIHOT

— 1IZER8NIEE



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux=2 = IKE)

o IREIEHIERLE ioctl
- REEHGS
° %&.m}‘j |-"3_.|

—- RREIREEG

- FIREE L RN AEFRREXE

— X2\

- RS mEE:
» TOC_NONE: %%—(E{?E
» _[OC_READ: MIRTZEEGE
» _[OC_WRITE: SiEZIXE]
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s IXERIEHEIEME ioctl
- GRS

° %ﬁ.hﬁﬁ ‘_j
— I=Hm S ETEESERIEEE /)
— ZESAHRREEEX , BER1380144R5%
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o IRFBIEHIR(E ioctl
- ENXioctlap S iBHEXA

- _I0(type, nr) // ENTEHIHS
+ _IOR(type, nr, size) // BN MIRETSAURATRS

. _IOW(type, nr, size) //

BN BEHIERIXFEIAR S

. _IOWR(type, nr, size) // X REMEREIRIHS
- type: ESEE
— nr: FHISEEHISF)

— size: 8RR LR

)
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- IR IHIRLE ioct

— Mioctlip SERRENE IR EREX
1

» _IOC_TYPE(cmd): $EENEIESREL

« _JIOC_NR(cmd): 1REUG=H!

PA P A —
AR —F

+ _IOC_DIR(cmd): 12ENEHES M)

 [OC _SIZE(cmd): 12ENEL

L

N ‘_j
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o« IRFIEHIERE ioctl

— ERZE B

3}

RS EUEIEER

« copy_from_user
* copy_to_user
« get_user
* put_user

e,
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— ioCtIERELLIE
o ioctIFREELINE B FEH— switchiEa) KA A
A SIERYER(E , LB ENGSEAT |, BEIRE

- NREFmSFELEE—1ESR

1= HIE4E 1octl

EINVAL

ANRZIEET , (EHRINIZIGEIR

NGRS

A LAEZER

P ZSEHSET R
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« HFIEET ?:EE)J?FE %J‘Z:?T_ 1Zz=SE) , ELRT
Dk S SR AR
A1
— RSB S 45
— {EREprintkiRZY
— {Eprocfs4 R %

— {Eseq_filetz

— {§strace T &

—EEOopsEu
— {£Mgdb

— {EHkgdb
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» WIZATIR BRI DI S5
— REBFIEA I ERZAISIT

— NizBEc BB FAIKernel hacking

NIz T 2 HIE RN
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o {EprintkRZEL

— printk&i8{52FJENZIconsolea &

/var/log/messages3 {4
— EFEIKENRT , FEESIIAKREprintk BT4

Bvaia

- FERMIXFIAT |, M Z:

ULl

XL printkiE G
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o {FEHPrintkeRZY
— {EFprintkRZELAY/ RIS

 [FERRENIEHIBEN printkifzy
— FEIREIERAT , EE N printkEREH B E N printkRZL (AT 25

SHH7R)
— FEIRENAARRT , BREMX printkiRE#HIE X A%
- f5lan:
#ifdef TDEBUG

#define TarenaDebug(fmt, args...) printk(KERN_ALERT
"Tarena Driver:"fmt, ##args)

#else

#define TarenaDebug(fmt, args...)
#endif
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o {FEHPrintkeRZY
— {FEHprintkREHY/ NI
 I=HIBE X printk R ZRIZEE X M Makefilef&is
o f54n:
MTDEBUG =y
ifeq ($(MTDEBUG), y)
MTDFLAGS = -0O2 -g -DTDEBUG

else
MTDFLAGS = -02

endif
EXTRA_CFLAGS += $(MTDFLAGS)
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ESTE
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» {EFstrace T B
- BHZE
o -f: BRTIRIRHRIHIZS | RIRIEREFHIE
. -0 file: BHHEESZ filedh , AR B RERAE
Hixs i (stderr)
. -p pid: FFER— P HpidiEENIEESITHIHE |
FRTIREEEEHE
o -D: 8 1THEHBIIN_ LB EE , BPERARE
JFTAEER A IE]
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FANRHA1T 7 IFERFREEHRIT 7 IF
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* FRlfTEFI

— SRR E
- EXFE<linux/irgflags.h>mn

— local_irg_enable()
— local_irq_disable()

» BIATIFRT , [5E XA & YRRRIER

— local_irg_save()
— local_irg_restore()

» BIE KATIHARFRIRT , BEkEaEXAF
RS ERIFRIPBRSHFI Tk ; FIE AT
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—- —NRfERTIE

local_irg_disable(); // XAk
critical section code; // HFIGR

local_irg_enable(); // 73

Rt

XS
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FIR(E

— 14)??*7&1"5
« X fEarch/arm/include/asm/bitops.hF
- RENL
— set_bit(nr, void *addr);
» FaddritBit RS NringE A1
=151V
— clear_bit(nr, void *addr);

» Fraddriit RS NI E /90
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— 1.[1?%?7&”5
« AN
— change_bit(nr, void *addr);
» {FaddrittAEERINEN{URE
o ML
— int test_bit(nr, void *addr);
» JRENadd ittt AEHERISEnr{yAYE
o« MFFHERIE
— int test_and_set_bit(nr, void *addr);
— int test_and_clear_bit(nr, void *addr);
— int test_and_change_bit(nr, void *addr);
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« TEX fEfarch/arm/include/asm/atomic.hE
« BRAIRFTEHIESEIEN

BEXIhR=E
typedef struct {

volatile int counter;
} atomic_t;
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FIR(E

-wiﬁ%maiw

- IRERTFZERE
— atomic_t v = ATOMIC_INIT(i);

» BEX—NRFREVHHIIRCI

— atomic_set(atomic_t *v, int i);

» RERFZEVANE I
s KNRFZERNE

— int atomic_read(atomic_t *v);

» IR[ERFEEERNE
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— atomlc _add(int i, atomic_t *v);

» [RFZEREEN

— atomic_sub(int i, atomic_t *v);

» J? _jr EEI’JE/)’JZ"‘
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EIR(E

YE/E

I

— atomic_inc(atomic_t *v);

» [RFEZERERIL

— atomic_dec(atomic_t *v);

» [RFZEMERDL
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FIR(E

- ’*”51’4;)?? SiR(F

I)\J l_t

’cnnﬂg

— int atomic_inc_and_test(atomic_t *v);
— int atomic_dec_and_test(atomic_t *Vv);
— int atomic_sub_and_test(int i, atomic_t *v);

» XPERMENRFEERITEE. BiRERIERE(REMN
B EUNHEZES /0 , 1R90R[Etrue , FRRE]

false
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— 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);

» X EIRFRENITI0. B BEBEERIERE
FREEEIRRFHE
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— BIIEIEL
+ EMIES<

/

=REITEN

m|

inux/spinlock_types.h>H

typedef struct {
raw_spinlock_t raw_lock;

} spinlock_t;

typedef struct {
volatile unsigned int lock;
} raw_spinlock_t;
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« ENXTE<linux/spinlock.h>H

- ENX BhEsd

— spinlock_t Iock

» EEX Bheiise8iT=
 YJea{C BhEss

— Bl ERBIRTIRE
— spin_lock_init(spinlock_t *lock);

» BRI B hEid
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— spin_lock(spinlock_t *lock);
» SRENEhER , Q05RAkTH , SZBPFREENEM , HS LR
B ; ARKW , ©F—EBEHE , BRlizE e
B ERFEIGZEL
— int spin_trylock(spinlock_t *lock);
» IEFRENEESL , ANREAE , WIZRMFREHIF R
[Eltrue ; FNIZEMR[E]false
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— spin_unlock(spinlock_t *lock);

» BRI ELEE , e iFldspin_lock()Espin_trylock() Bk
XJ{EFE
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spinlock_t lock; // X BhEEd

spin_lock_init(&lock); // #1tat B hesd

spin_lock(&lock); // 3REXE hEsd
critical section code; // HTIEFR X

spin_unlock(&lock); // BErBhEsd
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« FRLA , FFEAI T ITE:

spin_lock_irq(spinlock_t *lock); // local_irq_disable() +
spin_lock()

spin_unlock_irq(spinlock_t *lock); // spin_unlock() +
local_irg_enable()
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spin_lock_irgsave(spinlock_t *lock, unsigned long
flags); // lock_irg_save() + spin_lock()

spin_unlock_irgrestore(spinlock_t *lock, unsigned long
flags); // spin_unlock() + local_irq_restore()

spin_lock_bh(spinlock_t *lock); // local_bh_disable() +
spin_lock()

spin_unlock_bh(spinlock_t *lock); // spin_unlock() +
local_bh_enable()
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BEVERI A BES F2PEZERIREL ; HI70: kmalloc().

copy_from_user(). copy_to_user()FZH
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« BMXFE<linux/spinlock_types.h>H
typedef struct {
raw_rwlock t raw lock;

} rwlock_t;

typedef struct {
volatile unsigned int lock;
} raw_rwlock_t;
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« EXTE<linux/spinlock.h>F
« ENXAIR
— rwlock_t lock;
> EXEEHRRTE
— rwlock_init(rwlock_t *lock);
» BRI S



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

F RS

V4

=K

\d:ll—l \
- 125t
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* SEEHURE
— read_lock(rwlock_t *lock);
» FlHFR X PR TR ERTE e B 584
- AR
— read_unlock(rwlock_t *lock);

» X%%ii—%%ﬁii%ﬁfﬁﬁ%’i%ﬁ?%’ﬁ . WismFdread_lock() Bk
XJ{sEFH

]

4
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— write_lock(rwlock_t *lock);
» HlaFRX PRI TEEERERSIERBILIE N
— write_trylock(rwlock_t *lock);
» FlIRFX PRI TEREIEREIHE=TARBIES 84
- S
— write_unlock(rwlock_t *lock);

» XIRLEE SIS SEAIRRBURIE , X/ write_lock(a}
write_trylock()pix3{sEFE

drj
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— read_lock_irg(rwlock_t *lock);

— read_unlock_irg(rwlock_t *lock);

— read_lock_irgsave(rwlock_t *lock, unsigned long
flags);

— read_unlock_irgrestore(rwlock_t *lock, unsigned long
flags);

— read_lock_bh(rwlock_t *lock);

— read_unlock_bh(rwlock_t *lock);
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— write_lock_irg(rwlock_t *lock);

— write_unlock_irg(rwlock_t *lock);

— write_lock_irgsave(rwlock_t *lock, unsigned long
flags);

— write_unlock_irgrestore(rwlock_t *lock, unsigned
long flags);

— write_lock_bh(rwlock_t *lock);

— write_unlock_bh(rwlock_t *lock);
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rwlock_t lock; // X —MEE M
rwlock_init(&lock); // T RS

// RS ERRIES A

read_lock(&lock); //IEEEBHEEIE

critical section code; // HITiHE/EIRFR XS
read_unlock(&lock); //i5E5 SRl

// SRI{ERBL

write_lock(&lock); //EEEIEHTE

critical section code; // HFUTER{EIRFR X
write_unlock(&lock); //iEEE 5 R
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Inux/seqglock.h>F

typedef struct {
unsigned sequence;
spinlock_t lock;

} seqlock_t;
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« EXE<linux/seqlock.h>r
« EXFO¥WE
— seqglock_t sl;
» EEXFFisEEITE
— seqglock_init(seqlock_t *lock);

» FIaa Il
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— unsigned read_segbegin(seglock_t *lock);
» JIR[A]: HBiIsequenceld
- EF iR E
— int read_seqretry(seqlock_t *sl, unsigned start);
» start: read_segbeginzkEXfYsequence(d

» 1R[] ANRIGFRKIEERENITERR A I S |
3E0 , B/NR[E]0
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— write_seqlock(seqlock_t *sl);
» Sl XTSRS SEIR B
— write_tryseqlock(seqlock_t *sl);
» HlEFR X TERFI RS e =TSRRI
- SR
— write_sequnlock(seqlock_t *sl);

» X NS BERVRREIHRIE |, /A
write_seqlock()gkwrite_tryseqlock()p3d{5FE
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» unsigned rsl = read_segbegin(&sl);
- EE
» read_seqretry( &sl, rsl);
- IEHERFEHRERXERGE | EEZHaE

IEUEKE 5i2(E ; WREEERE, 1;&#1:’(7%7%?)5?5%%1‘5
A TIEERE
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do {
seqnum = read_seqbegin( &sl); // SREGNATIsERER
{ERtHEYsequence(d

critical section code ; // TSR/ FIR R XA
} while(read_seqretry(&sl, seqnum)); // 1GEisE2(E
HR B RETEERE
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. SR
write_seqlock( &sl ); // IRF#iSiE
critical section code; // F{THBIR/FIFFRX RS
write_sequnlock( &sl ); // IS5 i
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— BPRCU(Read Copy Update)

— ENXFE<linux/rcupdate.h>mn
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« ENXTE<Ilinux/semaphore.h>E
struct semaphore {
spinlock_t lock;
unsigned int count;
struct list_head wait_list;

%
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« ENXE<linux/semaphore.h>F
- EXESE
— struct semaphore sem;
» ENESRKATE

S EHEICO SR
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— sema_init(struct semaphore *sem, int val);
» AFIRHESE | HIREESEsemiYEDval
— init_MUTEX(struct semaphore *sem);
» BFIRESE | FEESEsemBYEIRE ]
— init_MUTEX_LOCKED(struct semaphore *sem);

» ATIRWESE , FFRBESEsemBYEIRED | BHE
LR TESIRE

— DECLARE_MUTEX(name);
» EX— AR AnamefY55SE | FRHESENBHAL
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— void down(struct semaphore *sem);

» IREYSSEsem ; XA e SEUHIZER | BttA
e gV

— int down_interruptible(struct semaphore *sem);

» ZREUSSEsem ; RESEATH , HIEHHRIKE
JI9TASK_INTERRUPTIBLEZSELRYREARIAZ

» IZEREI IR [BHERX \EE.%J&IEIJ_E%BE SHmR(E ;
SIRIRMEI0 , AFREYSSEIEFIRME ; HEHREHFO |
RERISSITH
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— int down_killable(struct semaphore *sem);
» SREUESEsem ; NRESEATH , HIEBHIRE
79TASK_KILLABLEZSEYRYEEIRINS
— int down_trylock(struct semaphore *sem);
» ZREERNRB S S Esem ; AREENEIEIZRE , B
MRBESEFIRE ; BN , IREIFEVE ; BAEE
HURARERER , AT LATERRT L SCPER
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— void up(struct semaphore *sem);

» ZEREFIS S &sem ; LR J:xETE',semEI’J{E?JI]l gl
RsemBAHEIEIERL %%HHEEE FHHZESE , A
WEEREEGE



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

F RS

— == —1

N == ==t

—- —NRfERTIE

DECLARE_ MUTEX( semm );: // EX—1H]|

.

down( &semm ); // KBS SE ,
critical section code: // HTIGFR
up( &semm ); // BB S =

RIFIESR
XGRS

FESE
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« ENXTE<linux/rwsem-spinlock.h>F
struct rw_semaphore {
_s32 activity;
spinlock_t wait_lock;
struct list_head wait_list;

/Tl

S
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- SCHIERZR{ChBkernel/rwsem.cH
- EXFIYIIBHIEEEE=E
— struct rw_semaphore rws;
> ENESESEAATE
— init_rwsem(struct rw_semaphore *rws);
» YIIRIEEESE
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— down_read(struct rw_semaphore *rws);
» ST X P TR FIYERIEE S ERBURFISEIE
5E5E&
— down_read_trylock(struct rw_semaphore *rws);
» SR X PRI TR FR =N R ESERBURFE
EEESE
- S EES
— up_read(struct rw_semaphore *rws);
» WRESESEIRESERIIR PR ESERIURIE |
WiFldown_read()akdown_read_trylock ()15
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» SlERXPHRITER I ERSES ERBUR(FB 2L
BE5E
— down_write_trylock(struct rw_semaphore *rws);
» HlEFRXFRITERFN=INERSESERBURFSE
EEESE
- BESERFN
— up_write(struct rw_semaphore *rws);
» LRSS RS BRI S S BRRIRE
wymFldown_write()akdown_write_trylock()Bxd{sEF
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struct rw_semaphore rws; // EX—MEEES=
init_rwsem( &rws ); // #lIsIEEESE

// ERRBEE &

down_read( &rws ); // EEEEE2IELEE 2R
critical section code; // HITiHE/EIRFR XS
up_read( &rws ); // EEEEEIELESEFN

/! ERREUSE &

down_write( &rws ); // EEEESE5EE&3RE
critical section code ; // 1 ITEEIEIRFR XIS
up_write( &rws ); // EE5ESEEESERFMN
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« ENXTE<linux/completion.h>mn
struct completion {
unsigned int done;
wait_queue_head_t wait;

%
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« ENXE<linux/completion.h>H
 EXFIIIRtTThE
— struct completion compl;
> ENERRERTR
— init_completion(struct completion *compl);

» HliaiteRE

— DECLARE_COMPLETION(compl);
» EXFHIIRISTRE
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VAT &0 e B g o — B
- E1FTRE

— void wait_for_completion(struct completion *compl);
» EfF— P completion{IREE
- [RRESTRE
— void complete(struct completion *compl);
— void complete_all(struct completion *compl);

» Bie RIREE— NS ERNPITERTT | BB MREERT

FIFE— o ERRITETT



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

F RS

« BRIR
- BERREESRELE N
e EVTE<linux/mutex.h>dn
struct mutex {
atomic_t count;

spinlock_t wait_lock;
struct list_head wait_list;
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— B RNEAF

e EVTE<linux/mutex.h>dn
« EMXFYIBLE /R

— struct mutex mutx;
» EXBRFREETE
— mutex_init(struct mutex *mutx);

» FIIRC B RIK
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— mutex_lock(struct mutex *mutx);
— mutex_lock_interruptible(struct mutex *mutx);
— mutex_trylock(struct mutex *mutx);
» Hip , mutex_trylock(ZFRBERMA ; WRBEEL
BI3X18 | eREAEERAFREIE , BN, 3ZAMR(E]
B ; EASSEVEREER , oJLAEHRT E T EER
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— mutex_unlock(struct mutex *mutx);
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struct mutex mutx; // X BN

mutex_init(&mutx); // ST E R

mutex_lock(&mutx); // 3KRENE /K
critical section code; // HFIGFR
mutex_unlock(&mutx); //BFE)

X{CRS
AR
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« EV7E<linux/wait.h>dn

struct _ wait_queue_head {

spinlock_t lock;
struct list_ head task list;

%

typedef struct _wait_queue_head wait_queue_head_t;
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struct __wait_queue {
unsigned int flags;
#define WQ_FLAG_EXCLUSIVE 0x01;
void *private;
wait_queue_func_t func;
struct list_head task list;

typedef struct _ wait_queue wait_queue_t;
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« ENME<linux/wait.h>m
« ENXFITIRASIL
— wait_queue_head_t wgh;
» EXFEYISL AT E
— init_waitqueue_head(wait_queue_head_t *wqgh);
» ¥R FRASISK
— DECLARE_WAIT_QUEUE_HEAD(name);
» TEXFIIRHZFEATISL
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« TENFOVIGRICRAGY
— DECLARE_WAITQUEUE(name, task);
> SR — NEFRAINamefIZ &G | taskiB 3
IREANERZEFNHERN currentfgst
o NN/ FEBREFINT
— add_wait_queue(wait_queue_head_t *q, wait_queue_t
*wait);
— remove_wait_queue(wait_queue_head_t *q,
wait_queue_t *wait);

» BIEEREFAETIwaitiZRIIZIZ TGk gtg R RIZ1FBA
FIEHERET |, IRENFRER
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— wait_event(queue, condition);
» HconditionFERY , IZEMR[E] ; BRUHEHAN

TASK_UNINTERRUPTIBLEZEEIAIRERRIRT | FHEE
queuesERIFFIATIZEREHE -

— wait_event_interruptible(queue, condition);
» HconditionAERY , IZEMIRME] ; BNHFEHAN

TASK_INTERRUPTIBLESSEIRREARIAS , FHE1E
queuetgERIFFATIEHENE
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— F1FBAGR(E

.

=

— wait_event_killable(queue, condition);
» HconditionAERT , IZEMIRME] ; BNHEHFEHAN

TASK_KILLABLESSEIRIRERRIAT: , FHEEqueuetgE
HYSF1S5BAG &5dEE

— wait_event_timeout(queue, condition, timeout);
» HconditionAERY , IZEMIRME] ; BNHFEHAN

TASK_UNINTERRUPTIBLEZSEYRVREARIADS , FHETE
queueisSERNZFFYEEEYE E ; ZFEZ=EAY(A]
timeoutiBidfg , SZEMIR[A]
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— F1FBAGR(E

* FHIFE

11

— wait_event_interruptible_timeout(queue, condition,
timerout);

» Heondition FERY , MZEMR[E] ; BRUHEHFZHA
TASK_INTERRUPTIBLEZEBUAIRERRIRZS |, FHEE
queueiBERIEFINTIEHERE L ; SFHZEAYE]
timeoutiiBRYf5 , MZEMR[A]
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* MREERA
— wake_up(wait_queue_head_t *queue);
» IREZE queuets RIFFFRA G IEGEREPRIRR B EEIRE
BIRNSHFHHIE
— wake_up_interruptible(wait_queue_head_t *queue);

» IREEF queuetBRIRIE GRS IEUEIEPRIRTEREIRSS
B TASK_INTERRUPTIBLERSSE TR
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o EEFFRAY!APEEAR
— sleep_on(wait_queue_head_t *q);
» 1EAFEHNAB] FiTREERR | FHE BN\ gIEENZE
SR BEERE
— interruptible_sleep_on(wait_queue_head_t *q);
» IHAEBFH N FRTAVEERR | S ERAQIEENZEST
A EREsE
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—- —ARfERTA
 EXFIWIIREGIAT | RHRAENER | RS
BB IR A BA S S R
— BESHEINSHITTE

» JEFHset_current_state(state_value)gizg
» JEFHset _task_state(task, state value)gfzg
» BiEXHcurrent->state = TASK INTERRUPTIBLE ,
FUTFHEED
. ;@iTschedule()i EﬁﬁCPU ﬂ;x,\lﬁl_$£ AT

- HiEWE S IREE | KBEFGINIRHESFEHASIS

IR ERYEEE
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- fEZE/HFFEHZE
- SChr b, MR 4\?&IL,\H[Z;j]E§
read/writeE{RsCH] | R EAREFEORENE

—- NRIEF B ERHFEURAE N HRERFEEE R
HEEEERAFERS | KafEfrN SEEE

A Y|

Hi2 , FEENEE  EERTLIEERE
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=B TEISIZES
— BEEM IR 2R I B
- IBEI
— EPRERIXERERF |, NRHIZERreadiREFRE , B
IRERBEUEREIEA R | HREMNIZRIEEE | S EEE)
AfG |, MREEAR PHERHAE

- [HES

— EPEZERIRIRE , RHEEBwriteig sz 1R(E , BR
IR B EBEHITEHEB NEUE | HENMZHEKFEZE | B
IR PRISIRRIEES , RPXPTHEBDT(E , RO
BE# PRI
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- [HZE/4F[HZE

— N FEERFIERR SRS
- [HEAS N EXHHESRIERENATT TV
- NIRRT LIS ERAO_NONBLOCKirERAS

iR EIESEEAIFEELT
— EENXfE <asm-generic/fcntl.h>dh
— NSRS E T O_NONBLOCK#FZE , readflwriteAISbIERS T
/318
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» IREFCIHER(F
— RGBS AR S IR BRI

L

open open
close release
read read
write write
Iseek lIseek
ioctl ioctl
select poll

mmap mmap
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o IRREC1AIR(E
— selectZSRFE
. L, HRE— N REEKET

CIHIEREEE

i

N

~Z Rt

H

)

selectAIEE]
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. RE IR
— X MzselectZRFE

—unsigned int(*poll)(struct file *filp, struct
poll_table_struct *wait);
—unsigned int(*poll)(struct file *filp,
poll_table *wait);
- filp: SH1E5T
« wait: B18ERIgET
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» IREFCIHER(F
— pol IREZIREAIES
- JARpoll_wait(EEE S HNFIRZ poll_tablef
%

- IREFEIARE RS AIEE A SRS
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o IRREC1AIR(E
— poll_tableFEREIEN
« EXTE<Ilinux/poll.h>r
typedef struct poll_table_struct {

poll_gueue_proc gproc;
} poll_table;

e,

typedef void (*poll_queue_proc)(struct file *,
wait_queue_head_t *, struct poll_table_struct *);
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- R
— poll_wait()ER%£Y

« EXE<Ilinux/poll.h>r
« void poll_wait(struct file *filp,
wa)it_queue_head_t *wait_address, poll_table
*p ;
— filp: SITERAERNS S SUHEE
— wait_address: IRFIXEIAVEFRATISL
— p: RZAEBEREIAFRIEET
» poll_wait()RZURAAA~=5 [EEZE , BIN(E3h)

FHERIEIwait S5 S EAS S FIE R
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« IREFIIEEE(E
— poll#Z{FiR[al{E
- BEIREITFIEN "B BULEER :
— POLLIN %20 P ZREE
— POLLOUT IRBALEES

— POLLRDNORM ¥{Ea[isE
— POLLWRNORM ¥ETE

- ISR ENT@EIRE : POLLIN | POLLRDNORM

- RS A SEERE . POLLOUT | POLLWRNORM
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- IRTEECIERF
— pollIEE—RiSta

xxx_poll()

{
unsigned int mask = 0; // EXIR[EIE

// EEpoll_wait(IEH R IIRS

|f( device is ready for read ) {
mask = POLLIN | POLLRDNORM,;
}

return mask;

}
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* FrIEA]

- *E%ILJ\
o [B3E: IRBARFENPEFEATE
 JEFESE: I/ ARAMEN BEEREPAE
- 1018): ANV FARREFEIERSHINEE EEmME

- b —BIREE | EENNEER
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- FELinuxRGeH |, REERNERESHRSEI
« EXERZIRIES

arch/arm/include/asm/signal.h

B%SIGSTOP%I]SIGKILLW/\ B9,

AR EBES
- MNRE—MEEXEWHIEEIR , RIZIEXAEIATT

794018

ﬁ*n Abﬂzl (A7 m%
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* S IEA
— ¥R LA N FRE SR

.« 52FkF SETOWNiZ4l6§4S
— ZA IR BIRE SIS HHAEE NAHEE | XEENIRS
IREN & HAEE A Be AR S
=mkF SETFLIZ4%I&4S
— ZASIRE N IEFASYNCIES, , BP @i

« SSRksignal ) RFE A

- ZARGRAFIEESIGIOESHIAIMANS S IEREL
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- FIER]
- KR RSB IR S IR
- S735F_SETOWN#ZHId <

— 4GS hEEESip->f_owneng B IRIRGHIZID ;
XMESHNIZTR  RERNTTRIE
- XF5F_SETFLImHI@<
— BEFASYNCIRESZRT | IR IXEIHRYfasync()REHS
BT | FrLA , IKEN iz sEIlfasync()ERER
- BEIES

- FEIREIEF |, SIREFRFILUREH | IREIXEINIZE
A Akill_fasync() REBRBIENANES
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- RESAEARAS
» fasync_struct#FHiE=REIENX
— EXTE<linux/fs.h>eh
— IRFRNPFEERIP—MZEUERETE
« IRFBITNF XS fasync_structBIRLESFIRYER
- B :
struct xxx_cdev {
struct cdev cdev;

struct fasync_struct *async_queue;

%
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« FEEAN
— R IRENPAIfasync(RiEL
. fasync(ig=IRiE
— int (*fasync)(int fd, struct file *filp, int on);
» fd: SFHBIARTT
» filp: SUFLEFIEET
» on: R EFERIAYERFiRE
» IRE]: IFEFRRAIL , 0FRTARNE | REFRREK
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. EBEA

N\

’

— REFIXENFHAYfasync()ERZEY

- (NFREIE

Ifasync_helper()ER&g

» fasync()EREE WL -
static int xxx_fasync(int fd, struct file *filp, int mode)

{

struct xxx_cdev *dev = filp->private_data;

return fasync_helper( fd, filp, mode, &dev-
>async_queue );

}
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» F1EA]
— fasync_helper()E{zX
« ¥ttt fasync_struct RS ERNG |, 555
NEFMNZEREMN
« BERIsRLRT /9fasync_structo ECRIARE
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« FEEAN
— kill_fasync()E&£%
- £ lx%’ﬁﬁ _ﬂ«)\gf B, MOZE R ERETER
SIGIOES __h;kEITj]POLL IN ; ISR
POLL_OUT
o SCINEARZIREESfs/fentl.cHp
« void kill_fasync(struct fasync_struct **fp, int sig,
int band);
— fp: BEHTBIERIRAS
— sig: RN ES
— band: %% , BEIPOLL_IN&POLL_OUT
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+ FoIEA
— [E5HE
- AN, PEIRAR A RETISA SO

static ssize_t xxx_write(struct file *filp, const char __user
*buf, size_t count, loff_t *f_pos)

{

struct xxx_dev *dev = filp->private_data;

if( dev->async_queue) {
kill_fasync( &dev->async_queue, SIGIO, POLL_IN );
}
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* FIEAN
— WlRRFS S EA

o EXAHRIART |, Moz SKENAIfasyncRREUE S A
Ma—ry—a#FJEﬂJ BAZ &= s R

YIS,

static int xxx_release(struct inode *inode, struct file
*filp)

{

xxx_fasync( -1, filp, 0);
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select BL/5

w5 R
zgim B RSHEA A5 %
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v \
select N #% 2231 ™ Iji[
BRIRAN T \

FH %€ & A 7E It 1
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B/ 5 RS AR
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poll
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» PFIERT =S

|/ /\\ 2z

— FPfrDsR
« IRIFEDR
— BT

PRI

— SMaBRkR

: RBETCPURZ , INEEFIE<S. md. bR
. RETCPUSNEB , HYMRIRHIEK

S S

— IR AL AR LRl | RS | chiT

AHEEE

mAz , {BESEredrs~a4
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» FREAIERTES
- FRK
s BAOBEDZ

— [EEFH . CPUARNERIFETOEARNTIRS |, 840
FTrS A MAIHI TR A Ot

— JEEEFRT | S TFIEE—T AL, BIREEE
RS FIR B BN EA i
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» FRF0ERT =%
— LinuxepRr b ERFE R aEia)
 FELINUXESeh , hERANERE RS BRI © TR
X¥EB(Top Half)FOER¥ER(Bottom Half)

- TRFER - STRUR AR DI R SRITNRE | (HEREME SR
AN S 7 e PR HTASH B ir S EalitT &
iICHlT" AUITHE , RS R AR IR R iR
JEHEERHRITBAIRE | IZIT AR T

- 3 - BRSPS AR RS TS | ZEBDES
E;;%i}l;ﬁ%% , FEEXIECIAERT |, 1ZEB BT LA RO
YT
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» PFIERT =S

— FRdmiE

]

 SCIEARIZIR(IEkernel/irg/manage.cF
— HHHTERIS
— FRRTbER RSN
— HHHTRERR
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» FFRANERT =S
— TS
- int request_irq(unsigned int irq, irq_handler_t
handler, unsigned long irgflags, const char *name,
void *dev _id);
— irq: FEIBAPES
— handler: FREARRIRRTAMNERERES
— irgflags: #lfriRE
" ey id: e ot StERCUTRT
— dev_id: (LB T IREREIRVIEET | 1B E AT HE AW
BRI

— IR[E]: BINREO , KWUREIRIE
» %IIE\\IVAL: RERISHIFIT S TR EE PRI R G E T

» -EBUSY: RFHIES WK G A B RS
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» PHFIERT =S
— hT RS

B AERE
— IRQF_SHARED: FRRZ/MEFHLZ= il
— IRQF_SAMPLE_RANDOM: BT BEMEFH-FHIBE AL
— IRQF_TRIGGER_RISING: _EFi& it by
— IRQF_TRIGGER_FALLING: P& S A by
— IRQF_TRIGGER_HIGH: & fitk kT
— IRQF_TRIGGER_LOW: {EEE S fi s Atk
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o [ IZKE*DEETJ%%
— PR TERR T

« static irgreturn_t (*irg_handler_t)(int irg, void
*dev_id);
— irq: S
— dev_id: BEEBIRBEENEET
— R[]l BEUREEIT :
» IRQ_NONE: &fii4big
» IRQ_HANDLED: IEE SR IZREIZIE
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» PFIERT =S

— FRRTRERY
- void free_irg(unsigned int irq, void *dev_id);
— irq: fFREMAYIRQS
— dev_id: {&iBLa Rt IR R ET RIS ET
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» PFIERT =S

— FPiImiE
- (SEEEFOFERR T
— IEEFIS
— ZRCPULER
— ehifrfNtasklet
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\ 4 r——
» FRRTFNERT =S
— (SEEEFN R P i
- IBEFHTS
— SCIIEARZIRSkernel/irg/manage.cH
— void disable_irg(unsigned int irq);
» BRI rgis eI
— void disable_irg_nosync(unsigned int irq);

» FERirgisERY PR |, 1IXERERZENRE] , AERFATEELE
EPITHIR R ERE

— void enable_irg(unsigned int irq);

» {F8eirqig e/ Rk
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* FREANERT =5
— (EREAN ik R

« ZNCPUEEZRHkT
— X E<linux/irgflags.h>H
» local_irg_disable()
» local_irg_enable()
» local_irg_save()
» local_irg_restore()
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* FREANERT =5
— (EREAN ik R

« BRepltfrtasklet
— SCIEARZIR( IS kernel/softirg.cH
» local_bh_disable()
» local_bh_enable()
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» PFIERT =S

— FRdmiE

o JEREEEBHLE
— FELinux P SEIERAERRIHI £ 22
» tasklet
» TAERAS
» BT
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* FRfrAIERS =S
— tasklet
« EXTE<linux/interrupt.h>rh

. taskletENX
— DECLARE_TASKLET( taskletname, tasklet_func, data);
» taskletname: FFE N BYtaskletZ=
» tasklet_func: tasklet{MBEREY
» data: IF{E \taskletdbIEREISEL
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o HRRTFIERTES
— tasklet
o tasklet{MEERZE]

— void tasklet_func(unsigned long data);

o taskletg

— =PI IERRE A FHtasklet_schedule()BRiZY

— void tasklet_schedule(struct tasklet_struct
*taskletname);
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HIX T

ERTES

- T{ERAFI(work queue)ELinux kernel§& T {EHE

QhEF

=T
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- fEIE

TYERASIROSRE AR
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F‘E:.:EEHE
« TYERASIE2.6RT

BRHRITES—FFHH ; L%EIJM%J%DBH“ZTaskIetT b
CVERAG R IS T /e — P AR TE
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— THERASL
- TRERSREIEN

— EXTE<linux/workqueue.h >

struct work_struct {

atomic_long_t data; // IERTARINSFIIER TIEE
ZRFERYIEET

struct list_head entry; // T{EHIEHERL R
work_func_t func; // T/EERREL , A SCI

%
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» RFFNERTES
— T{EBAS!
- TIEEUEREIEN
— X E<linux/workqueue.h>H
typedef void (*work_func_t)(struct work_struct
*work); // T{FeREURES
struct delayed_work {
struct work_struct work; // TAEEFIA
struct timer _list timer; // ¥ EEHTEVER 25
L /7 ARERSEIRHTHY TAERVSEHAIR



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux=2 = IKE)

» SPTFIERTES
— T{ERAS
« THERABURAE
— YIe e TAE

» INIT_WORK(struct work_struct *work,
work_func_t func);

o WIaat TARBNSIF45 € TAERASI AL 2 pR K

» INIT_DELAYED_WORK(struct delayed_work *work,
work_func_t func);

* VIR AEIR TAE RS 45 € TAEBA S AL 2E bR %
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. chHTRIRERTES
— TERAS
« THEIRME
- FEIL(E
» int schedule_work(struct work_struct *work);

« AR, RIFETTAFACIE ek B IR AT 4 B 1) AT
S\ A T AR 3 4%
» int schedule_delayed_work(struct delayed_work
*work, unsigned long delay);

o« WIEHEIE TAE, BISETARALTE R BER A0 25 A 1Y
TAEBAAIAI TAEF 2R, Jfdia e (AR I 8] ([R] A A%
7E I 2% S IR A )
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e [ IZKE*DEHTJ%%
— TEBASY
« T{EEAE
_ RIBR TS

» void flush_scheduled _work(void);

o ETERE TAERAA, MRS —ES%5, E2IBA
HI T A TARER A AT 5 1k

- BUHIER T (%

» int cancel_delayed_work(struct delayed_work
*work);

o BUHBE TAEAA R AL T2 AR I RE IR T AR
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+ FPFIFIERT RS
- TAERASI

TAFERAE
- BUETAE

» int cancel_work_sync(struct work_struct *work);

o BUHBRE TAEBANS AL T2 RIS R AR, ik
TAREHE R LA IRAT, 2R HEE S
T AR AL B R H 58 1K
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. chUFFIRERTSE
— T/ERAF
« TEEZIE
- TEBREREANR EE— 1 HENRIZERE , ERABRT
BNCPUIE— KBS “events” BITIEELR , HiF
FAschedule_workBt , XN T {EE LIRS WIREELHITT
{EstR EAFFE TAE
— LA EN BB E SR ARE TEE ZERSCIL TIES |
HiREER5RA , R ERHRE TIER\YIREKRE ,
?ﬂg?til%*—j%ﬁ{ K, XPEERAICZEE S T/EE ZiEH
T{ERAS!
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 FRHTFNERY RS
— T1ERAD
« T{EBAS
— TYER\SIEBRESEEIE N
» ENXERZ R IEkernel/workqueue.cH

struct workqueue_struct {

struct list_head list;

const char *name;
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+ FPFIFIERT RS
- TAERAS

TAEBAF 3R
— BT {ERAS

» struct workqueue_struct
*create_workqueue(const char *name);

o GUEEH I TARBNSUAIAI N B TAE & 2682, nameH
TIZNIZE AR i 44



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux=2 = IKE)

» SPTFIERTES
— T{ERAS
« THERABURAE
- AELF

» int queue_work(struct workqueue_struct *wq,
struct work_struct *work);

o W TAE, 22l T schedule work()ER%l; BigE T
YEworkie a2 2546 € TAE P\ Flwg
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» PHFIERT =S
— TERAS
« TYERNFIIRIE
— EEIERT(E
» int queue_delayed_work(struct workqueue_struct

*wq, struct work_struct *work, unsigned long
delay);

o W TAE, ZEfl+schedule_work()eREL; H#ifE & 4k
IR TAEwork$E 2225 ¥ € TAER\Flwqg, FF8E LR
B B8] (7] PN A% 7 B 2 2B 38 Ab )
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. RUTRIERT 28
— TEBASY
« TEBASIIERAE
— JRlHET ARSI
» void flush_workqueue(struct workqueue_struct
*wq);
o RFrTEE LIERASlwg, IR #e—H%R, HE
BAA A ) BT A A AR AR AAAT 58 B
— HERT/ERAS
» void destroy_workqueue(struct
workqueue_struct *wq);

 BHEHE E TAERAFlwg
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R
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o FxehitFOtasklet{3o8=1T
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- TEX864MEEEHA B/ O AT
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« PARZEHRATNIEERERFEE
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- RES/0AE

— Linux&%:H

HY

« EMTEarc

REH AR IS

izl

n/arm/include/asm/memory.hF

— unsigned long virt_to_phys(void *x);
» RERABIL SR IR
— void *phys_to_virt(unsigned long x);

» YIHERIHAE IR R st
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» RFSI/019]
- X &l/OWNFRIE)
- [/ORTRERTS
« 1/OP7ZR
+ [/ORFEY
- /OREREI
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- WES1/0ia(9)
- 1/ORFHIB

PR OWFRIE TR TER | EEFZAIR
Hrequest_mem_region()RECEEHIS

- j@idrequest_mem_region ()R ERIBHI/ORTER

B, A~B{ER T LAArelease_mem_region()ERZX
FERN
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» RFS1/01h1E
- //ORTFERIE

]

« EXfE<linux/ioport.h>F

— struct resource *request_mem_region(unsigned long
first, unsigned long len, const char *name);

» first: fFERIEAIARYY/ O TSR bt (TR
» len: FFEIBHANI/OREFEXRKE

» name: ZRFXRZFR

» IR[A]: pDIIREIHENULL

, REUREINULL
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- WES1/0ia(9)

— I/ORfFRRET

- ERZBIBE/ORFEZRI , EEEHLERE
ioremap ()RR EETA A0 R b HIRET R P4 r'=
WA | iZARZEREAE T AR SR FEUS ERY4 )T
LB ; @iTioremap () REGRISHIREABLE N i%

%}i'zlounmap()hm

* ioremap()RELE(UFvmalloc()IhEE , BEEET
HWRE , (BEeAHiTvmalloc)FFriTIRE
SETH
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» RFE51/0i1a]
— /ORTFIREY

« TENX fEarch/arm/include/asm/io.hea

— void __iomem *ioremap(unsigned long phys_addr,
Size_t size);

» P hys_a ddr: ?% H%%j El‘J I/ @) |7\:| ﬁ#@fiﬁyﬁimii (%fii@ﬂt)
» size: fFIRGIRII/ ONFF X ERA /N

» IR[E]: pIIIROIEIRGTFEHIPRIZ]/ONTFRERAMELE |, 25
MEREINULL
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- RES1/015I0)
— I/OF1FEY

* Az A ORFRIFBURE 7 —&RSIEIARER
— IEE/OMTF
- SNI/OK?Z
— JELHEE/OMTF
— LB N/O?F
- SHI/ONTE
- RE/OWTF
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» NESI/O15|9]
— I[/OREFFE
- {ZEEU/ORTF

— unsigned int ioread8(void *addr);
— unsigned int ioread16(void *addr);
— unsigned int ioread32(void *addr);

- EAI/ORTF
— unsigned int iowrite8(void *addr);
— unsigned int iowritel6(void *addr);
— unsigned int iowrite32(void *addr);
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- RES1/015I0)
— I/OF1FEY

- EELEE/OREF
— void ioread8_rep(void *addr, void *buf, unsigned
long count);
— void ioread16_rep(void *addr, void *buf, unsigned
long count);

— void ioread32_rep(void *addr, void *buf, unsigned
long count);
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- RES1/015I0)
— I/OF1FEY

. EEB /O
— void iowrite8_rep(void *addr, void *buf, unsigned
long count);
— void iowritel6_rep(void *addr, void *buf, unsigned
long count);
— void iowrite32_rep(void *addr, void *buf, unsigned
long count);
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» RFE51/0i1a]
- [/OTFZEY
- SHI/OMFF

— void memcpy_fromio(void *dest, void *source,
unsigned int count);

— void memcpy_toio(void *dest, void *source,
unsigned int count);

- REI/ORF

— void memset_io(void *addr, u8 value, unsigned int
count);
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- RESI/OAIE
— [/ORFFER
- UI/ONFEAEHIE

[SRPVAEA= i p =i

— void iounmap(void __iomem * io_addr);

» FEIEioremap () IETHII/ORTZ

— void release_mem_region(unsigned long start,
unsigned long len);

» R request_mem_region()BiEAY/ORTE
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- RESI/O5a]
~- I/ORFH/IERE

request mem region ()

ioread[x] ()«
iowrite[x] O) Z&15 9]

= —
release mem region ()

IR A IR S AR R N £,
sopen()ffE AT

i AR AT IR
read(). write(). ioctl()%5

#RAE T

T I E 1 25 DR B A R ) 2k
gl release() e fE h kAT
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« NE5I/0O15E]
— /O FaRBREY
« 7EARM LinuxZ&4eh | iS5 S P iait g
FENTAMEZT/ O TZYI IR B iz R AR SH
5 , iIXNRETEIE map_descEiES S imiA
« X fxarch/arm/include/asm/mach/map.h/r
struct map_desc {
unsigned long virtual; // {FELETHIZRET L
unsigned long pfn; // M__phys_to_pfn(phy_addr)i5%|
unsigned long length; // FIRGTHIRTZX IR A/
unsigned int type; // fFIRETHIRTFEES
};



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux=2 = IKE)

« RFES/015E]
- DMA(BE#R=F515))
- DMAR—HMILHECPURIS SR LIEIMES R AR
FZBH T RSB 5
 DMARXBA BT —MERTFRARE. RIgFHK

ZIRTBHIIMNR | ERRIMKE TR BEEUE—
s
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» RIES1/Oi71a]
- DMA(BEZEARFIEIR)
- DMAZ X 5Cache

e

HDMATE I
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- WES1/0ia(9)
- DMA(BEZRFAR)

- DMAZE X
- REFEFATFEINERREFHIEI— R X IFREFRIDMALE T
X , FEiIRSB A I scatter/gather CSG(HE/ERERE)AY
BERT , DMAZG X /REYIE FiEsemd
— SFISAIREMS , DMARERBEE16MBLA TRIARFER
1T , FEERkmalloc()8;__get_free_pages()ZEEREIFRIS
DMAZ HXHEY , N{EEFAGFP_DMAtRE
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» AFS1/01319]

- DMA(BZAFAR)
» DMABREY

— ETFDMARYRE4EFR S Zeith it M FApERIbIL | Skttt
ENRERE TEERIRNTFIEIL , PRI RN CPURS

B _LEFINREERINEIEIE ( R38R0 ERtbE )
— DMABRESwZE & Cache—E 4 a)/R
— DMABRSSEFERN S EBILE -
» DEc— R DMAZHX
» X BB X P4 IR R RlAa At
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» RIES1/Oi71a]
- DMA(BE#RFiHIE)

- DMAZZ T

X 5> Fc

— HIEDMAZ RXEY7Z__get_dma_pages()
» #define __get_dma_pages(gfp_mask, order)
__get_free_pages((gfp_mask) | GFP_DMA,(order))
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- AFES1/0H
— DMA(BE#RF(a)
- DMAZZ X o
— P ESEHMDMA—EENIRTZE X,

» void *dma_alloc_coherent(struct device *dev, size t
size, dma_addr_t *dma_handle, gfp_t flag)

o dev: 5 FEDMAZE I X A £

e size: {53 B DMAZE it [X F) K /)N

« dma_handle: DMAZE 1 [X [t s £ bk
 gfp: WA BLhR &

e JR[A]: HiE B A DMAZE I X 1) g HDL b

» void dma_free_coherent(struct device *dev, size t
size, void *vaddr, dma_addr_t dma_handle);
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. P\J??'—ﬁl/ogﬁrcﬂ \
-~ DMAEBEZEARFAE)
- DMAZZ HX 5o EL
— SESENEAFHIIDMAEHX

» void *dma_alloc_writecombine(struct device *dey,
size_t size, dma_addr_t *handle, gfp_t gfp);

dev: 5570 BL DMAZE M X 1Rk 4%

size: £ BC DMAZE 1 X ) R/
dma_handle: DMAZZH X Ak 26 i kil
gfp: AR &

iR [A]: B 2 I DMAZE I X R UL HB kit
» #define

dma_free_writecombine(dev,size,cpu_addr,handle)
dma_free_coherent(dev,size,cpu_addr,handle)



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux=2 = IKE)

- WES1/0ia(9)
- DMA(BEZRFAR)

- DMAEE

— FARRT—1E , FEFERDMAZ AT , IREIREIEFR EsTM]
RiZEIEDMAEIE
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. W??'—ﬁI/ﬁ)ifil‘Eﬂ

- DMA(E#Z=AFIR)
- DMABEBR(E
— iESkDMAEE
» int request_dma(dmach_t channel, const char *
device_id);
* channel: £ 15 FIDMAIE E 5
* device_id: FriRi% & 1 FAF & (HILLE/proc/dmaH)
o IR[Al: BTk [EIO, IR Bl e
RHDMAEIE
» void free_dma(dmach_t channel);
* channel: 78I DMAIEIE 5

N
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- NES1/0i5(E] —
_ DMABEEREHE)

- DMAfEFR2 /
S8 7E A% IR RN 4 i ——
/

[

il fEread(). write().
ioctl() &R E R AT

A A FE AR P

INRfERE W, 24T
DMAf& 461 J 1) W Ak 2

[

1

P JDMAZE i [X

I AT 1 2 IR B AR 4%
ol release() e fE Hh AT

free dma()
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* mMMapiRERIE
— MMapIREFRIEX N mmap R FiEFE
— mMmap: SRR
s EHAENEVAES EIEK—HRVMA

o JHXHRVMAHFTIRET

« INERIZFIXENTERR “w‘dfF,z%é}EE’Jflle operationsie
X T7mmapEfE , NEARE

s BIXMNVMAIBRAZIHFEVMAg R+
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» mMapiREERF

- VMA(FEHRZFEX)

* FEIAAFX(VMA)ZLinuxR iz -%%%ﬁfi—ﬁ\iﬁﬁﬁ’ﬂ
S iEZS A RO IR I AU R &R 5514

« —PVMARER— M HERNEURFEI— M RRXE,

— BRI RSHIRAE RIS ST AIESERE A
HBUESERE
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- MMapigHEs

— VMA(ER

AN

EIARTE

2(F

X)

o —PNAFERIARFXTE/proc/[i#FEid]/mapsiEid

— start-end: ZARFXHFIRFIERIBLUE GHFER

tU

FUBLE)

— perm: IZHRFXBIFRIPRL(p: FAR s: HF)
— offset: ZARFXXINAESFFRIRBANE

— major:minor: IZRNFXETH S FFIEIR B ERIRES
— inode: 1IZARFXET S {4AJinode S
— image: ZAFXGI RIS B (B FERR)
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« mMMapiZEIRlE
— VMA(EHLRFEXE,)

« vm_area_structziEEiEN
— EBXE<linux/mm_types.h>r
struct vm_area_struct {
struct mm_struct *vm_mm:; // FribaStthtzs|E]
unsigned long vm_start; // EHIRNEFX At
unsigned long vm_end; //EHAARFEX &Rt
pgprot_t vm_page_prot; //i51a1A R
unsigned long vm_flags; //EIAREX SRS

s;r%_Jl_ct vm_operations_struct *vm_ops; //#Z{EVMARIEREE
B
unsigned long vm_pgoff; // {mfE(Tans)
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* MMapILR

— VMA(]

- EEIARTF

AT

THIARF

1

X 1)

X IR

— IR/ ORFIRET Rt

» VM_IO: Fr&izNF Xig m RTFIRETEY/ O R X g |,
Zine =B RSz X8 S mH e TR E
(core dump)/r

» VM_RESERVED: t7&1zHF XA EE#
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* mMMapiZHRIE

— VMA(]

AT

EIARFEX )

« vm_operations_structHIEEAITE N
— EXTE<|linux/mm.h>H
struct vm_operations_struct {
void (*open)(struct vm_area_struct *area); // ¥JF+
vmaRT I THIRREL
void (*close)(struct vm_area_struct *area); // <[7]

vMaRT A THIRREL
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* mMMapiRERIE

_ VMA(J JU\PEIY_ XiEZ)

IPFEITMmMap()RZEEARE | RE.VMAY_IR%
F’:EE)JS’Z#LK{’E 1"J1Z|KEI’Jmma 0 (IZERI I HU
MEE~% , AZAERVMARopen()ERZEY ,

Pt E’:EE)JE’Jmmap()u%TA’EE EI(F _vma—

>VmM_ops->open()
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» mMapiREERF

— IZFIKFNFHAIMmap

1ZT7.<1’I54" I = AR —Et KRR IR s NfF L
%F'bk%iﬁx JPZS AR |, SEfR EEEA(A]
53

. m% apRERVE S R L B L E Y IR A AY
F

- K5 éﬁ%[ﬂ%z)%%lﬁ\ﬁa%h{ LB ARFRIRF=IE
AIBRETE AN, WFEROFHERFRIVRENS |

*ﬂLWM%%%Ex
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« mmapigEIRE
— RBIEEIFAIMmap

* int (*mmap)(struct file *filp, struct
vim_area_struct *area);

— filp: X485
— area: FIRETAUHFEVMaigET
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« MMapPiZEHIR/E

R IRENRE Y TR
«
« &

Jremap_pfn_range()RE—IREILFTE
Jnopage()EIRAIVMARII— N RE
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« MMapiREFER(E

— {5

Jremap_pfn_range()BRE—IREIIFIETRE
» SCIIAERIZIRCEBmm/memory.cH

— int remap_pfn_range(struct vm_area_struct *vma,

unsigned long addr, unsigned long pfn, unsigned size,
pgprot_t prot);

» vma: EIARFXIEGEET

» addr: FRHARTFIRIGHE

» pfn: RERGIAVYREMBIIFRETUNS | AILUES YR ELE
>>PAGE_SHIFT/5Z|

» size: {FIRETRIAF XIZHIAR /)N
» prot: vmalYRIFE M
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I

e

— B EELinuxF I —3FHFEIRE . W%

ImiscdeviceHIREMEIAR

- FMBRFRBFEE—FIRFS(10) , BEERE
(IIBRIEESAE

\

A — NS RS EAOE | MHeE
TR R RS ST A



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

LinuX=2 8 553X 5]

4

| SILAZ
/%%1\'1«2 ==
— miscdeviceZESEEIEN
« EMXfE<linux/miscdevice.h>m
struct miscdevice {
int minor; // JRISHE
const char *name; // iR ZFR

const struct file_operations *fops; // RFRIEES
struct list_head list; // iBZRMRBEUEET =

struct device *parent; // BJgeFERIRIRSEISET
struct device *this_device; // & &HIdeviceSta{f 55t
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LinuX= = IX]

. 3

e

\

— RN
o SLINEARZIE RS driver/char/misc.c
— int misc_register(struct miscdevice *misc);
» E—NERIRE
— int misc_deregister(struct miscdevice *misc);
» BRI E
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o sysfs3{4

R

— sysfsE

— sysfs@EMramfs]

HERS

Linux2.6 %3

ICE1UAN

EiRt—S

ﬁm*m W?_

H 2R

PIFFHIS
SN HEIE

4, L,L&nsmzwﬂﬂa%u F'i|EﬂE|’J——E>z(7‘%%

documentation/filesystems/sysfs.txt)

— sysTSiBIERAER R LRNRS. BELFNSSHLR,

TRAISE | EELA

3/

N EEIYVallEES]
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» systsSIH RS

~ sysfsSTHRHEEF
 block

- R EMAERIRE , T FERON— PRI ;
FNMFER ITNESI LB | eliERiZRIEhHY
%FEEEE’J Franigeg KNG ; HRYloopRige 2 (ERX

SteAE i 6

* bus

- REPEMIATE RS , ST FERYN—FEE ) 85

ST BHR N EaRAdevicestldriversfIHR |, BIE

ARFTAINBTZEERENIRE | FEESR S
PRI EMENZ S LI E KL
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e sysfsNAFZR TGt
— sysfsS)FRFER

e class
- RBEPEMIIATEIREINEESE , BN BRXIN— N HEESE
 devices
- REFEMBIFTBEIRSE
 firmware
— REHRIENS
. fs

- RETPHISX RS
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e sysfsNAFZR TGt
— sysfsS)FRFER

e kernel

- RZFPHECESE
« module

- REPBERRER
« power

— RFEHRIEEREIT



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linuxiz&5iRE

» kobjectZ5FafR
- BRI BT

—13*51?% =S systsNIERFEAR X5 | 7(‘ %
0 ARV E

ErapkLi

-

nux 2.6IRETREIZ SRS

FINkobject RN N sysfs§Z1¢§2}E

e

3K
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» kobjectZ5FafR

— IZEWRSIEZEL

kobjecti2 E#HERNAZIHELL:

C++H

AHIESS | FTlA
AE(BHER

2&ydh - LN : device , bus , device driver

classE RS iaER 28T
iR EITkobjectiEE RSk |, F2pk 7 — PR

514

VS EE ; XL B4
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« kobjectZEta{K
— kobjectHHEEIE N
« EXTE<linux/kobject.h>rn
struct kobject {

const char *name; // 3B FR

struct list_head entry; // AF4EIFFTERIZEEIRIkobjectxd
SHYRER

struct kobject *parent; // {5 A BEFERIALXISRATISET
struct kset *kset; // JISEFAEBHES

struct kobj_type *ktype; // X538

struct sysfs_dirent *sd; // sysfsN/4RFZEHREAO

struct kref kref; // 3455 |FHiT4L

A
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» kobjectZ5FafR

— kobject#HIESEBITEN
 IZEMWRER IR IR L IMALER
— unsigned int state_initialized:1; // XSRS IRE

— unsigned int state_in_sysfs:1; // XIS fEsysfsTFEiRE

— unsigned int state_add_uevent_sent:1; // XJ&i70
"PIEIR S RIERE

— unsigned int state_remove_uevent_sent:1; // XIS 1HIBR
M RIE RS

IUn

"R

diinl
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» kobjectZ5FafR
— kobj_typeZLHafR

o IZEEMHARIDR T kobject S iI—L B

« ENXE<linux/kobject.h>mn
struct kobj_type {

void (*release)(struct kobject *kobj); // BTN
kobject HFBHIEIE , 2kobjectys |ﬁﬁl‘|"k$UJOEIW§Zﬂ%

struct sysfs ops *sysfs_ops; // sysfsSF R B
HEREREE

struct attrlbute **default_attrs; // kobjectX IS E %5
g e
};
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+ kobjectZEax
— sysfs_opsZ5fafR
« EEXFE<linux/sysfs.h> &

struct sysfs_ops {
ssize_t (*show)(struct kobject *kobj, struct attribute

*attr, char *buf); // ZREFERBHSUSRTZERETEH |
1ZREE B EFAbufhREZSHF

ssize_t (*store)(struct kobJect *kobj, struct attribute
*attr, const char *buf size t count); // ZAARPEREMX
HENZRREVERE . BPFERPEANERE
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» kobjectéEraf
— attributeZ5Fa (K

« ENXTE<linux/sysfs.h> /
struct attribute {
const char *name; // iZIBM4 S4B FR
struct module *owner; // ZBMHEM(HHBEE IR
mode_t mode; // ZEMHSSRISHRIPAL
Jy
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» kobjectZEHa
— kobjecti{E
 SCHIFENIZIE(CEBlib/kobject.cH
. #IIRMIIER
— void kobject_init(struct kobject *kobj, struct kobj_type *ktype);
» ko bj . 'fi_lt'T‘)J tf:ﬁ't El"] ko bj ectiﬂ“;%
» ktype: ?%T‘)Jylﬁﬂﬁ ko bjECth%Eng%;%@
ES i pUE
— int kobject_add(struct kobject *kobj, struct kobject *parent,
const char *fmt, ...);

» kobj: fFiEMHAIKkobjectXd5:

» parent: FHEMIIRAIIIIISR

» fmt: BAHSE , ERTEBNRENR
» IR[E]: FIHREO , KBLREIRE



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linuxix & ieiy

« kobjectZ5RIfR

— kobjecti®{E
* FIRFEMIISR
— int kobject_init_and_add(struct kobject *kobj, struct

klpbj_tyfe *ktype, struct kobject *parent, const char
*tmt, ...);

» kobj: F#]eattAIkobjectids:
» ktype: Z#Iiatkobject S RIRT SRR
» parent: fHEMIISRAYILITSR
» fmt IS\VHEE , ERTEENREIR
» IR[E]: BIIIREIO , KBUREIG(E

* MIPRITER

— void kobject_del(struct kobject *kobj);

» kobj: 1FIERAIkobjectII5R
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- kobjectZ5Faf
— kobjecti®{E
- 1NN | FTTEY
— struct kobject *kobject_get(struct kobject *kobj);
» JgkobjectiIRAYSIAITEUNL , BENRENZIISRISTT
» kobject: {F18{ERIkobjectXI5R
» IR[E]: IREIE{FEHIkobject XIZRIgET
- WS ABITEL
— void kobject_put(struct kobject *kobj);
» ¥kobjectR IS A3 | R , (1S FRHEER0 , I
e Ferelease () BRETFERUZXTR
» kobject: 1FH{EAYkobjectX5
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» ksetZ5Fa{R

— kset2EEHE:ZEE

sl

g

5

— kseté&.m%ﬁ

. EMXFE<linux/kobject.h>rn

Sha%d

struct kset {
struct list_head list; // #EFizEE & kobjectidgigzRk
spinlock_t list_lock; // M Fiz& & RISERAYRIFEL
struct kobject kobj; // RExHYkobjectidsr , F-EEARS
struct kset_uevent_ops *uevent_ops; //AMBHIFREERY

¥

BFES

2HIkobjectlVEES |, fEsysfsH
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o ksetZ5HafK
— kset_uevent_opsZSrafk
« BMXTE<linux/kobject.h>rn
struct kset_uevent_ops {

int (*filter)(struct kset *kset, struct kobject *kobj); // 1%
BERERBRBHEMHERERIAF=IE ; INRBIERE , A
EIBE
const char *(*name)(struct kset *kset, struct kobject
*kobj); // ZBEBE=rrEEids AP BRI RER AN IR
int (Ffuevent)(struct kset *kset, struct kobject *kobj,
struct kobj _uevent_env *env); // 1ZE{EIEHEPTBEER
SRR TR

%
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o ksetZSHa

— kseti2{E

 SCIIAE AR Blib/kobject.cH

AN

- IS

— void

<
kset_init(struct kset *kset);

» kset: FFIR{tHYksetER S
- EMES
— int kset_register(struct kset *kset);
» kset: fHEMEIRZHkset&E S
» IRE]: pEIRE]0 , KEOREIRE
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o« ksetZEHgfR
— kseti®{E
- SIEFHEMES

— struct kset * kset_create_and _add(const char *name,
struct kset_uevent_ops *u, struct kobject *parent_kobj);

» name; ksetEES R
» U ksetEE S HPANERRINSHFRIERIEES
» parent_kobj: BIREFERIARTSR
» IR[A]: A INEIEERIksetESTEET , KMUREINULL
- ERES
— void kset_unregister(struct kset *kset);
» kset: FpFHERIkset I5R
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. R\
— bus_typefEfafRK
« X TE<Ilinux/device.h>eh
struct bus_type {
const char *name; // BZ&3BFR
struct bus_attribute *bus_attrs; // BBt
struct device attribute *dev_attrs; // IRZEMH
struct driver_attribute *drv_attrs; // 3XzhEE

int (*match)(struct device *dev, struct device_driver *drv);
int (uevent)(struct device *dev, struct kobj_uevent_env *env);

struct pm_ext_ops *pm; // BIREIRE(EES
struct bus_type_private *p;
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¢ Ilé\z%
— bus_typefZhia{i
« matchpR
T RS ERE | B

/

IMR[EFEOE
- SR BEEEMMIENRIIZNIXER AT | XS
e

« ueventpigR
— ZRE AR R RERNZ NPT B RERE 2 Bl

REMNINEEZE
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.« Bz
- lﬁml\gi}g%{"ﬁ
 SCIMERZRESdrivers/base/bus.cH
* I%\%;Elqﬂ
— int bus_register(struct bus_type *bus);
» 1R EEFINR RS R INHERZ |, BT , TEsysfs
ko iy bus R Al o
» bus: FHEMBVEE,
» IREWE: FINRE]0 , KBUREIGE
.« R\ EH
— void bus_unregister(struct bus_type *bus);
» IZEMEMNZR T E—RES MRS %
» bus: FREHIGES
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¢ Ilé\g%
— bus_attributeZ5fa{K

« EMXfE<Ilinux/device.h>H
struct bus_attribute {
struct attribute attr;

ssize_t (*show)(struct bus_type *bus, char *buf);

ssize_t (*store)(struct bus_type *bus, const char *buf,
size_t count);

%
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* lﬁml\g%
— bus_attributet®2{E
- SIERZEMN

— int bus_create_file(struct bus_type *bus, struct
bus_attribute *attr);

» bus: IFEIEBMEMERZ

» attr: FEIR R &REIE

» IR[E]: BIIREIO , KBUREISE
- BIRR B

— void bus_remove_file(struct bus_type *bus, struct
bus_attribute *attr);

» bus: [FEMREMTEEZ
» attr: FREREEE S
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« R\Z%
— device_attributeZ5fa{A
« EXTE<linux/device.h>mh

struct device_attribute {
struct attribute attr;

ssize_t (*show)(struct device *dev, struct
device_attribute *attr, char *buf);

ssize_t (*store)(struct device *dev, struct
device_attribute *attr, const char *buf, size_t count);
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¢ Iﬁll:l\g%
— device_attribute®{E
- BIBIREEM

— int device _create_file(struct device *device, struct
device_attribute *entry);

» device: FEIZBMHETBIRS

» entry: FEIFRIRE B4

» IR[E]: BIMRE0 , LBUREIRE
- BIRIZEREME

— void device_remove_file(struct device *dev, struct
device_attribute *attr);

» dev: GIEbRBIEFTBIRS
» attr: FRRRRIREEM
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N
° ,'E\Z%

— driver_attributeZ5fa{i

]

« EXTE<Ilinux/device.h>F
struct driver_attribute {
struct attribute attr;

ssize_t (*show)(struct devi

ce_driver *driver, char *buf);

ssize_t (*store)(struct device _driver *driver, const char

*buf, size_t count);

%
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* lﬁml\g%
— driver_attributei®{E
-« BRI

— int driver_create_file(struct device driver *driver, struct
driver_attribute *attr);

» driver: 52 B ERTEIRN

» attr: FFEIEIKENEM

» IR[E]: BIMRE0 , LBUREIRE
- BIRIKENEME

— void driver_remove_file(struct device _driver *driver,
struct driver_attribute *attr);

» driver: bR EMERTEIXD
» attr: ISFIEFRIKENEIE
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¢ Iﬁll:l\g%
— bus_type_privatef5fa{k

« EXTEARZB(CISdrivers/base/base.hda
struct bus_type_private {

struct kset subsys; // B&FES:
struct kset *drivers_kset; // B8 2RI RES
struct kset *devices_kset; // BB SRNEENRES
struct klist klist_devices; // B&B SRR F LR
struct klist klist_drivers; // Q&8 SHIEKEIEEEHE
struct blocking_notifier_head bus_notifier; // B &Z@rIHE
unsigned int drivers_autoprobe:l; // X1 Ea{millirt
struct bus_type *bus; // 8RB %/E &SRS ET
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N
LS

B,

=HEEXE

]

« EXE<Ilinux/sysfs.h>F

#define __ATTR(_name, _mode, show, store) {
attr = {name = __stringify(_name), .mode = _mode},

.show = _show,
.Store = _store,

}
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- Bk
- BEBEXA
- TEV7E<linux/device.h>rh
— #define BUS_ATTR(_name, _mode, _show, _store)

struct bus_attribute bus_attr ## name =
__ATTR(_name, _mode, show, store)

— #define DEVICE_ATTR(_name, _mode, show, _store)
struct device_attribute dev_attr ## name =
__ATTR(_name, _mode, show, _store)

— #define DRIVER_ATTR(_name, _mode, show, _store)

struct driver_attribute driver_attr ## _name =
__ATTR(_name, _mode, show, store)



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linuxig &Z1=8Y

[ ) \)—L -
Phva==
- BN RIRE | WIIRIRE i

— TELinuxiR SR | i@ Hdevice SR
7N



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linuxix & ieiy

* IXE

— deviceZ5faR
« X E<linux/device.h>H
struct device {

struct klist klist_children; // FiRZ20EHE
struct klist_node knode_parent; // XMW iR & HERT =
struct klist node knode _driver; // 3MWIKEIEERT =
struct klist node knode bus; // 3R R aEET S
struct device *parent; // IgARIEHIEsT
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- %8

— deviceZEHafk
struct kobject kobj; // 18FII&
char bus_id[BUS_ID_SIZE]; // B& LEE—RmRIZIRBHF R
const char *init_name; // [FARHIIEBFR
struct device_type *type; // i8558,
unsigned uevent_suppress:1; // ueventZE1t{i;

struct semaphore sem; // EERENERIESE

struct bus_type *bus; // IREZTERLL
struct device_driver *driver; // BIBZIRZHIIRE]
void *driver_data; // iZIR=AIIKENERRIFAB 2URE
void *platform_data; // EEFAEEIE
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* IRE

— deviceZEFak

/] RREEEERAS
struct dev_archdata archdata; // DMAIEER

spinlock_t devres_lock; // 1R &EIRR/E(RIPEM

struct list_head devres_head; // IRB & EEHIEGE
struct klist node knode class; // SMNIZTZET =
struct class * class; // & &ZhE2E

dev_t devt; // i85S

struct attribute_group **groups; // Bl FEEH
void (*release)(struct device *dev); // BERHURBIR/E
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. 8

— devicet&{E
- SRR drivers/base/core.cEh
« IREVIENK
— void device_initialize(struct device *dev);
» dev: FHIBICEIIR SR
- IR
— int device_register(struct device *dev);
> dev: (FERMIRSE
» IR A INIRMEI0 , K¥GREIGE
 IRETHE
— void device_unregister(struct device *dev)

» dev: FREHEHIREE
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— device_typeZEfa{k
« EXE<linux/device.h>n
struct device_type {
const char *name; // 1B BFR
struct attribute_group **groups; // AliEANIREF/EIEA

int (*fuevent)(struct device *dey, struct kobj_uevent_env
*env);

void (*release)(struct device *dev);

int (*suspend)(struct device *dev, pm_message_t state);
int (*resume)(struct device *dev);

struct pm_ops *pm;
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o IXZN
— IELinuxig & iEr

&, IXzhEdevice_driverss

=
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o« IXZN
— device _drivergSaf
« EXTE<Ilinux/device.h>m
struct device _drvier {

const char *name; // IXEHZFR
struct bus_type *bus; // IKshFTE G2

struct module *owner; // IXEIEIIHEE
const char *mod_name; // BEAH
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=AY

» IXz)]

— device_driverz5ta{
« EXTE<linux/device.h>rh

int (*probe)(struct device *dev); // & NIEREL

int (*remove)(struct device *dev); // IS ZTEIRERAEN

int (*shutdown)(struct device *dev); // i8R XIFHEL

int é*sg;pend)(struct device *dev, pm_message_t state); // iR
FERCEREY

int (*resume)(struct device *dev); // RZRERREL

struct attribute_group **groups; // RIiEAIIKENE AR

struct pm_ops *pm;
struct driver_private *p;



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linuxig &Z1=8Y

* IXz))

— device_driverig{E
 SCIIERZIRSdrivers/base/driver.c/a
* SXZTERR
— int driver_register(struct device_driver *drv);
» drv: ﬁiiﬂﬂﬁ’\]glziﬂ
» IR[A]: pDOIREI0 , KBURERIE
* IXETEH
— void driver_unregister(struct device_driver *drv);

» drv: ﬁ:';iééﬁl‘]ggﬁ]
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« IXZN
— driver_privateZ5fa{iK
« EXTERZE(LESdrivers/base/base.hen

struct driver_private {
struct kobject kobj; // IXENFTSR
struct klist klist_devices; // IR EIBANR B ETEDE
struct klist_node knode_bus; // IRENIIREETHITI AR
struct module_kobject *mkobj; // fERXISR
struct device_driver *driver; // BXEHiSET
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— classFREN
« ENME<Ilinux/device.h>mh
struct class {
const char *name; // Z53FR
struct module *owner; // ZEEIEHGE

struct class_attribute *class_attrs; // @4
struct device_attribute *dev_attrs; // ZKigZEH
struct kobject *dev_kobj; // 335
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— classZEARE X,
« EXTE<linux/device.h>rh

int (*dengev\ent)gstruc’g device *dey, struct kobj uevent_env
*env); // ZEFPIREREIR T ERT IS BRI ER

void (*class_release)(struct class *class); // FEEEHIEREL
void (*dev_release)(struct device *dev); // SR B TERIREL

int (*suspend)(struct device *dev, pm_message_t state);
int (*resume)(struct device *dev);

struct pm_ops *pm;
struct class_private *p;
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— classt#{E
« KEIEFT
— EEMTE<linux/device.h>H

— struct class *class_create(struct module *owner, const
char *name);

» owner: {FBIEERATBIER
» name: FEIEEZFR
» 1R[] A INREICIFERIZETEFT , KBUREINULL
« ZEHHER
— SCPEAZIRE SRS drivers/base/class.cH
— void class_destroy(struct class *cls);
» cls: FHERSSEET
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— class_attributeZEfa{i

]

« EXTE<Ilinux/device.h>F
struct class_attribute {
struct attribute attr;

ssize_t (*show)(struct class *class, char *buf);
ssize_t (*store)(struct class *class, const char *buf,

size_t count);

%
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— class_attribute®2(E
- SiERFE

— int class_create_file(struct class *class, const struct
class_attribute *attr);

» class: FRIF2BIEFTESE

» attr: FeIEEEE

» IR[E]: BIMRE0 , LBUREIRE
- BFREEN

— void class_remove_file(struct class *class, const struct
class_attribute *attr);

» class: [FBFREMERTESR
» attr: FEREFEME
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—

=HEEXE

]

« EN fE<Ilinux/device.h>F

— #define CLASS_ATTR(_name, _mode, show, store)
struct class_attribute class_attr ## name =
__ATTR(_name, _mode, show, store)
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— class_privateZSta{K
« EXTERZE(LESdrivers/base/base.hen

struct class_private {
struct kset class_subsys; // £F &R
struct klist class_devices; // S8 B EUEHE
struct list_head class_interfaces; // [ 20EHE
struct kset class_dirs; // IRZXBESR
struct mutex class_mutex; // ZE2(EE R
struct class *class; // i85t
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PHAZIRIMIIEE , #R8 "&O" |, AR EERS
— IR NI BRI RET RIS E R AR A

. IELinuxE S wb |, SiEOHclass_interfacef5iairgs
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» class_interfaceZ5fa{A
— EEMTE<linux/device.h>H

struct class_interface {
struct list_head node; // HXFEREOSIEET R

struct class *class; // ZEORFEZE

int (*add_dev) (struct device *, struct class_interface
*)

void (*remove_dev) (struct device *, struct
class_interface *);
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- skt

e class_interfaceZ&a{k
— add_devpiR

» H—PRIZFHNINEEclass_ mterface EHgrhisE
BIZERT |, & ﬂ%hzlﬂﬂ’]add dev()BRZL , HIT—E1R
%ﬁ-ﬁgﬁ’lﬁﬁl‘ug BEEaEMIEZEESRE TR —
LT{E

— remove_devpi R

» éu%M*EPﬂﬂJB%HT f&JEHremove_dev()ERECKIH
Z‘EHIJII%EE
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. class_interfacei®{E

— SCIEARZRCREdrivers/base/class.cH
— FEEOEM
» int class_interface_register(struct class_interface
*class_intf);

o class_intf: {5y A2 EE
— EETH
» void class_interface_unregister(struct
class_interface *class_intf);

o class_intf: fRpyFEEH IR L
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. platform/2&

IS,

— pIatform Z2ELinux 2. 6EJ§I)\E|’J—5FEI%

2% , EERAREECPURA LK

rIRgkElE |, EZELinux 2.650 EEEEJJ%B _

platformEz#HrAE

BEY
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» platform&14;

— platformEZ ALinux 2.6 %5 |\ 7 —3
XN EIRFDEMANF: platform_devicef

platform_driver

— Linux KEB BRI , BRI LAERIX]
&l , &= Mplatform_ dewcei%j: , IXEHFE

- ﬂllﬂ‘
beai g
1
ITh
T2y

ot

th

platform_driveri#{TiEAf
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. platform/2&

—*IZWQ:Q}EEI’JIQ IXKENHLE ( @iddriver_register

RRIZSOHATIERS ) fBEE , — 115 \EBJJ_EI’WI:§7_
:_‘P|atf0rmmr&ﬁﬂ4%’r1§%2|§5 BISRIREHAERZ |
Nizz—=1E |, ERIFEFPERAXERR
Hj‘l_LpIatform devicelRHtATFRAERZOBHT
FSFHER | IXHRE 7 KSR I)?EEEEI’J?E
VA *ﬁ% RIFR R BB IZ 2 (X

ErnEEROEREHY )
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. platform/2&

-EAX L, RENRZASIE T IEAKEIZN

+ 'LX% ( ?ﬁﬁjlﬁwﬂ /\%fi\{iljﬂgiiﬁrﬁﬁ %EII‘J

— M/ NRFEZARBNRE ) |, BT |,

BXBEHEBRNEIE ( P\J?_iﬂﬂ,th HhiSE ) | &B
=] L)\ platform driverscij ( ;zu lcd. usb,

uartZFIKz=h ) ; mtimer, irgSFR/NEFZN

IR NS A Fp atfrom_driverf/l#l , SCPR

PRSI R IR
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- platform&E4k
— platform B2 ZEN.
- EXERZEdrivers/base/platform.ce

— platform/2&;
struct bus_type platform_bus_type = {

.name = "platform”, // BZ2FR

dev_attrs = platform_dev_attrs, // BB
.match = platform_match, // IRENECEEREL
.uevent = platform_uevent, // #HEkEHAH

RIRYIME SRR REL
pm = PLATFORM_PM_OPS_PTR, // BEiRETEREE

%
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. platform/2&

— platformR2&EN

- EXERZEAEdrivers/base/platform.cH
— platformBE 1&g
» Zaplatform B & ABRIRES
struct device platform_bus = {

bus_id = "platform", // B EME—
NRIZIRERIFRTER

%
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- PR

— R ELINuXISSBIKEI— NEERE D |, F
HFFEIILAX S, FREIRSBATEF QE/EF

M EE &ﬁihmu%@r B T E

2

X% WATRIR |

B EETER
— BRIZERH

L

HER B BT IX L%

.%%BWA%—/\QE,EIJ X ,

NEIRERVIRIEERITER | SRRV

X K >ehkHY
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ij%lx ==

sz

- BREXARIREEEENEERE. SDR.
flashFriges , BEHIRBIRES EEISHYZEE

/

IERARZAIRI RIS M AR IR A)

BB,
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- BigeiESiEHE

— i?&ui@[zﬂﬁ’]%—/% - EEEEC)
¥
— ENX E<linux/fs.h>d

Ll

EEN

— SR AR Bblock/genhd.cH



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

LinuxiRig 223X E]
- IR EMSIEE

R

* int register_blkdev(unsigned int major, const
char *name);
— major: RRBHEFERANTIRES , NERAN0 , AZeE
DB N FEIRES
— name: RIZFBZFR(HINE/proc/devicesH)

— 1R[A]: AR majorA~ 30 , pkINREI0 , KMuREITE ; a0
Bmajor A0 , IRBINZAIZEB NI \@EEI’JEW%?



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

LinuxiRig 223X E]

iﬁhﬁ = SiEE
8

« void unregister_blkdev(unsigned int major,
const char *name);

— major: fHFHEREBENEIRES
— name: FHFHERISEHNRFEBIR
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+ BRIREHRREHIK

— block_device_operationsZ&fa i

s FUFERZBIXENE

hAYfile_operationsZEFAR

+ file_operationsZ kB B ST RARITAHERLE
RIS R GRS HRERO R

- block_device_operationsfEHA R RINS ARG i
ES BRI SR EZ BRI
- BRIURIRBREHETREFSHE—HERN  TIRBFSHE

e 7 — B HIblock_device_operations&Eta ik

o« IZEERIAT RIS B IBRERNES
« EXfE<Ilinux/blkdev.h>th
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» BURERTEXRESTAUN
— block_device_operationsZ5fa{R

struct block_device_operations {

int (*open) (struct block_device *, fmode_t); // ¥JFF

int (*release) (struct gendisk *, fmode_t); // X7

int (*locked _ioctl)(...);

int (*ioctl) (struct block_device *, fmode_t, unsigned, unsigned
long); // ioctlizHl

int (*compat_ioctl)(...);

int (*direct_access)(...);

int (*media_changed) (struct gendisk *); // /M EaiZ%

int (*revalidate_disk) (struct gendisk *); // {ENRBRY

int (*getgeo)(struct block_device *, struct hd_geometry *); //
P e

struct module *owner; // FRHUHEEZE
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o BRIRETHREEAK
— block_deviceZE#a A
« FMUFERIRFIXENFAIcdeviE ik
o IZEEFIRN R Z IR I R RIZEFI R
o inodeZE AR E— MZEEIINEET
o ZEAFE S — N gendiskEHEET
« EMXfE<linux/fs.h>mh
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» BUIREETEREHIR

— gendiskZEFa{K

* FELinuxZH |, (ERIZEIRRFRIR— NIRRT
BRE (HHK)

« EEX TE<linux/genhd.h>rh
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» BRIREETEREGAR
— gendisk&EHa{A

struct gendisk {
int major; // EIRES
int first_minor; // EBIXIZES
int minors; // JRIREEEE
char disk_name[DISK_NAME_LEN]; // #E2IEZFR
struct disk_part_table *part_tbl; // NS XE
struct hd_struct part0; // F— 19 XEE

struct block_device_operations *fops; // IEZERIEES
struct request_queue *queue; // BIREIEKIT
void *private_data; // FABEUE
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o« MLEEERME
— EMXFE<linux/genhd.h>mh
— SEMERZIRIBblock/genhd.cH

- DR
+ IZERE S E— N gendiskEEHaik , FHREREE

« struct gendisk *alloc_disk(int minors);
— minors: ZHEFERRNRIZENEE  —RIMEED X
2 ; 1Z(BEEEEAEEEN
— IR[E]: ANERARTD , IREISECEIRIgendiskEHatigst | L
SREINULL
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. BAARIRE
— SN
 IZREE—MEERINRINZ , MZEHEERT
AR EZ R R
« void add_disk(struct gendisk *disk);
— disk: FIRINEI R FAIHLE
— MIFRREE
« IZEREUE— 1 ERE R RV 2 I BRI

« void del_gendisk(struct gendisk *disk);
— disk: N EFMIBRAIRLE
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- WLEIRE
- MRS ERRF
c SREESE
— sector_t get_capacity(struct gendisk *disk);
» disk: ?%Xfﬂﬂﬁ%ﬁ’%ﬁﬁ
» IR[A]: HREECIRNBEXE
. REWSSE
— void set_capacity(struct gendisk *disk, sector_t size);
» size: fFFIRBMWERISECERNBEXE)
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» WLEIRE

— RS | R ERE |
. %%ﬁ;%ﬁﬁ%%]ﬁ%ﬁ IR, IXSINIZZRNRAER
A B
- B, EmEXTFdel gendiskiE{EROEAERE T &RE—
gendiskiI&x225 | |, (BEARIUEXHEF
- IEINS|FEITEN
— struct kobject *get_disk(struct gendisk *disk);
» disk: 505 | BiTEEI#E
> R[] BERRYkobjectXIRIgE
« 5| HITEL
— void put_disk(struct gendisk *disk);
» disk: ?%;)EJZ//I\ g |Eﬁi‘|’§&ﬁgﬁﬁ
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« TUEKAAT
— fELinuXBRS S IREIH | {ERrequestZEiafRsR
BRI TIR]/OBR | FHEFE
request_queueEHISEIHA— M RI/OBR
A

RO R RIS R IR ERE R R RIZ SR A

EXEE EEHYRRIZN
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ARALEE
1ZEREA~BEFRIX TN E

Jlinuxidc.co

IXz
« TRIGKAS

T

° /\’I%é W*ylkijEH

. det*‘l%a\lﬁ ms , —fRSEEKGE
<

EERY , B SR
 TZEBR Gl LATEIZF

A

IR

ai

0

gXEZIRE

A

'I'

1'951]:3[2:7]& B IREHE/ B

TRREL

EJZ 5KBAF IR
, BEEE—MERA T ERA LUR(E

H

S15KAE
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* BRIGIRASY

I T

— T5K40E
TIEH%?;R

BRI EE(ES

- MEIFKIEE

 FUTIBNK

* IEPREERE

SUENIERR

- BTIREEIAMUT , —RR

BRI
- R

1% /.KJ

=P

EALE

S EE RIS KBA

« typedef void (request_fn_proc) (struct
request_queue *q);
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o LRIGKEAS
— requestZEFafK
« EXfE<linux/blkdev.h>rh

struct request {
struct list_head queuelist; // 15KBAFIEIETE

struct request_queue *q; // BEXFTBHIIERASI

sector_t sector; // fHEHAVERERX

sector_t hard_sector; // 55 AR X

unsigned long nr_sectors; // {HEHHIEE XA

unsigned long hard_nr_sectors; // {55 AIEXE]

unsigned int current_nr_sectors; // Zail/ O EhHERBEXEL
unsigned int hard_cur_sectors; // 245il/O{FrhfEse IR X 21

Technology
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o« LRIGKEAF
— requestiStapR
« EX fE<linux/blkdev.h>H
struct bio *bio; // i53kHY
struct bio *biotail; // BEXKAIbioZEFIARIEFT(RRED)

SRR ISR ATEN

]

bioZ5HaEET

Jnsigned short nr phés_segments; [/ EXREEARNEFT

char *buffer; // {S4EIREE RIS H (P tEh)
iﬁt ref_count; // 1535 |FHITEX
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* BRIGIRASY

— request_queueZHta{K
« ENXE<linux/blkdev.h>rn
struct request_queue {
struct list_head queue_head; // 5K&Iz5E

request fn_proc *request_fn; // 15K IREREL
make_request_fn *make_request_fn; // “HiEEK" RE

Jnsigned long bounce_pfn; // DMARGE4YIIETUES
gfp_t bounce_gfp; // DMAREIRE

un5|gned long nr_request; // R KIEREE
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BUSKBAS
— request_queueZFa{K
« EXTE<linux/blkdev.h>dh
unsigned int max_sectors; // & KEEXEL
unsigned int max_hw_sectors; // B KIREFEEXE]
unsigned short max_phys_segments; // Sz KIXKEINTFEREN
unsigned short max_hw_segment; // R KIREEHFERE]

unsigned short hardsect_size; // BHBXRT
unsigned int max_segment_size; // &R KRR

unsigned long seg_boundary_mask; // E1L R ¥55

.L.J.nsigned int dma_alignment; // DMA{EERINEFXI SRR
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« BRIGKBASL
— request_queueiZ{E

« EXTE<linux/blkdev.h>mn

« SCISBITERIZIEFEblock B R THIblk-core.c.

eIevator cflblk-settings.cH

» NXR{CISblock BRPESEHEE S AR

QIR
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* BUEKEAS!

— request_queueiE{E
» BIEFAIRICTERBAGY

— struct request_queue

*blk_init_queue(request_fn_proc *rfn, spinlock_t

*lock);

» rfn: BAFITERALTER EREY

» lock: BA&UT?T%«EHI‘J{%

Pl

» IR [E]: R[EBIEFIIRICERIERAT , KEUR(E]
NULL
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* BUBKEAS

— request_queueiZ{E

« FRENIEK
— 1ZREERIEERBFE R ER ARSI P
ELMBERNIEK

— TR EAS IIEKBAT R BRRIEK
— struct request *elv_next_request(struct
request_queue *q);

» q: FHREUSKANERAS
» IR[E] NAFIFFIRERY F—M5K , WRIBKTIEZR
7AZNREINULL
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« BUSKBAS!
— request_queueiZ{E
. SeRkiEK
— IZBRENZE—MER AR 2 EREH . R LEEIRSEE
KFTRDS | 2EHFEERNEKBEMNEKNTFRIE

— void end_request(struct request *req, int uptodate);
» req:. a kf@]iﬁljlﬁ;k

» UPtOdate [ _EEIRGEEKTAIER , 1RRIh5ER
T5RAME |, OFRNIEKA TR
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- HRIEKAG!

— request_queue{E

« EbRIERRNT
— ZREE BRGNP RIFTEIEK

— void blk cleanup_queue(struct request_queue *q);
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* BUBKEAS

— request_queueiZ{E
° \E;.I%L_lﬁl
— IZREMIEKEAF P EF—MEK
— void blkdev_dequeue_request(struct request *req);
» req: fFMIEKBATIPRZERATIEK
« IERAS
— 1ZREEREH AR X TE—MEREEKRAG

— void elv_requeue_request(struct request_queue *q,
struct request *req);

» Q! T AIREKEYBKEAS!
» req: FARRNEK
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* BRIGRASY

— request_queuetz{E
. AERBRIREAN TR T AR RAERIATS | BIiX
B I RIS R IS RANBEREY | FHERR
RIS R TN B RS RAPA S EE A LR
LA RS TRRRET
W =r)=PRYNT
— void blk_start_queue(struct request_queue *q);
» Q: fFEsIRYERAG!
» {ELETERRAG
— void blk_stop_queue(struct request_queue *q);



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

LinuxtRi FIXEN

o« LRIGKEAF
- 15K SEORE
. DMAJE HEIRE

- BB S ETECOMABORE G | 1R
= RS A e e M
.

— void blk_queue_bounce_limit(struct request_queue *q,
u64 dma_addr);

» Q- FFRERNEXKEAS
» dma_addr: BJLAR(HAIRTRERYE , BRI ERRFEN TS -

BLK_BOUNCE_HIGH: ffi F e B2z 25 i N A7 L, 12 000N
NN

BLK_BOUNCE_ISA: X A DMAZI|16 MBFJISALX 5
BLK_BOUNCE_ANY: 1] LA #E4T DMAZIAT A Hli dil:
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* BUEKEAS
- 15XKAFISEIE

- RABXEIRE
- ZREATIRESH , AR RIS HERIEK

— void blk_queue_max_sectors(struct request_queue *q,
unsigned int max_sectors);

» o FIEEHIERAS

» max_sectors: iIREFaemENABX ARz I —E
KEIER AR/ |, TRE255
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‘HE\ >
+ TRISABAS
- BXIISLRE
- RAREIEREAIRE
- ZRHETRESY , HATTHREHENER
— void blk_queue_max_phys_segments(struct
request_queue *q, unsigned short max_segments);

» Q. [FIZREANEKING!

» max_segments: T—MEXKPRZALUIEEZZ /D)
N EANFHAEPIKX) |, SChREIXEIERARBERL
HZ /DR, TRE128
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\E\ hJ
+ TRISABAS
- BXRAFIS R E
- RAIRE RS
- ZRHETRESY , HATTHREHENER
— void blk_queue_max_hw_segments(struct
request_queue *q, unsigned short max_segments);

» Q. [FIZREANEKING!

» max_segments: T—MEXKPRZALUIEEZZ /D)
N EANFHAEPIKX) |, SChRRIREEmARE
HZ /DR, TRE128
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« TRIGKAS
— 5K E
- EBRAINEE

- ZRFATIRESE , A HIREREANEK

— ZERE S RIZI BRI R X KN | FrB—=4ER91E
REXNMNANHEHFHEHIERXST ; (B2 , FrEHRE
HRIFF KA Z [BIRIETHATISALAS 12%“—%’5)3*'9 X CRATE

— void blk_queue_hardsect_size(struct request_queue

*q, unsigned short size);

» q: FFIREHNEKAG!
» Size: EE#FEE 5!5&
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* BUEKEAS
- 15XKAISEIRE

- RABRRYJIRE
- ZERHATIRESE , MIAR IR R EHNEX

— void bIk_queue_max_segment_5|ze(struct
request_queue *q, unsigned int max_size);
» q: [FIRERIEKEAS

» max_size: RET—I5KPEEARBERZ AT |
& 265536
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o« HUFKEAF!
- BXAFBEIRE
- RINFRIRE
- ZRFATIRESE , A HIREREANEK

= Egl_li; SRR TR R IS — MFARKNAFL R

— void bIk_queue_segment_boundary(struct
request_queue *q, unsigned long mask);

» : [FIRERNEKEAY

» mask: AR , CLAMMIBISAMIZREREME | (£iE
OxO03FFFFF , £2&50XFFFFFFFF
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+ BIFKBASY
- 1BXRNFISERE
- DMAXSZFIRE
- ZEMATIRESY , HATHEEBENER

— IR SRR BB TENN T DMAGERIREXISTRIPRS! |,
SIEREIERT , BLEERINIST Jé/l\yjﬁlﬂﬁﬂlﬁ;kftg

— void blk_queue_dma_alignment(struct
request_queue *q, int mask);

» q: FFIRERIEKING!

» mask: TREEISH0X01FF , B FEHNERBRITT
Z|512F 55K
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» BRIRTEIXENERNZE

— RIS BRI INZE
liﬂﬂi;%'l&%g[ﬁb

» ofc. HIERBAS

- oHc. %)J!I‘chendlsk
queueFERRWE , &g

18 M iZ 5ol MESS -

@Bx"ﬁi%?ﬁ)\ﬂ%ﬂi%?u”&
gendlskEl’JmaJor fops.
7~ INgendisk
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» RIS IXEMELRENZ,
— i?%u%@liz)]?l‘%ﬂ%ﬁlhZJL_“%*)EZiZ%EJZQD'FEE% :

* iabRIEXKBASY
. ﬂﬂjSéégendlskiFDXj‘gendlskE’J?,|

* MBRXIBRIRZBAIS A | iEHRIREIKE
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» BRISERIR(E

— i?%lx%?]

5%

- HliggERJopen()Srelease()RREFIENIN , — &

é'E’JiJ&u%?;EE)J__MT RALX RN RS
. open()REFIFFZRBIKENAopen()E(LL , &#E

Inodeﬂ]flle SR ENRSEL ='| AN RE I A—

BRIREERT

inode->i bdev- >bd _diskg & —ANfE

H?&H%H’Jgendlsk S ALNE =

- E—NELAVB SBRARVIKENT |, open()F0
release()|_~| QLUlleEE'J[EjJWEE1¢EI’JV(K wﬂﬁ

T{FRJRE

SEEHE. IN— N TRRgES

@aDMAQE,qu
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. SRR
— g ioctlEHlin SR E
- BE , BENRSRIKENCEYIE T 8B K ZEioctl
=HlapS

- FHltE , BRI EIKI S FEE A BEEL

T

RZioctlipn<S
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LinuxtRi FIXEN

» BRISERIR(E

— BRSOl R E
- media_changed()#&/E

- ZRHEATEEEAENTREENE | IRIZELRE |

ERIZIRE—ME0E
* revalidate_disk()#2{E

— ZREEN RS ERER | RIS E2MEYES

ayAJ

ab=m
Bermo

= TEEE/E%@[EIIYTTE MR E’foﬂf 1ZERESARZ G |
Nz B EEFTEES \Ei@fFﬁF'EjJJé WMEIR
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» BRISERIR(E
- RigeEgetgeo M ER(F

ARSI TS R —

nd_geometryZ5ta (K
- hd_geometryZ5ia{i 8 SR IRFESHIHEL. 3

i

Vil |
4=
HEEFEER
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° ﬂﬂﬁ ==} 57%’”5
— BigFgetgeo)IR{E
» hd_geometryZ5aA

— ENXTE<linux/hdreg.h>r
strcut hd_geometry {
unsigned char heads; // #3L%]
unsigned char sectors; // BXZ]
unsigned short cylinders; // FEE#X
unsigned long start; // F2IABEXE
b



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

LinuxZiZ & IXEN

. BRI
- JureRgetgeo(IR(F
RIL AL
— Sk
» BRBRESEHEN , 8 RSN EHESE—MNE
Bk WREn R |, }NB2n LSk (heads)
- BKX
» §NE R LRREHEI D LT 1B X (sectors) |
TEXEENSER5127T
— tEE
» FPEAFRYDRET I EOE#BIEZELR) , B
BE FRIHIERZ AT /94 ORIAEE (cylinders)
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. BUGRIRME
- BRixTEgetgeo()1E/F
. HREE
- MESE = B BEXE > HHEE * 51251
— {540: 50GBHEESE

» 53.6GB = 53687091200 bytes = heads(255) *
sectors(63) * cylinders(6527) * 512 bytes
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» BRISERIR(E

—- FRigEEgetgeo()BE
- MEBSE5SH L EFNBXETTNKER

R < 16MB 1 1
16MB < A& < 512MB 1 32
512MB < K= < 16GB 32 32

16GB < K= 255 63
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LinuxERigEs,

Wi SO R A

Disk Filesystem

e SCAF & 48 (VES)

ikl I 7 pnact B
Disk Filesystem Block Device File ;

B £ UK 5
Block Device Driver
Bt

ML 55 2 (Mappmg Layer)

ﬁﬁﬁﬁt%E%(Generic Block Layer)
/O %)= (1/0 Scheduler Layer)

B 15 2% IR 2]

Block Device Driver

Y PR A
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» ARIRIRIRER

— 50‘

- B2

FEHLILIAARIRES |, B

— X3~

BT, WX E— "H

&)

, X940 : Flash,

BB EIR R |, 15KFIBH 2 EE]
TRERFMERE

SD£. RAM Disk&]
INFIZFTENX

FRTRNREE |, 18

i?%a:ﬁ%

TSI HY

EIEK" B

_E’J%X@Ji

(BE , THR7ThEL

Bix &u%ﬁ@)

| ME(ELL
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 JETURRIRES
— request_queueiR{E

« SRS
— X3MzFlash, RAM DiskZEZEREHARBIRIMIRS |, FF
AEEHITEZN/OREE ; hY , ATLUERIZREEL
—MEXBAF , FERATERIblk_queue_make_request()
RRECREGPEIERTIFD "HIEEK" REY
— struct request_queue *blk_alloc_queue(gfp_t

gfp_mask);
» gfp_mask: SEISRINIEIRAFEZERIRZAE
7 Betr&

» IR[E]: DECRIBRIGIIEST , KBUREINULL
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» AR URER IR EE

— request_queue{E
» YPTETEREAT
— FETEKBAGIF] "HIEEK" BREY

— void blk_queue_make_request(struct request_queue
*q, make_request_fn *mfn);

» Q! FFEBERNEXRBAS
» mfn: {FE8ER "HIEBR" BREL
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» JEVUIRIR B
_ EEEER SRR

« typedef int (make_request_fn) (struct
request_queue *q, struct bio *bio);
- q: FFIIERAYBERBAG
— bio: fFRLEARIERI/O
— IRE]: FINREO , KMIREIRE
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+ JRHURIRIZ S
- $RI/O
. PIRERHARIRY/ ORISR bIOLEHIA
- B H— bioXIR—MRI/OFEK

- /O EEZBEENbioSHA—MEXK
« LA, @E— requestB &%/ bio
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o« IENIMIRIZ SR
— bioZ5Fa{iK
« EMXfE<linux/bio.h>HF
struct bio {
sector t bi_sector; // 1Zbiot{ERYEEIB R X
struct bio *bi_next; // F—" 1 bio
struct block device *bi_bdev; // 1ZbioXINAYIRIZEE

un5|gned Iong;_ bi_flags; // #EiRbioBYITE , E{KAI/IIEE
SR | E%EEMWS‘ZEL&'«%‘.T‘%@X BT

bio_ data dll‘(blO)?’_;Eéchka'—jEr__l

1le]?;:?_;gjned long bi_rw; // [fAZF=RE/BAMR , SR



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

LinuxIRIZ=HIXE)

» ARIRIRIRER

— bioZ5aA
« EMXfE<linux/bio.h>HF
unsigned short bi_vcnt; // 1izbiosbio_vechIE=
unsigned short bi_idx; // ZgibiofEbi_io_vecHAIZ5|
i;élgned int bi_phys_segments; // A~ESBRIHIERERHY
unsigned int bi_size; // SAEIERIEUEA/NEEZFTIIT) |
_JL,L%bI _sector(bio) ZFRENARS X FIEARTATA /N

unsigned int bi_seg_front_size; // F— R §FHERRYT
E_Psigned int bi_seg_back_size; // &RlE— 1 &HER



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

LinuxIRIZ=HIXE)

. EURIEE
— bioZEF{K
- EV7E<linux/bio.h>m

unsigned int bi_max_vecs; // iZbioBEFRFERIGRK
bvl_vecs£{H

unsigned int bi_comp_cpu; // EAICPU

struct bio_vec *bi_io_vec; // iZbiodMBERESLRIESIZE
bio_end_io_t *bi_end_io; // bioTEaAMERAE]L
atomic_t bi_cnt; // EFIEL

void *bi_private; // FAGEUE

bio_destructor_t *bi_destructor; // fEZFREAZY
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» ARHURER IR S
~ bio_vecZ&taik

« TENXTE<linux/bio.h>H
struct bio_vec {
struct page *bv_pdate; // 1814 BTAIRE PR IR

IR EET
unsigned int bv_len; // SRIEHREIPXAIKRN (I2FTI
1H40)

unsigned int bv_offset; // ZaIZHRESR /P XEYERFH
WZE (EF1iTE)
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» ARUIRRIR S

— bioi{E
« ENXTE<linux/bio.h>rn
- SRENEES
— EENTE<linux/fs.h>m
— unsigned long bio_data_dir(struct bio *bio);
» bio: %ﬂ‘ﬁﬂ'{lblo
» RE: ONFIEZ , INFES
* SRENSRITUEST
— struct page *bio_page(struct bio *bio);
» bio: %ﬂ‘ﬂﬁ’ﬂblo
» IRE]: SRIEWEE P XTERIIER TS
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- IEN RIS

— bioi{E
« SRENHBRFZ

— unsigned int bio_offset(struct bio *bio);
» bio: %ﬂ‘ﬂﬂ'ﬂblo

» 1R[] SRIEWEER P XM T AEME PR RS | 18
BRI/OBREAGEIIIFTH

« IRENZRIEXEYL
— unsigned int bio_cur_sectors(struct bio *bio);
» blo: ?%ﬂ*ﬂﬂ’\]blo
» ]\EIEI %'ﬁ‘ﬁblo_vecﬁﬂﬂﬂ’ﬂlﬁ IX%&



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

LinuxERig 259X )]

o RIS
— bio#{E
* bio_datai®{E

- SR TSI |, HEEns

SRR BHER , WREBE(FRE
blk_queue_bounce_limit()XZIRE , FBEVERIZEREL

— void *bio_data(struct bio *bio);

» blo: %ﬂ*fiﬁ’\]blo

» IR[E]: SHREHXIEET ( PIZEEIAEIE ) |, KEORME
NULL
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o IEHIMIRIZER
— bio#{E

* bio_kmap_irgFbio_kunmap_irg#{E

- bio_kmap_irq()@%&ﬁﬁﬂxﬂ)l&'ﬂra/R‘FE’J*SHE%ﬁ/EPEP\J
ZEMEUE ; FEZEIERR TS iREKinRFK ;
w/mFdbio_kunmap_irq() BkX3{EH

— {SEFAFRH! :
» BFERREFkmap , THE(ERAIE A BERER
» @18 , RBE—IRIRgTZF— R
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» ARUIRRIR S

— bio¥E{E
» bio_kmap_irgfibio_kunmap_irq#{E

— char *bio_kmap_irq(struct bio *bio, unsigned long
*flags);
» bio: FAIERbio
» flags: 1%7?1:3—?::5

» J‘N@[IJE_ll_:L%'ﬁE%}EF XI5t ( Rtz ) |, SKBORE]

— void bio_kunmap_irqg(struct bio *bio, unsigned long
*flags);

» bio: %ﬂ*ﬂﬁ’ﬂblo
» flags: bio_kmap_irq() 3 {=FIRE
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- IEN RIS
— biot(E

- bio_for_each_segmenti2{E
— 1ZREBAbi_io_vecHh A ERRYIR

— #define bio_for_each_segment(bvl, bio, i)
__bio_for_each_segment(bvl, bio, i, (bio)->bi_idx)

» bvl: 3kEXAIbio vectBET
» blo: %ﬂ*fiﬁ’\]blo
» I ?E%Q%
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 JEVVRERIR SR
— biot{E
 bio5ghk
— ZRE R EE bio B2 IETEK
— void bio_endio(struct bio *bio, int error);

» bio: %ﬂ‘ﬂﬂ’ﬂblo
» error: 0 RIEiEEDbio , fAlERmiZbiokh IR HiE
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o Linuxp2&INEE

— LinuxXi{ER Fiex IR E’J%Aﬁ“z MmEERNE
BIMZEScFr , ENEINEE 2P h5

— LinuxAMXZHF2iRITCP/IPTMY |, 2R

S F—InternettimYIPVORIIRER Gz —
— Linux%z4
REBRER

wI AT EeEE

UFE 7 IPREXIEACES. IPROfA. IP



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linuxk£5iR 289X )

* WL

osI-t 2 Linux/4 2 \ "
] 243 A2 7Y X L o 28 B

N 2 TFTP, FTP, NFS, WAIS
SN = N HE Telnet, Rlogin, SNMP, Gopher
252 SMTP, DNS
&40 )= fE%r)Z  TCP, UDP
R 4% |2 MBrZ 1P, ICMP, ARP, RARP, AKP, UUCP
HE e = FDDI, Ethernet, Arpanet, PDN, SLIP, PPP
P 26 22 1

Y= |IEEE 802.1A/802.2
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RIREE Y E’J[Ej]

o [ZRIE
— LInUX??ﬁEE’JIﬂZﬁTﬁ: EIR&EpE IS Ef N4 IE

SHE—E

—

A

— 12/3_

—] ——

- B RENYIEN T RN X EE

— ZEBREL IR ZRIRIRET |, XTNAY

e
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e LinuxpN&FER S
Fil 71 23 ]

KA VIHBEO (System Call Interface)

Pri R (Protocol Agnostic Interface)

N A% 45 [H]

M 28 i3 1 (Network Protocols)

W TR (Device Agnostic Interface)

W2 W5l (Device Drivers)

Wy FH AL

WP 258 AE (Physical Device Hardware)
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o Linuxfi4&1g 2 IXEhHEZR

oy Lo RIEEHE L
IX_XJ?%TJMX%%D dev queue xmit ()
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o« RIZFIXGN
— net_devicefZEHI{A

o ENXTE<Ilinux/netdevice.h>m
struct net_device {
char name[IFNAMSIZ]; // MEZIREZZBFR

Jnsinged long state; // ZRNIRTFIRS
.L.J.nsigned long base_addr; // ix&&1/O& it
.L.J.nsigned int irq; // REFSEFES

int (*init)(struct net_device *dev); // i& &1
int (*fopen)(struct net_device *dev); // &&FIFF
int (*stop)(struct net_device *dev); // 8& XA

|;t (*hard_start_xmit)(struct sk_buff *skb, struct net_device *dev); // &iEA4&
oS



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux 4312 555X 5]

‘M%ﬁEWﬂ
— net_deviceZ5fa{K
* iNitRRZY
— REVIIRMEREL , £ register_netdev()iY , HATZIE
FAsEFEmRdnet_deviceSFRI4IIA1L,
* OpenkREy
- RS
* stopRREN
- KIAIRHE
« hard start xmitR2g
- FiERIX
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o MBIRERIYXT]
— net_devicetz{E
« alloc_netdevzs

— EMTE<linux/netdevice.h>t

— struct net_device *alloc_netdev(int sizeof_priv, const
char *name, void (*setup)(struct net_device *));

» sizeof_priv: IXFFABEUEX A/
» name: IREZZBFR
» setup: ISR EREL
» IR[E]: S ECEIRInet_deviceBHaAiEsT , KIMUREINULL
« alloc_etherdevz
— EXfE<linux/etherdevice.h>
— struct net_device *alloc_etherdev(int sizeof_priv);
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‘M%ﬁEWﬁ
— net_devicet®{E
« EXfE<linux/netdevice.h>m
« SCIERZIERFBnet/core/dev.cH
o« MLRIZERIEM
— int register_netdev(struct net_device *dev);
» dev: R EMHIMNEIZE
» IR[A]: FETHIREIO , LEMEREIGE
« MERIZEF T
— void unregister_netdev(struct net_device *dev);
» dev: T ERIMNEKIRE
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R pea== e
~ sk_buffgtafk

« X fE<linux/skbuff.h>H
struct sk_buff {

struct net_device *dev; // BIXTIEIIZIR T EIRIIR S

;i<_buff_data_t transport_header; // {EHIELEHEET
sk_buff data_t network_header; // WM& ELEBigEt
sk_buff data_t mac_header; // 5&i&EL 85T

sk_buff_data_t tail ; // SRS
sk_buff data_t end; // SRS EIIEER
unsigned char *head, *data; // S EC=EMERMEEENF A

;Jﬁnjszigned int truesize; // RN FHEXEKE | ZKEZLI6ZHXI5FAY , —HRLE

NENUNNEPN
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o LRI TRIXEN

— sk_buffig{E
« M E<linux/skbuff.h>H
« SCHEAZIRE{CEBnet/core/skbuff.ceh
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¢ MZZIRERIKTN
— sk_buffig{E

 icsk_buff

— struct sk_buff *alloc_skb(unsigned int size, gfp_t
priority);
» TN AER({EFRRYRREL
» size: DECATEMEMNEIRSIZERIA/N
» priority: RZRFDEIRG
» IRE]: DBEcEIfsk buffigEt , LBEREINULL
— struct sk_buff *dev_alloc_skb(unsigned int length);
» IXENFEFAEFBAYEREY
» length: D ECATFEFEMEIRICEIRIAN
» RA: DECRIRIsk bufffgst , MEREINULL
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o MBIZRIXE]
— sk_buffig{E
- BBEEETIR(E

— unsigned char *skb_put(struct sk_buff *skb, unsigned
int len);

» skb: ?%ﬁIEEgSkb
» len: Ftailigst FEKE
» IR[El: BBoIgiAvtailigEt

— unsigned char *skb_push(struct sk_buff *skb, unsigned
int len);

» skb: ?%ﬁfEEgSkb
» len: Fdatatgst ERBKE
» IR[E]: #agiAvdataigEt
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o« MBI ERIXEN
— sk _buffi2{E

- BoiEETIR(E

— unsigned char *skb_pull(struct sk_buff *skb,
unsigned int len);

» skb: ?%%EEEgSkb
» len: Fdatatigft MK E
» IR[A]: #BaNaIRYdataigEt



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linux %12 253X 5N

o MRIREZIKE]
— sk_buffi{E

+ Bhfiskb_buff
— void kfree_skb(struct sk_buff *skb);
» TN A%EFIRYRREYL
» skb: FEEIRAIskb _buff
— void dev_kfree_skb(struct sk_buff *skb);
» IXGNFE R FERYEREN
» skb: FEEIRAIskb_buff
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o« MBI ERIXEN
BRIRSIRE

« EXfE<linux/netdevice.h>m
 SLIITE IR S net/core/dev.cH
— int netif_rx(struct sk_buff *skb);

» skb: FEAHIsk _buff

» 1R[] BEIRE:
e NET_RX_SUCCESS: H 3T 4 s shiz i
« NET_RX_DROP: #} L £ ¢
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— EEJ)\W% (aigsE, R, WiRRE. BinE)
BNZRRE |, — R TE S 2EEE
:iﬁi_ R EME AL 'EDLF"" E— AT (B
oEdtimerElN &R ) , RECPUBIEYFE
A9 ( anSPI. 12C. JSB—:UQE ) 1EEEEE(E.
MIRESTE , IA— T HFERREIEE
ZIFX X g[EjJEI'JI‘ead()T;z 1L PR LAsEENGE

(. g
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— ELinux& %
IR I,
E(nput Core), BINFRRE

1)

HIXASLA)
 INpUtiIN &S

, INPUtEI N FRFHBMNFZR
=(Device Driver), BINF&EFHZ

(Event Handlen)ZE5k;

SLESNSEY=
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» InputiiINF&5

— lX%HEEjJJ

1/(JKTI_~E1 X:I-EE#FEIJ'L* ’5173_ |':—'_]ﬂ:H FEJKEE#FX:I- }:I EHJ
N7 18]a90E N i’%ﬁﬁh/ﬁﬁ’]’iﬁ)\—aﬁ =R OL N

EIR A e S

- EFmtzZOE

+/z=

1ZIKXT—FTIE{:/H\:T 1X%g[ﬂjlxﬁljﬁ$ij:ﬁ / XjJ:RTI%

1/ \T E‘-#FL __IKEIJ—xﬁ*EE?R

lIII“I

R

- ZENRAPZERINFEREFRE T SRR EEhY

El:fc *DTGEJZB[EDJ

=IRR_FRAJSEMAAE
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o Inputii A\ FESFHEZR

)EH ):' /dev/input/event0 /dev/input/ts0 Aii%;gﬁ?;giéggo /dev/console
\}-[_ — 0 1 A , U
/‘E I‘Eﬂ TX%’T" ){j\T\ /dev/input/eventl /dev/input/tsl /dev/input /mousel /dev/ttyn

AL fi b P B b B TR AL
lj\] LAY (oydev) (?22°) (mousedev) (keyboard)
*Z | | | | | | | | | | | | | | |

/‘E KRGO E i NT Z25i4% 0 (input)

I‘Eﬂ I I I I I I I I I I I I

NP B s LA

UL X E) U X)) U Xz

i

B

B A
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FIXENsLA|

* Input

— REFIXE
« TEAREIN

« Binputii NS EMElinputii A FEF+
EEHJ)\TA’EEIT (90 : e
ERAMEAB S]]/ ERT

* FEINpUtiBINIRE &S
faic. fRE
/ia

ANT RS

55

R RN

FERGEN RIS Y

ElNEST

REFIRE

FRER /R

o/ Renl.

, Txaeé"'EFEE*

EHYE

I EINpUutiii NIRE 2 iFinput

z:z‘F/

SR I N AVSRE/ él:
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* INPUtiI A FEST
— IRFIXIN IR

o e — A B

VEM— M\ B

I

AN FER

. q
)

FEH M A B

B M
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* INpUtIINF RS

— B NFE{G8
#define EV_SYN 0x00 // E£5E44
#define EV_KEY Ox01 // ¥&52 ( SEEEI%H )
#define EV_REL 0x02 // ¥83J4%R ( AR )
#define EV_ABS 0x03 // #a3FAbtR ( BRFESF )
#define EV_MSC 0x04 // HE
#define EV_SW 0x05
#define EV_LED Ox11 // LEDZ4ERIgEE
#define EV_SND Ox12 // =& (40 : BE052% )
#define EV_REP 0x14 /) S
#define EV_FF 0x15 // At
#define EV_PWR 0x16
#define EV_FF_STATUS  0x17 // ORIERE
#define EV_MAX Ox1f

#define EV_CNT (EV_MAX+1)
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+ INpUtINF &S
— input_dev&&ta R
« BXE<linux/input.h>H

struct input_dev {
const char *name; // 18 3BFR
const char *phys; // KB ERFFHIEERER

struct input_id id; // IRERBIIFE

glén;uigned long evbit[BITS_TO_LONGS(EV_CNT)]; // 258954
0=

. . . = L e/
%\%%Eed long keybit[BITS_TO_LONGS(KEY_CNT)]; // VIR

unsigned long absbit[BITS_TO_LONGS(ABS_CNT)J; // Szl
e,

Technology

aren~
prs

|
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* INPUtiI A FEST

— input_devZEfaiK
« EEXFE<linux/input.h>Ha

// XTSRS

int absmax[ABS_MAX + 1];
int absmin[ABS_MAX + 1];
int absfuzz[ABS_MAX + 1];
int absflatfABS_MAX + 1];
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+ iINPUtIIAN T RS

— input_devig/E
 fidinput_dev
— SEFHIAKInput_devEEHIIA

— struct input_dev *input_allocate_device(void);

» lI\TLIJEﬂL SEcEAVinput_deviEtaifigst , KIMOR([E]

* i fftinput_dev
— EANIRF RN T RS Z D
— int input_register_device(struct input_dev *dev);
» dev: R EMAVBANIR S
» IR[E]: B INIR[EI0 , SLMEREIGE
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 INPUIIANTF RS
— RREIHRS
- IEREERS

— void input_report_key(struct input_dev *dev, unsigned
int code, int value);

» dev: T;‘E‘E&} E%E"Jiﬁbﬂj\iﬁ%

» code: ?E%Eg[f-@jg

» value: HR S EERIXTNEYE
 FERBRI AR S

— void input_report_abs(struct input_dev *dev, unsigned
int code, int value);

» dev: TEE'E} E%E"JE@)\iﬁ%
» code: TE%?@X?%*/J_‘EQ%E1E
» value: Tﬁgé@Xj%dz/ﬁ%E{EEngMé&{E
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 INPUtBBINTFZRSE
- IRREHR S
- ’RRXELBMHRE
— void input_sync(struct input_dev *dev);
» dev: fFHEZBESHHRSAMIANIRE
. IR
— A= NMREREUIEFFIZREELH]

— void input_event(struct input_dev *dev, unsigned int
type, unsigned int code, int value);

» dev: T;‘E‘Eﬁ} E%:E"Jiﬁbﬂj\iﬁﬁ

» type: IR SHISE LB

» code: RAHREHIEE

» value: 123c# E%%EE’\JNF_‘“L%&E
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* AR FFAXE)

— AR AR
* RS FFIAIRY
- ERE R REEEE M SRR S 2 SHE
B2 LRSI,

- [BSIREi AR SRR, a0 : [TO (SRS ) | iR
AR LR

- [REEEEAERGSERIAHE 1 - REESIE
- BEIRERICASEERERIFRIEA |, A« R, HEE
MEBERZY8 ITO AY100£3
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%Ma

FIXENsLA|

iR R SRR

FIX))

- BE—MEEERENERIIEREN , 2EzM4S

BB IERREE
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+ A=K

Qe oA
» AR ( BRRRX/YARTR )
- LHEXATR
» FEX+EBHR ERENNFREV X+ , X-EEfRiEis ; Y+{EA5|H
I RS2 mREEEY_Y+_READ , BT ITO E1Y
NS, M5 HinfE ESHEINREV X+ ZHETHR
XBIRSR=RREEZLL
— ITEYAIR
» FEY+EEAR EHEANEREV Y+ , Y-EEARIEHD ; X+/ER3|H
RS AREEV_X+_READ , B F ITO Ei4
NS, L5 | HiREBESHEINREV_Y + ZIE TR
Y& IREREEEZLL
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%Ma Xz

s EN e a7
+ ARHRAGT ( BRRAX/YAAR )

V_Y+ READ

—| l'vX VXt READOH—N

VY-

V_Y+ READ V_X+ READ
Y COORD = HEIGHT
V X+ V Y+

X_COORD = WIDTH
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- R RRIKEN

— ADCi&itazs
« S3C641075:HADCHEHI2E

— 1= FFX TS
o« AR FIXENARS
— B E EIX S

o RS N RN iR R
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o MiZE M (Frame Buffer)
— ez, $(fra mebuffer)xEELinux,?jEjj g%

REN—MESEO , BT LR

ZRT, FE

XA ERHSRAY. F—H ; M

EN BT

BN B PXEITIEEE R |

* == %Z:' \;é

DYEREFINMNE. SRIVEFFRAET
— Mg (framebuffer) 2HRA R Linux R F P

INERERN
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o MiZE M (Frame Buffer)

=/

— e MR B TR
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8% , 7ELinux{R&en
] =X
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o MiZE M (Frame Buffer)
— LinuxE~MARFRIEE

AR A%

MiZE b1 2419 . /dev/fblO0. .. n]

Myt 2% 1 B 26 JX B

SN P i 4% B A5 R BN S i 45 B 25 R B

Wy A A
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e Mizg,;(Frame Buffer)

— Mg PR EES

o« XY _F'H'U.:. I PEERFPR—RXE, , B]LA
e lf:L’le;k 5. H9& ] —.r}xﬂz

o HESE _J__'l«X%H%ET ):l HFEZSE] , ] LAIERE

SR EHE— SR IR R — A SRR
F——XINECF
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. %5 M (Frame Buffer)

— MR PR EIELS
« EXE<linux/fb.h>m
— fb_fix_screeninfoZ5fa{K
— fb_var_screeninfoZ&fa{i~
— fb_infoZLHafa
— fb_opsZErafiK
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o M2, %(Frame Buffer)

—fb_fix_

screeninfoZSfa{

« fb_fix_screeninfoE ¥ mARMIIE PR BFPIRE T

XHY

(&0, Reg@id&®fb var screeninfof
it S K0 aiEEEEfb fix_screeninfod

. Hl::l
line

_lengthZE

FBIOGET_ FSCREENINFOSREN S RiiEE iR A E
xEé%ﬁ&{l:I 15N

St LUE T ioctl ) RS

EESHEE | XEFEAREE T octl i

SHARERRY

RO IE

FEEMAIEE: smem start, smem len,

‘"I

JiEHlan<
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o g9 (Frame Buffer)

— fb_fix_screeninfoz5fa{A
struct fb_fix_screeninfo {
char id[16]; // FREFIRIRRFT (IRFEWR)
unsigned long smem_start; // 4% H X ATFAIEMMENE ( ¥71EMBIE )
__u32 smem_len; //MigRiH XAIKE
_u32type; // RERE (40 : TFTESTNZE )
__u32 type_aux; // BR1T75Z0
_u32visual; // BFRE (W : E¥XB. REamER)
__ul6 xpanstep; // MR gBEFpanning , TKO
__ul6 ypanstep;
__ul6 ywrapstep;
_u32line_length; // R LBI1TFT%
unsigned long mmio_start; // 7L/ OBRETAIFSIAENLE ( #PFEHENE )
__u32 mmio_len; // RTFL/OBEIRISE
__u32 accel; // e 5 E RN
__ul6 reserved[3]; // 1REB=T

|3
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» Muzg ) (Frame Buffer)
— fb_var_screeninfoZa i

» fb_var_screeninfofG AR imAR Mg P EPIRE T
FAT TS RS EN B EL

- BEhFESEEIE - xres. yres, helght widthZF

- AR ALUE ioctl ) &E 5

akS

Jizdlan<

FBIOGET_VSCREENINFOZ=,

FBIOPUT VSCREENINFOZEEN =S

AT M

_/

== I

- AR ALUE ioctl ) &E 5

FBIOPAN DISPLAYSCH RIS A

\ 2
- E

>H

JiEHlan<

193%

R
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. IfiZEth(Frame Buffer)

— fb_var_screeninfoZ&fa{i
struct fb_var_screeninfo {

__u32 xres; // BJfRxDEHER

__u32 yres; // Iy D3R

__u32 xres_virtual; // FEIIxDHER

_u32 yres_virtual; // By #EER

__u32 xoffset; // IR X FEEH X g PO {mE
__u32 yoffset ; // A KIKFERE X FHy (R

_u32 bits_per_pixel; // BIBPP , BMMEZ=AVIEL
__u32 grayscale; // SIRAN0 , BRABEREFHRER

/] ANEFERT , FTRR/G/BiE, ; BUNRUETRKE
struct fb_bitfield red;

struct fb_bitfield green;

struct fb_bitfield blue;

struct fb_bitfield transp; // iEZEBE
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o MiZE M (Frame Buffer)
— fb_var_screeninfoZ5Ha{k
__u32 nonstd; // IFOFRFIFFVEGE RIS

__u32 activate; // ZrifbiEnh

_u32 height; // BI&=EE
_u32 width; // BIBR=E

g

_u32 accel_flags; // ¥r&(fb_info.flags)
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« ZE,P(Frame Buffer)
— fb_var_screeninfofSHg{K

// BRpixclockRB5h , EREERTFIE pixcloclk hEAE

__u32 pixclock; // =R (ps/9E1T)

_u32 left_margin; // NMTREIZES2IEIEERBIRIZERAT(E]
_u32right_margin ; // N&RBEXE FT—MTELESEINERAYE
__u32 upper_margin; // \inEZ{ES2IEEEE N ERILERATE
_u32 lower_margin; // NSURBEI T —1EZ S SEHIIERAYE
_u32 hsync_len; // {TRZ{ESRHELATEH

_u32 vsync_len; // MEX{ESHELZITE

__u32 sync; // BIZRE

__u32 vmode; // videot& frs

__u32 rotate; // [RETETHEFERIBE

__u32reserved[5]; // {RE8

%
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. %5 M (Frame Buffer)

— fb_var_screeninfof&Ha{A

o fb_bitfieldZ5fa{A
struct fb_bitfield {
__u32 offset; // {AiHY R
_u32 length; // (\ISHIKE

_u32 msb_right; // IR A N0 , TrezmEBUEAIA
%
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o MEZE d (Frame Buffer)

— M PP ER
 BMEME PRI EFRELE

— ¥R R B G

— IRENfb_infoRIEIESEFNn] T5E]

— THEME R XK/

— AR mMmMapiEE X gIEHFEAI I ZSE
- E/EEMKX (/EFEGREHE)
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o MEZE d (Frame Buffer)

— fb_infoZ&ta{K

» fb_infoZSHa (] I%Ua%lx%E’Jé*A =&, BEEK
sJAPILIKREE FEEK{ 2 (30 RE iﬂzﬂtﬁ)

. HEJ@JEfb_ﬁx_screeninfo\ fb_var_screeninfo.

fb_cmap =/ EHa{ARRISLH
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e MZg,;f(Frame Buffer)
— fb_infoZ5fa (K

struct fb_info {
int node; // fbfxreqgistered_fb[]FAIZ5|
int flags; // fbtr&
struct mutex lock; // FBFopen/release/ioctIBY{RIF A
struct fb_var_screeninfo var; // Zgin]ZT& %4
struct fb_fix_screeninfo fix; // HeIEESZ%L
struct fb_monspecs monspecs; // BREEtRE
struct work_struct queue; // BZziFS4EAS
struct fb_pixmap pixmap; // EIREE{HIRES

struct fb_pixmap sprite; // S¢FrAER{4RRE
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. MiiZE th(Frame Buffer)
— fb_infof&#afi
struct fb_cmap cmap; // ZEIEEZR
struct list_head modelist; // B EIERE
struct fb_videomode *mode; // givideofE,

#ifdef CONFIG_FB_BACKLIGHT
/] DECENIRE | MzEmMEEMENRE AT HEBRIR
struct backlight_device *bl_dev; // XIS YEIRHE

/] BYtH%%

struct mutex bl_curve_mutex; // &5¥¢risEE K8

u8 bl_curve[FB_BACKLIGHT LEVELS]; // &55¢HhzezaR
#endif
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o WRZEd(Frame Buffer)

— fb_infofEHaK
#ifdef CONFIG_FB_DEFERRED_IO // M4 :ZERl/O mmap
struct delayed_work deferred_work; // ZEIRI/O{£5%
struct fb_deferred_io *fbdefio; // 3EIRI/OZEFEK
#endif

struct fb_ops *fbops; // iz Hi2E

struct device *device; // Rig&E

struct device *dev; // LENRBAS

int class_flag; // FABRYsysfstr&
#ifdef CONFIG_FB_TILEBLITTING

struct fb_tile_ops *tileops; // EZRE(E
#endif
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o MiZE ) (Frame Buffer)

— fb_infoZ&Ha{K
char _iomem *screen_base; //PI#Z%E i Bttt

Ljn_ségned long screen_size; // ioremapBIEHIARFEX
/|\B
void *pseudo_palette; // (H16EEEIEIR
#define FBINFO_STATE_RUNNING 0
#define FBINFO_STATE_SUSPENDED 1

u32 state; // BRI , EBUO : $EEE
void *fbcon_par; // FABEUE
/] RETCREWE

void *par;

%
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. %5 M (Frame Buffer)

— fb_opsZEFIfK

o fb_opsZEMa{AimA ] LT
]:7|<1"EE<I:I

e B IX I THY

« WAHRERRILAERoctl R ARSI EE RS
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4,4 (Frame Buffer)

— fb_ops&EtafR
struct fb_ops {

/] FIFF/FER

struct module *owner; // {BHUHEE

int (*fb_open)(struct fb_info *info, int user);
int (*fb_release)(struct fb_info *info, int user);

/] SIFEEMHRBER , BERARFRE G EZLZ L EHNME PR TR

ssize_’g (*fb_read)(struct fb_info *info, char __user *buf, size t count, loff t
*ppos);

ssize_t (*fb_write)(struct fb_info *info, const char __user *buf, size t count,
loff_t *ppos);

/] MEARSH , FERBESIFRIE | HNMEKpar

int (*fb_check_var)(struct fb_var_screeninfo *var, struct fb_info *info);

// tR$Einfo->varigBvideot=z(,
int (*fb_set_par)(struct fb_info *info);
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. IfiZEth(Frame Buffer)
— fb_ops&EtafR

/] REAETFE
int (*fb_setcolreg)(unsigned regno, unsif%ned red, unsigned green,
unsigned blue, unsigned transp, struct fb_info *info);

/| WEREHESHFR  REFBR

int (*fb_setcmap)(struct fb_cmap *cmap, struct fb_info *info);

/! B =H
int (*fb_blank)(int blank, struct fb_info *info);

// panE~
int (*fb_pan_display)(struct fb_var_screeninfo *var, struct fb_info *info);

// B

void (*fb_fillrect) (struct fb_info *info, const struct fb_fillrect *rect);



http://www.linuxidc.com
http://www.linuxidc.com

Jlinuxidc.co

Linuxig 85X/

4,4 (Frame Buffer)
— fb_ops&EtafR

/] X1,
void (*fb_copyarea) (struct fb_info *info, const struct fb_copyarea *region);
// BEIFET

void (*fb_imageblit) (struct fb_info *info, const struct fb_image *image);

/] SHIEHR

int (*fb_cursor) (struct fb_info *info, struct fb_cursor *cursor);

// BEEe R

void (*fb_rotate)(struct fb_info *info, int angle);

// E5bItSR |, Ak
int (*fb_sync)(struct fb_info *info);

// =R FERYioct!

int (*fb_ioctl)(struct fb_info *info, unsigned int cmd, unsigned long arg);
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. hfiZE M (Frame Buffer)
— fb_opsEEtaik

// SbIE32{5ATioct! ( BT )
int (*fb_compat_ioctl)(struct fb_info *info, unsigned cmd,
unsigned long arg);

// FEHIEEFERIMmap

int (*fbo_mmap)(struct fb_info *info, struct vm_area_struct *vma);

/] RIFZRIRIEEHIATS

void (*fb_save_state)(struct fb_info *info);

/] BREBIRIFRIBRRTS

void (*fb_restore_state)(struct fb_info *info);

/] BRIBEERN A RS EAYRE
void (*fb_get_caps)(struct fb_info *info, struct fb_blit_caps *caps, struct
fb_var_screeninfo *var);
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e Mizg,;(Frame Buffer)

— fb_infoi®{E

« EMXfE<linux/fb.h>mh
- SCIIERZR{CiSdrivers/video/fomem.cH
o« I PIRRIRN N EERBRFEER , T~

H’Jﬁfﬁﬁﬁfﬂ[z‘:}ﬁmﬁi&;

NI

. FEEF'E’JEE#F%EE)J EAF|
el

XERRERFRZE
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{5

o Pzg ) (Frame
— fb_infot{E

Buffer)

« Eefb_infoZ5HafK

— struct fb_info *framebuffer_alloc(size_t size, struct
device *dev);

» size: fFFAfb_info—iE D BECHIFAB EURA /)

» dev: IEAIRBAVIEET

» IR[E]: S ECEIATTb_infoStaiRigst , SKMUREINULL
o BRI _infoZEHafk

— void framebuffer_release(struct fb_info *info);

FHAYfb_infosEtaiRigst

» info: 13
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o MiZE M (Frame Buffer)
— fb_infot{E
o JERRINGE IS EXE]

— int register_framebuffer(struct fb_info *fb_info);
» fb_info: RIS hizHl ey fb_infolGtaRtg st
o JEHEME P H EFIXE]N
— int unregister_framebuffer(struct fb_info *fb_info);

» fb_info: BRI = HIERAYfo_infofSraiiast
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+ LCDIRZf7
— LC Dfu/J\ I
« LCD(Liquid Crystal Display)@£Ei2BitEHFIE
FRBERALRENETEERRSE

- MEBBTEYIEEF Y | elIn FRMNIGSEE
MIEER ; A2 R EESETEIESY

'I'
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. LCD%Ez)Ja%HTF‘ 3K
— LCD{RBEUEF/
¢ LCD} UE’%RGB]&

\

=p

AT

— S3C6410m5 HEdETF

N
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. LCDERZN
— LCD#EHgE
« S3C64107: /LCDIRHIzR o
— LCDBKzN

+ LCDIRZNAAS
— LCDIREHCAS AL

- I/WEMNBERNLCDER
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