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[a]
AR LE: BB

/. BLEE#TE—mED

*

input.c ')
FE: B#bHE = FTE: H¥pssst
L TIEHAELEIE. b _jrﬁE=t?ﬁE BT AME AT, IR
BE AR £ FEA4 Ainput_dey . , e Yl N0 s
SR o o

buttons.c ~ evdev.c

'-‘I_,

=

Bt
5

FEREAEA I AR b oK JE AR AR E AR B2 4ol H K

%

=
input.c M L3S —25 APP BEM G —H: 1. B—ZE%F T H O E.

£ “MNTRG” T — ) gpio_keys.c.

BN EE “gpio_keys_init(void)”:

static int _iniz QPIO_Keys init(voiq)
{

H

return |platform driver register(&gpic keys device driver);

EM—AF S driver 44K,

EANEM P “platform_driver” AT HAH “ probe” BR%L:

struct platform_driver gpio_keys_device_driver = {

.probe = gpio_keys_probe,

remove = __devexit_p(gpio_keys_remove),
driver ={

.name = "gpio-keys",

}

I8

int __devinit gpio_keys_probe(struct platform_device *pdev)iX B —/F & & &S,
-->input = input_allocate_device();7 At —4™ “input_dev” &5k Gt 2 7 FIHIN T R GHE



;5%‘;'3%)0

Hrb g “PFaig” Wil &y 8o = NS .

ZFTUUE BEM I — P B Sk, A XS ¢ probe” BREL?
BRTAESHTE
Ahy EH B
FrEds, devicedD

drivetd 2,

bus_drv_dewvi&EH!

device (F-&t

Bstbus }\
) L | busZEHI MRS, E— a4,

driver (F-~&
)

iFfHEx Hef aE A D

R P 77, FTRAE “gpio_keys.c” HHIAXAS:

FEEEAE —FREMEZ,

IXENERSD -

int __init gpio_keys_init(void)

-->platform_driver_register(&gpio_keys_device_driver); [ _ETEM —drivers

-->drv->driver.bus = &platform_bus_type;

-->return driver_register(&drv->driver);

"driver_register()" ¥ “bus_drv_dev” A H FE AR E RS “driver” S5 MAE B2
FAEER (drv BER) .

ARG

int platform_device_add(struct platform_device *pdev)

-->ret = device_add(&pdev->dev);

"device_add()"2 “bus_drv_dev” B H IR 2 “ device” S5 R TR MEADLA 2R 1) HEAS
R (devHiR) .



BTAESHE

Sh BHR-E
4| 3:35, deiceld
bus_drv_dev3!
device addl)” &4 “device” ERRUREADRT oo BRT. | | B8bus | busRENNMS, R, .
m\’ ‘ driver_regsteri)” S “dver” ERERE cAnAT "oV BRT. | busrpdf\ﬁ [
deRERT o AV dnisEET
—) & Y AT
¥ %,‘,j
device ($414 driver (R4
1 & | |
| W | RN

—IUH] “device” GEFMRFN Y —IL) “BiAaE R drivice 1057 RIBLR:

“device_add()” B T ¥ “devcie” G541 E] bus 1 “dev 88K ” 24k, b2 M —1L ) “drv”
FER P HERICEIIEAS “driver” 458, BRI — Cmatch) BRECRIELLE, &R —14m
“driver” 2 141 “device”. BB SCHE, WIEE TR F AR IKSh 73 1 “ probe”

"driver_register()" 2% “bus_drv_dev” FAY o 1RHER E RS “driver” S5 FRTICE] R LU 2611
FAEER (drv 8ER) o WA—14K “dev” BERPEHAE—A “device” Z5MH bus I
“ match” BRECRIELLES, #3CFMHA “ probe” BR%L.

BTABEESER

drivet® .

bus_dr_dew&3!

2Hbus r{ buSEIERIRAGE, S—i- ST,

>
(bus®E dev o - ,,/ " [[Fdriver_register()” £ “driver” EfJEDEE RO T (0T EEF. | (T bust dnBE -
| R <5 Z g o ‘ &
dedERER o %, driERR T

S g,
&
,.3” %‘7«‘\
/'/ \\

[ “device_add)” £35 “device” ERETEZZHET “dev” BFEF. |

device (-4

HaE)

EiHAE

driver (F--i%
)

R R4

devicetE 5 drver DRI ER
%: bus/H] . matcl 4
“device_add()” BETH “devcie” 4
HrElbush “deviE®” 2 4b EENS—IAM
“dry” BERPREELIME T “driver” H,
FEsEM—T (. natch) BELEiELE &
B—ihf) “driver” REIH—IAMN

“device” o FEEEBELE. MELIRAEN
BESHEFAAY . probe” Hiff.

“driver_register|)"&4§ “bus_drv_dev” A
SR “driver” SERIFIEIELLE
HMFEAEER (delER) P WB—iAR
“dev” HFERFE LB “device” HRIA
s R “omatch” BERIELE. FERLR
H “.probe” F%o

CAAN” KA TEMEE R — R L. £E “probe” RECPMAIESEH B CUUE,
ITEN—F1E, BE M — PR e, B EEM— D input_dev " 45 H PR SESEHR /& 1 H CRE

SR AT — N IR BN AR P 70 D 22 A4S PR AL T 2, AT AR B AR U JREAR AT 3 7, 3 L
“driver” REANGERRAERX A4 FEE, “device” BREANEMM, BT 4 NE
HRHECRER.

int __init gpio_keys_init(void)



-->platform_driver_register(&gpio_keys_device_driver):yEM—/F & drivers
-->drv->driver.bus = &platform_bus_type; &2 F & 8L GER R, H—MEE0D.
-->match = platform_match, (B /4 device 5 driver 454 #1275 ILAL)
-->struct platform_device *pdev = container_of(dev, struct platform_device, dev);

/& dev B4 A drv B4 FAHIE 7B BEATTREDVLEL .
-->return (strncmp(pdev->name, drv->name, BUS_ID_SIZE) == 0),
UL fic /5 ®t 2 U8 F platform_driver gpio_keys_device_driver 45 #J "1 [f]  probe =
gpio_keys_probe ERE £ 48 “ probe” BRI, il “device” BEAREEHE 7 Mz A —

MAZH “ .name = "gpio-keys"” “F-£& device.
struct platform driver qpio keys device driver = |
.prokbe = gpioc keys_probg, o
. Lemove = _aew_'exlz:p{gplo keys remove),
.driver = I - -
I.r'.ame = "gplm—keysn-,l

b

AL ZIX TG “device” %45 “gpio-keys”s 1H Linux-2.6.22 JEfGH 384T, FrLLXA
“gpio_keys.c” HANILREARUIRFGC.

Rg:. FEA RN H DA E LED,
1, B=/ LED XT:
VDD33V .
o
\ApDw B5
&. ué &Af wlED 1

{AFpn1 RM® . wEp )
”’Dﬁ“f}\/\ o

D)‘)‘D!: R73 olED 4
| LED 1K

/e BLEGPFL 5 GH%E +/

“gpfcon &= ~ | (0x3<<(4*2)) | (0=3<<(5*2)) | (0=3<<(6*2)));
“gpfeon |= ((0xl<<(4*2)) | (0xl<<(5*2)) | (0xl<<(6*2)));
IUAE R B R —AS LED AT, 3 B | A4 AR 7 s 2 A5 P 3 «
BE5—IR3), HEE—AH:
il “device” FnF—A LED 4T. ZAEBUZMAS LED 4T, A 7B AL XA
led_platform_dev.c BJ A, T
FHILIBA “led_platform_drv.c” fREFEEAZE.

Led_platform_dev.c
Fiffi: IXREFTIEAN T “linux-2.6.22.6\arch\arm\mach-s3c2440\Mach-smdk2440.c" ]
R0 .

static struct platform_device s3c2440_device_sdi = {



“$3c2440_sdi_resource”: “FH &L “platform_device” A FTiE M HE.

N A& “s3c2440 sdi_resource” V-6 BIR ELAR K N %
L RRIBERIE:

“flags” FonTEM KB, BHEE XM, gLk
#define IORESOURCE MEM 0x00000200
fdefine IORESOURCE IRQ 0x00000400

A LEDL 251 «gpfdat &= ~((1<<4) | (1<<5) | (1<<6)):

J#de?rné 5::241{]_F'A_5|::|I (OxsROOOOOO)
zdefine S3C24XX_SZ_SDI  S7_1M

R EENTRHE:

EZis = (volatile unsigned long *)ioremap (0x56000050, 16);
gpfdat = gpfcon + 1;
WAHMEERYE, F LED fTHIZF A7 2%
WITEYFE L. 0x56000050
shiHihl: 0x56000050 + 8 - 1;



BAEFZRELT —/NFERE:
struct platform_device led_dev, XN & Bk A —LLpriE T & 5.

TR FLAG AT AE A
[01={

start = 0x56000050, //LED &7 £7 &= #2 4 #idik:gpfcon = (volatile unsigned long
*)ioremap(0x56000050, 16);

end = 0x56000050 + 8 - 1, //LED # 47 a4t ki Hhik-gpfdat = gpfcon + 1;

flags = IORESOURCE_MEM,

g
LB A4, BB B LT A A7 A R R s AT B

TR BEILAA—A 5] 12 &

1] ={
start = 4, //LED1 51l 4 /&"4,5,6"F 15— LED 4T .
.end =4,
flags = IORESOURCE_IRQ,
}

PAJRAE 5] — 4> LE&XT gﬁiﬁ/gﬁg?ﬁa&?m%lﬂiﬂﬂﬁ% ﬁn% 2 LED H%lﬂiﬂ

u={ N Y\
start = Eﬁ//LEDZ %fﬂa! 5/ 456" EPEI’J%_’(I\‘ LED K]}

- - % y :l‘ : -
end w’ @,ﬁ ELE W |
flags = IORESOURCE IRQ ’ Www. | U0asK.org

} B
'—* “© _:"_A\ %” .

Led_dev.c & B5r:
1 , l-‘:Ex Iz L\ n%

1, #B. KE. EM—A platform_device £k,




2, AN g

2.1, BUEMT G R

3, Mo dE

I

BN T B |

BES “Falkam:

1, ZX-FEIRF):

/1L B FEM—A platform_driver £

/1,1, & LT B IR RN G S match BB & 6 B4 R G IR S () 44
7 BT AW I 4 7 B .

J/EFEA NN drv BESCRFIXAS deve A& T & 3Kl LT " probe” BRI £ -

struct platform_driver led_drv = {

.probe = led_probe, //H E.5 —4* probe H%.
remove = led_remove:; //H E5 led_remove F%. 5 led_remov f8id k5.
driver ={

.name = "myled", //%F-E 5TV R &A% 7 —E

o~ M



2, MiE-FEIFp LM T “ probe” HEK:

112, B IR EE R R probe” BAELIX AN U B SR H E I ZER 51,
static int led_probe(struct platform_device *pdev)

{
/721 /R¥% platform_device HIHJRHEAT ioremap .
/12.2 E W A5 2 RN AR Y
printk("led_probe, found led\n");
return O;
}

3, ME-FEIRFHLZEH T “remove” FEk: M5 “ probe” AR FH,

//3,led_remove, 5" probe" P HUHH <.
static int led_remove(struct platform_device *pdev)

{
//3. 14 platform_device HIHIREIELT iounmap .
/13.2, VB AT A R
printk("led_remove, remove led\n");
return O;

}

4, Nokg:

/1A N

static int led_drv_init(void)

{
/4.1 EM—A G B3R5
platform_driver_register (&led_drv);
return O;

}

5, B

/75,4 R £

static void led_drv_exit(void)

{
//5.1, E A5 9K E) .
platform_driver_unregister (&led_drv);

}

{7 B PR HE AR 2 R



Yyi% o &

root@ian: /work/nfs_root/romfs/9th_led_bus_drv_dev# make

make -C /work/system/1linux-2.6.22.6 M="pwd" modules

make[1]: Entering directory °/work/system/linux-2.6.22.6"
CC [M] /work/nfs_root/romfs/9th_led_bus_drv_dev/led_platform_dev.o
CC [M] /work/nfs_root/romfs/9th_led_bus_drv_dev/led_platform_drv.o
Building modules, stage 2.
MODPOST 2 modules

CcC swork/nfs_root/romfs/9th_led_bus_drv_dev/led_platform_dev.mod.o
LD [M] /work/nfs_root/romfs/9th_led_bus_drv_dev/led_platform_dev.ko
CcC swork/nfs_root/romfs/9th_led_bus_drv_dev/led_platform_drv.mod.o

LD [M] /work/nfs_root/romfs/9th_led_bus_drv_dev/led_platform_drv.ko
make[1]: Leaving directory "/work/system/linux-2.6.22.6"
root@ian:/work/nfs_root/romfs/9th_led_bus_drv_dev#

B ARIESE NFS ST &R %k
JEMled_platform_drv.ko":

# cd my_test_ko/

£ ls

led_platform_dev.ko led_platform_drv.ko
# insmod led_platform_drv.ko

JXIF{ insmod led._platform. dev ko J5 %A EMTHIA , R B FUREF & IR 25 K7 T bus
T BRI “dr” SEE . T B “ &R PR A “device”. B
FHEM “led_platform_dev.ko”

# insmod led_platform_drv.ko
# insmod led_platform_dev.ko
I;Ei_pmbe, found led| miHER:EE
EETER.
EIEE, BAFTE “platform_driver led_drv” 4581 “.remove = led_remove” i
.
platform_driver led_drv->(.remove = led_remove)
-->int led_remove(struct platform_device *pdev)
-->printk("led_remove, remove led\n");
HI#HZ “void led_drv_exit(void)”
-->platform_driver_unregister (&led_drv);
-->driver_unregister(&drv->driver),
-->bus_remove_driver(drv)
HHEE -6 B “ derive” FER EIURN M BRI G R 450, RIS “ R4 457
R CPEIKSY” EZRIAER R P EIKshEs 7, AR “.remove” R

EERIT A PR N “release()” BRI



# romod Led_dev N

led_remove. remove led i H release() HE.

Device “myled” Jdoes not have a releasel} Function. 1t is broken and must be Fixed.

WARNING: at drivers/basefcore.c:10f device_release()

[<c002fded>] (dump_stack+0x0/0x14) from [<c0lbabldr]l (device_releasetOx84/0x98)

[<c0lba%90>] (device release+0x0/0x98) From [<c0178714>] (kobject_cleanup+0x68s0x80)

[<c01786ac>] (kob jecl_cleanupt0x0/0<80) from [<c01787403]1 (kob ject_release+0x14/0x18)

r /200000000 r6icHaalid r5ic01/8/2c rdbFO024ER

[<cO017872c>] (kob ject release+0x0/0x18) from [<c01794d0>] (krel put+0xBc/Oxad)

[<c01794445] (kref_put+0=0/0xad) from [{c01786a4>] (kob jecl_put+0x20/0x28)

rh i bF0025a0 v LE002400

[<cO178684>] (kob ject put+0x0/0x28) Trom [<cOlbadlc>] (put_device+Qxlc/0x20)

[<cOlbad00x] (pul_deviee+0x0/0x20) from [{c0lbf434>]1 (platform_device_put+0xlc/0x20)

[<cOlbtdl8>] (platform_device_putt0x0/0x20) from [<c0lbt/ber] (platform_device unrepistert0xlc/0x20)
[<cOlbl740:] (platform_device unregister+x0/0x20) From [{bro02034>] {(led dev_exit+0x14/0x1c [led_dev])
rd 1036717 ¢

L<bF002020> ] (led_dev_exit+0x0/0xlc [led_devl) from [£c0dbZ20ed?] (sys_delete_modulet0x214/0x29c)
[<cO0b6ledd>] (sys delete module+fx0/0x29c) from [4cO02hbealds] (ret Fast syscell+dx0/0x2c)

rﬁ:cﬂ'QEcQ"l-"‘ e 00000081 r6:0009fbac r5ibef943ecd rd 1000104

#

DU release(V BRI HE CE &% B release()BREHTE):

struct platform device |
const char * name;

ulld id;
[struct deviece dev; |
ull num resources;

struct rescurce ¥ resource;
i
V5w e CHEA —A “device” 4itl, XA “device” ITE “device.h” FE X:
HAF e L “void (+release)(struct device * dev);”. FATEIRALIX relase B%L, XH
FHAEBA A LG AT CAB— e A R AR S I 2 BT o 3 AN 7 B B AN AT o] 2155

(CEGMELIIE

wvoid Ied_rEIQa.SE{strltct device * dev)
{7 release B ETHFABTEH EFHFLEFIEETEE "led dev. ko " FTEEE, FHEFEErelcaseFE

}
static struct platform device led dev = |
.nams = "myled", S SR B Ty led”
.1id = -1,
.UM _resources o ARRAY_SIZE{led_resource} r
LEEe2ource = led resource,
deg = | _
.release = led release, A~ EFEXTrelesseFil & device EHEFREN.
}(
b:

# inamod led_dev.ko
led_probe, found led
# rmmod led_dew

led remove. remove led

y I

FHEM “devko” Ja, K —AFERBZLEWEMEIFERBL TN “FER&” #R, X
i — 5 5 Ik il it B 4 IR R — AN B IKEh TS5 K S, W R S5 R Y probe”
PREL NIXAS “FEE&” MEMRMAEE; 2 “insmod xx_dev.ko” J&, M “FHEBAK”
SRR FMIBR T XA “xx_dev.ko”, X 5 —imAH IR [E 4 I S IREN 7 B B 24
) “ remove” BIEUVEAHSTEEE TAE .



6.1 EXNFIRES:

7.1, ¥E—A file_operations Z5fa#

81, glEZE
(ATUAEE, HEILRGHIOEEEI A JeE X class £

MZ: fR4E platform_device FI¥EIEIELT ioremap .
int led_probe(struct platform_device *pdev)

2.1, ##E platform device ##H R#4T ioremap .




# W35 file_operations led_fops £5449 ¥ 49 open & 49 4
¥,

open J& BEIX L 5| BHIEC B A “Hr 51
9.1.0penfa, ES|HEER ML 5.




%Ry Ho R

static void led_drv_exit(void)

{
//5.1, P £ 3R’ .
platform_driver_unregister (&led_drv);
//8.3_1 fEcIsZE T IO vy, T EEE AR 4 .
class_device_destroy(cls, MKDEV(major, 0));
//8.4_1, %K,
class_destroy(cls);
//6.2_1 HIBFFF
unregister_chrdev(major, "myled");
//2.1.4_1: ioremap(), NIXH "iounmap()™:
iounmap(gpio_con);

}

b Q=RIRUIFENE

st iy P seatled dev.ko—FTIsHE TR IAIERY , (Biled_drvkotdifE
ArEmy L= Y . Ei Eﬁ'}ﬁ—‘ﬁ:‘zé‘gﬁﬁﬂﬂ\dwﬁ&§'u

led_drv: Unknown symbol 1ounmap =ﬂhﬂh?%Hkﬁh~¢§
led_drv: Unknown symbol ioremap LT AR E.

led_drv: Unknown symbol copy_from_use
insmod: cannot insert “led drv.ke”: Unknown symbol in module (=1): No such file or directery

B i e s

#include <asm/uaccess.h>
#include <asm/io.h>

KA S SO
P Y 1R P AR

¢ insmod led_drv.ko
led_probe, found led
# 1s /dev/led -1

Cru-ru-——— 10 0 252. 0 Jan 1 00:57 /dev/led
#

Bt aI LA “led_test on” “led_test off" KM LED M5 K .

FHE AN AR LED AT DL, MMETL “led_dev.c” w51 HIBE k-

.
B B +8 -1,
TORESOURCE_MEM,

My

¥
TORESOURCE_IRQ,

M “led_drv.c” Btr] LLREEAS]



RS RLEMA TR AW MERIEUE “bus_drv_dev AL o, XA
RS- R, ERX AP A A F R E CE X, 7 “ probe” BREHHIERAE
o4 R ECRER Cprobe HHHRIEZIZONE).
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