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1. Introduction
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celolt L2 OlaHdt)l Hd& R = otlte=(22l2 driver modelE 2HE = kobject2 =430l
CHEh HEs AIZEOl ACt=0l UCHE, HCUMRH &2 UOEX RECHs ZO0ICH. kobject
£ UR=s 22 N2 EXE 5t U=z CE typesol S 0l ZRSICH OIGHE &Nl oDl
IS0 Olefdiol Z& E22 SHC OHOHE HOHZRH AMES oM &AS 2428 2 20l= 8H
2 H2&tCH WIIM 2210t CHRIOFE Kkernel driver modeldil 20l S0 Q] 2tEtst HOIE WelH
Ct2 20

» kobject= struct kobject 2| objectOICt. kobjectS2 01§ HXEINM2EE H=Ch kobject=
0 ==

L5t parent ZEQIH(Ol parentE JtX LD kobject= HEFRXEZ HIE0| =CH2 sysfs virtual

filesystemOll LIEILIE O™ type(OIH ktypeOlz)S H=Ch kobject= LEHEOZ 11 XHAIOIA
2 S X A=Ch Ul XIIE Z&ols AME AMEO e ZEN E&dHe o™ e
AESHN 242 20

P> ktype2 kobject2t Z2tH U= typeOICt. ktype=2 kobjectIt O 0l& XL
2O LIOtot= X2, kobjectIt sysfsOlAd HHE A LIEILIOF St=XIE Z2 &8t

> kset2 2 HHE2 AESXHO WEE kobject=2 SO0ICt ksetE2 kobject &2 J|2&Ql
container typeOICt. kset2 1 XIS kobjectE ZE&otd JUSH TOE HS ALOIUIA (S, kset
ol 20 A= UE kobjectS) kobject=2| parent= XS0l Z&EH U= kset2l kobjectIt
EICh. 28 0l kojbect=0| 018 HAS 2= %X
SHOFE ). sysfs2l 2 AEC|
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kset E = (kset2 kobjel HHLCH)

device register, device ES Al 0 C|Ht0IA 2] ksetS £ device
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2. The kobject Infrastructure

0/ &Z kernel 2.6.135/ Documentation/kobject.txtE &Fof ], Sf2/9) £FJ ZE +F8 &£
228 HOICKE S SH &H 2.6.13 FHE WAL LA’R.L/.% [HE R20/ EWEL. O PESES
oFf 7]

HE=0/8 261300 LA &FE o/A0. olA/E, 2E XS 261322 LFAE &2, ZL20
Sl et I&H ot M B 2SS £F2 [/E FES & ZXolJ dfetl))

Patrick Mochel <mochel@osdl.org>
Updated: 3 June 2003

Copyright (c) 2003 Patrick Mochel
Copyright (c) 2003 Open Source Development Labs

2.1. Introduction

A

JIZ2HQl object 22lE +=&stlt. 0] 2eldts X2 O 2 OIoIH #+X2 A
2

= =
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0

- Object reference counting.

- Maintaining lists (sets) of objects.

- Object set locking.

- Userspace representation. (sysfs & udev2 &)

LHR2EE= 0leist JIsE X3St= objectl] EtLAE=Z 2HENH UCE Ol objectS2 Z= Y
ot= CIHHOIASE 20l XtMISHH ZH5tA D, 2HHGHH 6IIM £ H6HH

- kobjects : =8t objectS Z&tCh

- kset M =S8 EY QEMEZO set

- ktype c AP0 HEHS| object®l CHE helper=2l set

- subsystem : Gi4IH2| kset= Ct=R= object

kobject2] #Zi= sysfs It AIAEY LEHE 2HE KA ECH kobject coretll SS& 2 kobject
=2 sysfs 0l ClE&E2|2 UEHLIAI S Ch kobjectOl 2t&E S4& S(attributes)2 HEZ HAIZ
= QULHsysfsE SoHA?). AtAIEH LHE2 Documentation/filesystems/sysfs.txtS 22 & Ct.

kobject? A= Ot &
AHZ AS0] =2

ol &0l =Ch.

T2 OIEHOIAS HME3511, kobject? ksetSe %%EIXI oo
SIZECHUE SO sysfsOl LEFLIX 2D A0l H&.), 0f
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2.2. kobjects

2.2.1. Description

kobject AES M= O =&E object EtL2 JIEZE HEot= S&s HIOIH EHJOICH 0 A
He= Hel 2 46 U0lH BHEUHA SR/E ot U= JI2Hel HEE MSsHE, UE
E WA ESE kobjectet 2ZEE JIXILD UACH= 04D1). kobject= G 2 OIOIH AESHHUH HES
ZE0l UJD, O ZE=S(kobject)Ol duplicateT A ZEE UE HUAE2=Z WHAISHCHkobjectet=
CE JiXL, tEad A0, B sthe )

2.2.2. Defintion

struct kobject {

const char * k_name;
char name[KOBJ_NAME_LEN];
struct kref kref;
struct list_head entry;
struct kobject * parent;
struct kset * kset;
struct kobj_type * ktype;
struct dentry * dentry;
}:
extern int kobject_set_name(struct kobject *, const char *, ...)

__attribute__ ((format(printf,2,3)));

static inline const char * kobject_name(const struct kobject * kobj)

{
¥

return kobj->k_name;
extern void kobject_init(struct kobject *);
extern void kobject_cleanup(struct kobject *);

extern int kobject_add(struct kobject *);
extern void kobject_del(struct kobject *);

extern int kobject_rename(struct kobject *, const char *new_name);

extern int kobject_register(struct kobject *);
extern void kobject_unregister(struct kobject *);

extern struct kobject * kobject_get(struct kobject *);
extern void kobject_put(struct kobject *);

extern char * kobject _get_path(struct kobject *, int);

2.2.3. kobject Programming Interface
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kobject= kobject_register()2t kobject_unregister)E 0IZ0i M kobject core OI/2FH sHE2=Z 2

ACH MARD & = AT, S=0i2td &
Ft2 sysfs@l ClHECIE ddotes A= Egotes Z0ICH

256t= X2 0l kobject)t =0oll0F of= kset2 CIAEZ S

Ol2t= G2, AtEXt= kobject_init()ctes &S HEotH SESE22ZM kobjectE kset2l 2lA
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EOl FItotXl &AL, sysfsE SoHA 2EHXX RESE A
kobject add()E =Zoil M object HERXZ0U 0 €= =
ULt DI, 1BME M4, & BHlle addE SoilM). =

ANEE 5 ULCH

2 = UCH =II3tE kobject= =0l
ULHE, 2HHZ ksets Ul EZSAIZE =
|3tE kobject= &= counting2 Gt=0

J

rr

Note: kobject_init)E S =0ot1) LtAl kobject add()E ZZot= A2 kobject_register)E S E06t
A Z22IIsS B

kobjecttl CHEt S == oHXIg UH Ol kobject= kset2l CIAER sysfs MAAAECEZRH ML
ZA0HH =L 2lAES sysfs2FHSl MIA= kobject_del()0l A OIFH XM,

sf = QUCL kobject_ put)2 X IIREE ZAAIIH, £& 522 SEE 2 Y
ct

TZ20HHIE ez S5¢ = Ul= WY K)

kobjecte] X IJI2E= kobject)t H#EEL D Ult= NS 2IEHWMN F= kobject_get)=2 S SOt
AZ == U1, kobject put)S SoHA ZLAIZ = UCH objectll HF=X FI2EE= 010l positive

kobject2l ZXEII2EIL 00l SEMSM struct kobj_type::relaese()(kobjectl ksetS Jt2lFI10 U=
(kobj_type2l))ct=s HAEIL S=E L 0IX2 objectOl st (E O2cl €% oMt =

2= 2l0I8tCh
NOTE!!!

Bt T2 0cHMHIb kobject X IJIIREE
kobjectE freect=0 AIEE= descructorE BHEAl HSolOF &Cht= 240ICH & 2
MESl =HZ Moo= {0ICH B+ 00 ECHH 0 LEMEE= oHMIt E2H0112, AFEEX &

A0lets RS el

O S8 A22, Z2]HHE= objectS unregister S &S & HtZ It OtLlct BFEAl B2 A
Il M (release()0ll A)2t SHAMIGHOF StCt= 230ICH 2t O™ S} objectE & Lot JUUHCIE S
0 sysfs file= SollAl), L8 HAS2 objectll Het H#XLE & SotAH 2 2012, 11 LEHE
E RSt o2 M50, ON0 ol A2 off HelH = HO0ICH ¢ DSt QEMED};
SSHNME L, freeECtH, objectOll CHE A2 GHME memoryOl CHEH EHZEIF 310110 AIAE
2 “&7 ot <0 HE 240IC

ZE0H o™ olas 2= of

2.2.4. sysfs
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Bt kobject)t SEEIUS M RFL2E =X =0 0 HAS 222&= 0120 SoiHU= ksetOl

2t kobjectIt parentE 2Kl LIHLE, 00| =0 U= ksete 2l 2, 0 A0 CHst Cl=d

Ecl= sysfs IEIE 2| top-level CIZEC|0l M4 &L Ol
O U= kobjectS0l CHOHAM 2 LOLIOF St= ZLOICH(H, sysfs2 top-leve ClEE2| 0

HA=2 BHE Al subsystemOl{0F St=0l, Ol subsystem 20l U= kobjectet HASE2 B2
(o]

gll, =32 s ksetE SLCH= 0HJI0ICH)
2.3. kset

2.3.1. Description

A2 & struct subsystem@HOll Zat&l

LIEtLH=

ol

kset2 #2 EA22 WEHE kobjectS2 TELICH(ZE Et0I2t] HEGH &0, 22 BYS
=1 A=0I12D HEE X2 1 kobject=0l kobject ANHE EMoHA 210, HE S0 ¢
deviceS2 UEIUWE 210101 M&Ee 0 2Ch ol ClIHI0IASES kobjectE WAL JA2L|2t

& YotAH, 0l 2 =0 ZZO0l T= subsystemOll =73
kset2l EOIHE JtXIL1, A2 EIE Bt=CH =, subsystem2l ksetll ptrS

= ZEE busll kset2Z A EHLL)

22/, kset9 FR It& 28 X2 hotplug H2/F kset WAl OIFOIXLIEL 2ICE

O AHE 822 2x2 Yo =0} 0JI1E)s 229 2 30E S| 50 U==0
OrhO| M PIEID H0f2¢CH

struct kset {

struct subsystem * subsys;
struct kobj_type * ktype;
struct list_head list;
spinlock_t list_lock;
struct kobject kobj ;

i U=z object2 =
22 objectS2 kset
N O0ICHex> bus_register()2 &2 HAIJL 20l ZH bus subsystem

|

struct kset_hotplug_ops * hotplug_ops; // ==> o] }E& 2R E ] AL & 7. o7|4 = pass.

__/\/\

}:

void kset_init(struct kset * k);
int kset_add(struct kset * k);

int kset_register(struct kset * k);
void kset_unregister(struct kset * k);

struct kset * kset_get(struct kset * k);
void kset_put(struct kset * k);

struct kobject * kset_find_obj(struct kset *, char *);

Linux Kernel Oriver Mode!



kobjectS0l LHEEN U= EHY2(F, kobjectIt ol A= ClHIOIAS S EHE?) ktype(kojb_type
%“DI) pointerOll J1= &l Of O'EP oHE kobject)t =il U=z MEAIAEE subsyset ZOIE O 2IaH
ZOIE EIC},

kset2 1 XAMZ kobjectE E&otl U=0, O 2I0l= kobject HERZ0 S=0| &1, sysfs2
LIEtY = UC= ZO0ICh O= =R0HAH, kset2 O 2 OIOIH EH0 WEE = Uy, OE
kset(—l object type(OlZLE SELQRX LEZE, - ==> &2 kobjecl type= ItA=0lgt & 2L}
2o 4EE =2 W) LREez ZaE =& ULt

L3 ol= objectOlCh(struct gendiskctl= HAZ2
5t device2tOlA ZALI= partition(struct
HEH Old2dS0l HEGHH ESE=X 20

0lE =0 block device= block devicel set2
block_deviceE XE&ol= H&0lgt 08D, Ol
hd_struct)S2| setS Z&SHCH U382 &2 2E
=L

struct gendisk * disk;
disk->kset.kobj -kset = &block_kset;

disk->kset.ktype = &partition_ktype;
kset_register(&disk->kset);

> diskl W& LEHEIL =of U= kset2 block_setOl ), Ol block set2 disk->kset.kobj.kset=
Jtel2ICH(F, disk2 HH QI kset2l kobj2l kset= block_set2l pointergt O0H2J[0ICt)

P diskS otR2 2IAEN U= objectl type2 partitionsOl 1), 0|22 disk->kset.ktypelll A& &

Ch.

» kset2 OIMl S50 &1, HEZ2Z0 WHWEE kobjectE It =JIstE D S50l I&5 OF
&L

(H, ksetOl ksetlll MEE = UCH= GA )| &= genhd.

12...2.6.13 HLO0IAHE b= 3=
% genhd.hE BIE OJIA HOE 2ADs S@K 20

2.3.2. kset Programming Interface

kset_find_obj()£ H2& 2= kset E+=S2 ksetlll 2HE sHS & =0 2= WG
kobjecttil CHEH S =2 Ol &AICH kset=2 = 3 kse
18t & =0 kobject HERZ0 SSotAl £ AEHUMA A
S L}, Ot0t= kobject_add()E SHAM SSotI|l &0l kset=0l CHE operation
2L 2 & kset_add()& B =EB22 kobject_add()E Z=8HCt - lib/kobject.c)

Y00 o rir

Mo
o
a
rr
2 2
J ol

kset_find_obj)= S& 0I&2 = kobjectl FAXE F=0 AMEECH 2ty HAECHH kobjectot
returne! Ct.

2.3.3. ksetZt & sysfsAtat
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kset=2 W&EE kobject=0l S50 2 [ sysfs®l LIEFLIA & Ct sysfsOl LIEILI= kset=2 Gt
LISl tIeIE 1I eotdE F2(parent)2t 22 = WME2H & Ch 2+ ksetOl parentS =Xl &
F, LHEE kobject= CHE ksetel LR Z0| Ot Z2, ksetel 2= kset ARHAZ kset= Xl

Hot=(2...M) subsystemOl & CH(dominant subsystem)

Bt ksetOl 225 HX Z=C+H ksetOll CHet CIe&ECli= sysfs rootll &0 &L OlR2 S
0

& ksetOl 2 KM subsystem@t0l LHEEIH JUSMHE AZ01 EIHOF &L (=, subsystem?@!
kset2t0| JtSatC= O0HD1Q) 23 2ZiCH Ol RDEE & O FOHZOFALE)

2.4. struct kobj_type(aka. ktype)

2.4.1. Description

struct kobj_type {
void (*release)(struct kobject *);
struct sysfs_ops * sysfs_ops;
struct attribute ** default_attrs;

}:

object tyes LEIE Ol objectet & O =&& typedtl BHEIE ot=ll AMEZ= ST xS
RAEHCE struct kobj_type2 LI 22 X== L Eot= object-specific 2E== M Sstt

» release: kobject2 EZX JI2EDJL 0Jt HUASM SEECLH 0l == objectE & O S&SH Ef

U2 HBAIDIL, 1 HEE typeE 2l objectES freedtlt.

P sysfs_ops: sysfs H20 2R Hte+E MIEC O XAHE WEZ sysfs documentation
£ 27| dietCh

» default_attrs: Default attributes= object)t S=& [ sysfsE SoHA 2 XA & Ch. DFXI FE
/\*(attnbute)E BFEAl NULLZ =DI38 IO 8tlt= XS w8 21, 01X0 st =g 2
2 drivers/block/genhd.cOllA Z0t= = US=10ICH

struct kobj typedt &I Z LIEILI= 2 (kobj_type2 instance=)2 SSEZIA Z=Ch 2& ksetOl
oo &HZLH & FOICH kobj_type2 & == 8l= Ct22l ksetOl 2o HEXZE = ULt =S
object?] B1E0l EME = UJ| HRO0ICHY HELCH...--).

2.5. subsystem

2.5.1. Description

subsystem Ct25t EtYE 2= objecte CHSH M9 set2 RAot=0l 52E DERAE U
EFHCE B2 29 ksetdt %2 type2 objectS0l CLst BS2 ZEGID U W20
subsystem? 2Ol HEZ2 ZAJF = CHZH, ksett kobj_typesSO0l M2 ChASIRES O Ot
XD YD, HSE &= U2LI, subsystem ZEAEHEH 21D JHE ks WL )
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struct subsystem {
struct kset kset;
struct rw_semaphore rwsem;

¥

int subsystem_register(struct subsystem *);
void subsystem_unregister(struct subsystem *);

struct subsystem * subsys_get(struct subsystem * s);
void subsys put(struct subsystem * s);

subsystem& W& E ksetS It QULCH e M

> ksetOl LHEE kobjectE SoHA object HESA0 LIEHY = QUL

> GtLIS Et2 = H= objecte JI2&Ql(default) listE RXE &= UCHL(H, StEF2 object listE
CE = Uls W2 K)

PRl kset=2 kset0l S=EJ| MU subsysteml FEE GtH 22 M 2HEHSHA subsystem

O 22 = ULLOIAXS LLHQI referencell ], £ot= 2/0l= kset=0l subsystem0ll attach&l

CE ZEEY Y-l lChk= HO0ICH - ksetOl 2O0tAM subsystemOl 22 =+ U=H OtLlet

subsystemO| kset2 20l= JHete & 23)

subsystem0l 20 U= 2= kset=E subsystem2 R/W semaphoreE =5 &L

MEAAE T2 02 QHHOIAE SHeEdtl, ksetdh kobject ZZ2 1Y CIEHHIOIANA L 22
FHAdE MIotkes U=l FXIIR2ENAMYE SEEHLD SEHNE & 200 B &2
subsystemO| LH&EGSILD U= ksettl et &2 MLECH(Del2, 01XS ksetOl WHEGSILD A=
kobjectOll 8 = L.

2.5.3. Helpers
Z JH2l K32t subsystemsS UF=0 S806t, subsystemOl LHEE object= S & Al
grS O =L

#define decl_subsys(_name,_type,_hotplug_ops) \
struct subsystem _name##_subsys = { \
kset = { \
.kobj = { .name = __stringify(_name) }, \
-ktype = _type, \
-hotplug_ops =_hotplug_ops, \
N\

0l decl_subsysOia 2= W&EE ksetll EIYE <type>2=Z G+, '<name> subsys'et 0

I
subsystem= &S OIE =0 drivers/base/core.c2 devices subsystem2 31t 20| HolE
Ch.

Linux Kernel Oriver Mode! 10



decl_subsys(devices, &ktype_device, &device_hotplug_ops);

2t A
ET A

o2 ths OICt:

struct subsystem devices_subsys = {
-kset = {
-kobj = {
-name = "devices",
3.
.ktype = &ktype_devices,
_hotplug_ops = &device_hotplug_ops

¥

NEAAE0 S=01 =1

ptre BtEAl &&oH0F StCt 0lH2 ObJECtE
Jl H20ICt 32 €= kset 882 & HECH

kobj_set kset_s(obj,subsys)

- obj->kobj 7} EA st} 7FA )AL,
- 71 kobject?] ksetg subsystem?] % kseto & A A3t}
kset_set_kset_s(obj,subsys)

- obj->kseto] EA3tv}tar 7}4slar, 1AL struct kseto|t}.
- U%d¥ kobjecte] ksets A HA|~HlO] Ui kseto = A gith.

subsys_set_kset(obj,subsys)

- obj->subsys’} &A1&}, 1R

O| default list2 AIZ0t= object=
kobject, kset &2 CIE

2 HMESHH =2l kset

subsystem= LH&oHOF ot

=
ju—

3L struct kobject #fof st}

struct subsystemo|g}i 7}A s},

- obj->subsys.kset.kobj.ksetS A HA|~®lo] 7 kseto & A3},

(AH DEE EY objll et XS subsys2 o=
subsys®l ksetll ptr& &Y ot= 210ICH - kobject.hE 22

2.5.4. sysfsOl A2l subsystem

[wild

=

OFLI, objol
i)

FE(ex> kset) 2=

subsystem=2 =01 &SI U= kobject== =0ot0H sysfsOl LIEILIAI SO MEAIABSE2
oHd o2l 8l0l 2AUA dzZet 22 2= HEZ=C subsystem= LE&ot= kobject(§8
subsystemOil Z8tE, ZE6HH HHETLX= ¢4 AZeXe dHZ=E 22 ZOICH0I THE kse
O UL ZO0|IHLL, subsystemS LHE S kobjectel 220t FAE2Z 4F0| D UASME ML SF
=2 LB OZ gysfsO| top-level LI ECIE BHE =01

Note: subsystem® W& kset2 MEAIAECS rwsemS O0IE6t)| fIcHM= EBHEAl subsystem XAt
o 20 UAHOF &tlh= HES B 24, 0122 kset_add()E S8 =0l OIRFAHECHESESHEOI
OtLICt. QLiStH kset add()= Ol0I R2E =X &0 UAS B default parent2 1 KtalQ

subsystemZ ALE35H)| H20ICH)

/I kobject.cE 2% s 201 T UL

int kset_add(struct kset * k)

{
if (1k->kobj .parent && 'k->kobj .kset && k->subsys)
k->kobj .parent = &k->subsys->kset.kobj;

Linux Kernel Oriver Mode/
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return kobject_add(&k->kobj);

3. kobject.h code description

3.1. Embedding kobjects

- include/linux/kobject.h
#define KOBJ_NAME_LEN 20

/* counter to tag the hotplug event, read only except for the kobject core */
extern u64 hotplug_seqnum;

struct kobject {

const char * k_name;

char name[KOBJ_NAME_LEN];
struct kref kref;

struct list_head entry;

// °] kobjecte] A¢ S0l =4 3l+= objectE YEMY
// W o] kobject”} usb hubel] & device®d ] (ex> mass storage)ZE et
// parent:= usb hubZ of 7|8l #o] A},

struct kobject * parent;
struct kset * kset; // °] objectr} %3 3= kset
struct kobj_type * ktype;
struct dentry * dentry;
};
kobject= releasest= 71 A RsHA H=dl(GHR7F 09w F7s]ofsls) o] =
H 571802 Fxpajol ek, efvfstwl =ekolW 7t Al glo]dA] Rar] witoltt.
AubA o7 o QAT usbil mmcP e WEL?. ... o Bold x| WAL ..AN
ol olwt b )
o] release ¥4+ kobjectd] = QIA| =1
/7 kobj_types] et AW Hel A @k, dE gla, R RS F2d A

ojt] Qs ktypel & &7 9-= struct kobj_typeo] =73t}

struct kobj_type {
void (*release)(struct kobject *);
struct sysfs_ops * sysfs_ops;
struct attribute ** default_attrs;
};

kobject structureE HW ktypeS IFs=d7} Fadlojt}l. dlf= ¢F Hol=4d)
A2 o] U ksets Kol ksete] FH Sl ktypeo] T 9lTh.

7 kobject”l kseto] ¥3 = o] 94 ¥UbH kobjectx A 9] ktypes FHx3dal,
kseto] Z3F o] glvta vl ksete] ktyped Fzx3hAl Fvt.

kernel2 S0l A stanealone& EH2| kobjectE MA&ot= 242 SE2O0ICH Al kobject= & G 21,
AHBECZ EE8 objectlll 2 MO ot=0I Ar=2ECH 0l 20 kobject= CHE AESXHO WEE
o U= NS 2AY = JUSAO0IC object-oriented2] LHOUAM M2AS HEH, kobjectS 2 CHE
SHASE MIMAIDIIE ZIASQ FAFQ ZefAct) 2 & QUL kobjecte 1 AMZE SEoHN
SE0HA LS HAHE 20X CHE QEMESH ZE0| &H X |RSotCH ¢ AAHIH &
=01 et M8 A S olEotAl &) 20 GHE HIH-A2EHH WEEW £2-01 AAEE
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O10F StCH.

Hooking into sysfs

ZJ|2tE kobject= 2HM L0l EXII2EESE LA XIS sysfsOl LIEFUXI= &=L sysfs AE
clE BtSJ| RAHA, kernel LE= BFEAl HE objectE JHAIL] kobject_add()E S =0oH0F &tCH:

int kobject_add(struct kobject *kobj);

SHA
S

|
e
o
e
=
]

= A

ot

4 ULk

void kobject_del (struct kobject *kobj);
0l &= sysfs22H kobjectES HMIHSEHCH.

kobject_init()2t kobject_add()E M =2 kobject_register()Jt A1), HlI=otH kobject_unregister()
kobject_del()t kobject_register()(£ 2 kobject_init())0ll A 24 & E referenceE releasedct=0l At

Z& = kobject_put)= ==& A0ICH
3.2. container_of macro

kobjectE JtAILD Oief JtXl devicesS OUE Z< 0 H22Jt &0l MOICt WHIIME kobject2
2YHOZ MEBEXN= LUK L kobjetctE struct deviceZ2 HEE ZFR 0l AHE&Z = W2 Z0ICH
HE =

- drivers/base/core.c
#define to_dev(obj) container_of(obj, struct device, kobj)

&2 AO0IC.
- kernel.h
/**

* container_of - cast a member of a structure out to the containing structure

*

* @ptr: the pointer to the member.

* @type: the type of the container struct this is embedded in.
* @member : the name of the member within the struct.

*

*/

#define container_of(ptr, type, member) ({ \

const typeof( ((type *)0)->member ) *_ mptr = (ptr); \
(type *)( (char *)__mptr - offsetof(type,member) );})

ptr : 2HS ZoIH
type: O WHE E&G6ID A= HHOH A
o =

member: type structureil CHOllA E=TXHot

E=H EtY
gHel 0I5

ex> s3c2410 framebuffer? &<

struct s3c2410fb_info {
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struct fb_info Tb;

struct device *dev;

struct clk *clk;

struct s3c2410fb_mach_info *mach_info;

/* raw memory addresses */

dma_addr_t map_dma; /* physical */
u_char * map_cpu; /* virtual */

u_int map_size;

struct s3c2410fb_hw regs;

/* addresses of pieces placed in raw buffer */

u_char * screen_cpu;
dma_addr_t

screen_dma;

/* virtual address of buffer */
/* physical address of buffer */

unsigned int

palette_ready;

/* keep these registers in case we need to re-write palette */

u32 palette_buffer[256];
u32 pseudo_pal[16];
}:
= s3c2410 1R AESHXIL US B  framebuffer main framelllMd= XM=
struct fb_info Tb;
BtES AFZSHCH GHAIBH ECtOIBUIA = s3c2410 DR AESHNYE 2RI &
oM fhBtES JHXILD s3c2410fbE JHM2AOF SHCH(AMIZ= b2l ptrES JHKILD oHOFSCE @HLESHHA
SEZ M s3c2410fb2 b2l ptr= JHAIL S=otJ| M=2O0ICH)
oA G213 22 inline& 2 Bt=UHA ALEStCH

static inline struct s3c2410fb_info *fb_to_s3cfb(struct fb_info *info)

return container_of(info, struct s3c2410fb_info, fb);

}
22 990l fo info & ptr0l &0 &2 0| HAES S0 U= s3¢2410fb_info structure2 ptr
= cIEoff #OF StCh.
O DFXIS OIXte! fh= s3c¢2410fb_infolll M2l fb_infoct=E &= JtRl= HAQ 01S0] foctl 04D
ot= ZA0ICH
3.3. ktypedt release methods

1o =2/0lM &3 HHU=NRNE S S2E A2, kobject® EHX FHM2EIH 001 IAS M
kobjecttif HHE 20| LOLI=It Gt= A O0ICH kobjectE M4Ast DEE= L2 AN Oled L0l
QUHLEXNE REL,; Y 0 dtHetE, M ™2 AEM M2 kobjectl AME0= & &S0 ¢t
= Ch object2] MHO| G=0| JtsotHtE sysfsOlA XS MDA HE I IR S&otAH &
Ch: (L DI2tsSet ASX 9 T2 30|l (XS] kobjectE & EGHLD USH R (kobject2t 2 U
= sysfsOll U= fileS opens ot RAE ER)
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2 EZELZ, (kobject) structure= 1 HX IH2EIL 022 ZIIMU free 2 = UEFE 35 &
o

010 etlt= A0ITH FBXEJI2EE= kobjectE ddots =2 HEAQ Fekotol AKX &Lk el
N oA HMIZ== EBHZ=Al kobjectOil CHel OXIZF HZXJF SUHE = AMIZUHAL H SIEL=Z
QIXIE 20t0F &tCh.

void my_object_release(struct kobject *kobj)

{
struct my_object *mine = container_of(kobj, struct my object, kobj);
/* Perform any additional cleanup on this object, then... */
kfree (mine);

3

0l

SHOIX =8t 2 0l2 2AMA HMelotXl 20otor 8tCh= HOICHE S0tk &2t D1?): 2
kobject= B'E Al release() methodE JHMOF Gt1d, kobject= BHEAl methodIt S&EZ MIHKl=
S AT 010F StCH BHY Old &t M0l 8l 22, 2E= =2otd =0 BHE =d0ICH

—_—

MUH S release() method= kobject AHMILHOI EMGHA 2= AOICH CHA ktypeOll Z&EH U
CH:

struct kobj_type {
void (*release)(struct kobject *);
struct sysfs_ops *sysfs_ops;
struct attribute **default_attrs;

}:
0l AES ™= kobject2l S type(52, H H=0| objectE ZE&ol= type)S HBot=0l AIES
EICt. 2 E kobject= kobj_type= JIMOIE Z LIt QUCH 0 AES H(ktype)dll CHEH EQoH= =
Jlster [ kobject2l ktype ZEO0 SOHUALE (B O HZAH O0HJIotH)kobjectS EEotL U=
ksetOl 2ol EolE = UL
kobj_type2l release EE= =& 0| kobject typell release() methodOICt. OHE SFIHS ZHE
(sysfs_ops & default_attrs)= HZ A O Et2 S| objectIt sysfsOl EHMHOF ot=XIE Z&S&tL; 0l
PEZ2 sysfstl et 2MHE ZIoi0F stC.

3.4. kset
- include/linux/kobject.h
/**
* kset - a set of kobjects of a specific type, belonging
* to a specific subsystem.

57 subsystemd] x3tEo] Q1= 54 Y kobjecte] set

All kobjects of a kset should be embedded in an identical
type. This type may have a descriptor, which the kset points
to. This allows there to exist sets of objects of the same
type in different subsystems.

o X X ¥
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ksete] 1= L= kobjectE2 553 typeo 2 X3Huo] glojof g},
o] Bty kseto] 7t27]il e YLAHEE 7hAof Fhrt.

A subsystem does not have to be a list of only one type
of object; multiple ksets can belong to one subsystem. All
ksets of a subsystem share the subsystem®s lock.

L I B B )

B A2=Ee oA g Elgle objectE9 Y AEE A E ¢tEt: o Ae
olg] 7)) kseto] &1}<] subsysteme] 43 9t Wolth. A HA|AEIY] HE
ksetE 2 subsystem¢] locks &-3lc}.

the opportunity to filter out specific kobjects from being
reported, as well as to add its own "data'" elements to the
environment being passed to the hotplug helper.

o % %

7t ksets2 hotpluggingS A 9dt}; v x93k, Bughotplugiddto
T

hl QAR 64
Ao ZHE 54 kobjectEE Filteringd & = 7|37} Fo]H ).

Each kset can support hotplugging; if it does, it will be given

1?)

o9} ulx71 A 2 hotplug helper® object z}21Wke] "data" +-%E AWNSZE

(environment®) AEst 4= Q= 7|3 = zhE=r).

==> &, filtering® 7}s3tal, R7HA o] @Ro|=4% 7hsstrtes o 72

Ml

*/
struct kset_hotplug_ops {
int (*filter)(struct kset *kset, struct kobject *kobj);

const char *(*name) (struct kset *kset, struct kobject *kobj);
int (*hotplug)(struct kset *kset, struct kobject *kobj, char **envp,

int num_envp, char *buffer, int buffer_size);

Soollg. .

Z 27|15 2(identical 2! O,
JOICt, ©OFXICH strucut kobj type2 1 AHIZ
o

Q0 2HA=CH 22 B 0 FIHES

StChktype2 UWEXAQI K

};
struct kset {
struct subsystem * subsys;
struct kobj_type * ktype;
struct list_head list;
spinlock_t list_lock;
struct kobject kobj ;
struct kset_hotplug_ops * hotplug_ops;
};
B2 AL kset2 kobj type AEMO HEMZY BOICE e kset2
SS8 E2 #€28A=S ZE) kobject=2 28 :
object typeOl2+ ZeARU= BFHO struct kset2 &t 2
22 typel object2tE CHE setdl LIEFY 2 I 20 22| of0f
S0l Chet 0HJ10112, kset2 S=O0I CHet OHIIOICH MIE SO &2

kset)Ofl =0 U2 2RIt UJ| MR0ICH 0] B2 typeS &0t%,

E ksetlll &),

b SUB(R2ER) objectS2 1ES EESE JigD 22
d 2

evice drivers"2t &0

=

typell device= Ct2 bus(&

duz a0 2l =tk

0l mar

o

StCH kset2 HEOWAM

= AL

Linux Kernel Oriver Mode/
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P kset2 device model(Zt sysfs)= &M
CHE, kset2 JIE 22 oA 2= =ZE2 kboject=0l treeSEiE 20/ &tlt=
0122 sysfs2 CIHAECIHAME OF&IEX

ANGES S ClAE2l YHol Haw ot

2ol Z0-

g2 20

£ LBt 2 kset2 CHE kobject=2l parent=2
g

SFE 2 U= kobjectS EEEHCE 018 HBEOZ device model hierarchydt 2HS 0 &ICH,

ne

» kset2 kobject® “hotplugging"S XI&35t1
XIol tHoll Z&= ZFCh(ex> filtering & 2

event)t AIEX 9902 M

SH of%E 8011, kset 11 NHME kobjectZ F=E += UCH

ug
mn

010t

ol
rr

KXol =HUAM  “kset"S class2l top-level containerOICt; kset2 kset AHAI2| kobject=

kset2 KalS== HEHQ kernel linked list2 S XIStCE kobject=2 1 A kset 2EE JHA
0 X KelE ZEoleE ksetE2 BLZ JtelZ = ULH £ HE=2Y 32 0| ksetll ZEHE

kobject=2 Z1=2| parent filedOlM kset(E2 LS| ksetOl HEGHD U= kobject)S JtelI1

UA = CHE, ksett Z8HE kobject->parent->kset2 kobject->ksetOl &t 02| OICH).

oA, LEHH O 2 ksetih kset2l kobject=2 22 AZ0A ME ZQIC

—» kset child list
—p object-=parent
—* lobject->kset

kset-sm.png

82 |EotJl digttt,

ro

(1) J0IA ksetll ZEE D= 2AS
ksetZ Xt JHS)2101 L,

ANAESZ= 0l kobjectE W&ot UE

(2) (IJIM S=& kobject=2 parentIt ksetS Z&e ER= 8iCh

kset= x=JI3totl) E&ot=0 228 AUHHOIA= kobject2 O = AHGHCE.

void kset_init(struct kset *kset);

int kset_add(struct kset *kset);

int kset_register(struct kset *kset);
void kset_unregister(struct kset *kset);

Et o2
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0 e===2 UHEZ ksetlll Z&E 0 U= kobjectOl CHEH kobject &2t R A

ol
~
tol
3]
m
a

kset2l X JI2EE UF= &0 AME Hl=otlh

struct kset *kset_get(struct kset *kset);
void kset_put(struct kset *kset);

kset'e Al HEE kobjecttl 0152 ==L 262 my setOl2t= kset2 Gt 201 0152 £33
s &= ULk

kobject_set_name(my_set->kobj, ""The name™);

A210F Z&totd A= kobjectS0ll CHet SHS HB == kobj_type 2ESHO O
o 2

H=Chktype Z2E). OIEtE 2 XUHE2Z kobje type structureE =10 UK E=
= kobjectOl ®&0| = Ch,
kset2l CtE S& = EHJE hotplug operationOICt; Ol operation2 kobjectIt kset2 2 =0{JtHL
UuEs i s SEECHAE M 2ZE0 M= device_register or driver_register /device_unregister or

o

driver_unregister /\I). 0l hotplug J7I'=S& user-space hotplug eventS Z4g JHQIX, HZEH 2 Ol

HIEDL Jats 0IZ2XNE ZEUHOIEASZ.). hotpluglll CHEH XHMIEH HE2 sysfsZ0IAM CHF
Ol & CH(wn.net2l driver-porting®R 22 sysfsOilAl) - & HIIM= GERE2 ZENM OFH =

)
= &t
(o]

=
=] |' =20

gl JIsS ol= &=t =AHXNX LU
X

Ct. kobjectIt kobject_add()&Z

Ct. kobjectE ksettl 20l= JIS2 ot &It giCt], 1

Ct. g22= "I 22 kobject_add()?t &Y stCt” 0l &
ML EAS [, kobject2 kset HWHH= kobjectIt A=HE{0F & kset
S Jt2l910 UCH kobject_add()= 1 UHAZE T2 240ICHS, BH MEE W2 Eomro C|
= ZOICk driver_register)E FHoHEH™ DJEFSD{I 2 = QALH. 8= AN 2IAE HQOHSE &
20 LIk @21, MEE2Z ksetlll kobjectE 20l= HEHE HHT =MotAl Z=C,

r&"

A

r9£

—_—

=

ORIt 22 kset2 subsystem pointer(subsysctl) E2l=)S 210 UL

3.5. subsystem

struct subsystem {
struct kset kset;
struct rw_semaphore rwsem;

// subsystem ¢l ==> 7t2 devices_subsysE A<13ta 2t
// decl_subsys(devices, &ktype_device, &device_hotplug_ops);
// °0127 3 P (FA AzE EAAE_mme_sysfs_hotplug#d _txtE REFEC).)
// Z subsystemo. @ AT o] 9= devices subsysgl= WG E o}y Folk oh}o =
// ol macrog M A e W] wjio|tt.
#define decl_subsys(_name,_type,_hotplug_ops) \
struct subsystem _name##_subsys = { \
.kset = { \
-kobj = { .name = __stringify(_name) }, \
-ktype = _type, \
-hotplug_ops =_hotplug_ops, \
N\
}

#define decl_subsys_name(_varname,_ name,_ type, hotplug_ops) \
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struct subsystem _varname## _subsys = { \
_kset = { \
.kobj = { .name = __stringify(_name) }, \
-ktype = _type, \
-hotplug_ops =_hotplug_ops, \
N\
¥

subsystem2 (1 8MZA) HE2 high-level £ == LIEHHCE
FINM = = UXO0| subsystem 2tEtet AEHAHE =L

subsystem2 <& SXUA 2SO0 AMZ= Y kset= wrappingot= HAOICH Aba
subsystem@l J|s& Gh=otlt: subsystem2 OGc4H2l ksetS ©= = UL OlHE A2
kset AES 2| subsys pointerOll 2IoHA OIFH&CH DA, BHY subsystemOll 0424IH2l ksetOl
UCHH, AEAIAE R0 1 ksetS 2FE HTZHSZ Ot LHOl QUCHL(0IHA DEE 20+
2 = A= REO, subsystemO| ksetS &2ot= A0l OtLict, YLESZ kset->subsys =
&(subsystem.kset), Olgl Aoz HUS off E=Ct L2, subsystem=S JHXIDA=E A0
20 U= kset== HOHHKI REHCE)

ol
.
1o

Every kset must belong to a subsystem; the subsystem's rwsem semaphore is used to serialize
access to a kset's internal linked list.

2E kset2 BEAl subsystemOl =0HOFSHCH AEAIAES rwsem semaphore= kset®l WS
linked listOll serializeStHl(&ch= S AHOFGHLE, O 20l JtELIEH Z0tA O HEC.B) 82
st=dl Ar= et

NMEAMAEE S0 22 macroS AL & SAH=CHUOF 2012 100%2!Ol...= =):

decl_subsys(char *name, struct kobj_ type *type, struct kset_hotplug_ops *hotplug_ops);

Ol HAZ2 AMEYEES REE HNEENHLL, DELYN =2 222 BH AL
NEANAEE2 setup= ot HLE, ofidiote0l TSd €2 g+ AtEstth

void subsystem_init(struct subsystem *subsys);

int subsystem_register(struct subsystem *subsys);

void subsystem_unregister(struct subsystem *subsys);
struct subsystem *subsys get(struct subsystem *subsys)
void subsys_put(struct subsystem *subsys);

ol g=

uin

o lHE=2 X2 subsystem2 ksetOl CHolt O F O &ICH

4. Examining a kobject hierarchy

- [Posted October 29, 2003 by corbet]
- & 2: http:/lwn.net/Articles/55847/
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S
=
ibal
o
ol

4]
[w]
rz

O 2 HEE Iwn.netlll Sctet JAG S JIAME BHAGIHAN A42t9] +F
- AIAEO0 CHet &2 OtLIL, block subsystemOil !
£ € A0l

>
ﬂ]O
=)
.
i
~
o
O.
D
Q
=)
o
Q
a
>0
<
|0
4
ox
o *
e
o]

LWN.net2| Driver Porting Series= HE 1l kobject?t MZ2 OI0IE AESHME K1, X II2
EE UR=X o DA 2d CHRICH 0 02 S0AM 232U, AXE kobject) A
Sle= OOIH RS &AM=Z AasU el €2 2F6l e oItk ol JIA
layerOll Al data structuredt HENH FHA M2 FEZN U=

rr
(=
o
o
Q

Ly objectOICt. Ct20l 2= COIH &0 A kobject= CtE1dt 22 X0t
st 2E 2 kobjectl parent 2EE Jt=23|1, OE SFIH= ksetll
I JYs LYS IS 2/AE QAE LIEHWLL M ZAME B2 ZE kobjectS0! kset

Ol &8HAHl OtLIDI H20i, ksettl =0tk = @52 ItE BIYHE =0 UL

kobject.png

block subsystem hierarchy2l Z=&2? 22Z(&)E subsystem@! block subsysOICH 0 HAZ2
drivers/block/genhd.cOll &2 &0 QUCH (The Zen of Kobjects)IAFE 2 ) subsystem2 MIOFZEN
2 kset2Z OIF0U&l O Chz=8t AESEXOICE ksetl= ktypeOlet ZECHOl kobjectS2l EH
O M&EZA =0 UCHZH, Ol kset2 ktypeE2 H= kobject=2l ZO0ICH. GIIM WHEE=
block_subsys® &% 0l ktype EE= ktype_block@=Z Z&&C DAL= S W LEX0

ktype_block@2 HAIE H40IC}

block subsvs ‘__'-

kzet rlT 3

=

block-subsys.png

2t kset=2 AHMIZ kobjectE ZE& ot UL, block subsys® 0l2l= OtLICE 0 2% kobject2
parent ZE5= FAIH2Z NULLOl EI0{0F StCH D& UHAE groundZ2 ZE A0 UCH.. A, OIZ A
HES2CZM Ol kobject= sysfs E0IA top-levelOll LIEILIAI ECt =, Ol kobject= /sys/block
S0l Jt2tel A HAO0l SchdY EMsttie el K)

But its parent and kset pointers both point to the kobject within block subsys, and the kset
pointers are there too. The result, for a system with two disks, would be a structure that looks
like this:

disk 8l= block subsystem= £ 2/0IJt 8iCt block HE+ZX(hierarchy)llA, CIA3= struct
gendiskE H & & Cl(include/linux/genhd.h). gendisk 21 EH Ol A= http://lwn.net/Articles/25711 J| At
OM 2 = AL HIIMdE O82 dd=H SHE0IJ] 20 gendiskE &2 O 20| LIEHUH
AUCHdisk-box.png). OCIJIA =2cH0F & HE BIEAl kobjectE JHXILD JAO0F SCt= A O0ICH
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gendisk2l kobject= ZAIE2Z pointer& 0l OFLICH block_subsys ksetOl XS CHEA = CHOI
AE DEZ HOIE AN, “ZH2Z2 = kset2l kobj pointer2 gendisk2H2l HH Ol struct kobject
kobj2 CHO0l =X 2Lt 201 =ChH. OdU, 2 kobjectl (parent@t kset pointer) =Ct
block_subsys ©'2l kobjectE JtelJ|1l, kset pointer= OH&EIIXNIZ HIIE Jtel2ICHOl 22 & 0l
&Gt drivers/block/genhd.c2l add_disk()E F& oM , fs/partitions/check.c2 register_disk()& &
tH 1< gendiskl kobjE JHAILl kobject_add()E 8tCh. HIIA 28 parent?t kset AIE B
|XI, &Kl gendiskOll kset ptrOl 10| IH=20l < kobject2 HZB 20t OHLElJt &L Al
HOIARE 2EJF O HIRH/AS X 220 2.6.130 08 DE= U= T off 20IXE
b JEAaozE 9D 20, 2o SO UAII Ys A2EUA, O 2= O

[oxe]]

[ )
ﬁ |-_|m ﬂJ|ﬂ|

o o
2

St 20| & Ci(disks-only.png). (HIIA cyanti2&E 2ge 2JE 2IAEE BH® gendisk
kobject2! parentZ block subsys2| ksetll kobject?t & HE & = UL, AZ= linked list2 &
H U= As = = ULL 0lH2 ZELSZ UM &S register_disk()Hl Al kobject_add()2
EJl= DEE EYH ¢ £ ULh)

// include/linux/genhd.h
struct gendisk {

int major; /* major number of driver */

int first_minor;

int minors; /* maximum number of minors, =1 for
* disks that can"t be partitioned. */

char disk_name[32]; /* name of major driver */

struct hd_struct **part; /* [indexed by minor] */

struct block_device_operations *fops;
struct request_queue *queue;

void *private_data;

sector_t capacity;

int flags;
char devfs_name[64]; /* devfs crap */
int number; /* more of the same */

struct device *driverfs_dev;
struct kobject kobj;

struct timer_rand_state *random;
int policy;

atomic_t sync_io; /* RAID */
unsigned long stamp, stamp_idle;
int in_flight;
#ifdef CONFIG_SMP
struct disk_stats *dkstats;
#else
struct disk_stats dkstats;
#endift

¥

hida

disk-box.png
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block subsys __.r

kset v

hida ik

—

disks-only.png

2 . M gendisk +Z&= =&8 40|J] H=0ICt gendisk= partition0l 2
22 EZY #N AJ=0I( struct hd_struct), O AESAH L& 1 2H0l kobjectES XE
A I parent= AJIE E&56t= diskIt ECH HIIA partitonS & kset2l |
“8g = QULCH otXIegr JdEH otz HUL partitionS2 4UHELZ staticst item=0l
, =AM AN A= @201 20 2 2He array2 #&8S oA - array= U2
o

n |> oo
Im o r

(S < 11 o R O =

hidad e fhlas * hicdafd

Tk ktype_part

partitions.png

JE0AM =2 = UXO0I partition2l kobject type= ktype_partOICt. O Ef2 2 28 HHEISEO CHoll Al
A El= block number2t AJIE E&ol=s 28 E2E sysfsll 2 = U ol== attributeE JHXI D
UL

2t gendiskOll & HZ& COHE OtOIEZ oilE gendisk2 1/0 request queueOICt. Ol F& Al
1 parent= gendisk@! kobject(object2| type2 queue_ktypeOICHE ZE&&tCh JDSH0A ZAE

U= £ OE dtlt= 1/0 request queue2t &M ALEEZI= 1/0 AAHIE2( “elevatoretd) Ecl=?)
OICH, AHIZH2 kobject EtZE 2 AHZEHI AIEZ= EX0 et G2k Ql2Eez AIsd

&) anticipatory scheduler= as_ktypeOICt. X2 &%HE= HE2 Zut= OGS0 200 O = U

[ml
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[ueue
-I'_"
E quele_ktype
Elevator ey ey
™ az_ktype
iorg.png

sysfsOl A request queuelt I/0 AHEH BE= &M read-onlyOICt O0lR= SAXIEH 9 sysfsCl
S8 (attributes)S S SHAl 110 AHAZEE B =0 ALESHA LUASH? HES
2401 RUCL selectable /0 scheduler patch(http:/lwn.net/Articles/50695/ : Z 0l &
)= sysfs attributesSS 201 1/0 schedulerE U =0 A2 = JATE =L

A OlHl S8 st=2ilZ2 €0 s AIC0

XN2NA AZEX 22 2249 XSS 9 O A o2 2N = 5= UACKCH
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gendiskS2 &M AAEN A= hardwareE E0HF= /sys/devices 20l 220 AEZZ =M ot
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5. device driver hierarchy =J|3t

OHIIME HE AIEANREH =22 o6t & H HE2l device driver infrastructuret HEH =J|3}
C=Xl =g oIALL ERE 2EE driver hierarchy =J13H01J] & 0l 220 st 829
Ol= 2tSSHH Xelat R C

- init/main.c

asmlinkage void __init start_kernel(void)

{

setup_arch(&command_line);

rest_init();

static void noinline rest_init(void)
__releases(kernel_lock)
{
kernel_thread(init, NULL, CLONE_FS | CLONE_SIGHAND); // init kernel threads A3t}
numa_default_policy();
unlock_kernel();
preempt_enable_no_resched();

/-k

* The boot idle thread must execute schedule()

* at least one to get things moving:

*/

schedule(); // scheduler] %t

cpu_idle(Q;

static int init(void * unused)

{

/*

* Do this before initcalls, because some drivers want to access
* firmware files.

*/

populate_rootfs();

do_basic_setup(); /7 ALAA stE A Aae A Fmolwa, FH(driverss)d sk
/7 71EAR 27)8E gt

/*

* check if there is an early userspace init. If yes, let it do all
* the work

*/

iT (sys_access((const char __user *) "/init", 0) == 0)
execute_command = "/init";

else
prepare_namespace();

/*

* Ok, we have completed the initial bootup, and

* we"re essentially up and running. Get rid of the
* initmem segments and start the user-mode stuff..
*/

free_initmem();

unlock_kernel();

system_state = SYSTEM_RUNNING;
numa_default_policy();
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if (sys_open((const char __user *) "/dev/console"™, O_RDWR, 0) < 0)
printk(KERN_WARNING "Warning: unable to open an initial console.\n");

(void) sys_dup(0);
(void) sys_dup(0);

/*
* We try each of these until one succeeds.

*

* The Bourne shell can be used instead of init if we are

* trying to recover a really broken machine.
*/

iT (execute_command)
run_init_process(execute_command);

run_init_process("/sbin/Zinit");
run_init_process(*/etc/init");
run_init_process('/bin/init");
run_init_process(*'/bin/sh™);

// /sbin/init processE E#t).

panic('No init found. Try passing init= option to kernel.™);

static void __init do_basic_setup(void)

{

/* drivers will send hotplug events */

init_workqueues();

/*

=> kernel/kmod.c: "khelper"z}= ©]&9] workqueued 4, call_usermodehelperQs=E =
Els

workqo|t}. o] == AxA| /sbin/hotplug”Z} FZ1A%. .. hotplug®# *7]3}
*/

usermodehelper_init();

/'k

=> drivers/base/init.c, =&lo|¥ TXZ %7]3} ).

o] 714 platform, bus, 559 7|&E %737} dojyia

platforme] 7 9= platform#}d7} device® G3o] Fr}.

Wo] S5 B .
*/

driver_init();

#ifdef CONFIG_SYSCTL
sysctl_init();

#endif
/* Networking initialization needs a process context */
sock_init();
/*
architecture g ¥, o& E9] setup archQol| 4 platform bus
o =3 platform deviceE2 w¥dS boardd ptro] Ho] E:&t}.
o1 Fo ]J?%mﬁg&ﬂﬂ(meAS&Lmthmtoakﬂﬁﬂ
init sectiono] gor=E TEHE )4 platform busel| 3|3
devices g 5E3tl. E& 1 Hol| platform devices} bus7} A
so] glojok grh(AL HEZ 91| driver_init)olA o]Fo] Zt})
W4
do_initcalls();

3

- drivers/base/init.c

e

F7]

9l
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/**

* driver_init - initialize driver model.

*

* Call the driver model init functions to initialize their
* subsystems. Called early from init/main.c.

*/

void __init driver_init(void)

{
/* These are the core pieces */
devices_init();
buses_init();
classes_init();
firmware_init();

/* These are also core pieces, but must come after the
* core core pieces.

*/

platform_bus_init();

system_bus_init();

cpu_dev_init();

attribute_container_init();

- init/main.c
extern initcall_t _ initcall_start[], _ initcall_end[];

// 9] s3c_arch_init() ¥4 init sectiond] Soj717A =B, of 7|4 Aol Hr).
/7 A EAA T5saA sl platform deviceE2 platform_buse} devices_subsystemd] &5
static void __init do_initcalls(void)

{
initcall_t *call;
int count = preempt_count();
for (call = __initcall_start; call < __initcall_end; call++) {
char *msg;
if (initcall_debug) {
printk(KERN_DEBUG "'Calling initcall Ox%p', *call);
print_fn_descriptor_symbol ("': %s()", (unsigned long) *call);
printk(*\n");
3
Ccal)O;
msg = NULL;
it (preempt_count() != count) {
msg = "preemption imbalance™;
preempt_count() = count;
b
if (irgs_disabled()) {
msg = “disabled interrupts’;
local_irqg_enable();
3
if (mnsg) {
printk(KERN_WARNING *error in initcall at Ox%p: **
"returned with %s\n", *call, msg);
¥
3
/* Make sure there is no pending stuff from the initcall sequence */
Flush_scheduled_work();
3

- arch/arm/cpu.c
static int __init s3c_arch_init(void)
{

int ret;

il

h=

2]

o}
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// do the correct init for cpu

printk('%s: %%%%%%%%%%%%%%%%%%%%%%%%%%% \n"" FUNCTION_ );

if (cpu == NULL)
panic(*'s3c_arch_init: NULL cpu\n');

ret = (cpu->init)();
if (ret 1=0)
return ret;

if (board = NULL) {
struct platform_device **ptr = board->devices;
int i;

for (i = 0; i < board->devices_count; i++, ptr++) {
ret = platform_device_register(*ptr);

if (ret) {

printk(KERN_ERR "'s3c24xx: failed to add board device %s (%d) @%p\n',

(*ptr)->name, ret, *ptr);
3
}

/* mask any error, we may not need all these board
* devices */
ret = O;

}

return ret;

}

arch_initcall(s3c_arch_init);

el 501 &30l ZILE 2HHSHA platform=D12F &2t ATHZCH 0lR= SO0IotH "platform"
gt X device2 S50| ECHbusBt SS01 TI= OtLlet, device= &t

=)
12
0l

)

- drivers/base/platform.c
int __init platform_bus_init(void)

gprintk("%s() device_register call\n", _ FUNCTION_ );
device_register(&platform_bus);

gprintk(""%s() bus_register call\n", _ FUNCTION_ );
return bus_register(&platform_bus_type);

6. Platform device registration

- arch/arm/mach-s3c2410/mach-aesop2440.c: platform devices =

static struct platform_device *aesop2440_devices[] _ initdata = {
&s3c_device_usb,
&s3c_device_lcd,
&s3c_device_bl,
&s3c_device_wdt,
&s3c_device_iZ2c,

ol
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&s3c_device_ilis,
&s3c_device_sdi,
&s3c_device_usbgadget,
&s3c_device_ts,
&s3c_device_nand,
&s3c_device_sound,
&s3c_device_buttons,
&s3c_device_rtc,

¥

static struct s3c24xx_board aesop2440_board __initdata = {
.devices = aesop2440_devices,
.devices_count = ARRAY_SIZE(aesop2440_devices)

}:

void __init aesop2440_map_io(void)
{
s3c24xx_init_io(aesop2440_iodesc, ARRAY_SIZE(aesop2440_iodesc));

#ifdef CONFIG_S3C2440_INCLK12
s3c24xx_init_clocks(12000000);
#else
s3c24xx_init_clocks(16934400);
#endif
s3c24xx_init_uarts(aesop2440_uartcfgs, ARRAY_SIZE(aesop2440_uartcfgs));

// ==> o]7]4 cpu.ce] s3c24xx_set _board()E F=3}e] static struct s3c24xx_board *board;
// °] board ptrz SE3ir}.
s3c24xx_set_board(&aesop2440_board);

s3c_device_nand.dev.platform_data = &aesop_nand_info;

MACHINE_START(AESOP2440, 'aESOP-2440'")
/* Maintainer: godori(ghcstop@gmail.com) www.aesop-embedded.org*/

-phys_ram = S3C2410_SDRAM_PA,

.phys_io = S3C2410_PA_UART,

-io_pg_offst = (((u32)S3C24XX_VA_UART) >> 18) & Oxfffc,
-boot_params = S3C2410_SDRAM_PA + 0x100,

-init_irg = aesop2440_init_irq,

.map_io = aesop2440_map_io, //==> o7|x] &%,

-init_machine
-timer
MACHINE_END

aesop2440_init,
&s3c24xx_timer,

- cpu.c
static struct s3c24xx_board *board;

void s3c24xx_set_board(struct s3c24xx_board *b)

{
int i;
board = b;
if (b->clocks_count '=0) {
struct clk **ptr = b->clocks;;
for (i = b->clocks_count; 1 > 0; iI--, ptr++)
s3c24xx_register_clock(*ptr);
}
¥
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ain.c?] do_basic_setup(olA driver_initQo] &=% oA platform bus”}
=¥

{

int ret;
// do the correct init for cpu

if (cpu == NULL)
panic(*'s3c_arch_init: NULL cpu\n™);

ret = (cpu->init)();
if (ret 1=0)
return ret;

if (board !'= NULL) {

/7 21714 mach-xxxx.col| Al s3c24xx_set_board() %84 S=o] A
// deviceE2 platform_devicez 553t}

struct platform_device **ptr = board->devices;
int i;

for (i = 0; i < board->devices_count; i++, ptr++) {
ret = platform_device_register(*ptr);

if (ret) {
printk(KERN_ERR *'s3c24xx: failed to add board device %s (%d) @%p\n", (*ptr)-
>name, ret, *ptr);
¥
3

/* mask any error, we may not need all these board
* devices */
ret = 0;

}

return ret;

- drivers/base/platform.c

/**

* platform_device_register - add a platform-level device
*  @pdev: platform device we"re adding

*/

int platform_device_register(struct platform_device * pdev)
{

it (Ipdev)
return -EINVAL;

ifT (Ipdev->dev.parent)
pdev->dev.parent = &platform_bus; // struct device &

// 9384 device?| bus type< platform busz A A3 1,
pdev->dev.bus = &platform_bus_type;

if (pdev->id = -1)

snprintf(pdev->dev.bus_id, BUS_ID_SIZE, "%s.%u', pdev->name, pdev->id);
else

stricpy(pdev->dev.bus_id, pdev->name, BUS_ID_SIZE);

for (i = 0; 1 < pdev->num_resources; i++) {
struct resource *p, *r = &pdev->resource[i];

if (r->name == NULL)
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r->name = pdev->dev.bus_id;

p = r->parent;
it (Ip) {
if (r->flags & I10RESOURCE_MEM)
p = &iomem_resource;
else if (r->flags & I0RESOURCE_10)
p = &ioport_resource;

}

if (p & request_resource(p, r)) {
printk(KERN_ERR
"%s: failed to claim resource %d\n",
pdev->dev.bus_id, i);
ret = -EBUSY;
goto failed;
¥
3

pr_debug(*'Registering platform device "%s". Parent at %s\n",
pdev->dev.bus_id, pdev->dev.parent->bus_id);

// deviceE 5=3lt}. ==> drivers/base/core.c
ret = device_register(&pdev->dev);
if (ret == 0)

return ret;

failed:
while (—-1 >= 0)
if (pdev->resource[i].flags & (I10RESOURCE_MEM] IORESOURCE_10))
release_resource(&pdev->resourcel[i]);
return ret;

}

olel

hotplug method?t S =0| & Ol 2NE S&HE&E = hotplugef<== devicelt &
hotplug& ==0ICt. =, platform device)t S=El= platform bus2 Z< hotplug® ==
O JACH oHA platform deviced &R hotplug eventJt Z4oA &=LF

LSOl mmc2 hotplugZ 2l &= W & == AWK LE device register()E
A

o 0

7. =50 U= subsystem

o
40
2
>
H
x
02
]
Hn
(=}
O
alo
3]
my
o

subsystem S5 H2AZE 0I8dHA OIRAH&ILCH

#define decl_subsys(_name,_type,_hotplug_ops)

Ol IHA=2E OI8oiA Hdoe HedsE2 s £

Q
0l0
3]
my
Q

drivers/baselll & AHE subsystemES A HEH

root@aesopdev:/korea-dokdo/2613-tel infos/drivers/base# gref decl_subsys
./bus.c
133:decl_subsys(bus, &ktype bus, NULL);

./sys.c
82:static decl_subsys(system, &ktype_sysdev, NULL);

fIe DEUMM 22 cpug architecture platform deviceSS & =2 s3c_arch_init()0l
s A
AN

SELYA
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/firmware.c
15:static decl_subsys(firmware, NULL, NULL);

/7 °] 7% hotplug?hel g=50] #7go] ).
./core.c
161:decl_subsys(devices, &ktype_device, &device_hotplug_ops);

./class.c
74:static decl_subsys(class, &ktype_class, NULL);
407 :static decl_subsys(class_obj, &ktype_class_device, &class_hotplug_ops);

Ol M0l = subsystemSE subsystem_register()S OIZ0t0 =&l subsystemOl & Ct
(sysfs top-level directoryS
XHXIGHA =)

==> 0|X 2 drivers/base CI&&Ec|2t &= 210/11, &AH drivers/block/genhd.c® Z< block
subsystem®il CHet &0 E=IH&HCH

root@aesopdev:/korea-dokdo/2613-telinfos/drivers/base# gref subsystem_register

./bus.c

586: retval = subsystem_register(&bus->subsys);

637: return subsystem_register(&bus_subsys); /791714 bus subsystemo] HXHE T
./sys.c

393: return subsystem_register(&system_subsys); /71714 system subsystemo] 92 5=

/firmware.c

20: return subsystem_register(s);

30: return subsystem_register(&firmware_subsys); //¢]7|4 firmware subsystemo| 92 =
./core.c

404: return subsystem_register(&devices_subsys); // devices....

./class.c

725: retval = subsystem_register(&class_subsys); // class

aesop-24402| [/sysE M

root@godori:~# 1 /sys

drwxr-xr-x 10 root root 0 Jan 1 00:00 .
drwxr-xr-x 25 500 500 4096 Dec 16 2005 ..
drwxr-xr-x 43 root root 0 Jan 1 00:00 block
drwxr-xr-x 8 root root 0 Jan 1 00:00 bus
drwxr-xr-x 20 root root 0 Jan 1 00:00 class
drwxr-xr-x 4 root root 0 Jan 1 00:00 devices
drwxr-xr-x 2 root root 0 Jan 1 00:00 firmware
drwxr-xr-x 2 root root 0 Jan 1 00:00 kernel
drwxr-xr-x 9 root root 0 Jan 1 00:00 module
drwxr-xr-x 2 root root 0 Jan 1 00:00 power

Ol =0 AUCH AH=Z HIIAM block? BR= = classOl =otH HEEHOF SHLUNESA
2l 02 block subsystem= &GHA ZIRUCH= L0l ACHIMd 3rd edition chapter 14). class=
CtE subsystemOl S=0| =0 JUHUE HIxs EF2 devices2 F#=01J] WEOICH.

2 o

£d0l UL

rr

2[4, subsystem®| B &2HMZ sysfsil LIEtE+E S0 StUENE =& UCH
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8. bus registration

HA= el=s2 driver model2 applicationHE 0ICt =, driver model2 2t objectS0l 1 EXHdH
UL B &= A0, XS 0I8BolA AAEUNA AAEE == JAEE BIS0HEF== Ot B
= ot=H busOICt bus= &M 2c2l&EQl HAE bus structure2 FEY =& JUN(FAIAID),
JHEHEQl pusE BHEUHM AIEE =& UL
Scl&Ql pusE F4dt= Gl= PCl, USB, MMCS 1 &2 HAS HRO0IMH, JtaAQl puse ZR
= AIAEN EF HAN 22X 2K EMot=E deviceSS 22 [ AAEE = platform busE 2
StCH.
- device.h
struct bus_type {

const char * name;

struct subsystem subsys;

struct kset drivers;

struct kset devices;

struct klist klist_devices;

struct klist klist_drivers;

struct bus_attribute * bus_attrs;

struct device_attribute * dev_attrs;

struct driver_attribute * drv_attrs;

/* A tutol s Eefol s o vlse] £HU ofeful Sde] sbssit.

O] S = 2=~

G4 ol tulelxg ol driverst A 4 Arhd 0] opd @ wEwTh.)
int (*match) (struct device * dev, struct device_driver * drv);
int (*hotplug) (struct device *dev, char **envp,

int num_envp, char *buffer, int buffer_size);
int (*suspend) (struct device * dev, pm_message_t state);
int (*resume) (struct device * dev);
}:
- bus.c
/**
* bus_register - register a bus with the system.
* @bus: bus.
* Once we have that, we registered the bus with the kobject
* infrastructure, then register the children subsystems it has:
* the devices and drivers that belong to the bus.
*/
int bus_register(struct bus_type * bus)
{
int retval;
/* 3% bus? subsys.kset.kobjol o]&S& J#H 3. */

retval = kobject_set_name(&bus->subsys.kset.kobj, "%s", bus->name);
if (retval)

goto out;
/**
bus_subsys* decl_subsys#l:E i 2E 7FA] 2L B

il

#define decl_subsys(_name,_ type,_ hotplug_ops) \
struct subsystem _name##_subsys = { \
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_kset = { \
.kobj = { -name = __stringify(_name) }, \
.ktype = _type, \
-hotplug_ops =_hotplug_ops, \
3\
}

// bus_subsysE o]# 7] wrEojxl Aolt).
static struct kobj_ type ktype_bus = {
.sysfs_ops = &bus_sysfs_ops,

} o

decl_subsys(bus, &ktype bus, NULL);

=, 99 WARE o84 WEoH bus_subsysi: T} ol A1E Aol

struct subsystem bus_subsys = {
_kset = {
.kobj = { -name = "bus" },
.ktype = ktype_bus,
-hotplug_ops = NULL,

// kobject.h

subsys_set_kset(obj,subsys) - set kset for subsystem
@obj : ptr to some object type.
@subsys: a subsystem object (nhot a ptr).

Can be used for any object type with an embedded ->subsys.
Sets the kset of @obj"s kobject to @subsys.kset. This makes
the object a member of that kset.

LI I I I

12 ¥ obje] kobjecte] kseto] subsys.ksetz A& 3hr).

#define subsys_set_kset(obj, subsys) \
(obj)->subsys_kset.kobj.kset = &(_subsys) .kset

o] 7%+ bus registerZ 3}+= bust}li= bus_typeW o] bus_subsys?]
ksetS A7 sict.

=3 v 2o bus subsystem olghE FE S F7] Y3 AA o).
H okset T EAl AES RIS lo7] wEoltt.

A= ¥ bus”l bus subsystemo|zt= shuto] LR (kset)ol &gttt EAsh= Zoltth.

AH % B2 subsys.kset.kobj.kseto & bus_subsys?] kseto] HA % AHo|t}.
g4 o] buse “bus'E AHA|AEOR ZA ¥ Zlo|t}.
*/

subsys_set_kset(bus, bus_subsys); // bus_subsys

// bus->subsys?] ksetS %7]3} Al7]al(kobject_init()7}A| %t 3t}. adde v 34?),
// bus->subsys?] ksetS kseto] F7FA|71t).
retval = subsystem_register(&bus->subsys);
if (retval)
goto out;

kobject_set_name(&bus->devices.kobj, "devices™);
bus->devices.subsys = &bus->subsys;
retval = kset_register(&bus->devices);
if (retval)
goto bus_devices_fail;

kobject_set_name(&bus->drivers.kobj, "drivers™);
bus->drivers.subsys = &bus->subsys;
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bus->drivers._ktype = &ktype_driver;
retval = kset_register(&bus->drivers);

if (retval)

goto bus_drivers_fail;

klist_init(&bus->klist_devices);
klist_init(&bus->klist_drivers);

bus_add_attrs(bus);

pr_debug('bus type "%s" registered\n", bus->name);

return O;

bus_drivers_fail:

kset_unregister(&bus->devices);

bus_devices_fail:

subsystem_unregister(&bus->subsys);

out:
return retval;

}

bus2t HA 2| subsys

Jlstet= oilE ksets S=

(2 & subsystem_registerE S =8t F).

- kobject.c

the rwsem.

~—

subsystem_register - register a subsystem.
@s: the subsystem we"re registering.

Once we register the subsystem, we want to make sure that
the kset points back to this subsystem for correct usage of

int subsystem_register(struct subsystem * s)

int error;

subsystem_init(s);

pr_debug(‘'subsystem %s: registering\n",s->kset.kobj.name);

HWH Q! kset.kobj.kset=S bus_subsystem@Z S506t1, XJ|2 subsysE =

912 buset HAZ bus_subsystemOl =8t subsystemOl &= A 0ICH

-1 Ct20ll device2t drive kset= 2H=1), oY kset=2| subsysZ WA S=E bus->subsys=
= = b

S8 bus= bus_subsysOl &8 =0l &1, device@t driver kset2 Z = bus_subsys0l =0t
2

// 1'F subsystem?| kset?] H o addE 3 Ho|ul. bus5EYU 79 busdli= subsystemol| addsli= o]

if (I(error = kset_add(&s->kset))) {
if (Is->kset.subsys)
s->kset.subsys = s;

}

return error;

bus2 subsystemit2| 2t

HE OGIIM Mol 22Xt subsystemOlgt HAZ2 kernel model2 JHE

a2 de JHE0ICH =, topZE e MEO0lL), bus= 1 subsystemZ= otLIC! bus subsystemOl =36t

= 20ICH

subsystem2 Ot
(%, busg 4HA

= =
— T o
(=)

—

HE Bl &9 JHE0l] bus= -1 subsystem& OlLIE
X~ 0

(A M= 2hdevice2t deviceOll CHolAE= 2 A9 JHEO0ICH &AXECQ

LHEFLH O
device 2t
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driverS0l S0 A= &9 IS0l =Ch

]

busgt HA 0l

= A= bus_subsystemOlgt A2 =6HH & CH =, =80
OHDIGHI Bl &
m<e

HAE= 22 ksetOl €301 &=, U= busOILl 6]

bus_subsystem2Z S0{Jtct... 10 Gt=).

HEIHELH bus?t subsystem= =2&0| subsystemOl busE *E&ot= EEHIF OtLlet AZ22
s

XD U= EEE H26tH T A Ch(kernel driver modelil A2l kset2l JHESCZ 2% H&HCHD
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9. device register

0IIME deviceE S50t ZEE HHE0 deviceE S5t A& 182 &AM JDE8WHAME =2
= AXO0| kernel driver modeltil M= devices_subsystem®l kset22Z oHE device kobjectl kset
£ &F0ol=, =, devices_subsystem2| ksetOl =otH EC0D = = ULCH

BHEE O
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2

emZ 0l ATVUAM=E HY devicee 4% busOlc SF0I =1, SEHHAM WAL
driverJt AL} Z4= 6t, &0l El= A0l A= &= driver->probe()&+=E S&ot] &3
>

t= XS 2 = UL TME HE2 RS0 e €88 2% LaAU2L ESs =2
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<
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—

B
HU
=3
=

o
i
[o]]

J| HtetCt.
HIIM =0A 20FE kernel driver model hierarch2t& W& 2 kobject_add()2t 22 cH Al kobject
£ ksetll FIiols Y82 kobject_add()S =Z0tJ| &0l kobjectIt AHJ|& A2AQJCHD ML=

kset= & &oll0F StCt=01 UL

- drivers/base/core.c

N
*
*

device_register - register a device with the system.
@dev: pointer to the device structure

This happens in two clean steps - initialize the device
and add it to the system. The two steps can be called
separately, but this is the easiest and most common.

I.e. you should only call the two helpers separately if
have a clearly defined need to use and refcount the device
before it is added to the hierarchy.

L S I B B I

*
N

int device_register(struct device *dev)

{
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device_initialize(dev);
return device_add(dev);

N
*
*

device_initialize - init device structure.
@dev: device.

This prepares the device for use by other layers,
including adding it to the device hierarchy.

It is the first half of device_register(), if called by
that, though it can also be called separately, so one
may use @dev"s fields (e.g. the refcount).

L I B I N

*
N

void device_initialize(struct device *dev)

{
/**
kobject.h
* kobj_set kset_s(obj,subsys) - set kset for embedded kobject.
* @obj: ptr to some object type.
* @subsys: a subsystem object (not a ptr).
* Can be used for any object type with an embedded ->kobj .
kobj .ksetS subsys.kseto z &3l Zo|t}.
#define kobj_set kset_s(obj,subsys) \
(obj)->kobj.kset = &(subsys).kset
A 2w deviceo] kseto] 43l subsystemo] devices_subsystemo]@li A A3}= Aot
*
kobj_set kset_s(dev, devices_subsys);
kobject_init(&dev->kobj);
klist_init(&dev->klist_children);
INIT_LIST_HEAD(&dev->dma_pools);
init_MUTEX(&dev->sem);
¥
/**
* device_add - add device to device hierarchy.
* @dev: device.
* This is part 2 of device_register(), though may be called
* separately _iff_ device_initialize() has been called separately.
* This adds it to the kobject hierarchy via kobject _add(), adds it
* to the global and sibling lists for the device, then
* adds it to the other relevant subsystems of the driver model.
*/
int device_add(struct device *dev)
{

struct device *parent = NULL;
int error = -EINVAL;

dev = get_device(dev);
if (Ydev || !strlen(dev->bus_id))
goto Error;

parent = get_device(dev->parent);

pr_debug(''DEV: registering device: ID = "%s"\n", dev->bus_id);
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/* first, register with generic layer. */
kobject_set_name(&dev->kobj, "%s"™, dev->bus_id);
if (parent)

dev->kobj .parent = &parent->kobj;

// 21714 kobjectZE kseto] 5=3Ht}t. kset2 devices_subsystem?] kseto & oju] oA XA o] FH At}
if ((error = kobject_add(&dev->kobj)))
goto Error;
kobject_hotplug(&dev->kobj, KOBJ_ADD);
if ((error = device_pm_add(dev)))
goto PMError;
if ((error = bus_add_device(dev))) // ¢}7|4 deviceZ buse| &<It}.
goto BusError;
it (parent)
klist_add_tail(&parent->klist_children, &dev->knode_parent);

/* notify platform of device entry */
if (platform_notify)
platform_notify(dev);
Done:
put_device(dev);
return error;
BusError:
device_pm_remove(dev);
PMError:
kobject_hotplug(&dev->kobj, KOBJ_REMOVE);
kobject_del (&dev->kobj);
Error:
it (parent)
put_device(parent);
goto Done;

device_register@t driver_registeret= ZAHSG| CHE 2A0ICH & 2 X0l S501 D= ksetOl
2lCt= 210ICH device= devices_subsystemOl S=0| &1, driver= bus®l driver2te! ksetOll
£0| &= Z0ICt Ol X012l JtE 2 &E device_registertil M= devicetll St hotplugXiclJt &
Ct=dl UCH HUotH hotpluge ksettl S50 H20ICHEE, driverdt =8 bus2l driver2tc|
ksetOl hotplug?t S=0I =01 UACHHE hotpluglt & O :HCH.

=3
=
=
=)
=l

nio

29 =0h

platform_device_register()= platform deviceZt& £=2

- bus.c

/**

* bus_add_device - add device to bus

* @dev: device being added

* - Add the device to its bus"s list of devices.
* - Try to attach to driver.

* - Create link to device®s physical location.
*/

int bus_add_device(struct device * dev)

{

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

if (bus) {

pr_debug('bus %s: add device %s\n', bus->name, dev->bus_id);

device_attach(dev);

klist_add_tail(&bus->klist_devices, &dev->knode_bus);

error = device_add_attrs(bus, dev);

if (Yerror) {
sysfs_create_link(&bus->devices.kobj, &dev->kobj, dev->bus_id);
sysfs_create_link(&dev->kobj, &dev->bus->subsys.kset.kobj, "bus™);

}
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}

return error;

\*I
Q
*Q.
(¢}

device_attach - try to attach device to a driver.
@dev: device.

Walk the list of drivers that the bus has and call
driver_probe_device() for each pair. If a compatible
pair is found, break out and return.

Returns 1 if the device was bound to a driver;
0 if no matching device was found; error code otherwise.

Fox % % ok ok F %

*/
int device_attach(struct device * dev)

{
int ret = 0;

down(&dev->sem);
if (dev->driver) {
device_bind_driver(dev);
ret = 1;
} else
ret = bus_for_each_drv(dev->bus, NULL, dev, _ device_attach);
up(&dev->sem);
return ret;

static int __device_attach(struct device_driver * drv, void * data)

struct device * dev = data;
return driver_probe_device(drv, dev);

// driver_registerAd & A% npxwto g o] 42 T Z8r}.
/**

oy

driver_probe_device - attempt to bind device & driver.
@drv: driver.
@dev: device.

First, we call the bus®s match function, if one present, which
should compare the device IDs the driver supports with the
device IDs of the device. Note we don"t do this ourselves
because we don"t know the format of the ID structures, nor what
is to be considered a match and what is not.

This function returns 1 if a match is found, an error if one
occurs (that is not -ENODEV or -ENXI0), and O otherwise.

ook ok % % ok o b ok X X X ok ok F

This function must be called with @dev->sem held.

-,
AN

driver_probe_device(struct device_driver * drv, struct device * dev)
int ret = 0;

if (drv->bus->match && !drv->bus->match(dev, drv))
goto Done;

pr_debug(**%s: Matched Device %s with Driver %s\n",
drv->bus->name, dev->bus_id, drv->name);

dev->driver = drv;

if (drv->probe) {
ret = drv->probe(dev); // 7|4 wj# o] % += driver?] probe 3= =
if (ret) {

)

B

e
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dev->driver = NULL;
goto ProbeFailed;

}
}
device_bind_driver(dev);
ret = 1;

pr_debug(*'%s: Bound Device %s to Driver %s\n",
drv->bus->name, dev->bus_id, drv->name);
goto Done;

ProbeFailed:
if (ret == -ENODEV || ret == -ENX10) {
/* Driver matched, but didn"t support device
* or device not found.
* Not an error; keep going.
*/
ret = 0;
} else {
/* driver matched but the probe failed */
printk(KERN_WARNING
"“%s: probe of %s failed with error %d\n",
drv->name, dev->bus_id, ret);
¥
Done:
return ret;

}

N
*
*

device_bind_driver - bind a driver to one device.
@dev: device.

Allow manual attachment of a driver to a device.
Caller must have already set @dev->driver.

Note that this does not modify the bus reference count

nor take the bus®"s rwsem. Please verify those are accounted
for before calling this. (It is ok to call with no other effort
from a driver®s probe() method.)

Fox % % 3k ok b ok X X X

This function must be called with @dev->sem held.
*/
void device_bind_driver(struct device * dev)
{
pr_debug(*'bound device "%s* to driver *"%s"\n",
dev->bus_id, dev->driver->name);
klist_add_tail(&dev->driver->klist_devices, &dev->knode_driver);

// sysfsolA AE2 Y35 At). devices} driverilol =

// fs/sysfs/symlink.c

sysfs_create_link(&dev->driver->kobj, &dev->kobj,
kobject_name(&dev->kobj));

sysfs_create_link(&dev->kobj, &dev->driver->kobj, "driver');

driver_probe_device()&f=E S ZdH Al device_registerAl &2 driver_register S Al S=& device
ot driverE M2 HIWhM HH S50l 0 UA=s B ZAIE olA LR2H JA2H driverS

[w]

probedt), N Z bindE AlZ2!

Olefst Y2 driver_register)E F=Hollc Ot&IIXIZ 2 A85HCE

10. driver register
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cetolHe sE2 2 2= dirverOlA OIF0 &CH 24x02 HE2 ZRE moduleS =J|3HE!
S

-

oi=™ driver? S0l ZIACH S2E, 2.6.xUH2 HEUHAMNE 2= =I|52 HFH S2H0IHE S
HAE == A2LE, HE driver model hierarchyll= S50 & Xl Z=Ch oA sysfs@t udevs it
22 HI2tLIZE=S AFZ5HA REetCt

2.6 HE 1R driver model& AFE0t1), sysfssidt &2 userspace mechanism= A2
s BR= BtEAl kernel driver hierarchy0l S== AIZH0F 8tCH.

mh

1 S5 ZXt= driver_register()
P

ANAgROl Z0i0) Cf Jte

- drivers/base/driver.c

/**
* driver_register - register driver with bus
* @drv: driver to register
*
* We pass off most of the work to the bus_add_driver() call,
* since most of the things we have to do deal with the bus
* structures.
*
* The one interesting aspect is that we setup @drv->unloaded
* as a completion that gets complete when the driver reference
* count reaches 0.
*/
int driver_register(struct device_driver * drv)
{
klist_init(&drv->klist_devices);
init_completion(&drv->unloaded);
return bus_add_driver(drv);
3

- include/linux/klist.h

/*

* klist.h - Some generic list helpers, extending struct list_head a bit.
*

* Implementations are found in lib/klist.c

*/

struct klist {
spinlock_t k_lock;
struct list_head k_list;
};

- lib/Kklist.c

/**

* klist_init - Initialize a klist structure.
* @k: The klist we"re initializing.

*/

void klist_init(struct klist * k)

{
INIT_LIST_HEAD(&k->k_list);
spin_lock_init(&k->k_lock);
}
- device.h

struct bus_type {

ot At

Z0tHMIFE AIEECE driver= kernel driver model2t2l 2
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const char * name;

struct subsystem subsys;
struct kset drivers;
struct kset devices;
struct klist klist_devices;
struct klist klist_drivers;

struct bus_attribute * bus_attrs;
struct device_attribute * dev_attrs;
struct driver_attribute * drv_attrs;

int (*match) (struct device * dev, struct device_driver * drv);
int (*hotplug) (struct device *dev, char **envp,
int num_envp, char *buffer, int buffer_size);

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

}:

- bus.c

/**

* bus_add_driver - Add a driver to the bus.

* @drv: driver.

*

*/

int bus_add_driver(struct device_driver * drv)

{

struct bus_type * bus = get_bus(drv->bus);
int error = 0;

it (bus) {
pr_debug(*'bus %s: add driver %s\n', bus->name, drv->name);
error = kobject_set_name(&drv->kobj, "%s", drv->name);
if (error) {
put_bus(bus);
return error;
¥

drv->kobj.kset = &bus->drivers; // bus?] drivers@ kset2 ©] driver?] kseto & A A

// kobjects =, hotplug event®= dojur} 24 kseto] hotplug”l g1 29 &2HsA &=t}
if ((error = kobject_register(&drv->kobj))) {

put_bus(bus);

return error;

}

driver_attach(drv);
klist_add_tail(&bus->klist_drivers, &drv->knode_bus);
module_add_driver(drv->owner, drv);

driver_add_attrs(bus, drv);
driver_create_file(drv, &driver_attr_unbind);
driver_create_file(drv, &driver_attr_bind);

3
return error;
}
- dd.c
/**
* driver_attach - try to bind driver to devices.
* @drv: driver.
*
* Walk the list of devices that the bus has on it and try to
* match the driver with each one. |If driver_probe_device()
* returns 0 and the @dev->driver is set, we"ve found a
* compatible pair.
*/
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void driver_attach(struct device_driver * drv)

{
¥

bus_for_each_dev(drv->bus, NULL, drv, driver_attach);

static int __driver_attach(struct device * dev, void * data)

{

struct device_driver * drv = data;

* Lock device and try to bind to it. We drop the error

* here and always return 0, because we need to keep trying
* to bind to devices and some drivers will return an error
* simply if it didn"t support the device.
*
*
*

driver_probe_device() will spit a warning if there
is an error.

down(&dev->sem);

if (1dev->driver)
driver_probe_device(drv, dev);

up(&dev->sem);

return O;

// device_registerA|o = Ae mxuto g o] 45 FEHT).
/**

driver_probe_device - attempt to bind device & driver.
@drv: driver.

@dev: device.

First, we call the bus®s match function, if one present, which
should compare the device IDs the driver supports with the
device IDs of the device. Note we don"t do this ourselves
because we don"t know the format of the ID structures, nor what
is to be considered a match and what is not.

This function returns 1 if a match is found, an error if one
occurs (that is not -ENODEV or -ENXI0), and O otherwise.

ook ok X % 3 o b kX X X ok ok F

This function must be called with @dev->sem held.

-,
AN

driver_probe_device(struct device_driver * drv, struct device * dev)
int ret = 0;

if (drv->bus->match && !drv->bus->match(dev, drv))
goto Done;

pr_debug(*'%s: Matched Device %s with Driver %s\n",
drv->bus->name, dev->bus_id, drv->name);
dev->driver = drv;
if (drv->probe) {
ret = drv->probe(dev); // <{7]A probe 3+E S EH3Ic}.
if (ret) {
dev->driver = NULL;
goto ProbeFailed;

3
¥
device_bind_driver(dev); // device$} driverE binddtt}.
ret = 1;

pr_debug(**%s: Bound Device %s to Driver %s\n",
drv->bus->name, dev->bus_id, drv->name);
goto Done;
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ProbeFailed:
if (ret == -ENODEV || ret == -ENX10) {
/* Driver matched, but didn"t support device
* or device not found.
* Not an error; keep going.
*/
ret = 0;
} else {
/* driver matched but the probe failed */
printk(KERN_WARNING
"“%s: probe of %s failed with error %d\n",
drv->name, dev->bus_id, ret);
¥
Done:
return ret;

}

N
*
*

device_bind_driver - bind a driver to one device.
@dev: device.

Allow manual attachment of a driver to a device.
Caller must have already set @dev->driver.

Note that this does not modify the bus reference count

nor take the bus®"s rwsem. Please verify those are accounted
for before calling this. (It is ok to call with no other effort
from a driver®s probe() method.)

ok % X % ok ok b F % X X

This function must be called with @dev->sem held.
*/
void device_bind_driver(struct device * dev)
{
pr_debug(“'bound device "%s® to driver "%s"\n",
dev->bus_id, dev->driver->name);
klist_add_tail(&dev->driver->klist_devices, &dev->knode_driver);

// device$®} driverilo]d] sysfso|x A&Eg H3
// fs/sysfts/symlink.c
sysfs_create_link(&dev->driver->kobj, &dev->kobj,
kobject_name(&dev->kobj));
sysfs_create_link(&dev->kobj, &dev->driver->kobj, “driver');

il

Ak,

fol

driver_probe_device()&f+=E S =01 M device registerAl 2 driver_register S EAl S5 & device
ot driverE MZ HlnolM HH S=0| 2 U= R dAME M LdR2A U2 driverE
probedti, MZ bindE AlZ2ICH

.F
==

Oldet &2 device_register)S =&l T Ot&HIRIZ 24 SHCEH

11. Class & MMC/SD bus, hotplug code flow

of B#UlMd= <I0IM XISHHXl 2t2E kernel2l driver modelZ 2l LEHNA 2% 2t objecte S
S0l g XS oE S1, otLtel FHIE FHGt= system&E 2l LEHUWAM 2= bus, classsSHl
gt 4 oIE EAH =0

11.1. Class
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class MM Z% otLtSl chapterE XHAIE &I & XS Y HE driver model2d ZEJ =&
o IC

ot HICHE ofttel SgXHel EMXE 0 AJ| HE0l of 2AUHA= HE =9 flowdll &
S0 of2tel &H= ot 020

?12 subsystemZ O0A = == UXO0l class& HAZ otLt2 subsystem2Z 40| &Lt =
class subsystemO| (2 EIetCt= ZO0ICH

= JHE0l OtLicHex> L HAM ZB device
=0 SCSI diskLt ATA disk2 d2 &%

class= Clgto Iﬁ% =ZSEM A=0 Ot E2F
ot=2d
= O 22 02392 block device Z0|Ct.

9 2t2) ClbtolA2l I
S NZ S2INe ISy

=]
o 0 o
=2
U
un

o B= = sysfsOl A /sys/class 20l LIEILIH &I QUCH OIZ2 2= UWERIA CIHHOI
= 1319 Scl&Eel A0 22HL0I /sys/class/net OteH SO{IHAI & Ch HI==aHAl 2= CIBtOI
= /sys/class/inputtil A 2= == RUCH GHXIE block device=2l A FAIEQ!I 0IRZ /sys/block
Ol =2 subsystem= 2SO A EIHotAH =0

O0l24 OtOt= block device hierachyZE 22 2 £ UX0l URU SEGHII W20 O=2
subsystem% HEN =2 20 2 02 2 Y CldiolAa stut2 =6t block
ns NE& CHAl ZM3atJ] HE0ICH.

— H
I 2e =25 210

device=2l &= partition

A

—

]

class2red &+=2 HE 2.6.13 HEANRH ° N

OF2to| HSIIL URJULE XHAlE LSS SA
A 2t Documentation/driver-model Z2| class.txtE & X

[S1
= A

L

X OJIMHE classE JY HAIIE FZZE0F 14X oM=L, class & OFEEL 18 SL25F

HEE otLtS CIGI0IATf EMMET AILE ZSEHHAH 2= bus8 FHE ECI0/H ZESHOAH &
= subsystem, kset, kobject2/= [/E classSZ L ZEMaI0IE Z0/I0H =, 6HLIS CIHIOIAE
HAW S50/, subsysteml SSEMY, classWz AH&CE S50/ =20/ OiL/2H FE
class Z&&+55 JfA/ class subsystemW 5= of #HOF &H0f= Z0/0L.

11.2. devices subsystemd}t hotplug

elsSAJF Sttt AMAEN SE5= 2 device= devices_subsystemOll S0 ECHLHIE & =
20 AsK 22X 8, X FAL Otefst 20t2= 0.

- drivers/base/core.c

static int dev_hotplug(struct kset *kset, struct kobject *kobj, char **envp,
int num_envp, char *buffer, int buffer_size)

{

if (dev->bus->hotplug) {
/* have the bus specific function add its stuff */

// mmce] 79 mmc_bus_hotplug”7} =%},
retval = dev->bus->hotplug (dev, envp, num_envp, buffer, buffer_size);
if (retval) {
pr_debug (""%s - hotplug() returned %d\n",
__FUNCTION__, retval);
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¥
return retval;
ke
static struct kset_hotplug_ops device_hotplug_ops = {
_Filter = dev_hotplug_filter,
.name = dev_hotplug_name,
_hotplug = dev_hotplug,
}:
/**
* device_subsys - structure to be registered with kobject core.
*/

decl_subsys(devices, &ktype_device, &device_hotplug_ops); //devices_subsys&}l= subsystem2 4213}

o}

11.3. MMC/SD bus® drivers=
?12 ZEOAM dev->bus->hotplug= mmc2 &< mmc_sysfs.c2

static int
mmc_bus_hotplug(struct device *dev, char **envp, int num_envp, char *buf,
int buf_size)

{
ordA

ro

£ S&otH =2

static struct bus_type mmc_bus_type = {

-hame = "mmc",
.dev_attrs = mmc_dev_attrs,
.match = mmc_bus_match,
-hotplug = mmc_bus_hotplug,
.suspend = mmc_bus_suspend,
.resume = mmc_bus_resume,

OlA X0l &0 A2

2= =JI2tAl mmc busE bus_registerE OlEdlA SE= &tCh 0l M oiHE HAO0 CHE hotplug
HE =Sk S50 XS M
static int __init mmc_init(void)
{
return bus_register(&mmc_bus_type);
3
static void ___exit mmc_exit(void)
{
bus_unregister(&mmc_bus_type);
3
OIZH HAE S=8 = mmc block devicelt & CHE(SDIOS 1 2&) Ect0IH I mme busdl
S=0l 2 ¥eE
/**
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* mmc_register_driver - register a media driver

* @drv: MMC media driver

*/

int mmc_register_driver(struct mmc_driver *drv)
{

drv->drv.bus = &mmc_bus_type;
drv->drv.probe = mmc_drv_probe;
drv->drv.remove = mmc_drv_remove;
return driver_register(&drv->drv);

}

EXPORT_SYMBOL(mmc_register_driver);

/**

* mmc_unregister_driver - unregister a media driver
* @drv: MMC media driver

*/

void mmc_unregister_driver(struct mmc_driver *drv)

{

drv->drv.bus = &mmc_bus_type;
driver_unregister(&drv->drv);

H
OlgdAl2Z driver SS0t

= 8+E UENHAM 0l Z2t0IHe HAZ mmc_busE XIEGtD SES
StCY.
0l HAES S&0ot= MMZ block driver2 @< mmc_blk.cOll A=

static struct mmc_driver mmc_driver = {

.drv ={

-name = "mmcblk",
T
.probe = mmc_blk_probe,
.remove = mmc_blk_remove,
.suspend = mmc_blk_suspend,
.resume = mmc_blk_resume,

¥

Z oi Al block driverE S8 = sysfs@ =ct0lHUH = SS= ot H0ICH

[a—

static int __init mmc_blk_init(void)
{
int res = -ENOMEM;

res = register_blkdev(major, “mmc™);
if (res <0) {
printk(KERN_WARNING "Unable to get major %d for MMC media: %d\n*,
major, res);
goto out;
}
if (major == 0)
major = res;

devfs_mk_dir(*'mmc™);
return mmc_register_driver(&mmc_driver);

out:
return res;

static void __exit mmc_blk_exit(void)

mmc_unregister_driver(&mmc_driver);
devfs_remove(*'mmc™);
unregister_blkdev(major, "mmc');

}
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block driver2 &% Dblock subsystemll& S0 & l(register_blkdev()E Sl A),
mmc_register_driver)£ Soi A mmc2l driver2& S=ECh

[l

Il =2/g E2 block subsystem0Oll S50/ 2 H= deviceZ2 501 &= 210/, mmc bus
0l S50l €= block driver2 S=0| € Ch= 240ICH.

11.4. MMC/SD card insertion & hotplug

mmc/sd card2 ZAR ZHYUEHON IIEE & USHH devicedt MAHOl &1 0 MAHE device=
Ct,

device_subsystemOll 0 Al hotplugs &S

o

class device2 ==0| T/= platform device®! mmc/sd controller(s3c24x02] & <)0l CHEH hotplug

o 2R €2 classOl 2&E S&= ofHl =L

- mmc_sysfs.c

/*
* Internal function. Initialise a MMC card structure.
*/
void mmc_init_card(struct mmc_card *card, struct mmc_host *host)
{
memset(card, 0, sizeof(struct mmc_card));
card->host = host;
/*
* deviceo| U3 kobjectx7]3}, o] kobje] kseto & devices_subsys?] ksets U3t}
*/
device_initialize(&card->dev);
card->dev.parent = card->host->dev;
/*
* o] 7]4 card?] device?] buso] mmc_bus_typeo] o E ).
* puse] hotplugZ® o] tg== Aolt}.
*/
card->dev.bus = &mmc_bus_type;
card->dev.release = mmc_release_card;
3

OIAIEO0IM deviceE kobject2 S=0tHA kobject2 kset pointer2 devices_subsystem kset2| =
=d

AE HF &tC ol 0l device evices_subsystem?2| 22 0| & Z0ICH

/*

* Internal function. Register a new MMC card with the driver model.
*/

int mmc_register_card(struct mmc_card *card)

{

snprintf(card->dev.bus_id, sizeof(card->dev.bus_id),
"%s :%04x", mmc_hostname(card->host), card->rca);

/*

* kobjectZ object A& 7% adddliz(Z, ksetel| addslit), hotplug eventZ A A 71T},
*/

return device_add(&card->dev);

}

- core.cC
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N
*
*

device_add - add device to device hierarchy.
@dev: device.

This is part 2 of device_register(), though may be called
separately _iff_ device_initialize() has been called separately.

This adds it to the kobject hierarchy via kobject_add(), adds it
to the global and sibling lists for the device, then
adds it to the other relevant subsystems of the driver model.

L S T B B I

*/
int device_add(struct device *dev)
{
struct device *parent = NULL;
int error = -EINVAL;

dev = get_device(dev);
if (1dev || !strlen(dev->bus_id))
goto Error;

parent = get_device(dev->parent);
pr_debug(*'DEV: registering device: ID = "%s"\n", dev->bus_id);

/* first, register with generic layer. */
kobject_set_name(&dev->kobj, "%s', dev->bus_id);
if (parent)

dev->kobj .parent = &parent->kobj;

if ((error = kobject_add(&dev->kobj)))
goto Error;

/-k

* o]7]4 hotplug eventr} WA F ).

* &7 o] device?] kseto & devices_subsystem?] kseto]
* gdro] 7] wiEel ®elA E kobject_hotplug()ellA

* 35 ksete] hotplug_opsE E2HA| 71t}

o] hotplug_ops?] 7%=, devices_subsystem declareA]o|
5] ¢ dev_hotplug()ol A&l 51, o] Y&
dev->bus->hotplugE A& 71t}

=, mmce] 7-$- mmc_bus_type2] mmc_bus_hotplug()eo] A3 =r}.
*/

*ox X X

kobject_hotplug(&dev->kobj, KOBJ_ADD);

if ((error = device_pm_add(dev)))
goto PMError;
if ((error = bus_add_device(dev)))
goto BusError;
if (parent)
klist_add_tail(&parent->klist_children, &dev->knode_parent);

/* notify platform of device entry */
if (platform_notify)
platform_notify(dev);
Done:
put_device(dev);
return error;
BusError:
device_pm_remove(dev);
PMError:
kobject_hotplug(&dev->kobj, KOBJ_REMOVE);
kobject_del (&dev->kobj);
Error:
if (parent)
put_device(parent);
goto Done;

}
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- lib/kobject_uevent.c

#ifdef CONFIG_HOTPLUG

char hotplug_path[HOTPLUG_PATH_LEN] = “/sbin/hotplug™;
u64 hotplug_segnum;

static DEFINE_SPINLOCK(sequence_lock);

/**
* kobject_hotplug - notify userspace by executing /sbin/hotplug
* @action: action that is happening (usually "ADD" or ""REMOVE')
* @kobj: struct kobject that the action is happening to
*/
void kobject _hotplug(struct kobject *kobj, enum kobject_action action)
{

char *argv [3];

char **envp = NULL;

char *buffer = NULL;

char *seq_buff;

char *scratch;

inti=0;

int retval;

char *kobj_path = NULL;

const char *name = NULL;

char *action_string;

u64 seq;

struct kobject *top_kobj = kobj;

struct kset *kset;

static struct kset_hotplug_ops null_hotplug_ops;

struct kset_hotplug_ops *hotplug_ops = &null_hotplug_ops;

/* If this kobj does not belong to a kset,
try to find a parent that does. */
if (1top_kobj->kset && top_kobj->parent) {
do {
top_kobj = top_kobj->parent;
3} while (1top_kobj->kset && top_kobj->parent);
3

/*
* mmc device?] 7-¢ o] ksetS device_initiaizex] 9o
* device_subsystem?] kseto] Fr}.
*/
if (top_kobj->kset)

kset = top_kobj->kset; // T3] IdFEJ OB T lojofxE.
else

return;

e}

/*
* mmce] 7-¢- devices_subsystemo 2 device’} &7 ==, device_hotplug_opso]
* hotplug operationo] %11,
*/
if (kset->hotplug_ops)
hotplug_ops = kset->hotplug_ops;

/* If the kset has a filter operation, call it.
Skip the event, if the filter returns zero. */
it (hotplug_ops->filter) {
if (Thotplug_ops->filter(kset, kobj))
return;

}

pr_debug ('%s\n*, FUNCTION_ );

action_string = action_to_string(action);
if (laction_string)
return;
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envp = kmalloc(NUM_ENVP * sizeof (char *), GFP_KERNEL);
it (Yenvp)

return;
memset (envp, 0x00, NUM_ENVP * sizeof (char *));

buffer = kmalloc(BUFFER_SIZE, GFP_KERNEL);
if (Ybuffer)
goto exit;

if (hotplug_ops->name)

name = hotplug_ops->name(kset, kobj);
if (name == NULL)

name = kobject_name(&kset->kobj);

argv [0] = hotplug_path;
argv [1] = (char *)name; /* won"t be changed but "const” has to go */
argv [2] = NULL;

/* minimal command environment */
envp [i++] = "HOME=/"";
envp [i++] = "PATH=/sbin:/bin:/usr/sbin:/usr/bin";

scratch = buffer;

envp [i++] = scratch;
scratch += sprintf(scratch, "ACTION=%s", action_string) + 1;

kobj_path = kobject_get_path(kobj, GFP_KERNEL);
it (1kobj_path)
goto exit;

envp [i++] = scratch;
scratch += sprintf (scratch, "DEVPATH=%s", kobj_ path) + 1;

envp [i++] = scratch;
scratch += sprintf(scratch, "SUBSYSTEM=%s", name) + 1;

/* reserve space for the sequence,

* put the real one in after the hotplug call */
envp[i++] = seq_buff = scratch;

scratch += strlen("*'SEQNUM=18446744073709551616") + 1;

if (hotplug_ops->hotplug) {
/* have the kset specific function add its stuff */

/*

* mmce] A9 dev_hotplugQ &7t &5, A= dev->bus->hotplug?!
* mmc_bus_hotplug) 7} 23 = .

*/

retval = hotplug_ops->hotplug (kset, kobj,
&envp[i], NUM_ENVP - i, scratch,
BUFFER_SIZE - (scratch - buffer));
if (retval) {
pr_debug (*'%s - hotplug() returned %d\n*,
__FUNCTION__, retval);
goto exit;

}
}

spin_lock(&sequence_lock);

seq = ++hotplug_seqnum;

spin_unlock(&sequence_lock);

sprintf(seq_buff, "SEQNUM=%Il1u", (unsigned long long)seq);

pr_debug (""%s: %s %s seq=%llu %s %s %s %s %s\n',
_ FUNCTION__, argv[0], argv[1], (unsigned long long)seq,
envp[0], envp[1], envp[2], envp[3], envp[4]);

Linux Kernel Oriver Mode/ 52



send_uevent(action_string, kobj_path, envp, GFP_KERNEL);

it (Thotplug_path[0])
goto exit;

/*
* /sbin/hotplug”} A& ¥t}
*/
retval = call_usermodehelper (argv[0], argv, envp, 0);
if (retval)
pr_debug (“'%s - call_usermodehelper returned %d\n*,
__FUNCTION__, retval);

exit:
kfree(kobj_path);
kfree(buffer);
kfree(envp);
return;

3

EXPORT_SYMBOL(kobject_hotplug);

11.5. MMC/SD2l class interface

mmc/sd2l mmc_sysfs.c& 2% mmc/sd2 Z< class interface =

AMNEZS StCh. class2 &

hotplugE AtEctESE &I QUCH class_device_initializeE =2 class_obj_subsystil =01 0|

I Z Ol Ct.

classredd DEE 2P class? subsystem declareZS 2% hotplugZ 0l &AAHZ0 UK

class_obj subsystem@2 02t XS = = UL

class_subsystemO| M 0l= BS = class_registers A AFZ0l &1,
=

&0l = deviceE class_device_initialize()0I ol E0l= =
Gt

292 M hotplugX 2|t EICHEHE classOl CHsh

- s3c2410mci.c or s3c2440mci.c

static int s3c2410sdi_probe(struct device *dev)

{
struct platform_device *pdev = to_platform_device(dev);
struct mmc_host *mmc;
struct s3c2410sdi_host *host;
int ret;
/*
* platform device® ¥ o] 3li= deviceZ class® 533t}
*/
mmc = mmc_alloc_host(sizeof(struct s3c2410sdi_host), dev);
3
- mmc.c
/**

* mmc_alloc_host - initialise the per-host structure.
* @extra: sizeof private data structure

i

2

o= classOll platform device

class_obj_subsystemS Al&
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* @dev: pointer to host device model structure

*

* Initialise the per-host structure.

*/
struct mmc_host *mmc_alloc_host(int extra, struct device *dev)
{
struct mmc_host *host;
host = mmc_alloc_host_sysfs(extra, dev); // platform device= class?] device® 553U},
if (host) {
spin_lock_init(&host->lock);
init_waitqueue_head(&host->wq);
INIT_LIST_HEAD(&host->cards);
INIT_WORK(&host->detect, mmc_rescan, host);
/*
* By default, hosts do not support SGIO or large requests.
* They have to set these according to their abilities.
*/
host->max_hw_segs = 1;
host->max_phys_segs = 1;
host->max_sectors = 1 << (PAGE_CACHE_SHIFT - 9);
host->max_seg_size = PAGE_CACHE_SIZE;
b
return host;
3

- mmc_sysfs.c

/*
* Internal function. Allocate a new MMC host.
*/

struct mmc_host *mmc_alloc_host_sysfs(int extra, struct device *dev)

{

struct mmc_host *host;

host = kmalloc(sizeof(struct mmc_host) + extra, GFP_KERNEL);

if (host) {

memset(host, 0, sizeof(struct mmc_host) + extra);

host->dev = dev;

host->class_dev.dev = host->dev; // &% platform device?l s3c2410mci device=

class_device=® A ¥3s}al
host->class_dev.class = &mmc_host_class; //

class_device_initialize(&host->class_dev);

}

return host;

Ol Mol XS 28 classIt OIZH &40l T SUCH

static struct class mmc_host_class = {
-name = "mmc_host",
.release = mmc_host_classdev_release,

0 MOIZ 2B hotpluge W A= 22 o =
+

- linux/device.h

o

Ol release

3 class_device?] class® mmc_host _classzZ %

40t
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/*

* device classes

*/

struct class {
const char * name;
struct module * owner;

struct subsystem subsys;

struct list_head children;

struct list_head interfaces;

struct semaphore sem; /* locks both the children and interfaces lists */

struct class_attribute * class_attrs;
struct class_device_attribute * class_dev_attrs;

int (*hotplug) (struct class_device *dev, char **envp,
int num_envp, char *buffer, int buffer_size);

void (*release)(struct class_device *dev);
void (*class_release)(struct class *class);

struct class_device {

struct list_head node;

struct kobject kobj ;

struct class * class; /* required */

dev_t devt; /* dev_t, creates the sysfs “dev" */
struct class_device_attribute *devt_attr;

struct device * dev; /* not necessary, but nice to have */
void * class_data; /* class-specific data */

char class_id[BUS_ID_SIZE]; /* unique to this class */
}:

Jel1, class_device= Ct21t 20| AAELCE,
?12l mmc_alloc_host_sysfs()E 2

host->class_dev.class = &nmc_host_class; // 3|3 class_device?] class® mmc_host_classz %
=3}
7T -

class_device_initialize(&host->class_dev);

OIgAH &0l & mmc_host_classE class _devl class2 &Y= StCh HIJIM 28 classOl
hotplugItd A0 AKX LR2LEZ  class_device_initialize()0ll M class_obj_subsystem22 S=0I
|l { M class_obj_subsystem2| hotplug?t Z25tH 2t S (class_device_add()Al kobject_hotplug() 7t

- class.c
o] 34+ mmc_alloc_host_sysfsQQolA] &%
void class_device_initialize(struct class_device *class_dev)
{
kobj_set_kset_s(class_dev, class_obj_subsys); // o]7]4 kseto] A4 % +d class_obj_ subsysz
HE=vk, 9o hotplugZt S23H =2 A7) % subsystemo|t}.
kobject_init(&class_dev->kobj);
INIT_LIST_HEAD(&class_dev->node);
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- mmc_sysfs.c

/*

* Internal function. Register a new MMC host with the MMC class.
*/

int mmc_add_host_sysfs(struct mmc_host *host)

{

int err;

if (Midr_pre_get(&mmc_host_idr, GFP_KERNEL))
return -ENOMEM;

spin_lock(&mmc_host_lock);
err = idr_get_new(&mmc_host_idr, host, &host->index);
spin_unlock(&mmc_host_lock);
if (err)
return err;

snprintf(host->class_dev.class_id, BUS_ID_SIZE,
“mmc%d**, host->index);

return class_device_add(&host->class_dev); // class deviceZ class subsystemo]

off
J
ot
=

- class.c

int class_device_add(struct class_device *class_dev)
{

struct class * parent = NULL;

struct class_interface * class_intf;

int error;

class_dev = class_device_get(class_dev);
if (Iclass_dev)
return -EINVAL;

if (Istrlen(class_dev->class_id)) {
error = -EINVAL;
goto register_done;

}

parent = class_get(class_dev->class);

pr_debug(*'CLASS: registering class device: ID = "%s"\n",
class_dev->class_id);

/* first, register with generic layer. */
kobject_set_name(&class_dev->kobj, "%s"™, class_dev->class_id);
if (parent)

class_dev->kobj.parent = &parent->subsys.kset.kobj;

if ((error = kobject_add(&class_dev->kobj))) // kobject AlZZxo| o],
goto register_done;

/* add the needed attributes to this device */
if (MAJOR(class_dev->devt)) {
struct class_device_attribute *attr;
attr = kmalloc(sizeof(*attr), GFP_KERNEL);
if (lattr) {
error = -ENOMEM;
kobject_del (&class_dev->kobj);
goto register_done;

3
memset(attr, sizeof(*attr), 0x00);
attr->attr.name = "dev";

attr->attr.mode = S_IRUGO;
attr->attr.owner = parent->owner;
attr->show = show_dev;
attr->store = NULL;
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class_device_create_file(class_dev, attr);

class_dev->devt_attr = attr;

}

class_device_add_attrs(class_dev);

if (class_dev->dev)

sysfs_create_link(&class_dev->kobj,
&class_dev->dev->kobj, "device™);

/* notify any interfaces this device is now here */

if (parent) {
down(&parent->sem);

list_add_tail(&class_dev->node, &parent->children);
list_for_each_entry(class_intf, &parent->interfaces, node)

if (class_intf->add)

class_intf->add(class_dev);

up(&parent->sem);

}

kobject_hotplug(&class_dev->kobj, KOBJ_ADD); // add”} ¥Hlt}= hotplug(QS 233t}

register_done:
if (error && parent)
class_put(parent);
class_device_put(class_dev);
return error;

o] hotplug?] 23S 2] mmc card devicer} EQ&wje}l 43S ). 3

Z|RE o] 7] 4= kseto]

}
class_obj_subsystem?] kseto]= & ( class_deV|ce_initiaIize()%% £ 71) class_hotplugQ7} &4

static int class_hotplug(struct kset *kset, struct kobject *kobj, char **envp,
int num_envp, char *buffer, int buffer_size)

{
struct class_device *class_dev = to_class_dev(kobj);
int i =0;
int length = 0;
int retval = 0;

/* terminate, set to next free slot, shrink available space */

envp[i] = NULL;

envp = &envp[i];

num_envp -= i;

buffer = &buffer[length];
buffer_size -= length;

/'k

*ﬂmch%dwk&ﬂd%s@ﬂﬂhmmmw}%%ﬁ%Ei%ﬂq.

* o]7] A= mmce] A f-oln=

* class+

* static struct class mmc_host_class = {

* -name = "mmc_host",

* .release = mmc_host_classdev_release,

* ¥

* o]t}

* &A% hotplugQ &= Ao ¢refo] 917 ol

* mmc host device(s3c2410mci device #A], =, S3C24102] platform deviceo|t})
* 7} 55o] Hojql= class_objoll A= hotplug”l 2AstA] &1t

*/

if (class_dev->class->hotplug) {

/* have the bus specific function add its stuff */
retval = class_dev->class->hotplug (class_dev, envp, num_envp,

if (retval) {

buffer, buffer_size);

=
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pr_debug (""%s - hotplug() returned %d\n",
__FUNCTION__, retval);

}

return retval;

(o]

¥ U2, HIIA s3c24x02 mmc host device= platform device2 platform bus®l €3 QUL
Ot platform bus= hotplug?t 71 IHZ0l(bus_subsysE = ) platform device= hotplugIt
LMLl 2 =CHdevice subsystemOlS= oHE device= =0 UK AKX device subsystem@l

a Ol
=
Cl

hotplug?t SE0t= X2 device_subsystem2| bus2| hotpluga ==0ILCt.).

15tE busOl X ACHHGIIIA 2 201 mme bus) hotplugIt

Ho

OtAICH oS devicelt hotplugE Al

¥ Jeld, IJIM &Z6HA 22 block device2 hotpluge= card®l CHSH hotplugXicl A &
mmc_block.cOl M register_blkdev()E = Z0ot™ drivers/block/genhd.c2l block subsysUl A X2l stCt.

12. user-space I M2l hotplugXi 2l

0l £2& O'Reilly AtOIA =& & Linux Device Driver 3rd Edition, chapter 14E & X 06tJ| dfetlt,

13. sysfs®t udev

sysfsOl ol M= kernel 2.6.13 A2 Documentation/ffilesystems/sysfs.txt £ & Z&ot1), udevOll
CHol M= http://www.kroah.com/linux/talks/ols_2003_udev_talk/ £ & ZX0otJ| HFtCh,

He

U
0

E.m

ol

0 £=

fo

ad 2=z

14. firmware upgrade

kernel 2.6.13 222 Documentation/firmware class CIE&Ec|E 2% KHME OMS2t howtodt &
A0l = UL

15. aESOP-2440a0ll et &KXl log =4

15.1. boot log0il A 2| device driver

U-Boot 1.1.2 (Oct 26 2005 - 20:59:41)

U-Boot code: 33C00000 -> 33C3FC78 BSS: -> 33C79518
RAM Configuration:

Bank #0: 30000000 64 MB

Get flash bank O size @ Ox0

Total Flash bank®s sizes: 0x200000
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protect monitor 3fc78 bytes @ address O

Flash: 2 MB
NAND:64 MB
In: serial

Out: serial
Err: serial

SD Initialize fail..

Hit any key to stop autoboot: O
TFTP from server 172.16.1.200; our IP address is 172.16.1.100
Filename "aesopk-”.
Load address: 0x32000000
Load iNg 1 HHHHHHH
B e e e e
B
HHHHHH R R R R R R R
A
done
Bytes transferred = 1352881 (14a4bl hex)
## Booting image at 32000000 ...
Image Name: Linux-2.6.13-h1940-aesop2440
Created: 2006-01-02 6:50:29 UTC
Image Type: ARM Linux Kernel Image (gzip compressed)
Data Size: 1352817 Bytes = 1.3 MB
Load Address: 30008000
Entry Point: 30008000
Verifying Checksum ... OK
Uncompressing Kernel Image ... OK

Starting kernel ...

Linux version 2.6.13-h1940-aesop2440 (root@localhost.localdomain) (gcc version 3.3.4) #53 Mon
Jan 2 15:50:26 KST 2006

CPU: ARM9O20Tid(wb) [41129200] revision 0 (ARMv4T)

Machine: aESOP-2440

Memory policy: ECC disabled, Data cache writeback

CPU S3C2440A (id 0x32440001)

S3C2440: core 399.651 MHz, memory 133.217 MHz, peripheral 66.608 MHz

S3C2410 Clocks, (c) 2004 Simtec Electronics

CPUO: D VIVT write-back cache

CPUO: 1 cache: 16384 bytes, associativity 64, 32 byte lines, 8 sets

CPUO: D cache: 16384 bytes, associativity 64, 32 byte lines, 8 sets

Built 1 zonelists

Kernel command line: root=/dev/nfs rw nfsroot=172.16.1.200:/korea-dokdo/nfsmount/2613 mem=63M
ip=172.16.1.100:172.16.1.200:172.16.1.1:255.255.255_0: :eth0:off console=ttySAC0,115200n81
ethaddr=08:00:3e:26:0a:5b

irq: clearing subpending status 00000002

PID hash table entries: 256 (order: 8, 4096 bytes)

timer tcon=00500000, tcnt d8d2, tcfg 00000200,00000000, usec 0000170F

Console: colour dummy device 80x30

Dentry cache hash table entries: 8192 (order: 3, 32768 bytes)

Inode-cache hash table entries: 4096 (order: 2, 16384 bytes)

Memory: 63MB = 63MB total

Memory: 60928KB available (2249K code, 581K data, 116K init)

Mount-cache hash table entries: 512

CPU: Testing write buffer coherency: ok

// do_basic_setup(QQ gt A driver_init() &%, platform device?} bus5=

9.PLATFORM: platform_bus_init() device_register call

1.CORE : DEV: registering device: ID = "platform®
9.PLATFORM: platform_bus_init() bus_register call
8.BUS : bus_register() bus type "platform® registered

NET: Registered protocol family 16

// class subsystemo] devices 53

4_CLASS : device class "lcd": registering

4 _CLASS device class "backlight®: registering
4 _CLASS device class "tty": registering
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S3C2440: Initialising architecture

// aesop-2440 architecture specific deviceE2 platform buso| 5=
// =714l & devices addt gt} drivers JHEo] FEo] dojdtt.

9.

RPOORRPROORRPROORRLROORRPROORROORRPROORRPROORRLROORRPROORRLROORRLROORRPLOORRELOORREOOOERERO©O®ERR

PLATFORM:
-.CORE
-.CORE
.BUS

-PLATFORM:
.CORE
-.CORE
.BUS

-PLATFORM:
.CORE
.CORE
.BUS

-PLATFORM:
.CORE
.CORE
.BUS

-PLATFORM:
.CORE
-.CORE
.BUS

-PLATFORM:
-.CORE
.CORE
.BUS

-PLATFORM:
.CORE
.CORE
.BUS

-PLATFORM:
.CORE
-.CORE
.BUS

-PLATFORM:
-.CORE
.CORE
.BUS

-PLATFORM:
.CORE
.CORE
.BUS

-PLATFORM:
.CORE
-.CORE
.BUS

-PLATFORM:
-.CORE
.CORE
.BUS

-PLATFORM:
.CORE
.CORE
.BUS

-PLATFORM:
.CORE
-.CORE
.BUS

-PLATFORM:
-.CORE
-CORE
.BUS

-PLATFORM:
-CORE
.CORE
.BUS

-PLATFORM:
.CORE

Registering platform device "s3c2440-uart.0". Parent at platform

: DEV: registering device: ID = "s3c2440-uart.0"
: dev_hotplug: dev->bus_id: s3c2440-uart.0
. bus_add_device() bus: platform, add device: s3c2440-uart.0

Registering platform device "s3c2440-uart.l1". Parent at platform

: DEV: registering device: ID = "s3c2440-uart.1"
: dev_hotplug: dev->bus_id: s3c2440-uart.1
: bus_add_device() bus: platform, add device: s3c2440-uart.1

Registering platform device "s3c2440-uart.2". Parent at platform

: DEV: registering device: ID = "s3c2440-uvart.2"
: dev_hotplug: dev->bus_id: s3c2440-uart.2
: bus_add_device() bus: platform, add device: s3c2440-uart.2

Registering platform device "s3c2410-ohci®. Parent at platform

: DEV: registering device: ID = "s3c2410-ohci”
: dev_hotplug: dev->bus_id: s3c2410-ohci
: bus_add_device() bus: platform, add device: s3c2410-ohci

Registering platform device "s3c2410-Icd”. Parent at platform

: DEV: registering device: ID = "s3c2410-1cd”
: dev_hotplug: dev->bus_id: s3c2410-Icd
: bus_add_device() bus: platform, add device: s3c2410-1cd

Registering platform device "s3c2410-bl". Parent at platform

: DEV: registering device: ID = "s3c2410-bl*
: dev_hotplug: dev->bus_id: s3c2410-bl
: bus_add_device() bus: platform, add device: s3c2410-bl

Registering platform device "s3c2410-wdt". Parent at platform

: DEV: registering device: ID = "s3c2410-wdt*
: dev_hotplug: dev->bus_id: s3c2410-wdt
. bus_add_device() bus: platform, add device: s3c2410-wdt

Registering platform device "s3c2440-i2c”. Parent at platform

: DEV: registering device: ID = "s3c2440-i2c”
. dev_hotplug: dev->bus_id: s3c2440-i2c
: bus_add_device() bus: platform, add device: s3c2440-i2c

Registering platform device "s3c2410-iis". Parent at platform

: DEV: registering device: ID = "s3c2410-iis”
: dev_hotplug: dev->bus_id: s3c2410-iis
: bus_add_device() bus: platform, add device: s3c2410-iis

Registering platform device "s3c2410-sdi”. Parent at platform

: DEV: registering device: ID = "s3c2410-sdi”
: dev_hotplug: dev->bus_id: s3c2410-sdi
. bus_add_device() bus: platform, add device: s3c2410-sdi

Registering platform device "s3c2410-usbgadget”. Parent at platform

: DEV: registering device: ID = "s3c2410-usbhgadget”
. dev_hotplug: dev->bus_id: s3c2410-usbgadget
: bus_add_device() bus: platform, add device: s3c2410-usbgadget

Registering platform device "s3c2410-ts". Parent at platform

: DEV: registering device: ID = "s3c2410-ts*
: dev_hotplug: dev->bus_id: s3c2410-ts
: bus_add_device() bus: platform, add device: s3c2410-ts

Registering platform device "s3c2440-nand”. Parent at platform

: DEV: registering device: ID = "s3c2440-nand”
: dev_hotplug: dev->bus_id: s3c2440-nand
: bus_add_device() bus: platform, add device: s3c2440-nand

Registering platform device "s3c2440-sound”. Parent at platform

: DEV: registering device: ID = "s3c2440-sound”
: dev_hotplug: dev->bus_id: s3c2440-sound
: bus_add_device() bus: platform, add device: s3c2440-sound

Registering platform device "s3c2410-buttons®. Parent at platform

: DEV: registering device: ID = "s3c2410-buttons*
: dev_hotplug: dev->bus_id: s3c2410-buttons
: bus_add_device() bus: platform, add device: s3c2410-buttons

Registering platform device "s3c2410-gd”. Parent at platform

: DEV: registering device: ID = "s3c2410-gd*”
: dev_hotplug: dev->bus_id: s3c2410-gd
. bus_add_device() bus: platform, add device: s3c2410-gd

Registering platform device "s3c2410-rtc”. Parent at platform

: DEV: registering device: ID = "s3c2410-rtc”

Linux Kernel Oriver Mode/

60



1.CORE : dev_hotplug: dev->bus_id: s3c2410-rtc

8.BUS . bus_add_device() bus: platform, add device: s3c2410-rtc
S3C2440: IRQ Support

S3C2440: Clock Support, UPLL 47.980 MHz

4_CLASS : device class “graphics®™: registering
4_CLASS : device class "misc": registering

4_CLASS : device class "scsi_host": registering
8.BUS > bus_register() bus type "scsi” registered
4_CLASS : device class "scsi_device": registering

SCSI1 subsystem initialized

// usb bus =

8.BUS : bus_register() bus type "usb® registered
4_CLASS : device class “usb_host": registering
4_CLASS : device class "usb": registering

8.BUS : bus_add_driver() bus: usb, add driver: hub
usbcore: registered new driver hub

8.BUS : bus_add_driver() bus: usb, add driver: usb

// input class5%
4_CLASS : device class "input”: registering

// i2c bus =

.BUS : bus_register() bus type "i2c" registered

-BUS : bus_add_driver() bus: i2c, add driver: i2c_adapter
.CLASS : device class "i2c-adapter”: registering
.CLASS : device class "net": registering

.CLASS : device class "mem": registering

.CLASS : CLASS: registering class device: ID = "mem
.CLASS : class_hotplug - name = mem

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = “kmem*®
.CLASS : class_hotplug - name = kmem

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "null*
.CLASS : class_hotplug - name = null

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "port*
.CLASS : class_hotplug - name = port

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "zero*
.CLASS : class_hotplug - name = zero

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = “full*
.CLASS : class_hotplug - name = full

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "random®
.CLASS : class_hotplug - name = random

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = “urandom®
.CLASS : class_hotplug - name = urandom

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = “kmsg*
.CLASS : class_hotplug - name = kmsg

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "apm_bios*
.CLASS : class_hotplug - name = apm_bios

.CLASS : class_hotplug - hotplug run pre

S3C2410 DMA Driver, (c) 2003-2004 Simtec Electronics

DMA channel 0 at c4000000, irq 33

DMA channel 1 at c4000040, irq 34

DMA channel 2 at c4000080, irq 35

DMA channel 3 at c40000c0, irq 36

NetWinder Floating Point Emulator VO.97 (double precision)
yaffs Jan 2 2006 11:13:31 Installing.

Initializing Cryptographic API

ADDDEAIEADIMDDDIDIDIAEDIDDDIDDEIDLDIEDDADDDIDEDNDPDDDDIAEDNDDOOO®

// driver£< buso| 5=
8.BUS : bus_add_driver() bus: platform, add driver: s3c2410-bl
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// A7 5E=5= drivere) vwjA Hi= deviceE e

3 : platform: Matched Device s3c2410-bl with Driver s3c2410-bl
4_CLASS : CLASS: registering class device: ID = "s3c2410-bl*
4_CLASS : class_hotplug - name = s3c2410-bl

4_CLASS : class_hotplug - hotplug run pre
4

4

4

o
S

.CLASS : CLASS: registering class device: ID = "s3c2410-lcd*
.CLASS : class_hotplug - name = s3c2410-1cd
.CLASS : class_hotplug - hotplug run pre

s3c2410 Backlight Driver Initialized.

// WA= device$} driverE bindsit}.

3.DD - bound device "s3c2410-bl*" to driver "s3c2410-bl*"

3.DD : platform: Bound Device s3c2410-bl to Driver s3c2410-bl

8.BUS : bus_add_driver() bus: platform, add driver: s3c2410-1cd
3.DD : platform: Matched Device s3c2410-lcd with Driver s3c2410-1cd
4_CLASS : CLASS: registering class device: ID = "fh0"

4_CLASS : class_hotplug - name = b0

4_CLASS : class_hotplug - hotplug run pre
Console: switching to colour frame buffer device 96x34
S3C24X0 fb0O: s3c2410fb frame buffer device initialize done

3.DD - bound device "s3c2410-Icd” to driver "s3c2410-lcd”
3.DD : platform: Bound Device s3c2410-1cd to Driver s3c2410-Icd
// L3 bus+= godori7} platform busz ¢HWtEo] S ... 227} W72 .. .. =3

GP10 L3 bus interface for S3C2440, installed

// tty classEo] 55 553

.CLASS : CLASS: registering class device: ID = "tty"
.CLASS : class_hotplug - name = tty

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "console”
.CLASS : class_hotplug - name = console

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "ptmx”
.CLASS : class_hotplug - name = ptmx

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "tty0O"
.CLASS : class_hotplug - name = tty0

.CLASS : class_hotplug - hotplug run pre

.CLASS : device class "vc": registering

.CLASS : CLASS: registering class device: ID = "vcs*
.CLASS : class_hotplug - name = vcs

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "vcsa“
.CLASS : class_hotplug - name = vcsa

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "ttyl~
.CLASS : class_hotplug - name = ttyl

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "tty2*"
.CLASS : class_hotplug - name = tty2

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "tty3*
.CLASS : class_hotplug - name = tty3

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "tty4-
.CLASS : class_hotplug - name = tty4

.CLASS : class_hotplug - hotplug run pre

IN

ADDDEAIEADIMDIDDIDIDIAEDDDIDDIDEDIDDDADDIADEDDDADDDDDN

// RTC 5=

S3C2410 RTC, (c) 2004 Simtec Electronics

8.BUS : bus_add_driver() bus: platform, add driver: s3c2410-rtc
3.DD : platform: Matched Device s3c2410-rtc with Driver s3c2410-rtc

s3c2410-rtc s3c2410-rtc: rtc disabled, re-enabling

4_CLASS : CLASS: registering class device: ID = "rtc”
4_CLASS : class_hotplug - name = rtc

4_.CLASS : class_hotplug - hotplug run pre

3.DD : bound device "s3c2410-rtc” to driver "s3c2410-rtc*
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3.DD : platform: Bound Device s3c2410-rtc to Driver s3c2410-rtc

8.BUS > bus_register() bus type "serio” registered

8.BUS : bus_add_driver() bus: platform, add driver: s3c2440-uart

3.DD : platform: Matched Device s3c2440-uart.0 with Driver s3c2440-uart

// serial driver =

s3c2410_serial0 at MMIO 0x50000000 (irg = 70) is a S3C2440

.CLASS : CLASS: registering class device: ID = "s3c2410_serial0O*
.CLASS : class_hotplug - name = s3c2410_serial0

.CLASS : class_hotplug - hotplug run pre

.bD : bound device "s3c2440-uart.0" to driver "s3c2440-uart”

.DD : platform: Bound Device s3c2440-uart.0 to Driver s3c2440-uart
.bDD : platform: Matched Device s3c2440-uart.1l with Driver s3c2440-uart
s3c2410_seriall at MMIO 0x50004000 (irg = 73) is a S3C2440

.CLASS : CLASS: registering class device: ID = "s3c2410 seriall”
.CLASS : class_hotplug - name = s3c2410_seriall

.CLASS : class_hotplug - hotplug run pre

.DD : bound device "s3c2440-uart.1" to driver "s3c2440-uart”

.bD : platform: Bound Device s3c2440-uart.l to Driver s3c2440-uart
.bD : platform: Matched Device s3c2440-uart.2 with Driver s3c2440-uart
s3c2410_serial2 at MMIO 0x50008000 (irg = 76) is a S3C2440

.CLASS : CLASS: registering class device: ID = "s3c2410_serial2*
.CLASS : class_hotplug - name = s3c2410_serial2

.CLASS : class_hotplug - hotplug run pre

.bD : bound device "s3c2440-uart.2” to driver "s3c2440-uart”

.bD - platform: Bound Device s3c2440-uart.2 to Driver s3c2440-uart
scheduler noop registered

0 000 WWAMERDWWWADDDWWOWMDD

//

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

// loopback block devices=
. block_hotplug:
: block_hotplug:
: block_hotplug:

10.
10.
10.

scheduler anticipatory registered
scheduler deadline registered

scheduler cfq registered

block deV|ce TS (ramdisk#d %) : block subsystem€~hotplug7}é§zﬂa%f subsystemo|t}.
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
. block_hotplug:
: block_hotplug:
: block_hotplug:
RAMD I SK drlver initialized:

GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD
GENHD

GENHD
GENHD
GENHD

ktype = block, minor = 0
physdev->bus->name pre
ktype = block, minor = 1
physdev->bus->name pre
ktype = block, minor = 2
physdev->bus->name pre
ktype = block, minor = 3
physdev->bus->name pre
ktype = block, minor = 4
physdev->bus->name pre
ktype = block, minor = 5
physdev->bus->name pre
ktype = block, minor = 6
physdev->bus->name pre
ktype = block, minor = 7
physdev->bus->name pre
ktype = block, minor = 8
physdev->bus->name pre
ktype = block, minor = 9
physdev->bus->name pre
ktype = block, minor = 10
physdev->bus->name pre
ktype = block, minor = 11
physdev->bus->name pre
ktype = block, minor = 12
physdev->bus->name pre
ktype = block, minor = 13
physdev->bus->name pre
ktype = block, minor = 14
physdev->bus->name pre
ktype = block, minor = 15
physdev->bus->name pre

16 RAM disks of 4096K size 1024 blocksize

ktype = block, minor = 0
physdev->bus->name pre
ktype = block, minor = 1
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10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 2
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 3
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 4
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 5
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 6
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 7
10.GENHD : block_hotplug: physdev->bus->name pre
loop: loaded (max 8 devices)

nbd: registered device at major 43

10.GENHD : block_hotplug: ktype = block, minor = 0
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 1
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 2
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 3
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 4
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 5
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 6
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 7
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 8
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 9
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 10
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 11
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 12
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 13
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 14
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: ktype = block, minor = 15
10.GENHD : block_hotplug: physdev->bus->name pre

4_CLASS : CLASS: registering class device: ID = "lo*
4_CLASS : class_hotplug - name = lo

4_CLASS : class_hotplug - hotplug run pre

4_.CLASS : class_hotplug - hotplug ===> run

// cs89002 kernel driver model hierarchyo] S3A]71# &oktl. o3ty o= wim ey ...

/7 1F kernel 2.4_.x9] driverd |2yt o] &

€s89x0:cs89x0_probe(0x0)

PP_addr=0x3000

cs89x0.c: v2.4.3-prel Russell Nelson <nelson@crynwr.com>, Andrew Morton <andrewm@uow.edu.au>
eth0: ¢s8900 rev K found at 0xf8000300

Ccs89x0: Extended EEPROM checksum bad and no Cirrus EEPROM, relying on command line

cs89x0 media RJ-45, IRQ 53, programmed 1/0, MAC 00:00:cO:ff:ee:08

cs89x0_probel() successful

// cs8900°] network deviceZ S =o] ¥WA, classg& $3o] dt}
4_CLASS : CLASS: registering class device: ID = "ethO*

4_CLASS : class_hotplug - name = ethO
4_CLASS : class_hotplug - hotplug run pre
4_CLASS : class_hotplug - hotplug ===> run

€s89x0:cs89x0_probe(0x0)
cs89x0: request_region(0xf8000300, 0x10) failed
cs89x0: no cs8900 or cs8920 detected. Be sure to disable PnP with SETUP
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8.BUS : bus_add_driver() bus: scsi, add driver: sd

4_CLASS : device class "mtd": registering

S3C24XX NAND Driver, (c) 2004 Simtec Electronics

8.BUS : bus_add_driver() bus: platform, add driver: s3c2440-nand

3.DD : platform: Matched Device s3c2440-nand with Driver s3c2440-nand

s3c2410-nand: mapped registers at c4080000

s3c2410-nand: timing: Tacls 13ns, TwrphO 66ns, Twrphl 39ns
NAND device: Manufacturer ID: Oxec, Chip ID: O0x76 (Samsung NAND 64MiB 3,3V 8-bit)
Scanning device for bad blocks

Bad eraseblock 1090 at 0x01108000

Creating 1 MTD partitions on "NAND 64MiB 3,3V 8-bit":
0x00000000-0x04000000 : *"Total nand"

10.GENHD : block_hotplug: ktype = block, minor = 0
10.GENHD : block_hotplug: physdev->bus->name pre
4_CLASS : CLASS: registering class device: ID = "mtdO*
4_CLASS : class_hotplug - name = mtdO

4_CLASS : class_hotplug - hotplug run pre

4_CLASS : CLASS: registering class device: ID = "mtdOro*

4_CLASS : class_hotplug - name = mtdOro

4_CLASS : class_hotplug - hotplug run pre

3.DD : bound device "s3c2440-nand” to driver "s3c2440-nand”

3.DD : platform: Bound Device s3c2440-nand to Driver s3c2440-nand
8.BUS > bus_add_driver() bus: platform, add driver: s3c2410-nand
usbmon: debugfs is not available

8.BUS : bus_add_driver() bus: platform, add driver: s3c2410-ohci

3.DD : platform: Matched Device s3c2410-ohci with Driver s3c2410-ohci

s3c2410-ohci s3c2410-ohci: S3C24XX OHCI

4_CLASS : CLASS: registering class device: ID = "usbl*

4_CLASS : class_hotplug - name = usbhl

4_CLASS : class_hotplug - hotplug run pre

s3c2410-ohci s3c2410-ohci: new USB bus registered, assigned bus number 1
s3c2410-ohci s3c2410-ohci: irq 42, 10 mem 0x49000000

1.CORE : DEV: registering device: ID = "usbl*

1.CORE : dev_hotplug: dev->bus_id: usbl

1.CORE : dev_hotplug: hotplug --> call

8.BUS : bus_add_device() bus: usb, add device: usbhl
3.DD : bound device “usbl® to driver “usb”

1.CORE : DEV: registering device: ID = "1-0:1.0"
1.CORE : dev_hotplug: dev->bus_id: 1-0:1.0

1.CORE : dev_hotplug: hotplug --> call

8.BUS : bus_add_device() bus: usb, add device: 1-0:1.0
3.DD : usb: Matched Device 1-0:1.0 with Driver hub
hub 1-0:1. USB hub found

0:
hub 1-0:1.0: 2 ports detected

3.DD : bound device "1-0:1.0" to driver “hub*®

3.DD : usb: Bound Device 1-0:1.0 to Driver hub

3.DD : bound device "s3c2410-ohci® to driver "s3c2410-ohci*

3.DD - platform: Bound Device s3c2410-ohci to Driver s3c2410-ohci
Initializing USB Mass Storage driver...

8.BUS : bus_add_driver() bus: usb, add driver: usb-storage

usbcore: registered new driver usb-storage
USB Mass Storage support registered.
s3c2410_udc: version 28 Aug 2005

8.BUS : bus_add_driver() bus: platform, add driver: s3c2410-usbgadget

3.DD : platform: Matched Device s3c2410-usbgadget with Driver s3c2410-ushgadget
3.DD : bound device "s3c2410-usbgadget® to driver "s3c2410-usbgadget”

3.DD : platform: Bound Device s3c2410-usbhgadget to Driver s3c2410-usbgadget
4_CLASS : CLASS: registering class device: ID = "mice”

4_CLASS : class_hotplug - name = mice

4_CLASS : class_hotplug - hotplug run pre

4_CLASS : CLASS: registering class device: ID = "psaux”

4_CLASS : class_hotplug - name = psaux

4_CLASS : class_hotplug - hotplug run pre

mice: PS/2 mouse device common for all mice

8.BUS . bus_add_driver() bus: platform, add driver: s3c2410-buttons

3.DD : platform: Matched Device s3c2410-buttons with Driver s3c2410-buttons

s3c2410-buttons successfully loaded

4_CLASS : CLASS: registering class device: ID = "eventO*
4_CLASS : class_hotplug - name = eventO

4_CLASS : class_hotplug - hotplug run pre
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3.DD : bound device "s3c2410-buttons”™ to driver "s3c2410-buttons”

3.DD : platform: Bound Device s3c2410-buttons to Driver s3c2410-buttons
8.BUS : bus_add_driver() bus: platform, add driver: s3c2410-gd

3.DD : platform: Matched Device s3c2410-gd with Driver s3c2410-gd
s3c2410-gd successfully loaded

3.DD : bound device "s3c2410-gd® to driver "s3c2410-gd*

3.DD : platform: Bound Device s3c2410-gd to Driver s3c2410-gd

8.BUS . bus_add_driver() bus: platform, add driver: s3c2410-ts

3.DD : platform: Matched Device s3c2410-ts with Driver s3c2410-ts

s3c2410 TouchScreen successfully loaded
4_CLASS : CLASS: registering class device: ID = "mouseO*
4_CLASS : class_hotplug - name = mouseO

4_CLASS : class_hotplug - hotplug run pre

4_CLASS : CLASS: registering class device: ID = "eventl*®

4_CLASS : class_hotplug - name = eventl

4_CLASS : class_hotplug - hotplug run pre

3.DD : bound device "s3c2410-ts® to driver "s3c2410-ts*

3.DD : platform: Bound Device s3c2410-ts to Driver s3c2410-ts
i2c /dev entries driver

4_CLASS : device class "i2c-dev": registering

8.BUS : bus_add_driver() bus: i2c, add driver: dev_driver

8.BUS : bus_add_driver() bus: platform, add driver: s3c2410-i2c
8.BUS : bus_add_driver() bus: platform, add driver: s3c2440-i2c
3.DD : platform: Matched Device s3c2440-i2c with Driver s3c2440-i2c

s3c2440-i12c s3c2440-i2c: slave address 0x10

s3c2440-12c s3c2440-i2c: bus frequency set to 378 KHz
1.CORE : DEV: registering device: ID = "i2c-0"

4_CLASS : CLASS: registering class device: ID = "i2c-0"
.CLASS : class_hotplug - name = 12c-0

.CLASS : class_hotplug - hotplug run pre

.CLASS : CLASS: registering class device: ID = "i2c-0"
.CLASS : class_hotplug - name = 12c-0

» D DD

4_CLASS : class_hotplug - hotplug run pre

s3c2440-12c s3c2440-i2c: i2c-0: S3C 12C adapter

3.DD : bound device "s3c2440-i2c” to driver "s3c2440-i2c*

3.DD : platform: Bound Device s3c2440-i2c to Driver s3c2440-i2c

// mmc/sd ##E FE

// buse} classE 5=

6.MMCSYSFS: mmc_init, bus_register/class_register() call
8.BUS : bus_register() bus type "mmc" registered
4_CLASS : device class "mmc_host": registering

// block devicezZ 5=
7 .MMCBLOCK: register_blkdev after

// block driverZ mmc bus?| driverz 5%
6.MMCSYSFS: mmc_register_driver
8.BUS : bus_add_driver() bus: mmc, add driver: mmcblk

// platform busol| s3c2410-sdi driver 5=
8.BUS : bus_add_driver() bus: platform, add driver: s3c2410-sdi

// olv] platform device® =% 9] ¢l devicedl "s3c2410-sdi" ¥} drivere] "s3c2410-sdi’ match&hel
3.DD : platform: Matched Device s3c2410-sdi with Driver s3c2410-sdi

// device$} drivery} wjH o] Fg¢loy driver->probe() 3%,

// probe7} E%% ™ s3c2410-sdi platform deviceZ mmc class?] class device® 5=3It}.
8.2440MCI : s3c2410sdi_probe, mmc_alloc_host() call

5.MMC : mmc_alloc_host, mmc_alloc_host_sysfs() call

6.MMCSYSFS: mmc_alloc_host_sysfs, class_device_initialize() call
mmci-s3c2410: probe: mapped sdi_base=c4680000 irq=37 irq_cd=62 dma=0.
6 .MMCSYSFS: mmc_add_host_sysfs, class_device_add() call

4_CLASS : CLASS: registering class device: ID = "mmcO*

4_CLASS : class_hotplug - name = mmcO

4_CLASS : class_hotplug - hotplug run pre

mmci-s3c2410: initialisation done.
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// device$!l "s3c2410-sdi" ¥ driver?l "s3c2410-sdi" bineA|ZIt}.
// sysfse] platform bus 2 2] mmc device$} mmc drivere]| o3k soft links 7t}

3.DD : bound device "s3c2410-sdi” to driver "s3c2410-sdi”

3.DD : platform: Bound Device s3c2410-sdi to Driver s3c2410-sdi
4_CLASS : device class "sound”: registering

godori: AESOP2440 SOUND driver register

8.BUS : bus_add_driver() bus: platform, add driver: s3c2440-sound
3.DD : platform: Matched Device s3c2440-sound with Driver s3c2440-sound
godori: AESOP244O SOUND driver......... probe

4_CLASS : CLASS: registering class device: ID = "dsp”

4_CLASS : class_hotplug - name = dsp

4_CLASS : class_hotplug - hotplug run pre

4_CLASS : CLASS: registering class device: ID = "mixer"®

4_CLASS : class_hotplug - name = mixer

4_CLASS : class_hotplug - hotplug run pre

AESOP2440 UDA1341 audio driver initialized

3.DD : bound device "s3c2440-sound® to driver "s3c2440-sound*

3.DD : platform: Bound Device s3c2440-sound to Driver s3c2440-sound

NET: Registered protocol family 2

IP route cache hash table entries: 512 (order: -1, 2048 bytes)

TCP established hash table entries: 2048 (order: 2, 16384 bytes)

TCP bind hash table entries: 2048 (order: 1, 8192 bytes)

TCP: Hash tables configured (established 2048 bind 2048)

TCP reno registered

TCP bic registered

NET: Registered protocol family 1

NET: Registered protocol family 17

ethO: using half-duplex 10Base-T (RJ-45)

MMC: sd_app_op_cond timed out. Probably no SD-Card here.

5.MMC : mmc_setup, mmc_discover_cards(SD) call

5.MMC : mmc_setup, mmc_discover_cards(MMC) call

IP-Config: Complete:
device=eth0, addr=172.16.1.100, mask=255.255.255.0, gw=172.16.1.1,
host=172.16.1.100, domain=, nis-domain=(none),
bootserver=172.16.1.200, rootserver=172.16.1.200, rootpath=

Looking up port of RPC 100003/2 on 172.16.1.200

Looking up port of RPC 100005/1 on 172.16.1.200

VFS: Mounted root (nfs filesystem).

Freeing init memory: 116K

INIT: version 2.86 booting

Initializing udev dynamic device directory.

mount: Mounting /dev/root on / failed: No such file or directory

INIT: Entering runlevel: 3

[: O0: unknown operand

mount: Mounting /dev/mmcblkOpl on /mnt/mmcblkOpl failed: No such file or directory

Linux 2.6.13-h1940-aesop2440.

login[290]: root login on ~tts/0*
15.2. 28 = sysfs tree

- JtE ST sysfsOl A2l tree

sys
|-- block
|-- loopO
| ]-- loopl
| |-- loop2
| |-- loop3
| |-- loop4
| |-- loop5
| |-- loop6
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|-- loop7

|

| |-- mtdblockO

|l | ~--queue

1 1 ~-- iosched
| [1-- nbdOo

|l | ~--queue

1 1 ~-- iosched
| [1-- nbdl

|l | ~--queue

1 1 ~-- iosched
| |-- nbdi0o

|l | ~--queue

1 1 ~-- iosched
| [|-- nbdll

|l | ~--queue

1 1 ~-- iosched
| [|-- nbdi2

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd13

|l | ~--queue

1 1 ~-- iosched
| |-- nbdi4

|l | ~--queue

1 1 ~-- iosched
| [1-- nbdl5

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd2

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd3

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd4

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd5

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd6

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd7

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd8

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd9

|l | ~--queue

1 1 ~-- iosched
| |-- ramO

| |-- raml

| |-- raml0

| |-- ramll

| |-- raml2

| |-- raml3

| |-- raml4

| |-- raml5

| |-- ram2

| |-- ram3

| |1-- ram4d

| |-- ram5

| |-- ramé

| |-- ram?7

| |-- ram8

| ~-- ram9

|-- bus

| |--i2c
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|-- devices

T—- drivers
|-- dev_driver
“-- i2c_adapter

|

|

|

|

|

| |-- devices

| ~--drivers

| T —- mmcblk

|-- platform

| |-- devices

| |-- s3c2410-bl -> ../../../devices/platform/s3c2410-bl

| | -- s3c2410-buttons -> ../../../devices/platform/s3c2410-buttons

| |-- s3c2410-iis -> ../../../devices/platform/s3c2410-iis

| |-- s3c2410-0cd -> ../../../devices/platform/s3c2410-1cd

| | -- s3c2410-ohci -> ../../../devices/platform/s3c2410-ohci

| |-- s3c2410-rtc -> ../../../devices/platform/s3c2410-rtc

| |-- s3c2410-sdi -> ../../../devices/platform/s3c2410-sdi

| | -- s3c2410-ts -> ../../../devices/platform/s3c2410-ts

| | -- s3c2410-usbgadget -> ../../../devices/platform/s3c2410-usbgadget

| |-- s3c2410-wdt -> ../../../devices/platform/s3c2410-wdt

| | -- s3c2440-i2c -> ../../../devices/platform/s3c2440-i2c

| |-- s3c2440-nand -> ../../../devices/platform/s3c2440-nand

| | -- s3c2440-sound -> ../../../devices/platform/s3c2440-sound

| | -- s3c2440-uart.0 -> ../../../devices/platform/s3c2440-uart.0

| |-- s3c2440-uart.1 -> __/../.._./devices/platform/s3c2440-uart.1

| T-- s3c2440-uart.2 -> ../../../devices/platform/s3c2440-uart.2

| -- drivers

| | -- s3c2410-bl

| | ~-- s3c2410-bl -> ../../../../devices/platform/s3c2410-bl

| | -- s3c2410-buttons

| | ~-- s3c2410-buttons -> ../../../../devices/platform/s3c2410-buttons
| | -- s3c2410-i2c
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

/) ——— — — — — — — — — — — — — —

| -- s3c2410-1cd

| ~--s3c2410-lcd -> ../../../../devices/platform/s3c2410-1lcd

| -- s3c2410-nand

| -- s3c2410-ohci

| ~-- s3c2410-ohci -> ../../../../devices/platform/s3c2410-ohci

| -- s3c2410-rtc

| ~--s3c2410-rtc -> ../../../../devices/platform/s3c2410-rtc

| -- s3c2410-sdi

| ~--s3c2410-sdi -> ../../../../devices/platform/s3c2410-sdi

| -- s3c2410-ts

| ~--s3c2410-ts -> ../../../../devices/platform/s3c2410-ts

| -- s3c2410-usbgadget

| ~-- s3c2410-usbgadget -> ../../../../devices/platform/s3c2410-usbgadget

| -- s3c2440-i2c

| ~--s3c2440-i2c -> ../../../../devices/platform/s3c2440-i2c

| -- s3c2440-nand

| ~--s3c2440-nand -> ../../../../devices/platform/s3c2440-nand

| -- s3c2440-sound

| ~-- s3c2440-sound -> ../../../../devices/platform/s3c2440-sound

" -- s3c2440-uart
|-- s3c2440-uvart.0 -> ._./../../../devices/platform/s3c2440-uart.0
| -- s3c2440-vart.1 -> _._./../../../devices/platform/s3c2440-uart.1
T-- s3c2440-uvart.2 -> __/../../../devices/platform/s3c2440-uart.2

| -- devices
T-- drivers

-- sd

|-- devices
T-- drivers

|-- devices

| |]-- 1-0:1.0 -> ../../../devices/platform/s3c2410-ohci/ush1/1-0:1.0

| ~--usbl -> ../../../devices/platform/s3c2410-ohci/usbl

T-- drivers
|-- hub
| °--1-0:1.0 -> ../../../../devices/platform/s3c2410-ohci/usb1/1-0:1.0
]-- usb

Linux Kernel Oriver Mode/

69



| ~--usbl -> __./../../._./devices/platform/s3c2410-ohci/usbl
~-- usb-storage

| -- s3c2410_serialO

| ~-- device -> ../../../devices/platform/s3c2440-uart.0
|-- s3c2410_seriall

| ~--device -> ../../../devices/platform/s3c2440-uart.1
|-- s3c2410_serial2

| ~--device -> ../../../devices/platform/s3c2440-uart.2
|-- tty

]-- tty0

|-- ttyl

|-- ttyl0

]-- ttyll

|-- ttyl2

|-- ttyl3

|-- ttyld

|-- ttyl5

|-- ttyl6

|-- ttyl7

|

|

|-- class

| |-- backlight

| | ~-- s3c2410-bl
| |-- graphics

| | ~--fbo

| |-- i2c-adapter

|l | ~--1i2c-0

| | “-- device -> ../../../devices/platform/s3c2440-i2c/i2c-0
| |-- i2c-dev

|l | ~--1i2c-0

| | “-- device -> ../../../devices/platform/s3c2440-i2c
| |-- input

|l |1 |--eventO

| | |-- eventl

| | |-- mice

|l | ~-- mouseO

| |-- lcd

|l | ~--s3c2410-Icd
| |-- mem

| 1 [|-- full

| | |-- kmem

I | |-- kmsg

I 1 [|--mem

| | |-- null

I | [|--port

| | |-- random

| | | -- urandom

| | ~--zero

| |-- misc

| | |-- apm_bios

I | [|-- psaux

| | ~--rtc

| | -- mmc_host

|l | ~-- mmcO

| | “-- device -> ../../../devices/platform/s3c2410-sdi
| [|-- mtd

| 1 |-- mtdO

|l | ~--mtdOro

| |-- net

| |1 |--ethO

|l | | ~-- statistics
I 1 "--1lo

I 1 ~-- statistics
| |-- scsi_device

| |-- scsi_host

| |-- sound

I 1 [|--dsp

| | ~-- mixer

I |- tty

| | |-- console

I 1 |-- ptmx

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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]-- ttyl8
|-- ttyl9
|-- tty2
|-- tty20
|-- tty21
|-- tty22
|]-- tty23
|-- tty24
|-- tty25
|-- tty26
|-- tty27
|-- tty28
|-- tty29
|-- tty3
|-- tty30
]-- tty31
|-- tty32
|-- tty33
|-- tty34
|-- tty35
|-- tty36
|-- tty37
|-- tty38
|-- tty39
|-- tty4d
|-- tty40
|-- tty4l
|-- tty42
|-- tty43
|-- tty44
|-- tty45
|-- tty46
|-- ttya7
|]-- tty48
|-- tty49
|-- tty5
|-- tty50
|]-- tty51
|-- tty52
]-- tty53
|-- tty54
|-- tty55
|-- tty56
|-- tty57
|-- tty58
]-- tty59
|-- tty6
|-- tty60
]-- tty6l
|-- tty62
|-- tty63
|-- tty7
|-- tty8
T-- tty9

]-- usb

|-- usb_host

| ~--usbl

| “-- device -> ../../../devices/platform/s3c2410-ohci

T--ve

|-- ves
T-- vcsa

-- devices

|-- platform

| |-- power

| |-- s3c2410-bl

|l | |--bus -> _./7../7../bus/platform

| | |-- driver -> __/../._/bus/platform/drivers/s3c2410-bl

| | ~-- power

|

I

| -- s3c2410-buttons
| |-- bus -> ../__/../bus/platform
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|-- driver -> __/../._/bus/platform/drivers/s3c2410-buttons
T -- power
s3c2410-iis

|-- bus -> ._./._/../bus/platform
T -- power
s3c2410-1cd
|-- bus -> ../._/../bus/platform
|-- driver -> __/../._/bus/platform/drivers/s3c2410-1cd
T -- power
s3c2410-ohci
|-- bus -> ../._/../bus/platform
|-- driver -> _./../../bus/platform/drivers/s3c2410-ohci
|-- power
T-- usbl
|-- 1-0:1.0
| |-- bus -> ../_._./../._./._./bus/usb
| |-- driver -> __/../../../../bus/usb/drivers/hub
| ~-- power
|-- bus -> ../_._./../._/bus/usb
|-- driver -> __./../._/../bus/usb/drivers/usb
T -- power

s3c2410-rtc
|-- bus -> ../__/../bus/platform
|-- driver -> _./../../bus/platform/drivers/s3c2410-rtc
T -- power
s3c2410-sdi
|-- bus -> _./../../bus/platform
|-- driver -> __/../._/bus/platform/drivers/s3c2410-sdi
T -- power
s3c2410-ts
|-- bus -> ../._/../bus/platform
|-- driver -> __/../._/bus/platform/drivers/s3c2410-ts
T -- power
s3c2410-usbgadget
|-- bus -> ../._/../bus/platform
|-- driver -> __/../../bus/platform/drivers/s3c2410-usbgadget
T -- power
s3c2410-wdt
|-- bus -> _./../../bus/platform
T -- power
s3c2440-i2c
|-- bus -> _./../../bus/platform
|-- driver -> __/../._/bus/platform/drivers/s3c2440-i2c
|-- i2c-0
| ~-- power
-- power
s3c2440-nand
|-- bus -> _./../../bus/platform
|-- driver -> __/../._/bus/platform/drivers/s3c2440-nand
T -- power
s3c2440-sound
|-- bus -> ../__/../bus/platform
|-- driver -> __/../._/bus/platform/drivers/s3c2440-sound
T -- power
s3c2440-uart.0
|-- bus -> ../._/../bus/platform
|-- driver -> __/../../bus/platform/drivers/s3c2440-uart
T -- power
s3c2440-uart.1
|-- bus -> _./../../bus/platform
|-- driver -> __/../._/bus/platform/drivers/s3c2440-uart
T -- power
s3c2440-uart.2
|-- bus -> ../_.
|-- driver -> _.
T -- power

. ./bus/platform
../ ../bus/platform/drivers/s3c2440-uart

NN

-- system
I-- cpu

-- cpu0

| -- s3c2440-core
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| ~-- s3c2440-core0
| -- s3c24xx-dma

| |-- s3c24xx-dma0
| | -- s3c24xx-dmal
| | -- s3c24xx-dma2
| ~-- s3c24xx-dma3

T-- timerO
|-- firmware
|-- kernel
|-- module
|-- lockd
| ~-- parameters
|-- mmc_block
| ~-- parameters
|-- nbd
| "~ -- parameters
|-- scsi_mod
| ~-- parameters
|-- tcp_bic
| "~ -- parameters
|-- usb_storage
| "~ -- parameters
~—- usbcore
T-- parameters
-- power

/) —— — — — — — — — — — — — —

15.3. SD card &0 HE AMAE S& 1 hotplug

sdZtE &0l HE kernelxt0l A2l sd card hotplug

15.3.1. SD card &2 log ¥ hotplugs %t

root@godori:~# ghc: interrupt occur
ghc: interrupt occur
ghc: interrupt occur
ghc: interrupt occur
MMC: sd_app_op_cond: at least one card is busy - trying again.
MMC: sd_app_op_cond: at least one card is busy - trying again.
MMC: sd_app_op_cond: at least one card is busy - trying again.
MMC: sd_app_op_cond: at least one card is busy - trying again.

5.MMC : mmc_setup, mmc_discover_cards(SD) call
5.MMC : mmc_discover_cards, mmc_alloc_card(SD) call
5.MMC - mmc_alloc_card, mmc_init_card() call
6.MMCSYSFS: mmc_init_card, device_initialize() call
5.MMC : mmc_setup, mmc_discover_cards(MMC) call
5.MMC : mmc_rescan, mmc_register_card() call
6.MMCSYSFS: mmc_register_card, device_add() call

/7 1% mmec cardZE device &
.CORE : DEV: registering device: ID = "mmc0:a95c*
1.CORE : dev_hotplug: dev->bus_id: mmcO:a95c

[

// ol &3 devicer} 43 subsystem?] kset?] hotplug?z = (devices_subsystem) = 1L,
// 3% devicerl 43t buse] hotplugdt47l &% ).

1.CORE : dev_hotplug: hotplug --> call

6.MMCSYSFS: mmc_bus_hotplug run

// mmc buse| deviceE 5=31
8.BUS : bus_add_device() bus: mmc, add device: mmcO:a95c

// matching¥+= block driverZ zta
3.DD : mmc: Matched Device mmcO:a95c with Driver mmcblk
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// block deviceE #gktl= hotplug A (block_subsystemei A)
mmcblkO: mmcO:a95c SD512 495488KiB

10.GENHD : block_hotplug: ktype = block, minor = 0
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: physdev->bus->name = mmc

// block deviceol| A partitiong 2zttt hotplugy A (block subsystemo] A)
mmcblk0:<7>MMC: starting cmd 37 arg a95c0000 flags 00000009

pl

10.GENHD : block_hotplug: ktype = part , minor = 1

10.GENHD : block_hotplug: physdev->bus->name pre

10.GENHD : block_hotplug: physdev->bus->name = mmc

// mmc buso] %l+= device2} mmc block driverZ bind3lit}.

3.DD - bound device "mmc0:a95c*® to driver "mmcblk*®
3.DD - mmc: Bound Device mmc0:a95c to Driver mmcblk

15.3.2. ItE &A= sysfsOi A2 treet X

sys
|-- block

| |-- loopO

| |-- loopl

| |-- loop2

| ]-- loop3

| |-- loop4

| |-- loop5

| |-- loop6

| |-- loop7

| |-- mmcblkO

| | |-- device -> ._/../devices/platform/s3c2410-sdi/mmc0:a95c
| | | -- mmcblkOpl

|l | ~--queue

1 1 ~-- iosched
| | -- mtdblockO

|l | ~--queue

1 1 ~-- iosched
| [1-- nbdo

|l | ~--queue

1 1 ~-- iosched
| [1-- nbdl

|l | ~--queue

1 1 ~-- iosched
| |-- nbdi0

|l | ~--queue

1 1 ~-- iosched
| [|-- nbdll

|l | ~--queue

1 1 ~-- iosched
| [|-- nbdi2

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd13

|l | ~--queue

1 1 ~-- iosched
| |-- nbdi4

|l | ~--queue

1 1 ~-- iosched
| [|-- nbdl5

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd2

|l | ~--queue

1 1 ~-- iosched
| [1-- nbd3

|l | ~--queue

1 1 ~-- iosched
| |1-- nbd4
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T -- queue
~-- iosched
-- nbd5
T -- queue
~-- iosched
-- nbd6
T -- queue
~-- iosched
|-- nbd7
| ~-- queue
| ~-- iosched
|-- nbd8
| ~-- queue
| ~-- iosched
|-- nbd9
| ~-- queue
| ~-- iosched
|-- ramO
|-- raml
|-- ramlO
|-- ramll
|-- raml2
|-- raml3
|-- raml4
|-- raml5
|-- ram2
|-- ram3
|-- ram4d
|-- ram5
|-- ramé
|-- ram7
|-- ram8
T—- ram9
-- bus
|-- i2c
|-- devices
T—- drivers
|-- dev_driver
T-- 12c_adapter
-- mmc
|-- devices
| ~-- mmcO:a95c -> ../../../devices/platform/s3c2410-sdi/mmc0:a95c
T—- drivers
~-- mmcblk
T—- mmc0:a95c -> ../../../../devices/platform/s3c2410-sdi/mmc0:a95c
-- platform
|-- devices
| |-- s3c2410-bl -> ../../../devices/platform/s3c2410-bl
| |-- s3c2410-buttons -> _../../../devices/platform/s3c2410-buttons
| |-- s3c2410-iis -> ../../../devices/platform/s3c2410-iis
| |-- s3c2410-lcd -> ../../../devices/platform/s3c2410-1cd
| |-- s3c2410-ohci -> ../../../devices/platform/s3c2410-ohci
| |-- s3c2410-rtc -> ../../../devices/platform/s3c2410-rtc
| |-- s3c2410-sdi -> ../../../devices/platform/s3c2410-sdi
| |-- s3c2410-ts -> ../../../devices/platform/s3c2410-ts
| | -- s3c2410-usbgadget -> ../../../devices/platform/s3c2410-usbgadget
|
|
|
|
|
|
[

| -- s3c2410-wdt -> ../../../devices/platform/s3c2410-wdt

|-- s3c2440-i2c -> ../../../devices/platform/s3c2440-i2c

| -- s3c2440-nand -> ../../../devices/platform/s3c2440-nand

| -- s3c2440-sound -> ../../../devices/platform/s3c2440-sound

|-- s3c2440-uart.0 -> _._./../.._./devices/platform/s3c2440-uart.0

| -- s3c2440-uvart.1 -> __./../../devices/platform/s3c2440-uart.1

T-- s3c2440-uart.2 -> ../../../devices/platform/s3c2440-uart.2
-- drivers

| -- s3c2410-bl

| ~--s3c2410-bl -> ../../../../devices/platform/s3c2410-bl

| -- s3c2410-buttons

| ~-- s3c2410-buttons -> ../../../../devices/platform/s3c2410-buttons

| -- s3c2410-i2c

|-- s3c2410-1Icd
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| ~--s3c2410-lcd -> ../../../../devices/platform/s3c2410-1lcd

| -- s3c2410-nand

| -- s3c2410-ohci

| ~-- s3c2410-ohci -> ../../../../devices/platform/s3c2410-ohci

| -- s3c2410-rtc

| ~--s3c2410-rtc -> ../../../../devices/platform/s3c2410-rtc

| -- s3c2410-sdi

| ~-- s3c2410-sdi -> ../../../../devices/platform/s3c2410-sdi

| -- s3c2410-ts

| ~--s3c2410-ts -> ../../../../devices/platform/s3c2410-ts

| -- s3c2410-usbgadget

| ~-- s3c2410-usbgadget -> ../../../../devices/platform/s3c2410-usbgadget

| -- s3c2440-i2c

| ~--s3c2440-i2c -> ../../../../devices/platform/s3c2440-i2c

| -- s3c2440-nand

| ~-- s3c2440-nand -> ../../../../devices/platform/s3c2440-nand

| -- s3c2440-sound

| ~-- s3c2440-sound -> ../../../../devices/platform/s3c2440-sound

" -- s3c2440-uart
|-- s3c2440-uvart.0 -> ._./../../../devices/platform/s3c2440-uart.0
| -- s3c2440-vart.1 -> __./../../../devices/platform/s3c2440-uart.1
~-- s3c2440-uvart.2 -> __./../../../devices/platform/s3c2440-uart.2

) ——— — — — — — — — — — — — ——— — — — — ——— — — — — —

-- scsi
|-- devices
T-- drivers
T--sd
-- serio
|-- devices
T-- drivers
-- usb
|-- devices

| |]-- 1-0:1.0 -> ../../../devices/platform/s3c2410-ohci/ush1/1-0:1.0
| ~--usbl -> ../../../devices/platform/s3c2410-ohci/usbl
“—- drivers

|-- hub
| °--1-0:1.0 -> ../../../../devices/platform/s3c2410-ohci/usb1/1-0:1.0
]-- usb
| ~--usbl -> _./../../../devices/platform/s3c2410-ohci/usbl
~-- usb-storage

class

|-- backlight

| ~-- s3c2410-bl

|-- graphics

| ~-- fbo

|-- i2c-adapter

| ~--i2c-0

| “-- device -> ../../../devices/platform/s3c2440-i2c/i2c-0

|-- i2c-dev

| ~--i2c-0

| “-- device -> _./../../devices/platform/s3c2440-i2c

|-- input

| |-- eventO

| |-- eventl

| |-- mice

| ~-- mouseO

|-- lcd

| -- s3c2410-1cd

|-- mem

| [1-- full

| [1-- kmem

I 1-- kmsg

| |-- mem

| |-- null

I |-- port

| |-- random

| |-- urandom

| ~-- zero

|-- misc

| |-- apm_bios

| |-- psaux
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rtc

| -- mmc_host

|]-- mtd

mmcO
“-- device -> ../../../devices/platform/s3c2410-sdi

mtdO
mtdOro

T-- statistics
1o
T -- statistics

|-- scsi_device
|-- scsi_host
| -- sound

|-- tty

dsp
mixer

console

ptmx
s3c2410_serial0
“-- device -> ../../../devices/platform/s3c2440-uart.0
s3c2410_seriall
“-- device -> ../../../devices/platform/s3c2440-uart.1
s3c2410_serial2
“-- device -> ../../../devices/platform/s3c2440-uart.2
tty

ttyO0

ttyl

ttyl0

ttyll

ttyl2

ttyl3

ttyld

ttyl5

ttyl6

ttyl7

ttyl8

ttyl9

tty2

tty20

tty21

tty22

tty23

tty24

tty25

tty26

tty27

tty28

tty29

tty3

tty30

tty31

tty32

tty33

tty34

tty35

tty36

tty37

tty38

tty39

tty4

tty40

tty4l

tty42

tty43

tty44

tty45

tty46

tty47
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-- usb

/ —— — — — — —— — — — — — —— — — — — — —— — — —

-- VC

-- devices

tty48
tty49
tty5

tty50
tty51
tty52
tty53
tty54
tty55
tty56
tty57
tty58
tty59
tty6

tty60
tty61
tty62
tty63
tty7

tty8

tty9

-— usb_host

usbl
-- device -> __/../._/devices/platform/s3c2410-ohci

|-- ves
T-- vcsa

|-- platform

power
s3c2410-bl

|-- bus -> _./../../bus/platform

|-- driver -> __/._../._/bus/platform/drivers/s3c2410-bl

T -- power

s3c2410-buttons
|-- bus -> ../._/../bus/platform
|-- driver -> __/../._/bus/platform/drivers/s3c2410-buttons

T -- power

s3c2410-iis
|-- bus -> ../_.

N

. ./bus/platform

T -- power

s3c2410-1cd
|-- bus -> ../_.
|-- driver -> _.

. ./bus/platform
../../bus/platform/drivers/s3c2410-Icd

NN

T -- power

s3c2410-ohci
|-- bus -=> _./..
|-- driver -> _.
|-- power

../bus/platform
../../bus/platform/drivers/s3c2410-ohci

NN

T-- usbl

|-- 1-0:1.0
| |--bus -> ../../../../../bus/usb
| |--driver -> ../../../../../bus/usb/drivers/hub
| ~-- power
|-- bus -> ../_../../._./bus/usb
|-- driver -> ../../../../bus/usb/drivers/usb
T -- power
s3c2410-rtc
|-- bus -> _./../../bus/platform
|-- driver -> __/../._/bus/platform/drivers/s3c2410-rtc

T -- power

s3c2410-sdi

|-- bus -> ../__/../bus/platform

|-- driver -> __/../._/bus/platform/drivers/s3c2410-sdi
| -- mmcO:a95c

| |-- block -> _./._./../._./block/mmcblk0O

| |--bus -> ../../../._./bus/mmc

| |--driver -> _./../../../bus/mmc/drivers/mmcblk

I

-- power
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| ~-- power
| -- s3c2410-ts
| |--bus -> ../../../bus/platform
| |-- driver -> __/../._/bus/platform/drivers/s3c2410-ts
| ~-- power
| -- s3c2410-usbgadget
| |-- bus -> ../._/../bus/platform
| |-- driver -> __/../._/bus/platform/drivers/s3c2410-usbgadget
| ~-- power
|-- s3c2410-wdt
| |-- bus -> ../._/../bus/platform
| ~-- power
| -- s3c2440-i2c
| |-- bus -> . ./._/../bus/platform
| |--driver -> _./../../bus/platform/drivers/s3c2440-i2c
| |-- i2c-0
| | ~-- power
| ~-- power
| -- s3c2440-nand
| |-- bus -> ../__/../bus/platform
| |--driver -> __./../../bus/platform/drivers/s3c2440-nand
| ~-- power
| -- s3c2440-sound
| |--bus -> _./../../bus/platform
| |-- driver -> __/../._/bus/platform/drivers/s3c2440-sound
| "~ -- power
| -- s3c2440-uart.0
| |-- bus -> ../__/../bus/platform
| |-- driver -> __/../._/bus/platform/drivers/s3c2440-uart
| ~-- power
|-- s3c2440-uart.1
| |-- bus -> ../__/../bus/platform
| |--driver -> __./../../bus/platform/drivers/s3c2440-uart
| ~-- power
T-- s3c2440-uart.2
|-- bus -> ../../../bus/platform
|-- driver -> __/._./._/bus/platform/drivers/s3c2440-uart
~-- power
-- system
|-- cpu
| ~-- cpu0
| -- s3c2440-core
| ~-- s3c2440-core0
| -- s3c24xx-dma
| |-- s3c24xx-dma0
| | -- s3c24xx-dmal
| | -- s3c24xx-dma2
| ~-- s3c24xx-dma3

/) ——— — — — — — — — — — — — ——— — — e — — — — — — — — — — — — — — — — —

T-- timerO
-- firmware
-- kernel
-- module
|-- lockd
| ~-- parameters
|-- mmc_block
| ~-- parameters
|-- nbd
| ~-- parameters
|-- scsi_mod
| "~ -- parameters
|-- tcp_bic
| ~-- parameters
|-- usb_storage
| ~-- parameters
~—- usbcore
T-- parameters
-- power

/ —— — — — — —— — — — — — ——— S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S — — —
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15.4. ItEMAHAO 2 hotplug ==

root@godori:~# ghc: interrupt occur
ghc: interrupt occur
ghc: interrupt occur
ghc: interrupt occur
MMC: sd_app_op_cond timed out. Probably no SD-Card here.

5.MMC : mmc_setup, mmc_discover_cards(SD) call
5.MMC : mmc_setup, mmc_discover_cards(MMC) call
8.BUS : bus_remove_device() bus: mmc, remove device: mmcO:a95c

10.GENHD : block_hotplug: ktype = part , minor = 1
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: physdev->bus->name = mmc
10.GENHD : block_hotplug: ktype = block, minor = 0
10.GENHD : block_hotplug: physdev->bus->name pre
10.GENHD : block_hotplug: physdev->bus->name = mmc
1.CORE : dev_hotplug: dev->bus_id: mmcO:a95c
1.CORE : dev_hotplug: hotplug --> call
6.MMCSYSFS: mmc_bus_hotplug run

15.5. user level0il 42| hotplug

15.5.1. SD card &'

// MMC hotplugitA ( devices_subsystem )

default.hotplug: arguments (mmc) env (MMC_OEMID=5344 DEBUG=yes ACTION=add MMC_NAME=SD512
OLDPWD=/ HOME=/ SEQNUM=214 DEVPATH=/devices/platform/s3c2410-sdi/mmc0:a95c SUBSYSTEM=mmc
PATH=/bin:/sbin:/usr/sbin:/usr/bin MMC_MANFID=000003 PHYSDEVBUS=mmc MMC_CCC=101011111000
PWD=/etc/hotplug)

// block device driver hotplug®adl, 2714 & WAl =1 &= gendiskol| thilzlo]a, v x]= partitiono]
gk slojt}.

default.hotplug: arguments (block) env (DEBUG=yes ACTION=add OLDPWD=/ HOME=/ SEQNUM=215
MAJOR=254 DEVPATH=/block/mmcblk0 SUBSYSTEM=block PATH=/bin:/sbin:/usr/sbin:/usr/bin MINOR=0
PHYSDEVPATH=/devices/platform/s3c2410-sdi/mmc0:a95c PHYSDEVDRIVER=mmcblk PHYSDEVBUS=mmc
PWD=/etc/hotplug)

default.hotplug: arguments (block) env (DEBUG=yes ACTION=add OLDPWD=/ HOME=/ SEQNUM=216
MAJOR=254 DEVPATH=/block/mmcblk0/mmcblkOpl SUBSYSTEM=block PATH=/bin:/sbin:/usr/sbin:/usr/bin
MINOR=1 PHYSDEVPATH=/devices/platform/s3c2410-sdi/mmc0:a95c PHYSDEVDRIVER=mmcblk
PHYSDEVBUS=mmc PWD=/etc/hotplug)

15.5.2. SD card XMl JH

// block device hotplug # ]

// partitione] t)3 hotplug* ¢

default.hotplug[419]: arguments (block) env (DEBUG=yes ACTION=remove OLDPWD=/ HOME=/ SEQNUM=217
MAJOR=254 DEVPATH=/block/mmcblk0/mmcblkOpl SUBSYSTEM=block PATH=/bin:/sbin:/usr/sbin:/usr/bin
MINOR=1 PHYSDEVPATH=/devices/platform/s3c2410-sdi/mmc0:a95c PHYSDEVDRIVER=mmcblk
PHYSDEVBUS=mmc PWD=/etc/hotplug)

// gendiske]] 3l hotplug= ]

default.hotplug[420]: arguments (block) env (DEBUG=yes ACTION=remove OLDPWD=/ HOME=/ SEQNUM=218
MAJOR=254 DEVPATH=/block/mmcblk0 SUBSYSTEM=block PATH=/bin:/sbin:/usr/sbin:/usr/bin MINOR=0
PHYSDEVPATH=/devices/platform/s3c2410-sdi/mmc0:a95c PHYSDEVDRIVER=mmcblk PHYSDEVBUS=mmc
PWD=/etc/hotplug)

// mmc drivero] t)3 hotplug* g

default.hotplug[433]: arguments (mmc) env (MMC_OEMID=5344 DEBUG=yes ACTION=remove
MMC_NAME=SD512 OLDPWD=/ HOME=/ SEQNUM=219 DEVPATH=/devices/platform/s3c2410-sdi/mmc0:a95c
SUBSYSTEM=mmc PATH=/bin:/sbin:/usr/sbin:/usr/bin MMC_MANFID=000003 PHYSDEVBUS=mmc
MMC_CCC=101011111000 PWD=/etc/hotplug)
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