O NANTRRL S 5, R0 A R A AR

Linux APLLEE )L

% B 75 Those who think themselves as being
full of niubility and like to play zhuangbility
merely reflect their shability.



O NANTRRL S 5, R0 A R A AR

Jii L

2005 £ 6 B, Bellr i f|, b, Zmio) 3 B Itk 2 {R B A RE 48 ?
FET—R:EEBEETHOE  REHEEFIWAAEHRS
—F!

JeEEIAE . Linux, Kernel, 2.6.22.1, bus, usb, device
driver, hub, & &7 # , port, usb ¥ & #/, host

e

controller, power management, #&#Z, Z4/

WACZE AT L - i ep o b S0 T —Hab 75 o BB A B & T — X B L T A S 22,

P EAR AR ELIR A R AVBLEU A BRSS9 AT A AED I 75 R P2 i) Hub SRS
Fer R, TG AR 2 MR T — 1 Linux W% 2.6.22.1 1) Hub SR8 R rOUEAAS, &5 SR AN A
LR EIEAAE Hub BRE)H, K E Z RIBAT SO s X BOs AU 2, AR H DA el (H 2
XAV R BV HAAE Linux B A A IO — /UGS A E e, (Xt 2.



N NANRRL i,

P A% AR AR

H >k

51
PR M LA Al H
R 52 45 R 7 IFTROOT HuB
—FEBRE RA—FEHIAPI
FIR LA A1), S L EAF 454 R £
SRR, R G

I A [ A A2\ --PROBE
AL

WHILE YOU WERE SLEEPING(—)
WHILE YOU WERE SLEEPING(—)
WHILE YOU WERE SLEEPING(=)
WHILE You WERE SLEEPING(/Y)

PR FE AT
B ST AR B2
WSEE T W

— AR

T RN LINUXACHE P 5% 1)
J\ K H 0 R AN 235 ) (—)
J\KH R AN 2365 ) ()
J\RE R AN 5265 (=)
JUK I G R AN 52 5 3% (DY)
JUKEm RN 5 ()
JUKE R REN G I3(0N)
& H 5L AWIE f& SPECIF B
P iE i Ak
ANULARHS Ui BRI
KRR - B ARSI P
FEL U BRI DY RV S

5 SUSPEND ) #T 2] Ji
AR I3

il A3k

12
16
22
26
30
34
41
44
53
56
61
65
71
83
89
99
102
105
120
125
136
140
144
148
155
159
171
188



O NANTRRL S 5, R0 A R A AR

51F

KAz, NA B4 R AL 2007 R AR K AE 43N ROOR =01 R 1L 5t Bis 2 (51T
I Sl o, AR ] 52 [ HLUI 7 R AR AN R34 T

FR RS TRHEAE T — 3K R [0 0 & 75 - PSCB05. 22 S i, 75 - FH A1 B (¥ 1 e 1k e it 743
fif, ELH N USB &R MR IR T LL BT AR e 17— P O S 17— iR SRs5E T R B AL |
AN GO A R SR

I, AL T AT 4R 25 (0 T AR I oK B 7 9] 5K A b QA KA g i AR PR Bl 1 T
VP IEE A i, S0, DURT R AE R R — 285G TAE T OGS A I SET, T
A3 TCIE DL L 1 2t I BOR AL 347 5 55— IR 2 b O R BEE R ) B IX A 245, 1K IR
L PIAIRIE A B H 45 ).

GRS L7 T AR AN BRI A 5, 1 FLIA 38— AR, i b S — 4 F A2, 2R
WA FEAT A AN B B LRI N 1, B TR MR B - i 1) 7 L2
(K1 — A ANE YIS 7, B AT A R TU AT A W BOL 1w G, it AR 1) B3, 76 3
ATTRR) 2 BRSO i ) 08, 3RAT T TR R 46 1

th: A EEg?

B G R ARG AR A EHRTUE ) #A A

i RE VCD it St DVD?

Fk: DVD HE.

it AT B =5k =0k 30 Hegk B 1F SR

TELR—F A WHE K Eia — 25, AR, B2 A R A Fd B R et B A
FHIBAFRE A —LEAHEN H B A SR RIS 4, T gkm) A g

i TEAR R FRIA N P/

B AT EA JEITE 42

it TS S I R PRI AN T R A 2 ORAIE 2 VR SRR

PZE kT ORAIE R AR B R IR ) KRR R T

ESUL A RIS A T BORA T RE T, FREE T 18, W A0 TS A AR ME U T
W AR A D0 X AMRAS O, FROUA 2 SR — AN N B PRI, R AE e X B &8s
T T IR A LR E I B, X B A AR AR B K TR e, R AT TR 2 AR AR 2 21 3K
T LS ARANE AR AT A2 A el B ) i)

W 1132 1% el A5 AN 0 2, B I AT ARAN T, LA IRAE B B DU SRR 28 3, Bt 49 DL N 4 1)
REA A BRIy P IRAANT ORI RN B A S R AT R BN — 4
ftp A% ol R Y ACRE H — B, S RO RER B — SRR I8 Fr D AR S HL & 5 30T ) AT TR A
ANTE LA SO, BN TR RS H b R R IZ R I8 2 R I LB AR E A B A
S LETRATTIS T ¥ B8 05D A SR PR R SR St — 5 A IR L AT ] R AR, AR R
BRI TR AN = R 5 2.

AL e, b S T BB IR AR DRI R 7 2R IR A K2 (12



O NANTRRL S 5, R0 A R A AR

TABABBRALFE R T SCEIENWE, X — %, W Rl 17 A AT E o2 — 15,98
Ja MG — ey SR, BB A AR S R B, B AT AR KoK T — i 1K

S b HE SR BT RS PR SR S I B 2 1 5 £, A TSR BRSO T BAT TR A

T I P AL A O W O, AR e T IE R ML 2 TR, S RE R D) AT b i SR A, B K
TR A CREE IR AR B Ul H O .

AT I LR PR BE OB A BT 45 3, N 18 B B LA — KA AR R P (KA, e 58

BRI

R0 AR iy £ S AR (55, (HZ AR 1) S Bl S G Ul T, Bl 17 B 4R ER T 2t 2 v e i
S 2B R B RA FR EL Y, TR IR WA S 1R S 1O Y A i R Ak,
AT 3 R ARG, EEANTZAE N, e I AR 1 5K, 1X W] 2 e =4 2007 E A A5 RS R K LR, Bl
LAY, A 15,3 10 SRESIRAG T, HEN A R .

— NRCR, I B AT, I R AT DU M A R I T A R R AN
RO A Al 1A, iU 22 0 R 2 et B o 1, - AAIE XA H AR AV
AT B NIZ PRI AT AT I S ) HL A AT 254 B8 I by 1) 0 28 A% e 22
LA R, B U A SR AE 2 I A P 4247, AL ot b A A — 5 S R I 3R PR AEURIE X
OB IRIHT s AN i N IR

SR, N TR AN I i 2 S22 N ARG SO LA U 1) P R [P oR 22 5 e AR SR 7 KT AN 2 AR
B AGETERATE, — TR 58 AR IF AN TS T 58— I3 NI ELSE, 3 2 A 1 1)
L, i FLBET 0 Linux #8845 22 28, BRI A1 R G155 R Bt A I 2 A #4773, i FL T
2 R B ST T HE T, EEAVE TARASAE Linux 3T, A A4 Linux 2.

MIRIZRAT IZANBLGART FAb T F Y B 20 1D ) 8, 3T U Linux A% 2.6.20 Ze A /E USB
BOAREN PR TR b

HTAR A RT HRRBI A E T IX— SR AEAE ) — % A R E ) 2% 2R,
RIB X AT HMERETE T A BB R HIUE R B F 20 HAE A b A RAGE
FR AR KT — PR AR RS2 A (A 2o A AR b A gt A IS SR W A 5%
S B E A ok SCIE 35 T At B T A R 8 o I AR, FR O AR, B SR AN e 5 I A [ 8, 6
AEHANEHANR

FRARAF b 2BT ) 7L, 1 S0 IX B P R T USB 422 11 119, (R v AT ) JBUAS 4 B 1% 2 USB. 3R 515358
J 1 TR BT AN I 1222 7R B 1 ) 2, 7 R B 81 2 snd-usb-audio, 54 17— T H& SO, Sibr b
I 0 H BT AR 282 i, e LA AT AHE R 75 - SRSl ) il AL AR i Bt 49 [ i T R HH A

SERANTE R FTENAZ I AT UE, TR IRAL T — £, B 1) 2> /2 Hub BXBhIRiL, & T —F
Hub X AL =T 2 ATACR A 1 I Tl — AN L i R 5 R, S SR 0% e ) 14 1)



O NANTRRL S 5, R0 A R A AR

R T I IR R0 R TR K.

CIRRCEESIRNEA T WAWNE 2 O NCAZE I FSU NS =6 I SR eb S iU R SR A ) 27 QUM LIF P ]

KRN HRER S SR BRI RAE T RS T Hub SRENAUE, R E BT K
PUET 57, R AT R0, 3 A 7] /AN H AE Hub SRS 87, e S bs b5 UHCT LS
I IR IR B A A G, & UHCH KB —A> Bug fHAZBEAR B T Hub JR3 A6, th A5
CTEE LR PR RN TSI BRI,

PRECE NG IAERL A&

BEANIE hub 218K, EI 4 NfE & 5P A sk 5, 55 Mg —AN R L H
SEAHIHEM IR T I P61, BN ) FRA TS i 2 e T3] C Il s kT
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AT 2.6.22.1 BN AT, X2 b Z1 R e kernel.org F T SRAT 1 558 K A %
A Linux WAZAHS F kR, BTfy B0 a4 S AR AE drivers/ H 3% R it 7£1XNH
S usb 7 H RS TP usb SR IIKED, I usb H 3% M 3T E B Ol 7 R ERE
T,

localhost:/usr/src/linux-2.6.22.1/drivers # cd usb/
localhost:/usr/src/linux-2.6.22.1/drivers/usb # Is

Kconfig Makefile README atm class core gadget host image misc
mon serial storage usb-skeleton.c

HR BN H R NS — A Keonfig SCFI—A Makefile, IX IR E . LI =, Fi- B I H
HABBA S &7 1 Ve, FRAR B0 2, 1528 B I BRI AF Makefile AF Keonfig, th AL
HX SR AR ZAE R N AT usb-skeleton.c, 4 Biix AN SO Al AR A 5 &, B LLIX L
A AT HEE — NI SO A I R R 0] LU — &, LSt — /M usb B & IREh
FPIRESE.

T Makefile, fF 244341 usb storage MIHE CAYF T2 X H A ER T, I HEZ i
Makefile JEAEARB S T M2EERERFIE T, S0, e A2 S N2 —/MRBAR M s
FRAEIX L AR A 2 10 H s, AT T— MRk B B — Ny 4l core ¥ H 5%, BAR DU S IS A2 I
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Wik, " core IX AN AE AT RIS L A MUK AN ] R AE 2L 1K) I3 Ah P A 9 T R3]

simple,naive.

I, FATKF core H3k. 5T usb, 57— AMEE LB, 1th (1) 44 it A B -, usbcore. an FAR H
i3 T Linux, B4 H Ismod @2 F— F, A — A fif usbcore. 48, FREZ Bk A X
RGN T I AR VIR F i B A usb B, AN W 36 a0 4 Do A X B # 3K B0 usb 11,
K4 usb BER AR AU H kB B I Ismod (1% HinE,

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # Ismod

Module
af_packet
raw

nfs

lockd
nfs_acl
sunrpc

ipv6

button
battery

ac
apparmor
aamatch_pcre
loop

usbhid
dm_mod
ide_cd
hw_random
ehci_hcd
cdrom
uhci_hcd
shpchp
bnx2
usbcore
e1000
pci_hotplug
reiserfs

edd

fan

thermal
processor
gla2xxx
firmware_class

scsi_transport_fc

sg
megaraid_sas

Size Used by
55820 2
89504 O
230840 2
87536 2 nfs
20352 1 nfs
172360 4 nfs,lockd,nfs_acl
329728 36
24224 0
27272 0
22152 0
73760 O
30720 1 apparmor
32784 0
60832 0
77232 0
57120 O
22440 O
47624 0
52392 1ide_cd
48544 0
61984 O
157296 O
149288 4 usbhid,ehci_hcd,uhci_hcd
130872 O
44800 1 shpchp
239616 2
26760 O
21896 O
32272 0
50280 1 thermal
149484 O
27904 1 qgla2xxx
51460 1 qgla2xxx
52136 O
47928 3
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piix 27652 0 [permanent]

sd_mod 34176 4

scsi_mod 163760 5
gla2xxx,scsi_transport_fc,sg,megaraid_sas,sd_mod

ide_disk 32768 0

ide_core 164996 3 ide_cd,piix,ide_disk

k2T usbcore JE—4TM?core %0, FEA EAREAEARIHING ] usb B8, 54 PSR
S WAL, — A2 usbcore, X & % DA, Iy — AN EHLEE IS 00 IK B R L X
usbcore M—47 A TE B ehci_hed F1 uhci_hed,ix B {1 /& Dell2950 1 IRk 55 2%, BB W
A~ usb host controller.—4>2 echi [, =AM uhci 1. /& AT 4 & ehci?fl4 /& ohci?l 2
host controller [1J4z 1. W 3R, usb & ZE AT AR, BR T AN AR 5 b 408 AT — Sk ny
i usb host controller.—fR 3, — AN U 5L —> usb host controller i v LT, f 5t o] LA
PERIR 204 T Bt u 4%t tn usb B4, et usb SUbR . FTAT IOAMBCERIE 11 O iE SRR AT 45
usb host controller.#% 5 il usb host controller 4t — ki & .1 ¥% % /& 4 % %] host
controller E20 3 a2 Tl T (1) 4, hub, FL 44 I 2 2

KT hub 1485, 75 drivers/usb/core/ H 3% T [, A7 — A% hub. c [ SO 3X AN SO AN &) H.
localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # wc -l hub.c
3122 hub.c

fRHR T,k hub XA AP LTERAT =T ZATAU, AT T 2, BACR IR L R A AN &
WA R B2 U AN TR, SLESE IR I AASAS AR ERE W HRALLES,— NS T R N T X% 2
B ITFIETFAL T .

=T 2AT =T 2 AT, AN GE DL A AR . /I (10 5% AT T Rl 62 W o AU W R
AR R 22 BT ARORS 1 B AR JRAT T 2 AN 3] L TR B BURU U R B, X A e [RS8 A PR L i !
[RIRE, FRATTRH A5 A T, th BB AR B I o W, R B M, LA At A

i 79l 1) 2 455 531 B9 Root Hub

WAL 2 3, A hub 2784 TAEMIBAE TAKE usb B IKa & B4 TAER. X A6 —
AU A usb WA TR LA AR 2 hub SXi R, 30 IRA1TE usb B & URENFE Pl L AE O 48
#33] 7 —4 struct usb_interface fa% 100 T T4 probe “TAE, nl &K E MR, IR struct
usb_interface MWK 1248 LA A IR I 8 45 R AR BN T 2 K453 LU I 2—4di N usb LUiAT T 2un ity
VLS IR, T4 B RE B, AR XS A M AN ARG T A A s i, AL TE N usb AN
usb F I ZIF 4R, XM TR 42 T A4 R ZIUANTE hub J& /B4 TAER, Linux # hub 3X3) %
FPE S A TAER.

45t usb hub, 373 Root hub . /14 /& Root hub? A7 Sk A7 5, ANE R IFT Ha i HLIE T %2
DA usb BE, AT 2 A R IR, W ATTAS S5 AR VB AT Sk HLE HH SR 1, AN S B L U AL B 4K
A7 1R I S22 gk T DA HEOR T 1) usb B & B S IE B2 B T AN ik Root Hub A4 I,
B LI ARV 2 A IX HLTT 4G 1K . Root Hub AT LB ) (5045, T LLIERE U 4, 7T DL
usb FUFR, FREHR AT LLER Y —A hub.JHiE hub, 52 TSR ZG%E AH 2%/ hub, i — L4 12
hub, 5 —3kmT LA ZA 1, 24N LUl DLE 2 AN B4, i mT DU — AN, —A LG AT
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15 4 BLH T ISR AE K421 Root Hub We 24t LE A R ik, il 2 AR 1 — b usb %4 (H L 1) T
— NZ N A2 Lt i g T8 Host Controller, #5238 800 A 11 3] 541 1453 Host
Controller A1 Root Hub SERE— 450 PC L L, Bkt e E 28 0, F A3 Root
Hub, [’ it 4% 7E Host Controller ({48 B X — x4 53 Lo GAEN AR LT, /R 24 AR E A F). R X ik
KIEIFIRIEZE,

FrP 4 host hub L5t /2 root hub. 2488, J-ATI N % S IHAE S PF 4 host A1 root hub (1)
KA WATIE AL, A 2 BRI W a0 B IR SE A, R o — BN B TR AR X R AR A, B2
F (BRI A, (ER AL W], B0 BAT RS Sl AR AE 4 B (0 Ao W5 0 BLUROIAS A
A SRR ZEAE 4 L T R 3 i L P 5 T AN R 2, B N IR R AR R B PR AE 1 1 252 14
B X PGSR ECEZ GG 5K [ i (10 AR 2 2 TR DB HESR (1, t IE A2 TR 1 (1 R BRI,
i)

OK, AL T, 4k 4L Ik, BESR root hub A7 Uk (AT, A8 A TR B4R, 344 usb 1RG5 4T
T2 25 R AR, — TR 2 B9TaA 4 hub. T AFRATTAN usb 7 RS IAT AL ACHS T Al
S usb [0S .k B drivers/usb/core/usb.c:

938 subsys_initcall(usb_init);
939 module_exit(usb_exit);

TR AR IXFEPIATIEZ Linux ' usb ¥ RAERIHILHACH, X B AT 146 2] —4> subsys_initcall,
EA AN TRATT DU B A# ) module_init, AN B IX AR LR O, TR R E AT AT
EEE DT R, MAMOE — MR, X AR b B f# ,usbecore X AMIHUE AR A EH—A
W%, M2 AT usb WA LUEAZREER, Linux H AR RE—AN 280 (0 L& SR Eh R 45— A1
R pei T &4, el sesi 7 RS0, HEA E drivers/ H sk NS — 2 A H 8 H A1
Y, A MR T 25545 . subsys_initcall(usb_init) ()7t Bt 42 15 Jr '] usb_init J& 3%
TIECIE IMIEEAE BB, T usb_exitQ¥5 234 usb 1 R 5145 AR (1035 H ek . TS BATTm
usb_init JFIHAEL,

860 /*

861 * Init

862 */

863 static int __init usb_init(void)
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864 {
865 int retval;
866 if (nousb) {
867 pr_info(*"%s: USB support disabled\n", usbcore_name);
868 return O;
869 }
870
871 retval = ksuspend_usb_init();
872 if (retval)
873 goto out;
874 retval = bus_register(&usb_bus_type);
875 if (retval)
876 goto bus_register_failed;
877 retval = usb_host_init();
878 if (retval)
879 goto host_init_failed;
880 retval = usb_major_init();
881 if (retval)
882 goto major_init_failed;
883 retval = usb_register(&usbfs_driver);
884 if (retval)
885 goto driver_register_failed;
886 retval = usb_devio_init();
887 if (retval)
888 goto usb_devio_init_failed;
889 retval = usbfs_init();
890 if (retval)
891 goto fs_init_failed;
892 retval = usb_hub_init();
893 if (retval)
894 goto hub_init_failed;
895 retval = usb_register_device_driver(&usb_generic_driver,
THIS_MODULE);
896 if (Iretval)
897 goto out;
898
899 usb_hub_cleanup();
900 hub_init_failed:
901 usbfs_cleanup();
902 fs_init_failed:
903 usb_devio_cleanup();
904 usb_devio_init_failed:
905 usb_deregister(&usbfs_driver);

906 driver_register_failed:

10
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907 usb_major_cleanup();

908 major_init_failed:

909 usb_host_cleanup();

910 host_init_failed:

911 bus_unregister(&usb_bus_type);
912 bus_register_failed:

913 ksuspend_usb_cleanup();

914 out:

915 return retval;

916 }

T 24K, — HER R B, B — NS TR 1) T S ARSI G AR 2 ARPR DR IR % 3, S5 58 1 AR AR AN,
X A/NICRETMEFRATTE 2 AT TA AR 401G, 13— MR RE A B, V5 22 44 I * init™ 1) 2R 28, 1R 4R gl
S L aH A L TP ERATT O 2 hub, & 28X IG5 2, BEE usb core I{1#)
HAE, hub WELITIE T W W) dh 4 2 2% X2 1490 17,usb_hub_init() &8 %5 21 H XA b8
¥k 5 drivers/usb/core/hub.c:

2854 int usb_hub_init(void)

2855 {

2856 if (usb_register(&hub_driver) < 0) {

2857 printk(KERN_ERR "%bs: can't register hub driver\n",
2858 usbcore_name);

2859 return -1;

2860 3}

2861

2862 khubd_task = kthread_run(hub_thread, NULL, "khubd");
2863 if ('1S_ERR(khubd_task))

2864 return O;

2865

2866 /* Fall through if kernel_thread failed */

2867 usb_deregister(&hub_driver);

2868 printk(KERN_ERR "%s: can't start khubd\n", usbcore_name);
2869

2870 return -1;

2871}

— BRI AT 2 KR — B B A, Je AN A — R AL AR SR K I8 28 28 it
BATHE, [R] 2 RPEEE TN AT AT 6 B8 AR T

B AN AT SR AR LIRS v T e 2

TP SS9 5 T 6L 2 e 2 TS D W B 2153, U5 3677 5 G Ao Bt 1 ir DAL 2 A A3 454
DU T8 55, FBRR57 1L 1, 48 DA 0 AN S A /N b TR IR PR AT i B 75 10 2T — 4.
P 28 AR08 BRI AZ A 10 2T A /N LR A 55, DRIV OIS, 22 R i e, 2 N e 4™ B,
TOOAFAETE R, N T B T AR 7, I AE W RFR A T, — R BIRWIED) 1E AT IR
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INELAA TS0, T U W B 1) 2 1 2 SE AR 1 A5 A I 20 O A BRI o W T IR A28 BB & T
AR A PR <, NATT#RACAE 70 L

— R R AR API

usb_register()fl usb_deregister)iX AN 2 A 14 04T usb storage [ gk CL48 L
BT U AT T XA BB R ) usb %02, B usb core, iEM—A usb 4 IK )
(I IBEFA 1M T —A struct usb_driver usb_storage_driver.ifijix B A 1E M2 hub
(IR BNFEST I B [1) struct usb_driver g5k A48 5. 72 X+ drivers/usb/core/hub.c H:

2841 static struct usb_driver hub_driver = {

2842 .name = "hub",

2843 .probe = hub_probe,
2844 .disconnect = hub_disconnect,
2845 .suspend = hub_suspend,
2846 .resume = hub_resume,
2847 .pre_reset = hub_pre_ reset,
2848 .post_reset = hub_post_reset,
2849 Jdoctl = hub_ioctl,

2850 .id_table = hub_id_table,
2851 .supports_autosuspend = 1,
2852 };

FEA] storage AT 0 —FF, B T E G — A 8 EU & hub_probe, % 3 iE A7 8 5L 11
storage_probe(). /R £ FIFERAEX ) A A T AN A — SR U H, 4 %) storage_probe()
B S R A 4E usb-storage #EHB ngk 17 JF AR T A7 B A4m AN Z 5 I D0 R, sl Ut
H WA H#E, 28— > usb-storage BN # T, AW AEA T RN T, T
storage_probe)#¢ i H. 11 hub, Po 4y 75, il e A e Z AR . hub A8 B 5 P Re, — Pl 5]
(1) hub, —Ff & root hub b} T-318 hub, & 564 7T BEREFI U B —FF, 7E3EAN I 2088 R 46N 2R 5
X HS T hub_probe #i# H {HJ2 %) T root hub st A FHEIX 4 £ %1l T, root hub & & &
#, REARA host controller, 5t — &< root hub, 1A hub_probe()FEA L2 1R H AR K it #k
W T A UEARAS SR B A N TR0 R AR B XA D 2 Y AR 0 AR SR AT, AR U an SR %A
usb host controller H it AR V41 root hub T ,iX W B & K1, %1 usb host controller
M usb WA HE TAE B4 usb core XHENMBEARBBEAT LT T LA HEYRA usb
host controller, JIX 4 fF usb host controller [1)3K 5 5 4] 44 4k i i B vb el 25 8
hub_probe() k451l root hub, ~E & [1) host controller /& ohci,uhci, it /& ehci #2115 &,
1B K.

Uk register —DIA K, A8 432 9] O ZEAR [ G 6, 3R (W] 57 Kl i D S T A X — b g
H, S B BB UEARIE S ZT AR, v [ A AT R IX A (8 <, FLt St M a2 T, W REAR A 1%
R ) AT A2 BE L OK, B X — 2B A fail, R 3L fail fR B A & Linus 1 5@ L AR
&,Greg B &L BHIXAL Linux 11 pei/usb (R 4E # —tH 08 44 st Pox PR T .

Ok,2862 17, iX AT AU S R ARG HAR S 510 AN X6 S 3K 3 (19 Ak, S A st A B AT 1 24 A2 4
kernel_thread() & 1, 8034 W RAR S IE T AT £kt 196) 4 usb-storage ¥ R B2 1
kernel_thread(), IS A PRELAEIX A 2 4F fork MEL. A FLAEAR  Linux N AZARAS 2R BAEAR /NI TR

12
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ATV e 5 AR TR 20 1) I M, B R T BATT R M 0 8 D 1) e 2 B, S RS AN [+
HIEWNHEAH. N kthread_runQEiiiss 2.6.10 NI kernel_thread ) 7 A
i kernel_thread() i [FIME & — 4> int &1, 17 kthread_run() iR 7] (] #1 & struct
task_struct 45 KFR . IX B 25 2L khubd_task &3 AT A S X —4 struct
task_struct f54t.

88 static struct task_struct *khubd_task;

struct task_struct AH 2 Ui, id sdE R I £ 4549 B — AN dEREES ] — A struct task_struct
SR PRAR SRR IR T LA B T AR gl 2 s G A e 1 P AR AR, DA i 2 S 2 A e g
A DA 55— BRSO 25 HOX AN WAZERR (PRt T AN N AZ 26 F2 8 1 s is, O A N8 A R ik
W), B EFRA 12 kthread_stop(khubd_task) sk 45 X A A% 2E Fe, 3 A e 301 1
HFEATE S 1E usb_hub_cleanupQ % E 2.1 usb_hub_cleanup() iF /& usb hub B A1
usb_hub_initQAHX W 1) eR %L

286317, Ji— ~ khubd_task,IS_ERR J&—A4 %, R AW EF 0. RGN T — AN HERE, /R 2
SRAR NI IX AN FERE G B T A . LA BT 7 BB I R P9 A (10 IR 0 25 il — I B0 T, R i
A IEFE SEAS S S AR 2 A O INAEHERIC Sk struct task_struct?4R W48, HH . LLRT
PATTAIET P EFREE AR 2% RS Linux PAZASZE BiEME, Bz s e, DLS RS 2 T R4k
I, FAITLLHTAE usb storage H1iE PIAEFII i FH 17 2E kmalloc(), HEH S Linux iz AR
Z PP W AE HE IR 77 2 T 2 AT IR [ 1) A bt AN — BRI, BT DU AS 2 — IR AT
BURIW R A R E O H T UL T F e B R kthread_runQ) 2 )5, FATTER S H— A
IS_ERRQ):KAIWFEE B ARIS_ERRO)N 1 st ntast A ds, s Minf— sl ghny a4t e k.
2 R 5T o R A AR AT — A5 AR VE AR TC I, I A AR B Jm — B B T 1R IR il Re , LAt
NAH 228 1IS_ERRQ T, ibFRATGREEAE NG, 75 Z0AF, W SR ARAN A B R AR e 00 S 0 IR (1)
R, I A0 AT, B ] 58 kthread_run()2 )5 2 1S_ERRQO KA — N [l 1) 54T .
W 1S_ERRQ)IR [FME & O, A4 Ui BHBEAT 1] 3, T2 return O, g /& Ui usb_hub_init()siix 4
R TR E AT usb_deregister(), KA WAZ R B S 1, hub 5t BE KBk T .
TR W EERER R T8 T 1% U TW 25 5505 MR AE 2870 17,3 [MI-1. 171 %] usb_init)H 3k
fi14s 5ni& , # F 2k usb_hub_cleanup() #t & #% 1 /] .usb_hub_cleanup() Al #£ & X T
drivers/usb/core/hub.c #,

2873 void usb_hub_cleanup(void)

2874 {

2875 kthread_stop(khubd_task);

2876

2877 /*

2878 * Hub resources are freed for us by usb_deregister. It calls
2879 * usb_driver_purge on every device which in turn calls that
2880 * devices disconnect function if it is using this driver.

2881 * The hub_disconnect function takes care of releasing the
2882 * individual hub resources. -greg

2883 */

2884 usb_deregister(&hub_driver);

2885 } /* usb_hub_cleanup() */

13
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XA BF K TR A Y A AT AT 6 B R ORE T IR .kthread_stop() 1 Wi 4 ) kthread_run() %t
M,usb_deregister()#1 usb_register() X} .

B IR HERE TR 84— DI SR I A B T A

KRR T4 kthread _runQ i =S80 FA 1 E O 1, 25—/~ hub_thread(),
TR X L IFAAT . 55 AN hub_thread IS5 AL38 1) )& NULL, 28 =N S H0R &K
RIFEW AR ps —el B— 1, LA g4 X A1

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # ps -el | grep khubd
1s 0 1963 27 0 70 -5- O hub_th ? 00:00:00 khubd

PRt o RO IR A — K RIEREIEATH L, 20 iR BATEA hub_thread QKA H XA ¥
HEREIE AR AR, OC T SQHE R, A TRAT A B T

NI TCH, A IR AR M V8 5 3k . LU R 55T IS_ERR [0 SC AR TCHI (4R o AR NG Py A7 5 B
WA AT, AL N A T BB — e ZARE 1 1S_ERRQ), B A VRIS TE A — T (] iy
A% ], AN B WA ELE AR AN AR 28, W &8 A0 5 B, BERAE RS0 T TR I I, 3 — FE LA
AR OGN RALE T, BN FRRR EIREBAENT RS J5 R, i DI 2 248, R ik Ak B AR ol
(GSTO) M iz, A4 manager it B3R MFRX N 4 1], EERRAR — AT P AZ 23 (A1 R - 2% 8] 1)
PR, LS FRAHEL bo (1, TN 2 A5 B R TR IR — 44 BOR SR TR, i SR B N A%, IR
VEIX A2 A A A 2 rp 22 I i, 22 AN 2 R 0 I B2 O A, R S AN I 248 T AN AKX
SRR T A5G IS_ERRQ ALK, 2K 11 include/linux/err.h:

8 /*

9 * Kernel pointers have redundant information, so we can use a
10 * scheme where we can return either an error code or a dentry
11 * pointer with the same return value.

12 =

13 * This should be a per-architecture thing, to allow different

14 * error and pointer decisions.

15 */

16 #define MAX_ERRNO 4095
17

18 #ifndef __ ASSEMBLY___

19

20 #define IS_ERR_VALUE(X) unlikely((x) >= (unsigned long)-MAX_ERRNO)
21

22 static inline void *ERR_PTR(long error)

23 {

24 return (void *) error;

25%

14
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26

27 static inline long PTR_ERR(const void *ptr)
28 {

29 return (long) ptr;

30}

31

32 static inline long 1S_ERR(const void *ptr)
33§

34 return IS_ERR_VALUE((unsigned long)ptr);
35}

36

37 #endif

TR ), TR AR, BT A SRS AR 3 S IS AT 7E AR 5 R], A% 25 (] R ARR ELSUR A R ).
ST RS AT 1K A 523 30 R 1 RAHL R L R 2 A BRI, B 5L 960 3175 A HL BT LAY
A2 23 () R AR — A BRIV 228 0], T AE I BRI 2 ) o H R 5 — > page /& % T 1R F 10, it 2
B AR BEF BN AE M5 n — page [RFREN I A)iG U, VR 7E'S 2% WK B RE e i AR o,
W KB PAT T — AR5, DR =R O, — PR A 3RS, — R 2 NULL, a5, — Mot st ds
Bl sl UG RRER M ITE IAS DR A B2 FR L DA BiE T 5 page. LWkt -+ 32bit 11 R
SRR U, WA 2 (] S5 ey kil OXFFFFFFFF, TS 4 55 f5 — 1> page #te i 1¥1 OxFIFFFO00~OxFFFFFff(fi ik
4k —A~ page). X BL bl S g Ok B 1R, — M AR It 120, an AR R IR I — AN FE 8 1 ax A
YO [ P ANk I8 A8 AR AR A 1 A T

IS AARIEA ARG A, S S i ) A A 25 1) TURREE B L B 5 — > page 2 X A2 it i J L 2T ]
Cff 1000 Bk, AR H Bt ] 900 B SAEA G L AR Uil 17, X HEAVUA 2 IR B — A
page, [ M 78 73 A BE I AN AR P29 P A AR PEK

AW 16 174 MAX_ERRNO T M2 —/% € X 4095,MAX_ERRNO i /& fie K5 iR
FLinux WAL AR 2 R a] e, U A VRV 2 2R R, R A NE IR, TT e AR AR E A
HERE, ALk An H ob R IR I SR AT 208, nT e Bk K EFARE , DR A 4 B Kb AT i ks XA AR
M ERAT , IR A S N B R SRE, 52 [F) 22 (1R, e A BRI R i1 G T Linux A% 1R, 2R
fi1%&—F include/asm-generic/errno-base.h 3 f}:

#define EPERM 1 /* Operation not permitted */
#define ENOENT 2 /* No such file or directory */
#define ESRCH 3 /* No such process */
#define EINTR 4 /* Interrupted system call */
#define EIO 5 /* 1/0 error */

#define ENXIO 6 /* No such device or address */
#define E2BIG 7 /* Argument list too long */
#define ENOEXEC 8 /* Exec format error */
#define EBADF 9 /* Bad file number */

#define ECHILD 10 /* No child processes */
#define EAGAIN 11 /* Try again */

#define ENOMEM 12 /* Out of memory */

15
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#define EACCES 13 /> Permission denied */
#define EFAULT 14 /* Bad address */

#define ENOTBLK 15 /* Block device required */
#define EBUSY 16 /* Device or resource busy */
#define EEXIST 17 /™ File exists */

#define EXDEV 18 /* Cross-device link */
#define ENODEV 19 /* No such device */
#define ENOTDIR 20 /* Not a directory */

#define EISDIR 21 /* Is a directory */

#define EINVAL 22 /* Invalid argument */
#define ENFILE 23 /* File table overflow */
#define EMFILE 24 /* Too many open files */
#define ENOTTY 25 /* Not a typewriter */
#define ETXTBSY 26 /* Text file busy */

#define EFBIG 27 /* File too large */

#define ENOSPC 28 /* No space left on device */
#define ESPIPE 29 /* lllegal seek */

#define EROFS 30 /* Read-only file system */
#define EMLINK 31 /* Too many links */

#define EPIPE 32 /* Broken pipe */

#define EDOM 33 /* Math argument out of domain of func */
#define ERANGE 34 /* Math result not representable */

=]

% W UL JLAS S -EBUSY, -EINVAL,-ENODEV,-EPIPE,-EAGAIN,-ENOMEM, & 4 15 A ] i

PRSI ARG PR AR, HZEARAE T Linux A ] B8 W ax JUANET 1, DA eA T S22 R .
XL REMA R G5 A 0, 1A B MA RS R B AE T A O — SRR A X LK 2
SRR, S b 0] I [ — e TX AN B MU % 5 TR T Linux IWAZ SR U, AN AT AT
KRG, e 2 e 2 f R S RN 4095.11 4095 SLIEAFEH 4k /N 1,00 4096 i 1. 1M FkAi]
HIIE— page W AT 4k, WAl AE T 22t ln 8k, H £/t & 4k, T LB H—A> page Hi Skl
A AL FRATTHE AR A A FR BT Rl s R T AT A B2 L i R ATX 1) 1S_ERRQ), Bt &
Wr kthread_runQiR [l FFEHE S A R R EH A IR B )G — page, B4 %A ), i
W T AR R R W T S — A page, B4 BB BE EIXA S — AN FREE XA R ER
PRAF B SE B b — R B Al w5 AR F I 702 S IS_ERR QKA 2 5 2 5 iR, 2R 5
WA B2 PTR_ERRQO RIR XA AR . U A X 5L %A A PTR_ERR() 1fii
O, R e g VE 36 2 1S_ERRQ), 1 PTR_ERR() JL & i Ml A 1R AR D, st S fe it — M5 B4
YT, A R AR LT S0 7 A R TANCE P B A i H S ISR 4 AR AT PTR_ERR()
TR e, WA TR R A AR X A R A T AE, IR usb_deregister() & # i H O H.
usb_hub_init()&igH-1.

AL BAF AR L2 BA 51 B 1 bR 2

XA EATUEBAS.
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MTHTAE 2 N (I AN HEBA K, A HL A AT TR AR B 0 AR SO Z L Ja ok 3 T Bl L, B
HANKRF LGB R R T T R AT AR AN AT HERA B 7 A i e )T N 22— R LA, Jall 1 3
T7 NHASIEAR 22, B 05 00 23 T 1 S AN T HE BN S ok 1) T e, R B2 B B HE BN, O 274
EEHEBA RN I8 IR EK) 123 B AT EEHEN, 5 i RGN I 055 A A FEAE 9
BN, LA SR — A 2 % 7 R RN B CE WA — 26 K, A R RORE A DR e fE
A.

B bR EN T AT RLEY , AT 1R N 1 4, hub_thread (). 3% & — AN IR KRB R HR
eI PR AL,

2817 static int hub_thread(void *___unused)

2818 {

2819 do {

2820 hub_events();

2821 wait_event_interruptible(khubd_wait,

2822 llist_empty(&hub_event_list) ||
2823 kthread_should_stop());

2824 try to_freeze();

2825 3} while (kthread_should_stop() || !list_empty(&hub_event_list));
2826

2827 pr_debug("%s: khubd exiting\n", usbcore_name);
2828 return O;

2829 }

Rt it hub KEl R I ARS OX LT/ — MBI, (HZ 55 T hub BT e Ak A AR L,
Bkt AR R R LA A

X Az O R AL 282 hub_events(). RATTEAE hub_events, JE4E 4K JLA B 5L
FEWH T, kthread_should_stop () i) BRI G, 5t - s 8, AN 2 iz 4, an 2R e B 40X
BG4S R T ,hub_thread()iz[1] 0, %1l kthread_should_stop() k2L, 5t /& 24 3 19 T
kthread_stop () (i X Fif il IX AN ERE AR IZ 45 K T

P hub_event_list, [A]#¥>k [1 drivers/usb/core/hub.c:
83 static LIST_HEAD(hub_event_list); /* List of hubs needing servicing */

BAIIRE —F LIST_HEAD M, Y R R Lot o R AR IRt A IS THE R I 2 L osili 2 .
HLS4E usb-storage HL, AT FE B — 2L 58 (H A5 B O LIST_HEAD KiE X %
2, U EATHAE 2 hub XA H T, 244 host controller [#3K ) fE 7 B &, 16 FH B
FM H AR IR, N A 1R 2 Fei A, T it e o B R B, — S — R R 0 A e i A AT
M ¥I{E usb-storage R4 urb request 724K U #ANME R4S urb request, it usb 4
B 4EAs, 3 usbh RAREEEAT, I usb host controller WA 75 Sk Mg 24K ] 5, it —ANBAA, 4R
S URBER R AT L AE —ANBA S LU 46N 2R 5 usb host controller F85— 25, — ANk
1T B AIZXHE hub, €A A FAF2 LR 1) — MR EUER T, Tl a AT — 240U L 4)4h
V%, BT LAt — AN BABIL BT A, — R UE I T, i st R B 1) C R vk AT 1% 3J Linux (1
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J3uas, O BER I SHCBE RS ST 1, KRR, S AVE — DN ARG T Linux WIZ PRI BER,
B TS RS T, JAT B4 1, 2KE include/linux/list.h,

21 struct list_head {

22 struct list_head *next, *prev;

23 };

24

25 #define LIST_HEAD_INIT(name) { &(name), &(name) }
26

27 #define LIST_HEAD(name) \

28 struct list_head name = LIST_HEAD_INIT(name)

Al LLE BT ARR S 2 LT —)> struct list_head 145144, hub_event_list, iff L ANE
Bl nextfl prev 73 AlESR I A 85 2, BATHNL T —NBER, 1 HE XA 5%, T B T W6 1L,
WA N3 BAF TG T-3X AN A R4, Rz A1t T AR 22 ek 250n) DU, ANt 75 usb hub
BATH T RNX 2 LA R EL, BT,

294 [/**
295 * list_empty - tests whether a list is empty
296 * @head: the list to test.

297 */
298 static inline int list_empty(const struct list_head *head)
299 {
300 return head->next == head;
301}

AE BTS2, BATUE T, WG I I XA hub_event_list()BAA2 45 1.

AT B, AR R DAY, B DA LR P, WA, BRI A AR A 22,
SR U B HE SUR R . DI RE I A J R AR SE R A KA KT
05 ML list_add_tail (), 5t A A S N AR .

76 /**

77 *list_add_tail - add a new entry

78 * @new: new entry to be added

79 * @head: list head to add it before

80 *

81 * Insert a new entry before the specified head.
82 * This is useful for implementing queues.

83 */

84 static inline void list_add_tail(struct list_head *new, struct list_head *head)
85 {

86 __list_add(new, head->prev, head);

87}

18
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ARELEAT_ list_add QOF gt e A HLEL SR AE A ST AR I — e k.

43 static inline void __ list_add(struct list_head *new,

44 struct list_head *prev,
45 struct list_head *next)
46 {

47 next->prev = new;

48 new->next = next;

49 new->prev = prev;

50 prev->next = new;

51%

Fr 1 L S AS S 2 5 A I SR I AR S At A /N S Bk R R A list_del_init(), FA %1
HLKTCRAREFNANR, BOH T K70 Z %M B s, 3825 A1 kg BN SRR i, B i B
MM A 2, AT Es TR AEZIRETT T 3, AR R ELG B A ..

250 /**
251 * list_del_init - deletes entry from list and reinitialize it.
252 * @entry: the element to delete from the list.

253 */
254 static inline void list_del_init(struct list_head *entry)
255 {
256 __list_del(entry->prev, entry->next);
257 INIT_LIST_HEAD(entry);
258 }

MEBAF LR — AN o R, OF AR iZoc &M aa e, B 9eE__list_del (),

148 /*

149 = Delete a list entry by making the prev/next entries

150 * point to each other.

151 *

152 * This is only for internal list manipulation where we know

153 * the prev/next entries already!

154 */

155 static inline void __list_del(struct list_head * prev, struct list_head * next)
156 {

157 next->prev = prev;
158 prev->next = next;
159 }

INIT_LIST_HEAD Q)L R I LA A A ST (PARAS Bl — AN -

30 static inline void INIT_LIST_HEAD(struct list_head *list)
31 {

19



O NANTRRL S 5, R0 A R A AR

32 list-=>next = list;
33 list->prev = list;
34%

MRT IR L K — A list_entry(), A1 LL EFTA list S E —FE, R RA
include/linux/list.h:

419 /**
420 * list_entry - get the struct for this entry
421 * @ptr: the &struct list_head pointer.
422 * @type: the type of the struct this is embedded in.
423 * @member: the name of the list_struct within the struct.
424 */
425 #define list_entry(ptr, type, member) \
426 container_of(ptr, type, member)

FAE Nist_entry QiX A2 AE Linux WAZACHS - (A7 st AR =4 1) 35 3 o (AR A 1 2R IR TR
SEAR R AR 2 TR SRR BRI — 3 B FA M 2 N IS H B RE PR IO A7 59 0 1, 22 S PP R 22
WERAR VLR AFNIE list_entry O, VR T 7 3 ER A UEARTE Linux A%, i I L AR AN S S8 AN
AR ST IRARA AN RS ER N UK S F, ZERE R H WAL 22 T AR SCE A T — AME:
oy

A, G list_entry, IXANERESRZIT S BT T, MARVRABERR DTRERE SR (15 AM T, FHLF
BB R P TT R IXA T NAZBOE AT BORE B AR A A A, A7 =K b
B S BERT 8L Hh X list_entry (MIERERZ H b — U0, s 10 2B, 110 0 SR UGE EEHT 2
A O IBM. S S R UCRAE (G 28 8 T b, 1) 1 318 B KGRI DL 45 58— MR,
L PR O A AT IR, 100 IBM S 2 (] (RSB A A 1 1), 1 25 5 — > B [ R T Bt
A BRI SR S BNZ R TP I EECE m Ao R BRI R+ A BRI N B AT fE
[Pl A H A 1 T B VF AT R 1BM XA B I e DA 24 7] A R e B B 218 a0 (K4
IR BOCT AT B 80 2 I, NANTRER WBAE 4 3T 15, 208 AN W B AE e
R RIS A A A SR IRATT A ARG S B 24 B e, 2 N 3R A B LA
[ 2, B Lk Bt T e 42, B 1 F e JER - ME U IBM O Hid 2 3, BT T AT SRR,
FEREMBA IR, LA IR R oR

KT list_entry (), ik FAEE G L BIKRE, RATE hub [FHER BB 201 — AN 20 50 45 1)
sse struct usb_hub, >k H drivers/usb/core/hub.c

34 struct usb_hub {

35 struct device *intfdev; /* the "interface" device */
36 struct usb_device *hdev;

37 struct urb *urb; /> for interrupt polling pipe */
38

39 /* buffer for urb ... with extra space in case of babble */

40 char (*buffer)[8];

20
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41 dma_addr_t buffer_dma; /* DMA address for buffer
*/

42 union {

43 struct usb_hub_status hub;

44 struct usb_port_status port;

45 T *status; /* buffer for status reports */
46 struct mutex status_mutex; /* for the status buffer */
47

48 int error; /* last reported error */

49 int nerrors; /* track consecutive errors */
50

51 struct list_head event_list; /* hubs w/data or errs ready */
52 unsigned long event_bits[1]; /* status change bitmask */
53 unsigned long change_bits[1]; /* ports with logical connect
54 status change */

55 unsigned long busy bits[1]; /* ports being reset or

56 resumed */

57 #if USB_MAXCHILDREN = 31 /* 8*sizeof(unsigned long) - 1 */
58 #error event_bits[] is too short!

59 #endif

60

61 struct usb_hub_descriptor *descriptor; /* class descriptor */

62 struct usb_tt tt; /* Transaction Translator */
63

64 unsigned mA_per_port; /* current for each child */
65

66 unsigned limited_power:1;

67 unsigned quiescing:1;

68 unsigned activating:1;

69

70 unsigned has_indicators:1;

71 u8 indicator[USB_MAXCHILDREN];

72 struct delayed_work leds;

73 };

FHF T 51 47,struct list_head event_list, X /g5 M A4S B4k FeAl 14— BAA, 5l 30
HEE— MR A 14008, — struct usb_hub f£%£—/> hub,%}— struct usb_hub 5—/
event_list,llfE—A4> hub #if & H O —ANFHF51R, ZH0E hub W DI —ANsE G 2,1
hub K3} T2, 580 B khubd 3X AN RE R BRI #8 A —AS, T A2, AN S br b
HZ A hub, BATRL AL event_list AT 48R hub_event_list k4 — b
(hub_event_list J&X T4 usb RGER VLA IR, RT3 PUAZ SR U 88 02 SR i), e 5
BT A static). Ky S &AL FEL T hub (15555 (148 & FA1IX — /MRS R 2% khubd, & A7
ZLHAWT hub_event_list 5215 7%, AN il 2 A0 B 8 Uit 25 R hub_events() si%i, (1Y
BATEZEALEE hub (R SRR, AT 2R R B AR RS hub filk 738 554 i

21



O NANTRRL S 5, R0 A R A AR

list_entry M1E L&, M struct list_head event_list 753)'& A6 W [ struct usb_hub 45#)
AR LE I L PUAT AR :

struct list_head *tmp;
struct usb_hub *hub;
tmp=hub_event_list.next;

hub=list_entry(tmp,struct usb_hub,event_list);

M2 JREER hub_event_list HHUH —ANK, 1M tmp, S8 5 tmp, 3RA3 & BT M) struct
usb_hub.

B, S BRI, AR5 18 A S BT 2 S S SR SCIR I, 22 I 20t A 3R LRI 44, i 23 i 2 4
CAIGN SR AW =St S g (I 1 Fa et AT S S s eV b live s e AN oW WP AV =1 & F s AT O N
FEERE 210 A SRR R, B J AT S0 45 0 A 43 B AR U8 AT 4y, 2 8, A B =g L L
UL Linus JUEREER LB, AR A F WA T X FAKE O IR B/ R T 421X
TR (o oA 108 SCH R R A5, SE OB —MER  hub_event_list, BB — AN B 1 iR 3L
hub_events(),iX & &, A 58— hub #1—1> event_list, & 11— hub [1] event_list
HHLT AL, SR E Y event list 1A F] hub_event_list ok, X 52 43, SR 5 il 2 i ek
hub_events(),ix X J& &, 5854 hub_events() . XARYE event_list i & &4 struct
usb_hub, 8 BUEMEAS hub A5 304, SETZ hub BT H AR, X Y& 4r X 52 Linux H
hub 2%z 0 AR Linus, Uil T ULAAET 3R B2 FR 27 SC3 3R EAERRAA Ad 5 8 A
NIRRT S B T A VRS LKA 8, 5 Linus AR AR AR Le Ak LA TR FRAT T 40 T B
IEISC 2728 2 MCRANE S AR U2 RN TER T O A, ISRAS 25 = [l (1)

R B, B — 1 struct usb_hub 32X LI H R T B DF 200X S5 R 448 1R IR B AN 2 P
T.

Fh5, AN Y 2k ih

hub_thread() Wit A5 — AR EEA YE Bt L try_to_freeze(). X & HL YA T FEA 10 . 6 K £
KB, ST XA BREL, T AT BL T LR I A R P BN, SR Lok SRS A DTk,
P [ RBFE S ATUKP B Linux 4G S2FF suspended 2 )5, P4 7 IR AR FATTH4H , B —
AN K% BE R H N % AR S ), T try_to_freeze(). AT 4 mE W2 A4 X AE— A
flag,PF_NOFREEZE, Ul R /R X AN HEFE B W AZ LR FE A AHEE N suspended CIRZS, 84 kil m] LA
BEEIXAS flag, IEWIFATAE usb-storage #1,usb_stor_control_thread ()" ASFE. AR5t S
TARN B ISR R 00, A DR AL T, MESR R AR R I — T B A4 80 J I 5 ARAN A (1)
AR TR 2 BN R R R UL, HORT R R R A R AR R A
try_to_freeze(), XA BAUAE SR —A flag 3 %A B &, WA flag We, TIF_FREEZE, &/
RZREER 2 T A A5 X %1 flags. H 11386 1, include/asm-i386/thread_info.h

120 /*
121 * thread information flags
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122 * - these are process state flags that various assembly files may need to

access

123 * - pending work-to-be-done flags are in LSW

124 * - other flags in MSW
125 */

126 #define TIF_SYSCALL_TRACE 0

127 #define TIF_NOTIFY_RESUME
requested */

128 #define TIF_SIGPENDING 2
129 #define TIF_NEED_RESCHED 3
130 #define TIF_SINGLESTEP 4
user mode */

131 #define TIF_IRET 5
132 #define TIF_SYSCALL_EMU 6
133 #define TIF_SYSCALL_AUDIT 7
134 #define TIF_SECCOMP 8

135 #define TIF_RESTORE_SIGMASK
do_signal() */

136 #define TIF_MEMDIE 16

137 #define TIF_DEBUG 17

138 #define TIF_IO_BITMAP 18
139 #define TIF_FREEZE

/* syscall trace active */
1 /* resumption notification

/* signal pending */
/* rescheduling necessary */
/* restore singlestep on return to

/> return with iret */
/* syscall emulation active */
/* syscall auditing active */
/* secure computing */
9 /* restore signal mask in

/* uses debug registers */
/* uses 1/0 bitmap */
19

/* is freezing for suspend */

TIF 5t /& thread info [ 8. AT JH 411, struct task_struct J&— AN BEFE 0 45 kA&, T Ba it
AN, X AT AU struct thread_info [ 45 SRR R W A% 2%, 1T struct thread_info H147
— ML struct task_struct *task, It AFRATTAR &7 FEAE , SEBR E R Soeh i s ke i, A 19
#%—7> struct task_struct Bl LA T, MixF WAL 2Rk Ut e T RE AL S B 2 1015 B, 6 —
A struct task_struct AN DLRIE & 43 Bt Lt Bk H ok — AN i struct thread_info (1)
S5k 44, 1M struct thread_info frfy— M E 51 I unsigned long flags. PA_L5E XX 425
A FXAS flags XN FeAl 14058 struct task_struct B4 52fr E 22445 —4 unsigned long
flags, X ## 1 IX 3 4E T, struct thread_info 711 flags A5 (02 58 4 Ji )2 145 B T R R
Z K low level flags,HH H s X SR A7 T AN TR E R BCE W, 172 i J2 4 T 148 i A 3
(A AL ke 15 T AT BE B P 218 PF_NOFREEZE X £ flag, & mt & )& T struct
task_struct [, 512 LAI{E usb-storage KL, # & current->flags.

B LLERATT A 4008 try_to_freeze ) il /& HIWTiX A low level flags B & E T X
£, TIF_FREEZE, IS A HER B EIX — AL e 2 A RN, IR AR ARA AR VGEIE, IR U v S A A2
HEN suspended R&E2 AN EIRIEIEAN R L UZE IEA AR EEAN G LD, BiE IR IREE
AR AN suspend i, 5 # Ui AR A ULl il & suspended [FIEE, IS ATFRNLE EAS
H it A suspended IR, B3 Ul HE N IR A L B HEIR 0T BRI AN 2 AR HER, M Linux
W suspend S AR EEE AR 5 11, Wt A2 0 HE T Windows R I ARFHAIR. £E Linux N #8FR1E
suspend,{H &R ] AIE P E HEL I8 2815 BT AFRAT 104 /2 H#e Ui suspend T, b ln 4R fil ke T
suspend [F#4E, 624 P RZARE Sk UF, &t S o0 R — AN EFE AT AW, R E T
PF_NOFREEZE X/ flag, Il 4 i A R iEXANERE L 3EAN suspended KA T, A LL
BB AT T — 25 B R A A AR E N P KA, A TR A R VA ke . R T I A i

A
A

23



O NANTRRL S 5, R0 A R A AR

HIARIEA SO P AZ AR BEN suspended, IX Al 4 T — N AR 0 AAZ A0, b PR 245 B 4l
B35 T7 5o BTG SR 1) 2 A AR 4 . A, kernel S At 4 We 2 S 2L (1 2 I T
TIF_FREEZE X/ flag, S8 Ja 45 i g fe Rk (5 5 ARSI T, hub_eventsQ s £ & #4758, 48
Ji W H  wait_event_interruptible() # A B W , & 5 £ B B F 5 Z
Jii ,wait_event_interruptible) 2B H, 2% )5 try_to_freeze) & 44T, try_to_freeze() sk
br b4 FI W TIF_FREEZE &5 #% s &, W &, wt A refrigerator() >k ¥ & — 4~ 4 fig
PF_FROZEN [#] flag, it N\ suspended 52 #5113t A frozen, tak & Uik A LKA, 5038 vl it
AR VRIRES % U, YR S Linux PR B AT ECRETTR 6 8, 56T Fi o B AR AR e e
SR A AW R R RN, LHAE 2.6.20 FF&h, R4 K2 BN ZERBEAMSIANT
try_to_freeze()ix 4 — MR BCKIL & suspended $5:1%.try to freeze()#:i#< 4 suspend
hook. M4 &4 )\ suspended IR Lk, — A thaw_processes() I ek Ha 1 1
L, NG B4 PF_FROZEN XA~ flag, 2R G ix HLHEN frozen (R RE ol Pk, 45 Bl fidt v . R
refrigerator KR4, 585 do/while FFUGHT I —SCARER. W KA IR S AF AN 2, S A AEER 25
W ,pr_debug & —fJ$TENE A, usbcore_name & — AN F 44 H# ,"usbcore”. X &
hub_thread()iz 7] O. &5 1.

ANGE— R DA SARAT DA X i 1 H A BRI AR PE AN RO R, AR 22 AT Linux R 2K
TR PRI AR VY 22 A 1R AN O, B AR ) S B AT IR R AR AR XL L 2 2, i i ok
B, RS 555 00 A A 5 SUE SR E I — JEAE 2 B gt i F AT e RS A SCRF— T L Rafael J.
Wysocki J AR 1 2F7E Linux P k% Fs A S 400 i 46 10 RGN A R AT E R s 25T,
REAEEE AR AR T A BATE LN ST A AT 80 G &AL T, HMmidik
B, P A (52 ik B T — Rl n AR S KRS H R B T R G 1 P A D I A A
CONFIG_PM %355 7, — T H T A, A, usb #aschs LA X a—Mtin, &
sl DR B — B usb (18R INE, 2o gs — > suspend —A resume, #it & HER AR E 5 2,
B A 5 A IR PRV I R B R AN SRR IR ISR AN 00 1 25 DK 1 A R R Bl 4 %5 7 FH i 2
T LA I B S R TRAT B A ) A B AR AL S 0, ATV BN T A ey AN B RRIBURT, A1
TABERAL S AR B, B T IX HIXA try_to_freeze () LL#EHE— 40, ) R IUAE usb
HH B D 05 PR AR S o R Ko R U5 AN 2 Al T, B 5 IS 6 2 G R A 90 A2 ) I ), AT
A A B S L, P DAL AN R HR .

PP T AME AT, TR IAERA 1% 0K E hub_events() T .3X X & — AN 1 BA 2L, 17 L
EAT, W BB AD N R AN T 3 SR AL T ES B A A 3, BN E A BERG 111X
AFRIE T — A KRECC—A, T BN ERAEAR T 7,0 T BATX LR T 5T, AR
X N — IR, AL AN IE AR AN IS5 AL B 5 A AT B R (R AR B 22 S LA AT (R RIS RATT,
KL B TA VRS2 A, AR BRATRR T, AT 25 B O X et g, A 13X — AR R4
OB G FRATT AN R B, K27 A R, S FRATT R Bl PR s Ak, DR 25 2E 2 i B IR A7 AT
PR CAE MR, AR 2 WO R, AT AT AT AR R I Ak, 45 73 S M A o it 3R 0 AN SN 1 1
VEAARLZLE T SR — pE XL NLEIRATIE S 2 C B &, nl R AT AR G IRAT— R 4 2
B RATR D EEARATS W ARV, w2 AT VKA, U orz, B TR AN, AR AT 1 A
¥ .hub_events(),it 2k H drivers/usb/core/hub.c, AT B —BUKA

2595 static void hub_events(void)

2596 {

2597 struct list_head *tmp;
2598 struct usb_device *hdev;
2599 struct usb_interface *intf;

24
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2600 struct usb_hub *hub;

2601 struct device *hub_dev;

2602 ul6 hubstatus;

2603 ul6 hubchange;

2604 ul6 portstatus;

2605 ul6 portchange;

2606 int i, ret;

2607 int connect_change;

2608

2609 /*

2610 * We restart the list every time to avoid a deadlock with
2611 * deleting hubs downstream from this one. This should be
2612 * safe since we delete the hub from the event list.

2613 * Not the most efficient, but avoids deadlocks.

2614 */

2615 while (1) {

2616

2617 /* Grab the first entry at the beginning of the list */
2618 spin_lock_irq(&hub_event lock);

2619 if (list_empty(&hub_event_list)) {

2620 spin_unlock_irq(&hub_event_lock);

2621 break;

2622 }

2623

2624 tmp = hub_event_list.next;

2625 list_del_init(tmp);

2626

2627 hub = list_entry(tmp, struct usb_hub, event_list);
2628 hdev = hub->hdev;

2629 intf = to_usb_interface(hub-=intfdev);

2630 hub_dev = &intf->dev;

2631

2632 dev_dbg(hub_dev, "state %d ports %d chg %04x evt
%04x\n",

2633 hdev->state, hub->descriptor
2634 ? hub->descriptor-=bNbrPorts
2635 : 0,

2636 /* NOTE: expects max 15 ports... */
2637 (ul6) hub->change_bits[0],

2638 (ul6) hub-=event_bits[0]);

2639

2640 usb_get_intf(intf);

2641 spin_unlock_irq(&hub_event_lock);

25



O NANTRRL S 5, R0 A R A AR

1740 —F X BeARRS IR 23 A B BATT r [l ot AR 22 g AR b 19 75 AR o v SR ATl 77 .2615 47, —A
while(1)i¥#£,2619 17, Al hub_event_list &5 k2%, /& AL AR AT B, 25— VR X AN B
I, hub_event_list gt & WIME, FATT U IE A 2% B LU BL & 25, B list_empty QiR [
1,285 break iEABEH while fEER, #R&1IE while 1R 1) 45 2 25 WF HL S 25 XA hub_events()
BRI &5 R, AR U I L AT I A TR 45 R T, BT R XA R L, R [R] )
hub_thread() ", wait_event_interruptible ()it AR, 4R 5 245 4 F4F 1) R A % T
hub Sk, FE &L, LRI N — A% 42 hub B wha ik —fEg3ipk m s —E b &
A FLSE hub BRENFR T A S w1 aa 16, BR AT, BT root hub (477, BTEL hub_probe 44
SR DI, B E host controller [URENFE 7, — &4 hub_probe 1. 44
PRl T AT A g F L B4 FRTJ0 m 2 4, IR A X2 7 host controller (3R FE 7, AR
() host controller /)& T OHCI [{],i& 2 UHCI ], i85 EHCI (1, B &AE S ATRIMIEA AR RS

2P — M hed_register_root() ¥k %4, i i #% % usb_register_root_hub(), /L& )4
e, % hub_probe St # i AT DRI ACAS FHARLLIX AN R EH 2 I Z) S 4R AT, ROE B4
XA AN Z . E WA 2 L) —Ff R RN XM BT — A NS — HER, LR TEAT
LG, TCRARLEAT AT, [ IE B S XA

BT LA, B Al 1k % 2 21 hub_probe X B hub_events() H & fg 5 —H, AN /Rl 1,2 3
hub_event_list B3 R4 T 2 )5, A TE PRI EH1E hub_events ()X AR A & HIE
(1 hub DXL bR EL, BT AT RS 0 A0 I B R AR 10 BT BB ARG T e N — A7k it 7k U R
AR AT T A, N RVBCTAT T 20 A7 7AW, SRR TR U Y MRS
A, A AR

e Ja T ECAE I wait_event_interruptible )11 25— N2 80E &khubd_wait, ¢ T IX AN 6 4L
A1 /& usb-storage H o & F o £ kT, o khubd_wait w X T
drivers/usb/core/hub.c:

85 /* Wakes up khubd */

86 static DECLARE_WAIT QUEUE_HEAD(khubd_wait);

XA AL — AN ERFBAG Sk, BT LABRAT AR ¥ 28, K R B2 nite it 3 A IR 2 1) — o A AL IR A 11—
11485 -wake _up(&khubd_wait), %4, you got it! 44> Y RZACHDS Fh HAg — N 7 25 T X A
ARG, A8 5k A Kick_khubd (), AN i 1 kick_khubd Q) 7 i) A /b JoAi T8 k.

= A BE 4 N --probe

WA hub 3530 BT, BT A hub_thread )#E A T HENR, B 25— K, hub_probe # ik
FrAEATRE hub_probe(). XA~ ¥k H drivers/usb/hub.c, HAE A sl i [ 2447 471 76
usb-storage F [\ Fi4 storage_probe()—#¥.

887 static int hub_probe(struct usb_interface *intf, const struct usb_device_id *id)

888 {

889 struct usb_host_interface *desc;

890 struct usb_endpoint_descriptor *endpoint;
891 struct usb_device *hdev;

892 struct usb_hub *hub;

893

26
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894 desc = intf->cur_altsetting;

895 hdev = interface_to_usbdev(intf);

896

897 #ifdef CONFIG_USB_OTG_BLACKLIST_HUB

898 if (hdev->parent) {

899 dev_warn(&intf->dev, "ignoring external hub\n");

900 return -ENODEV;

901 }

902 #endif

903

904 /* Some hubs have a subclass of 1, which AFAICT according to the */

905 /* specs is not defined, but it works */

906 if ((desc->desc.bInterfaceSubClass !'= 0) &&

907 (desc->desc.bInterfaceSubClass 1= 1)) {

908 descriptor_error:

909 dev_err (&intf->dev, "bad descriptor, ignoring hub\n");

910 return -EIO;

911 }

912

913 /* Multiple endpoints? What kind of mutant ninja-hub is this? */

914 if (desc->desc.bNumEndpoints !'= 1)

915 goto descriptor_error;

916

917 endpoint = &desc->endpoint[0].desc;

918

919 /* If it's not an interrupt in endpoint, we'd better punt! */

920 if (lusb_endpoint_is_int_in(endpoint))

921 goto descriptor_error;

922

923 /* We found a hub */

924 dev_info (&intf->dev, "USB hub found\n™);

925

926 hub = kzalloc(sizeof(*hub), GFP_KERNEL);

927 if (thub) {

928 dev_dbg (&intf->dev, "couldn't kmalloc hub struct\n");
929 return -ENOMEM;

930 }

931

932 INIT_LIST_HEAD(&hub->event_list);

933 hub-=intfdev = &intf->dev;

934 hub->hdev = hdev;

935 INIT_DELAYED_ WORK(&hub->leds, led_work);

936

937 usb_set_intfdata (intf, hub);

27
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938 intf->needs_remote_wakeup = 1;

939

940 if (hdev->speed == USB_SPEED_HIGH)
941 highspeed__hubs++;

942

943 if (hub_configure(hub, endpoint) >= 0)
944 return O;

945

946 hub_disconnect (intf);

947 return -ENODEV;

948 }

SIS XA R BOE AR IR F L usb-storage (150 6 IRAT TN AZAHMER 15X A R H 2
894,895 X JLATE M. R MERATEN usb-storage /& 2.6.10 WAL, ML R,
WA BATE RS 2.6.22.1 BN HUETT ISR, YA A 482 U AR 2 2 .894 1T, desc,
JEIXA BB 2 LA struct usb_host_interface 454454, LS w24 T 24 4E KRS
altsetting, MU 74N 5, 0 DL 8% B S e s AN IRE T Lstruct usb_host_interface 45
FAAA I 52 SCHAR I A2 R IR, 451 0 28 1 ek ot T, A1 133K B P — VX A 4l R AR ok
H include/linux/usb.h:

69 /* host-side wrapper for one interface setting's parsed descriptors */
70 struct usb_host_interface {

71 struct usb_interface_descriptor desc;

72

73 /* array of desc.bNumEndpoint endpoints associated with this
74 * interface setting. these will be in no particular order.
75 */

76 struct usb_host_endpoint *endpoint;

77

78 char *string; /* ilnterface string, if present */
79 unsigned char *extra; /* Extra descriptors */

80 int extralen;

81 };

O RO 7L AT, X B A — A R, R Y B TR R R I 45 M struct
usb_interface_descriptor desc, NIA4 AT 454t fik desc, i bk — S HAT & F
#|,desc->desc XL 2.

[ FE 895 4TI MIRE T A T Z R IR E,, interface_to_usbdev()iX /2t A T M— struct
usb_interface 145 /TR E 15 2 A5 € AHC 1 struct usb_device &5 tATaE X 54
A intf BB, A hdev IE2BATXHA T hub 1fi & X F—A struct usb_device
SERIRTRET .

897 #| 902 17,1X &4 OTG MMk 1), 0 T fiifb il i, 713X BB A — AR B, BB Fe AT 1A
Y OTG.IE NG Bk 1 b 4 — /MU i CONFIG_USB_OTG K3, 0TG i/t On The Go
(8 IEAE AT rh ) B USB A& b e A DL R e (R TV HE 21, AATTAS T3l A2 1 AT IR
Fib— AN A e A, A A I BIUIR, Bl 2 1 A & Host, 5 Y 21 4%, B4

28
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A, Y Slave, B I WA ABAMERIE, G —6 Host 5—6 Slave B4 A s
Bl I AL, 1T 5 K38 [T R B AT X 45 T USB OTG M, THE L T OTG 4%, EIRE il BAFE
1 Host, JRAEFE Y Slave [F3& UL UARA — N EOSAEPL /R F — S 3T EIPL, 1% A —/> USB
Pz 1 B PRAS R R, AR 5 3 mT LAAEAR M40 1926 L U FTED Sk T AN AT 7448 3, ik 2
DU R TR, S 0L CS AN EHELF A 20T AR H BRI BATAN T FF 3 HF OTG 1)
i BT %, 1 X B IR A1 F # ) CONFIG_USB_OTG_BLACKLIST_HUB, H: 52 5t /& —
CONFIG_OTG "I [fl [)F-3e 0, AN Ji5 # AR AR 5 WA B 25, AL PAA T AN

904 ) 911 17, X FESELIE UL T, 54 USB B % '& 8 TWEAN IS, LA 128, IX AR 2 BoK
T8 1, B TR TR 2 LA C & e T2k 1, L hub 11282 O, Hl) desc->desc iX />
interface #fi i& #F W i1 ) blnterfaceSubClass it % /& 0. F LA X B A 2 ) Wy 4n 7
binterfaceSubClass A4 O A t 4 17, st A4 T A& 1,3 [Alne, 3R [I{E 72 -E10. 3t & — D A
P [ OB RS 8 AR, ISR TE AT A BIWE 2 AN TR IE R 2 i A e A R il 7Y
I DA 1 A= 11 hub B A S 1) binterfaceSubClass iX—{ R T 1,56 T
SEERUE X hub RIS RE AR, 731 77 TS TE 5 AR pi AR PR & IR B R P 2 e ll XA 1)
WA A AR EILIR?

914,915 47, H S 1l & 22 A 2 1, B0 LR IR R B Al — R T, X O HIWTX A hub A
JUAN R L, B B Endpoint.spec #EE T hub 52— endpoint, 1 it endpoint, X4 hub [
A % 2 vh T A A 2 ARG AT 2 A A, A DAL R 28 A A e B A B S SRR 1) R — A
usb &S — Al AL T AE desc->desc.bNumEndpoints 12 A EIIEAN K 5 HR
A A il ) R X AME AR 18 2 5 I SO T 7598 HRE gz 1]

917 AT, WL A BUIX A ME— 135 a5 IR L (1 3 s FIR A, 920 A1 921 AT HLZ FIWHE AN riE A2
F TS s, TR AN S I i — A AR [P R A I

SR AR Ul L (0 B DR AR AT B, I I AR A A T4 IE S 24— LR J0 g, L FRAT 14k 22, 11
HIEE, 15 BT BE, fl - (K 5T AE 2, 0 2 MR ATLIR

924 17, #FTER RS K.

926 17, i hub %45 K struct usb_hub. B 28 RHERRATT 2k H R AN g b A & LT,
AR LA A AL 926 17— AR FH ) F %, kzalloc () . e SEIX AN B H0 2 Bk 1R A
BRHS A SR BATT AR K P A A 1 IR A 2 X A i, SE 2 T kmalloc () B 2 ], 24 J5
memset()k#iaA, MBLEE F T, — 2206, B kzalloc(), SRS R T R IS A R 4L,
BT s I e = I an ok 0. LS S IR S ¥ Sk Ui, JniE B N i T kzalloc )R IRk 1)
kmallocQ) M memset) it il LA 1,3 i A AZ H A A7 IS 230 H P 53, 010 0 1 5, 458
AT I 20 10 S s AT 0 AR G AR A 1k P A% B ok B P — 2% i L kmalloc/memset %
kzalloc (1SR Ay S AL K T SEBIX 7 TH AR BT L E M 2005 fEIR N5 I kzalloe 2 ),
N — A R A PAZ AR RV 22 L E HL TR #1858 S5 4 JFUR K kmalloc/memset Zigiffe il 7
kzallocQ). MHAITX HLak & it —40.927 F] 930 47 AN UL T, 1 5 % i s o A st ik 17, 3% [
ENOMEM.

932 A7, C AT Z A UE T A4 0, o AR, — N B A8, hub_event_list, 28 5 54
hub #4H —A 2 B FAE S, & 1X B hub->event_list, § [0 A A8 4646 T 4 )= 1 A
hub_event_list, iMiX B A TER 6 .4 hub 545 48 A4tk —4> event_list.
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933 1T #1 934 17 ,struct usb_hub 1 ¥ B 4> i i ,struct device *intfdev, struct
usb_device *hdev, Wk AL AH Z Ui 708, 25—, A E KL usb B &, pei il
Ui, scsi B W IF, Linux P9 A% Th#8 h frifE 6 — A struct device 45 Bk filiig, i Ll intfdev 5t
FIPAA1IX usb hub AHOCIEE struct device fig%t, 28 /N, AR A& hub i, u B4, B 2 hl
F Al usb flFR 1, usb core # R URUES: —AN struct usb_device Kk, Ll hdev #ids &
HIA1X/N hub A% N struct usb_device fg4l. X &8, ZE A1 H hub_probe Z fiitc
LHNTI T #AE AN S8 struct usb_interface *intf i, HAKE A4 31,4} T root hub 3k
Ui, 1X ¥ K F host controller FIRANFEF, FEAT1SEA 22 FRER AHXET-— ANl R 2% hub, ARAH
M1—43 )L B W 53] 1 struct usb_interface, X4 @37 3F 918446 — > usb ¥ 4% [#) struct
usb_interface 1E /& hub JX2) B S S 2 AT hub 3K ) 55 i A7 1) 7 . DA 46 3
TIXAN ) 58, AT S0 T 6T A usb W& I3l H probe 841 & EAT AR UL 3 A
(7, L W i A1 31X B hub_probe S 1% 1 hub S 6 /2 E U8 A 12 L A AT 22 /i 38 A
usb-storage " i A = EL1) p6 % storage_probe() 7T 5 A28 W T 1 23X 1F & oA AR AN IE 1.

L eSS I

R ARARAE ,— SO A JE T FrSBS K A3 AL 20 JUAS 5 BRI A 3 35 K e 45 U 2
TS 2 14 5 W A I 10 B AT R 2 i, I AN A I A 8 1 A L IR S 1 S R
IR P — S SR TR IS A5 BB ) — Tl ORI G BRSO PR i DR A T I S 5%
(Kizah, S EUL S TR G R AR, IF 5 DRSS T 07 28, T s ™ A e 5 i e
VU 23 S R G AEAN N (A4, e g S EERNUS O, e 24 G SO e R AR A2 1L,

FIN 1979 41 12 A # TS 3 R PAESR ERE A et & BAE T OB ik &5 2 5,
M IR AR R X 4 BR , R N R 2 27 (O R RIR Z0 (R IR VF 22 N 1 B3, IR] IR RN
RAE SN GIN T 25N, B n 72, B AnEGs, BN e 5, PR R A5 I N2 T Ak A B,
FERTATMNAPIRE AL 288 Linux FAB AN TSGE U0 AT 5 272 0 R B8 . A e FoRe i,
WA IS 25 N TRl AR RAT A AN IR ) S BT Linux Y AZARRE pa i SE 2 i 24, J LT
BT TCAEATEIIREIE AR 2 o825 ISR 40 4 1A B 50 RARAS AN ST e A T4, R
PRAERRIFEANIZ, 6 2 T 53— DRI ARA S P SORF ORI A s O B T W14 1F
TEAR A T HT46 55 I8 J5 RARIEAN LT3 R bR B RGN T D gl & A A AH ) R
FEAHBE AT WAL 12 sURAEIEAE T 3 mRAE.

ARG REZ?BRAE —HX2BH,ZAMNMKE LR KM, L 935
A7,INIT_DELAYED_WORK().1X &t — 5K Fr [ L. [FLEA T MR E =R 2] T, 76 hub 33X L 347
(R XK s A AR AR, 6 T84 [H ) 45 78, 6T IR 2EE usb-storage HUITHFE AR 2 R I 474, Fedi ]
NG 2 A8 AR T EF (R 2R 7, BT T e A IR 28 A8 5 52 SRR s DRIAR 15 B 55 AR, 7
JUAAE BRI, BEA SRS G T 1S & 3 S MR G5 I8 R id & | 2 &
IN(ES

BTl A EAMNHH KM ERE RV R LZ T & A W& F. 5K — 17,935
17.INIT_DELAYED_WORKQ) /&t —/N%, Tl 14 e AL T A~ 241 . &hub->leds il led_work.
X B AN BRI AL 54 INIT_DELAYED WORKQORBAZE, HESz 89 Ak 4 8 4 ) Lk A5 31X
ANET AN 2.6.20 [ NAZFFARIZA ZA T B8, S RIXAN e = A3 Ja R BUs T P4
SR T AL T AR A W L6 m) 5 A% U B AN B g BRI T, UiA T4 make R i L

AR
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error: macro "INIT_DELAYED_ WORK" passed 3 arguments, but takes just 2
249K S A PR A R TR AN R
error: macro "INIT_WORK" passed 3 arguments, but takes just 2

TR RATRATAIES INIT_WORK F1 INIT_DELAYED WORK. I SZRT# 42 54 1 — AN
B, AT R B A i b 1 AR BAAL X AN 2 #1858 X T include/linux/workqueue.h Hi:

79 #define INIT_WORK(_work, _func) \
80 do { \

81 (_work)->data = (atomic_long_t) WORK_DATA_INIT();
\

82 INIT_LIST_HEAD(&(_work)-=>entry); \
83 PREPARE_WORK((_work), (_func)); \
84 3} while (0)

85

86 #define INIT_DELAYED_WORK(_work, _func) \

87 do { \

88 INIT_WORK(&(_work)->work, (_func)); \

89 init_timer(&(_work)->timer); \

90 3} while (0)

A I ABAS PR SRL BiRIS A HL KIS L5451 3R 1y, DR A IR SR P A0y 1 5, MG IUAE T 2 K3X 2%, 5)
Bl T L 2R V) bR AU 2R (N Bt A SR I T A T BOX R AT ST AR A A L
YIRS LA, 2 B 5, — DN AN AN BUR AN, DO 5 M ANKE, — 2 2T,
JUANIL A S B b BEARAG A 1, A SR Rl sl 56 th Y BE 5%, A3 I D AT X 4L 4 fr T Bk A
FANNF I ) =AURNE. B 2, KT ARSI, X A4 i, Linux ARZSEEL T — W IZ 2R RE,
HW 5, ps fir&F — MEEER,

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # ps -el

FS UID PID PPID CPRI NIADDR SZWCHAN TTY TIME CMD

4S 0 1 O 0 76 0- 195- ? 00:00:02 init

1S 0 2 1 0-40 -- 0 migrat ? 00:00:00 migration/0
1S 0 3 1 0 94 19- 0 ksofti ? 00:00:00 ksoftirqd/0

1S 0 4 1 0-40 -- 0 migrat ? 00:00:00 migration/1
1S 0 5 1 0 94 19- 0 ksofti ? 00:00:00 ksoftirqd/1

1S 0 6 1 0-40 -- 0 migrat ? 00:00:00 migration/2
1S 0 7 1 0 94 19- 0 ksofti ? 00:00:00 ksoftirqd/2

1S 0 8 1 0-40 -- 0 migrat ? 00:00:00 migration/3
1S 0 9 1 0 94 19- 0 ksofti ? 00:00:00 ksoftirqd/3

1S 0 10 1 0-40 -- 0 migrat ? 00:00:00 migration/4
1S 0 11 1 0 94 19- 0 ksofti ? 00:00:00 ksoftirqd/4

1S 0 12 1 0-40 -- 0 migrat ? 00:00:00 migration/5
1S 0 13 1 0 94 19- 0 ksofti ? 00:00:00 ksoftirqd/5

1S 0 14 1 0-40 -- 0 migrat ? 00:00:00 migration/6
1S 0 15 1 0 94 19- 0 ksofti ? 00:00:00 ksoftirqd/6
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1S 0 16 1 0-40 -- 0 migrat ? 00:00:00 migration/7
1s 0 17 1 0 94 19- 0 ksofti ? 00:00:00 ksoftirqd/7
58S 0] 18 1 0 70 -5- 0 worker ? 00:00:00 events/0
1s 0] 19 1 0 70 -5- 0 worker ? 00:00:00 events/1
58S 0] 20 1 0 70 -5- 0 worker ? 00:00:00 events/2
58S 0] 21 1 0 70 -5- 0 worker ? 00:00:00 events/3
58S 0] 22 1 0 70 -5- 0 worker ? 00:00:00 events/4
1S 0] 23 1 0 70 -5- 0 worker ? 00:00:00 events/5
58S 0] 24 1 0 70 -5- 0 worker ? 00:00:00 events/6
58S 0] 25 1 0 70 -5- 0 worker ? 00:00:00 events/7

BBk L B o 3X JLAT T events/0 3] events/7,0 ] 7 I SEHR 2 AbFH 3% (1K) 2 5, BEAN AL BE 2 X I
Hob AR BRI N ML FE S B4 LB B N IXFE 2R, events/0,
TR BE I WAL BB S B B 2t — A events/1 [HZFE. EH1)LiX . Dell PowerEdge 2950
PIFLAS,8 AL ELER, T LLGE A& events/O £ events/7 T .

25T 50X e events A AT 4 s WS 282 1 S AT LR ARTWHRH 1R 21X 28 events i I8 T AE 5 2k
T2, 5% 1 worker threads, S ffi U] I, JX 6 N 1% AL B 10 T AR 26 R 1 45 T4 5 LR REAN 510
— M T ARG, 5k FH 1 work queue. TAEBAA F1E F 38 TAEHE G, 28— AN W A% 2k
PR 2T, B E IR R i RIS T — N R AN AR Sy BB AT o, AR R R AN )
AT B, IS AR BA B HE LA A8 M 2 AR 380 o Wt A A A — AN IR i 4% o e, 1 AR v
T FRD R 2 R T, V80 0 P WA L, AR A o R P 2 b gt 2w AR 88 ] L IR, 28 358 P B e

A LG L, i B PR R A b 2 A5 B e ] led_work Q)iX 4 — N RATH 5 R 3 B4
TAT P A sk e AR AR BA AL o fer R e ? 5 — Pk 2 AT INIT_WORK() 26 #
INIT_DELAYED_WORKQ) KAIUEAIX A4 —A T A, BB WAL 45 W60 T 2 5 Bkl SR g A2
WX A led_work() B %, B 4 A1 K % — 4) schedule_work() Bt #
schedule_delayed_workQ)#t ] AT, RE 1), AATTIZ BLAE FH 1) 52 INIT_DELAYED_WORK(),
M2 JEFAi 141 schedule_delayed_work(),iX fij&—x . & &, B B4 T — B E
RJG FAT AN BB BT LL A4 )R 4 L8] schedule_delayed work ()X AN 5, 1 e BT
EZE, A EATX B &hub->leds, 75— AN e AR B B 7 2R .&hub->leds /&
4 Wg2struct usb_hub ik 51, struct delayed_work leds, % 7/ TN TAEH), &
struct delayed_work, X445tk X1 include/linux/workqueue.h:

35 struct delayed_work {

36 struct work_struct work;
37 struct timer_list timer;
38 };

SR —A struct work_struct Fil—4> timer_list, {2 4 711 TAERAZI B I A i T
VB, JG R0 T Ree SCILAE I AT  WEAT TG B A3 50 B 11— R B L events f, SAT T v —
ARtk struct workqueue_struct, 2 Ul e AT 14— N AAI, 58 T L AU TAEBA
FK LIV, &0 LA A AN — A BAS, BT DLEEAE R events SR IFEX AN A, 5K
ZHG DKL, AR IERE T events X RRIEXANBAF, A2 UK KA X 4 — AN BAA1, B4 H
W25 HIah 4k, LA INIT_DELAYED_WORK(), X4 —HI4A4b e, 52 br_Fat /2 —4 struct
work_struct Z5HIRLEE—AN R E, 5k L annE A X BT AN 241, &hub->leds il led_work()
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% 2, i 241k hub_leds i struct work_struct 45 #4451 % 5 led_work O M4 T 2Kk,
18 0] 5 A 4852 I 245 I struct work_struct 52 52 T include/linux/workqueue.h:

24 struct work_struct {

25 atomic_long_t data;

26 #define WORK_STRUCT_PENDING O /* T if work item pending
execution */

27 #define WORK_STRUCT_FLAG_MASK (3UL)

28 #define WORK_STRUCT_WQ_DATA MASK (—=WORK_STRUCT_FLAG_MASK)

29 struct list_head entry;

30 work_func_t func;

31}

BRI 5 IX AN A fune 18 a6 46 1 H It & ik func $i5 1) led_work (), iX sl 248 5E , T BA LA
JaAATH schedule_delayed_work () e, 14T #4453 struct work_struct 45 #4 {4
ST A AT led_work QXA e84 g ALk — Ik, — B0 e , NS 1,0 1
led_work(), It s 2 0 B X , L A BE A, i VR SR BVR 2 1 I KIS AT — N BE ), A4 SR
Ve 7, 2% schedule_delayed_work (st el PL T We 25552 [, events X4 —AN2k
PR, & SR hub (1) A A% 2B — #4750 50 40 21, o g7t B AR, e 2 — AN BEAG B0, 1
schedule_delayed_work() 1 /5 H 5t f& e B axX AN 26 72, i U0 19 1, 2 S8 38 3 2 IX A4S struct
work_struct fi A workqueue_struct iX>BA 51 HL, 8K 5 i il By HE P ) events. X 5 events gt
AN B R IE N, A e e R HEAE I DS AT, R A L I, B IR T ZER A O,
T Uf, A R A AT X A RYET A, — A INIT_WORK(Q, — 1
INIT_DELAYED_WORK(), J7 # it % ] - R LAAT SE IR 10, 11 727 il A2 8047 S I 114, 3K HEL i A7)
WH )72 INIT_DELAYED_WORKQ), AN i #5001 56, i — & 182 WL INIT_WORK QAT T,
KIAREATT hub SR A7 o — A 757 AR FH AR BRI A — AN HL, T AN T SERE I, it LA
] INIT_WORKQOZEAT Y64, SR 5 A0 75 22 FAH OC ek 2 1 s fige 1 I schedule_work QB A] .
5 A, B HAK.

BER BEIX AT AT Linux A T T AE BRI BL R AR 0 B, P R e KL
INIT_DELAYED_WORK() X schedule_delayed_work(),INIT_WORK() X
schedule_work().

KT TAEBNFIHLAL, PEATTIE 5 FH 2 55 48 P A o6 25, e 1152 cancel_delayed_work(struct
delayed_work *work)#! flush_scheduled_work().H+ cancel_delayed work ()= &
AT B R AN E B PAT 1) AR, XA BR B IAE AR AR XA TAE IS AR AT I I e 25
B flush_scheduled_workQFI1ER, &0 T B b 54 4 A 0 B, B U 51T LA 2
TR HE U] 7 11 3 4, AT AR I &7 K AR A — T TR, By i e R W B A
R, B AV 10 T AT 42, 564 5 B S ISR R Se G S EAS AR I 1 AN R,
RIEHA FARK cancel_delayed_work 2 5 #&#13 H flush_scheduled_work ()ix /™ ek 44,
FERERTT AZBE, i R —ANBUE ] T TAEBAZIHLE]L I BRI T events XA BAS, I
DA EN XA Z R, S0 250158 XA R 28, 3X Y AR BT — AN TAE A A2 0, ek s —
A, HLEIBAF A AR AT LS AT IR [A] 28K, 7R SR IR R o, 3K R 0nT DLIE N AR
FOERHT 56 T 2 5, XA SR 80 o W me B, AR5 e AR 0] T 00 T IX LXK AN 56 4w DUIXORE B
fitt ,events X WX ANBAS, N FAKAZ I FIERIPAT, — A — Ak, B ER TR R 45
T, B BARAE AR AR AS TAE I TAEBAS I ECH R T, 08 events 7E R BABIE BRS¢l EAR
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ARFEAHE, e S A 7, N 3 AT AB LB N AN 0L, R SR N-1 AN B
BHGE T IS ULIZ AN AT AR 2B LA, T B 1R IR L R ANEL I A B R R 2 KA
(R Fid ok 32 it 7 — A ek %k, flush_scheduled_work(), 45 %34 FH, LAY 182 T 18 1) 55 40 4 A1, e sk
i o N A VA S W Pt R s r N u

Ok, K TIX L6452 Lt R BIZX B, H S WA H SR 251 hub 3Kz B 312 He4 11 ok B A ) Bl A 1.
) T8 % R K gl A WK L 4 B AT B INIT_WORK/INIT_DELAYED_WORKQ) i,
FAVEBEIM A 25 R AEAE A0 T LAFRATT LR H DAARr . SRR TR ) 28136, K27 AR 0 sl A
SEAE, A RANGE S e, st L AR K 25 2 8

While You Were Sleeping(—)

BALE T AR AR < <y 2> B SR s R P 2R 2 A LT 2 /N RN SR (1 0 /N R 2
PO XA T S BRIl R AH S b sl AN A& i 4 58, R BRI ) SRAS
MR LR 5, AN HL 11T 2%/ B2 36 160 A9 6 208 S35 PR 1) 7 (1 — 7 X (B2 A B A3 B
JEE e 2O A B2 1) T RE S A BAEUET LR, T T T 20 A2 T BRI Ao Je 1) 42 3 880 T
Pale 20 ORI R B F B2 PN NGB 1] T B s ot it — M3y HARIIN BRI H 7,
BT HE SR BRI — A7 TR, Ja RS TR BRI A7, TR

B TR 725, B e MM HARIA, B G300 HARAS G 55 AR R AT A A
HSRAT i B A B EOR A i b 2R BT — A S A 1 H A, e — 38471, BRER hub_probe, B
F)F Bl hub_thread O FIAUS A 1F. GBS  JaT . XA E H?)

kL UT A hub_probe()f: FE,937 £ 941 17,937 17 &AI{E usb-storage .4k Wik
T ,usb_set_intfdata(intf,hub) [/ Fl & ik intf A1 hub SSIBGE K, M UG , Bl 14018 struct
usb_interface *intf, il nJ LB 5 2 LK) struct usb_hub $84F . X P EARZIR 4l AR, 1R
{7 PP, (AR AR FE B XA LU P 2 I AR FRATT, i AR 5 48 B google ARER 4% 5]
AR 72, B s A N — R BB B 1 2 N 21l AT 0.

938 17, W & intf [ need_remote_wakeup 4 1.
940 17, XA B4, # U)X S hub & 3 3 4%, 8 4 ik highspeed_hubs i

—.highspeed_hubs J& hub —/ drivers/usb/core/hub.c 9114 Ja A8 & D) H it Y 1% 34 &
Jri A, FLE SO,

848 static unsigned highspeed_hubs;

static, i A4 S hub.c XSSO 4Ry 28 T3 JUANAR B2 Tk 1), 5 I AR A
2T FH.

943 #| 947 17,45 T X JLAT ¥k ,hub_probe #t#i5e T . RATHEA 4 E S b6 %, 1R 8
%X, hub_configure XA~ s 0UE HIKRICE hub (19,32 [FME/NT O B AT T, 3 BB 2,
154 hub_probe giik[Hl O, 0, H w47 hub_disconnect(), Wi, 3F H ik [Al 45 52 AL
-ENODEV.hub_disconnect H 5z uh /& Al hub_probe() % W ) 65 i, 2L WE K ¢ & 515 24 4]
storage_probe ()l storage_disconnect ¥ & —FE. A 156K FE hub_configure(). X/ i
HRT ELAE IR T, O —A> 300 SRAT kAL [FIFEIL 2K B drivers/usb/core/hub.c:

595 static int hub_configure(struct usb_hub *hub,

34



O NANTRRL S 5, R0 A R A AR

596 struct usb_endpoint_descriptor *endpoint)
597 {
598 struct usb_device *hdev = hub->hdev;
599 struct device *hub_dev = hub->intfdev;
600 ul6 hubstatus, hubchange;
601 ul6 wHubCharacteristics;
602 unsigned int pipe;
603 int maxp, ret;
604 char *message;
605
606 hub->buffer = usb_buffer_alloc(hdev, sizeof(*hub->buffer),
GFP_KERNEL,
607 &hub->buffer_dma);
608 if (thub->buffer) {
609 message = "can't allocate hub irqg buffer";
610 ret = -ENOMEM;
611 goto fail;
612 }
613
614 hub->status = kmalloc(sizeof(*hub->status), GFP_KERNEL);
615 if (thub->status) {
616 message = "can't kmalloc hub status buffer”;
617 ret = -ENOMEM;
618 goto fail;
619 }
620 mutex_init(&hub->status_mutex);
621
622 hub->descriptor = kmalloc(sizeof(*hub->descriptor), GFP_KERNEL);
623 if ("hub->descriptor) {
624 message = "can't kmalloc hub descriptor”;
625 ret = -ENOMEM;
626 goto fail;
627 }
628
629 /* Request the entire hub descriptor.
630 * hub->descriptor can handle USB_MAXCHILDREN ports,
631 * but the hub can/will return fewer bytes here.
632 */
633 ret = get_hub_descriptor(hdev, hub->descriptor,
634 sizeof(*hub->descriptor));
635 if (ret<0) {
636 message = "can't read hub descriptor";
637 goto fail;
638 } else if (hub->descriptor->bNbrPorts > USB_MAXCHILDREN) {
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639 message = "hub has too many ports!";

640 ret = -ENODEV;

641 goto fail;

642 }

643

644 hdev->maxchild = hub->descriptor->bNbrPorts;

645 dev_info (hub_dev, "%d port%s detected\n", hdev->maxchild,

646 (hdev->maxchild == 1) ? " : "s");

647

648 wHubCharacteristics =
lel6_to_cpu(hub->descriptor-=wHubCharacteristics);

649

650 if (wHubCharacteristics & HUB_CHAR_COMPOUND) {

651 int i;

652 char portstr [USB_MAXCHILDREN + 1];

653

654 for (i = O; i < hdev->maxchild; i++)

655 portstr[i] = hub->descriptor-=DeviceRemovable

656 [((+1)/8)]&A<<((i+1) %8))
657 ?'F' : 'R;

658 portstr[hdev->maxchild] = 0;

659 dev_dbg(hub_dev, "compound device; port removable status:
%s\n", portstr);

660 } else

661 dev_dbg(hub_dev, "standalone hub\n");

662

663 switch (wHubCharacteristics & HUB_CHAR_LPSM) {

664 case 0x00:

665 dev_dbg(hub_dev, "ganged power switching\n™);
666 break;

667 case Ox01:

668 dev_dbg(hub_dev, "individual port power
switching\n");

669 break;

670 case 0x02:

671 case 0x03:

672 dev_dbg(hub_dev, "no power switching (usb 1.0)\n");
673 break;

674 }

675

676 switch (wHubCharacteristics & HUB_CHAR_OCPM) {

677 case 0x00:

678 dev_dbg(hub_dev, "global over-current

protection\n");
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679
680
681

break;
case 0x08:
dev_dbg(hub_dev, "individual port over-current

protection\n");

682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705

%d)\n",

706
707
708
709
710

%d\n",

711
712
713
714
715
716
717
718

719

break;

case 0x10:

case 0x18:
dev_dbg(hub_dev, "no over-current protection\n");
break;

}

spin_lock_init (&hub->tt.lock);
INIT_LIST_HEAD (&hub->tt.clear_list);
INIT_WORK (&hub->tt.kevent, hub_tt kevent);
switch (hdev->descriptor.bDeviceProtocol) {

case O:
break;
case 1:
dev_dbg(hub_dev, "Single TT\n");
hub->tt.hub = hdev;
break;
case 2:
ret = usb_set_interface(hdev, O, 1);
if (ret ==0) {
dev_dbg(hub_dev, "TT per port\n™);
hub->tt.multi = 1;
} else
dev_err(hub_dev, "Using single TT (err
ret);
hub->tt.hub = hdev;
break;
default:

dev_dbg(hub_dev, "Unrecognized hub protocol

hdev->descriptor.bDeviceProtocol);
break;

}

/* Note 8 FS bit times == (8 bits / 12000000 bps) ~= 666ns */
switch (wHubCharacteristics & HUB_CHAR_TTTT) {
case HUB_TTTT_8 BITS:
if (hdev->descriptor.bDeviceProtocol = 0) {
hub->tt.think_time = 666;
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720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763

dev_dbg(hub_dev, "TT requires at most %d "
"FS bit times (%d ns)\n",
8, hub->tt.think_time);
by
break;
case HUB_TTTT_16_BITS:
hub->tt.think_time = 666 * 2;
dev_dbg(hub_dev, "TT requires at most %d "
"FS bit times (%d ns)\n",
16, hub->tt.think_time);
break;
case HUB_TTTT_24_BITS:
hub->tt.think_time = 666 * 3;
dev_dbg(hub_dev, "TT requires at most %d "
"FS bit times (%d ns)\n",
24, hub->tt.think_time);
break;
case HUB_TTTT_32_BITS:
hub->tt.think_time = 666 * 4;
dev_dbg(hub_dev, "TT requires at most %d "
"FS bit times (%d ns)\n",
32, hub->tt.think_time);
break;

}

/* probe() zeroes hub->indicator[] */
if (wHubCharacteristics & HUB_CHAR_PORTIND) {
hub->has_indicators = 1;
dev_dbg(hub_dev, "Port indicators are supported\n™);
by

dev_dbg(hub_dev, "power on to power good time: %edms\n”,
hub->descriptor-=bPwrOn2PwrGood * 2);

/* power budgeting mostly matters with bus-powered hubs,
* and battery-powered root hubs (may provide just 8 mA).
*/
ret = usb_get_status(hdev, USB_RECIP_DEVICE, 0, &hubstatus);

if (ret<2){
message = "can't get hub status";
goto fail;

}

lel6_to_cpus(&hubstatus);
if (hdev == hdev->bus->root_hub) {
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764
765
766
767
768
769
770
771
%dmA\n",
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
child\n",
791
792
793
794
795
796
797

798
799
800

if (hdev-=bus_mA == 0 || hdev-=bus_mA >= 500)
hub->mA_per_port = 500;
else {
hub->mA_per_port = hdev-=bus_mA;
hub->=limited_power = 1;
¥
} else if ((hubstatus & (1 << USB_DEVICE_SELF_POWERED)) ==0) {
dev_dbg(hub_dev, "hub controller current requirement:

hub->descriptor-=bHubContrCurrent);
hub-=limited_power = 1;
if (hdev->maxchild > 0) {
int remaining = hdev->bus_mA -
hub->descriptor-=bHubContrCurrent;

if (remaining < hdev->maxchild * 100)
dev_warn(hub_dev,
"insufficient power available "
"to use all downstream ports\n™);
hub->mA_per_port = 100; /*7.2.1.1%*/
¥
Y else { /* Self-powered external hub */
/* FIXME: What about battery-powered external hubs that
* provide less current per port? */
hub->mA_per_port = 500;
by
if (hub->mA_per_port < 500)
dev_dbg(hub_dev, "%umA bus power budget for each

hub->mA_per_port);

ret = hub_hub_status(hub, &hubstatus, &hubchange);

if (ret<0) {
message = "can't get hub status";
goto fail;
¥

/* local power status reports aren't always correct */
if  (hdev->actconfig->desc.bmAttributes &

USB_CONFIG_ATT_SELFPOWER)

801
802
803
804

dev_dbg(hub_dev, "local power source is %s\n",
(hubstatus & HUB_STATUS_LOCAL_POWER)
? "lost (inactive)" : "good");
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805 if ((wHubCharacteristics & HUB_CHAR_OCPM) == 0)
806 dev_dbg(hub_dev, "%sover-current condition exists\n",
807 (hubstatus & HUB_STATUS_OVERCURRENT) ? " : "no
“;
808
809 /* set up the interrupt endpoint
810 * We use the EP's maxpacket size instead of (PORTS+1+7)/8
811 * bytes as USB2.0[11.12.3] says because some hubs are known
812 * to send more data (and thus cause overflow). For root hubs,
813 * maxpktsize is defined in hcd.c's fake endpoint descriptors
814 * to be big enough for at least USB_MAXCHILDREN ports. */
815 pipe = usb_rcvintpipe(hdev, endpoint->=bEndpointAddress);
816 maxp = usb_maxpacket(hdev, pipe, usb_pipeout(pipe));
817
818 if (maxp > sizeof(*hub->buffer))
819 maxp = sizeof(*hub->buffer);
820
821 hub->urb = usb_alloc_urb(0, GFP_KERNEL);
822 if ("hub->urb) {
823 message = "couldn't allocate interrupt urb";
824 ret = -ENOMEM;
825 goto fail;
826 }
827
828 usb_fill_int_urb(hub->urb, hdev, pipe, *hub->buffer, maxp, hub_.irq,
829 hub, endpoint->blinterval);
830 hub->urb->transfer_dma = hub->buffer_dma;
831 hub->urb->transfer_flags |= URB_NO_TRANSFER_DMA_MAP;
832
833 /* maybe cycle the hub leds */
834 if (hub->has_indicators && blinkenlights)
835 hub->indicator [0] = INDICATOR_CYCLE;
836
837 hub_power_on(hub);
838 hub_activate(hub);
839 return O;
840
841 fail:
842 dev_err (hub_dev, "config failed, %s (err %d)\n",
843 message, ret);
844 /* hub_disconnect() frees urb and descriptor */
845 return ret;
846 }

40



O NANTRRL S 5, R0 A R A AR

AN IZAS R ARG (H AR AR 5, o AR AU N hub AT LR E, RS H 3 hub.iX

While You Were Sleeping(Z=)

25U, N E— N TTER 1) 598 AT ELE 627 1T# A AT A n] Uit e rp i 2 — 2 1 2,606 17,4
i usb_buffer_alloc() i N 17, k45 hub->buffer.614 47,iH kmalloc() Hii N 17, 45
hub->status.622 17,1H] kmalloc() H11& N7, IX%5 hub->descriptor. 3R 151 5 17X 1 7]
(IRAT WAL — 0 IR B, hub->status_mutex. LG 14 FH55 1, Bk AT T s & 5 5
mutex_lock/mutex_unlock()iX 4 — % e Bk 3453 BF BB Rl A X fEai A A 2,
SIS SR B R T AT R A

633 17,get_hub_descriptor(). i iZ i, WX —ZIk, FoA TR — 4S8 (I AR, X — A7 02 LR
IR —A7, FER SO LG 1992 47— 2 N AE H I I ma gy ) 7 — A el L B AN 5 I
AT, AERA TP N T hub P30 AR FRAT T HT A AR usb YRR S T, 3T 55—
JAE KL, AR5 2 hub #0325 hub B4 usb Fh3, 1H 2 BT hub 78— FRe k1) usb %45,
& usb spec 11, L[ 1H —F KT hub [, filiX —F 4 150 £ UL X /& usb spec 2.0 H11{15
B R, R KX ERRE hub BRI FOREA—F AT, FB L AUE S hub
P T .k, %% get_hub_descriptor, Xyt & & i%— request, 5l il — AN il AL H i 4 s
K, L3RS hub R AT 8 A | hub BX3) 1iX 28 R 5, K 2 #2& K B drivers/usb/core/hub.c
Hrs

137 /* USB 2.0 spec Section 11.24.4.5 */
138 static int get_hub_descriptor(struct usb_device *hdev, void *data, int size)

139 {
140 int i, ret;
141
142 for(i=0;i<3;i++) {
143 ret = usb_control_msg(hdev, usb_rcvctripipe(hdev, 0),
144 USB_REQ_GET_DESCRIPTOR, USB_DIR_IN |
USB_RT_HUB,
145 USB_DT_HUB << 8, 0, data, size,
146 USB_CTRL_GET_TIMEOUT);
147 if (ret >= (USB_DT_HUB_NONVAR_SIZE + 2))
148 return ret;
149 3}
150 return -EINVAL;
151}

F 1L usb-storage MK, —CREEXANRE, ALH — SRk — 2 SikR1Z
ut,usb_control_msg() /& AT — B 2], AME 1 v BAR 2 5 — 1 ,usb-storage LR 4
WA B IX A kB, 3 sz b ousb-storage ML H CH T X 4 — A K, M i
usb_stor_control_msg().# i1 J&,usb_control_msgO)AS 7o VIR I XA 68 55 1) 15 i B
—> request, Mt usb-storage H F A 148 MOX AL Fff , s Ui PA 1T XL 77 3K, 04 34T
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MRS H OSSN T A hub BUAIX 4 2 605 )R 75 3K 3R U BLE — R IRIER 1
g, AR UR UL ES S S A HRR hub?Z 2 T 2555 18 i v s g ?
ANEE N S LB usb_control_msg FEATTYET ) usb_stor_control_msg &% —

FE—FER), AR E T HZ U651 request EA KB XA spec HiLHE K. 5T
GET_DESCRIPTOR X4 request, 18 7 :

bmRequestType bRequest wValue windex wLength Data
10100000B GET_DESCRIPTOR Descriptor Zero Descriptor Descriptor
Type and Lenagth
Descriptor
Index

hub spec }i, bmRequestType #4Zi & 10100000B,normally,GET_DESCRIPTOR [#isf
% ,bmRequestType i%% T 10000000B.D7 &J5lfz,1 ki Wi Device-to-host, Rl
IN,D6...5 X W7 &7~ Request [F2EAY, ] LUEFRIEM Y, 538 & Class K& 1), 80 & Vendor
FE I, 01 5t 7R Class R sE ). D4...0 R B2 7, vl DL Bk, n] DL 8 1, i) DU S i IX HL R
0 Fon i 2 B . X AR B T AH A request, AN[AJY requesttype R T )

USB_DT_HUB %F 29,1 hub spec ¥ GET_DESCRIPTOR XAk wvalue #ftiZ% 2
Descriptor Type #1 Descriptor Index,wValue £4—4 word, & 16 {7,fiLAi 8 7l
Descriptor Type,fifik 8 {7Jil Descriptor Index,usb 2.0 spec 11.24.2.10 H#E T ,hub
descriptor 1] descriptor index 4ZiiA 0.1 5% Fx I,usb spec 9.4.3 BBz T 6T
configuration descriptor f1 string descriptor [ Al JLFikr#E descriptor, L descriptor
index 754 0.1 % T configuration descriptor Al string descriptor K iji,iX4" descriptor
index HRRAEAMAT 405, Ll —/N & 1T LA £/ configuration descriptor. 25 M\ 0 4.
JT LA T hub descriptor >k, wValue it & = 8 {7 %7~ Descriptor Type, Mfifik 8 {7 4/ O
ABLT Xk 2 A A4 7<<8” T, il Descriptor Type,spec ' Table 9-5 & X T &% Fh
Descriptor [f type, W& :
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Table 9-5. Descriptor Tvpes

Descriptor Types Value
DEVICE 1
CONFIGURATION 2
STRING 3
INTERFACE 4
ENDPOINT 5
DEVICE_QUALIFIER B
OTHER_SPEED_CONFIGURATION 7
INTERFACE_POWER 8

tk Device 7& 1,Configuration J& 2,11 hub X H % T ,'& 1 Descriptor type & 29h.1fi
USB_DT_HUB=(USB_TYPE_CLASS|0x09),USB_TYPE_CLASS /& 0x01l<<5.f7bAixX
'L USB_DT_HUB ilL.& 0x29, 1 20h, & -y -2 RN ELHES i 29h Hbit S U RAIE T 77
AR ) N A R TR 2 — N AR R R, PR A 5512 F usb 2.0 spec BLIAARTE 2t 4% 1 29h =k
# 7~ hub [ descriptor type, fRASAFE AL AN (R 21 OXAE SRS S8 A2 0 ROMAR I AN 1
TR BB T AN %L — IR L ARG I [R] A

USB_CTRL_GET_TIMEOUT & —4~% i % 5000, £/~ 5 Fhan .

USB_DT_HUB_NONVAR_SIZE /& — %2 A5 7, 9% 8 7 We 2 15 51 [, 3A1IX FLEHR
31172 hub descriptor,iX /& -1 hub A 51—~ descriptor, i & Ui} T hub i, 5 7185
(17 usb % IR & RRTT, B2 LR ST, v IR TF LAAR ,hub spec [ CtlE LT —AM
ARAF, X hub FAFF. T hub R TFHT 7 AN B2 10, £ AT 4w B AL A 17, (E
S5 ) \AS AT UG, — DI AR 7o i T AR B T CART 7 AN R O HEAR & B NON-Variable, ifi A Z
7 AN FFEG UL AR o8 A2 & B Variable JX 28R ST hub b TS 1N BT IS 1748 AN
YL ARG AR, T2 35 descriptor BAAST JLAN 745 2210 i, e i hub L4 w4
gt [, A4 IXA hub 1) descriptor {73508 hub LTI 4 AN RIS A —FERY, 54K,
A PUAS vty 1 e 2 A0S BE 22 (45 B, AR IR 15 L ) PN 2 22 — 28, DT R 5 1 7 4 K B A —
FE X 4 2% . usb_control_msg Q) Wi R AT By, 82 3 [BIELHE A s DI A% A 1) 71 BE X 3
HUORBE, AT hub R FF AT K . 454 hub spec K&, XK 2 /D W iZ AL 9, T LUX
HL A SO T4 T 9, AR [B] L Y SRR B ) A A A I BB R IR XS T A
. hub JRE) A R 2 7 HR IR T, B PR AR 22 B AR IR T ATT IR AR AR P B0 2 H A
JIT CAREAT 138 T, 22380 Lkl
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While You Were Sleeping(=)

get_hub_descriptor() 4R 7,485 5tiR ] hub_configure()H3k.635 £ 642 47, JI W7 KA (1)
REME, N TERE A T, R T EWIEE 2 HBr—X, USB_MAXCHILDREN ZIHATH
M —AN% 80 31.%F include/linux/usb.h:

324 #define USB_MAXCHILDREN (31)

52 hub v DA —3L 255 A 1, AN 52fr B 2 usb hub &2 B2 3 H 2SR 10 4
g VAR T A 31 JEA B T . 2 AR AR O R WHEIX AN 5 B0 100,200, B A2 i ¢, Tk
AMERGELE— PG L3 B> usb e SCEDISRE, IRA0 S B R AL 1.

TATKE — & hub 3R £ X0 M) B4R 45 74 ,struct usb_hub 1 A7 — /> i 57, struct
usb_hub_descriptor *descriptor, &t & #* 1E hub i & £ 1, 5k F struct
usb_hub_descriptor, & X.F drivers/usb/core/hub.h,

130 struct usb_hub_descriptor {

131 ___u8 bDesclLength;

132 ___u8 bDescriptorType;

133 ___u8 bNbrPorts;

134 __le16 wHubCharacteristics;

135 __u8 bPwrOn2PwrGood;

136 __u8 bHubContrCurrent;

137 /* add 1 bit for hub status change; round to bytes */
138 __u8 DeviceRemovable[(USB_MAXCHILDREN + 1 + 7) / 8];
139 __u8 PortPwrCtriIMask[(USB_MAXCHILDREN + 1 + 7) / 8];

140 } __ attribute__ ((packed));

BT A, B 9 ANFAIE, B R R FAT12 H 3] bNbrPorts, & {83 Number of downstream
facing ports that this hub supports, &t /& UiiX A~ hub BT SCRFR 475 1, W4T 5L W
JEIRXAMERAAZL 31 X, AR, 2 A, 4 T .bHubContrCurrent J& Hub #8531
B K HLIL T R , DeviceRemoveable i FH R A s A it 1 32 (1 1 4 2 75 2 T LB BR 1N, B — A
bit & —Aui 1, W% bit b O, W B R U R B, 1, e B AR R BARS B L
wHubCharacteristics AR R ULBREI— i T, B il sk TR 245 5, J5 A AH 24— 2 A #1
JEAEHIWHEXAME, T AT 13X B4 hub spec B hub descriptor B5E 4 ok, i R B iR, —45 )L
kP 13 X 5K [ Sk B wHubCharacteristics #1545 :
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Table 11-13. Hub Descriptor

Offset | Field Size Description
0 bDescl ength 1 Number of bytes in this descriptor, including this byte
1 bDescriptorType 1 Descriptor Type, value: 29H for hub descriptor
2 bNbrPorts 1 MNumber of downstream facing ports that this hub
supports
3 wHubCharactenstics 3 D1...00: Logical Power Switching Mode

00:  Ganged power switching (all ports” power at
once)

01:  Individual port power switching

1% Reserved. Used only on 1.0 compliant hubs
that implement no power switching

D2: Identifies a Compound Device
0:  Hubis not part of a compound device.
1. Hubis part of a compound device.

D4..D3: Owver-current Protection Mode

00: Global Over-current Protection. The hub
reports over-current as a summation of all
ports’ current draw, without a breakdown of
individual port over-current status.

01:  Individual Port Over-current Protection. The
hul: reports over-current on a per-port basis.
Each port has an over-current status.

1X: Mo Over-current Protection. This option is
allowed only for bus-powered hubs that do not
implement over-current protection.
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Offset | Field Size Description

D6...D5: TT Think Time
00: TT requires at most 8 FS bit times of inter
transaction gap on a full-low-speed
downstream bus.
01:  TT requires at most 16 FS bit times.
10:  TT requires at most 24 FS bit times.
11:  TT requires at most 32 FS bit times.

D7: Port Indicators Supported

0: Port Indicators are not supported on its
downstream facing ports and the
PORT_INDICATOR request has no effect.

1: Port Indicators are supported on its
downstream facing ports and the
PORT_INDICATOR request controls the
indicators. See Section 11.5.3.

D15...08: Reserved

5 bPwrOn2PwrGood 1 Time (in 2 ms intervals) from the time the power-on
sequence begins on a port until power is good on that
port. The USB System Software uses this value to
determine how long to wait before accessing a
powered-on port.

B bHubContrCurrent 1 Maximum current requirements of the Hub Controller
electronics in mA.
T DeviceRemovabie Variable, | Indicates if a port has a removable device attached.
depending | This field is reported on byte-granularty. Within a
on byte, if no port exists for a given location, the field
number of | representing the port characteristics retums 0.
ports on . o
hub Bit value definition:

0B - Device is removable.
1B - Device is non-removable

This is a bitmap corresponding to the individual ports
on the hub:

Bit 0: Reserved for future use.

Bit 1: Port 1

Bit 2: Port 2

Bit - Port (implementation-dependent, up to a
maximum of 255 ports).

Variable | PortPurCiihask Variable, | This field exists for reasons of compatibility with
depending | Software written for 1.0 compliant devices. All bits in
on this field should be set fo 18. This field has cne bit for

number of | €ach port on the hub with additional pad bits, if
ports on | necessary, to make the number of bits in the field an
hub integer multiple of 8.

648 17T, H— M 45 H: wHubCharacteristics A A 75 5 1 5 wHubCharacteristics,
M 650 1Tt FFUEFIWT T, 1 Se HIBE A e B A% % . (E drivers/usb/core/hub.h F15E LT a1 F

— bz,

95 /*

96 * wHubCharacteristics (masks)

97 * See USB 2.0 spec Table 11-13, offset 3

98 */

99 #define HUB_CHAR_LPSM 0x0003 /* D1 .. DO */
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100 #define HUB_CHAR_COMPOUND 0x0004 /* D2 */
101 #define HUB_CHAR_OCPM 0x0018 /* D4 .. D3 */
102 #define HUB_CHAR_TTTT 0x0060 /* D6 .. D5 */
103 #define HUB_CHAR_PORTIND 0x0080 /* D7 */

ghi G Rk E, 2R 650 2] 661 17, WA EE A5, A6 A e BOX M 5 2 T e
ST JURM A A G0 AE— 2 1R, e an e mT LAY hub F SORT LA I i D RE, 84 8 — /N 404 portstr[]k
s AE Ao B A 15 o] AR R B AR 4T B H E Bk AN B R AV, #2111 0,1,2,3
IXEEHARNIE LA T .

663 £ 674 17, HUB_CHAR_LPSM, #AE b5 2%, A0 it hub 5 A () power switching

it 52\, ganged power switching 52 i port — I L, individual port power switching *44&
SR N EFHT TR MR A B 48 . 110 usb 1.0 1¥] hub EHJLELE A power switching iX 4 —AN ik,

676 % 687 17, HUB_CHAR_OCPM, R AE i R4 4=, FLs o ey, AN (B JC il 1% JLAT 6
w21 BN — 2 A5 .

689 #| 691 1T, AW — HiEsi, hub->tt.lock,struct usb_hub 1k i1 ,struct
usb_tt tt,

166 /*

167 * As of USB 2.0, full/low speed devices are segregated into trees.
168 * One type grows from USB 1.1 host controllers (OHCI, UHCI etc).
169 * The other type grows from high speed hubs when they connect to
170 * full/low speed devices using "Transaction Translators" (TTs).

171 =

172 * TTs should only be known to the hub driver, and high speed bus
173 * drivers (only EHCI for now). They affect periodic scheduling and
174 * sometimes control/bulk error recovery.

175 */
176 struct usb_tt {
177 struct usb_device *hub; /* upstream highspeed hub */
178 int multi; /* true means one TT per port */
179 unsigned think_time; /* think time in ns */
180
181 /* for control/bulk error recovery (CLEAR_TT_BUFFER) */
182 spinlock_t lock;
183 struct list_head clear_list; /* of usb_tt_clear */
184 struct work_struct kevent;
185 };

FNIE tt TWRIF S 2tt MY i transaction translator. /R 7] DL S AR al— S R i L 2%, & hub B
T HL B, D) G2 Sl hub P LR FRATTAIE usb W& A =R L, 2002 low
speed,full speed,high speed. i i MAKHE/ 438/ b, H1 H i A0 & L, XA S B A
low speed/full speed 134, %4 high speed K% 4%, b KARBUG , B R A= 7 10K 4T+
AT —Fh high speed (1% &, 46 LA Sl , AR A R L1, OHCI/UHCH IX #f5 & 7E
usb spec 1.0 FIFHE, 5K 2.0 #EtH T EHCI, Sl & Mz i A4 . Hub 47 w=3d hub i (1)

47



O NANTRRL S 5, R0 A R A AR

hub , {H /&3 B — AN A )8 T, ) hub 75 AE S SRR /4 1 B A5 e 2 — ket
SEANSCREM, T2 T — AU TT K, e 5t 07 5 v ARG T/ 4k PR 5 A e, 102, 2 — A
IR AT X A TT, 02080 0] DO BRI/ A 1 4%, WA AR, AR T/ 4l v 4% B0 T,
REEHzE] OHCI/UHCI il ki) hub FHELIRATEAZ UL, H 105,690 AT, WItH—ABA
% ,hub->tt.clear_list. %} J5 691 47 ,yeah, & F W 3| T INIT_WORK(), & ¥ Z & fx g
hub->tt.kevent /&t struct work_struct )45 #44, i hub_tt_kevent j& FA15E SRR,
WSEARIEF R AR — R EPAT. 040 et HWFN, —FPE single tt,—Fi& multi tt.Fi# &
RAEAS hub e —A TT,1f multi tt oA D ESAC 7 —> TT. K24 hub J2 single TT,
KA —A hub —AN TT 3% T, 8 5K B84 5K AT Al R IR 2% AE ] single TT afid K dFE
SR JESAE B!

692 17 switch, hdev->descriptor.bDeviceProtocol, & EHE T , Wl A AT B A& HI
hub->descriptor, fiiX i /& hdev->descriptor,hdev /& struct usb_device i #454l, 1
fi1—HEANIXAS hub_configure() s £t I T8 11, S 2 FIX S hub AHOCI A struct
usb_device &4t B LLX BB FEA FF 2 AR AER) usb B AT, i Hf bDeviceProtocol
7% AL hub spec HA L [ THHLE JX— B T B E tt, %1 hub spec A4, full/low speed 1]
hub ] bDeviceProtocol /& 0,iXF hub g% tt.Jr LA H# break, A H & .4 T~ high speed [1] hub,
I bDeviceProtocol 25 1 F/r2 single tt 1.0 2 &I/x2 multiple tt [f).%+ case 2. XHiIHH T
usb_set_interface, iR ## usb spec 2.0,11.23.1 — 7, %+ full/low speed ) hub, 3L device
descriptor F{f] bDeviceProtocol 24 0,1 interface descriptor #1{¥] bInterfaceProtocol 1 0. %}
T high speed ) hub,H,single TT [ hub } device descriptor ] bDeviceProtocol J& 1,1
interface descriptor [¥] binterfaceProtocol UJZ 0.2k1f, multiple TT hub 54M&HA—4> interface
descriptor LI & AH RN —4™ endpoint descriptor,’ ] device descriptor [f] bDeviceProtocol i #
B 2.5 —) interface descriptor ) binterfaceProtocol 24 1.1 % 4" interface descriptor [
binterfaceProtocol l};& 2.hubs 45— interface,{H & 7] LI B FF setting.usb_set_interface i /&
X/ interface(interface O) W & i setting 1.5y ERIA#AL 2 setting 0.2¢F SET_INTERFACE X/
request, /& usb spec 2.0 J—AMi iR, errata B4 A 1. 53 5k, hub->tt.hub 7t & struct usb_device
SR FRER . hub->tt.multi 32—~ int ¥ flag, B4 1 siE7RIX 2 —> multi tt [ hub.

716 17, HUB_CHAR_TTTT,/5 WA TT #i/& think time R & UL TT 7EALFE P MK/
AR IAZ by 2 Bt e m I TR G b XA B KW TR B il Al TT think time . JX AN [A] 2448 A
SRR AR T L X T A A & FS bit time, 3414138 FS & Full Speed, Ji# % &
12Mbps, Hsz /& 1200 0000bps,8 FS bit time /& 8bits / 1200 0000 bits per
second, [l )% T 666ns. T LAX B gk H] 666ns i sk T . Ak LR R4 & B, H 52 think_time
XA BAT T

746 F| 749 17, HUB_CHAR_PORTIND,IXMRAE—M Y port indicator [1)44¢.0 Ui A
HE, 1 UL FE indicator & TR 2% H IR B S R T 69 4, n R IR S A
indicator /& hub TN FRRAT,— A — A 5 it it R FR 2R KT 30 A2 PR, S L RN 3
O ARIEAIE IR F WAL A 2X A KRV, IS A A BTS2 b A SH g, Al
usb spec LIfi& 45 XM RS HARSEIL LS AL — A LED AT, SR AL P RR (G, 5 P A>
LED T .47 & A% PRI A NAZ A, 25K 240 hub @A HR7-AT 1), AN usb hub I8 2& 5
1 hub, 53 switch 1A 1), G748k, A FR K0T TRR R BlRE A 7= it A2 1R A 3 B .
FER T L, T e A TR AT VP AN TS A Rl T, B A3 DARTAE S L B I, AR T
FTF3fg fEUAE 1 G, N SR T SR A ) BRI LA PR/ AT & an el = 9. e LA, AN S FE - port indicator
(128 ] — 8 e 1K T .
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757 17,usb_get_status(),>k A drivers/usb/core/message.c:

878 /**

879 * usb_get_status - issues a GET_STATUS call

880 * @dev: the device whose status is being checked

881 * @type: USB_RECIP_*; for device, interface, or endpoint

882 * @target: zero (for device), else interface or endpoint number
883 * @data: pointer to two bytes of bitmap data

884 * Context: lin_interrupt ()

885 *

886 * Returns device, interface, or endpoint status. Normally only of
887 * interest to see if the device is self powered, or has enabled the
888 * remote wakeup facility; or whether a bulk or interrupt endpoint
889 is halted ("stalled").

890 *

*

891 * Bits in these status bitmaps are set using the SET_FEATURE request,
892 * and cleared using the CLEAR_FEATURE request. The usb_clear_halt()

893 * function should be used to clear halt ("stall") status.
894 =

895 * This call is synchronous, and may not be used in an interrupt context.

896 *

897 * Returns the number of bytes received on success, or else the status code

898 * returned by the underlying usb_control_msg() call.
899 */

900 int usb_get_status(struct usb_device *dev, int type, int target, void
901 {
902 int ret;
903 ul6é *status = kmalloc(sizeof(*status), GFP_KERNEL);
904
905 if (Istatus)
906 return -ENOMEM;
907
908 ret = usb_control_msg(dev, usb_rcvctripipe(dev, 0),
909 USB_REQ GET_STATUS, USB DIR_IN | type,
status,
910 sizeof(*status), USB_CTRL_GET_TIMEOUT);
911
912 *(ul6 *)data = *status;
913 kfree(status);
914 return ret;
915}

MR AN, AL — A IS SR, GET _STATUS 2 USB Mitsiftigskz —,

*data)

0, target,
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bmRequestType bRequest wValue windex wlLength Data
100000008 GET_STATUS Zero Zero Two Davice,
10000001B Interface Interface, or
100000108 Endpoint Endpoint
Status

XA SR IGZREAT =Fh,— P 3015 Device [FPIRA, — ML 3RS Interface (PR Z, —Fl2 3k
FURPIRAS, 1 LA 4% 338 (1 4 USB_RECIP_DEVICE, 5l /& 3543 Device [FPRAS. B4 B
2 Jii,Device HPREHBARAAE T hubstatus BT T .

763 & 788 17,/ if/elseif/else 414 . 154 if FIWT 421X 4 device &N root hub, Ul
R root hub, 2R 5 #Ir hdev->bus_mA, XM E1E host controller [F3XaNFE 7 E 1,
T HCSRYE, THEHL usb 5 R LR E 500mA L, Ak host controller A4 —AN ik i
power_budget,7i: host controller f4AIFEFH, root hub [ hdev->bus_mA ##&E A
500mA L power_budget 45 /NI —A, Rl a0 SRARE MG — 1 drivers/usb/core/hcd.c,
r4E R BI4E usb_add_hed XA R EF AT IX 4 AT,

flu-'
H

[rl

1637 /> starting here, usbcore will pay attention to this root hub */
1638 rhdev-=bus_mA = min(500u, hcd->power_budget);

power_budget &4~ host controller [ C &4t 1), &1 LLE O, W2 0, R m¥A BRI BT LA
PAT X B W o A RS T 0, 80 A2 KT AT 500mA, T B i, I 4 B R R
hub->mA_per_port J 500mA,mA_per_port s E$E 45— port i HLE. 84 U F
bus_mA J& 0 £ 500 Z [a] {3 H, A4 BEHTIZAS hub B4R ik £ 500mA i i, 2 host
controller AL LA T X 4 K I, IE4 hub->mA_per_port 5t % & 4 hdev->bus_mA,
TN T B R AR AR ) B R 2wt 22 18 R R Dl D A A BB AN AR L TR I, 6 T aX PP host
controller i FR# T HL A AE O, i05% Rk, hub->limited_power iX 4 —Mbr A & oA 1.

B2 A root hub Wg, XA R, USB_DEVICE_SELF_POWERED,hubstatus .
KA RAEX A hub EAVE A AR, BN AME R hub AR E 7 X, B Ot d sl i %
Wz KA IR T 3, B SR SR A L. 770 A7 G Al A, 0 gk 1 B X S — N2 2 ik fi ¥ hub, T2
limited_power ¥ &4 1.774 17, maxchild=>0 B2 —E M RGEX T —A int A&
remaining kit 5%~ £ /0 i, hdev->bus_mA i /&£X4 hub(AJ2 root hub) 4T HIfHL
7,1 bHubContrCurrent AT 143 T, & hub 755 (19 W 7 . 15 2 AH B 2 ) R i AE & 4E usb
g 11 SR /N LR B 28 LOOmMA, 3X /N AR TG 471 2 (uinit load)), 3X AN Fkids & LS 21, /6
AR F VIR — IR H RN 5 4 1 IRFR & A0l B 7 22 06 1R 0 o 25k, 2 4810 1,88 7.
RTS8z, BT A 778 4710 AR AR, EL I ARIX A hub 47 DY 11, B maxchild 4 4, 3544k it
E I ARAFTE] A 400mA HLFIE, B8 2 A SRS 3 1 HLE /T 100mA [R5, B & B0 IE 3 TAE
(1SR )5, 782 17 24k A 1 2804 2 1 mA_per_port 24 100mA.

784 47, A H AL KR hub, 843 U, H A BCE Y 500mA HE.
793 17,hub_hub_status(), x> it 2k A drivers/usb/core/hub.c:

531 static int hub_hub_status(struct usb_hub *hub,
532 ul6 *status, ul6 *change)
533 {
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534 int ret;
535
536 mutex_lock(&hub->status_mutex);
537 ret = get_hub_status(hub->hdev, &hub->status->hub);
538 if (ret <0)
539 dev_err (hub-=intfdev,
540 "%s failed (err = %d)\n", _ FUNCTION__, ret);
541 else {
542 *status = lel6_to_cpu(hub->status->hub.wHubStatus);
543 *change = lel6_to_cpu(hub->status->hub.wHubChange);
544 ret = O;
545 }
546 mutex_unlock(&hub->status_mutex);
547 return ret;
548 }

ARIA A get_hub_status A—FEAJE, WA A GET_STATUS 52 br#E) usb B4R, A
MBS IR IAERXANE RS hub B 2 S, s s~ B s

bmRequestType bRequest w\alue windex wlLength Data
101000008 GET_STATUS Zaro Zero Four Huh Status
and Change

Status

R IR &R A7 4E status F1 change H.fii, Bl hubstatus I hubchange H. . i & %t
hub_hub_status [#13R [FIE IF 5wt 0, 75 5k A2 7 Al iR .

799 % 807 1T FT ENHAME B B

809 17w A HIEM T IEL 3 7. FA'1%118 usb-storage H 1 % # WL 4% i 75 =Q ot
control/bulk &%, M%)+ hub, & &4 77 22 control/interrupt, iy A7 R (010 1F & & 1)
FRIT AL R R IAE TR ] hub_configure FBHE AL ISR 2E A2 80E endpoint, i i 3,
TIEZU T X IERAREE hub (1) Wi &L BT LA 815 47, — B AL i K ) S sB AT 1N % — IR BE & HH
X AT IR host 553X AN iy i (11X 4% 8730, 1X 4% AR i 1) . AN I v 2, hub L i (9 o
Wi #5842 IN [T AN 2 OUT .51 B, usb spec it ix 4 ML (1), AR N KB A ] .

816 17,usb_maxpacket FAE]E S — s W, S e &3k A — endpoint #5IAR 5T 5L 1)
wMaxPacketSize, l{Z: maxp, N S — ki 2 AR EdE L wMaxPacketSize . ASi] LA
R AR T A hub->buffer H13 T 47,1 X B maxp WK TIXAS size, A AT L, ik
‘B4 T hub->buffer 1] size.

WG 821 ATHFMEEEH T, i —4 urb,R/5H A — urb,usb_alloc_urbQ)A~H %
vi,usb_fill_int_urb(Qn/ A —T,>k H include/linux/usb.h:

1224 /**

1225 =* usb_fill_int_urb - macro to help initialize a interrupt urb
1226 * @urb: pointer to the urb to initialize.

1227 * @dev: pointer to the struct usb_device for this urb.
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1228 * @pipe: the endpoint pipe

1229 * @transfer_buffer: pointer to the transfer buffer

1230 * @buffer_length: length of the transfer buffer

1231 * @complete_fn: pointer to the usb_complete_t function

1232 * @context: what to set the urb context to.

1233 * @interval: what to set the urb interval to, encoded like

1234 = the endpoint descriptor's binterval value.

1235 =

1236 * Initializes a interrupt urb with the proper information needed to submit
1237 * it to a device.

1238 * Note that high speed interrupt endpoints use a logarithmic encoding of
1239 * the endpoint interval, and express polling intervals in microframes
1240 * (eight per millisecond) rather than in frames (one per millisecond).
1241 */

1242 static inline void usb_fill_int_urb (struct urb *urb,

1243 struct usb_device *dev,
1244 unsigned int pipe,
1245 void *transfer_buffer,
1246 int buffer_length,
1247 usb_complete_t complete_fn,
1248 void *context,

1249 int interval)

1250 {

1251 spin_lock_init(&urb->=lock);

1252 urb->dev = dev;

1253 urb->pipe = pipe;

1254 urb->transfer_buffer = transfer_buffer;

1255 urb->transfer_buffer_length = buffer_length;
1256 urb->complete = complete_fn;

1257 urb->context = context;

1258 if (dev->speed == USB_SPEED_HIGH)

1259 urb-=interval = 1 << (interval - 1);

1260 else

1261 urb->interval = interval;

1262 urb->start_frame = -1;

1263 }

XfWwo— F B & M S Z, B oA K X 4 JL U transfer_buffer gt 2
hub->buffer,transfer_buffer_length i /& maxp,complete & & hub_irqg,context #i 4
7 hub,ifi interval i} endpoint->blnterval, /i ix 5B il 7 — I, a0 58 m s %% (e
# hub), B4 interval g% T2 /2 /b Bl interval L5512 /02 /0 2T A —F, s
SRR BT A —FE, AR 32 ) usb Pl AT 183 frame, BRI, SO TF 2 Ja BT — A8 1)
243, I A, B microframe. —AMiE 1280, 10— M2 )\ 2 — =00 e 125 1.
FERTERATRIA 36T, 31X BAL 3K 1 interval S2Fr _EJE endpoint->blinterval, Z % %]\ HIX
BUARRY TS 5 18T 2 3 3, T B4 usb iR 7T ve e B AT,
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While You Were Sleeping(PH)

AU, hub HUT A B 02 IN, AN OUT IR A JFAS U B FLZ AR i 5t — e S A
BB LN, BOX AL, AENE AN hub 7 2 52 U2 IN A5 558, B IR
I8, TR dr e AN AE usb (RS TS B A AL, B EAUIER AR AN, Bk
HUR N B AR, AN & H BT ML, 8 H BT b AN 2 K B B A 1 R KR KA AR
I REAR G 2~ AR R, R R 28 QR I S A A S8, B vF an = B KRR B A AL
B B HTH MR 517, FE S A T SO, A AT RN AT — 250 Qi o PR A 2 0, A e B kit
Z MR, W WTL AR5 S0, SR 00 38 25 2 I e O R 1 0 A R A T ), — I
PEBLAT LA 1A AN — R I, 22 5 Uk — 2 il (Rt A% fan) -

Watt sz interval We?interval it/ [FRE 1, i U 18] 5% 1912 5 SE U 2201 1, T A% Fan oo ANt —
ol B SIAE (0 A, R U BB A e A — D AR — OSBRI S A2 B E LR AR
H A AR L EE R TR LR KA LSS IR ST T, A KR R T .
IR A3 EAT— AR BRI 2SI e E o I (1, VA R IR AS B AN esg A (HR A — N 2
PR (K, 081 AN (K PP e i, WL 39 1) B il R i e, 4 LU — N SCRE B W ROIAL VT, 25
FRTA) 7 R, 84 A RN R A IS ARG M 32 T B K 2 75, SRANHES b5 7, AR IR AR, S B}
B R, AR A e BEAT AR B, S BRUNE BARROT R KK 2 R 0 3 7 R 24
A R REIAE, TR AR, NRAZ R AR

A2 B ARAE, 71 usb IRH A HL AR S — Rl it AT 1 56 i 1R SRR g A 1, e & AT TR 45 B
T F A R A AMITEAR LR 5, B LAAE it spec I S X 4805 (1), host a2 A4 B4,
H AR — A, AR BAER H 1 O B EE, LE U AR A5 B SRR 22 SRR SRR — Ik, — A i 1ot 1 iy
MRS H binterval iX-4— 05 (AR A , i i v 52 10 S 26 Vs i) JE1H, 50 3 i S22 host [
Z AR T It B AT TP TR i, 75 A — A urb, B WX AR VS W X —
Rl RS, T host 25 M AR IE, IXNE host controller [ IXENFEA BLA %038, ATAE  host 24
SRAT —AFRUE, H W7 A i T U A0 AR/ A/ v 3 v 4% o 1T s A B v DA B2 AR R APt 7 22
1 80 1IN 8] S AT 22 S A% i, (LA o 0B i R 5 I A2 ) , 7 /AU T A A O ) DL e 52 A
i 2 A Q0% [ i[RI R HEAT s A AL 4 . BT LAV, host A3 25 85—k 2ok Al 2 W BURE—ANTE Ok (4
) I LB R AR e Aok g — e HE, H R e HEAS Ik Rl 4 e, e HEAS I SR IS 4l iz [
X LA JE host controller BRANMIT), 2 HAR 2w Ui host [A] &, 80# )i host
controller #52 T HEAR I, FEAn R 35 VRA R Ay B8 A Ak J) KA R — I I B At s ok — IR, K )
AR — ", IR B A A RHE (R )

MEEA ) F BEKBE, 8t A& host controller j& #4251k 1%k —/~ IN token, sl iR %X 4 — M,
TR Gt R A o BRI 5 S B AR A58 5 VR At kAT T (R ) [ IS AR 4 5 3 v AR G 1R Bt ik
5 ML, Ik A WA R SR P B, S8R X2 IN 5 1) PR A% 4 AR 5 W LB B 2 b2
KAk al sk —AM, RN — R B4 % host controller K iX45 7 — IN token [z, R %
A W, IS A TP RAR I A BE R N — 7 BT . BRI o R B, R T BE AR SR IR
ZERT B AARTT AAE S B4, 5 VR N FARBIE A DAL =Rl i, 5 8 b A T8 S Utk A, 568
— AR 2 DATA, AR 2 ACK 53 7 Error. 2 A AR [T /2 NAK, 55 =, /R[]
R STALL. AT B DEIETTI , b B IR 2B \b ARG I 4 BN, FH — B FEL A PR iR
WA A 1 ek R e, 12 9% T A A T A

PG i BAA AL AT A AR T B (DATA)
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X i HAA AL i EH . (NAK)
PG = 5 BA A2 B AN, S BT () FH P AN IR S5 X, B I ez . (STALL)
R L R AT (R A R SO AN ).

WA RS — T OUT SRy r Wi s W T 3BT Aol A% i, AR Hub HURRAS I BeA 7 1 o) g
ML= 0 host ik —/> OUT token &, 88 )5 55 Al L F SR Bl a0, 58 =20 %
[l 82, B VFRI Y. ACK, s DD S T G, B VF IR NAK, R RICT B VFIRIY:. STALL, %R
BEA RS EAT ) AR SR AT

Ok, ILAE 1] AR FINIA A interval [l 8K T, UG AS R LR interval (S A —FE, BT LA
[ — N E - A ) R AN —FF, IS4 00 T s e as S U, L e (Mo a5 ) binterval [R{Eh
N, 823X 3 e e BRI JE O 2 1R (n=- 1) R07 ANt et n 2k 4, 8 4 5k 3o 2 (1) 3 454N,
AP 8 4~ 125 P, A i visi e 1 280 0 T mnd sk ul, spec BRE , n IEUELZE 1 2
16 2 J], 1ok T A B4 R U, o 2 A Wi4E spec AT LG, b JJEAE 1 =R F] 255 ZFb 2 ], %}
TR B A%k, SRR A A NAE 10 =R E 255 b2 ). ] UL, % T4 T/ B Aok i, AN
FEAEIXFREOC R, PTEL urb->interval HAZHREA binterval, iy @od v s th T IXFHHEHOC
#,bInterval [ SUA A 4 B2, LRI FAREL N start_frame J& & 1455 1L 4
JHI, BT ABATAN A 7 X AR e e -1 [T

K AT A T RXA P WAL, W AT XA usb_fill_int_urb() e i, o2 FAT R R F]
hub_configure() i % >k,830 F1 831 17, 1IX M A4 U i 1¥], usb-storage Bt ix 4 %17,
REH] DMA {4 4 SR 22 H] DMA f&5%i.

834 17,has_indicators AN T, WIKNIA AN, At a0 T 1,% A 32 0,41 hub 3Kzh H
AL T A5, U blinkenlights, ¥87- 4T IX AR PG PR, — AN e 50, — AN e N AT 30
N NS AT T 58 T A E R L BT blinkenlights #t& s AN, XA S Hon] B
CEFRATTIN S i B 1 &, BRAE /& O, 7E drivers/usb/core/hub.c #1H 32 X :

90 /* cycle leds on hubs that aren't blinking for attention */

91 static int blinkenlights = 0;

92 module_param (blinkenlights, bool, S_IRUGO);

93 MODULE_PARM_DESC (blinkenlights, "true to cycle leds on hubs™);

DL 8 2 0B e 25 K0 A7 0% 1) o S I P A 4% 1 AR L, 8 X hub->indicator [0] &
INDICATOR_CYCLE.JX 4 ¥ & A 14 M, WA TLLG &6 B AT & 8500, Fa kT IX AR P B4 TAE
HRAANIE ATV A — AN & TRAT A% 0G0 0 B R, S0 D B A5, K
A IR s BTN G, WA TR ) R 25 B BRAX g 7 T (1) =g

837 17,hub_power_on(),iX A& £ (1) 5 B 7 S 2 0, 2% N B AL JC AR SUE AR S 14T FF r L
FER A X B R B — AN EE s 3,8 B MG S LT

838 17, hub_activate().7: XA #21ii, 56E — T hub_configure() " % T i) 5 5 JL
17,hub_activate() 2 5t return 0,iZ[0] 7 .841 1714 fail JE47Hnr, 2 0 L 4 (1 M 7 #1547
goto fail ifA)BkE: ok, i HAS SRS IASRAE T ret B, TR M ret. 4f, ik HRATRE—T
hub_activate).iX ™R EA K fKSA K A drivers/usb/core/hub.c:

514 static void hub_activate(struct usb_hub *hub)
515 {
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516 int status;
517
518 hub->quiescing = O;
519 hub->activating = 1;
520
521 status = usb_submit_urb(hub->urb, GFP_NOIO);
522 if (status < 0)
523 dev_err(hub-=intfdev, "activate --> %d\n", status);
524 if (hub->has_indicators && blinkenlights)
525 schedule_delayed_work(&hub->leds, LED_CYCLE_PERIOD);
526
527 /* scan all ports ASAP */
528 kick_khubd(hub);
529 }

quiescing 1 activating it /& MRS . activating XM E B S AW, 1M quiescing
XA BRI R S 1k N BE T K AN 1 [ 7 341 L) 8 25 VR kAT, quiescing A2 15,
51k 5 B E—F activating F1 quiescing il St — % s SCi] , R 2 i 5 L A 2 AR A S AR
LA — ARG T 220 LY 1,07 LY O, AN #E T R B 7 e 2md 22 F /N Je ik
Bl AN 2 URAR, BN 75 YRR 22 D B A T 45 R0k, i 18 P B T P

512 T, I X NRATRAE T, A A% A 20 A &A1 A usb_fill_int_urbQE i 77—
urb, X 2 JLEEiZ A T, % )5 host controller #1748 J5 W 5 — ¥ 5 R (7 1% ,host
controller 2 & #1117 hub, 7] '& A & A 5 W, A 1T o WL g, X AN FRAT TR ik 7.

524 47, X HURI A — B 1 A W, A Ik H W 4 AR R T OB Bt & AT — AN R
#,schedule_delayed_work(), % T-F 21X AN s B 8 H T, ANFE 2 ZRATTHT T2 17143 B 10 e
SN B T T AT 48 T, 3K HE — G FRA Tt i, i B, P 902 leds X I HEAS work R,
BNFRAT 4 WIE M A led_work().JX . LED_CYCLE_PERIOD /& — A%, R WIZER £ A, 1X
AN%7E drivers/usb/core/hub.c HL5E XU T,

208 #define LED_CYCLE_PERIOD ((2*HZ)/3)

KA T AR BATULJG 347 A 414, FAT T N AL S AT i A ) S 46 T AR 4R AT A
KA LU A B ANE, B TR IE T3 2RI [0 G (04 hub 155 —MEFIR 1 usb B2 Wi
s A R TN e (A AR e U - XS A VR 22 i AR LU IR — 52 T LA 4k 4k
M, A AR 2 AR LA — 52 7T LR LR (0. T, AR AR I T80T T, sl 7 I A o B 1) I, R
BTARRY, FE T SOR BEER A Ay B AT IRk, L 20 IR Ay ARSI AN B D0 AR BUOA H 7 BE SR
A — R R R, BRI AZIR A — R — R 206K, AR, MR MW AZ e BEA A A A A A
T A AR TR, e 5 (10— R AT (e 5 A 3e T K FHY 2%, A B 3
BT A LU, A7 28 AT L8 S AR AT R 7K 31

WA A X A K, 464,528 17, kick_khubd(hub),>k i drivers/usb/core/hub.c,

316 static void kick_khubd(struct usb_hub *hub)
317 {

318 unsigned long flags;

319

55



O NANTRRL S 5, R0 A R A AR

320 /* Suppress autosuspend until khubd runs */

321 to_usb_interface(hub->intfdev)->pm_usage cnt = 1;
322

323 spin_lock_irgsave(&hub_event_lock, flags);

324 if (list_empty(&hub->event_list)) {

325 list_add_tail(&hub->event_list, &hub_event_list);
326 wake up(&khubd_wait);

327 }

328 spin_unlock_irgrestore(&hub_event_lock, flags);

329}

EARBMEIEIRE ) — A%, E W wake_up ) BEEL 7 I8, —F 215X B AN IE B4 Bl = 7,
SeF 321 47,int pm_usage_cnt & struct usb_interface [f)— />0, pm miie HUEE
Fi,usage_cnt e VHE X B R AR 2, hub B T, a5 ik el 5 A HR AT e 25 ke ok
T AW AP 2 ANE 22005 i Intel (I EEEN K —A IBM T42, TAIIRZ MHE &K & £
SECAE A H s NKRIR, vl 2 MR RS RIS FEEICAR LG, B DA B IR, 5ok 2
SR T, N A RO AR BRSSP, B AR 7 B, e R IR TS A 1)
P4 255 £ i, AR Ak FH /R /2 Windowss XP, 2488 Windows tH A v, e NS AR IR A8 AN,
X ATV H A I 5 SRR, 1 A2 5 VF usb core, WA TR 4 A ZhHEE, AR b 21 2
tH usb core kg —#AE, AT IAATERL , usb core AL [ R & HIK pm_usage_cnt [#), H %
PATIXHEBCE TR T .

324 3| 327 17X B if AIWrE ) AR SR A RATZ % — Ok BIX B, AH UL, hub->event_list
ST T LA S AL, T2 list_add_tail ) 2T, O T AZ AR ek £ EAT TR DFd 17, pr BLIX
B ARHEZ T w28 BB hub_event_list B hub->event_list, %% 5 i
wake_up(&khubd_wait) M EE i lE T N 2 4E(1 hub_thread (). W3R ATTHT 5k (O RAE,
Mt hub_events () 58 H0kEs FE R IAT .

323 171 328 7, KT F e Bl & MU il 2 e i &0k 40— U

UL I, FEAN T hub ECE SRS T, WIAE G, hub iy BLUER EJE T i 3RA T4 T 5¢
BT A H bR, e T AANMZSER hub_thread(),#E A hub_events().

R AT

ET A it s A e (e B = =10
JERARGEE N BRI BGE T, IE R R HK.
hub_events(), %4, I =X [0k T .
PN while XA (%) AL IR,

S YORIZ BL I, hub_event_list 275 (1, Al i IR AN T, FATRIAIAE kick_khubd ()
A AT TAEXA BRI EARA 34, I ABRA I A S B8R — I FF, N 2621 1711 break Bk
IR AN S, FATEHAE 2] 2624 47 FENIA A B AT /UK, 4720 tmp, AR5 HE tmp A
BAZ LB g5t G2 A BA S LIRS, AN tmip AR B3 45 MR )
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2627 17, list_entry (), X /™28 HL R pR 25, B U2 AR 2 LR X6 A R O HE, Ak PR IR 48 M Jd e X
DN EIX BRI E MR hub_eventsOR) hub.#RjG 2628 17, [A K R & hdev id3gk
hub->hdev.2629 17, X 43|%} N [f] struct usb_interface fl struct device,iX N 7T (14

HAFE) T %A T,

2640 17, usb_get_intf(), & 1741 T, 5 A AT M 4E 4 usb-storage H 1 i A 1) 8 4
usb_get_intfdata()J&¥% T ,iX H usb_get_intf HJ&— 5| 4. /& usb core $2 4t (1)—A b
B, UL RE AR 5 — A 9 I T H SO s 2 usb_get_dev (), HAE A FXFE— R VIR R,
FiZ— usb device MK Z A4 interface fi& 55000 B, struct usb_device 5fx
FOAPRB LS T AR IR OGN R 2 2 interface, i AN /& device. fil
usb_get_intfQXf M H 55— R LM usb_put_intf(), 1R 24k, — A e85 i 8—4
W80 5 VR IXA R B AT T S Bl RE T 2.

AT AT hub_events() HUUG 5] 2641 AT, BILAER LI, ik 5 XAy 2o 1) R 2L

2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672

/* Lock the device, then check to see if we were

* disconnected while waiting for the lock to succeed. */

if (locktree(hdev) < 0) {
usb_put_intf(intf);

continue;

}

if (hub '= usb_get intfdata(intf))
goto loop;

/™ If the hub has died, clean up after it */

if (hdev->state == USB_STATE_NOTATTACHED) {
hub->error = -ENODEV;
hub_pre_reset(intf);
goto loop;

}

/* Autoresume */
ret = usb_autopm_get_interface(intf);

if (ret) {

dev_dbg(hub_dev, "Can't autoresume: %d\n", ret);

goto loop;

}

/> If this is an inactive hub, do nothing */
if (hub->quiescing)
goto loop_autopm;

if (hub->error) {

dev_dbg (hub_dev, "resetting for error %d\n",

hub->error);
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2673

2674 ret = usb_reset_composite_device(hdev, intf);
2675 if (ret) {

2676 dev_dbg (hub_dev,

2677 "error resetting hub: %d\n", ret);
2678 goto loop_autopm;

2679 }

2680

2681 hub->nerrors = 0;

2682 hub->error = 0;

2683 }

2684

2685 /* deal with port status changes */

2686 for (i = 1; i <= hub->descriptor-=bNbrPorts; i++) {
2687 if (test_bit(i, hub->busy_bits))

2688 continue;

2689 connect_change = test_bit(i, hub->change_bits);
2690 if (Itest_and_clear_bit(i, hub->event_bits) &&
2691 Iconnect_change
&& 'hub->activating)

2692 continue;

2693

2694 ret = hub_port_status(hub, i,

2695 &portstatus, &portchange);

2696 if (ret < 0)

2697 continue;

2698

2699 if (hub->activating && !'hdev->children[i-1] &&
2700 (portstatus &

2701

USB_PORT_STAT_CONNECTION))

2702 connect_change = 1;

2703

2704 if (portchange & USB_PORT_STAT_C_CONNECTION)
{

2705 clear_port_feature(hdev, i,

2706 USB_PORT_FEAT_C_CONNECTION);
2707 connect_change = 1;

2708 }

2709

2710 if (portchange & USB_PORT_STAT_C_ENABLE) {
2711 if (Iconnect_change)

2712 dev_dbg (hub_dev,

2713 "port %d enable change, "
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2714 "status %08x\n",

2715 i, portstatus);

2716 clear_port_feature(hdev, i,

2717 USB_PORT_FEAT_C_ENABLE);
2718

2719 /*

2720 * EM interference sometimes causes badly
2721 * shielded USB devices to be shutdown by
2722 * the hub, this hack enables them again.
2723 * Works at least with mouse driver.

2724 */

2725 if (!(portstatus & USB_PORT_STAT_ENABLE)
2726 && !connect_change

2727 && hdev->children[i-1]) {

2728 dev_err (hub_dev,

2729 "port %i "

2730 "disabled by hub (EMI?), "
2731 "re-enabling...\n",

2732 i;

2733 connect_change = 1;

2734 3}

2735 }

2736

2737 if (portchange & USB_PORT_STAT_C_SUSPEND) {
2738 clear_port_feature(hdev, i,

2739 USB_PORT_FEAT_C_SUSPEND);
2740 if (hdev->children[i-1]) {

2741 ret = remote_wakeup(hdev->
2742 children[i-1]);
2743 if (ret <0)

2744 connect_change = 1;

2745 Y else {

2746 ret = -ENODEV;

2747 hub_port_disable(hub, i, 1);

2748 }

2749 dev_dbg (hub_dev,

2750 "resume on port %d, status %d\n",
2751 i, ret);

2752 }

2753

2754 if (portchange & USB_PORT_STAT_C_OVERCURRENT)
{

2755 dev_err (hub_dev,

2756 "over-current change on port %d\n",

59



O NANTRRL S 5, R0 A R A AR

2757
2758
2759

;

clear_port_feature(hdev, i,

USB_PORT_FEAT_C_OVER_CURRENT);

2760
2761
2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784

hub_power_on(hub);
}

if (portchange & USB_PORT_STAT_C_RESET) {
dev_dbg (hub_dev,
"reset change on port %d\n",
0);
clear_port_feature(hdev, i,
USB_PORT_FEAT_C_RESET);

}

if (connect_change)
hub_port_connect_change(hub, i,
portstatus, portchange);
} /* end for i */

/* deal with hub status changes */

if (test_and_clear_bit(0, hub-=>event_bits) == 0)
; /* do nothing */

else if (hub_hub_status(hub, &hubstatus, &hubchange) < 0)
dev_err (hub_dev, "get_hub_status failed\n");

else {
if (hubchange & HUB_CHANGE_LOCAL_POWER) {

dev_dbg (hub_dev, "power change\n");
clear_hub_feature(hdev,

C_HUB_LOCAL_POWER);

2785

if (hubstatus &

HUB_STATUS_LOCAL_POWER)

2786
2787
2788
2789
2790
2791
2792
change\n™);
2793
2794

/* FIXME: Is this always true? */
hub-=limited_power = O;
else
hub-=limited_power = 1;
by
if (hubchange & HUB_CHANGE_OVERCURRENT) {
dev_dbg (hub_dev, "overcurrent

msleep(500); /* Cool down */
clear_hub_feature(hdev,

C_HUB_OVER_CURRENT);

2795

hub_power_on(hub);
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2796 }

2797 }

2798

2799 hub->activating = O;

2800

2801 /* If this is a root hub, tell the HCD it's okay to
2802 * re-enable port-change interrupts now. */
2803 if (thdev-=parent && 'hub->busy_bits[0])
2804 usb_enable_root_hub_irq(hdev->bus);
2805

2806 loop_autopm:

2807 /* Allow autosuspend if we're not going to run again */
2808 if (list_empty(&hub->event_list))

2809 usb_autopm_enable(intf);

2810 loop:

2811 usb_unlock_device(hdev);

2812 usb_put_intf(intf);

2813

2814 } /* end while (1) */

2815}

AR A el — T BAUE I AR 2 PR 3E . 3R AR UG H i, P S Tl RS T

VRN B 2488 3R - ANFEDTER PR R AR DB R T B A5 AN N A S ok s =4 F B

T EE R, TR AL R B BRAE AT T At N TR R 5 O 10 T 2 e O s BRA T T AR
AR TN IS, BERT T 00 P A 85 3 2 B, FN5E e A S AU I

A2 G B A 1 pR R R EENR RN E FRAR AT AT 0 A2 B2 R ELIN, AR () K

.

W AT 2R RIP?

122 AT, A RBATRYE—RB

PRI TR << JE KPk=>=>, AL BORE R IR 12 7], AT AR 7] 24 22 KIA )16, 2
ARSI H 2568, AT A FERFR 2 I BN A AR I N2 KA BE I A, 2
T ARE R 256 202 L

A RBATEE ) (2 2 AT AFEIAS 2% 1 USB B W I 2 B FE— B 21 181 (1 18 >k

Tk R 2 I s g NS VRIS o RS 10 Y A B AE AR

IS AT LI 53R A AF A OIS DU B (K491 A 28 I ORI 8 AR XA 7 B AT A -, FT R4

REETWHAT KR Fn 18 A2 T 1 —m S84 5 AW TAES AR, X
A, hub_events() L1125 2645 17 ,locktree (), H 15 AE DU EE B 1 A28 i JEVAR, st )3 1R
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R RFEWH T, & — 8 H — B EEN A M8 T locktree() © X T
drivers/usb/core/hub.c:

985 /* grab device/port lock, returning index of that port (zero based).
986 * protects the upstream link used by this device from concurrent
987 * tree operations like suspend, resume, reset, and disconnect, which
988 * apply to everything downstream of a given port.

989 */

990 static int locktree(struct usb_device *udev)

991 {

992 int t;

993 struct usb_device *hdev;

994

995 if (ludev)

996 return -ENODEV;

997

998 /* root hub is always the first lock in the series */
999 hdev = udev->parent;

1000 if (thdev) {

1001 usb_lock_device(udev);

1002 return O;

1003 3}

1004

1005 /* on the path from root to us, lock everything from
1006 * top down, dropping parent locks when not needed
1007 */

1008 t = locktree(hdev);

1009 if (t<0)

1010 return t;

1011

1012 /* everything is fail-fast once disconnect

1013 * processing starts

1014 */

1015 if (udev->state == USB_STATE_NOTATTACHED) {
1016 usb_unlock_device(hdev);

1017 return -ENODEV;

1018 }

1019

1020 /* when everyone grabs locks top->bottom,
1021 * non-overlapping work may be concurrent
1022 */

1023 usb_lock_device(udev);

1024 usb_unlock_device(hdev);

1025 return udev->portnum;
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1026 }

WAAT A% 356 E S (R 2 PEAT 13X A hub %V f#) struct usb_device $54t,995 47 [ SR AN i, L& B 1F
AR iz LR ANEL TR IX S R

999 17,parent,struct usb_device Z5i#J{A[1) parent HA W&/ struct usb_device &
£1.1000 17, W udev [f] parent 5%, R — @ 0 1577 B, WH4 2 0T MDOR B A 2 parent $R%EF
WG, A ] AR 2 ) H L T 2 1 T AT A 256 e e B RE a4, L s AR s v R A 1 — 1L 2 I 4
(AR LS AR A 035, Hub S 1E 8 — AN SRS 7, e AR IS AR 1, 3 E N 2
(18K, 547 usb core,Hub SR2) (A7 70K B A A 3 S0 L SE TR AR B0, Hub, MER 1) 50 1%
JEt,Root Hub, & fil Host Controller J&46 5 7 — & 1, % Mk — Ui A B AE — i 1, BT DL
WRAN G T —REBR T A DI & 1 — JC BT A A g BB AL S8, 1 A thE A0k g N [ 45
10—, IS S IR, I8 T 2k .

A Hub BXEANIRAT, B LEAASK UG, /6 4 Root Hub, &[] parent 541 7F Host Controller [f]
IR SR ot DL TR, XA & NULL, 30 3 3, 50T Root Hub, & AN B2 pAT AL4R%E T,
XANHRE AR 45 . Root Hub 3% H K AT i IR AR BRATTFT R B Ut 1, 33K HLIXA B 4K
4 A locktree, XA 2 B R B2 T, locktree Wik, 542 JELSC, AV — R SRR 3 1 USB %
M AR 2AR,USB #4452 M Root Hub F4f, —A~—MESMIE, Ll Root Hub 7 4 /M1, %
ANE—A USB B4, L ndih A7 — 2 Hub, I8 43X A Hub A nf DAgkeAs 24N 1, T —2%—
PIAE NIk, e 8 IR, B A, B AREAERE AR — R, IR Intel 21 T EHCI (1)
FELK, A USB HFR I el dho AR BT R Lk EHCE AL 2% HL I /S nT g
iy 11, 4 5 2 FRAR Dl 2 A5 SR B PR /M1 Hub 7,454 Root Hub st T, ik
e, FLI B TIRFE L, USB B A KAGH T, T2 gl L, — 202 Root Hub, F—%4
A T VA, R R U, TR AR U, X Rt 88 T RAAR Y Root Hub 4 8 /M H,
PRULARE AN 2 SOk, B, 200, U B A7 68 1 IE A28 AN LI IE W AR UL 28 T, 4R
PREE LIRS 2 55 e, AR N A — & U R A = F 1A USB #4411, 4k
TRT A2 SEA?

BT LA B AR AN 2 — 25 5 1 S04, B T ARAE AR (1 ARR 6 Lk 135 I8 4 B A3 AR AR A4
Re{# ] locktree ) ARVt /23X K, 7 hub_eventsQ LN locktree () (I3 fh 4R fij &, 4n 5
PR g BT PSS hub, —/NY parent —-MAY child, child #:4E parent (54> 1 |, 4 parent
TEPAT NI BARHS () I, child hub SiAS 222 30 T3 BoARES, 75 )2 5 [ E VAL, 4y i 25 5 RS R
EL2ZEAITE, N T A hub SR, LT A IEH 1) TAEHEAE hub_events()iX /> sk £ Bk T ¥, 8
LRI TAERLE AN, — R0, IR — A 7, X AT A RE % 320 USB B I #1 Fh 21
KA, B Ty R, i P RS TR RAT A resume 50# reset Z BRI ERAE, IS AR
SRAEXMELL T, —4 parent hub 7EHEATIX SE3AE R 5, A 45 2252 21 child hub (#1520, it LA
FEIXFE—DNBUAT 5 F,2004 EME R MEN Linux WEITRH USB T REM=81% 21
David Brownell K4k, ¥z Il locktree iX-24—AN R £, 3%/ o A0 37 27 FE AR ) A, S f gk
SEAS T T A ZE g AR s LIS T, T David Brownell A A 135 i, /2 "lock parent
first”. 5 —/> Hub ZE$04T hub_events()H T I IR ABLEARAL I, (RF 4 locktree AR5 LU R )
FIRECACRY ) H A3 IR — B, BUE A O e BT 1 O a7, e RIS AR BB, s DI i, A2 5%
TRAF AL SR I, W R BB SRAF AL SR B, B4 B AL T A HUT hub_eventsQ (20 75 1
AT IMESRARALSE B, 4 X FE R 7 hub 4 0] AT E 2 hub_events(),{H 2 7 %
WL EPAT B AR Z /7, 583052 hub BRSO BT Te 17, BAT 1) H 1 23R 1
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SRV, XA 21 H 2 TIRIFEIRAIHUT hub_eventsQZ BT IHE—IZ1,5C hub FEA
R IEAEAT hub_events(), 2 THANTCEIFHIAT T hub_events(), FATHALE T2 hub
AT AT hub_events() T .

247 Nie), 52 hub 5242 hub, 5 hub i3 2 2WIl4 A i T ' ?Root Hub g2 3 A 1141, Root
Hub st AT hub, i1 L EANH TS T 42 Hub gl AR T X IE 2 A4 1000 17H54) if
A LRI H % % — A Root Hub 2 )5, 5 It AT BUE X & 4. M WA & Root Hub, 7
QABREAE R, 3T locktree (), %11 locktree (), IE 5 0 & IR MIME K F2%+ 0, BT LU/
T O AL AN T .

ARG 1015 A7 A — 1, AR FATHEAL hub 8i4E 1, w2 B S 20T 17, B disconnect &4
PAT T B AL Z 5 1R, B hub IATREIR, 28 5 3R [R5 3 AU -ENODEV.

)G 1023 17,8148 A 2,1024 17, B e 4%

1025 17,iR[FIH R ¥4 portnum.portnum & it 115, 48— 2 A B, B LA 4 %
portnum WAE T Wl 23X A Gf S8 T, 008 T AATTE B4 R BUE/E 118 Root Hub, %1 Root
Hub Sk i, & A G #AT portnum X4 —MgE, B & AR E N1 Hub AT —AN 11 EL 3T Lokt
F Root Hub ki, &) portnum 7£ Host Controller 19K s) L7 BL4G BB R T 0. M-l
(1) Hub, & portnum 75 M5 BLI FIE e 23 AT T 3t 2 6 B 0 2 A I A S — 0T
Root Hub ki, ix EAARA B AT H] 1025 172K, WA 1 T, % T Root Hub, 5i2f5 I 1002 1T
AP HL IR A1 T FLR R 2 O.

WX FE, BATTESE T locktree QOiX AN R EL, 2 N R FRATZIR A1 2] hub_events() B 2: T . X
BEREL— 1 ,2004 4E, I ARG R e 2.6.8,David Brownell k8 78 5 A 5 OR R HY ok
locktree ) [P, S 2 T 55— [A] & =811 2 — 1) Alan Stern KA AT, 4 Alan Stern
A4 David Brownell (535 AN W RE R IE MR IT R FAFAT B 4L 18, Alan Stern H &
A EE, TR NS B IR B SRR, AL X E L F 10 T N A 28 i TR R
ANERIXBNAN7 H 30 H—EHMEIT 8 A 18 H,Z A% 8 A 15 HIERAEERITHEHI T 4k
SCHUE SRR Z A0 A8 BEFE RS 4, FRUEAHERL S b 25088 AN IR FRAXFE 1) N 28 484k 0h A
FAWASERER, NF Ll (R Y g2

w4 locktree QOB IMAR] T WAZ HLIT, ify HAS B0 7 —4b, B TIIAE] T hub_events()24h, 1t
FAMNHEA K E usb_suspend_device()#! usb_resume_device() Lt 1] locktree().
HERME, N 2.6.9 —HEF| 2.6.22.1 A%, TATHBEEE 2 locktree )1X 4 — N3 HE 5
k,usb_suspend_device/usb_resume_device T T IXA &, L W AT TIUAEF B 1)
2.6.22.1, #REA W, HH hub_eventsO)iX— M7 A T locktree(), %k, Alan Stern
S5 I BE, AL G T USB HR I SCHRA T8 ol AT 28 locktree 7 HUZE M
2.6.23 WIS, T AN WP A 4 B locktree T ,Alan Stern KARLEIXAN R, 1AL
T — patch, 544t locktree A OCIARTS AT A AL TR R B T . an SRR B 4R ) R, S
AW T Linux 2.6 LISk Hub 3K (1 [ s Ji , 3X AN AR LI IR A8 B, 5 b — R i, Y [+
AP R AN T S0, A2 DLAEAR'S — e e 7 ] A A0 TP R 3 I ST ke, B A T i 8 — iy
TG 1) 44 WROR 27, LA S0 A gt 2 — i B Y R Dol T LLERNE T
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BeseBe T 1A

B A XA, 25 fE AR BRAC G A8 510 5 dee it PO B 58 8 T AT T A8 —IRAE S
R LR b E A R i, i ) T TE S A RS R AR AU T
R G TR SR AT A BT BRI AR R BRI ARA AN A Mg B K N AN 7 5 fiE M1
H I8, CZRARANES T, D IS L8 Al BESR AL A e ?2— A N AT TAR L4 AN REr 21—
A TAE AR Al SR B — A AR AR AN BN T AR 2280 5 T, IS el e 4, (T AL S
B R PP B T S B0, A T

2645 AT AR T R TGL T, IEH #OZ IR ] O B IE AL, Wi /T O AR st vl B 2R I T, Hir i A7
WYLT ,BAAEAMH interface Z i< usb_get_intfQ RN G 1 4L, 1 5 2 %) W 1f
usb_put_intfQ), X LA T usb_put_intfQ k> 51 F 4. continue 1) B ITF46 8
(1)—% while G35, & EE EATHE, % T 837, B R Bt i O, S 204 A 1 2 N I IR S
—4, % hub_event_list HLUAAT ZR PG IO UG 5t 4k 22 A BE, B A8 st ORI, H I8 A5 B R I RE
— RARMIEH.

2649 17,usb_get_intfdata(), #li— 43 2 EAE hub, 7R 184 415 212 hub?[B]id 2
F hub_probe(), %% 7 BEHEIRATH M T usb_set_intfdata M intf Al hub & Tk
(), 31X P A o6 509 4E AT #E usb-storage  HL T At X BE R 1, RN I 2 I IR AT 4 R K
usb_get_intfdata()£3 £I1f E & 14 , X BLEATTHIZE ], KA 7E hub_disconnect()H, X
iX4—"%],usb_set_intfdata(intf,NULL), i hub_events()#1 hub_disconnect()/& 5 #47
(0, A AR AT R, AT R, 30 5 2, AT X . hub_events() IE $AT &
e, hub_disconnect() A ] figmh S4B T intf Al hub 2 [8) 23 378K 182 SE 4 126 &, BT BA
WEAT X L A B — R

2653 1T, Bl fF /& W f% 1% 3 — Ui USB_STATE_NOTATTACHED X /i~ % T , £
include/linux/usb/ch9.h :

557 enum usb_device_state {

558 /= NOTATTACHED isn't in the USB spec, and this state acts

559 * the same as ATTACHED ... but it's clearer this way.

560 */

561 USB_STATE_NOTATTACHED = 0,

562

563 /* chapter 9 and authentication (wireless) device states */

564 USB_STATE_ATTACHED,

565 USB_STATE_POWERED, /* wired */

566 USB_STATE_UNAUTHENTICATED, /* auth >/

567 USB_STATE_RECONNECTING, /* auth */

568 USB_STATE_DEFAULT, /* limited function */
569 USB_STATE_ADDRESS,

570 USB_STATE_CONFIGURED, /* most functions */
571

572 USB_STATE_SUSPENDED
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573

574 /* NOTE: there are actually four different SUSPENDED
575 * states, returning to POWERED, DEFAULT, ADDRESS, or
576 * CONFIGURED respectively when SOF tokens flow again.
577 */

578 };

X T IR A —HER) %, Hih USB_STATE_NOTATTACHED 7 EAR B G, % 4 VA 4l e o 1 b,
EARHD LA LA BB SR A IR BB X AN, — 24k Host Controller 75 SEHLI R
$r,usb_hc_died(), M1 hub 383 H 42 4E 1 4 %L, hub_port_disable(), H T &—4
it 11 bR 58, B A A SR W T & 1K e 3t usb_disconnect(), i 2 X JULAN BB — i 1Y,
SEREATHAT T, I8 A WA B4 8 hBEvE TAE 7, T DOX BL7E T 1E 48 55 2 AT, 58 4 W B 4% 1k
A USB_STATE_NOTATTACHED, i 2R & I 4 5t ¥ E 45 5405 24 -ENODEV, 28 Ji5 1)
H hub_pre_reset(), i X/MRHUE S reset AHICH, AT 15 AEERR. LS FK A

2660 17,usb_autopm_get_interface(),iX/MR%E usb core $EALHT, St —AN LR BRI
BRB, XA B BT AU BB S A E XA usb interface AUHEYE S T VBN —, tml & i, KB XA
SUHTFEOCT 0, XM & HiAS 014 autosuspend.autosuspend 52 2% 17 7E 45 5E A I Ta) 9 %
BATATES)ITE, 5 A ShEEE . V1% U, 7F usb F15] A\ autosuspend/autoresume X 4 5 53T ()
HE T A XA LR LE 45,2006 41 5 A, Alan Stern K ARAEFF AL X H H, R 64T,
s ¢ 3 37 5L 9T 4h /6 USB HL [ 52 B %) autosuspend/autoresume [ 32 £5 . fT i 1)
autosuspend/autoresume, 5 Fr & — R A7 i i e EE 7 50X L8 SR R il DK B R
kAT Y, MUK R AT e W AW E T ek ik suspend S, 1Y SRS R T EAE ] —
MR T xRk & IEA T suspended RS, A4 DK B0 FE R 4 fik k — A resume F
F,suspend F-F1 resume SRR AR S AR ), — N — AN X LA — MR OGHE ) 3
&L, 000 K BT R IBAS BB, B, — A R FRR I, e A SR AT E Y parent, T
parent & A parent A E H AR, SOk, i — AN % & T 2 resume, A4 A
ZRE ) parent 15 resume, it g X AT XA — R R, —4 parent A suspend,
HALEE R children #5 suspend ‘&4 AL suspend,ifi—4" child 1% resume, H AT 7EE 1)
parent %t resume T &AW LA resume. i A 2284 BRI EE ABE AR H R IX
DR BN AN KOSk PR U B U 5N R T SO B R A AL R R TE R
SRS NG Yo /KRR IR T AN AR AN RE LEBRAT T IEAE DRI AN TEA T, T L
AR S M FRATT, AL T BATLELE N I LA K S IR K 2, A AT RGN Je il , 75 0 FRAT T 5 2
PR IR S FRE, T2 T USRS AR D, vl S &2 /N, ISR EAT T AT T R1
P 7 U U A o) RO BE DA A A B SN TR, AR B e B, R I R B 4 /D8,
B AN BF IR Sk SOOI , R BEAR REDE NS 25T LUK R 0 R kA3 58 TF 7 8 RSN IR TR OG5 A =
X.

XFT hub k3t 24 hub_events() A T2 4T [FARES I 43X A hub interface il 7648, X R
LR AN LLEEAT autosuspend (1.6 TIAATIEAS R 3R, usb_autopm_get_interface()
IRt OB WA hub 24k T suspended JRZ, A X HL 5B 254E hub e, 1]
SHPAT resume BN L UL T AREAE FEIE.

2667 17, %W quiescing, LARTIAAT L, struct usb_hub B4 P94k 51 ,quiescing 1l
activiating, Jf HIA{'17t hub_activate() O F 2 17,3414 quiescing W E R T O,
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activating ¥ & T LIS B R B — DX NS R CT AU T quiescing & 15 111
= HLLE reset [INHMEIRATS W B SN 1,48 suspend [ IRATHASHEEE N 1, — HitE ik
BT 1,4 hub SR A S FHEAS AT URB, 1 i1 AT activating, #i4 hub ZK3)
FEFE RS 1 R 3% — M Get Port Status iR, #1540 K, hub 35 A 7E—A
i R TR RS L N A4 25 k3% Get Port Status MMl 25 354551 IR BT LA 3,
IEHSOUR XA flag #E A2 B I BDIE R 50 FIX A flag #R i% 42 O.

2671 17, LA TXAMG 5ok 23X B hub->error 488 & O fH 2R A 5 T ATTE X TAE LG, 15
R B IX W) 1% hub->error W] BE LA & O 7 L o0F OIS A B, vE AT 2
usb_reset_composite_device(),i XM RECEIAANTH S I, H BRI & reset, A1k
HAKFE—F,2kH drivers/usb/core/hub.c:

3041 /**

3042 * usb_reset composite_device - warn interface drivers and perform a USB
port reset

3043 * @udev: device to reset (not in SUSPENDED or NOTATTACHED state)
3044 * @iface: interface bound to the driver making the request (optional)
3045 *

3046 * Warns all drivers bound to registered interfaces (using their pre_reset
3047 * method), performs the port reset, and then lets the drivers know that
3048 * the reset is over (using their post_reset method).

3049 *

3050 * Return value is the same as for usb_reset_device().

3051 *

3052 * The caller must own the device lock. For example, it's safe to use
3053 * this from a driver probe() routine after downloading new firmware.
3054 * For calls that might not occur during probe(), drivers should lock
3055 * the device using usb_lock device for_reset().

3056 *

3057 * The interface locks are acquired during the pre_reset stage and released
3058 * during the post_reset stage. However if iface is not NULL and is
3059 * currently being probed, we assume that the caller already owns its
3060 * lock.

3061 */

3062 int usb_reset _composite_device(struct usb_device *udev,

3063 struct usb_interface *iface)

3064 {

3065 int ret;

3066 struct usb_host_config *config = udev->actconfig;

3067

3068 if (udev->state == USB_STATE_NOTATTACHED ||

3069 udev->state == USB_STATE_SUSPENDED) {
3070 dev_dbg(&udev->dev, "device reset not allowed in state
%.d\n",

3071 udev->state);
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3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115

return -EINVAL;
b

/* Prevent autosuspend during the reset */
usb_autoresume_device(udev);

if (iface && iface->condition '= USB_INTERFACE_BINDING)
iface = NULL;

if (config) {
inti;
struct usb_interface *cintf;
struct usb_driver *drv;

for (i = O; i < config->desc.bNumlnterfaces; ++i) {
cintf = config->interface[i];
if (cintf 1= iface)
down(&cintf->dev.sem);
if (device_is_registered(&cintf->dev) &&
cintf->dev.driver) {
drv = to_usb_driver(cintf->dev.driver);
if (drv->pre_reset)
(drv-=pre_reset)(cintf);

}

ret = usb_reset_device(udev);

if (config) {
inti;
struct usb_interface *cintf;
struct usb_driver *drv;

for (i = config-=desc.bNumlinterfaces - 1; i >= 0; --i) {
cintf = config->interface[i];
if (device_is_registered(&cintf->dev) &&
cintf->dev.driver) {
drv = to_usb_driver(cintf->dev.driver);
if (drv->post_reset)
(drv->=post_reset)(cintf);
by
if (cintf 1= iface)
up(&cintf->dev.sem);
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3116 }

3117 }

3118

3119 usb_autosuspend_device(udev);
3120 return ret;

3121 %

usb_autoresume_device ()4 device 15| 114,25 11 1% % autosuspend 114 /E.

JETHIABAS usb_autosuspend_device O MWL A1 i, il /b v £ 1605 1 FH UL I HLAE TS 3 48 T LA
# autosuspend.

3068 17,4 ¥ #4bT- USB_STATE_NOTATTACHED i#% USB_STATE_SUSPENDED [k
AHf, reset JEAHE LI

3078 17, 0% T A L4 usb_reset_composite_device G HANSH, — AL,
A& interface. |l USB_INTERFACE_BINDING s&—4~%,k H include/linux/usb.h:

83 enum usb_interface_condition {

84 USB_INTERFACE_UNBOUND = O,
85 USB_INTERFACE_BINDING,

86 USB_INTERFACE_BOUND,

87 USB_INTERFACE_UNBINDING,
88 };

XERAE interface FARA T, BINDING il #£ 78 IEFE AN driver 455 , A7 e Fii A e M= i 5 IR,
T A BRI A AN AR 22 U, A 1) ) 00, R A A — 35 SR 5 FH 4R, 7 usb core I UG 10 1 o5 IR I ik
{HJE7E hub_probe #5i#H2 #,INTERFACE s&4bF USB_INTERFACE_BINDING fR#& 1,
HF hub_probe £ | 2 )7, INTERFACE lJ 2 4t J- USB_INTERFACE_BOUND ARZs, Bl i
g8 & i 17, 2R hub_probe i T %, M8 4 INTERFACE st ¥ & F
USB_INTERFACE_UNBOUND [k#. F A 13X L config /& struct usb_host_config &5 14fg
B 358 udev->actconfig, X T — N8R Uk, E AT IR AT A RS, 1K N TE W6 40 1) B i
WU THAT Root Hub FRATEAE B ENTA T A TEHER Hub RATLLSSFH|
ff].struct usb_host_config 45 # k45— 45 F 44 struct usb_config_descriptor desc,#*
7~ configuration # & & , & 5 — A4 struct usb_interface
*interface[USB_MAXINTERFACES]#14,USB_MAXINTERFACES & & 32, X441
fF £ usb-storage ML i B # Wik . Pt BL config->desc.bNuminterfaces UL &
config->interface [ 4L 1) Bl R WIHG 17,3086 17T UA 1IX A for G35 &, 1X 1> device
LA interface wh—AN N 7, cintf /5 4 IIfi i A8 ok R 4EAF—AS struct usb_interface.
SEIRATEIA (1, usb_reset_composite_device()iX A i AT R REFG & T # &% XI5 E T
interface ],/ 3088 1T JIWi cintf 24355 T iface &4 & EWe 2[R FINIA A4 3078 17,3k
ITBEE T, 0 R iface AALTE BINDING KL K, A TR iface W& h NULL T, 1MiX H cintf &
M config->interface [1541 .14 Hi K MH, & H 2 A4 NULL, B 43X LR cintf /%51 iface,
A wk Ul Wl iface Z FTJEANAL T BINDING [1JAR 2, % 13X Fofs &0 e A1 75 2 47 3089
17 ,down(&cintf->dev.sem), IX AR IF J5 KIS 4 T 4545 ,dev i struct device &5t {4, &
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struct usb_interface &5k —AN b, 1M sem /& struct device ZEfkH—/NME5
i,struct semaphore sem, i XAME 5= & [T TR, 2 B LOX B 25 50, SRR R s BEAR
BATIRAEE KT —4 device £~ interface 5L, B AV X 4 —Fiml g, — AN KL
A~ interface, 4" interface X} N —/> driver, Il-4 24 8 4% fail (1%, 4 7 fE&F4 driver #i7
Bheh reset, BAX T X MG O, TATR T EAEIX A S A ZHIUREL, TR EE M5
gl ok 1,18 reset [ AE reset, B reset [FHMEIRFEIAE reset. A T4 Z gk
{1 USB_INTERFACE_BINDING %1t We 23 B L ARG 2 1, % — > interface RS T
BINDING [, Hosz i j& 1X 4™ interface XJ W[ driver (1) probe () B8 £501E 75 AT, X AN I s
b b CL 3RS T B R ) AT 425405 2% probe B EUEMAMTIEE{4S usb core 1A I, 1A
HOASIHE,usb core W, ] probe() il i thf7iX 4 —*I down()/up().k probe()
AR BN A FE M T DL BIE SO0 T IE AT BINDING RZ 1 interface, AN 77 2113k
8T B AT SRS S T A R — T 4 ST SR ), TR — 8 2 A % Bug i
S UAEBR L 4E 8250 R IR E R, W] LA AT B T IE B IR R IR, 45 S R G T
X B E N, Lk N TE K T .

T3 AN 0] JU T BEE 1) 2 ,usb_reset_composite_device ()X A~ bk £ (1) A 2 K H AT BCR
2 ()AL A v ek, Bl — N & LA 24 interface BITF. A% 51 XX AN R BUE 7R
2006 £ 5K, e A E A S TR A A TS T Intel B— K, #1116 2,2006 4 5 /] 26
H,Alan Stern A — K i) 4 DX L3 — AN B B R A 0T RN e a5 Sk U, #40] LA
Bi% usb_reset_device KT reset #1E, 2545 K FREGH LD BRELEZ ML,
Bl—A™ device .1 £ interface, M F A1 %1E—4 driver X} N—A4 interface, T &5t L T
Z A~ drivers Xf N — MBI, A —> usb_reset_device() & Ewl A T GEXS BT A (1)
interface #Ri& AN, T2, Alan FHIXFEP e 4, struct usb_driver S5 44 PSR 01 b
¥ pre_reset 1 post_reset, ®A141iEAEA struct usb_driver #4HAN A pre_reset
post_reset, i Alan [FJEELE2EREAS driver & X U pre_reset Fl post_reset, ™ 3114
fHl usb_reset_device Z iy, 4E driver [f] pre_reset,Alan FriX454 pre_reset
Ny A0 A% K & B drivers — AN D R BT, B oreset T LA PUAT
usb_reset_device 2 i, i Jfj i 4E driver [f] post_reset,post_reset [{14FE & b4
driver 51, reset 5¢ % 1, 5 —J71fi,post_reset it —ME, Nl reset 23015 & i SR PR A&
AT B, FTLL post_reset i i 11X 4 —/ My, B EH 1 i s a5 AR AR I B IR &
RN IRENHSE LT pre_reset fil post_reset, K51 B A L EHATIX A ERVE IS & A
CLRE  PRESETCHTE, 185 reset #4™ device X RIXAS interface ¥ A4 50, I EIAS Ay ix
PN EEHRE, I ok.usb core JARFEME T iX 24 —AHLH]L RHIAH B OG & 1 X A4 1
Intel FoVFARASIEE 245 9% AH 2 AT e FBAT S 24 1) 7 3K I 4 Bl AN IR IX Bl 4 14 71 3093
ATAT 3111 ATIX AL, WX AN T B2 S B T, VAR T A L AT AN IR e £, 5
DU 5 A b B T

k4 device_is_registered () & — WKL, HUEFIWT struct device SRR TREH—
A is_registered &£ 750 1,1XMEX T Root Hub Kili, 7 Host Controller 3X &) FE 7 4 946
AR BB A 1,0 T8 38 1 B R U, LU AT 21, 75 Hub 3830 24 HAEWI AR A I I ot 2%
WE N 1.0 dev.driver 5% 7E 1 4h Ak 16 % 2 G (L, R 00 1, 8T IR AT hub, X A
dev.driver #i /& 52 XN ¥ struct device_driver 45K4A, 1 3092 171X to_usb_driver()
JE— AN EE R S 2 6 N struct usb_driver 54, T hub SRk, Xt struct
usb_driver hub_driver, it LA, A1 A HEH11E,3094 47 LALK ST 3112 A7 By i o
hub_driver BLHFAN G 283, S A 1/2E hub_pre_reset()fil hub_post_reset().
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OK, B I F1 4 okt g 25 4% 7. 82,3094 17,3099 17,3012 17, 1% —ANeREU v A, st e BOE
M5ERL T — % hub ¥ reset. fiAH T vF SEHLAY — JRCE R, JE 8 10 i DR ot DS 0 FR ATl L 7
hub->error.iX = AN R84 5 AV R N AE, UG 5 . FF Z0m i n— mi&,3101 | 3117
fTIX—B, 1 3081 3] 3097 171X — B, FEA FIEXFFRIT.

3120 47,return ret i [1] TR [FME 2 usb_reset_device ik [HI{1.

1% hub_events() 2 Ji, 374 hub->nerrors 1 hub->error 252467 T, %% N O, FTF Lot
BEASG 0, AR S A% Hod nerrors J& 0 3 R AR I B  nerrors Bt
number of errors, % &% Sk AR R AL nerrors Ji—.

MR EE N hub 3Kl IETIEZ AU T Ll hub_eventsQ A, BT & —AT
AR AR AT AR H AR, AL ARAE AW hub BXEDTT3E /S TURA, B2 N M LAY 4 FO 1
BT A hub KN Z S AR W L HUb IAAEAE ) TE B O, JAIA A TH
Hub 15 3% Hub, 341152 05 7 ik Hub SR IRATTECEAUT A e # . B /2 Hub ZE iy PR, 1T Hub
AR T BRI,

— RN ED

ML B AT A TR — S, — SR, BATT A o 322 26 ] R AT E B IS ARA LB AT
AYIH hub JK3h5T 5L EA TAER AHIRAE, 20 MR ZE T8, WUR B3R fnis AR B 20T
o5, A VO R 5 A

2686 17, B T2 Ja, AT R I BT RS o EAT 204 T, A JUAN i s JL A s 133k
AT 530, 3 i — A L IRPIR S AR, — AN EBAS R /D AR B4R X it & FeA LA & B0 A A, 5 H 3R
AT AT LAGHIE , 24 FA HE— A usb %445 A usb it 0 2 J5 5852 KA 4, 518 usb 38421
T 171 o KT A B P £, 5 2 TS probe BRI — 2, 2040 T 3 KB BH Gl £
I b, 7K ) LERAE BRAT T, A0 AH T B AT T PR PR anE /N i LR R R A /K BRI RCR: T T R (1)
K IbNbrports &1 A 135453 hub descriptor [f—AN i, #HEXA hub 5 LA H AR
SR, ARG, i  usb B HIAN AT LLVA FR A°F X LA S ik g 5 — N 1 .busy_bits &
struct usb_hub [ — /> % 51 ,unsigned long busy bits[1],#% F k] event_bits
& ,change_bits # J& ,unsigned long event_bits[1],unsigned long
change_bits[1],test_bitQ)FHMTK#ZE T, 7 usb-storage HL[ I Ab#S AL, HAN I 2 i FRATT
KL us->flags HIIMHEA flag &R BCE T, MHX REATEMNL A =R AR, B 8k
busy_bits, X4 flag 52fr_E G4 reset M1 resume [FsEEN #8428, BT LAX BLIRATTSEAS
R X LR U, A SRR X AN g 1 IEE AT reset B resume #4584 PAAT Tt Bk 2,
AT HRR.

2689 17,MiX change_bits. 45 & 2690,2691,2692 17—l & . W1 X AN i 1 %5 M (1)
change_bits ¥ % & ,event_bits % % &il,hub->activating th% 0,54 1% B kAT
continue, A~ i AT AR A A AR, DO FRATT k2 AN hub_activate  Hf K ¥ . FRATT R 1) B 4%
activating B2 W& T 1 1, FrLUX 1) continue F-A A FHHATIN. e 5 2, AR E4E T
iE.
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2694 17,hub_port_status(),portstatus FI portchange & 17E hub_events)ft4fi & X
[P A48 & ,ul6 portstatus,ul6 portchange,lI#/N4lE 16 7 28307 Nl 1, HE il
JETFUCER N+1 3, XA e H 598 74K H drivers/usb/core/hub.c:

1413 static int hub_port_status(struct usb_hub *hub, int portl,

1414 ul6 *status, ul6 *change)

1415 {

1416 int ret;

1417

1418 mutex_lock(&hub->status_mutex);

1419 ret = get_port_status(hub->hdev, portl, &hub->status->port);
1420 if (ret<4) {

1421 dev_err (hub-=intfdev,

1422 "%s failed (err = %d)\n", _ FUNCTION__, ret);
1423 if (ret >= 0)

1424 ret = -EIO;

1425 Y else {

1426 *status = lel6_to_cpu(hub->status->port.wPortStatus);
1427 *change = le16_to_cpu(hub->status->port.wPortChange);
1428 ret = 0;

1429 3}

1430 mutex_unlock(&hub->status_mutex);

1431 return ret;

1432 }

HEHEEH A I get_port_status() 6%k

300 /*

301 * USB 2.0 spec Section 11.24.2.7

302 */

303 static int get_port_status(struct usb_device *hdev, int portl,

304 struct usb_port_status *data)

305 {

306 int i, status = -ETIMEDOUT;

307

308 for (i=0; i < USB_STS_RETRIES && status == -ETIMEDOUT; i++) {
309 status = usb_control_msg(hdev, usb_rcvctripipe(hdev, 0),
310 USB_REQ_GET_STATUS, USB_DIR_IN |
USB_RT_PORT, 0, port1,

311 data, sizeof(*data), USB_STS_TIMEOUT);

312 }

313 return status;

314 }
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— % N IRTTE B9 5 AT B AN X usb_control_msg () B ELFE 4 T, 1X AN R B A+ 4720 24 3.
1564/ —H T4X.Get Port Status /& Hub [1)—AMRifEE R, 0 ATk gt & — s il it
LA E XM SR AR U B s

bmRequestType bRequest wValue windex wLength Data
101000118 GET_STATUS Zero Port Four Port Status
and Change

Status

FerpIXA~ GET_STATUS [¥156 W HAR A AT BAAE 1 T K& o0 Lo A5 21,

Table 11-16. Hub Class Request Codes

bRequest Value
GET_STATUS 0
CLEAR_FEATURE 1
RESERVED (used in previous 2
specifications for
GET_STATE)
SET_FEATURE 3
Reserved for future use 4-5
GET_DESCRIPTOR G
SET_DESCRIPTOR 7
CLEAR_TT BUFFER &
RESET_TT 9
GET_TT_STATE 10

STOP_TT

11

2T &M R A4 148 include/linux/usb/ch9.h Hh 5 X T AHN %,

72 /*
73 * Standard requests, for the bRequest field of a SETUP packet.

74

*

75 * These are qualified by the bRequestType field, so that for example
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76 * TYPE_CLASS or TYPE_VENDOR specific feature flags could be retrieved
77 * by a GET_STATUS request.

78 */

79 #define USB_REQ_GET_STATUS 0x00

80 #define USB_REQ_CLEAR_FEATURE 0x01

81 #define USB_REQ_SET_FEATURE 0x03

82 #define USB_REQ_SET_ADDRESS 0x05

83 #define USB_REQ_GET_DESCRIPTOR 0x06

84 #define USB_REQ_SET_DESCRIPTOR 0x07

85 #define USB_REQ_GET_CONFIGURATION 0x08
86 #define USB_REQ_SET_CONFIGURATION 0x09
87 #define USB_REQ_GET_INTERFACE OXO0A

88 #define USB_REQ_SET_INTERFACE OxO0B

89 #define USB_REQ_SYNCH_FRAME 0x0C

90

91 #define USB_REQ_SET_ENCRYPTION OxOD  /* Wireless USB */
92 #define USB_REQ_GET_ENCRYPTION OXOE

93 #define USB_REQ_RPIPE_ABORT OXOE

94 #define USB_REQ_SET_HANDSHAKE OXOF
95 #define USB_REQ_RPIPE_RESET OXOF

96 #define USB_REQ_GET_HANDSHAKE 0x10
97 #define USB_REQ_SET_CONNECTION ox11
98 #define USB_REQ_SET_SECURITY_DATA 0x12
99 #define USB_REQ_GET_SECURITY_DATA 0x13
100 #define USB_REQ_SET_WUSB_DATA ox14
101 #define USB_REQ_LOOPBACK_DATA_WRITE 0x15
102 #define USB_REQ_LOOPBACK_DATA_READ 0x16
103 #define USB_REQ_SET_INTERFACE_DS 0x17

L X LA 14%3%45 usb_control_msg [f) request mije USB_REQ_GET_STATUS, ¥ #1{i
0, Flusb spec H15& X GET_STATUS {2 %) M. (). 3X AN 3K IR [ AR, — MR 4 Port
Status, M4 Port Change Status.usb_control_msg() f i VEE T 3 [FHE KR 7 AF
struct usb_port_status *data HL[fi, X444 5E X5 drivers/usb/core/hub.h tf:

58 /*
59 * Hub Status and Hub Change results
60 * See USB 2.0 spec Table 11-19 and Table 11-20

61 */

62 struct usb_port_status {

63 ___lel6 wPortStatus;
64 ___lel6 wPortChange;

65 }  attribute_ ((packed));

R ARIX AN LRI SCBR () spec JESE X 1K), 3 AT145 get_port_status() 13 1) 52 2 42
&hub->status->port,port & — 4> struct usb_port_status % # ik 2= & , i DL 1%
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hub_port_status() HL1f,1426 1 1427 W47 &AIfFE] T Status Bits fil Status Change
Bits.get_port_status)iR [FI{E gt /& GET PORT STATUS i 3K IR [MI% i K, e &8 /0 W i%
AEfiBRA7 wPortStatus Al wPortChange, JTLAR/DANEE/NT 4,00TLL 1420 177 X 4 — AR
I X R hub_port_status)#ti& R T, 1 status Fl change X /M gEF S MiEm AT,
TE W R IR [ A2 O.

ReA T AE,2699 17 ,children[i-1],1% 4 — AN A A TRATNEAT Wik, (52 FAR i el i, 1F 2
1% parent 1 children IXFEIFREN A GEHE USB W45 2 Vi ok, i B ATTA Wi, 5 e e W B E
children, it LI 3 Al 15k 6, 270 H R children #0408 5 425, 341 X 413 hub->activating
XIHESE AN 1, BT LU A 5 =N 41F T, portstatus&USB_PORT_STAT_CONNECTION,iX
e ER?2MAEEN ARG S K, XXX A m D ET K&, ®
#,USB_PORT_STAT_CONNECTION iX4~% & X T drivers/usb/core/hub.h #:

67 /*
68 * wPortStatus bit field
69 * See USB 2.0 spec Table 11-21

70 */

71 #define USB_PORT_STAT_CONNECTION 0x0001
72 #define USB_PORT_STAT_ENABLE 0x0002
73 #define USB_PORT_STAT_SUSPEND 0x0004
74 #define USB_PORT_STAT_OVERCURRENT 0x0008
75 #define USB_PORT_STAT_RESET 0x0010
76 /* bits 5 to 7 are reserved */

77 #define USB_PORT_STAT_POWER 0x0100
78 #define USB_PORT_STAT_LOW_SPEED 0x0200
79 #define USB_PORT_STAT_HIGH_SPEED 0x0400
80 #define USB_PORT_STAT_TEST 0x0800
81 #define USB_PORT_STAT_INDICATOR 0x1000
82 /* bits 13 to 15 are reserved */

83

84 /*

85 * wPortChange bit field
86 * See USB 2.0 spec Table 11-22
87 * Bits 0 to 4 shown, bits 5 to 15 are reserved

88 */

89 #define USB_PORT_STAT_C_CONNECTION 0x0001
90 #define USB_PORT_STAT_C_ENABLE 0x0002
91 #define USB_PORT_STAT_C_SUSPEND 0x0004
92 #define USB_PORT_STAT_C_OVERCURRENT 0x0008
93 #define USB_PORT_STAT_C_RESET 0x0010

X HR AL X AN AR B X N 1) % ,usb 2.0 1 spec HL XS X 26 g R RO U AR RS
#,USB_PORT_STAT_CONNECTION (15 SR ff & R AL RS 15 A7 WA e e (01X AN 1L, A1)
AR BEA 4 portstatus FI'E A5 45 B /e 1,78 usb spec HL, i X—{74fi Current
Connect Status 17, T & X B 14 & % connect_change #{ % & & T 1.1M# F
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%,USB_PORT_STAT_C_CONNECTION ;&3 /EiX /N 1% Current Connect Status {7
JEA AR, W R A A1k, 84 portchange f1USB_PORT_STAT_C_CONNECTION 5[ 44
B 10 TIX G O, FAT ) /5 B R I% 5 — /M K LU FRIX A flag, 7F HFF connect_change
WE N 1.aX/MiEK i Clear Port Feature. XM sk /2 Hub [KIFrUER K,

bmRequestType bRequest wValue windex wLength Data
001000118 CLEAR_ FEATURE Feature Selector | Port Zero None
Selector

B AE M Bt & reset hub I I 3 Bl feature.clear_port_feature() & X T
drivers/usb/core/hub.c:

162 /*

163 * USB 2.0 spec Section 11.24.2.2

164 */

165 static int clear_port_feature(struct usb_device *hdev, int portl, int feature)
166 {

167 return usb_control_msg(hdev, usb_sndctrlpipe(hdev, 0),

168 USB_REQ_CLEAR_FEATURE, USB_RT_PORT, feature, port1,
169 NULL, 0, 1000);

170 }

Xf b b om0 B ok i & X AT %0 ,USB_REQ_CLEAR_FEATURE #l1 usb spec ' [f
CLEAR_FEATURE X A~ i =k & X N W, M 4 — 3 7 2 f} 4 Feature W ? 7&
drivers/usb/core/hub.h W 23k 2 LI,

38 /*

39 * Port feature numbers

40 * See USB 2.0 spec Table 11-17

41 */

42 #define USB_PORT_FEAT_CONNECTION 0
43 #define USB_PORT_FEAT_ENABLE 1

44 #define USB_PORT_FEAT_SUSPEND 2
45 #define USB_PORT_FEAT_OVER_CURRENT 3
46 #define USB_PORT_FEAT_RESET 4

47 #define USB_PORT_FEAT_POWER 8
48 #define USB_PORT_FEAT_LOWSPEED 9
49 #define USB_PORT_FEAT_HIGHSPEED 10
50 #define USB_PORT_FEAT_C_CONNECTION 16
51 #define USB_PORT_FEAT_C_ENABLE 17
52 #define USB_PORT_FEAT_C_SUSPEND 18
53 #define USB_PORT_FEAT_C_OVER_CURRENT 19
54 #define USB_PORT_FEAT_C_RESET 20
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55 #define USB_PORT_FEAT_TEST 21
56 #define USB_PORT_FEAT_INDICATOR 22

IMAE usb spec i, 5 — 5K 5 Z AR MM, E LT V21 feature, W s :

Table 11-17. Hub Class Feature Selectors

Recipient Value
C_HUB_LOCAL_POWER Hub 0
C_HUB OVER_CURRENT Hub 1
PORT_CONNECTION Port 0
PORT_ENABLE Port 1
PORT_SUSPEND Port 2
PORT_OVER_CURRENT Port 3
PORT_RESET Port 4

Table 11-17. Hub Class Feature Selectors (continued)

Recipient Value
PORT_POWER Port B
PORT_LOW_SPEED Port 9
C_PORT_CONNECTION Port 16
C_PORT_ENABLE Port 17
C_PORT_SUSPEND Port 18
C_PORT_OVER_CURRENT Port 19
C_PORT_RESET Port 20
PORT_TEST Port 21
PORT_INDICATCOR Port 22

BT LA, A 135 B 1K & C_PORT_CONNECTION iX—4* feature.spec i 7, i& M —MIRE& K
A1) feature %% T 7&K INX 4 —A> feature.(clearing that status change acknowledges
the change)# t 4R i 8, BRI B — A flag # 8 E 2 5, PR ARV %35 B i e, U R IS
—WARBENE A NS BE T, 7 WARANTE R K W AR sl AN I & AN AN T T3, 42 1 R 11
A~ 5 portchange #f 5¢ 1) #) W i85 A) #0 2E0X 4 fig . B BL W B portchange 5
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USB_PORT_STAT_C_CONNECTION #5281, 4 FA Tt EE R IX A feature. [FI 34114
SR EEIC 5% connect_change iy 1.

sl B A a1 A — AN TR, X enable X% disable — /i I .portchange Al
USB_PORT_STAT_C_ENABLE M5 HA 1 (13&, Ui b I SSH 284k FRIA—FE, 5 5e 3k
IV TG B P IX AN B 1) feature (H 21X B 75 EE 2 spec XX AN feature /21X FEAL 2
i), 41 % portchange il USB_PORT_STAT_C_ENABLE 4 1,#iHiX/ port /&M enable Ik
ST disable R4 A AAWE? K k45 spec JE T, Hub [ AN T BLE 32 & ik enable
f.0 1 Hub %@ enable K772 reset hub port.Jil spec K6, XM K%L S —A
request, % & SET_FEATURE.SET_FEATURE il CLEAR_FEATURE &% M), — /AN B4
TEFR. X PORT_ENABLE iX—17, ] spec H[#i% 3, This bit may be set only as a result
of a SetPortFeature(PORT_RESET) request,PORT_RESET /& hub 5& X ]/ % feature
R iR PRI, 2711 & 2715 KB if iEAUGE N T ITEN RS B, i B
port enable (7% 1, {H 2 i 3% B 3% A oA, I 4 47 B A5 5k 38 50 il A 224
clear_port_feature iX—{T g4 A2 if iG] B & T .18 port enable (¥4 45 £ Fiml &g, H
— PRl e T AL 2] T disconnection, (HJE % TIX A& e, AT T T ZEALEE (1), T AAT 2.

X B ARG A LE A T, T AR A ok T EML S HU AT B U AT IR I hub
port ] enable “Zxk disable 1 nl G2 i T UL TPLIE BT, IXA f 4540 i i) 2, iy 11
disable 7 {HEiEREERA AL, I H hdev->children[iTi& A {1, 3wl i B B B 195 85 37 St
FI b, Al &4 disable T, 2 Ik s it & HUE TPt i, 75 0 hub i A S A7 X
XA 28 58 4 X R L X E connect_change b 1. M R kR EAT S FH BN T
connect_change & 1 MWfE &, FA1 & L 1T HEAT A 21, 1y 58 B R 55 — 1 DL afic 1% 958 725
J2&,hub_events () S g 5 AT 25 it 2 XT3ty 113 2 A8 Ak A A7 100 AT A 1, B8 i 106 A T 1)

A

F4E N ,portchange #1 USB_PORT_STAT_C_SUSPEND #0541 5k 1, % B 7r 1% 111
#% 117 suspend REA AL, I H 2 M suspended Ak, 2 it resume 525, O a3 A
ft4,spec HLIX 2R E 1, AT A3 e, — 52 2 1) 2R R AR AR 1) 008 22 A AS A& DB A T2 AR B (1)
T A H L, — A Y41 e AT clear_port_feature iE#iX /) feature.
B FoRaxAS if Ak 2 (1 4% 04 LA iR, W S B R S AR AR (3 43, B AT AL e s kit 4 IR
BA G B 2 i KN BEAR SEAN fi L 23X BLARRT sl A T 0% 13 T 1 e 4 TR 17 100 Al 42 1 1 4 M
T, 5 0 SR 1 A3 T e, IR At 1 disable $i.

2754 17 ,portchange W1 USB_PORT_STAT_C_OVERCURRENT #5455 4 1 (135,
WX A g 1 0] B 15 A7 A1 F L KRG D0, T AR X MRS ANAAAE T, 8 A SR ANF AR 1T AT AT
6T I IRATTRER L B SETE XA feature. Bl LIS S (05 v 2, SR e 1 11 o
IR A K25 3 BUR 5 1 W HL, B hub B —N H HV L over-current 5/ A 1T 5 [ hub
LHEE DN powered off PIRE . AE B4 UL, KT over-current I FATTH#HE hub &
B L, 447 hub_power_on().

2763 17,portchange W1 USB_PORT_STAT_C_RESET #1524 1 H3% , X A5 —N3i A
Resetting k&t A F| Enabled JR%.
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2771 47,connect_change Wi 1,5 4447 hub_port_connect_change(),M ANt T7,1X
efE—NFE hub IR A I R EL, DA X E S AT R UG Z L, B —> usb &4l
usb # N2 Ja5ises KA 4 ,usb WA IKSFEF A probe #& %L ST 36 A& AT 4% i H 1. 31X
LERE 0] G s R A BB A LA 2% %€k 1 drivers/usb/core/hub.c:

2404 /* Handle physical or logical connection change events.
2405 * This routine is called when:

2406 * a port connection-change occurs;

2407 * a port enable-change occurs (often caused by EMI);

2408 * usb_reset_device() encounters changed descriptors (as from
2409 * a firmware download)

2410 * caller already locked the hub

2411 */

2412 static void hub_port_connect_change(struct usb_hub *hub, int portl,
2413 ul6 portstatus, ul6 portchange)
2414 {

2415 struct usb_device *hdev = hub->hdev;

2416 struct device *hub_dev = hub->=intfdev;

2417 ulé wHubCharacteristics =
le16_to_cpu(hub->descriptor-=wHubCharacteristics);

2418 int status, i;

2419

2420 dev_dbg (hub_dev,

2421 "port %d, status %04x, change %04x, %s\n",

2422 portl, portstatus, portchange, portspeed (portstatus));
2423

2424 if (hub->has_indicators) {

2425 set_port_led(hub, portl, HUB _LED AUTO);

2426 hub->=indicator[port1-1] = INDICATOR_AUTO;

2427 3}

2428

2429 /* Disconnect any existing devices under this port */

2430 if (hdev->children[portl-1])

2431 usb_disconnect(&hdev->children[portl-1]);

2432 clear_bit(portl, hub->change_bits);

2433

2434 #ifdef CONFIG_USB OTG

2435 /* during HNP, don't repeat the debounce */

2436 if (hdev->bus->is b _host)

2437 portchange &= —USB_PORT_STAT_C_CONNECTION;
2438 #endif

2439

2440 if (portchange & USB_PORT_STAT_C_CONNECTION) {

2441 status = hub_port_debounce(hub, portl);
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2442 if (status < 0) {

2443 if (printk_ratelimit())

2444 dev_err (hub_dev, "connect-debounce failed,
2445 "port %d disabled\n",
portl);

2446 goto done;

2447 }

2448 portstatus = status;

2449 3}

2450

2451 /* Return now if nothing is connected */

2452 if (!(portstatus & USB_PORT_STAT_CONNECTION)) {

2453

2454 /* maybe switch power back on (e.g. root hub was reset) */
2455 if ((wHubCharacteristics & HUB_CHAR_LPSM) < 2

2456 && !(portstatus & (1 <<
USB_PORT_FEAT_POWER)))

2457 set_port_feature(hdev, portl,
USB_PORT_FEAT_POWER);

2458

2459 if (portstatus & USB_PORT_STAT_ENABLE)

2460 goto done;

2461 return;

2462 3}

2463

2464 #ifdef CONFIG_USB_SUSPEND

2465 /* If something is connected, but the port is suspended, wake it up. */
2466 if (portstatus & USB_PORT_STAT_SUSPEND) {

2467 status = hub_port_resume(hub, portl, NULL);

2468 if (status < 0) {

2469 dev_dbg(hub_dev,

2470 "can't clear suspend on port %d; %d\n",
2471 portl, status);

2472 goto done;

2473 }

2474 3}

2475 #endif

2476

2477 for (i=0; i < SET_CONFIG_TRIES; i++) {

2478 struct usb_device *udev;

2479

2480 /* reallocate for each attempt, since references

2481 * to the previous one can escape in various ways
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2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
0,
2519
2520
2521
status);
2522
2523

*/
udev = usb_alloc_dev(hdev, hdev-=bus, portl);
if (ludev) {
dev_err (hub_dev,
"couldn't allocate port %d usb_device\n",
portl);
goto done;
}

usb_set_device_state(udev, USB_STATE_POWERED);
udev->speed = USB_SPEED_UNKNOWN;
udev-=bus_mA = hub->mA_per_port;

udev->level = hdev->=level + 1;

/* set the address */

choose_address(udev);

if (udev->devnum <= 0) {
status = -ENOTCONN; /* Don't retry */
goto loop;

}

/* reset and get descriptor */
status = hub_port_init(hub, udev, portl, i);
if (status < 0)

goto loop;

/* consecutive bus-powered hubs aren't reliable; they can
* violate the voltage drop budget. if the new child has
* a "powered" LED, users should notice we didn't enable it
* (without reading syslog), even without per-port LEDs
* on the parent.
*/
if (udev->descriptor.bDeviceClass == USB_CLASS_HUB
&& udev-=bus_mA <= 100) {
ulé devstat;

status = usb_get_status(udev, USB_RECIP_DEVICE,
&devstat);
if (status < 2) {

dev_dbg(&udev->dev, "get status %d ?\n",

goto loop_disable;
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2524 lel6_to_cpus(&devstat);

2525 if ((devstat & (1 << USB_DEVICE_SELF _POWERED))
==0){

2526 dev_err(&udev->dev,

2527 "can't connect bus-powered hub "
2528 "to this port\n");

2529 if (hub->has_indicators) {

2530 hub->=indicator[port1l-1] =

2531 INDICATOR_AMBER_BLINK;
2532 schedule_delayed_work
(&hub->leds, 0);

2533 3}

2534 status = -ENOTCONN; /* Don't retry */
2535 goto loop_disable;

2536 }

2537 }

2538

2539 /* check for devices running slower than they could */
2540 if (le16_to_cpu(udev->descriptor.bcdUSB) >= 0x0200
2541 && udev->speed == USB_SPEED_FULL
2542 && highspeed_hubs 1= 0)

2543 check_highspeed (hub, udev, portl);

2544

2545 /* Store the parent's children[] pointer. At this point
2546 * udev becomes globally accessible, although presumably
2547 * no one will look at it until hdev is unlocked.

2548 */

2549 status = O;

2550

2551 /* We mustn't add new devices if the parent hub has
2552 * been disconnected; we would race with the

2553 * recursively_mark_NOTATTACHED() routine.

2554 */

2555 spin_lock_irq(&device_state lock);

2556 if (hdev->state == USB_STATE_NOTATTACHED)

2557 status = -ENOTCONN;

2558 else

2559 hdev->children[portl-1] = udev;

2560 spin_unlock_irg(&device_state lock);

2561

2562 /* Run it through the hoops (find a driver, etc) */

2563 if (Istatus) {

2564 status = usb_new_device(udev);

2565 if (status) {
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2566 spin_lock_irq(&device_state lock);
2567 hdev->children[port1-1] = NULL;
2568 spin_unlock_irq(&device_state_lock);
2569 }

2570 }

2571

2572 if (status)

2573 goto loop_disable;

2574

2575 status = hub_power_remaining(hub);

2576 if (status)

2577 dev_dbg(hub_dev, "%dmA power budget left\n",
status);

2578

2579 return;

2580

2581 loop_disable:

2582 hub_port_disable(hub, portl, 1);

2583 loop:

2584 epO0_reinit(udev);

2585 release_address(udev);

2586 usb_put_dev(udev);

2587 if (status == -ENOTCONN)

2588 break;

2589 3}

2590

2591 done:

2592 hub_port_disable(hub, portl, 1);

2593 }

FISRBSIEEWIE T, A% HL IR LY R 5, B AR 73S A AR AR EAT , vl e T At DO
G2 VRAT A 5 (1 AN s e 14 5 5 IR KA TR Bre ik 18 S 2 T 03X A e K, L R AR o e T S AN
ZIRE—AT ATV T, D AERA PRIV, 5 TF 1T WL HEIZAS e B 772 AR £, 15
W47 —A74E T U 2 5.

RN Linux AR i 520

hub_port_connect_change, i 4 & X, 24 hub i 0 _FA7 % BARL IR XA 28 8, X Fh ARk
BE W] LA B AR A AR n] LU AR A R LA AR TS 4 AT =M Dl TR TS R, — A2
BT, — AN Rt VAR S ST, REBT IS 1) enable, iX B Gl 5 & o T 64 d g 14k
(140, LE Gn FA YT T PR 4 BT e BT U %) TSR, B — A IR 0 s A R A — AN T IR I A I SL A AR A
T O B R ARG AT TR AR AR, G UE B R AR A, 5 S8 R
Ak
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W JUAT B AE AN ] 22 0 ,2422 173X A portspeed () o Bt A& 3R 151X AN 3 11 B 3% 1) ¥ 4 (1)
speed,k [ drivers/usb/core/hub.c:

121 static inline char *portspeed(int portstatus)

122 {

123 if (portstatus & (1 << USB_PORT_FEAT_HIGHSPEED))
124 return "480 Mb/s";

125 else if (portstatus & (1 << USB_PORT_FEAT_LOWSPEED))
126 return "1.5 Mb/s";

127 else

128 return "12 Mb/s";

129 }

R EUR AR IR T 1 52 S i MG /38 2 AT 10 1 #% IR 285 B L& 7F portstatus (1 bit9 Fil
bit10 H .

2424 73K /NBOAZ UL HUR A TR T M AT RS BEE N FiRos AT T LA E SR
A AR R 0 T DL, B ) ABEE i B 8, X L BCEA 3. BT A s e E S hub B AR
g F1RPIRZSSKRBEE, LE i hub #5128 T A7 KT MR BV IZ A5 K.

2430 17, WERMAA AN hub (15 B &I AT, A0 A A BB, S E 4T W T, R A Wk (-
XA A IR )

PATUL T iy A AR, AR AR ] LU AN T ] — AN SR WA AR T, — A et
WA B, SRR AT B4 T BLAE A7 X T4, hdev->children[port1-1] 1 & 45, AT )5 #iX
ANFREF A AN by 25 0 TR, AT SR A S 17 i A2 0B ke 1 v % EAT W R AL kAT
e B3 P b 18R I R A% 18 6 - FRAH Y. 1) 1R 4 R R, an SRR B3 1 T U 12 2% DK BN R
PEHL P FRE PR BOR PR AT B AN BOE RN T LRI A4k AE 0 T J5 38l B L B 2 R T, .
1M usb_disconnect() s £ AT — 2835 49 TAF, 3F HAE hub [f) change_ bits i 5. 48 J5 FEff
E— N A SR AT IE A A A%, B il LLR ] T 6T usb_disconnect ) FRA T I S AN .
AT S0 I SRAT A& T B RAZ B A AL B

2434 % 2438 X — B AR, O RATT LA T — A TEHE00 BB, B B 3 A1 b 7
CONFIG_USB_OTG &AM .

244017 00 T 0 T HER A BITE AR A WA A TR 5 T hub [¥) change_bits, B LUIX H
HHIWT portchange&USB_PORT_STAT _C_CONNECTION [ 2 st &0 T8 AL 34
(R0, FRATTIAS A — A S5, 00 agfe 2 AV BRI S 58 iy 1) Jsg el 48— g v, U AR 2o ) . bb G R e
P EH QQ, JCHH IS 21, MRIRAG 2 1, Fc B A U A — B, IR RIS LR AR A% AIRA T IR R e A
AT BE PR (1 B Ml RN 23 25 4 22 O, T BRI e AR B LR TE LE 3 o bl 1 559K I A dedt s e i %
DEFS)), T SRR AN AT g e NARAR 22 0, R R AR e T U 4 — T B T) B SR () 2B B BORAE
hub H 2 75220 T EUR W, spec g, A RFEE T 100ms 48 A A SEECIE R B0 3 A
HAGE II4E N .hub_port_debounce & TiX {3045 1, XA A & iR 2 /D554y 100ms, il
T MIRAE, A BEWIAESE T, MG 01 oR 2500 (R gk 2 i 1 RIRS B 2448 AT I FEAE
status %5 portstatus. i W4 100ms A28 & XHRGE T, 84 3R [R5 (R AR, 3R 5 4T B
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SRR & L 3h T printk_ratelimit & — > 5 65 (19 08 B, oSzt 2 printk 1) AR
il printk_ratelimit {8t A2 AR B4 B 0T BE S E ST IR B 2 IKHT BN, SR A R 0L 1, 4T
EIAN T b0 4%, B4 B0 H 28 SO 300 A5 S st 1, B DL S AN L 1), T kA ok
—/~ printk_ratelimit(), & ¥ HIFT B B AR, an SR A0 I A 2 2 H AT B R IS4 e Y
ST RGO N XA BOR ] 0, B B, AT IR [EEE O I N A S IEST B

2452 47, WA i UL BTG 2 5 IR RS O 8 28R WA T, B A B EWAN Ak, —
AN Ut an SR i IR SR OC T 1 IS A B T I . o — AN R U R i 384T ENABLE (1)
RZS, B4 goto done. 1] LU £ done J HL AL & X /N i 1 45 disable f5t. 75 ), S iy 11
T4 2 disable IRZS T, B4 B IR [HINE, 1K X SRt AL 356 T .

2466 A7, X— Bt vk B T I BB N TE R T, F W SR B A o 12
T suspend IRZS I, 84X HLE 2 ] hub_port_resume ()X AN 125 W . o6 T LR
H R 2 AR, FRA TR I il — 3 ABJEVE N hub BRENFL, PR B o0 e AN vl /b BILAE
R SR A T 2 B2 FRAT TR SR AN — N R e v BB K, W U S L e, P DA — > 92 [N 44
B UHATA S T ReIE A B 21 P RE 2 IR Dk,

2477 17,SET_CONFIG_TRIES X%, F Tl o% X E G| H— B 7.

TR BRARUL A, LU R IXAS for FEEA T H AR B, 5 —A usb B4 HIiE AR ), BB S IR,
e A, R e i E L, RIS IR AR AT, SR 5 3 1] B &AL R NI 4 — AN s, TR G X
AN AR E RS, AR 5 IS R P21 1Y) probe Q) ek gt s 4 H AEJ2 M usb ixid sk
Pi, L E ] device_add 3X4 AN B BRI AL L RS N B A 5L T, )T ) e A A
T4 J AR B AL A AT (R0 A5, T DA Y 48— (1) e A AR gl A2 AN 02 pei 1642 usb
WS scsi, B2 IR Sl 1) T AR HIE I T R 2R 10 Hd 45 04, 1 e 4 IR B 1) TAE S A IX 4% R 4k
bvEM, A driver_add, 1 81X 10 S —FF WA % R 26 B, B A device_add. 1
driver_add &gk bR — N, WK BN T 3 CSCRFI I %, I Bz o A F )
UKSARGEE A GRS ok, WA XA A A —FF, device_add 714k b8 — ik
UK, R BT AE IR E G, T probe BREL ARG SBU AT A T A KN AN IX AN
PRI A usb BRI I DL, AF 4 B ISR PP A 5 ok i, e U 2 5 T R & WA it —i5
G AR B 43, B IE IR BB AR, #02 h REERUR, A O KAT X T usb B K i, a2
hub SRz kA Ab BRI 6 S5 2 BT LUK S T AE 0] DL — Rl & 54 FLE usb B4, e A b Ziil
I — L SL R FRRP AL, sk 1 LU, BT ) 5 FEARAE S0, A 4 — 2640 gk S A1t T B hie, AR AT A S8 H
HRT A HIX SRR . U ANE R N BRI & 5, AR U8, DT A A S — R Ui B SO,
w5 U AR B IR, n] 2 5 R BRI, A 0 T A MR
PR F TS BER L D S5 R T T A 3 Al 21— Sk B e A5 JES H 511

Ok, I 23X 2 — A>3 2 O A7 240 30 W 2 5L A1 o HHT A 5 4 1) I o, Linuxe A R TP o AT
SET_CONFIG_TRIES 34— 1, Ji AAe A SIS 445§ 4, David Brownell i3
ST AW T UL T 54— 5, 3 FLAEIAN 2 IO ity 2. 792 I, 2004 4F, 155
f 5 SR A T A A T 3

S ATl 220 R A, TR T I AT, AT 240 B RIR K
H3%—/> GET-DEVICE-DESCRIPTOR )i 3R, S IE A AR Il 0 T A0 BE 8 2 3R 1] 1 5 IR 1
FATN T, IEHL A0 1E 1?2 Sony SR IE R 2Philip AN IE 2R AN A ST
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BRI, — 1S FR A SR IE R A, — 3 A2 A N ORER B2 T IR B R B2 46 oK S ARl i B i JL
REWGHER NIRRT, = T2 AN T AT B B CIERE, S50 K I s A SR AN G T
T BATT R B, I A FE X AL, AR BEIZ BE MY IE RS 25 0] usb, 45K usb spec #liiilE T H
BEORIEIR A — D RARBE R WU IZAR PR (0 88 A AT, PR ARIR A — 1, B W 4 PR Ui SR R
BERIEARA 2T LA, BACE I N 2230 T, AR S8 B R 33 SR AL PR, — IRAN I 1 58— K, L2
TIANK, PIOCEAN I, IBBINET JRANBH T ...

oA Ja RO T XS A I T ? R AR R, B AR A S T A

2.2drivers/usb/core/hub.c ¥:

1446 #define PORT_RESET_TRIES 5

1447 #define SET_ADDRESS_TRIES 2

1448 #define GET_DESCRIPTOR_TRIES 2

1449 #define SET_CONFIG_TRIES (2 * (use_both_schemes + 1))
1450 #define USE_NEW_SCHEME(i) ((i) / 2 == old_scheme_first)

usb_both_schemes #1 old_scheme_first.ix M2,

95 /*
96 * As of 2.6.10 we introduce a new USB device initialization scheme which
97 * closely resembles the way Windows works. Hopefully it will be compatible
98 * with a wider range of devices than the old scheme. However some
previously
99 * working devices may start giving rise to "device not accepting address"
100 * errors; if that happens the user can try the old scheme by adjusting the
101 * following module parameters.
102 =
103 * For maximum flexibility there are two boolean parameters to control the
104 * hub driver's behavior. On the first initialization attempt, if the
105 * "old_scheme_first" parameter is set then the old scheme will be used,
106 * otherwise the new scheme is used. If that fails and "use_both_schemes"
107 * is set, then the driver will make another attempt, using the other scheme.
108 */
109 static int old_scheme_first = 0;
110 module_param(old_scheme_first, bool, S IRUGO | S_IWUSR);
111 MODULE_PARM_DESC(old_scheme_first,
112 "start with the old device initialization scheme™);
113
114 static int use_both_schemes = 1;
115 module_param(use_both_schemes, bool, S IRUGO | S_IWUSR);
116 MODULE_PARM_DESC(use_both_schemes,
117 "try the other device initialization scheme if the "

118 "first one fails");
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WHRARAG A= BRGS0 R AR €O U X AT A I SRR G A A AR AN S 1 75 e 2 o X
Bt A, A SR ARARTE VKUK AN SN A 5 N FEAS RS 1 0 B 22 S WA B A PR 3 B AT 4, T SRR
B R IRAFEHT H 552 )\ AE X AR BT 4, W] AR R A B Rt N RE A IX AN 2
LR 28 (%) IR 1) 2550, AR ORI 28— AN BB R I i, 75/l modprobe 5% insmod fingk—/ M
ey, R T DL 7R I4R 32 old_scheme_first ({18, 7] LAJ& & usb_both_schemes [K)1E, fH
FARASGE A IX H B AE 2 old_scheme_first 4 0,1 use_both_schemes Jj 1.

B AT H AR 35 A4 A H 2scheme, #5 i) 4 4] 8 25 3R, 07 %6, iR E B4 old
scheme,both scheme XA AT T4 S B H SR B AN 7 2, — N HI, — AN B X g
BAWEREAT AT )T 22— K H Linux (7 2, — NSk 3 Windows 7%, HIE N T
PAF R IR T

PO K, B TRATL B, P B2 Linux BB AT, S04 R B BPOR AT, 6 Windows RAT, i J2: i
R, BT Windows, B RO, FRT1 142 =T Linux 2 A1 e it Linux (92058 22
TR T Linux 85 A S8 B, R S8 A 61 Mozilla 58 P 0TI Sk A B T - 61
R NE 32— /N A AAETE I I R K2 O AR MM R

JIT AR — B S R K = ), U AE 2001 4 10 H i ok AR F iR iR DLt Al Wy
Al T — ARt Z i, SR SEAAAR T ANES . B AR B FRATT H i 5 B (XA 5 5 ), X L 4

GRS

¥i—~,endpoint 0.0 S i usb spec W —ANREER I s LT — R A — A IEL RS
Uiig i O, VPR FLEAE 0] T, A AT 40 v A e 250 (0 s A V8 A 4 31035 0 O W 2L SEFRIEAS S A IR
U, %2 — A /b — 3 B AR, U AR B I A R TR L I 5%
<<2046>> BTt ARFE, 2 183X 42 74, I ()4 SCHE, DA TR A K FL BRI, #8AN T

usb spec H X FERIE I, T 1) USB % & #5541 — AN BRI #0819 sy Default Control
Pipe. 51X 4% T8 X W [¥ i s IH AR O 5 v oo, A &A% U HH 11 endpoint zero. 3X A s 45 BAS
T B AL SR AT L B AT WL U BB — AL T s IR FF R R XA O 53 o, UM AN
LR A E endpoint zero BEA E AT R IEAS IS AT spec MUELE T I, RKH—HF, DT LAAN G 22
FEAN VA T AME& — IR PR R . (e 5 2 708 L R AF 5L bNumEndpoints & 5 11%
interface & ¥ o7, (H 2 X H A S Endpoint zero, i — ANk £ Fk 71X/ Endpoint
zero VIAMEAT B s 7, 84 B I8 /AT L) bNumENndpoints BNV iZ & O, A2 1.)
PRI, DS T RS B A — AN S A —AE 0, IX 1 maximum packet size, &4
Uiy 1 A X 4 — AR, RIS YRR 0 R i 308 B H2 ISP B PR e AL 0] T T 11 g s 1
XM AR AT 3 SR 2 ) wMaxPacketSize iX—A field, ) T3 5 O A —FE T,
BT B OB — NIRRT, 10BN 1B 3% BT IX A —AN i i, T LA ANME B CRAFAE T 3 75 4
RFFHL, BT AR ATIAE W #4 FiR A B ] LA 33X 4 — 1 ,bMaxPacketSize0, i H. spec &M T,
XAME H B 8,16,32 8L 64 X DU 2 —, 1 H, i B —A 1 % TAELE mndi A, 1IZAME I H fE
& 64, UM MEABAT .

TMRATE0E, A TFIIR 2 TAE#R M 5 endpoint O 774258 K 58 ¥, A4 endpoint O 1)
max packet size [ TATLATLERNIE 1, 15 W 28 B2 IEAA IO EA T 92 il A T2 ) gkt
T . BAGE max packet size T 1IE S 4L T, 7T & max packet size X AE B & ik
75 RASBAT A B R 4018 max packet size 23k 5 X — %), TRAHS] T L EAERLZR
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PIARERAE << 22 6 FM>> P05 — IR ORI, ©AT RBAI— > ERCASKrgS AT AT 18
INRATAT 55 e azs 8t — MR , AT AT AS T RRUAE IR 2 AR AN o 28 H b B -0 22 1
BN ANEERN AU B CIKT B AU, BRI PTIRIES 22 4, KT R LA
G T RAT AR [R) IS SR e 20 200 R AR B H R, T 0 SR A N — BB RO (5 E BH R I AR AR 9, [
S B AR ORI, ) Sk I FAE TG Bl 1R 45 AL XA IX AR I UF TN TE (1 ZERh 1 T 25
AP P8 A X B usb spec W& — MR I HE?

Heli O A Ul v i, YT, WK, o i, 7o 1, oh, shit, /A FHA I 1
JREATWAT.
AR A A UL - DUOR AR R e BRAR AE R AR .

BRIA 3 T ,max packet size LAt/ 8,16,32 uli# 64, X il &, &/ REFHE 8 ML, M Fefi 1
NI, B R 77~ 3 18 4 bytes, o, 28 byte7 fata it /£ bMaxPacketSizeO,byte0
3| byte7 S K2 8 AN, At m 2 Ui, T ST T 8 NF T, AR 5 4R ] device descriptor
(IR 8 A7, T Tl F13E & EIE ) max packet size T, T i — I, IX IR A B3N F R
18 AN i R, Ak ok T 284, SAS MR b i KA A T .

HFAFAEAEAEIZ AT 5 IE P NSRS, AT AN S f 5, AR LU B AU LU A 2
RISIRIATC 48 T Sk R ENIB 2 1 . 5 8 32 AN, SEBOER I A dh (M — A,
T FN A AR M S B PR S BT 5 110 o 8 3 SO S S e FROUE R 5 I NATRE JE BHIEVE
AMEY) 3= SCALI S Ak, A2 NSRS E B ERP A e T A i ] .

& 2004 4 10 J, BRI DY I Ui A HE 4 T AF 8 B H 7 5L, I8 A0 DX ) & AT TR B — AN 1R
g7, Sony FK I — AN BGHLBEAE Linux R IEHR TAE. 08 /e 3R & R L, ikt —4~ 8
NS5 GET-DEVICE-DESCRIPTOR (13 3K A1 45 e AN K I B & I ARTFA ] — A 8 A5
(AN SERE IR FEIR AF A B, R4 1 B34 HH () 58, DA Sony BT (1) e 46 AR — /<4 18 AN 5415
(R REAN £ Rl AR T A 45 URAR [R]85 B P B80T a5, 1 LS B UE WX RE (R AR I8 AT 1T g 2 SR
%

W, BT T IX A IR AT NBRRHIUX K (E Windows I TAEE 58 IER IR/ ARS T T .40
LS LF2 Ja ok A NRE, B Windows 1 T SRR 7t 55— Fh g, 508 1 07 %8, N 50t 2 L
PRI BANFATIE SR 22, BB SRAR B 43R 1] 64 AN T3 3k, 1 AR B 43t 45 O [ max packet
size & 32 Bi# 64, 4R SE B 18 A5 (R B ek Flid AR i el v] LT AH2 G R AR v
Ui i O [ max packet size #ije 8 i 16, 1M & MR R 2& 18 N1, — K EAL I AT,
DARDBIRIEAR R T — IR LA IS5 A Ak SR 126 (P2 TN IR S M Bk, TR LRI T 8 AN
B T T B AN & A5G R A v B B R — IR reset, iR UR B IXFEAS BT B T %
P (AL 1 EHE T 22985 B3RA3 T 1 8 A1 Bk vl LLANIE /R L IE 1K) max packet size,$A
Jo BAHOX AN B E W ORI AT R TH AR, 1 Se U R ORI A 18 AN M ELIE R S22 1)
WARATF X7, AR T B T X2 Windows N T 1) kb2 U vk

TORTFUEAL D LA R I AR 2] T B L A Windows (13X R SEms R IR H R4 1, A AT
B HROLBEA AL 75K 8 A7 IR A A, T2, Ut Be N REPRAIE /R AR TR B iR 1] 8
AN (B IRAT (K IR & BERS LEAR IR M N2 T L, Linux T A AT 2% il sk 42, 48 3XR Windows
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NSRS S I T kR, H S Linux ISR SEIS A usb spec FEAE 1SN, IS, Windows
B AT S I BRSNS AR R AT B PR R T REYE Windows R AR, A AT T kST
Windows #t/&E5F T usb spec. i FrsLWe, 1R anth . ™ kg 2 R U, X 2 Windows IX i 11
bug, AN IX AL EN G S T G ] X ORAE L N ARG 55— bR T, B A 3 e 2
AR AR & AR A A st 14, S IR i 22 B 45t S RF YT 22 BRI ik L8 A2 ), At i 8% s i
JLWe, fih 0] N 5K 22 BB 20 A O A K B A4 B0, 22 B UL AT, 32 2 B8 A K sk, &
BT SN R T EL O (), 2222 0, B2 b B X R IR AN S . 45 B Ak, — R AR HE R A R
Byt 4 7 R, SO TR H 22 ORI, BITAT (/NIRRT 46 27 B BRSO P 2, 22 BRI AN,
1) B P B, BB CARSRAT .S T AN T U B A N LS X AR (B35
SR, 2 R<<ZM A E>>,1996 F R, 34 1997 4F3k Jb 5T 1 IR 3 (1))

JIT CA IR, A PR AR LSBT S A SR s, A A 2, JEUk IR S R Sk il i old scheme,
PRAE PRI AR 5t 2 H A RIS M SR R AR S FH P R ) DA DB R e b ¢ 1) e 2 1EDRE T AR A
B, T2 BRI 5 gl I S A5 FH T R I L, 3k O, SR 0 G SR AT, i AdE T TH ) 8l FRAT TR
ST BRI R BN %2, USE_NEW_SCHEME, fift il 2 F >k 4 7 & AN 248 i B 60 scheme [1).
XA 2{E hub_port_initQ) ed £ FH 2, ek 50, 82500 T 6 S g, R 26 AN T EE 64
AT SRR fail T8 A KIEIRA 8 AT G K X LA & 1E hub_port_initQ) &
B, B I P

S AT R S LI SET_CONFIG_TRIES X4 — N E T, EME X @ *
(use_both_schemes + 1)),if use_both_schemes i /& ii PJ A S #HI , X A2 Hie it )
P CUE I3 I B 4 158 BROE R L, B BR DA V0155 0 B 40 FE T 1 SR s, AN 7 30t TH PR A .
usb_both_schemes J 1 5t Z k% SET_CONFIG_TRIES 25T 4, 132 (1) 5 mg ik by 78, Bt 1 4
WK, 28R e TR 23R T, 238002 4 T HE 45 1)

11 T30 JRATAT LA S A for ST AIEA 503 T
NKEEZRBNZES(—)

A NICTE 1996 AR S0 M 1) A < < Se ot >> g 2 AE Fe ) — Xk Lk B IA TR Tk
AET AR XX L T HEAF T A R TF AT, 5 R K B A AR HE A T b B 1L, B A 2 g i
(R AR, SRV IS i e L A7 SRR % S PR T, (R S i T B ) 25 L0 T W T A i of
J, 56 T Z e R RIS T — B B B 15 Ath B E ISP Aa R (1 T G & B s W 1), DR A S PR AR 1) |
(AR PEERR R T

<< UeHfTo == HUIRREAEUT 47335 1K) 2 22 e K R AT — R B 20 S (R 0 - 1 0 5 S A 43 s A4
PN T AL S22 08 S P R4 A7 652 hub £E usb T 5 LSRR ST S AV X0 £ (e 23 AT
KRB IXAEIR, X2 Hub JRB) e %0 (14 QR SR T BEACRS A [ 4k 22 282 A DA Jall ) e 6 e 55
FERAMEIA R, T2 BOZX A )\ A FAR G R 5, S | W E AT A ) T

$— % ,usb_alloc_dev(), h— struct usb_device 5 FiEFE, Hil N A7, XA G 14 TE
EFAIASIE Ry hub YEEC IR, S E 24 T hub 33N S T2 0 845 11 B 1, B8 7 FRATT I s b 20 1)

89



O NANTRRL S 5, R0 A R A AR

NS Z T AREANF T IXAMIEER, & P FAT Hub AR 30 3 g FAT Bk T HER, T LA gk
IIAE2 Hub BKEh 24 2R SCAN R B IR 20 i B s AT 4.

9 /R4, usb_set_device_state (), XA B KB E K& R A, struct usb_device 45
Kyt 45—/ i ,enum usb_device state state,iX —Z|, XN E & KPR S K E X
USB_STATE_POWERED, l{Jl FHIRZ.

H=A k%, choose_address(), b a5 M. — 2 AT 12 FH SEBIR B B RCR.

DU/ B, b _port_init(), R T, B AL 1 B0 b, T2 B A T 2090 1

5 HAN KA usb_get_status(), XA RS L 118 hub HER T, ANE N M ETIFIXAS hub, 72 i
21T hub (IXAN S 1 ESERE KR Y hub, 54 FIE %W B35 4 RS —FE.

BN %L check_highspeed (), NI B4 R r il A —FF.

-4, usb_new_device(). FHRIKAFET, T RS FEF 1K probe, BREFIZAN B st it —
BLERER B & KBS FEF 1) probe ) A H .

%)\ AR, hub_power_remaining(), il T, I B /2 hub 9K 7K TE 115 8.
Ok, Nl ik TATRINEIZEANE—FH X URREL.
usb_alloc_dev(),drivers/usb/core/usb.c:

226 /**

227 * usb_alloc_dev - usb device constructor (usbcore-internal)

228 * @parent: hub to which device is connected; null to allocate a root hub
229 * @bus: bus used to access the device

230 * @portl: one-based index of port; ignored for root hubs

231 * Context: lin_interrupt()

232 *

233 * Only hub drivers (including virtual root hub drivers for host

234 * controllers) should ever call this.

235 *

236 * This call may not be used in a non-sleeping context.

237 */

238 struct usb_device *

239 usb_alloc_dev(struct usb_device *parent, struct usb_bus *bus, unsigned

portl)
240 {
241 struct usb_device *dev;
242
243 dev = kzalloc(sizeof(*dev), GFP_KERNEL);
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244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287

if (1dev)
return NULL;

if (lusb_get_hcd(bus_to_hcd(bus))) {
kfree(dev);
return NULL;

}

device_initialize(&dev->dev);

dev->dev.bus = &usb_bus_type;

dev->dev.type = &usb_device_type;
dev->dev.dma_mask = bus-=>controller->dma_mask;
dev->state = USB_STATE_ATTACHED;

INIT_LIST_HEAD(&dev-=ep0.urb_list);
dev-=>epO.desc.bLength = USB_DT_ENDPOINT_SIZE;
dev->ep0.desc.bDescriptorType = USB_DT_ENDPOINT;
/* ep0 maxpacket comes later, from device descriptor */
dev-=>ep_in[0] = dev-=ep_out[0] = &dev-=>ep0;

/* Save readable and stable topology id, distinguishing devices
* by location for diagnostics, tools, driver model, etc. The
* string is a path along hub ports, from the root. Each device's
* dev->devpath will be stable until USB is re-cabled, and hubs
* are often labeled with these port numbers. The bus_id isn't
* as stable: bus-=busnum changes easily from modprobe order,
* cardbus or pci hotplugging, and so on.
*/

if (unlikely(Iparent)) {

dev->devpath[0] = '0";

dev->dev.parent = bus->controller;
sprintf(&dev->dev.bus_id[0], "usb%d", bus-=busnum);
}else {
/* match any labeling on the hubs; it's one-based */
if (parent->devpath[0] == "0")
snprintf(dev->devpath, sizeof dev->devpath,
"%d", portl);
else
snprintf(dev->devpath, sizeof dev->devpath,
"%s.%d", parent->devpath, portl);

dev->dev.parent = &parent->dev;
sprintf(&dev->dev.bus_id[0], "%d-%s",
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288 bus-=busnum, dev->devpath);

289

290 /* hub driver sets up TT records */

291 }

292

293 dev->portnum = port1;

294 dev->bus = bus;

295 dev->parent = parent;

296 INIT_LIST_HEAD(&dev-=filelist);

297

298 #ifdef CONFIG_PM

299 mutex_init(&dev->pm_mutex);

300 INIT_DELAYED_WORK(&dev->autosuspend,
usb_autosuspend_work);

301 dev->autosuspend_delay = usb_autosuspend_delay * HZ;

302 #endif

303 return dev;

304 }

T4t HIE A AE, HE A struct usb_device @5 RIRET A A7, XM REN L dev,bus #iit
MR X AR BRI A SE S BATTE 2], — M E hdev,—4ME hdve->bus,hdev [F4R1R I,
HAZ hub Frst RS struct usb_device $5%t, E 1) bus 48R SN H A, — 4> =W LES 38 o0
I — 4% S, I AN RATTAE MR L U, #1528 4% 4k .bus J& struct usb_bus 45 & $ 5, I
bus_to_hcd ()75 2RI A I 1% e Zex W (1 S HLES I, Y1 E R N HR A, R 3 e 0k —
Mk ENLEHI B — AN 45 Ak struct usb_hed % 7 ,struct usb_hed & X T
drivers/usb/core/hcd.c,'t 5 —A i i1, struct usb_bus self. 84X bus_to_hcd()if /&
4311% bus A TS struct usb_hcd Bt N 48%F, usb_get_hed ) 238 hn5 | H 14k, H
TG S IRELAT T Ve A B L A A A X FRAR AR DA XA BN RIS R &k L2 T —A
WA, ARG 0 AL 2R 1 0 5 | v, H AT B A, ENLAR 48 IR 25 25 M A9, 75 W R 52
HOEHE T X AR usb_get_hed Q) M 1 sl e W 1 6K 1 FE T80 A A7 IEL IR PR 2 TR AR A

X5 device_initialize(&dev->dev), ¥4tk 5%, 5 —A> dev /& struct usb_device Z5# {4
fEE, 1M 28 — A~ dev /& struct device 5 R4, X I B A B HL T — AN e S SR AR IR A5 W 4k A e
WAREL A Uik, device_initialize & PAZ TR AL A TR Ak R 5L

ROk, KT struct device gk, TATIEAG C I A) T, #47% 2.6 BB LA —
JEHNIE struct device. T AT 1AL O & Wit R £ Ik T ,7E usb-storage HI# = UL, 75 hub 11K
AT Wk, He — B RS R E SO H R, PR A S I 5 3 A5 A B (H A, 5% T IX A
SERAAA IR R0 H B A IR B ey, RN AN 1) S HH o TE << G (A1 1 >> HL T 3 IR ISR, A
KA P BB AT BESCL Fit XA i e T include/linux/device.h:

410 struct device {

411 struct klist klist_children;
412 struct klist_node knode_parent; /* node in
sibling list */
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413
414
415
416
417
418
419
420
421
422
423
424
425
calls to
426
427
428
429
430
431
432
433
434
435
436

struct klist_node knode_driver;
struct klist_node knode_ bus;
struct device *parent;

struct kobject kobj;

char bus_id[BUS_ID_SIZE]; /* position on parent bus */
struct device_type *type;

unsigned is_registered:1;

unsigned uevent_suppress:1;

struct device_attribute uevent_attr;

struct device_attribute *devt_attr;

struct semaphore sem; /* semaphore to synchronize
* jts driver.
*/
struct bus_type * bus; /* type of bus device is on */
struct device_driver *driver; /* which driver has allocated this
device */
void *driver_data; /* data private to the driver */
void *platform_data; /* Platform specific data, device

core doesn't touch it */
struct dev_pm_info power;

437 #ifdef CONFIG_NUMA

438
close to */
439 #endif
440
device) */
441
442
443
444
consistent
445
*/
446
447
*/
448
449
mem

int numa_node; /* NUMA node this device is
u6s *dma_mask; /* dma mask (if dma'able
ué4 coherent_dma_mask;/* Like dma_mask, but for

alloc_coherent mappings as
not all hardware supports

64 bit addresses for
allocations such descriptors.

struct list_head dma_pools; /* dma pools (if dma'ble)

struct dma_coherent._mem *dma_mem; /* internal for coherent
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450 override */

451 /* arch specific additions */

452 struct dev_archdata archdata;

453

454 spinlock_t devres_lock;

455 struct list_head devres_head;

456

457 /* class_device migration path */

458 struct list_head node;

459 struct class *class;

460 dev_t devt; /* dev_t, creates the
sysfs "dev" */

461 struct attribute_group **groups; /> optional groups */

462

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

464 };

S A BA G, Fr LREEL S T AN HR o2 TR %S

X} IX AN SR AR FACHS , dev.bus #t & struct bus_type 1454, bus_type Jii4 B Sk A&
BT 0T usbh BEASR UL, R AT DL R FEAS drivers/usb/ H 3 T RS, R & R, HEar B
b AR ANt E T drivers/usb/core/driver.c H(f) struct bus_type
usb_bus_type, s —/NEE X T drivers/usb/serial/usb-serial.c H ] struct bus_type
usb_serial_bus_type. 57 T H A UL T 0,54 drivers/usb/serial/ H k2 £ 114
usb-to-serial i #2519, #1175 T, PEATTAS 26 3BR . B AR RELATT () e v, AN R 88 L 3
struct bus_type 1) f5 & , & W ¥8 W # — ¥, w 2 usb_bus_type. |
drivers/usb/core/driver.c BLHH — FIXMNME &2 X.

1523 struct bus_type usb_bus_type = {

1524 .name = "ush",

1525 .match = usb_device _match,
1526 .uevent = usb_uevent,

1527 .suspend = usb_suspend,
1528 .-resume = usb_resume,

1529 };

S BAE usb R — IR IV AR 33X 4 — 4], bus_register(&usb_bus_type), it
KANERGINE G XA — DR R AT T E R, — AN BRI — 4 B2 nT VR
T AR FSRE,—A host controller #i2xi% Hi—4 usb &2k, i W1 R UE, A R 2 /b
A~ host controller, s Ui £ /b4 B2k, Bl E T usb_bus_type X4 —/N2H, U4}
4R BV N — > struct usb_bus £ 14 4448 & A 1E 2 H T AR B I8 struct
usb_hcd F A4 self [R5 (struct usb_hcd 7 struct usb_bus self), X /Mg EE T HL
P 2% 1 SR B ok F R ZR SRR AR B X P OC R IE W CH++ i R SEFI S, AN ZER R,
OARANEIIE RN B0 R TP LR U, TR LA RN, — R AN, — R ERA NS
(...
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Ok, ffiz£ T dev.bus $511] usb_bus_type 2 J&, F—4* dev.type,struct device_type £t {4

BT XA SR AN T FE AR T, oA AT struct bus_type —#F, Bl R 27 M2k g8 &ty
WHEMAER,EREY LU EREE.XHES A 1AM usb_device_type kK H
drivers/usb/core/usb.c,

195 struct device_type usb_device type = {

196 .name = "usb_device",
197 .release = usb_release dev,
198 };

PLAE BATTIE A 5 B L A G R 3B, L2 B BT T A 1 usb W& H S BT
usb_device_type XA —Zat il LA T, 1 X N UE ) T kBT AR f Bk U5 & H i 2.

ARG dma_mask, XMt DMA AREIAHOCH T, A Be AN e AT dma &%, 198 LS
(I €2, ML IS A SRS B 46 AR 2 15 I %A T BT LAX L dma_mask # & # 4 host
controller () dma_mask.7 £ #|FkA17E struct usb_hcd 45F4A A5 —4 struct usb_bus
self, ML struct usb_bus #5f{kH X4 —4> struct device * controller,5:fr |- struct
usb_hcd 1 struct usb_bus #BJ& 4 AL HI S £ I HERE 4, FUE 7 TA—FE AREEFH
EAANIEAR W] LA B AT G b — AN S R A AN i Ak T A X IR I 3 SR AKAS 2 R AR X R
ALk

256 17,dev->state,ix i dev il /¢ struct usb_device & T, 1% T state, Tl T ZIR
H 1K SRR ush WA IKSN I FERE . RN 4 usb B8 AT WIREEIR AR HE ARG (1015, R AR AR
2R usb V& IR FE P, BN, AR IR A .struct usb_device H[fif5 — Nk ,enum
usb_device_state state,iX & —AMES 1B E A

1F include/linux/usb/ch9.h +H % X,

557 enum usb_device_state {

558 /* NOTATTACHED isn't in the USB spec, and this state acts

559 * the same as ATTACHED ... but it's clearer this way.

560 */

561 USB_STATE_NOTATTACHED = 0,

562

563 /* chapter 9 and authentication (wireless) device states */

564 USB_STATE_ATTACHED,

565 USB_STATE_POWERED, /* wired */

566 USB_STATE_UNAUTHENTICATED, /* auth */

567 USB_STATE_RECONNECTING, /* auth */

568 USB_STATE_DEFAULT, /* limited function */

569 USB_STATE_ADDRESS,

570 USB_STATE_CONFIGURED, /* most functions
*/

571

572 USB_STATE_SUSPENDED
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573

574 /* NOTE: there are actually four different SUSPENDED
575 * states, returning to POWERED, DEFAULT, ADDRESS, or
576 * CONFIGURED respectively when SOF tokens flow again.
577 */

578 };

IXEEHL R usb W& T BEIRAS, 7E usb spec A5 & X H 2 H YELE usb spec HLM® A, X
HLBCE I, WA (R A1 FER PR usb B & IR A AT B 40 19 1) 43 . 4r usb spec 2.0 H— 3L E X T
6 FlRA, 2092 Attached,Powered,Default,Address,Configured,Suspended. Il 4 1]
XTI USB_STATE_NOTATTACHED gfi & &AL 5 & 1% A7 Attached, ifif AT LI 10 21 5
)& USB_STATE_ATTACHED i/ i Mk i 21 15 2% B IR 4IRS

Uit 5 O PR IR LA i T b 06K 52 BIRF IR (1 538 7 struct usb_device Z5f i st A5 — N i i
struct usb_host_endpoint epO,fi& [ urb_list th & 751X Bt B 541k 1.

epO.desc % s5 A TE, vy SRR K g 7 ASF, X028 usb spec BLE 1, R
endpoint ] i i #F &1 blLength & 7.%% USB_DT_ENDPOINT_SIZE & /& # & X N
7.bDescriptorType #t e Rl FF I8, 1R FF R AR AT UL & AR, G B2 DV HR 7%, 43 0t o b 75
SRS AR — NI U, EARE A A2 R E TR, usb spec HLaE ST i R A
Kl 5,

Table 9-5. Descriptor Tyvpes

Descriptor Types Value
DEVICE 1
CONFIGURATION 2
STRING 3
INTERFACE 4
ENDPOINT 5
DEVICE_QUALIFIER 6
OTHER_SPEED_CONFIGURATION 7
INTERFACE_POWER' 8

AT B 52 X T USB_DT_ENDPOINT XA 225t 005, it LUK B S AT A I Bi it . — 1)
FEH I p g
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ep_in 1 ep_out 2= W A F 4, & struct usb_device ) B AN B 54, struct
usb_host_endpoint *ep_in[16]#1 struct usb_host_endpoint *ep_out[16], 4~ ¥ & ik
el ZH 32 M5 TE,16 AN, 16 A AR B AN mU0 N ANEE LB R — R AE R AT A
HEU MR EZA 32 /i i P B AR R 5 i i O ROROROROKIRFRR 17, 01 (1) 3y st AN & 1k At 2
A i 55 O SRR 1, B T DOt v] BUK . BT Do) e, AT 175 22 LA ep_in[O] A ep_out[0]Kid
K.

BRI LML & parent HAL UL B EBIE L —BR usb B, USB B& R ¥ fE—
M & AT parent, )15 Root Hub %A, 1IEFTIE B AT RAS 1 E, PR SR ANAE . M R INNE
FIIX B if AR5, B0 A3 B S, WA TIAE AN AE hub SRS o 8 A i A B
T APATIXBACHS 1)1, hub i LT 76 4 25 1E 3 Root Hub We 2{H 4% 2 — A8 ANX IX Rl AR LK
WIHE T S A ARG, FeaX il too simple, sometimes naive. [ AT & R X Rl 5
W usb_alloc_dev ¥, n] 2 XA~ & ZOFAE A AT W, 3 A<, 76 host controller
Ek st i, B2 Root hub HIE N A2, T LAXHT- usb_alloc_dev s&#ek it 2158
IV 1% A X AN B4 S AN & Root Hub T .7E Host Controller BX a5 H, 8 XA e& 51 s g A%
) parent 2 NULL, BT LAGX BLUXAS §f 52 R X 20 X RS B0 I AT RAF AR — R axA if
PN S AR R A

146 J& devpath, 2 J5 & dev.bus_id, & 5 /& busnum. & fi 3k & devpath, struct
usb_device Zifi4fk+ char devpath[16],1R WARIX R & R id sk — /N A 05F 8 XA 45 R =
B2 IREAN E I AR T,

localhost:~ # Is /sys/bus/usb/devices/
1-0:1.0 2-1 2-1:1.1 4-0:1.0 4-5:1.0 usb2 usb4
2-0:1.0 2-1:1.0 3-0:1.0 4-5 usbl usb3

Sysfs RGN, Tl 1 BIXLEFL-L ) VB 408, BATT# 2 i 2usb1/usb2/usb3/usb4 7R Ef
TSN B2 T 4 %k usb B2k, B 4 4> usb WIS, FHWZ T AR Eiga 5 it ER AT 2%
BRI )25 — R 2 T X 24NN, 1T 4-0:1.0 RORAT A4 RO AL 45 R4, B Ut
4 5 Root Hub,0 i /& 1% LAY devpath, 1 KRt &N 15,0 RonFz 15 O RLE U, 4
5 LRI O S £ A IR 15 iCE, #1520 0984 devpath J& 75 s e o 5 e ? ik
SRS I FL IR 1) L SR R M) 142 H AT Root Hub ¥4 241 Hub 5, W AE Root Hub |
NET N Hub, 2R G — % — 0% F 25, 7 XN INE 7, 7 XA 7, 7 XA 0.7 FMh, 555
Bt A W r sysfs HLHRRIEIXFEAS K KGN 21X 5L devpath [I/ER, THZ 1 e 45 SL
devpath st & %11 Root Hub b (¥ H 5, i R I ¥4 5t /& H A2 Hub (¥ devpath S5
Houii 05 BT R 4-0:1.0 W2 —A Hub, A Ae FHK 1 55 1634t vl LA
4-0.1:1.0,2 S LR s st LUE 4-0.2:1.0,3 S il L2 4-0.3:1.0. 5 ok, 5t
Uiy 15— 2 — A N I XA AR AR 7 51, R AR AR S

ZUb,BATIT LISk — K H—F 272 478 291 473X — B 1. 27 5E A i /& Root Hub, 84
H # W H dev->devpath[0] b "0, LA 75 ¥ ik , 2R 5 X & % & & controller, [A] i 3
dev->bus_id[]i& & }1% usb1/usb2/usb3/usb4 X4 5. i A& Root Hub, 54
Ffis o0, 45— Ffr, fn 2 42 4F Root Hub |, dev->path w225 T3 15, 45—, i A Je 4
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7F Root Hub I, B4t EER 41 devpath i Fhn E—ANi 05 75X %4 1) devpath
AN 15 2 [ — A 057 ok 5 T bus_id [ 1 B B usb1/usb2/usb3/usb4 X FEf
R % #E I devpath.

BTk 293 3| 295 X ZATHIAHZ 0 T, A A 0E

296 17, WG AL — A BRI XA BA AT Wik T G 2usbfs 2 1 2, S BR800, Rk fiE A B 78
/proc/bus/usb/ N AR Z usb AHICHIE B A usb B &S TEIX N 0 N —AN SO, 1A S04
RYGFRHN USB 25 AT R G AR AT LU R X 4 fiy 2 430X AN S R 4

mount —t usbfs none /proc/bus/usb

SRJG 1R cat /proc/bus/usb/devices HEER B R4 B usb #4115 B0 usbfs [15EIL7E
drivers/usb/core/inode.c L. % drivers/usb/core/devices.c X W SO IR IX AN A S
WILEAL A AN APPSR S 18 FT TR 4510 usbfs s N 11 SO, 3X AN BA B2 N 25 75

298 A7, M ub K B W YR B 4 T, 158 & W) 4Rk — > HF B, pm_mutex,struct
usb_device H I I, struct mutex pm mutex. R 5 & H INIT_DELAYED_WORK(),iX

ASIEATTAS B AR 0 R/ T ) ORI L AN o R R RR 1) )2 ,autosuspend, [ 8l i, 7E struct
usb_device #H tH 1 — A4~ B 4 ,struct delayed_work autosuspend, Ifij

usb_autosuspend_work() & & X T drivers/usb/core/driver.c H ] — > EEL EAE XA
BRSO 110, 22 /D MR AT TR a3 ) 138 P DA, £ W R R W R R W R AR AR IR AR A — R 3
AN %, usb_autosuspend_work () B304 4 i L EL AR SR AT 2 B 21, IAATT S A A, 1 Ao
1l autosuspend_delay HifR & 5. T, & GE B, —FF 1, 55 21 1 i p okl , A i 75 2R R 2,
XA KK BRAE 4 usb_autosuspend_delay*HZ, H:7 usb_autosuspend_delay ¥ j&—4
B s 4,

54 #ifdef CONFIG_USB_SUSPEND

55 static int usb_autosuspend_delay = 2; /* Default delay value,

56 * in seconds */

57 module_param_named(autosuspend, usb_autosuspend_delay, int, 0644);

58 MODULE_PARM_DESC(autosuspend, "default autosuspend delay");

59

60 #else

61 #define usb_autosuspend_delay 0

62 #endif
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WAREFTIF T CONFIG_USB_SUSPEND, I 4 IXAME BRI G 2,5 148 T L A CUE B, 7R
B usbcore FEH AR A — A S EL R T LTSS A U 1 AR A —FE,
AIRE 2 Fbaiont K 22 B 4 0T T AH VPR I BE AN & 38 /R T B B e B XA HAA S
FLARHE . RIS [T 2 B0 B, 70 AN A (1% S5t T e SOR—FE. LR 1) — 23 By 2 K2ax st sl 22
i VR B ] i L I, s A S o B A T an SRS T IF CONFIG_USB_SUSPEND, B4 AN b i,
B E X O, A L.

Ok, FIIX HL, AT TAE 5 T )UK 28— A g8 LB oAb AT XCR LR k&

NKEERRBANRES(Z)

% N B % ,usb_set_device_state(), & T W K 7 K W B T EF U7 7
drivers/usb/core/hub.c 8L T 1) 5, b e G gl A A 0T I AR, 26 323 F & v s,
MILLLE ML B drivers/usb/core/hub.c X AN S pR E0E A T 44 H Sk s 3X AN sk 24 42
LOINIOE DAL

1041 /**

1042 * usb_set device_state - change a device's current state (usbcore, hcds)

1043 * @udev: pointer to device whose state should be changed

1044 * @new_state: new state value to be stored

1045 *

1046 * udev->state is _not_ fully protected by the device lock. Although

1047 * most transitions are made only while holding the lock, the state can

1048 * can change to USB_STATE_NOTATTACHED at almost any time. This

1049 * is so that devices can be marked as disconnected as soon as possible,

1050 * without having to wait for any semaphores to be released. As a result,

1051 * all changes to any device's state must be protected by the

1052 * device_state lock spinlock.

1053 =*

1054 * Once a device has been added to the device tree, all changes to its state

1055 * should be made using this routine. The state should _not_ be set
directly.

1056 *

1057 * If udev->state is already USB_STATE_NOTATTACHED then no change
is made.

1058 * Otherwise udev->state is set to new_state, and if new_state is

1059 * USB_STATE_NOTATTACHED then all of udev's descendants' states are

also set
1060 * to USB_STATE_NOTATTACHED.
1061 */
1062 void usb_set_device_state(struct usb_device *udev,
1063 enum usb_device_state new_state)
1064 {
1065 unsigned long flags;
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1066

1067 spin_lock_irgsave(&device_state_lock, flags);

1068 if (udev->state == USB_STATE_NOTATTACHED)

1069 ; /* do nothing */

1070 else if (new_state != USB_STATE_NOTATTACHED) {

1071

1072 /* root hub wakeup capabilities are managed out-of-band

1073 * and may involve silicon errata ... ignore them here.

1074 */

1075 if (udev->parent) {

1076 if (udev->state == USB_STATE_SUSPENDED

1077 Il new_state ==
USB_STATE_SUSPENDED)

1078 ; /* No change to wakeup settings
*/

1079 else if (new_state == USB_STATE_CONFIGURED)

1080 device_init_wakeup(&udev->dev,

1081
(udev->actconfig->desc.bmAttributes

1082 &
USB_CONFIG_ATT_WAKEUP));

1083 else

1084 device_init_wakeup(&udev->dev, 0);

1085 }

1086 udev->state = new_state;

1087 } else

1088 recursively_mark NOTATTACHED(udev);

1089 spin_unlock_irgrestore(&device_state lock, flags);

1090 }

RIS DL, XA B AR AR, 100 A , 3 b 25O T S 1 a0 4 R 2

USB_STATE_NOTATTACHED, it /it W A7, A _E gt Ui B 6 2 W IT 17, 3K i 0 24 SR iy
WAL

MAINIA7E usb_alloc_dev % & T4 USB_STATE_ATTACHED, T Li4k4:, new_state, 4}
H9BH— N ALK USB_STATE_POWERED,Root Hub %4 & B 72, 3 AT1iX 5L & sGmh
4 P HE Root Hub 115 &, wr )5t ok 5t & USB_STATE_SUSPENDED, Hi it % &
USB_STATE_SUSPENDED, MI§ 4 8t 24t A M M. X RS LR E N
USB_STATE_CONFIGURED, /4 i /T device_init_wakeup(), ¥4 4 Wi J7 T 1) 4= 74, 145 2
e ANER B, FL YR HR AN SR, A A I LA 2 ol e B, 48 4 b N I I AN N AE T8,
ANEH O, W R A% R VLW, AT AR R AR AR FRAT BT, AN R T A VL, T,
RIS AR 2FRATT S AT IR HH e 2R SR AN BB Y, 82 BB i Sk e iy adk
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ZHAR device_init_wakeup() 1 567 EEA1TE NS, can_wakeup 1 should_wakeup.ix
AN 5K Ak W L 4E HY ok (19 2 F struct device 45 4k, HLTH A5 X 4 — K A, struct
dev_pm_info power,k%E % struct dev_pm_info,>k H include/linux/pm.h:

265 struct dev_pm_info {

266 pm_message_t power_state;
267 unsigned can_wakeup:1;
268 #ifdef CONFIG_PM

269 unsigned should_wakeup:1;
270 pm_message_t prev_state;

271 void * saved_state;
272 struct device * pm_parent;

273 struct list_head entry;

274 #Hendif

275 };

I U R YR A 1R O B A5, AR AT A L IR N AT, S A
18,can_wakeup 4 1 F A8 & T LAgmMe i, 5 25 9K 2 4 T SCHRF Linux HR ) s #8845 50T
W device_init_wakeup()k#141k can_wakeup.ifi should _wakeup WJJE7E B % () LI
IR A KA AL I % ¥ device_may wakeup() K IR, R S 1% AR 1% 48 4L
can_wakeup #H#) /& —FhE )7, should_wakeup FWEA TIXPrAE S LLG 22 AR Z 1t
U LEBRAT WD B (1) I 28 U, AN FRFTAS AR, T FRANARS TR AT & — ey (H 2
XRhRE A — 8 i LI F] IE T %A XA

F A1 45 device_init_ wakeup() 15 #1102 X AW AL KR E WM ARF AW

H.

e
bmAttributes&USB_CONFIG_ATT _WAKEUP, X & Jy ,USB spec + Ml &
T ,bmAttributes, ] D5 FIH 15— USB B A& & HLAT e BE 1 B 0. N TR -

Table 9-10. Standard Configuration Descriptor (Continued)

Offset Field Size Value Description
7 bmAttributes 1 Bitmap Configuration characteristics
D7: Reserved (set to one)
D&: Self-powered
D&: Remote Wakeup

D40 Reserved (reset to zero)

D7 is reserved and must be set to one for
historical reasons.

A device configuration that uses power from
the bus and a local source reports a non-zZero
value in bMaxPower to indicate the amount of
bus power required and sets D6. The actual
power source at runtime may be determined
using the Getstatus{(DEVICE) request (see
Section 9.4.5).

If a device configuration supports remote
wakeup, D5 is set to one.
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M USB_CONFIG_ATT_WAKEUP #{5& X b 1<<5, T LAIX B ELEG 13l /2 D5 4750 1,8 1 5t
ﬂ:%- Zﬁéﬁa .

1083 iX1 else #it & Ul W AR e #8224 ¥ B PR A A & USB_STATE_CONFIGUERD, I
2 FATIX HL 1) device_init_wakeup, X HL 25 NS AL I O, 2 BLAE AN T FRIX AN % (1)
wakeup fig J7 . AT IX AN bR S0 S 3K RS B0, REATT MR AT 20, REATT R OB R A a2
USB_STATE_POWERED.

HE 1086 17, A 1E LM ATT PR 2 B B4 B 10 X AR 6 T B ATIEA B R 3  AE
USB_STATE_POWERED.

1087 471X H X & — A else, 4R W AR XA else 1w Bl & 7K IR AN 2
USB_STATE_NOTATTACHED iMIlE % ¥ & i USB_STATE_NOTATTACHED.IX X & —/>
I A A B LAE F i 42 A R BT U TR 358 T R R e 25 B NOTATTACHED CIRZ

1028 static void recursively _mark NOTATTACHED(struct usb_device *udev)

1029 {

1030 int i;

1031

1032 for (i = 0; i < udev->maxchild; ++i) {

1033 if (udev-=>children[i])

1034
recursively_mark_NOTATTACHED(udev-=>children[i]);

1035 }

1036 if (udev->state == USB_STATE_SUSPENDED)

1037 udev->discon_suspended = 1;

1038 udev->state = USB_STATE_NOTATTACHED;

1039 }

IXBAC B & TR T, 8 T ZB0RE A5 R 32 V1 R 5 1) 8 LA 1 gl B — AN ekl i F IR 1
o, — A recursively_mark NOTATTACHED() & % 8 M state & & N
USB_STATE_NOTATTACHED. U’ % % 1R &4 T- USB_STATE_SUSPENDED, JI§ 4 %
udev->discon_suspended Jj 1,struct usb_device * ffj — 4~ i i ,unsigned
discon_suspended, & X AR W 2, #AF Disconnected while suspended.iX HLix 4 —# ', 8
I FRAT TIEAN BTE AT A2 1 AN I 2 I A BT Tl 2 /1 VR B0 2 (1 A HL T B XA flag T,
IR BARVCE T XA flag wh2BH L suspend H5C ARS8 T, EAT TG 25 .

Ok, 31— BR A 4 SR
NKEEZRBNZES (=)

TETFUR S =R AT, 2492 178 2494 1704 =474%5, % udev # (1] speed,bus_mA,level
HEAT IR AA.
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SEUi—F,bus_mA,struct usb_device H 11k i1, unsigned short bus_mA, it & 142 REHE M
SV FARAF ) FLIAL, S JCBE A PR A TRT T A ok hub BB mA_per_port. 3kfgsh £
DI 2 7

Hit level, 205, F4E usb ¥ &M 2% % & .Root Hub 244k} level Hii& O, Fifi— 2 m 2
level 1,1 Fi— /252 level 2,4 HIEHE.

SR Ui speed,include/linux/usb/ch9.h s X T4 — MR A8 B

548 /* USB 2.0 defines three speeds, here's how Linux identifies them */
549
550 enum usb_device_speed {

551 USB_SPEED_UNKNOWN = 0, /* enumerating */

552 USB_SPEED_LOW, USB_SPEED_FULL, /* usb 1.1 */

553 USB_SPEED_HIGH, /* usb 2.0 */

554 USB_SPEED_VARIABLE, /* wireless (usb 2.5)
*/

555 };

AR W S TR SC, P R AR A5 V4% (K0 S5 . AR T A 41, US B e 45 A7 = Bl 15, i34, 4> 34, v i .USB 1. 1
4 )L AR, 438, J ok A LT i, Sl 2 PriE 1 480Mbps, AN i 40 AR BV 2 3
KHEA — USB_SPEED_VARIABLE. T Z TR T  Intel S5 A HEH T Wireless
USB spec 1.0 i, BIFTiE e 4 USB £, VL _E i itix 4~ usb FiARFR N usb 2.5. TC4H AT
e AR S L T A IR AN TR AR R, AR XA B R H I I 2 S BRAE 3 KT L, e H it
480Mbps MBS ALHE L, M7E 10 K 2 A7 I8, 48 U2 10 K Py 110Mbps. B I IEAH
YRR TP E 20 FAAE, B LA [EA ) 3 TR N K T A8 USB BUbr. Hse gt — > USB #:k,
FEAEHN ) usb i 1 F 1 SUBROX A 4R, bR R4Sk 2 (] PRI A5 A2 TG 26 1), A A% Ut b i 2 4
ALFRIHATC L bR A B FoRZAM AN RE A T . 8 2, IX B4R 5 usb_device_speed it
J& R FAE B T B 1), IR BOA AN FNIE XA B8 90 B 2 AT A B 1), T BLSE BB ) UNKNOWN.,
SERFNIE T LAE PR T BRI .

%= H¥,choose_address().

ASBRHUR H AL N A b B A AR AR, AR A b AR NS R AL R
SEAFENTE N K 1 A5 Hudik, 5 v SRR M

1132 static void choose address(struct usb_device *udev)

1133 {

1134 int devnum;

1135 struct usb_bus *bus = udev->bus;

1136

1137 /* If khubd ever becomes multithreaded, this will need a lock */
1138

1139 /* Try to allocate the next devnum beginning at

bus->devnum_next. */
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1140 devnum = find_next_zero_bit(bus->devmap.devicemap, 128,

1141 bus->devnum_next);

1142 if (devhum >= 128)

1143 devnum = find_next_zero_bit(bus->devmap.devicemap,
128, 1);

1144

1145 bus->devnum_next = ( devhum >= 127 ? 1 : devhum + 1);

1146

1147 if (devhum < 128) {

1148 set_bit(devnum, bus->devmap.devicemap);

1149 udev-=devnum = devnum;

1150 }

1151 }

I AIAE L NHEAE AT RN —T usb 7 F g8 HLit 5 T Huhk (e N 1 AR &AL 8 H ot —A
PG R IRAL— 2, — T o W A A S P — M, i e usb TS L — 4% S R A2 KB — R, — ANl
JEM T Fr O T s X AR AR — AN R RS R R N W 3R R struct
usb_bus itk B A —/N % 5 struct usb_devmap devmap,

268 /* USB device number allocation bitmap */

269 struct usb_devmap {

270 unsigned long devicemap[128 / (8*sizeof(unsigned long))];
271 };

[FIf struct usb_bus Zia 44 H LA —AN it int devnum_next, /& S Z ) i I,
devnum_next # % &4 1,1 fE struct usb_device Hf —4 int devnum, " {1iX 4>
choose_address &£ (1) LA AL LE — AN 52,

BATRAH— F X BAD S 5 0¥ %, 558 ,bus LA AT IX 4 — 5K KUK, i % unsigned
long=4bytes, T4 unsigned long devicemap[128/(8*sizeof(unsigned long)]]Ht 45
T unsigned long devicemap[128/(8*4)],i Mm% T unsigned long devicemap[4],1f
4bytes #it/E 32 1 bits, FILIX N e 4R R 2 128 A bits. i ok W F-— 4% S & ] LA
%R 128 AN usb .2 FTLUX HAE T sizeof(unsigned long), e T & N T AN
unsigned long #JiE &)L, 5 2 XA devicemap 341 &l LLE R 128 fi.

128 /> bits B, B IMA A&, LB —A24 0 11 bit, S8 E41% bit WEA 1, RN
struct usb_device 11#] devnum % & 1% 507, L FATTEREEE 19 A28 0,154 w4 devnum
WE N 19, [FIHE bit 19 ¥ E 4 1,1 struct usb_bus H1/¥) devnum_next st & 4 20.

W2 PR, R X AN 5 L T 128, 8 At 1 T4k SHE 2, U VFIT AR 8 BU) = 1
JEUR 2> o2 R B g AE R RIZXAS BE i 1, B LUXAS 5 AR g BB O, T2 FFHCRT .

FIE A T IR AR AR AT R A AR AR 7 B T R I AR 5 0 mT LA A S A I 1 o 2R
R PR AR, AN R  LAE RAN BE R BE L AR AEL”
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find_next_zero_bit()WE DR R, &R T — UL AR R LR T B OA R K%L
SCPL, L n 1386, 3% A ok H At 2 X T arch/i386/lib/bitops.c 1, ifi x8664 M X N T
arch/x86_64/lib/bitops.c ', | XA s F A Tt vl LA BIX 128 7~ —AN K O [ —1r .
XA BB EE =N S ERAE AR FL I U5 -4, AT 328 — IR IRAT 2 A devnum_next FF 4R 4K,
MR & RPIE SRR T (RT®RESET 128), 2w M 1 FimHiEk—%.m
bus->devnum_next M 2% RNV AFE & &, 1EH it 2 devnum~+1,HUIE devhum B4
KH) 127 T B AR, W E A 1.

R devnum IE%, B4 it bus ) device map LA E A 1. [A] 4T
udev->devnum #E N devnum. SR JE XA KEE AT LUR ] T 2R 128 A bits #i#
T ,devnum HUEEE G T AR RS, T2 choose _address & [P Jio B4 sk ZEHE4T 40, 2
R T AT L ARIRTG 7 PR WA AR N E T AN IR ZE LA REEN 128 MK
2 BAREER K AR AIER DRI << FARR>=>1%451R1

NKEERRBNRES (M)

B R R AT KB T YA K, hub_port_init(). iX A B B R R Sk E 8 B 1
usb_new_device () 2 i H E 1 > eR 2, 2 AH R I 2% 1) R K

2096 /* Reset device, (re)assign address, get device descriptor.

2097 * Device connection must be stable, no more debouncing needed.
2098 * Returns device in USB_STATE_ADDRESS, except on error.

2099 *

2100 * If this is called for an already-existing device (as part of

2101 * usb_reset_device), the caller must own the device lock. For a
2102 * newly detected device that is not accessible through any global
2103 * pointers, it's not necessary to lock the device.

2104 */

2105 static int

2106 hub_port_init (struct usb_hub *hub, struct usb_device *udev, int portl,

2107 int retry_counter)

2108 {

2109 static DEFINE_MUTEX(usb_addressO_mutex);

2110

2111 struct usb_device *hdev = hub->hdev;

2112 int i, j, retval;

2113 unsigned delay = HUB_SHORT_RESET_TIME;
2114 enum usb_device_speed oldspeed = udev->speed;
2115 char *speed, *type;

2116

2117 /* root hub ports have a slightly longer reset period
2118 * (from USB 2.0 spec, section 7.1.7.5)

2119 */

2120 if (thdev->parent) {
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2121
2122
2123
2124
2125
2126
*/
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2138
2139
2140

udev->speed) {

2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153

delay = HUB_ROOT_RESET_TIME;
if (portl == hdev->bus->otg_port)
hdev->bus-=b_hnp_enable = 0;

}

/* Some low speed devices have problems with the quick delay, so

/* Dbe a bit pessimistic with those devices. RHbug #23670 */
if (oldspeed == USB_SPEED_LOW)
delay = HUB_LONG_RESET_TIME;

mutex_lock(&usb_addressO_mutex);

/* Reset the device; full speed may morph to high speed */
retval = hub_port_reset(hub, portl, udev, delay);
if (retval < 0) /* error or disconnect */
goto fail;
retval = -ENODEV;

if (oldspeed != USB_SPEED_UNKNOWN && oldspeed !=

dev_dbg(&udev->dev, "device reset changed speed\n");
goto fail;

}

oldspeed = udev->speed;

/* USB 2.0 section 5.5.3 talks about epO maxpacket ...
* it's fixed size except for full speed devices.
* For Wireless USB devices, ep0 max packet is always 512 (tho
* reported as Oxff in the device descriptor). WUSB1.0[4.8.1].
*/

switch (udev->speed) {

case USB_SPEED_VARIABLE: /* fixed at 512 */

udev->ep0.desc.wMaxPacketSize =

__constant_cpu_to_lel16(512);

2154
2155
2156

break;
case USB_SPEED_HIGH: /* fixed at 64 */
udev->ep0.desc.wMaxPacketSize =

__constant_cpu_to_lel6(64);

2157
2158
2159
2160
2161

break;
case USB_SPEED_FULL: /* 8,16, 32, or 64 */
/* to determine the epO maxpacket size, try to read
* the device descriptor to get bMaxPacketSizeO and
* then correct our initial guess.
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2162
2163

*/
udev->ep0.desc.wMaxPacketSize

__constant_cpu_to_lel6(64);

2164
2165
2166

break;
case USB_SPEED_LOW: /* fixed at 8 */
udev->ep0.desc.wMaxPacketSize

__constant_cpu_to_1e16(8);

2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
%d\n",
2185
2186
udev->devnum);
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
way?
2199
2200

break;
default:
goto fail;

type =",
switch (udev->speed) {
case USB_SPEED_ LOW: speed = "low"; break;
case USB_SPEED FULL: speed = "full"; break;
case USB_SPEED_ HIGH: speed = "high"; break;
case USB_SPEED_VARIABLE:

speed = "variable";

type = "Wireless ";

break;
default: speed = "?"; break;

}

dev_info (&udev->dev,

"%s %s speed %sUSB device using %s and address

(udev->config) ? "reset” : "new", speed, type,

udev->bus->controller->driver->name,

/* Set up TT records, if needed */
if (hdev->tt) {
udev->tt = hdev->tt;
udev->ttport = hdev->ttport;
} else if (udev->speed != USB_SPEED_HIGH
&& hdev->speed == USB_SPEED_HIGH) {
udev->tt = &hub->tt;
udev->ttport = portl;

/* Why interleave GET_DESCRIPTOR and SET_ADDRESS this

* Because device hardware and firmware is sometimes buggy in

* this area, and this is how Linux has done it for ages.
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2201
2202
2203
2204
does,
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214

* Change it cautiously.

*

* NOTE: If USE_NEW_SCHEME() is true we will start by issuing
* a 64-byte GET_DESCRIPTOR request. This is what Windows

* so it may help with some non-standards-compliant devices.
* Otherwise we start with SET_ADDRESS and then try to read the
* first 8 bytes of the device descriptor to get the ep0 maxpacket
* value.
*/
for (i = 0; i < GET_DESCRIPTOR_TRIES; (++i, msleep(100))) {
if (USE_NEW_SCHEME(retry_counter)) {
struct usb_device_descriptor *buf;
intr = 0;

2215 #define GET_DESCRIPTOR_BUFSIZE 64

2216
GFP_NOIO);
2217
2218
2219
2220
2221
2222
2223
use
2224
2225
2226
2227
2228

buf = kmalloc(GET_DESCRIPTOR_BUFSIZE,

if ('buf) {
retval = -ENOMEM;
continue;

¥

/* Retry on all errors; some devices are flakey.
* 255 is for WUSB devices, we actually need to

* 512 (WUSB1.0[4.8.1]).
*/
for=0;j<3; ++){
buf->bMaxPacketSizeO = 0;
r = usb_control_msg(udev,

usb_rcvaddrOpipe(),

2229

USB_DIR_IN,
2230
2231
2232
2233
2234

255:
2235
2236

{
2237

USB_REQ_GET_DESCRIPTOR,

USB_DT_DEVICE << 8, 0,
buf, GET_DESCRIPTOR_BUFSIZE,
USB_CTRL_GET_TIMEOUT);
switch (buf-=bMaxPacketSize0) {
case 8: case 16: case 32: case 64: case

if (buf->bDescriptorType ==
USB_DT_DEVICE)
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2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268

}

break;

by

/* FALL THROUGH */
default:

if (r ==0)

= -EPROTO;

break;
by
if (r ==0)

break;

udev->descriptor.bMaxPacketSize0 =

buf->bMaxPacketSizeO;

kfree(buf);

retval = hub_port_reset(hub, portl, udev, delay);
if (retval < 0) /> error or disconnect */

goto fail;

if (oldspeed != udev->speed) {

if (N {

}

dev_dbg(&udev->dev,

"device reset changed speed!\n");
retval = -ENODEV;
goto fail;

dev_err(&udev->dev, "device descriptor "
"read/%s, error %d\n",
"64", r);

retval = -EMSGSIZE;

continue;

2269 #undef GET_DESCRIPTOR_BUFSIZE

2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
%d\n",

for (j = 0; j < SET_ADDRESS_TRIES; ++j) {

retval = hub_set_address(udev);
if (retval >= 0)

break;

msleep(200);

if (retval <0) {

dev_err(&udev->dev,

"device not accepting address %d, error
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2281
2282
2283
2284
2285
2286

wants it

2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312

2313

2314
2315
2316
2317
2318
2319
2320
2321

udev->devnum, retval);
goto fail;

3

/* cope with hardware quirkiness:
* - |let SET_ADDRESS settle, some device hardware

* - read epO maxpacket even for high and low speed,
*/
msleep(10);
if (USE_NEW_SCHEME(retry_counter))
break;

retval = usb_get_device_descriptor(udev, 8);
if (retval < 8) {
dev_err(&udev->dev, "device descriptor "
"read/%s, error %d\n",
"8", retval);
if (retval >= 0)
retval = -EMSGSIZE;

Y else {
retval = 0O;
break;
}
}
if (retval)
goto fail;
i = udev->descriptor.bMaxPacketSize0 == Oxff?

512 : udev->descriptor.bMaxPacketSizeO;
if (le16_to_cpu(udev-=>ep0.desc.wMaxPacketSize) =) {
if (udev->speed != USB_SPEED_FULL ||
W(i==8||i==16||i==32]|] i == 64))

dev_err(&udev->dev, "ep0 maxpacket = %d\n",

retval = -EMSGSIZE;

goto fail;
¥
dev_dbg(&udev->dev, "ep0 maxpacket = %d\n", i);
udev->ep0.desc.wMaxPacketSize = cpu_to_lel6(i);
epO0_reinit(udev);
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2322 retval = usb_get_device_descriptor(udev,
USB_DT_DEVICE_SIZE);

2323 if (retval < (signed)sizeof(udev->=descriptor)) {

2324 dev_err(&udev->dev, "device descriptor read/%s, error
%d\n",

2325 "all", retval);

2326 if (retval >= 0)

2327 retval = -ENOMSG;

2328 goto fail;

2329 }

2330

2331 retval = O;

2332

2333 fail:

2334 if (retval)

2335 hub_port_disable(hub, portl, 0);

2336 mutex_unlock(&usb_addressO_mutex);

2337 return retval;

2338}

RIXFPIL 300 A7 11 bR AL, SX LR K, BT AR W I 10 T BIUAE L A Fh G SO O S I LA 2
(¥ R K, T th A i it T s LR X DA D BB 1 RIS B AR A AR S A A A ek, 55 4 e ) T
FAKWA A N 5L B T AEPRVLI_EFRIX LS NI AR BT AT I 2R,

hub_port_init()ix ™ ek £ A BAR U A 44k, B e 2 40— AN 4% reset, 285 & 4 Fc bk
TEAR G S SR B IR T

4% DEFINE_MUTEX 3K H T include/linux/mutex.h /1 —AN%, e af L C—30 B+
B AE Linux WAZ T, SR 2005 4R A 807 FLEE R 481 56 38 10 EL R B LR, ZE AR AR, Jb it
M) —%EHE L),k H RedHat A # ) Ingo Molnar K KHEHEH TAbFTIE Y Generic
Mutex Subsystem, R FH 1) BR8N LH] . T P AZ AR 22 77 48 F R 215 5, IE an A 14
2.6.10 Wi usb-storage HITE BIICEE, 1 24 I [ IR k4R 11 T 2005 AR IR i, XL
OFFEAX, PR )R Z R SRR YE S EAR AR Z BHEA T, A BN IX SRR T —)
FEFIZIN TG .2 8% Ingo Molnar AT T, 78— A2 G R EE 28X A E T — 1 K I
T, IX IR A G AR — Iz 8l I Ingo [F] 552 T 14 22 3 Hh 2 SRAS FHOR %) B e B p L),
AN A 3 2505 3t I P R P A 5 AU, LG s AR LAR v FH B /N R R A AR B R i T,
SEAE TR AR 2 A 2N, X B EOCRH K SE IR A v] T XM . 20— 3R WUk, 5
AL H B, NIRBEARD 93258 pateh, 3850k HIME 5 (1 1 07 #0185 i X b i A
HEAE] Linux H usb FRGEUT 2006 EHK, A& H =+ ,Greg [F&E K%, % usb
bR AR 4K 2 B AR S A B T B R B BT LB S RIS 2.6.22.1 AR IS, 3
N usb FRGHEIJLFEERSA T down/up X—XF B HIE T, EUMACZ K2 mutex_lock()#!
mutex_unlock() s& ZO6 . B4, R TG IRATTX L —FF,DEFINE_MUTEX(name) Bl ] . 5%
FAXANF R € XAE include/linux/mutex.h 1, i 52 Bi{E kernel/mutex.c .
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Ok, il T A4k 4k . hdev # e I KId % hub Frxd W 36/ struct usb_device, Ifi delay it % 4t
I, KA usb B#5 14 reset TAEAN T B A2 I ) (1, 380 55 25— i sl RN X AR5 2 BRAR AR IR VAL
FKIEA T BEVIARYL— T reset Hgh 2 ZIReie H L 5 gt e E0H TR, IX BIAAT T & 2k 4h delay &
B (WHIGE N 10ms, Bl HUB_SHORT_RESET_TIME iXAM2:45E X b 10ms.iX/> 10ms (11K
P& usb spec 2.0 # 7.1.7.5 7 Reset Signaling HL[ i1, The reset signaling must be
driven for a minumum of 10ms”,iX/)> 10ms 7t usb spec F#2 A Tprsr.—1> Hub % 1
7 reset 2 kit N\ Enabled R%.

SRJE E L — oldspeed HIKid kg A& EE AT reset 2 Hi g .

2120 17, B A5 root hub ¥ 45 4255, 1 usb spec 2.0 H Ui f31R1% %%, ” It is required that resets
from root ports have a duration of at least 50ms”,iX)> 50ms #{FX A Torsrr. B
HUB_ROOT_RESET_TIME XA 4 E X 50ms.

2122 12123 474 OTG M), HNP s OTG kvl T EEI#03, HNP Bl Host Negotiation
Protocol, §j A FR AL 2 B MATTEESR A G OTG, A 1% HL At gl AU RE T . 448 £33t 1)
SO0 T AW, RO ALEL. — il FHIE A%,

2128 A7, IXPIAT AR SRR T 5 ek S B R Y, R SR B 46 BORAT LU R A N A RE S8 e e AT
(¥ reset, IX1R i 1,286 MIHLAS HEL HE LL P4 FIHLAS 218

4, A mutex_lock $RA3 H R8T, BRI T X BA RS — NI ) H g — A sERE AT
5T hub_port_reset().

1509 static int hub_port_reset(struct usb_hub *hub, int port1,

1510 struct usb_device *udev, unsigned int
delay)

1511 {

1512 int i, status;

1513

1514 /* Reset the port */

1515 for (i = 0; i < PORT_RESET_TRIES; i++) {

1516 status = set_port_feature(hub->hdev,

1517 portl, USB PORT_FEAT_ RESET);

1518 if (status)

1519 dev_err(hub->intfdev,

1520 "cannot reset port %d (err =
%d)\n",

1521 portl, status);

1522 else {

1523 status = hub_port_wait_reset(hub, portl, udev,
delay);

1524 if (status && status '= -ENOTCONN)

1525 dev_dbg(hub-=intfdev,
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1526 "port_wait_reset: err =
%d\n",

1527 status);

1528 }

1529

1530 /* return on disconnect or reset */

1531 switch (status) {

1532 case O:

1533 /* TRSTRCY = 10 ms; plus some extra */

1534 msleep(10 + 40);

1535 /* FALL THROUGH */

1536 case -ENOTCONN:

1537 case -ENODEV:

1538 clear_port_feature(hub->hdev,

1539 portl, USB_PORT_FEAT_C_RESET);

1540 /* FIXME need disconnect() for NOTATTACHED
device */

1541 usb_set_device_state(udev, status

1542 ? USB_STATE_NOTATTACHED

1543 : USB_STATE_DEFAULT);

1544 return status;

1545 }

1546

1547 dev_dbg (hub-=intfdev,

1548 "port %d not enabled, trying reset again...\n",

1549 portl);

1550 delay = HUB_LONG_RESET_TIME;

1551 }

1552

1553 dev_err (hub->intfdev,

1554 "Cannot enable port %i. Maybe the USB cable is bad?\n",

1555 portl);

1556

1557 return status;

1558 }

HAINA LR B PFHBEATT T2 set_port_feature. Hosz2 gy 3 A 138 Wi, HUE Ak Y
W E ol YR el AN uE, BT A st e Bk & T I AR PEAAT T, AT AT Ik i R
clear_port_feature, it LR A VIR N 1Z 4018 set_port_feature ()W 1), 1R BAK, — A&
2 feature, —/M 2 & feature.Linux HR 2 X Rl s (1) B8 28, WA BE A mutex_lock()
A mutex_unlock ) AN JEIXFE 4 2205 0Xb B R A 4 T B B 1 Sk << KA EE >>rh
2 [P ST URop FH R TR, FRF AR ARG e, R Bl LU %S 35 5, bl 3800 A N TR PR AR PR 22 15 0

172 /*
173 * USB 2.0 spec Section 11.24.2.13
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174 */

175 static int set_port_feature(struct usb_device *hdev, int portl, int feature)

176 {
177
178
179
180 }

return usb_control_msg(hdev, usb_sndctrlpipe(hdev, 0),

USB_REQ_SET_FEATURE, USB_RT_PORT, feature, porti,
NULL, 0, 1000);

HWIH T clear_port_feature) )& A AFIXA BRECE AN RIE — MG R, WE —A
feature, A 1L HEK K feature j& USB_PORT_FEAT _RESET,EIXf T usb spec H[f
reset. KLU T 2 Al fER 2545, i hub_port_wait_reset():

1457 static int hub_port_wait_reset(struct usb_hub *hub, int portl,

1458
delay)
1459 {
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
&portchange);
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487

struct usb_device *udev, unsigned int

int delay_time, ret;
ul6 portstatus;
ul6 portchange;

for (delay_time = 0;
delay_time < HUB_RESET_TIMEOUT;
delay time += delay) {
/* wait to give the device a chance to reset */
msleep(delay);

/* read and decode port status */
ret = hub_port_status(hub, portl, &portstatus,

if (ret <0)
return ret;

/* Device went away? */
if (!(portstatus & USB_PORT_STAT_CONNECTION))
return -ENOTCONN;

/* bomb out completely if something weird happened */
if ((portchange & USB_PORT_STAT_C_CONNECTION))
return -EINVAL;

/* if we~ ve finished resetting, then break out of the loop */
if (!(portstatus & USB_PORT_STAT_RESET) &&
(portstatus & USB_PORT_STAT_ENABLE)) {
if (hub_is_wusb(hub))
udev->speed = USB_SPEED_VARIABLE;
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1488 else if (portstatus &
USB_PORT_STAT_HIGH_SPEED)

1489 udev->speed = USB_SPEED_HIGH;

1490 else if (portstatus &
USB_PORT_STAT_LOW_SPEED)

1491 udev->speed = USB_SPEED_LOW;

1492 else

1493 udev->speed = USB_SPEED_FULL;

1494 return O;

1495 }

1496

1497 /* switch to the long delay after two short delay failures */

1498 if (delay_time >= 2 * HUB_SHORT_RESET_TIME)

1499 delay = HUB_LONG_RESET_TIME;

1500

1501 dev_dbg (hub-=intfdev,

1502 "port %d not reset yet, waiting %odms\n",

1503 portl, delay);

1504 }

1505

1506 return -EBUSY;

1507 }

X H HUB_RESET_TIMEOUT & i & 1) —ANEE I, IX AN 24 (14E 4y 500 =2, Bl 4 4 reset T 500
SEFD IR BEUS T2 AR TRV SR AR, A AN AN m B, T 9 A () 20K E A2 BRATT AT T 152 5 R delay .

msleep(delay) st &K delay =#5.

PRIR 58 T s B 1 R 2 .hub_port_status O AN 7, IEATRT T PFd 7.3k 45 0 DR A 45
LR PV, IE At As Sl sk AE portstatus F1 portchange H.

1476 17 W, WIERAE reset JY)IRIBE & AP 17, A0 w IR [HI0E, AR VR 2R s 1.

1480 A7, 4 R S — U AR AT BERARAN IS R T 3R [ RZY ) EZ0ARBEN AL
KT

IEAINIA Bt (1), reset FAESE R LA, status BV % & enabled, fiTLL 1484 i1 1485 1711 if W
Foih Ui reset 4 7.

1486 TiXA if A& HIWrIX 75 & — N4k Root hub, lJlE 2 Root Hub, ¥ J& T2k hub, K k78
struct usb_hcd 1 A5 unsigned wireless, X/ flag i T 1% EALEE 2% /2 Wireless

). AT TNIA L T, Wireless )i, speed it & 54> USB_SPEED_VARIABLE.

R portstatus Al USB_PORT_STAT_HIGH_SPEED #1524 1,0)J& w5 &, n i 5
USB_PORT_STAT_LOW_SPEED #H5 Jy 1 NI 2 i e 2%, ) Tk 1 m] el i A e 45 BIiX 1

115



O NANTRRL S 5, R0 A R A AR

XA hub_port_wait_reset ghn] LUR M T, IEH IR H] 0.8 2 7 &, 41X 5 udev (1) speed
AU T .

1497 Al 1498 17, :E F X W gt W Wi % reset i . WAL T 2 4
HUB_SHORT_RESET_TIME, it b K% &y HUB_LONG_RESET_TIME,El 200ms,%k )5
T — 402845 A5 R AR LA IR, RAG B 58 A 45 RE AT ISt B W R R T 3R [H]-EBUSY.

[F]2] hub_port_reset H 2k, FHIEZR] T 1531 17,4 switch, iHENIA EHR [FHE AR — OEFE,
WL O, UL IE |, 4 W, RYE R4 50ms. I B A5, I HAR RIS R W B ARLE T,
SEif i reset 1IXA™ feature, SR J5 X AN A NIA XN B4 HITE 1) struct usb_device 25 R4 [FR
A % % N USB_STATE_NOTATTACHED. Jf H. i& [#] status. @ H & [ A A
USB_STATE_DEFAULT /& /B4 [HI S22 1t W AR AT If 127 1 1 S ) IS A48 S0k A swiiteh
B, Wik status 4 0,84 /1T case O Hi—#&4 51 break i), irbk case —ENOTCONN
M case —ENODEV I i 1) Al JL A1) A4 54 #B <5 $44T , B clear_port_feature J& i 2 AT
ff],usb_set_device_state()t AT, MXT status & O IFEDL, 8 T 1EH 5 00, WX I I
If,struct usb_device 25/ RFPIRA SR il USB_STATE_DEFAULT, B ATIE M ERUCIRAS,
SRR P O TR T3 11 reset, FAT e & 1K B2 IEUE PORT_RESET_TRIES, £% T 5,
PR8I DA e SO 1, B AR IR R0 B AR &% A E, — IR reset Bt C )5 H &,
BRI

W2k 1853 AT 2 AT, B A BT € T K T reset A BGAIREAT, T2 R I HE SRS L.

2] hub_init_port() 4k, W N4 R T, 5t goto fail, 75 W T K retval XA I I A8 515
'H N-ENODEV,fi 2140 17, 1L oldspeed A~ /& USB_SPEED_UNKNOWN, H H AN TR
NI B XA speed, B4 Ui B reset 2 Jii i 7 CLAAE TAE T, X VK reset 41815 £ Jr R i b Stk
BUA AT X SEAEFLK), LI 4E R ek %, 3 H disable XM .12 goto fail, i £t fail
WATLAE S, H T retval A4 0,57 LA A hub_port_disable () 5 Hiix AN .48 5 B I5CH 781,
It HAR B RARH.

2144 47 W FEASZRIA X R 6L, A8 44 oldspeed 5T IL#EIXA™ udev->speed.

215147 JT46, 3> switch, LK — BB KE £ IS R 2 T i AR IR #6012 fif o, v
TN AR A BN T AT KA A, 75 N A2 R R8T, D)8 2 T m] e S AR AR S AE — S SN
EAE USRS BAVIUEREEFAT 4 12 FRAT 22

o o ox B orR ' A — N ¥ omomE, ki Em a2 g4 o
ep0.ep0.desc.wMaxPacketSizep0.desc.wMaxPacketSize Hkidkim A O B A1 B
KA size X T TZB %, T4k usb spec #iE T, 3 a0 ¥R KA size #ist 512, xS T
W%, IXA size /& usb spec HLELF T ,64bytes, MAKHE & # AL & usb spec HiiE 4f
T ,8bytes. M fAE AR L 4 ¥, BT HERE 8, AT AR 16, AT L 32, AT AE/L 64X TiX
R AT I, ORI B2 IR & R A R IR T AR IE R XA B4 5 1R 1 AT 1) 18
RS P Aot SR PR e R0 AN S IS FRATTAEAT s W2 X b PR PRI A e 5 B I, DR R S It
e P K BT, Ul TR T, A B T A A S S T L E W IR AT, Linux (5]
Windows %1} 1, iX H Full Speed (1) # %, BRIN B wMaxPacketSize & By 64, 11 A7 LARI
(R A 8.
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2172 % 2186 KIEAT, (ULAH THTEI~FFRBR A T35 (RT3 AR B, R 1, TR
RIS ASK e A VPR BCATAERTRE X T TE AR Tl 76, IERURH CD R SR S e
BT

Sep 9 11:32:49 localhost kernel: usb 4-5: new high speed USB device using
ehci_hcd and address 3

Sep 9 11:32:52 localhost kernel: usb 2-1: new low speed USB device using
uhci_hcd and address 3

Lt dn o 3 0 3 0L HL, 5k T BLAE fvar/log/messages  H & S HOE F) F I RE R (S
K.ehci_hcd 1 uhci_hcd il /& EHIEHIE KT XA 3 i k£ 1) devnum.

2189 17, AN switch 3UZ if, Bk 1 AIWrid & A, AN RIA 2228, B 2R, A R W R A
FERH IR BT, v 2 BRI R R FOR B T, B AE 2 B S e At 4 W 23X B G 2R
hdev->tt %E DU Gt o, 5 D, Gt AR5 £ AR B AN S R R, T hub 2 s e, 84 el et
A1 443t transaction translator, i ttport /& struct usb_device 1 [{]—4> i ,int ttport,

A ttport LUJR 0 21, et BOR 78 LS 2T 21, 85 I S AN 8, 21 I 15 1R

GET_DESCRIPTOR_TRIES 4% T 2, X B A # ny & 4 & 1 L A5 st ok
id,USB_NEW_SCHEME(retry_counter),retry_counter 3 /& hub_port_init)f& st kK
B — NS MBS B S E A 0 2] SET_CONFIG_TRIES-1 (WA iR FAr]
o B B, #8248 2R, 84 use_both_schemes BkiMih 1,1 old_scheme._first
ZRINE N 0, TJ& SET_CONFIG_TRIES 4 4,81 i ¥4 M 0 225 3,1 USB_NEW_SCHEME(i)
WEAE T O R L I A 1,75 124 2 A 3 IR O LA A U, S8 1EAT Wy 8T 1) SR, dn 2R
AT FFREAT PR R TH IR SRl A X — D) R — AN H R, &8 T A & I RR 4. th T AR
ARG R AV TATRA A7 479 T UL ISR A W i ) 1.

SURA G — N A I LA s £ 0T8T 5w, 1 56 2 X —A struct usb_device_descriptor
R 5 buf, 285 H1IE 64 ASFATI AR, RIE — DL uE R R G4 R 2 5, 88 F
buf->bMaxPackSize0, & Fi{ L5 8/16/32/64/512,ix H. 255 525 I j WUSB -3 5E 11,
B T 8 i, s Kt & 255 1,0 LUt X AME R AR WUSB #5046 52F5 | WUSB R/
512 JH = U ORI L. DR A S B e WX S8 SR I8 5 e D) AR AEIL 2 100%.

SR 2249 171 udev->descriptor.bMaxPacketSize0 3K it X ANk I FRAFIME . SR 5 buf 1)
a4 ol T R R N AF.

ARG BN FAT T 2 o T RIS RE T B reset.

R VEE Mk .hub_set_address()
2076 static int hub_set_address(struct usb_device *udev)
2077 {

2078 int retval;
2079
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2080 if (udev->devnum == 0)

2081 return -EINVAL;

2082 if (udev->state == USB_STATE_ADDRESS)

2083 return O;

2084 if (udev->state '= USB_STATE_DEFAULT)

2085 return -EINVAL;

2086 retval = usb_control_msg(udev, usb_sndaddrOpipe(),
2087 USB_REQ_SET_ADDRESS, 0, udev->devnum, O,
2088 NULL, O, USB_CTRL_SET_TIMEOUT);

2089 if (retval == 0) {

2090 usb_set_device_state(udev, USB_STATE_ADDRESS);
2091 epO0_reinit(udev);

2092 }

2093 return retval;

2094 }

FIRTTH AL choose_address A i ,choose_address & W1 X _E ki —AN bl i X B2
FILFCIE IR, DR O 18 e 4% sl AR B 3t 2 usb spec 2.0 BE A HEIRIE sk 2 —,3X BLIRAT T
% USB_REQ_SET_ADDRESS RAUKF, AT FLIE A& T iR 2 5 il A REICIE I 13X b
HEEATIAS X OB B2 53 T udev->devnum X 1F 2 AT A T B X bk, 3 B4
T windex, >k [ usb spec 2.0 FEEHH T —1):

9.4.6 Set Address

This request sets the device address for all future device accesses.

bmRequestType bRequest wValue windex wLength Data
000000008 SET_ADDRESS Device Zero Zero None
Address

The wFalue field specifies the device address to use for all subsequent accesses.

M BLJE IX AN B & sl SRk T, H— 2803 T B AE usb Y37 [y .

Wi T bk 2 JE, S ORI 4 1 B > USB_STATE_DEFAULT 4% B T
USB_STATE_ADDRESS, \IL LLE i 52 A P L3 T .45 usb spec 1, 1X—{REHEFR N
Address state, &Y 'EH Hlik FPRES.

RIGIHA T epO_reinit().

2066 static void epO_reinit(struct usb_device *udev)

2067 {

2068 usb_disable_endpoint(udev, O + USB_DIR_IN);
2069 usb_disable_endpoint(udev, O + USB_DIR_OUT);
2070 udev->ep_in[0] = udev->ep_out[0] = &udev-=>epO0;
2071 }
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usb_disable_endpoint /& usbcore $E 41— B2k, HARBI A4 X AN 1, e 2 ik ep_out[0]
Ml ep_in[0]& & NULL.AR 5 < BUH ST H:AE endpoint _Ef urb. f548 5 X B 2070 17840
ep_in[0]F! ep_out[0]#& i udev->ep0.%i%1 epO J&H IE f WAZ M EdR S 4,1 ep_in[O1F1
ep_out[O] L &%, MTE host controller JRA/FE 7 HLUKS Bl FH 2 1K 1 & X A FEEH AL ARt F
2x 1], X BN ATEE ] epO_reinit?ZE 5 1 7 A A Wi epO_reinit() i, Aft4 w5 2 H
XA REE W i T, BB, i H— N FROE A YR 1 58, ELIS A Sl e
Ay iR, 37 W) T8 R o] SRR g sSCELAS 2) T XA AR P AR B I A RS AR T
2 JE BB N A A8 4k, 5% Ui needs to be cleared out. FL &K i ,ep0 J&—> struct
usb_host_endpoint ¥ 4514944, XA~ 45 M 4K (148 4R /& 24 host controller driver Sk
ff],struct usb_host_endpoint A —/ it struct list_head urb_list, 5t 2& Ut Fra £l 4
% endpoint [ urb & RBEHEF SN AEBATTXAS BN SCH W VFRRAT 1) B A b B AT ]
urb ik, H & 4 hub_set_address() iX 4> B8 % /& #% hub_port_init ¥ f , 1
hub_port_initQ A& A A XA BN SCRB A, RV~ — 0 I, P4 11X A4 epO
XTI urb_list B A R0 T, 0 ARIZ BLE B s E — N bk, A8 A C e ) AR 75 24T J50k
IFBLEE urb 3 SREGIEBRL AT AR I L7, BN BT R A U R R T — B H.
TEATNE 5 AT PR 25 W B b 2 5, RN T — 2 AREE 1k 22 v ek BE L 2 5, R NE AR
[Fi) 25 S0 AR ) e AR At ER R 0, A s N I, A 2 48 U T AR At T A o f AR 2
AL XA EIR TIREE RO R LB S R, AT LR AN X — Uiy e 15 5K,
AR AR S 4 T 55 R A, I8 b ] e o A i R 1) IS 4 R JRR 5L 455 8 45 M st OB 17 170 b 408 8 A 32
i B RS X, IS epO_reinit() BT, © 44N host controller, i host
controller Sk H A&z,

N AT W E R, e A BR AR BV HE O, 1 24 FRATT W B L 2 S XAk R R
T AR BT UL AR T 25 0 20U T AT, 77 DA 8 048 T U4 B A A LT K K 480 6 A T A 2
BT, A — RIETF T Intel HFIE A B[R] 2 F1 22 7] 4k 245 TR IX L b B A, 84 3 2
DAF A R N K TSR T, RS R T ot o AH Y B B — R Hbohk 6L [ FE, XL
usb_disable_endpoint()5 %% /1] host controller driver #4185 %41, it host controller
driver 1EH AN 1) KA.

[A1£] hub_port_init Hok, % B 47 T HubE, 285 2289 17,46l 10ms, SR J5 Wi Sk /2 37 5w, 4
LRI CAZE TR T DR A AR 8 T . S H S, S A AT 23X HLIE W E e, BT i 7, 8
PO R R BTE 8 MFEW, AR 5 MH A A udev->descriptor (1]
bMaxPacketSize0,%X 5 # ki ] usb_get_device_descriptor 5S¢4 (K553 — Ik 4 R 1.
SRJE L ok 1,3 2336 17, B CE R, BT B MRS I R RN

Z I, hub_port_initQ#t A LLR A T .
7 —F,usb_get_device_descriptor() &>k [1 drivers/usb/core/message.c F 16 %4, HH
usbcore &AL, FATX B AN T SLAE H AR W2 10, SRS 2% b 755

PRSI —4) JX L 2319 17 i T —Kk epO_reinit, B bR {5 ¥, 3% £ 5156 Full Speed 1 751,
KA T ) speed [ 1) epO KA size — P Ut BB I T, AN 24, 1y Full Speed (I
J2 NI I MR £ A 4 R 5 ke 1 HL 2310 A7 10 558 JEL A2 0152 HH SR AR B W BATT e AR A
T ARIA], 244K DLEE KR A HE, BT LA epO.desc.wMaxpacketSize X484k, 4 T A4k #5141
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ep0_reinit il: host controller driver %1i& , ATy ARAN e bk 47 B A0, SUAN I I Ve #e £
(RIS, FARAE 75 2540 urb 4535 4, BT L.

NKEEZRBNZES ()

Go go go, fire in the hole!

KRB OSH T F 2, Linux TR 7, PR IET, RN, s, HikiE
A R, — NI DR A NS RS, AW, — IR, — MO TR GRSy o FE R
ST, — 7l DAL I, Rt 530 VR

AETRATGREL T BANEVRAN T R B T 88 XA, T AR DLBA I At 4
SCAETT R NSRBI 21, A BAT AT AR 0 B, — sk AT &, 0B N2 L
SH

2514 17 % 2536 1T, 3K —PURISE L 1108 T A5 Hub 11, 9 A 5 AN e 3%, X AN 1
2 AEVETEE hub 338, AN AR hub MEE I &4 T A3 B /R 28 1124, e g Ui, 2514
ATIEA if WA TR, B0 0T Hub Sy 1R 828 A 31 (1938530 e 4 1505 R 2 5 — AN Hub,
R i 256 . udev-=>bus_mA NIFI7E 2493 471 HLBEE 1), B hub 532 fi i S A4 (0 4 s 11
ML 7E 9 E A hub_configure s AT £ 5 T hub->mA_per_port, i1 3 & /)
TAET 100mA, 5 BB £ A FU A7 A )BT, L ) AN A2 I8 3 P D AT T 7 S 2 I e N i
A Hub A RS R 2R A an SO SRR 1. BT LU B FH usb_get_status(), B it
PATEIEA SR EHN N\ K E R PR EZ — AR Fr ERATHT I O 2 PR X AN ek 40T, BT UK
ANAFENBRBUN T, R e T 5410 usb_get_status X4 —HAT, IEH HI3E, XA T hub KRR
W SKAT devstat HUT T, 1 2525 17 (175 M & W FUx AN s AN e B 382 I8 A A Tk 4T Ep—
455 B SR 5 goto loop_disable, 5 X AN 11, 45 X G .

2529 17 & 2533 A7 XULFR7R AT ARG HIARND , AT FRATT7E MG 80N 1) i i gk L8 BEARARIE 22 T,
It %) schedule_delayed_work(&hub->leds,0) i 51X 4 — $AT, Bt & W& 29 W17 M 1)
led_work() ek ks 23 37 2085 1 FH 3 A™ BRI SIHE ) L) AR BEUAR AN (L2 2 A HE M AR
F &3] usb_get_statusQBATAFH MG HISK 1, P LU g T-Ha i — 1 IX ANk e £,

208 #define LED_CYCLE_PERIOD ((2*HZ)/3)

209

210 static void led_work (struct work_struct *work)

211 {

212 struct usb_hub *hub =

213 container_of(work, struct usb_hub, leds.work);
214 struct usb_device *hdev = hub->hdev;

215 unsigned i;

216 unsigned changed = 0;

217 int cursor = -1;

218

219 if (hdev->state |= USB_STATE_CONFIGURED || hub->quiescing)
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220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263

for (i =

return;

0; i < hub->descriptor-=bNbrPorts; i++) {
unsigned selector, mode;

/* 30%-50% duty cycle */

switch (hub->indicator[i]) {

/* cycle marker */

case INDICATOR_CYCLE:
cursor = i;
selector = HUB_LED AUTO;
mode = INDICATOR_AUTO;
break;

/* blinking green = sw attention */

case INDICATOR_GREEN_BLINK:
selector = HUB_LED GREEN;
mode = INDICATOR_GREEN_BLINK_OFF;
break;

case INDICATOR_GREEN_BLINK_OFF:
selector = HUB_LED OFF;
mode = INDICATOR_GREEN_BLINK;
break;

/* blinking amber = hw attention */

case INDICATOR_AMBER_BLINK:
selector = HUB_LED AMBER;
mode = INDICATOR_AMBER_BLINK_OFF;
break;

case INDICATOR_AMBER_BLINK_OFF:
selector = HUB_LED OFF;
mode = INDICATOR_AMBER_BLINK;
break;

/* blink green/amber = reserved */

case INDICATOR_ALT_BLINK:
selector = HUB_LED GREEN;
mode = INDICATOR_ALT_BLINK_OFF;
break;

case INDICATOR_ALT_BLINK_OFF:
selector = HUB_LED AMBER;
mode = INDICATOR_ALT_BLINK;
break;

default:
continue;
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264 if (selector '= HUB_LED_AUTO)

265 changed = 1;

266 set_port_led(hub, i + 1, selector);

267 hub->=indicator[i] = mode;

268 }

269 if (Ichanged && blinkenlights) {

270 cursor++;

271 cursor %= hub->descriptor-=bNbrPorts;

272 set_port_led(hub, cursor + 1, HUB_LED_GREEN);

273 hub->indicator[cursor] = INDICATOR_CYCLE;

274 changed++;

275 }

276 if (changed)

277 schedule_delayed_work(&hub->leds,
LED_CYCLE_PERIOD);

278 }

TET A RMEAXD R 2, F AN ®ET hub->indicator[portl-1] &
INDICATOR_AMBER_BLINK, [fiHR NIX/ NN 222 17FF 60 EEE, A 2 DA i UG 2
>k, BVl 7 g 1.227 AT BRI T, R8T REATT X AN R 1R B4R [ selector # K E N
HUB_LED_AMBER,iX/~7: e 4 1.1 mode #1% & & INDICATOR_AMBER_BLINK_OFF.

R 266 17,set_port_led(),

182 /*
183 * USB 2.0 spec Section 11.24.2.7.1.10 and table 11-7
184 * for info about using port indicators

185 */

186 static void set_port_led(

187 struct usb_hub *hub,

188 int portl,

189 int selector

190)

191 {

192 int status = set_port_feature(hub->hdev, (selector << 8) | portl,
193 USB_PORT_FEAT_INDICATOR);

194 if (status < 0)

195 dev_dbg (hub-=intfdev,

196 "port %d indicator %s status %d\n",

197 portl,

198 ({ char *s; switch (selector) {

199 case HUB_LED AMBER: s = "amber"; break;
200 case HUB_LED GREEN: s = "green"; break;
201 case HUB_LED_OFF: s = "off"; break;

202 case HUB_LED AUTO: s = "auto"; break;
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203 default: s = "??"; break;
204 ¥isi b

205 status);

206 }

2 set_port_feature A1t #4%& T ,USB_PORT_FEAT_INDICATOR %% usb spec
1) PORT_INDICATOR ix/ feature,

Tahble 11-25. Port Indicator Selector Codes

Value Port Indicator Color Port Indicator
Mode
0 Color set automatically, as Automatic

defined in Table 11-&6

1 Amber

2 Green Manual

3 Off

4-FFH Reserved Reserved

M A SR ) & Amber, Bl Selector iy 1.7 &45/~4] 255 Amber, BIBEH1 (. 0% BLIRATTE 2
HHA Mode, —~ 4 Automatic, —/~+& Manual, Automatic it 24 B3N, B sh42 4k, 1
Manual HEA F e vl FRAT 77 2 AR A BT I I SR FA DR RE R 2 5 &, T LA 265 4T 8ATTt
¥ & changed by 1.ix#%, A TKE$) 276 17, schedule_delayed_work () #4047, (HIX ik,
T, 5 AN S HAHE L 0,1 /& LED_CYCLE_PERIOD, Bl 0.66HZ. ifij 3&411 8 7£ 1)
hub->indicator[port1-1]HIHIA K IEAH 5, /& INDICATOR_AMBER_BLINK_OFF, |-
SERE R PL R RIEA 13k L 47E 1 INDICATOR_AMBER_BLINK, it J 5 3% mlh sk 4, x4
BRI RS DUIZ AN g, g2 DEFR R ST BL 0.66HZ AR5 T SRR T X, —
— IS AN I BT U A T AT TN A T 3 N B IE A SRR A U FRATE W T L
AR IR GURE SR 1), BT LI AR AT 2 0 = 3 R DR ET A 0 KT 52 T 34, 1 A A 75 ThO A 1) 70 3 L
PATIX L) L) 1) L 4% spec e, DRI LSS AN I, 2 W A DR ER R, DRI 68 S5 SN, 36 B A
A ) U S A TARIRES, dn SRS (0 DA R, 0 158 B 4 1A 1) R

R ORIATIEEE NS e H Y .check _highspeed (), & T 44 5 5 AHUA1E 2 T-WKIK T .usb
spec HIHIE , — B W RENS HEAT mdi AR5, I8 4 S N A% AT B s IR 77 HL ) bedUSB X —
T k. 0200H. T LA FL R Bl A 1 G SR — AN v m LABEA T e A% A, (U IR A A T4 A%
HrrRAs, 9 ., highspeed_hubs, X /N5 & Wk 2drivers/usb/core/hub.c #1 5 S —A N
A7¢ 5 static unsigned highspeed_hubs, AN Z #5435 — UL, M4EFA17E hub_probe()
g A e A — iz gk AT R 2] hub_probe H 2, Y I FATT A0 A B T i L
hdev->speed /& USB_SPEED_HIGH, | highspeed_hubs++, Bt DAL AE X B 17 5 st 1R B
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i 7, an A A IR hub, TR SCREREAT s AR T, 1 VR O i BT 4 T4 AL A, IS AR sl A 2B 73 !
XF MR, A check_highspeed.

2340 static void
2341 check highspeed (struct usb_hub *hub, struct usb_device *udev, int

portl)

2342 {

2343 struct usb_qualifier_descriptor *qual;

2344 int status;

2345

2346 qual = kmalloc (sizeof *qual, GFP_KERNEL);

2347 if (qual == NULL)

2348 return;

2349

2350 status = usb_get_descriptor (udev, USB_DT_ DEVICE_QUALIFIER,

2351 qual, sizeof *qual);

2352 if (status == sizeof *qual) {

2353 dev_info(&udev->dev, "not running at top speed; "

2354 "connect to a high speed hub\n");

2355 /* hub LEDs are probably harder to miss than syslog */
2356 if (hub->has_indicators) {

2357 hub->indicator[portl-1] =

INDICATOR_GREEN_BLINK;

2358 schedule_delayed_work (&hub->leds, 0);
2359 }

2360 }

2361 kfree(qual);

2362 }

M E A1 AT LG AE 2 T A AR KR B R L BT DA I 25, B R AT T, struct
usb_qualifier_descriptor IXA gt k4= T 54—, Device Qualifier descriptor.
SEIXANEE R AE X include/linux/usb/ch9.h Hi:

348 /* USB_DT_DEVICE_QUALIFIER: Device Qualifier descriptor */
349 struct usb_qualifier_descriptor {

350 __u8 blLength;

351 __u8 bDescriptorType;
352

353 __lel6 bcdUSB;

354 __u8 bbDeviceClass;

355 ___u8 bDeviceSubClass;
356 ___u8 bDeviceProtocol;
357 __u8 bMaxPacketSizeO;
358 __u8 bNumConfigurations;
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359 __u8 DbRESERVED;
360 } __ attribute_ ((packed));

AT usb 2.0 IR RATI S LB B I 2 usb 1.1 (7R, s i % an SR e — AN IH
(1 hub _F [, S AN BE B AN T IR 25T LA, T A 1R v 8 46 30 5 A ] DA AR T st o] DA AR T
T RIAT LAY A S0E hub Bldi S0l TAE, WK, 4 st A 1 7 22 TR QS G
BT TR A, = 2 8 BERRAL AL AN W LA I A0, R B A R VP KA 2 —
AT B R A AE A VAR AE HAR B — AN 2R (AR 25, PR O AW 4 3 — 252 T i) 552
BLIWE 28 5, 7 ol AN AT A AN ) e a5 e B A R ) s e 4 LA — A device_qualifier
FHIRRE, S A TR, A ] ARY e e 4 B AR 5, A ax AN mvE i 1 4, e DLBRATT B 03
B device qualifier #ARRF.ETWKAH W2 /IR T — AN S b & 703 AT B D) B T 7 2
AR E B e, — N1 TAE TR, B4 device qualifier it (R A6 1F BadskiX A
WA TAEAE MR 15 B, 2 AR — /N e Uil TAE T =0deiRE, I 4 device qualifier gt
A B XAN B TAE T 2ERESHE .

Ok, X HIATFEF, 58 & X —A device qualifier k#1454t qual, 485 kH Bl N 4255 1],
SR usb_get_descriptor 23X AN IR AT, XA bR B IR [RMEL A W 4R 1] T 2 /04> bytes.
WA RIHE device qualifier FRTF IR N, HB4 3 B IE A1 % IR 2 1T DL TARETE mdUR A 19,
Kk 42 3 % % 2 % device qualifier 1, LA B A sl TAERE & %4 B4 device
qualifier RRF, % T Al w5, R EIE 4 — AN R 25, IR A SR EE GRS . BT LU B &
JEUHE A U0 G R3S 1 4 S R A T AR s 1, SR 7 R B0 R s A T 43, I FLBRATTIN A T
Jl check_highspeed() 2 R th & 2] T, AT CL 480 7 1 ¥ 452 T AR T A3 i R 48 LA ki i)
hub, I 4 22 /b3 15 B R IX AN e 4 AN 1E 5, BT AR B AR 3 70 NI A A DA 3% 3 € i T B — e, R
AN I Y N GRAT T8 TN SR AT 1) e B A )

G T, XESE AR AL R UL TRAT G0l FRH R, )\ BRI E T NS AR VR 731X 28 ek R
Kl , o 43 B AR AR 2, A AR A =, RAF S AR, HSt L IFE e M R 2 9
A~.usb_new_device. XA RE— 25 R AR T LU Isusb iy 2 F BRI & T OE <<iX AR
FARA == 0] (1, NAEA 2 ik 2 A B 2 2E At 2 it

NKEEZRBNZESON)

e usb_new_device 21,2555 £ 2560 iX—/NE, G184 hub S48 7, 384 M
BRSNS T A4 udev IR{E4ZS hdev->children #4H i 6 N TG 2, 1 1E & ML LLUE,
XA A IR HE | T IXRRH .

Ok, i status #1524 0, (=, 2549 WIKIHE status I 4 7 0.) 1A usb_new_device.

1275 /**

1276 * usb_new_device - perform initial device setup (usbcore-internal)
1277 * @udev: newly addressed device (in ADDRESS state)

1278 *

1279 * This is called with devices which have been enumerated, but not yet
1280 * configured. The device descriptor is available, but not descriptors
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1281 * for any device configuration. The caller must have locked either
1282 * the parent hub (if udev is a normal device) or else the

1283 * usb_bus_list_lock (if udev is a root hub). The parent's pointer to
1284 * udev has already been installed, but udev is not yet visible through
1285 * sysfs or other filesystem code.

1286 *

1287 * It will return if the device is configured properly or not. Zero if
1288 * the interface was registered with the driver core; else a negative
1289 * errno value.

1290 *

1291 * This call is synchronous, and may not be used in an interrupt context.
1292 *

1293 * Only the hub driver or root-hub registrar should ever call this.
1294 */

1295 int usb_new_device(struct usb_device *udev)

1296 {

1297 int err;

1298

1299 /* Determine quirks */

1300 usb_detect_quirks(udev);

1301

1302 err = usb_get_configuration(udev);

1303 if (err<0) {

1304 dev_err(&udev->dev, "can't read configurations, error
%d\n",

1305 err);

1306 goto fail;

1307 }

1308

1309 /* read the standard strings and cache them if present */

1310 udev->product = usb_cache_string(udev,
udev->descriptor.iProduct);

1311 udev->manufacturer = usb_cache_string(udev,

1312 udev->descriptor.iManufacturer);

1313 udev->serial = usb_cache_string(udev,
udev->descriptor.iSerialNumber);

1314

1315 /* Tell the world! */

1316 dev_dbg(&udev->dev, "new device strings: Mfr=%d,
Product=%d, "

1317 "SerialNumber=%.d\n",

1318 udev->descriptor.iManufacturer,

1319 udev->descriptor.iProduct,

1320 udev->descriptor.iSerialNumber);
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1321 show_string(udev, "Product”, udev-=>product);

1322 show_string(udev, "Manufacturer”, udev-=>manufacturer);

1323 show_string(udev, "SerialNumber", udev->serial);

1324

1325 #ifdef CONFIG_USB_OTG

1326 /*

1327 * OTG-aware devices on OTG-capable root hubs may be able to
use SRP,

1328 * to wake us after we've powered off VBUS; and HNP, switching
roles

1329 * "host" to "peripheral®. The OTG descriptor helps figure this
out.

1330 */

1331 if (ludev->bus->is_b_ host

1332 && udev->config

1333 && udev-=>parent == udev-=>bus->root_hub) {

1334 struct usb_otg_descriptor *desc = 0;

1335 struct usb_bus *bus = udev->bus;

1336

1337 /> descriptor may appear anywhere in config */

1338 if (__usb_get_extra_descriptor
(udev->rawdescriptors[0],

1339
le16_to_cpu(udev->config[0].desc.wTotalLength),

1340 USB_DT_OTG, (void **) &desc)
==0){

1341 if (desc-=bmAttributes & USB_OTG_HNP) {

1342 unsigned portl =
udev->portnum;

1343

1344 dev_info(&udev->dev,

1345 "Dual-Role OTG device on %sHNP
port\n",

1346 (portl == bus->otg_port)

1347 ? " "non-");

1348

1349 /* enable HNP before suspend, it's simpler
*/

1350 if (portl == bus->otg_port)

1351 bus-=>b_hnp_enable = 1;

1352 err = usb_control_msg(udev,

1353 usb_sndctrlpipe(udev, 0),

1354 USB_REQ_SET_FEATURE, O,

1355 bus-=>b_hnp_enable
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1356 ?
USB_DEVICE_B_HNP_ENABLE

1357
USB_DEVICE_A_ALT_HNP_SUPPORT,

1358 0, NULL, O,
USB_CTRL_SET_TIMEOUT);

1359 if (err <0) {

1360 /* OTG MESSAGE: report errors
here,

1361 * customize to match your
product.

1362 */

1363 dev_info(&udev->dev,

1364 "can't set HNP mode;
%d\n",

1365 err);

1366 bus->b_hnp_enable = 0;

1367 3}

1368 3}

1369 }

1370 }

1371

1372 if (lis_targeted(udev)) {

1373

1374 /* Maybe it can talk to us, though we can't talk to it.

1375 * (Includes HNP test device.)

1376 */

1377 if (udev-=bus->b_hnp_enable || udev-=bus->is_b_host)
{

1378 err = __usb_port_suspend(udev,
udev->bus->otg_port);

1379 if (err < 0)

1380 dev_dbg(&udev->dev, "HNP fail, %d\n",
err);

1381 3}

1382 err = -ENODEV;

1383 goto fail;

1384 }

1385 #endif

1386

1387 /* export the usbdev device-node for libusb */

1388 udev->dev.devt = MKDEV(USB_DEVICE_MAJOR,

1389 (((udev-=bus-=busnum-1) * 128) +
(udev-=devnum-1)));
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1390

1391 /™ Register the device. The device driver is responsible

1392 * for adding the device files to sysfs and for configuring

1393 * the device.

1394 */

1395 err = device_add(&udev-=>dev);

1396 if (err) {

1397 dev_err(&udev->dev, "can't device_add, error %d\n",
err);

1398 goto fail;

1399 }

1400

1401 /* Increment the parent's count of unsuspended children */

1402 if (udev->parent)

1403 usb_autoresume_device(udev->parent);

1404

1405 exit:

1406 return err;

1407

1408 fail:

1409 usb_set_device_state(udev, USB_STATE_NOTATTACHED);

1410 goto exit;

1411 }

XA BRECE AR, SENASER S5 A TR AR T —ANESUCHE B B, BB AT TS R OTG 1)
RIS AEIX B 1325 42 1385 /T3 IX 4B FeAT T 00 IN (P B0 1. i 30 R AR s AR SR i a2 T,
FEBAAWH T I REL— KA.

usb_detect_quirks(). WA R IRATUIE T usb—storage ANJER N AE usb-storage HLTH
L HBAS unusual_devs.h (13, 1R BRSO 1 45 B — X AN 56T quirks (1351

B b3 P AN ARBA ) e =, e ATT L (R B UIE RS 4 AR /R W 2R A0 2 8 41 Je R v 1) O 28— ), =24
(1) 2% BE T 2 ARBLIRT, AN 1R 2 25 AT 5 TR ANSE 1K) USB B8 S AL IRT , DK 5K 385 [m A PRV AR
], AN USB ¥ 45 314545 4% (B9, ¢ usb-storage HIFATEH T unusual_devs.h,ifij
TEHEAS usb T R G [ N, FATAE A 55 4 WA 3C £ drivers/usb/core/quirks.c UL J
include/linux/usb/quirks.h. quirk, 4 Ll g7 3, SR B B0 Tt i (A BB AL, 5 A
If].

7 include/linux/usb/quirks.h H, A 1 BIX AN SCAHEE R TR, AT A R A UAT &
%%1

1/*

2 * This file holds the definitions of quirks found in USB devices.
3 * Only quirks that affect the whole device, not an interface,

4 * belong here.

5 */
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6

7 /* device must not be autosuspended */
8 #define USB_QUIRK_NO_AUTOSUSPEND 0x00000001

9

10 /* string descriptors must not be fetched using a 255-byte read */
11 #define USB_QUIRK_STRING_FETCH_255 0x00000002

KA SO R o o2 X o4 11 A7, m Hoh o X T WA flag, B A
USB_QUIRK_NO_AUTOSUSPEND XA A e H a4, $AT H sh R 20 i £ 1%
55 W) B B 40 crash. i 25— 4N, USB_QUIRK_STRING_FETCH_255, /&%
FARBCFAT AR TF I %25 crash.

5 tFE,4E drivers/usb/core/quirks.c HiE X T IX4—iKk3,

18 /* List of quirky USB devices. Please keep this list ordered by:

19 * 1) Vendor ID

20 * 2) Product ID

21 * 3) Class ID

22 *

23 * as we want specific devices to be overridden first, and only after that,
any

24 * class specific quirks.

25 *

26 * Right now the logic aborts if it finds a valid device in the table, we might

27 * want to change that in the future if it turns out that a whole class of

28 * devices is broken...

29 */

30 static const struct usb_device_id usb_quirk_list[] = {

31 /* HP 5300/5370C scanner */

32 { USB_DEVICE(0x03f0, 0x0701), .driver_info
USB_QUIRK_STRING_FETCH_255 },

33 /* Seiko Epson Corp - Perfection 1670 */

34 { USB_DEVICE(0x04b8, 0x011f), .driver_info
USB_QUIRK_NO_AUTOSUSPEND 3%,

35 /* Elsa MicroLink 56k (V.250) */

36 { USB_DEVICE(0Ox05cc, 0x2267), .driver_info
USB_QUIRK_NO_AUTOSUSPEND 3},

37

38 {} /* terminating entry must be last */

39 };

IR RMEARAE usb FEA 11 2.6.22. 1 L IR sk B S T 3 AN B4, (H 2 BT LB X 5k
2, HILE Tk il LA %8, e nix AN K Oliver [ 2 AR 5k & LR N T JLANFI A, B 2n 1)
JEff) S2W 3300U, % T % ¥ 4: 1) Perfection 1200, LA 7 JLEK A w) ) —4877 5 BT UL 2.6.23
() N K% HLB 2 6 200 5K 2 10 A 78 LU BILAE = & L i A S B ok, 3k 2 R 2 0 AT 1 A
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unusual_devs.h /&, usb_detect_quirksQsEEUm & 4 7 A — DA A LA IR 5K B
B b R 0 S A e R AR e TR R ), AT 1 ), 07 2 S iR, struct
usb_device £ —NILE u32 quirks, 2 H R AL K, usb_detect_quirks &4
76 BB 4% o AR B B4 1 struct usb_device S5 RIAAHR 1) quirks TE, 2R 5% B RA SR
it 25 W — N1 quirks WA ICE T, HET quirks HLin A PIAL T DL E, B
USB_QUIRKS_STRING_FETCH_255 1/ZED S B A< 0x00000002 A
USB_QUIRK_NO_AUTOSUSPEND JJi*} i [¥] 0xO0000001. [ 44 4 H iy, Alan [f]2% X HEA8
T—A patch, #0075 — A&, USB_QUIRK_RESET_RESUME,{i ) 0x00000004, LA
FAE— N EARBEIEMT resume, i LA IS reset 4 g ik e NIRRT 1

FrEL,usb_detect_quirks Q) Frfr 45 Al 1t A X 4 — il 8 S MR R SRR —FR AR, BT RS 2K
SUB IR, RNV AR AT S A R K7 o2 15 S ks, LB 177 b ZE AN 2 AT T, (E R usb
BLA, BEFH R AT, AR D REI AL, T B2 AS IR T st B _EAS T SR KBRSk e 17 LIk
BN JERAT A, AR B AR AR .

e
*"-"*Ji.._;
el

-

-

o 8
- | —

-
¥ e

s ¥
4

f
5 Wl f
. I'- ’
" " -

5
i i

r
p —
%

A — U I S TR, DA Bt — RS Tl JUR, 190 2% — 1y SRR 5 A ANXT A7 4l — I
NGO 15 A2 TR B T IS FAER T, A B R AE STAI, CA 36 35—/t , S REH
ET RIS T W A U R

1302 17,usb_get_configuration(),$15 Ac & AT, FAR W 3k 28 T an e 3R15 0 & F IR AT,
1 AR A ¥ R0 T ] A G R A, I TG RO A, AR AN M S e SR A 4 R T
SR J5 2 i AR AT .usb_get_configuration K[ drivers/usb/core/config.c, AT AT H
AN ZPHXAN R W RARA D8 3 O LR BB — s il e, T AT E — A FHLT A 2 A E,
LU ] DASEAR, T DAREAE Ffiod B AN U 2, I8 X PR 0 3t S 1 AN ) ) /e LR
FH N PR B PR B T WP el 4 VIR P i 2 AT AR, BEAR I R IR X AN S Al AR AR, 4
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PREEAR IR ARAN T LAV X e U A, 2R V5 1) I b U IR I R AN T ELEAR , PR #1728 %
L BRI E AR — RN I D8, I8 AR AR AN HTE B ) R 75 4 1 A — R, A
BEURI T B AEAE EoR B — A B AN 1, 1A T BE A AR B AR U IR I e A T 22—
AR, A PRIC B SRR R Ik, T e LR B 53 AR AN 1, T RERIE A ) O, AR AR T
RE A2 250N AP AS1E 1H A A AR e Pl — PHIC B2 IR B0 48 AR T R, 1 SR L A IC
TS (I A€, Ve 2 3R M1 2 R KD 48 AN AUE — AN B IR AT, SR A Z0R [A1 3 22 (145 6. 4% usb
spec M UITEL R, WA KR R 2 R T ICERATT LLAR, L I C B AR SR K4 LR 77, LU 53X
S TR SRR i s AR AT, 02— PR IR [ 45 1A T2 DR A B, /R A e SR T 2 8 14 6L, AR
JEARBLRT LA Bkl 1

YAh— BT BRI AL, MR AT LU 28 setting, RIFTIEK alternatesetting, L in7e$T
ENHLIR B 75 )7 L, AN TR setting 1T DL B S HIAS [) 1 38 45 B 130, S LG an 7 75 2 145 SR 8y
setting 1 LAk iz AN [ (1 25 Ak 20 I8 A B A A usb 15 2% DK ) R P o] i X S8 g 2 7 5 51
fEfT—A~ interface >k iji,usb spec #iE T 2L setting & setting zero, [ O 5 & /L BRIA
WHE, iR —4 interface nJ LIAT ZF setting, B4 %KE—> setting KXW —/ interface
WA, ¥ 2 RHE AR A —A interface, {HJE 1 TR i REH P A setting, I8 4 1k A P
interface R FF, M e AT IR N T [6—A interface 'S, Bi# B IRAT T 403042 WA K Bl A5 — A
% 01, blnterfaceNumber f1—/> bAlternateSetting, il &%) T X Fi i, 4™ interface ik
TPk H A FH A Y binterfaceNumber, i AN [F] 1152 bAlternateSetting, 7 —J7 1, KA AN 1)
setting 5841 A fig B0 LA R R 3 2, T DA AT AN R 1) 3 s AR 1

AR B, TEFRATTIN usb B SRS FE 7 ] LAIE 3 TAE 7, FRAr T 75 22 A0l 45 B e L ik
¥, Setting, LA A sURRAF , WA IR # FE SR UG, BAT 1049 4913 AT17E usb-storage H' (] probe
BB, BAT B 45 S I — AN SR struct usb_interface 55l Al FITAT 5 T3 o5 1045 B
WL AHEH] storage_probe i AIE, I 3X — VI — ), #0758 BL, AT I 7 ZAMUT 3t K
AV R AR T A LA AR DA R B 45 BRAT T, AR5 BT Tl ic s oK I A S AT B I Bl 45 44, i
IXLCHGHLEAE0 I H) usb B2 —FE, D X L6 /2 usb spec ML E IR, th1E A2 KA
Wk, BAKE I SR ATTAEIX R 2> TAEAS 4 usb core H5e K, M AL 4y B I iE— ¥ # Bgh
AT, U ISR ORIR 9 T, R KR AR T L H AT 1) AR, AR AT 2.

Ok, %1 usb_get_configuration() st Z A T X 4 2, Jdi 14538 1) 7& struct usb_device 4
FpAFREL  RIFAT X AN He o (1) udev, L LS ARk 2 &K I8 udev )2 AS B i E T, X el
AR 1) 2 1 7 M e 2 HLTHI R

[0 %] usb_new_device 11k,1310 1T 1323 17,1010 Al TU b A 4F R R £, 31X 3L 2
T RS, IF BLARAE TR, M AT AUk Isusb iy 4 nl LA I8 Wi R I )y 25 7,

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # Isusb

Bus 001 Device 001: ID 0000:0000

Bus 002 Device 003: ID 0624:0294 Avocent Corp.

Bus 002 Device 001: ID 0000:0000

Bus 003 Device 001: ID 0000:0000

Bus 004 Device 003: ID 04b4:6560 Cypress Semiconductor Corp. CY7C65640
USB-2.0 "TetraHub"

Bus 004 Device 001: ID 0000:0000
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FerpoIR e 75 i il 1 HLORAF AR SR 1K) AR AR SR AN ORAF LR IS A B AR AT Isusb, B 4E2 fm)
B RE — UE SR, B 4 38 N # R 50 A6 ?usb_cache_string() Bt & T X AN, B ok A
drivers/usb/core/message.c, M i
udev->product,udev->manufacturer,udev->serial B [ {5 7 .10 N A LT E T
Bl >k, show_string H:sm 2 M printk 55).1315 A8A) B HAR 2, Uif-4 Tell the
world!” 5 Rt It B O — M AR B, JoAT RUMRBE S AU ) 0 5 A2 A KA T — 5,
BURTEAETRATE 5K, IR — AN N UG AL i, SR — TN UE B RA IS iy AR 2, R4 )N B 100 B A R gl
M<<ZARANA>>,

PR EMNELUN 7,0TG AU IR REIL, AR5 wt2] T 1388 A7, IX Bl efegt it h
(RIS B 5 ARBE S T AL L AR e I TR 1 TR 5 (A I it 45 17 1) Linux H )
BE S B A, 70 ) A5 IR B 5 J AR e B R U, v 5 R T 2R, —Aoxt
I R (VISR BRI 8 965 3 5 R D O — AN SR BN FE 3 SR 2 A B i Tk BRsh R X
SR AT E B L T B B A -

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # Is -1 /dev/sd*
brw-r----- 1 root disk 8, O Aug 6 18:19 /dev/sda

brw-r----- 1rootdisk 8, 1 Aug 6 18:19 /dev/sdal

brw-r----- 1 rootdisk 8, 2 Aug 6 18:19 /dev/sda2

brw-r----- 1 root disk 8, 3 Aug 6 18:19 /dev/sda3

brw-r----- 1 rootdisk 8, 4 Aug 6 18:19 /dev/sda4d

brw-r----- 1 root disk 8, 16 Aug 6 18:19 /dev/sdb

brw-r----- 1 root disk 8, 32 Aug 6 18:19 /dev/sdc

brw-r----- 1 root disk 8, 48 Aug 6 18:19 /dev/sdd

brw-r----- 1 root disk 8, 64 Aug 6 18:19 /dev/sde

scsi i T ¥ a5 AL 8, AN F] A B A [H] (1 73 XS AN R R IR e 465 IR AR Oy 22 /b
HAEL AT KAGREBET 255.usb 1 Z& g8 HAE T LUK 2 02k ks & 5 1, f
minor=((dev->bus->busnum-1)*128)+(dev->devnum-1);iij USB_DEVICE_MAJOR
Wee Sk 189, BATE:

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # cat /proc/devices
Character devices:
1 mem
2 pty
3 ttyp
4 /dev/vc/0
4 tty
4 ttyS
5 /dev/tty
5 /dev/console
5 /dev/ptmx
7 vcs
10 misc
13 input
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21 sg
29 fb
128 ptm
136 pts
162 raw
180 usb
189 usb_device
254 megaraid_sas_ioctl

189 # ¥k usb_device,iX HATAIG & H T 5 usbfs U RGAHAS S K. dev_tidsg T T k&1
WA TR EAS . W, dev_t W&, EBR& T MR &S 12 A1 RAE E 3%
K 20 (T RRIRE ST

1395 17,device_add(),Linux 2.6 ¥ #& iR g ALl B A — XA BB E R T AR RN
BESXA RS R E R T XA R ECK H drivers/base/core.c H, & B & AR TR 1
PR ) R ES, AR R, XA B BOX 4 — AT, R B IE AT T AT X AN % /sysfs R

WHEE )T, Foe 4 2508 D 2 usb B8 F BT SR SRS 7, an 4R 206008 1, 5t 2 i
IKEK) probe %L, %1 U Sk, 5 20K 1 ] storage_probe () B4, 51T hub i, it &84 1
H hub_probe() s 44, AL 1825 AT S5, 1E 2 FRATIE RT3k 511 struct usb_interface 541 Al
—~ struct usb_device_id fi%t. )5 A I7E usb-storage B[ O & e AK T, E1E 2 TAT]
7 usb B2k b HRIKSNFE T MR, et 18 Uk, B IR B FE P42 usb-storage AL, 2 H dfiﬁ
(R o2 AE— k3 HL, 3R TP 4 — Tl /¢ — ) struct usb_device_id, 2R i 4413545 T —
HAR B BATRATZ A L B 45 B SRk R 25 LU, W R R BT RS 717, ?)EU\#JW@[XZJJ?ZH
RS, NI B 22 W FHAZ IR BN 1H) probe ) eR L. 1y I, 1K AN T £ 3 e AR 3B 21 T e 25 3R 30 .11 hub
KB 56 % T e e B — T LA

X [l 2] usb_new_device(),1402 17, 1 H % & & A & Root Hub, W i
usb_autoresume_device().X/Mf%k B drivers/usb/core/driver.c, )& usb core $#2{}t
(1), A PR B 7 T TR pR B, i AR B A IX I A T suspended ARZS, 841X A e E0H S e e i, 4]
AIATCE TR E T, B A AT R e HEIR .

)i 1406 17, B AT IR A T IR IR [FI{E D 0. HRY

AR A2 i SRR R, R AN O BT 1, 84 8HE hdev->children AHN (1540 1 &
Ty BANERAIAE I usb_new_device Z By Al E W E K T udev, B U AN IR, LT
IRFEAE RN usb 2R AR,

JUKBEECH T N 55— hub_power_remaining (), XA s EAH R e it EL i /N TS A B X S 5
FEL Y5 A S I B AR U I N ) 6 46 1T e L B2 2 R8I T (H 2 4E A hub 3X3), 5 T
VE I S A B3 ).

2364 static unsigned

2365 hub_power_remaining (struct usb_hub *hub)
2366 {

2367 struct usb_device *hdev = hub->hdev;
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2368
2369
2370
2371
2372
2373
2374

int remaining;
int portl;

if ('hub-=limited_power)
return O;

remaining = hdev->bus_mA -

hub->descriptor-=bHubContrCurrent;

2375
2376
1];
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391

budget "

2392
2393
portl);
2394
2395
2396
2397
2398
2399
2400
2401

2402 }

for (portl = 1; portl <= hdev->maxchild; ++portl) {

struct usb_device *udev = hdev->children[portl -
int delta;
if (ludev)

continue;

/* Unconfigured devices may not use more than 100maA,
* or 8mA for OTG ports */
if (udev->actconfig)
delta = udev->actconfig->desc.bMaxPower * 2;
else if (portl != udev->bus->otg_port || hdev->parent)
delta = 100;
else
delta = 8;
if (delta > hub->mA_per_port)
dev_warn(&udev->dev, "%dmA is over %umA

"for port %ed\n",
delta, hub->mA_per_port,

remaining -= delta;
}
if (remaining < 0) {
dev_warn(hub->intfdev, "%dmA over power budget!\n",
- remaining);
remaining = O;
}

return remaining;

limited_power J£IHAT44]7E hub_configure() 1 ¥% & 1. 5 & T e Ul B REJR & BRI, A 22 K
FERE T UM AX AN A O, TATH TR RRORTHT 40 5. 2201 5 A ab Re el 22 . Y
M HT bus_mA I8 hub 1 C 75 0 H I DL ILEEAE hub it 11 (105 2 BT i #E 10 Ha it =R H
FRAER, ARG HT BN HOR, SRR A TG A £2 i budget.bHubContrCurrent WA HTHIE
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P hub_configure [FIsH gk C4 Uit T, 2 Hub 325188 A< 5 5 K0 Fi 75k, A7 & mA, kA
hub iR .

2375 % 2395 ATIXBAAM, AL bl )X A AR L A S I D A AT IR A AR B
#HIEC AT bMaxPower 2 %3 A usb B EIHFEM RO I L A7 S 2mA,
Pt LUK BLEER DL 2. 3800 P B (K B 2 AN il SR AL 100mA HLILI).

4R delta b hub B S IR F- 25 F 20K 0 4 2 /b S —

SRJGARERSE T remaining Bt WL 2 X B, 6T F 4 /b rh it nl (671 e A FEBEEK T R
BT A 14 58 3K B, TR 2 AT R e e I 0 3 M, AT 15 2 AT R VA 13,
5 T 5260 L ) TR 0, 2 1R MRS 2 VR A T K 9 LA
IR 42 e, M\ HUD 3 — [R5, He 062 2 T A5 A R ol i — 3 L A % X
BT

KFBATIF5E TIX AR EL, v DL RX O B, BRATE A58 T hub 3RS LE i A 2k
{7 B 4 4] T A 1, 9 FLSE R AT AIE T hub 3K 30 Wfa O 1 B 4 K B IR 45 14 . 0] 2]
hub_port_connect_change 2 J&, —VIE#H FEHRA TS M 2579 173R ],

PRI AT O B AL BEACHD . A T AN P T L BATTRE IR 5] hub_events() k. X
AN BREOETR T JUAT, BAT WA AR T I LU A ZX AR e W A hub Bahfey 17, K
ARETC S TR B X RS TETT LN B QR BB A,

I ke, HUS 5 R AR 1 S R 1 % H W — .
£ AEE NG R spec 4

HRAEFOIUAN T T AR 2% 2 38 H DG A AR R Do 7 — 8¢, SEIRITPEAS B hr =2 10 4 B A2 AR 8
FCTa) e 1WA, TR A TR IS ] 2 0 380 A 3 RO XA At 58, AT T T SRAE TR 2R T,
HORR B AT T SRIETOR . R 25, A DR, AR AR, BEA A T — 08, A s ks
AT K5 KRR AR RN B AT — JT G I B RS TR AN AN AR A Xl e 20, L1 £k
P22, 5 Pt D R KD N A0, B Pt PR R A 36 R4 L P R A 285 SR L, SANER 5 7] AR
T IR BAR], FEAGEIR I, T AT DL AL — AN SR 205 4 B LIRS & 58 H SRR LA A 2L
R B A H U 2B R S, AR L FATA T A R B Rt 2

RFNX GO F 0 B AR I, A2 655 375 ALK, 0% —i4E TER, LA RA,
AT R 1 S, T, AV B R AT BRI Bug IR . N S5 R A6, FO% b, 4 A
BT A HAd, il FIXAS Linux W% 1) Bug.

EERATTHACIE SR 3615 . E4E hub_eventsOFI/Ng% |,2777 17,3 hub->event_bits %37 #i,5%
JEE—% hub [fPRA,HUB_STATUS_LOCAL_POWER FAILARTZE hub_configure 1 i.id,
Mok br & XA hub & & 07048 JE 136 2 A usb B e bR B HL U If
C_HUB_LOACL_POWER kA5 & X — A A 44, XA~ , 464 C_HUB_LOCAL_POWER
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Tt RN, SR IR BeAT PR BLAEAT 1 LA A m] AIBGH limited_power 1,8 B BE
A O, WIS R SR AT IR T BRAE B T, A BcA T A 8i 9,38 limited_power BEE 1.

PR, FH MR R B Bk << 52 Q22 > v 1R A Bl SR, B (BMR SEIE  AHRE , AR 1E LM v (1

AR B R SETN, ETC 1A K, ROk BB RIS A I U — 20 2 18 AT RS I — T~ usb spec.
wrE PR

Tahle 11-19. Hub Status Field, wHubStatus

Bit Description

0 Local Power Source: This is the source of the local power supply.

This field indicates whether hub power (for other than the SIE) is being provided by an external source or
from the USB. This field allows the USB System Software to determine the amount of power available from
a hub to downstream devices.

0 = Local power supply good

1 = Local power supply lost (inactive)

1 Over-current:

If the hub supports over-current reporting on a hub basis, this field indicates that the sum of all the ports’
current has exceeded the specified maximum and all ports have been placed in the Powered-off state_ If the
hub reports over-current on a per-port basis or has no over-current detection capabilities, this field is always
zero. For more details on over-current protection, see Section 7.2.1.2.1.

0 = No over-current condition currently exists.

1 = A hub over-current condition exists.

2-15 Reserved
These bits retum 0 when read.

Fr H )R T e AR RN R I AR W A S ARES () R & HUB_STATUS_LOCAL_POWER %
1,5 % & limited_power & 0, )z 2 ¥ & limited_power Jj 1. R EAR N Z A S ACHD I & NV i%
ARG T2 A R 21 A7 P8 tH B e R K, <<ffir R BiF >> LA — )il , N EEAAE e e N U
FEANFR MR L N AL IR 4, FRPUAL 5K B T BUJS R B, 1% LA e N AR 06 2506 5 A5 1Y, 3k
SAGR IR HL P W] b 5 AL 6 R AR RO A BORT ) — RS R P 1] - FRAAS TR AR X ) R B

LEFRATZ B A, A0 A0, — A hub o EURH PRI 7 2, — o Bl li s, B hub B H O
HS LY 2, 4 B R B3t ok 1. 59— Flo@ e AT IR, B AR kel i HARGX AN hub 2 A5 F R mi
o7 A, 52 MO AR AT 5L i nT BABE H 2k, BI_E T IX AN Local power source,Spec [1)7= /&
J&,Local Power Source WIA4 O, R WAL AL IS Bl 3 U] 2 A i i, i ;. Local Power
Source by 1, BEHIAM AL EE T, BCE A BeA AR LT 3RAT] Hub Be& 0K 8l v 2 BT BAS |
A A4 limited_power AR, &0 70565 —BL4, i AKX Hub A H S YR, i
AR LI BT AR A, o] LGV TR, RO AR A G 6 I, IR Power H & an AR & — N5 2
B Uk R BURT , R A 57 S\ 2 ke 45 PR i e FL YR ) 850, 0 2 SR ) A P s i 1 oK, R K R T %
BOEA R ARG TIEAZ, B AP TiX A%, B LLX RGOl N ¥ E limited_power 24
1, I P IR A — .

BT LA, E A A N 1% J2 HUB_STATUS_LOCAL_POWER & 1,% % limited_power %
1,HUB_STATUS_LOCAL_POWER 4 0, % '# limited_power Jj 0. LLZ 5t /& 15 16 1 Bug.
IR EIXA Bug H 2005 422 =81 % 2 — 1) Alan #2 i, 7T 2006 4:— ] i Greg IF
A GIN Linux WL, EELE LA E IR P AZ BG4, 28 TAEIX AN B bl A A e —
AR A IRSRJE AR | 375 B ARZEZ Ja R T AR S 4.2
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ANIEFRAR ) X ST H SE A AL 2 spec 45?5 spec HA A4S {H L spec HIX FlE XL
NGB, B XAk AN iZ U % Local Power Source, A X B —IU B Al £ LA X A7k 1 (1)
RN AT IR, ) O FonA B, BT LA 330 TX A Bug, B4 BNV %2 1Y Local
Power Lost. BLZELS T, BEAR B RRIL T, 84 2.6.23 (M IER A EASHIXA Bug 7. Ak
PRAILIXAER) Bug REhAE, Alan A&, 5 —AN N BRI RS0 7 —AN N B IRZ
Bug A X FE IS L, AR5 2 (R, R b A B ARAS ] RS AR T AFE A I AR 2 1)
B VRAAREN A 0 B A R IS ) P AR

OK, FATIZREEAE AR, 2791 AT, X+ i it 1Y) e 22 th A R (0 A B, DR D e 9 vl i 3 880 11 G 1A
FrLLEEr 45 € B hub_power_on (). F X A e B AT AT AL, JUE i i TS 1 5 18, 0t
P T OHEBA TN hub A7 TIXAZ NN T Z 5 FERE XA R BOR LS L — SRR BB N0
LA ] AL

475 static void hub_power_on(struct usb_hub *hub)

476 {

477 int portl;

478 unsigned pgood_delay = hub->descriptor-=bPwrOn2PwrGood *
2;

479 ul6 wHubCharacteristics =

480
lel16_to_ cpu(hub->descriptor->wHubCharacteristics);

481

482 /* Enable power on each port. Some hubs have reserved values

483 * of LPSM (> 2) in their descriptors, even though they are

484 * USB 2.0 hubs. Some hubs do not implement port-power
switching

485 * but only emulate it. In all cases, the ports won't work

486 * unless we send these messages to the hub.

487 */

488 if ((wHubCharacteristics & HUB_CHAR_LPSM) < 2)

489 dev_dbg(hub-=intfdev, "enabling power on all ports\n™);

490 else

491 dev_dbg(hub-=intfdev, "trying to enable port power on "

492 "non-switchable hub\n");

493 for (portl = 1; portl <= hub->descriptor->bNbrPorts; portl++)

494 set_port_feature(hub->hdev, portl,
USB_PORT_FEAT_POWER);

495

496 /* Wait at least 100 msec for power to become stable */

497 msleep(max(pgood_delay, (unsigned) 100));

498 }

KEE AR Bt J —4T,494 17 ,set_port_feature,USB_PORT_FEAT_POWER,iX —{ 1 5 4
0, &7~ i%bi H 4L T Powered-of fIRES . [FIFE AT Fi47 5| & %00 H 3\ Powered-off IRAS 15 #S
2:f§i193X—{7 4 0.1fi set_port_feature s iiX — 7% &N 1, X MA{ES S 1 power on. 3¢
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T-XF HUB_CHAR_LPSM [ W7, AN KAt A b B IX B — IR TS T, R IR S 1 i
BESEAAE 482 F| 487 1X BB HLIH, T A FH i SCH T T, 52 de 24 IR AR 30 A2 o) A g 1 AR
iT—IK set_port_feature SR 5o 497 17, HEHR, 252 100ms,ifi Hub #5IARF A7
bPwrOn2PwrGood, 4= F5 il /& b-Power On to Power Good, BI A\ FT JT L5 £1) B Y5 A 2 (1 i 1
BARTATNZAE BYRASE T 2 5 25 U5 o) A wiig 11T DAIK FEL e R o [ gl DX P A o RS K (1)
H—A~.

279917, & hub->activating 4 O, i & it LA FiX—BliFr b activating, iffix N8 i A 5,
R AR . S T ATE M hub_actiavte 1 kick _khubd() M i #E A #]ix 4>
hub_events()1.1fi 7t hub_activate() " A 1% & T hub->activating *& 1.1l ekt 2
M —— M RCEIX AR 1 7.

2803 17, i % & Root Hub, Jf H. hub-=>busy_bits[0]) 0,hub->busy_bits 27— i

i reset B resume RIS A 28 B R 1. FRAT TR I S AN 6T R o, BB & Root Hub,
N AT v 40T reset/resume RZS, A usb_enable_root_hub_irq() s %, XA R 0K H

drivers/usb/core/hcd.c, & host controller driver 42,474 host controller (3K 2 FE T

Pt T —Afik hub_irg_enable [1)p&%, X gl 2 £ H e, ANt H AT £ ehci/uhci/ohci

OB AT P ALIX AN B E, BT LALUR W] AT A XA BRI A B 083X AN B VI e 119 44 - fil R
I ABAE , FF it g 11 o W DG T 3K AN R 88, 90 % B — 2 LR ol 1 1R AR 14, A v P b T 1) =X, 1 5 fe

AL ik A AT HL P ik A 1) H T A XA BRI 32 Sk A () P AN TR XA B LT AR
PREZUE T AR AN B R

2808 17, Kk, tn % hub 1) event_list %45 274 1, 45t usb_autopm_enable(), i
TIEABRHOXAS hub 5] LB HERS 7, 38— 5, v DU SN SE T 5 B g 7, s bk
JEA AR, B B TR & L SE L T, 1T LA SE— B A N AT G 3 T, A4 S .

on B hdev [, 180 intf (1951 FTHE, 2, hub_events O)IX ANk T A (1) 8 B0 5 45 1
TR ORFB 3 AR U, 5 )2 o)1 R AN sR-ELAi 1) [ AT R U, R ATT 7 2227 2T 1) hub 3K gt 42
56T . IAREA S T hub ISR R AN G o il — 2 2 500, 2 i o s Ik 45, OF
AT RIS 4 W45 UK S 1 hub_thread()/hub_events()F 7k iX A | 2.

AT R A AT 85 R, BB AT — N ) pR B AT UE hub_irg. 2 HiT BT HL ) AT
ST AR BAT BN 253 T hub df LPPIRES, 1 LLS 1IE S TAER hub K32 AR <54
Hb st 20, AT R A T A 2 25 B0 TR A TR IR 45 pR E0 2 hub_irg, B U, ML B
TE AT 3 AR AT 4R hub_irg st 2 LT hub_irg Qi <x A1 kick_khubd (), fiil &
hub ] event_list, T2 FHA I hub_events().

TR EATEUE hub_irqQ). 48518 2 PR K — 28 bR £, 1 HG o f OB 1) sl A2 LU B 20 FR AR
fid . R HLEAE BRI R Linux A% P e T TR L — A usb A S IR 2 Bl 4 4 T
Ui, Jf HEe WA Bug, BT UL, AT 6 8, BATIRAT 6 2L, A TR 3 A i B A IX AR /AR . WA
"GN R W IR, A Bug AT AR 2 AR, TN, B N A% RS, TR E K,
XTERMR R FBE RN A% AT i ST L, A A i JE, AN 2 L DR gl L, AL St 3 775 T A A AN
B BUE B IR ARG, Bt AR 17,07 — W T &, et 2 55 ) B g, 3w i, & ¥ L
BRIGK NI EFS , T L, 15 A SHEMR R A4 3, FARUE 58 AT 55
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BB BT

AR ) PR3 HhE F g 328 (10 1 7 A0 R L, P B ZE M 1) i R 2 AN TEAEAR OIS, R i) Bkt F 3¢ i (1) 2%
TEWE L, FAT L R A 1) K 2 A EUA BB AR 1 3 hub_irg () 3X A ek £, e 2 2 i A, 3k 2
REVIFRIES A B R BA LR R IRELE ) T R AE RELL 2 A, FAFZ T LUR JEP 5
PR AR ANTE KA 22 281 ?

TG 44 hub_configure H ifid wh A& %, s H T usb_fill_int_urb() &% %, Jf H A
hub_irq 1Eh—AS50E% 7 32, 5430 urb->complete IR 4 hub_irg. 2R )5, EHLE 2%
2 R hub, 5 hub i HEAT— AN B0 3l N B8 R BRI, e 5t 25 1) E AL 25 4T /R
E (B AWRHAT NFT /RSB, M HIAE Intel ASFITE BT SFA TH A, BRE A A A O 45 0
ANE IR, R R TR AR AN ) U (8 AR ORI AR AT Intel 22 s i H 1)
BAASK S, WEEEE 1 S, B2 hub 431 host controller & [F[—24(5 &, 835 it data, X4
Data #{#{E"Hub and Port Status Change Bitmap”,ifj M\ k% ,host controller
FIIK SN FE 4% B oR S AEAL PR A IX AN FE Y urb 2 ), % urb 1) complete %L, %1 T hub ok
Ui, XA RO 2 hub_irg().

337 /* completion function, fires on port status changes and various faults */
338 static void hub_irq(struct urb *urb)

339 {

340 struct usb_hub *hub = urb->context;

341 int status;

342 inti;

343 unsigned long bits;

344

345 switch (urb->status) {

346 case -ENOENT: /* synchronous unlink */

347 case -ECONNRESET: /* async unlink */

348 case -ESHUTDOWN: /* hardware going away */

349 return;

350

351 default: /* presumably an error */

352 /™ Cause a hub reset after 10 consecutive errors */

353 dev_dbg (hub-=intfdev, "transfer --> %od\n",
urb->status);

354 if ((++hub->nerrors < 10) || hub->error)

355 goto resubmit;

356 hub->error = urb->status;

357 /* FALL THROUGH */

358

359 /* let khubd handle things */

360 case O: /* we got data: port status changed */

361 bits = 0;

362 for (i = 0; i < urb->actual_length; +-+i)

140



O NANTRRL S 5, R0 A R A AR

363 bits |= ((unsigned long) ((*hub->buffer)[i]))
364 << (i*8);

365 hub->event_bits[0] = bits;

366 break;

367 }

368

369 hub->nerrors = 0;

370

371 /* Something happened, let khubd figure it out */

372 kick_khubd(hub);

373

374 resubmit:

375 if (hub->quiescing)

376 return;

377

378 if ((status = usb_submit_urb (hub->urb, GFP_ATOMIC)) 1= 0
379 && status '= -ENODEV && status != -EPERM)
380 dev_err (hub-=intfdev, "resubmit --> %d\n", status);
381}

PRIFIZASZH urb 2 WA urb 285 URAR, Wi dmt 2 A —A> urb, A2 BLE bulk M5 AR FEREX
THIR — AR AT WG — 4> urb, 3228 urb X 1 /R W&, —> urb st il LL T, e S AIHT, B LLIR
AT — UM usb_fill_int_urb ) s X EARBL T A Wi AZ TR FHIE

340 17, AT urb FIEHE, urb->context H &K1 hub, Bt LAELEIX A 1k n] DASRAS K
IR hub.

345 AT THAEHIWT urb BRRES, HT = PR AR VA T, EARIR ).

351 I default H1 case O.iXBARK & TN A B AT HIAR S K — BUCD . FRAFIE T 1 IR 1R
%R O O, B R R A 21 default B2 %A case 25, 45 RIELK
K H default A% case ST 0 HHASPAT, 4 R P RKEM, G RERWA AT, HY
urb->status & 0 K%, default J—BEASIATIH.

BT LLX BAR RS s R 4 3% T .— JT4A hub->error Jj 0,hub->nerrors t4 % 0, 7Ll default ix—
BHRWZ,goto resubmit, B, AT AV A JRHT R, I B T BLAVFIE TR HE T8 R, L
ANLE [R)— 2% W18 BLBAR RS T U T DL T, AR 10060 K 2 BN SR UL AR A2 8 T, W — 181 /1 1 KM s
W B L TR YA BB, Ik — W, S AR 2 B IR ISAR BVAIB 2resubmit H5— B &
FFIHH T —& usb_submit_urbQ1i 2. 44R,iE A T hub->quisecing.iX/ME =) 4G {EH A
1 AR ATATIAE hub_activate AT EN T 0,4 —NRESIHE B E N 1,X 7 sk Hul &
hub_quiesce(), i i H J& & 1 2 AT 4 R 5, — A& hub_suspend, —4M & hub_pre_reset().
T X B R AR I T, A0 hub R T, EE 2 reset T B4R EHIHEAS urb
7, hub_irqQ s HE B [BE.
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F{F case 0,urb->status >4 0, Ui XA urb A K4 FE T, BI host controller 43 T fihAR
TR B HE , RIS A4S "Hub and Port Status Change Bitmap”, K 4 3 41124 ¥1 i
usb_fill_int_urb (i, B *hub->buffer f£i#:45 T urb->transfer_buffer, i LLX A4 I
EHiAE hub->buffer W, A 15K E XA bitmap &4 1, usb spec 45 H T iXFE—IE K :

Paort N change detected 4—‘ —|
-+
‘-

-

. —
*+-—
-

Fort 2 change detected o+ —

Port 1 change detected 44—

Hub change detected g

Figure 11-22. Hub and Port Status Change Bitmap

HERMEE D BARE T — MK BRI AE hub_events () LIS AT — L8 7 AR IR
T2 DHERATIT LR FRE e T

BAImlE Sk ok, struct usb_hub #1,unsigned long event_bits[1], 5 JGiX & — N4, ik
A I — AT E, X — N Ie S WA AU NI BRI AS Bitmap, BEFTIE 1947 K, B4
#A HAEH . —> unsigned long /> 4 A5, /I 32 A bits. T LA A T, 1364117 21X 7K K]
H,bit0 A E ) bit EA—FE[,bit 0 £7r Hub G284k, 1 He bit W H AR R 5 — AN A 7%
A4, R bit 1 7R 1 1 A4, bit 2 FoRui I 2 AR, W — A B3 AR, 0B 15
—Afrgie 0.

FrAFRATT AT AR 21 hub_events ) sk ok, & & 4 I F-ATT 2 il Al hub->event_bits 17,4
N RATH X4 —/NEX,

2685 /* deal with port status changes */

2686 for (i = 1; i <= hub->descriptor-=bNbrPorts; i++) {

2687 if (test_bit(i, hub->busy_bits))

2688 continue;

2689 connect_change = test_bit(i, hub->change_bits);

2690 if (Itest_and_clear_bit(i, hub->event_bits) &&

2691 Iconnect_change
&& 'hub->activating)

2692 continue;

2 T 25 H0 0 N 1 PR, A 2 D IR £ 0k, X event_bits (13138, B 2690 #|
Wt 2 bitmap ' bit 1,bit 2,...,bit N, i A7 25 bit O.
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SR, T SR AR A AR, AR AR hub 324K, Lb 4, Local Power 15484k, Lbtn
Overcurrent 57224k, el T 75 55 W 1) 2 bit OB 241 FATTE hub_events() & 311 N X
B,

2776 /* deal with hub status changes */

2777 if (test_and_clear_bit(0, hub->event_bits) == 0)

2778 ; /* do nothing */

2779 else if (hub_hub_status(hub, &hubstatus, &hubchange) <
0)

2780 dev_err (hub_dev, "get_hub_status failed\n");

2781 else {

2782 if (hubchange & HUB_CHANGE_LOCAL_ POWER) {

2783 dev_dbg (hub_dev, "power change\n");

2784 clear_hub_feature(hdev,
C_HUB_LOCAL_POWER);

2785 if (hubstatus &
HUB_STATUS LOCAL_POWER)

2786 /* FIXME: Is this always true? */

2787 hub->limited_power = 0;

2788 else

2789 hub->limited_power = 1;

2790 }

2791 if (hubchange & HUB_CHANGE_OVERCURRENT) {

2792 dev_dbg (hub_dev, "overcurrent
change\n™);

2793 msleep(500); /* Cool down */

2794 clear_hub_feature(hdev,
C_HUB_OVER_CURRENT);

2795 hub_power_on(hub);

2796 }

2797 3}

MM TR 2 hub_events Q) A L 1, A WA i 112 17 2840, I R A AR ALl 2%
AR AR AR AT R R e NRHINT R hub 384K BTk, W RAT 7484, I 4t Ak B
B TGS, WAL T ARARRI G XA TEARIL T A T4 2 3 SCHRIE (DB e 4,2

KT XA actual_length, H SRR K IE X AMRA A IR T K4 48— hub 1) port i
AN—FE, BT LUIZ 5K bitmap (KR A —FE, Lh Wit /R /2 16 4~ port, Al41X 4 bitmap £
HL16+1 4> bit 5t 24 T .1 actual_length 3¢ 3,81 3 4~ bytes.[X 2 3 /) bytes 55T 24
A bits, £ LAY 16+1 A4 bits T .ifj struct usb_hub 1 buffer J&iXFE— G, char
(*buffer)[8],77LL 3 /> bytes FiEWE XA buffer (K17 =40 & FLAASE A4 B IXFETR
AR A B #X XA hub->event_bits & Wil 48 % 43X 5K bitmap 7 .

369 17,1 nerrors 5%, i 2 A AL e Od B0, AR RATEE R &, AR LS IKIE FA
AL, /NRIDIR 1 <<Sie=>=> B IARE 2 T A7 R ZAEF UG ARG, KIS i it o)
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A48, i AN T A 01 K T IR I , AEUT Lo it 2 450 o 5 1K 24T 20 ) SR UIRAT , AN RE S 5 T
AN, 8 AN 45 AU TR — BB ARSI B2 — U0 2 AR 47, X A B 1 kil oy 3R
IR T Linux P RZARAS.

BRI M RIE JE 372 47, KR Kick_khubdQ &%, TS — it % hub_events().

1M hub_irgQ) o8 20t gt 205X B 73X A e O K, wl AR B2, I o B B S0 IR e A XA
kick_khubd (). 1My 3t gl 1 T i (K B4 ) S DL A, ZEARBE AT L X M kick _khubd (¥ fix
AEAE hub HRALIR IRk, RIS U S RS D2 BE & — TF Ut dfiAE 7 hub &, T3 BL 2 1
kick_khubd A2 R IERLE IR T, SR 1] hub A3 T AR IR O, A2 30 XA 5 4 JE JLIE
ARG RMLA.

AARE B E R

LA S AT 2 18T 2 S5 OR T VR BAT A & ST (IR, AR AT TR A 2 1) A R AR
TR EAT A E NSRBI, BT IERIX A2 N T, 2447 0 SR GA TG 1) 4 1 Bz 3
YRR 5 YR BAT 2 2 B FRIINHGE, 23t 5 A AT TR A 2 (146 Y IR AN 22 PR R TR 75 VR 3AT 4
7 J5U B PRI, BT Ui et IX AN I ARRR RS 17, 24 B AT AR X S0 AT TR 22 (¥ 4 T THAS A BEFF TH 1 2
PR VR AT 252 Bl 7 RN BRI IR, S AT O IR (1 S0 2R AT TR 22 R A B2 2445
ANREF 2RI B R I VR B 22 G B ZAR IR, BT Ai] 1 248 Ly BRA G 35 1

AN R FANSE A AR T R W, it LRSI 12 4l S T, e n 2 R, 0T U B B
A7 R HEA, IXACRS 138 IR AN

HOJG A B SR R 2 AF T R LR B T, R B R A W Rl APM T ACPILLAPM, B
Advanced Power Management, =4 L5 #,ACPI, |l Advanced Configuration and
Power Interface, = ¢ iC & A FEYEEE L AH LG 2 N APM 25 5 SR (H & APM & T —> BIOS 1)
spec, & L7522 BIOS )4, X Rl dlid 23 7r 28 10 A Ha oy v LU 28153, AN a5 AL ACPI
HH 2 J5  APM S E e 7& T, FERAT SN REAEAS AR AT 3 P 2% B 5 — PR P AR
T BIOS A& 1A LF 5 XA AR A KA. APM 2 55 KT A Intel —ii2 T 1992 442
H,1M ACPIL 22 T —%/NH AR, 2 2 +Intel+Microsoft,iX =5 T 1996 g T
ACPI 1.0,Microsoft ) Windows2000 /& 55— 3 FF ACPI [FH#8A4F R4 AR 4K, ACPI 28
NSRRI, R T R RS O, DhRE R T A 5K, e s AT Ly R AE T AR
T2 BIOS i T, AT Ll OS i & ML R T8 APM, B0 308 T 5l APM
AN A AR Linux RATRREL, A EARTT LA Cad 808 FH X iy m ey 2 oK, BROA N 1%
J& ACPILLIEHE T Horpr—Poafid S OGH 3 — B, AN v B Ui P el 7 32 () IS A, 3 BRAR i 2, A = s —
AN BB 2, BRAE— AR —RE (BE AT P — ~, UL ACPL D Ber 1) —54, bR
I PAAR ACPI AR 2 R Dy RE, T 1 AN/ BIOS # i i) i)

bl Red Hat AT setup wl il LUE B R G5 Bl A — S ik acpid (19,3047 — A
apmd (1, -5 I Al LS BT 3R N IR 5 BERE AT T T — S AN EE T IT 5 — A
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e3 should be sutomatically started?

Ok, 55— M, E 5B 20UANE, Linux P (YR BIAE ) — N1 R 4t (subsystem), B 2 — &
G TR XA TR, e R ), BOR B 2%, WA I AR B A TR R, Tt T A P S sl P i,
52 AR FIAE 2 PRIE DR 3259 0 K, 0 SR 150 N A A S8R 24 1 1 R 7K G R, S e 950 g A
24T PR PG F 2R IR TR IX M AR REAT 4% B, K, i FOE s X OF A ) N RS TR 8.
YE AN B 57 R W 2 53— AR = R IGZ A 1 by 3 R ) BAA FRIXFE BEAR 5 5Kk, AT ]
#ENIE Linux 2.6 WMt RIS 2 57 T —ANBH g — BB B, o R A 24 4F
[X AT R E ST A BB (K4 B2 AT AW 2502 O Tk H U B AR AR A N4 5 . (“The
device model was originally intended to make power management tasks easier
through the maintenance of a representation of the host system's hardware
structure.”) A JE R 2Kk 25 T 30 I B R 51, BARKS I L 26 T8 KON B b T — 4 A IH it 3
XA B BERAGAT et 251 e ) 1K) 77 1ea, % 1T AN S5 REUE HR SR PR 2R 0 SR T AN ke 1 WL Y
HR 2L, T HAC T B TS5 AR an SRl R 1.

HEAFATSGI A ) 7, 28—, "R B 35 SO A2 A3, A L RO UL, A B
AL S 78 10 I, L A 1R B 46 Ak TR RT BEAR AR HUIRZS . i AR T S 228 3 7 AT
AR I A e S P (L Ao ) 1 Lk b N L AR B RS S C (L B B )

R AT AN B A BRI 2 L a0, & AR, LW P A CE ST — AN R G0 I P SR
(1% 30 438147 console TGS iR ) , 7 Hb an B8 46 B 54 E 10 v P50 BRI R 00 (15— AN
£ L BTG AN G LR TR I B AE A LR T e, — RO R M), B YR G B
A%, 08 S sE A1 AT M IRSIFET, 5 R e, 75 2 suspend, BPEK )2 P42 4L 1Y) suspend &
B X RS ARV E Ak A Ui system pm, t17 System Sleep Model, % —Ffi i,
AJERGEL ), A& R, B UL BRI A A AH R A B & 1T, W R P A S A
WA AL TARFE HLIRR A, I 4 B S R 1 AR WY 1% BB S 4, IX R S i B Sl o0 FR 28 runtime
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pm, i Runtime Power Management Model. )1 i, T AN 5l (10 B3 4 LI 235, B 2 RIX
AN B AR IR S e, M 28] [ SRR, o4t 1) 3.

PRI, 28 =, AN TRE 2 X B TR AR B i, FRAT TN i AmT A H 11 AT 1R ST R 2 A% T o 6, e 57 38
FE S L suspend FT resume, BEFEEESFI P & . 1M 12 25 DR B 4 ZESRORAF LF e 5 11 B R
SC, BV AR 1) I R A DA B2 IR Bl AR AR PR AT B B8 1) — DPIRASAR B T E. resume IR IRHI%, FR
BRGNS 11 D ALK L AF B T BLL AR A AT AR G ) buffer, J0 2% 2R A7 1 HLIHT, G B (1) I 5= Lok
P TR, suspend XN SRR, B R a2l A driver,driver SRR ARG HAT A
Bl notify before save state;save state before power down.ifi resume X/~ F2 M)
J&,power on and restore state.

BV RIA LT LG BT AR D T T S 1 A BRI S W AR B
We 2 BA 10T, 2.6 AL, AERIE usb 38 /& pei ib /2 sesi, iR 22— M, Sl L7 R R,
S R AT I B HE RGO, AN IS A T AR AT T e Y BE A Ak, DRA 54 R 4t
i S DL b B IR 25 e B RS — R 1R e e, B0 B, — A PCI Bk I A2 E I
B MR T e 0t NI, B i ok, Sn Z0UAE & 1A A e 26 oK LA s A REME R T il - YAl s A
— TR I RS FEALH R 7 B AR R B e R T T R, J5 R T T

AL, WO G 55 2ok, W A R R AT A 2R R WA AT AT HE 52 5 1) e A, T i i axX
ny,quiesce all 1/0, I PUANIREr IXEEAR AT DMA #4F, AR IEATAT IRQ, RFFATEE
ATA B, ke AN 52 b2 IR 8 R R AT AR 1 5K

BRI AIE . STR A1 STD, X & Pl Suspend R4 .STR B Suspend to RAM, #2514
1£,STD #ift: Suspend to Disk, FEE F#i4E. STR w40 RSk A STR R A TR S B #A7
JEAEPNAE T 25 45 STR RGN, UREA SR AR 22 oA A A7 AT AR AR, DA R Bt AN 25 % if L
E R TR UPIRE, RA MR B, — BN F Power #4241, R G0, o A
ARSI I B STR Z 7 I TARIRAS, STR IR A AR IR s i e, DR A B A e it 4
PWAEH . STD M2 HEE R AE AR R AR AR DRAF AW B vh B LR A E N AP 8 A STD
R 2 K e S B T A b, B DRI R e A W T Bl AN & £ Kk .STD 2 T AT A
Windows HiF FIFHA Hibernate, B4, 5 KRR, il STR #t & FATE Windows B H
FIFIEA Standby. STR A1 STD A& T EHURHR PR 3= 2277 KOG T STD, 2 Bt i 1), K ARfR 7K i
Al H— k& Linux I, A N ZIRG K% 7 —A swap 43 X I 23X Bt (R 3L T
swap X I—AMEM, W R %% T Suse #AERS, G M grub B, @7 — W T
resume=/dev/sda4 N, 5t & Wi LLUE FE T 2 5, NIXAS 73 X B 2R PG 15 H R i 2 L PR —
£1,ACPI [FPIR A —3H4G T, 20 )& S1,52,S3,54,S5, 5k | S4 it /& STD,ifi STR /& S3,
N S1,82,S3 Z AR, A, 7 Linux H1,S1 4 f Standby,ifi S3 #1f STR.1f S5
& Shutdown. 7t Linux i, LUK S S1,S3 1 S4.5T S1,S3,54 X =FR A,
7t /sys/power/state L ff B ©] DL Pr {& Bl ,cat /sys/power/state, i &= FH
#”standby”,”mem”,”disk” i 7.

BATTAA AN ARFT FF— A PG4, LA fR 2235 FTP i pit ~— Bl =21 A Jv, 2K/ 500M
OISR, AR IEAE T Ak (R IRAEREA T IS A 280, Ll R 2] 100M ZeAy s BENIDTAA B, 1~ T
3,5M T IXIHRAR 3 AT iy AT R TP % -

# echo shutdown > /sys/power/disk
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# echo disk > /sys/power/state

PRGBS BEAAL B K Hibernate IR, FRUNALBEAF AN I3, W] AT A PR 2 AR Shcdst, A% e B —
o) L) T 50, THL, Uk AL, R SUAS BT TG grub, FOBTE#E IR 2 I, (H A2 508 2h s
T2 B A AT SRAEAREE T 3.

DL ESXANSEIG AR STD. MR, AR 1 ORI I8 2RI T S35 B, R sl ek, P 05 B I 3
XU IFREAE X 5 hot 1l —, ] UL SEAR 2 kil b 1 AN R UF AN I 3R 7 B i —
N wiSAGIA grub B kernel H34TH A resume [F)5E . JEA L Suse Linux £iX
A~ Redhat ERINGFR WA BB X — I 5340 AR5 — N 2, fRIE ] L E shutdown # ik
reboot, XK FITEAEVRIAT T 28 4 2 LUG, RS ZIER, A & H N power off [k
B HEEZERE BRI —FER, SR 2K R 5 it 2 A rE.

MHEAT STR SRR RS — nd, ATK A Z UL T, W& KBl UL, BT i B ANTE X IR
7 STR it STD, B2, LKA STD (s A A A & AT 2 ), &I Eh e g1
suspend &3Ot 23 AR ARFAAT , 10 2 i BE 1R IRk, At AR 4k T 45 JR sl 3R (LK) resume B
#(.PM core S I 4 el J77 ¥ 4B, BT LA ushb 3 12 3k 3, FRATTHE A AN TR BN 22328 VA 1) <A

Ok, AL TATRAH—F PM Core AR Hir4z H. A i, Linux B4 Bl & ix 4 )L
A E RN AR Z AT RS, B R H A F Subsystem SR EIRZ 1 RGE X 5h—
AN A3 N AR 4, L anFRAT TG usb, w2 usbeore A4, usb core iXHB4f1 Bl
A usb T REMWILAA, AT KK S, CAR B HIZ 585 T host controller [
TRk % ,host controller driver W8 5k % 77— H s, B LERAT T INH% 3 usb core
Sehr B3R drivers/usb/core F1 drivers/usb/host [ 5%, (H3X S AH XS A0 B8 111 5 1, SE B
I usb core 7 & & — AN, i A UAE IS 1 98 5l SOt Bk — AN ) If A v 4 1R 3R 5
Lt usb-storage, #it & H A8 H usb core $24It H ke 4z R AT SX B AE Linux % EE LG
T L R A b, AR R B R, A AN PM core [, E MRS )2 L0
LRACHD . i HE & KT RS E N power management (K ZhAE, w4 48 1] PM core #2141t
(R4 11 R A DA AR S I L BRAT TR — B T

950, BEAR AT YR R — N RS TR, AR IE A M0 R 1 — OB, A A
UK B SCRE T, 2 R B AR SR A A N 1) SRR R TR AE )\ K R B B A, FRAT TG H ke
4E A4S & struct bus_type usb_bus_type 4?2 AT . suspend i {4 4y usb_suspend,
M. resume IAE A usb_resume. il & B IX P A bR 20U 5528 0 26 ANAR R 11, B 208 0 e 0 i 22
SEIL I R B I RR AL, Lh i PC S 2R, FRATTR RE R 212U 2 X, 2k B drivers/pci/pci-driver.c:

542 struct bus_type pci_bus_type = {

543 .name = "pci",

544 .match = pci_bus_match,

545 .uevent = pci_uevent,

546 .probe = pci_device_probe,

547 .remove = pci_device_remove,

548 .suspend = pci_device_suspend,

549 .suspend_late = pci_device_suspend_late,
550 .-resume_early = pci_device_resume_early,
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551 .resume = pci_device_resume,
552 .shutdown = pci_device_shutdown,
553 .dev_attrs = pci_dev_attrs,

‘U H).suspend i IAE 4 pci_device_suspend,ifi.resume # I {E 4 pci_device_resume.

B4 IK B 2420t H 2L 1% suspend/resume &5, T2 I 2 B 24N suspend/resume i
B2 £ % % A i suspend/resume, L W 3 Ai1 814 usb,hub X&) $#2 4L T 95 4 ok
# ,hub_suspend/hub_resume, T /& usb_suspend/usb_resume #ix & ub 4 i
hub_suspend/hub_resume, #ifi)i5 i, S 2611 suspend/resume &A1 JE 11 TR, i ¥ 4%
H C.I¥) suspend/resume /&5 7.

P UL, 8 8 Sk AT A PR E B, 2B —, H B 9F hub_suspend/hub_resume, % —, )\
usb_suspend/usb_resume FF4aHF AR AR, FT AT 1) 50 B BEHT - B R A1 I e e U 5
XA BRI 53 mT DLGE R TR AR R R R R T I R 5 0 R TRAT LR T — 4 SE AR A1)
T B GBS — N BT (0 T, B B N 2 (R O R 5 A B g A o, B B R TSR &R
5 s S PRSI TRR I R (S 75 A7 LA < WLR e I [P AR B A5G 5 3B PR 5 S g 1 e 8 75 "I
BRI S5, RAE R U B (0 B R FRAR TG 2% AHAE N AR A — g B R, R AN W] R4 4
HIAETF b, an FOX R IR A A2 2 2V 2 R 0% G v e B B, SRR — P XANE
A=A L TH .

EAE LRI AR UMY 2 i, Fae 2 R85 — 1, 528, AR EWUERRE 5¢ T IEHT Y hub_events Al
IRJUK R E RS T i hub 98 T R 4G R T usb core LA B> 0 K%
HONRAEE AT LA 5 1, B Al

1. ARFIE—HE AR TSI, AR I, 0o NAEAR R B

2. WHIRBRA S T IT AL DR T A g, A T i dee ol (1 0T A ke, R AR Alan Stern, AEUA

Oliver Neukum, 81 David Brownell [ & 75,4 Linux W9 usb 7RG A E K
DL

SCRFTRIAE T B AR HE B

ABKRAAC By S A S A 0 BT A ER G S J U 2 RN R 22 22 RO AR A I BT v
DI, 1 SR RIS B IR A 5, A A 0N SOOI EUR N it B R A

o377, BARBUE CAAMEAERN T (HI— ERE AR I, IS FE, 551 ) K ) M 3,

FRUA, 0 1 T fil bk A R A S, Lh B AT iR usb 7 R0 B2 Wiy S RF R ey BRI

BT T M iZ M usb_suspend/usb_resume JTFAFE , AR UG,
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usb_suspend/usb_resume XA BREUR B AR — X R IRATA T B [ B F, L ag——A>
K ABIAS R MOE AT IR I, SEAE R BEAT T Z0UN, TESEAN B8 TR AR AR SRR | S8 76 T 1R A2 0
BB B I A R A, B RN . SEUF usb_suspend, #51Jf usb_resume.

K% usb_suspend, & X T drivers/usb/core/driver.c:

1497 static int usb_suspend(struct device *dev, pm_message_t message)

1498 {

1499 if (lis_usb_device(dev)) /* Ignore PM for interfaces */

1500 return O;

1501 return usb_external_suspend_device(to_usb_device(dev),
message);

1502 }

MI¥iid,usb_suspend 2 usb 7 &G 4L 45 PM core I ¥, BT LLX B P25 dev/message
HB ST A DAL T K, R usb device AR EE A AT 4 T EH BRI AR S T
usb_external_suspend_device(), i # &k [1 drivers/usb/core/driver.c.

1443 /**

1444 * usb_external_suspend_device - external suspend of a USB device and
its interfaces

1445 * @udev: the usb_device to suspend

1446 * @msg: Power Management message describing this state transition

1447 *

1448 * This routine handles external suspend requests: ones not generated

1449 * internally by a USB driver (autosuspend) but rather coming from the
user

1450 * (via sysfs) or the PM core (system sleep). The suspend will be carried

1451 * out regardless of @udev's usage counter or those of its interfaces,

1452 * and regardless of whether or not remote wakeup is enabled. Of
course,

1453 * interface drivers still have the option of failing the suspend (if

1454 * there are unsuspended children, for example).

1455 *

1456 * The caller must hold @udev's device lock.

1457 */

1458 int usb_external_suspend_device(struct usb_device *udev,
pm_message_t msq)

1459 {

1460 int status;

1461

1462 usb_pm_lock(udev);

1463 udev->auto_pm = 0;

1464 status = usb_suspend_both(udev, msg);

1465 usb_pm_unlock(udev);
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1466 return status;
1467 }

1462 171 1465 17, B AT I 58 — At

FAMER, XARER ST WAEFEN, % —, ik udev 1 auto_pm N 0,2 —,i{ H
usb_suspend_both.

LIRS usb_suspend_both {548 2k T drivers/usb/core/driver.c:

993 /**
994 * usb_suspend_both - suspend a USB device and its interfaces
995 * @udev: the usb_device to suspend
996 * @msg: Power Management message describing this state transition
997 *
998 * This is the central routine for suspending USB devices. It calls the
999 * suspend methods for all the interface drivers in @udev and then calls
1000 * the suspend method for @udev itself. If an error occurs at any stage,
1001 * all the interfaces which were suspended are resumed so that they
remain
1002 * in the same state as the device.
1003 *
1004 * If an autosuspend is in progress (@udev->auto_pm is set), the routine
1005 * checks first to make sure that neither the device itself or any of its
1006 * active interfaces is in use (pm_usage_cnt is greater than 0). If they
1007 * are, the autosuspend fails.
1008 *
1009 * If the suspend succeeds, the routine recursively queues an autosuspend
1010 * request for @udev's parent device, thereby propagating the change up
1011 * the device tree. If all of the parent's children are now suspended,
1012 * the parent will autosuspend in turn.
1013 *
1014 * The suspend method calls are subject to mutual exclusion under control
1015 * of @udev's pm_mutex. Many of these calls are also under the
protection
1016 * of @udeV's device lock (including all requests originating outside the
1017 * USB subsystem), but autosuspend requests generated by a child device
or
1018 * interface driver may not be. Usbcore will insure that the method calls
1019 * do not arrive during bind, unbind, or reset operations. However,
drivers
1020 * must be prepared to handle suspend calls arriving at unpredictable
times.
1021 * The only way to block such calls is to do an autoresume (preventing
1022 * autosuspends) while holding @udeVv's device lock (preventing outside
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1023
1024
1025
1026
1027
1028
1029

msg)

1030 {

1031
1032
1033
1034
1035
1036
1037
1038
1039
1040

* suspends).

* The caller must hold @udev-=>pm_mutex.

* This routine can run only in process context.

static int usb_suspend_both(struct usb_device *udev, pm_message t

int status = 0;

int i =0;

struct usb_interface *intf;

struct usb_device *parent = udev->parent;

if (udev->state == USB_STATE_NOTATTACHED ||
udev->state == USB_STATE_SUSPENDED)

goto done;

udev->do_remote_wakeup =

device_may_wakeup(&udev->dev);

1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
*/
1061
1062
1063

if (udev-=auto_pm) {
status = autosuspend_check(udev);
if (status < 0)
goto done;

}

/* Suspend all the interfaces and then udev itself */
if (udev->actconfig) {
for (; i < udev->actconfig->desc.bNumIinterfaces; i++) {
intf = udev->actconfig->interfacel[i];
status = usb_suspend_interface(intf, msg);
if (status '= 0)
break;
¥
}
if (status == 0)
status = usb_suspend_device(udev, msg);

/> If the suspend failed, resume interfaces that did get suspended
if (status 1= 0) {

while (--i >= 0) {
intf = udev->actconfig->interface[i];
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1064 usb_resume_interface(intf);

1065 }

1066

1067 /* Try another autosuspend when the interfaces aren't
busy */

1068 if (udev->auto_pm)

1069 autosuspend_check(udev);

1070

1071 /> If the suspend succeeded, propagate it up the tree */

1072 }else {

1073 cancel_delayed_work(&udev-=>autosuspend);

1074 if (parent)

1075 usb_autosuspend_device(parent);

1076 }

1077

1078 done:

1079 // dev_dbg(&udev->dev, "%s: status %d\n"”, _ FUNCTION__,
status);

1080 return status;

1081 }

X B A P A I 2 M & autosuspend/autoresume.autosuspend, B! [ 3l £, iX & B
driver A479uE, e A CREAT AT, 28 5813 MNAZHE B IR, e 82 % Just do itk T
autosuspend FA 15 &

104017, device_may_wakeup (), T THT Uik, 54 B Bl 1 fg 0 —A> flag nf Lok
&, can_wakeup, A4 W1 FATIZFNEE S5, F AT 8R T AR 5K B g BOCHUX PP E ), 88 T T
XFHRE ), XA BIAE sysfs R —N ek Eet:

localhost:~ # cat /sys/bus/usb/devices/1-5/power/wakeup
enabled
localhost:~ # cat /sys/bus/usb/devices/1-5\:1.0/power/wakeup

localhost:— #

A LG B 5 R 2, X UK & R AN SR remote wakeup [, #ef) 35 B,
can_wakeup WV iZ 2 W E N T 0,iX M device_may_wakeup ik [HI{E 448 2 false, 1M Hif
F (15 A enabled, Ui W% % % & 32 #F remote wakeup [, 7 HIt %] remote wakeup (1)
REMERFT I 0 A3 At —FE, T P T LLE I sysfs Sk T# &, 7k v LU wakeup M enabled
oy disabled.

T ATEATIX A —A sysfs [ W2 FATH1TE usb B4 —F4E, 1% remote wakeup,
XFPREE A SRR usb BB SRR, T — AN A% 2 15 SCHF remote wakeup 1] DLYE & TG & ik
A5 HLAATI Sk R il R, AR, DX LI AT SR AR S e A% IR S PP R Al AR i, B s AR v o
% Bt LU Bt N 25 18 AR 7 H R (R 77 i S A A 5 M ) R B ) A e R A A 1 e — R
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% tetn AR 2 R, — AN A IO B A LA RR B S FF remote wakeup, {HE 52Fr EAIDE
ANTRE, e HENEAR 2 5, R A AN ST DA ST 123 1, e 9 P S it — e 8, BT, 1)
JUAT LA AT R ECE OGP IX R PE, O TR I R e A HE B BRI (A S I G AN AT
AN ASAR, LSS T AR RN 5, AR VR AT T AR T 3k 2 1 A A TR — P JELARL A gl i - AT DR AR AR
M, JLSEPURAR A 5, BRSO [ O, RO R B2 DR K.

M2 BA X HE ] udev->do_remote_wakeup Kidsk FXAME, H G & #3546 1, BIRHE A

1042 17, WIAPEAITRCE T auto_pm 24 O, LUXBASHAT. W RILATE T auto_pm 4 1,
245 1 H .autosuspend_check (), X AN B A FRATT LG P [ K I AE S AR 3 Bl S B 1)
1508, AT .auto_pm K 0 w2 & R ATERATIAEE A autosuspend. LLJG FATT& A
F],auto_pm XN EWALE autosuspend AL H R E N 1.

$ ROk B IR, 4245 LD EA T 2R, BRI, 0 & A T LANEE 10 ua 30 J LR, IR AT 1408 usb H, 3K 5))
FEFPAEAE 2410 interface 11, AN 4% device 11, BT UL —4 interface W a] G N —ANIK
R, BEM A el BB — MUY suspend BR#T.

I J1 45N 1 2 J5  usb_suspend_interface XA B2 1 AL GE R TR i AN AR H T,
AP —~ usb_suspend_device BECRHAT IR A A4 S XA B £ 3kAT]
F T s, o F %>, usb_suspend_interface, X F drivers/usb/core/driver.c:

850 /* Caller has locked intf's usb_device's pm mutex */
851 static int usb_suspend_interface(struct usb_interface *intf, pm_message t

msg)

852 {

853 struct usb_driver *driver;

854 int status = 0;

855

856 /* with no hardware, USB interfaces only use FREEZE and ON
states */

857 if  (interface_to_usbdev(intf)->state ==
USB_STATE_NOTATTACHED ||

858 lis_active(intf))

859 goto done;

860

861 if (intf->condition == USB_INTERFACE_UNBOUND) /* This
can't happen */

862 goto done;

863 driver = to_usb_driver(intf->dev.driver);

864

865 if (driver->suspend && driver->resume) {

866 status = driver->suspend(intf, msqg);

867 if (status == 0)

868 mark_quiesced(intf);

869 else if (linterface_to_usbdev(intf)->auto_pm)
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870 dev_err(&intf->dev, "%s error %d\n",

871 "suspend”, status);

872 }else {

873 // FIXME else if there's no suspend method, disconnect...

874 // Not possible if auto_pm is set...

875 dev_warn(&intf->dev, "no suspend for driver %s?\n",

876 driver->name);

877 mark_quiesced(intf);

878 }

879

880 done:

881 // dev_dbg(&intf->dev, "%s: status %d\n", _ FUNCTION__,
status);

882 if (status == 0)

883 intf->dev.power.power_state.event = msg.event;

884 return status;

885 }

— BB RATE S R LB —E A S G AR IXA R, & O Ak & 866 T
17 ,driver->suspend(intf,msg), iX u & 1 H B A& ¥ interface T 4% & 1978 /> 98 8 2 17 (1)
suspend & L. L an, X+ hub SR, X BLE A B 2 hub_suspend() &8 £ . 2 A1
hub_suspend() i1 8l 2 A HE 2 &F F, M E R AWM F4 v —w, & T
hub_suspend/hub_resume, " TH &k i 50K .

mark_quiesced & — A~ 4 B R, T AT — YOI B A 5% 0 = A PG R BCHR I ok ok B

drivers/usb/core/usb.h #':

98 /* Interfaces and their "power state" are owned by usbcore */
99
100 static inline void mark_active(struct usb_interface *f)
101 {
102 f->is_active = 1;
103}
104
105 static inline void mark_quiesced(struct usb_interface *f)
106 {
107 f->is_active = 0O;
108 }
109
110 static inline int is_active(const struct usb_interface *f)
111 {
112 return f->is_active;
113}
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Hszph /& struct usb_interface W —ANH 51, unsigned is_active, X7 1 bR & i%
interface % fi suspended. % 2 i J& itk 1% interface £ /¢ suspended T .suspended T
WA 2 HMFRAE quiesced, k2 UL active. T LAWE, 1 HLGE Y. (1) 9> B8 £0st IY A mark_active
1 mark_quiesced.

HELYR B B DY KVH R

URECHIAH —FhK
A RAE R RS T A2
WA VFA —FH
A PRI T AR

UR LA s

A BLEAREB T AFER

IR AVFAT — PR
ATPAEARIERAE T AGAN i 5t

IX— A5 V0 R HE YA R — RO BT DALR G R ] LLIE B, ] DUE B AR it's up to
you.

883 17,4 dev.power.power_state.event 55T msg.event. JLAE & BHE R IE— U FEARTE T,
— 2 msg, — Mg event. A0 B AR — TR BIE LA REH A S B 2
pm_message_t msg, & #4222k H include/linux/pm.h, & Y5 B4 1)
—AMRE LK,

202 typedef struct pm_message {
203 int event;
204 } pm_message_t;

XA R ARG I ok R AT — N Eb, IR event R 4% pm_message 195 B PM
core fL L5 B IRV B, 555 | suspend A 4F JURHEE S, Ll — Pl 1 B 45 110K 3l O B4
WA BCE AR FE PR, —Flo2 A5 1R IX SN H AN B IE A8 B & BB A IR DIFERPIRAS, (L an A
PR bR b RARM— K snapshot, 5 il — X RGN AE image PRI, 1 AN T 2220 IE I i &%
PRt AT — M A2 2R (FPR A IS PRETHAW, 4 J5 25t I8 4 4k 35t PM core #4: if ik- %
2 IR HE AR GE AR EE A2 X A — NS HCRAE IR X R A Ok T 426 11X/ event,
AKE include/linux/pm.h F /44,

206 /*

207 * Several driver power state transitions are externally visible, affecting

208 * the state of pending I/0 queues and (for drivers that touch hardware)

209 * interrupts, wakeups, DMA, and other hardware state. There may also
be

210 *internal transitions to various low power modes, which are transparent

211 * to the rest of the driver stack (such as a driver that's ON gating off
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212
213
214
215
216
217
events
218
through
219
the
220
221
on
222
223
224
225
226
227
228
229
230
231
232
enable
233
234
235
saved;
236
do
237
238
239
restoring
240
241
instead
242
243
244
245
246

* clocks which are not in active use).

*

* One transition is triggered by resume(), after a suspend() call; the
* message is implicit:

*

* ON Driver starts working again, responding to hardware
* and software requests. The hardware may have gone
* a power-off reset, or it may have maintained state from
* previous suspend() which the driver will rely on while

* resuming. On most platforms, there are no restrictions
* availability of resources like clocks during resume().

*

* Other transitions are triggered by messages sent using suspend(). All
* these transitions quiesce the driver, so that 1I/0 queues are inactive.

* That commonly entails turning off IRQs and DMA; there may be rules
* about how to quiesce that are specific to the bus or the device’'s type.
* (For example, network drivers mark the link state.) Other details may
* differ according to the message:

*

* SUSPEND Quiesce, enter a low power device state appropriate for
* the upcoming system state (such as PCI_D3hot), and
* wakeup events as appropriate.

*

* FREEZE Quiesce operations so that a consistent image can be
* but do NOT otherwise enter a low power device state, and
* NOT emit system wakeup events.

*

* PRETHAW Quiesce as if for FREEZE; additionally, prepare for
* the system from a snapshot taken after an earlier FREEZE.
* Some drivers will need to reset their hardware state
* of preserving it, to ensure that it's never mistaken for the
* state which that earlier snapshot had set up.

*

* A minimally power-aware driver treats all messages as SUSPEND, fully
* reinitializes its device during resume() -- whether or not it was reset
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247 * during the suspend/resume cycle -- and can't issue wakeup events.

248 *

249 * More power-aware drivers may also use low power states at runtime as

250 * well as during system sleep states like PM_SUSPEND_STANDBY. They
may

251 * be able to use wakeup events to exit from runtime low-power states,

252 * or from system low-power states such as standby or suspend-to-RAM.

253 */

254

255 #define PM_EVENT_ON O

256 #define PM_EVENT_FREEZE 1

257 #define PM_EVENT_SUSPEND 2

258 #define PM_EVENT_PRETHAW 3

259

260 #define PMSG_FREEZE ((struct pm_message){ .event =
PM_EVENT_FREEZE, })

261 #define PMSG_PRETHAW ((struct pm_message){ .event =
PM_EVENT_PRETHAW, })

262 #define PMSG_SUSPEND ((struct pm_message){ .event =
PM_EVENT_SUSPEND, })

263 #define PMSG_ON ((struct pm_message){ .event =

PM_EVENT_ON, })

FBL— KB IS R R SCT AN AN I \ANZIAATIAE usb 1 RGBT AR i 2, HUE FLI K
FEiE . JA T MEOR UL, B 56, message, IV &, B AF, Bl event, T2 5E 4 HAR I B 2
WOHE L B AR ) ZR 04 X 23, B event code. 1241 Linux A%, — 304 DY Ff
FHAS, EAT

ON,E# Y PM_EVENT_ON, XN FAR S Fr A 2 R AR AT B 1), 82 205 B R SRR e %
ETHTAL T B — PR B, A5 Rt 5 AR 2 BT A A TR RPIRES, vA B AT — D) IE 34T
X HEFXA dev.power.power_state.event & Kid 4 X AR, an B 5
FEHD, IS A X AME N % & PM_EVENT_ON.

EVENT_SUSPEND,E;[-l PM_EVENT_SUSPEND, XM AU T, A% 53X AN 8 0 2 gl J2 A8
ik W% HE R I RE IR, ] David Brownell 7£ Documentation/power/devices. txt (44
J& 3% ok Ui, 5t & put hardware into a low-power state. ifii % 117 i B ¥ It {5 4
dev.power.power_state.event % msg.event. X gt IR 4F #L R T, R T W& K3 1)
suspend BRELZPAT PR IAT55 2 )5, A sk B IXAN G, G DL S ARIXAN B 3%l AN P2 Ad
T PM_EVENT_ON [fJPIRE T RO aHE 1.

EVENT_FREEZE, 5k PM_EVENT_FREEZE,f1 EVENT_SUSPEND [ X HIMAA TR B 3 T,
KRR, R R B I AR, S s AR I H A —FF.

EVENT_PRETHAW, 2= PM_EVENT_PRETHAW, X il J& T HEE i 5 — R At X — iy
JEN T ZHF STD W ifDIHUE, 2.6 WAZSCEL T —Fhny 4 swsusp ) STD Jiik.(swsusp i
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Software Suspend [ .14 David Brownell 75 Linux H15 | ANix 4 —AN %1 B &
T ¥ swsusp [1) snapshot image Yk &, X A4F 55015 194 f o, B AT TR R A 75 22 R 4
P AE G R IE, R 5 BEK S XA PR IR AR 1T, 0 T~ R85 £ ke U, e M A XA P R 25 3 30T 2,
i resume () B HOE & SRR, ARG SN TELF X PR 24 suspend R B
(), B 27— b o 2 T e R T A (reset) 1), 2R 11 swsusp LA, T 25 kexec —
BE, A ] 57— AN/ A% 52481, 88 ) load F3AS snapshot, M5 #e B8 16 P A% . T 1) f5 L £ R R g 2
H S AE T swsusp & 7E load snapshot Z GIERE/FAT 14 suspend, T AT PR E N FEAMIR
AERERT BT IXRHEIAS snapshot WAZIE EA AL, BT LUK ISHgAE AT TE A IXASIRAS
HBEULE A = ARPURPIRES . (F s kexec & Eric Biederman f1E b, HAE I & LB AT LU S BT IE AR
BATH NI B 45 5 23— W% . Hoho, AN T I8 2 AN fif gl AN B L, G A oAb v Lk A1, k9 |
KT kexec M, AL ZX kexec 77 —AN EDWH T A& 15 0T LUE— IR kdump (#7525, 9 |
WA SR, RHELA/S RAT R R #EL5  AHDC ) rpm A3, B0 45 11178, Redhat 15 77 93t EA7 A2
U FEARAT IR (1 R 28 L IC E kdump PR SCRY . 2685 PR N A% 10 D0 2 ATV 12 25 LU GG 28 AN Ay
KRB ATERE, AN T kexec, RIARFZ R MAFL AW T, e LA, JE3)
(RN, 56 3 28— AN/ NI AR G /N B A S AR IR, oK T4 T 2 5 /N ] DLk e PRt (v Sk, gt
J2 U, XA AL ) G Ak gl s A YRR AN DR 1R P A (R I8, 23X AN R IR A% i 35 T 2 Ja /Nl BAAE
EER. )M — BTN THAA =AW PR E 2 5,553 snapshot #0134 T 2 J5,resume
SPAT resume IR FIIE X AR SE DA AP IR, E LA AR A 5 1 5 10 8
suspend PR L reset )& PR, IXFEF 2 I 1) /8, T -5 308 A5 B0k TAE . b 7
B resume [ AT— IR reset, XA 2k 4 T SCRRXAS . B AR B, L n 34T TnT LAE EHCI
TWLIEH S IR SN FE 7 B4 S 19449,k B drivers/usb/host/ehci-pci.c:

257 /* make sure snapshot being resumed re-enumerates everything
*/

258 if (message.event == PM_EVENT_PRETHAW) {

259 ehci_halt(ehci);

260 ehci_reset(ehci);

261 }

[l B¢ /£ UHCI = % OHCl ¥ #) f W fig FH 2 K L 9 X 4%, Lk W1 OHCI
f),drivers/usb/host/ohci-pci.c:

229 /* make sure snapshot being resumed re-enumerates everything
*/

230 if (message.event == PM_EVENT_PRETHAW)

231 ohci_usb_reset(ohci);

Hedn UHCI 19, drivers/usb/host/uhci-hcd.c:

768 /* make sure snapshot being resumed re-enumerates everything
*/

769 if (message.event == PM_EVENT_PRETHAW)

770 uhci_hc_died(uhci);
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BAT R BACAL h B, S R ILIX LA SR FUAH N IR S 1K suspend () B30T e B G 18
WX B % % 45 reset — Ik, LU BRAE /D W EHUAT suspend() 7 F &S, M fRIE
resume  BRECRENS IE A0V TAF . 2 BT LA T 188 B WL 2% IR S FE P ok 28491 -1 U5, i DRI A 22 i P A%
1,USB 7 &% 2l ¥ PRETHAW [ 147 Host controller driver, Xy HA7 S A 147 X AE—

AL

Y4h, 5T SUSPEND,FREEZE, U 1I1#K )& T suspended ARA ) —F, i B4 Rl RE i ON HEA
XWFCRAS 2 — B X R A 2 — 3 ON, B Lk, % £ 7] L ON 3N FREEZE, t 1] LL A
ON i# A\ SUSPEND, {H £ 44 A1) LI FREEZE #t A\ SUSPEND, AT LA SUSPEND i# A
FREEZE.

AR, VX A A AR L T, SR T AN B R R SE B EARTE B B 2 Ik
PM_EVENT_ON #1 PM_EVENT_SUSPEND, 5 7 AN 2 ISR HEA usb ¥ RGE B AEF a8 F LK.
FBAEREATT Hub A5 HIX AR b AN 238 DL 55 AN AS ZEARALE T

¥ suspend 7311 2 %

255 i H A0 4
R

e AW
FLEAR A L

TSR

HCHAL T

CREE
SRR ok
AT I A M
LRLEEN

ABAR AR AR B R B WAL SR AT RO Linux: AR A R 7 B 0 AR (R 0 2% . A 1O e 1)
B IXAUDF AR BRSO 11, bR B A B S DA X, B, DG R LA R B A DR
MRS, ARl SRR, 22 Ut i 22 5 NRKZ 50 R3S BRI A . R Ao 47, BT B,
A NERE I AU o R” =R BT, SR N AR AT, B R 2 PH I, TSR e T
D FCITT T X, LA S MR 5 AN AR (1 s 400, KA AN S Jo R R JE IR = i, m] LA 2 TRUR S %17,
TEIGIEHRE 5 4 W IR A R S A RK ) SRR A - AN O B, 5 e i M AR T
MR BEAh o 1A XA, BAME AR . R, LU A AT R B D, Pl 25 iy B s, 5
b 1) 70 il 21 P AT R W SR 0 72 % IRV 1w 1) Wy v e iR 9 ST L T =
7 RO, 100 5 AR s ) N IRORS A58 5, e B R Ol AR R T .

PRENTE VR 2500 45 FRL S BROX AR 0 AR AR ST 2% , G R — B X — 2 AH IR AT R4k 221t
N R B 0, usb_suspend_interface B IX 43R 7] T LR [FIME Dl status, 2448k 2 O.
RIGFATH 2] usb_suspend_both, #4345 FH ~ —A k% usb_suspend_device(). Rl Ffk H
drivers/usb/core/driver.c:
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795 /* Caller has locked udev's pm_mutex */
796 static int usb_suspend_device(struct usb_device *udev, pm_message t

msg)

797 {

798 struct usb_device_driver *udriver;

799 int status = O;

800

801 if (udev->state == USB_STATE_NOTATTACHED ||

802 udev->state == USB_STATE_SUSPENDED)

803 goto done;

804

805 /* For devices that don't have a driver, we do a standard suspend.
*/

806 if (udev->dev.driver == NULL) {

807 udev->do_remote_wakeup = O;

808 status = usb_port_suspend(udev);

809 goto done;

810 }

811

812 udriver = to_usb_device_driver(udev->dev.driver);

813 status = udriver->suspend(udev, msg);

814

815 done:

816 // dev_dbg(&udev->dev, "%s: status %d\n", _ FUNCTION__,
status);

817 if (status == 0)

818 udev->dev.power.power_state.event = msg.event;

819 return status;

820 }

XA AN AR, ok 22 IR AT ANTE usb WA IR BRI A2 EE X interface 11, AN 2 EE X
device (1], BT MR ATt WL 25— AN struct usb_driver 45 R 44 {H U8 /R 2 750
A 2.6.22.1 MNP IEA S — A4 4K struct usb_device_driver Wg? & & X T
include/linux/usb.h #:

859 /**
860 * struct usb_device_driver - identifies USB device driver to usbcore
861 * @name: The driver name should be unique among USB drivers,

862 * and should normally be the same as the module name.

863 * @probe: Called to see if the driver is willing to manage a particular
864 * device. Ifitis, probe returns zero and uses dev_set drvdata()
865 * to associate driver-specific data with the device. If unwilling
866 * to manage the device, return a negative errno value.

867 * @disconnect: Called when the device is no longer accessible, usually
868 * because it has been (or is being) disconnected or the driver's
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869 * module is being unloaded.

870 * @suspend: Called when the device is going to be suspended by the
system.

871 * @resume: Called when the device is being resumed by the system.

872 * @drvwrap: Driver-model core structure wrapper.

873 * @supports_autosuspend: if set to 0, the USB core will not allow
autosuspend

874 * for devices bound to this driver.

875 *

876 * USB drivers must provide all the fields listed above except drvwrap.

877 */

878 struct usb_device_driver {

879 const char *name;

880

881 int (*probe) (struct usb_device *udev);

882 void (*disconnect) (struct usb_device *udev);

883

884 int (*suspend) (struct usb_device *udev, pm_message_t
message);

885 int (*resume) (struct usb_device *udev);

886 struct usbdrv_wrap drvwrap;

887 unsigned int supports_autosuspend:1;

888 };

889 #define to_usb_device_driver(d) container_of(d, struct usb_device_driver,

890 drvwrap.driver)

ATLAFT L, usb WA KB FEFAEAE 4% interface 1, A 24E%F device 1, #52,—4
interface XJN.—A> driver,iX 3L EI 4 KRG IR 2 IEM 1) AR R L T, U — 2847
NIEEE XA device [, HE A YR B A (AR, T BEAE N B A TR B — 1T N, AN i AR
interface nJ LLFUBAT ), AFWE 0. — AN 5 % 24> interface, A B AT 2 — N384k, — AN 244
XA A AR R . interface driver 2L 14H %4 interface MEM, I device
driver 4, g ok 6 A5 %4k iy X B AT A 2 M A R % usb_suspend_device
usb_suspend_interface #t /& X P& HLIAIL. T usb_suspend_device X B AU (1) = & 5
SEAR Y] W, WA device driver, ISk i HI €1 suspend e 3, W RS, wii F — Nl F 1)
%, usb_port_suspend. A 1RE— FXANE I suspend B %L

1684 /*

1685 * usb_port_suspend - suspend a usb device's upstream port

1686 * @udev: device that's no longer in active use

1687 * Context: must be able to sleep; device not locked; pm locks held
1688 *

1689 * Suspends a USB device that isn't in active use, conserving power.
1690 * Devices may wake out of a suspend, if anything important happens,
1691 * using the remote wakeup mechanism. They may also be taken out of
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1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703

* suspend by the host, using usb_port_resume(). It's also routine
* to disconnect devices while they are suspended.

*

* This only affects the USB hardware for a device; its interfaces

* (and, for hubs, child devices) must already have been suspended.
*

* Suspending OTG devices may trigger HNP, if that's been enabled
* between a pair of dual-role devices. That will change roles, such
* as from A-Host to A-Peripheral or from B-Host back to B-Peripheral.
*

* Returns O on success, else negative errno.

*/

1704 int usb_port_suspend(struct usb_device *udev)

1705 {

1706

1707 }

return __usb_port_suspend(udev, udev->portnum);

J5iokje AN T, ELOF T923 142 usb_port_suspend(), 24 4% A% %6 bk 51 4 - Fe A1 14 7] LA
F i, S br A AN A usb hub (93N AT IS0, A D0 IR0 a2 ¥ 4% T i Bz 1)
A 1, 3X k2 A A X AN B B 2 L BLAE drivers/usb/core/hub.c 1 A X HL 3R
TATE A H 31X B0 H bt 2 HE kB & I ode 4 10 I8 A g 11 L A e 2 i, Al & H
usb_suspend_interface i T 5 & 14— interface. i W& hub 15, 2 78 ZoRk e 2L
P IR B X — RO BRAT TR0, DA AT B B RIAE A, PM core TIS3L [ AR il i T G i X A1
FE T AR K PM core S0, 2D SERA B3 ATBAAL, 2D S8 BA S AT H AL.

1644 /*

1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
when
1659
1660
1661

* Devices on USB hub ports have only one "suspend" state, corresponding
* to ACPI D2, "may cause the device to lose some context".

* State transitions include:

*

* - suspend, resume ... when the VBUS power link stays live

* - suspend, disconnect ... VBUS lost

*

* Once VBUS drop breaks the circuit, the port it's using has to go through
* normal re-enumeration procedures, starting with enabling VBUS power.
* Other than re-initializing the hub (plug/unplug, except for root hubs),
* Linux (2.6) currently has NO mechanisms to initiate that: no khubd
* timer, no SRP, no requests through sysfs.

*

* If CONFIG_USB_SUSPEND isn't enabled, devices only really suspend

* the root hub for their bus goes into global suspend ... so we don't
* (falsely) update the device power state to say it suspended.
*/

1662 static int __usb_port_suspend (struct usb_device *udev, int portl)
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1663 {
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
portl,
1675
1676
1677
1678
1679
1680
1681
1682 }

int status = O;

/* caller owns the udev device lock */
if (portl < 0)
return portl;

/* we change the device's upstream USB link,
* but root hubs have no upstream USB link.
*/
if (udev->parent)
status = hub_port_suspend(hdev_to_hub(udev->parent),

udev);
else {
dev_dbg(&udev->dev, "usb %ssuspend\n”,
udev->auto_pm ? "auto-" : "");
usb_set_device_state(udev, USB_STATE_SUSPENDED);
}

return status;

A, BIE 2 — AR T, FCIE R 5 9 )& hub_port_suspend.udev->parent b 7% [f] &
Root Hub, - Root Hub, J #11% F X £ IR A& USB_STATE_SUSPENDED RI ] . X 11 4%
C&H i T .M Root Hub 7 & A A £F Ut £ 76 Wk 4> port 1) Il @ . T 2 AT KR FE
hub_port_suspend.

1587 /*

* Selective port suspend reduces power; most suspended devices draw
* less than 500 uA. It's also used in OTG, along with remote wakeup.
* All devices below the suspended port are also suspended.

1588
1589
1590
1591
1592
devices
1593
1594
1595
1596

* Devices leave suspend state when the host wakes them up. Some

* also support "remote wakeup", where the device can activate the USB
* tree above them to deliver data, such as a keypress or packet. In
* some cases, this wakes the USB host.

1597 static int hub_port_suspend(struct usb_hub *hub, int portl,

1598
1599 {
1600
1601
1602
1603

struct usb_device *udev)

int status;

// dev_dbg(hub-=intfdev, "suspend port %d\n", portl);
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1604
1605
1606
1607
when
1608
1609
1610
1611
0),
1612

/* enable remote wakeup when appropriate; this lets the device
* wake up the upstream hub (including maybe the root hub).

*

* NOTE: OTG devices may issue remote wakeup (or SRP) even

* we don't explicitly enable it here.
*/
if (udev->do_remote_wakeup) {
status = usb_control_msg(udev, usb_sndctrlpipe(udev,

USB_REQ_SET_FEATURE,

USB_RECIP_DEVICE,

1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623

USB_DEVICE_REMOTE_WAKEUP, 0,
NULL, O,
USB_CTRL_SET_TIMEOUT);
if (status)
dev_dbg(&udev->dev,
"won't remote wakeup, status %d\n",
status);

}

/*see 7.1.7.6 */
status = set_port_feature(hub->hdev, portl,

USB_PORT_FEAT_SUSPEND);

1624
1625
1626
1627
1628
1629
1630

if (status) {
dev_dbg(hub-=intfdev,
"can't suspend port %d, status %d\n",
portl, status);
/* paranoia: "should not happen™ */
(void) usb_control_msg(udev, usb_sndctrilpipe(udev, 0),
USB_REQ_CLEAR_FEATURE,

USB_RECIP_DEVICE,

1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642 }

USB_DEVICE_REMOTE_WAKEUP, 0,
NULL, O,
USB_CTRL_SET_TIMEOUT);
}else {
/* device has up to 10 msec to fully suspend */
dev_dbg(&udev->dev, "usb %ssuspend\n”,
udev-=>auto_pm ? "auto-" : "");
usb_set_device_state(udev, USB_STATE_SUSPENDED);
msleep(10);
}

return status;
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Hosz 2 graAi1 W2t do_remote_wakeup, ANl & A oE, AR AYE T .Linux 1, 7F usb 24t
HOCT FEEFL I MU AR T, X EZUE Y usb spec A& b usb B & 73X J7 1
(RIRE S, B ushb %25 R AR N 1% 2 Fr LR EEL 7F usb spec 2.0 H 755 LR UFId f 28R 1 I
i, 1147 7.17.6 M1 7.1.7.7 BN 44 T usb %4 #) Suspend 1 Resume.ix H:+',Suspend
ALFE PR, — Rl 42 R 1, A global suspend, 55—l il Ak £ v, BRI AT LA AN 135 11
AT HEE, 1X Y selective suspend. ifif AT 11X L XA~ hub_port_suspend BT 1) 244k 5t
ST DT B IE B HE R T, DA R e B0 0 30 A A o 1, T AN A2 A hub 17 BAT I AR 22 0 1) A&
Remote Wakeup, W1 FER 1L, usb #3452 L T —4N 4 Remote Wakeup 45, BTil
Remote Wakeup f8 1 ¥4 1] URIE—ME5 108 H CMelE, R SRR R (1) 2 S 28, 5l it
5 i 11 S5 WA e it = AL g 15 BRL (9 T3 2 us B R 1 RANRIE VE S ML T BE R S HIHE T, ]2 58
SRR G — R AN, v R A K KA el 7, DR RSB B A% T — AME 5 . L
hub, 1] fig —JF4A A& FEHR IFT, (LW hub port BAT & 4m A SG# S, IR AR Lt &g hub.

I — M 27 B AT Remote Wakeup SXFHRFIE, AT 7 ¥4 IOAC B RUA FF Lt &2 il il
e B IR T ) bmAttributes BUE bR G HE W& S 5 3 FF Remote Wakeup.

Pt R i BT Isusb —v &7 2 K A5 B P IR — 3000, 10— MR/ AR 45 a1k,

Bus 003 Device 002: ID 0624:0294 Avocent Corp.
Device Descriptor:

bLength 18

bDescriptorType 1

bcdUSB 1.10

bDeviceClass 0 (Defined at Interface level)

bDeviceSubClass 0

bDeviceProtocol 0

bMaxPacketSizeO 8

idvVendor 0x0624 Avocent Corp.

idProduct 0x0294

bcdDevice 1.00

iManufacturer 1 Avocent

iProduct 2 Dell O3R874

iSerial 0

bNumConfigurations 1

Configuration Descriptor:
bLength 9
bDescriptorType 2
wTotalLength 59
bNuminterfaces 2
bConfigurationValue 1
iConfiguration 4 HID Keyboard / Mouse
bmAttributes 0xa0

(Bus Powered)
Remote Wakeup
MaxPower 100mA
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Interface Descriptor:

bLength
bDescriptorType
blInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass

binterfaceSubClass

binterfaceProtocol
ilnterface

0
1
3 Human Interface Devices
1 Boot Interface Subclass
1 Keyboard
5 EP1 Interrupt

HID Device Descriptor:

bLength

bDescriptorType

bcdHID
bCountryCode

bNumDescriptors
bDescriptorType

9
33
1.10
33 US
1
34 Report

wDescriptorLength 64
Report Descriptors:
** UNAVAILABLE **
Endpoint Descriptor:

bLength
bDescriptorType

bEndpointAddress

bmAttributes
Transfer Type
Synch Type
Usage Type

wMaxPacketSize

binterval

7
5
0x81 EP 1IN
3
Interrupt
None
Data
0x0008 1x 8 bytes
10

AW LUE 2] Configuration Descriptor J— B —> Remote Wakeup . /R7E H b HL i 3
17—F Isusb —v i & R KIUR 2 5 & 18— BUT T X 4 —/> Remote Wakeup, {5 Ay
KRRV I A 2 03X HL o ok AR AR RS IR ) U A B AT IX AR PER, K usb mass
storage PpiSCH B A e SOX T T .

AN TN, SR N L B 0 I AR, 76 e MEIX AN, — B AR A — N SR A% U,
PRI Gk AW, SRS AT Bifg AR ok — 20— 2D T b2 e FLAS BRI A i v A2 11 s i, B i
B, R N SR A T 0, A R T Ak 26 e 25, 7 el L 5 R 27 LLili Remote Wakeup iX
TRV, A5 R I AN B B A5 A L4 11

YIRAT IX PR B AN R R X R ER M 2 enable 11,18 usb spec 2.0 #1 9.1.1.6 51X
2, —Hh)iE,1f a USB device is capable of remote wakeup signaling, the device must
support the ability of the host to enable and disable this capability. I WA £ 5k
Ui, FATAT L enable X FPRRE, 1T LL disable 1 Flip . o AR {7 5, 35 0 B AR R AR TN o, (L &
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b vy L3 49t T LA R AN It A AR A A8 26 Ak B ) AT SRR, — AR 2 il <3
LI - Bk VR, AT SR 10 DT3RS e U D, D A e ) 7

RIS FHE RN BATX R L BE %, Wi enable IXFpEFPE?

usb spec 2.0 # 9.4.5 F LR LF, M FATT I —AN % & K% GetStatus () Hih =K i, HR []4F A
() DL A R AE B I 21X R 1 9 enable T, BRIAT I D1 Wi% & 0,3 7K disabled, ifij i
B DL WBRE N T 1, B AR s X enable T . 40 % & e ?SetFeature ()i K, iK1
s& DEVICE_REMOTE_WAKEUP. FHACHS >k 13 16, A sl & PAATTIX BLIK 1611 47, X FF 5t 5 A
enable T Remote Wakeup, I £ /5 % disable $ 1)1, - 24 SetFeature i ClearFeature
Bl v .DEVICE_REMOTE_WAKEUP #:#5 A brifE ) Feature iEHE4%. & iR :

Table 92-6. Standard Feature Selectors

Feature Selector Recipient Value
DEVICE_REMOTE_WAKEUP Device 1
ENMDPOINT_HALT Endpoint 0
TEST_MODE Device 2

ifi do_remote_wakeup 1f: 4 struct usb_device 5 & 1 —ANE 01, HLERIAE A 1. 2RI
A 1E usb_suspend_device % £, T A1 W dn Bk 4 A A driver 4558,k Je R I
do_remote_wakeup N O, HHR A 5, B AT URBN K16, BB BRI T, i 2 T 001, 55
N, T B

KA 1623 17, set_port_feature,iX ki & [1)/& USB_PORT_FEAT_SUSPEND, X /™% %}
I [7) usb spec 2.0 H[) PORT_SUSPEND, X & T X4 feature il 15 13X Aty 1L 18
LR AT TE , L A I A R R 1 L I WA RN T suspend IR A T W IE A A 1 ek H b, iX 2
Ji &A1& # 1638 17 #t M /] usb_set_device_state & W & MR & W B N
USB_STATE_SUSPENDED. 44X, th 273 = 3, Wik & & PORT_SUSPEND RIK T 1, AT
WEAE 1629 17 %1% ClearFeature 1! Remote Wakeup (R PESS 15 . K B2 %A b3
T A A A M, A S R AR P B B R B A AR

Ok, /N0 EIX AN suspend FFEE T —l, At /R — @ i 2 17], 4 {7 drivers/usb/core/hub.c
A hub_suspend ¥ 2 T & ILAEK UL hub driver,hub_suspend #¢IR{EH 45 T
hub_driver "] suspend i 5,1 hub driver & —4 interface driver, fit L5 F5 I
hub_suspend ¥ £ 7 4 9] ™ usb_suspend_interface  #% i T, & 4wl /&2 866
1T,status = driver->suspend(intf, msg);

TRBEATHCKE A 4AEH hub_suspend.

1919 static int hub_suspend(struct usb_interface *intf, pm_message t msg)
1920 {
1921 struct usb_hub *hub = usb_get_intfdata (intf);
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1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932 #ifdef
1933
1934 #else
1935
1936
1937 #endif
1938
1939
1940
suspended\n”,
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
status);
1956
1957
1958
1959
1960 }

szttt A

struct usb_device *hdev = hub->hdev;
unsigned portl;
int status = 0;

/* fail if children aren't already suspended */
for (portl = 1; portl <= hdev->maxchild; portl++) {
struct usb_device *udev;

udev = hdev->children [portl-1];
if (udev && msg.event == PM_EVENT_SUSPEND &&
CONFIG_USB_SUSPEND
udev->state '= USB_STATE_SUSPENDED

udev->dev.power.power_state.event
== PM_EVENT_ON

){
if ('"hdev-=auto_pm)
dev_dbg(&intf->dev, "port %d nyet

portl);
return -EBUSY;

}

dev_dbg(&intf->dev, "%s\n", _ FUNCTION__);

/* stop khubd and related activity */
hub_quiesce(hub);

/* "global suspend" of the downstream HC-to-USB interface */
if ("hdev->parent) {
status = hcd_bus_suspend(hdev->bus);
if (status '=0) {
dev_dbg(&hdev->dev, "global' suspend %d\n",

hub_activate(hub);

}
+

return status;

AT LA 2 msg £E4> suspend (15 75 R AU A%, B T e
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1927 % 1944 iX—BARIRW H 1S AL S A AR —A Hub 173 AR EER, FoA vt 2
A2 B 55 17 K AR 22 PE IR, b )28 I A AMITA I R B 20 AR LA R 56, S AR (1 G
et — R S FEIRA BT IX 2 AT FAR, AL 2.k T CONFIG_USB_SUSPEND, 3%
fIT{E drivers/usb/core/Kconfig # 0] LLE 3],

74 config USB_SUSPEND

75 bool "USB selective suspend/resume and wakeup
(EXPERIMENTAL)"

76 depends on USB && PM && EXPERIMENTAL

77 help

78 If you say Y here, you can use driver calls or the sysfs

79 "power/state” file to suspend or resume individual USB

80 peripherals.

81

82 Also, USB "remote wakeup" signaling is supported, whereby
some

83 USB devices (like keyboards and network adapters) can wake up

84 their parent hub. That wakeup cascades up the USB tree, and

85 could wake the system from states like suspend-to-RAM.

86

87 If you are unsure about this, say N here.

ZICEE A S T TARAE usb T RS H Y HF suspend FAl 1584 il DUFE B0 (99T AN g 3 T2%:.
HI 3411t ,dev.power.power_state.event 4194 T PM_EVENT_ON, it AH 24 i) tH 5t
BT, AR AT AN HEEUIR S I IX HL ) udev->state 155 T USB_STATE_SUSPENDED
e RAEFE WS X, AT R FH T E USB_STATE_SUSPENDED ¥
usb_set_device_state >K¥ &, MARAME AR I, XA S E— AT PIA R Hoss v F XA eR 2Ok
BB IXARE, e NIA 3 i usb_port_suspend #1 hub_port_suspend(), 1, 5
FOL L AT & WO B, B __usb_port_suspend i fil hub_port_suspend, i
__usb_port_suspend &4 usb_port_suspend [T, T AT4E SR EL AR 2 R D, U0 BARE
H4TJF CONFIG_USB_SUSPEND,usb_port_suspend & —/N45 s 3, e t A i

1886 #else /* CONFIG_USB_SUSPEND */

1887

1888 /* When CONFIG_USB_SUSPEND isn't set, we never suspend or resume
any ports. */

1889

1890 int usb_port_suspend(struct usb_device *udev)
1891 {

1892 return O;

1893 }

BTk, XH AW USB_STATE_SUSPENDED 2 Hij B 4% HI Wi g 19 I <. 55 — AN 1) L, 3 B[R] oy
USB_STATE_SUSPENDED /2 usb X #B/0CH 5& SCI%, 1 PM_EVENT_ON 3% /2 PM core
e U7 T BA, BTN AZ A ] 1 QIR AN 2 SELEAAT A A AN R 0t .
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auto_pm SRR EE [, e 1, R WX R AL A SRR, A S R IR,
PAPAAT XA B R SCRE, i TIAA 148 usb_external_suspend_device & T auto_pm %
0, T LAiX Bt B 43R 1] T

Al auto_pm A O IR [F], A5 WA &[5, 4 5 324146 1) autosuspend/autoresume Fi 1)
AR T, BATT AR B R A, VA e ol R B el IS T 9% G SR A RIS, TR 4 AL R
(1) suspend 2 JM (H S WX i —K autosuspend, IB4 A& . K autosuspend
ST LTI 7R AL PRI b 10 I T 45 7 5.

Ok, TH T Medf i >k i) hub_quiesce Q) r&# AR AR A LLRTFATH AL 2L B4 hub->quiesce
T IRATE 2 YIS o E L AE hub_eventsO)h FA 1K, 7 hub_irq Q) 34710 Wi,
7t led_work () 1 FeA 1] Wit

500 static void hub_quiesce(struct usb_hub *hub)

501 {

502 /* (nonblocking) khubd and related activity won't re-trigger */
503 hub->quiescing = 1;

504 hub->activating = 0O;

505

506 /* (blocking) stop khubd and related activity */
507 usb_kill_urb(hub->urb);

508 if (hub->has_indicators)

509 cancel_delayed_work(&hub->leds);
510 if (hub-=has_indicators || hub->tt.hub)

511 flush_scheduled_work();

512 %}

T B3R 55 /RS I BR B, AN A R T O S LI, TR X R =, AT DL BB RN g i R
P B2 R ) D L, R AR 5 Bt B Tl (B B 0L R A AR 22 RV (R B o, #8 i o aok

SRR R IR N 2 R AR IRT 7K S IR I 50 2 o FEd 4 1 SV (100 c 38 T, 1 5 T i ok

5 WA L ) M ) 3 )

XA HUEME—— AL WEE hub->quiescing & 1 {5 . A5 — > R B AT, B
hub_activate(),hub_activate()# % & hub->quiescing 4 0, % & hub->activating %
L. TIXAN BRI T A B, AT Al — B R 5 B, X PR A BR B 175 8 T L A2 56 4 AR s I3 N 55
H usb_submit_urb()#5—> urb, Xk AJr &, W H usb_kill_urbQkfidsi% urb, Ikik
ANZ P H schedule_delayed_work #: 7. —ANZEW TAE ¥ bR %, 1X 32 50
cancel_delayed_work 23 A %4+ T ,flush_scheduled_work ()i # 7&
cancel_delayed_work Ji5 i i 41, XA~ b8 202 554 BA A Hh BT IRAT 5 P T

1952 #| 1958 17 /& & '] %) Root Hub ¥, X 18 % Host Controller Driver th & 424t B L1
suspend &£, BT DL R EE O ETHE] T Root Hub iX— 22,3 1% il hed (1) suspend
B . B hed_bus_suspend.1954 17, &1 2R #E 5k K W 1, 8 4 5t HE R, ik 2 I T
hub_activate () B, wilg GIE, ML 2 .
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TG LEFE, A R — 5 56T, S — i s 2.

SURTAE 0 H X A U (1) SRk B, F 2408 S TR T 55 A A 22 1) -

suspend Al resume X FE, WHERVRANH A suspend, A R 7k AT EZH F resume, 't
AT T S A AR TIX A b I AR A ) H 7 AR A SRARAS NI T

suspend kB MR, T84 VR0 AR T ZAERE R A 2T ] resume SRISEEE B2 4.

FH5E T suspend FHAIKE resume,ZE & usb_bus_type W resume #EIRAE N
usb_resume,fl usb_suspend X% .2k H drivers/usb/core/driver.c:

1504 static int usb_resume(struct device *dev)

1505 {

1506 struct usb_device *udev;

1507

1508 if (lis_usb_device(dev)) /* Ignore PM for interfaces */
1509 return O;

1510 udev = to_usb_device(dev);

1511 if (udev->autoresume_disabled)

1512 return -EPERM;

1513 return usb_external_resume_device(udev);

1514 }

FidL T usb_suspend HKFEIXA usb_resume i B AR E T, IS pRBE A BEAA T —Fh oot
Fr3%.autoresume_disabled & struct usb_device H AN i, BT, AT ISR AELS FH 7 — bk
£, AEH AT BLE 25K disable #i 451 autoresume, —H. disable i 1, il E K E WG AL
M T, T LA B P R M 1A

¥:% ,usb_external_resume_device,

1469 /**

1470 * usb_external_resume_device - external resume of a USB device and its
interfaces

1471 * @udev: the usb_device to resume

1472 *

1473 * This routine handles external resume requests: ones not generated

1474 * internally by a USB driver (autoresume) but rather coming from the
user

1475 * (via sysfs), the PM core (system resume), or the device itself (remote

1476 * wakeup). @udev's usage counter is unaffected.

1477 *

1478 * The caller must hold @udev's device lock.

171



O NANTRRL S 5, R0 A R A AR

1479 */

1480 int usb_external_resume_device(struct usb_device *udev)

1481 {

1482 int status;

1483

1484 usb_pm_lock(udev);

1485 udev-=>auto_pm = 0;

1486 status = usb_resume_both(udev);

1487 udev-=>last_busy = jiffies;

1488 usb_pm_unlock(udev);

1489

1490 /* Now that the device is awake, we can start trying to
autosuspend

1491 * it again. */

1492 if (status == 0)

1493 usb_try autosuspend_device(udev);

1494 return status;

1495 }

AR T HI1, % & % udev-=>auto_pm 4 0,%X )5 usb_resume_both. 4 J5 i i
usb_try autosuspend_device, > T autosuspend/autoresume ({37 AR 2 bk
BL{E 5K usb_resume_both.

1083 /**

1084 * usb_resume_both - resume a USB device and its interfaces

1085 * @udev: the usb_device to resume

1086 *

1087 * This is the central routine for resuming USB devices. It calls the

1088 * the resume method for @udev and then calls the resume methods for all

1089 * the interface drivers in @udev.

1090 *

1091 * Before starting the resume, the routine calls itself recursively for

1092 * the parent device of @udev, thereby propagating the change up the
device

1093 * tree and assuring that @udev will be able to resume. If the parent is

1094 * unable to resume successfully, the routine fails.

1095 *

1096 * The resume method calls are subject to mutual exclusion under control

1097 * of @udev's pm_mutex. Many of these calls are also under the
protection

1098 * of @udevV's device lock (including all requests originating outside the

1099 * USB subsystem), but autoresume requests generated by a child device
or

1100 * interface driver may not be. Usbcore will insure that the method calls
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1101 * do not arrive during bind, unbind, or reset operations. However,
drivers

1102 * must be prepared to handle resume calls arriving at unpredictable
times.

1103 * The only way to block such calls is to do an autoresume (preventing

1104 * other autoresumes) while holding @udev's device lock (preventing
outside

1105 * resumes).

1106 *

1107 * The caller must hold @udev->pm_mutex.

1108 *

1109 * This routine can run only in process context.

1110 */

1111 static int usb_resume_both(struct usb_device *udev)

1112 {

1113 int status = O;

1114 int i;

1115 struct usb_interface *intf;

1116 struct usb_device *parent = udev->parent;

1117

1118 cancel_delayed_work(&udev->autosuspend);

1119 if (udev->state == USB_STATE_NOTATTACHED) {

1120 status = -ENODEV;

1121 goto done;

1122 }

1123

1124 /* Propagate the resume up the tree, if necessary */

1125 if (udev->state == USB_STATE_SUSPENDED) {

1126 if (udev-=auto_pm && udev->autoresume_disabled) {

1127 status = -EPERM;

1128 goto done;

1129 3}

1130 if (parent) {

1131 status = usb_autoresume_device(parent);

1132 if (status == 0) {

1133 status = usb_resume_device(udev);

1134 if (status) {

1135
usb_autosuspend_device(parent);

1136

1137 /* It's possible
usb_resume_device()

1138 * failed after the port was
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1139 * unsuspended, causing udev to
be

1140 * logically disconnected. We
don't

1141 * want usb_disconnect() to
autosuspend

1142 * the parent again, so tell it that

1143 * udev disconnected while still

1144 * suspended. */

1145 if (udev->state ==

1146
USB_STATE_NOTATTACHED)

1147 udev->discon_suspended
=1;

1148 }

1149 ¥

1150 Y else {

1151

1152 /* We can't progagate beyond the USB
subsystem,

1153 * so if a root hub's controller is suspended

1154 * then we're stuck. */

1155 if
(udev->dev.parent->power.power_state.event !=

1156 PM_EVENT_ON)

1157 status = -EHOSTUNREACH;

1158 else

1159 status = usb_resume_device(udev);

1160 }

1161 }else {

1162

1163 /* Needed only for setting
udev->dev.power.power_state.event

1164 * and for possible debugging message. */

1165 status = usb_resume_device(udev);

1166 }

1167

1168 if (status == 0 && udev->actconfig) {

1169 for (i = O; i < udev-=>actconfig->desc.bNumInterfaces;
i++) {

1170 intf = udev->actconfig-=>interfaceli];

1171 usb_resume_interface(intf);

1172 }

1173 }
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1174

1175 done:

1176 // dev_dbg(&udev->dev, "%s: status %d\n"”, _ FUNCTION__,
status);

1177 return status;

1178 }

A1 usb_suspend_both 1) 451 LR ZRBL, ANk X B2 e 5% device, Fiét X interface, 1l
usb_suspend_both i JI 2 4 £ %} interface, 1§ £ %} device. % 1% K F — F
udev->autosuspend. A ININIA & it cancel_delayed_work,ix B3I T —IX.

struct usb_device 45i¥1&# —A 5, struct delayed work autosuspend, 2] (e, 440
S AR — 1K1k ksuspend_usb_waq.{r drivers/usb/core/usb.c H':

51 /* Workqueue for autosuspend and for remote wakeup of root hubs */
52 struct workqueue_struct *ksuspend_usb_wq;

Z HIMEATIEYE hub->leds ({42 it struct workqueue_struct A& —A> TAEBAHI, A1
A hub->leds, WA 1A S —AS TAE A, i 2 A58 FH BRI B A SEBA 1 (X BLA AT 75 28
M ar { B S AR B4R, hub->leds UG HHa7m AT HHOCIACRS, JL AT 2 AR F 1, A n] g
Z F RS AN, 17X FLIXAS TAE ARG HEAS usb 1 R4 B 5 W IR BRARH A DS —i /4%
P IR &, MR A 52 B A

AME S, AT LA — IR E —F usb 1 REWILAA S, BT usb_init %5, HA —AN B2 bR
Howi 2 ksuspend_usb_init(),drivers/usb/core/usb.c H':

200 #ifdef CONFIG_PM

201

202 static int ksuspend_usb_init(void)

203 {

204 /* This workqueue is supposed to be both freezable and

205 * singlethreaded. Its job doesn't justify running on more

206 * than one CPU.

207 */

208 ksuspend_usb_wq =
create_freezeable workqueue("ksuspend_usbd");

209 if (lIksuspend_usb_wq)

210 return -ENOMEM;

211 return O;

212 %

213

214 static void ksuspend_usb_cleanup(void)

215 {

216 destroy workqueue(ksuspend_usb_wq);

217 }
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218

219 #else

220

221 #define ksuspend_usb_init() 0

222 #define ksuspend_usb_cleanup() do {} while (0)
223

224 #endif /* CONFIG_PM */

W RARBEATHT T CONFIG_PM X AN RO, AR AT A AN S e A2 3 Al o 5 h 3 2 = ek 4,
RITIF T, I84 ksuspend_usb_init 7¢ usb_init 4% 1,17 ksuspend_usb_cleanup
TEMAT 2, 4F usb_exit F ik .

AT B, IX P A R AR AR 8 L, (X F AN S0 A i R A S B B, TR R R S
HIBE) 3518 NAE UG — I RAT , ANAE T H 3, 75T R 9 3 PR RS R RS PR 15 L A
A3 B 45 3 2 AR K 1] 2% Ui, AN T DO FE A IR 55 N IR 24, ANAE TR 4 78 i
AR 5T (1 2 BRI (RO TCE AT O IR 1) DRSS

# i  ksuspend_usb_init BRI 9 fi, H & S T — A A R SO S 0 2 UR A
create_freezeable_workqueue(), X H 52l & el — A TAEBAF, 8 2501 2 B0 & 1IX A TAE
BA 71 ¥ 4 5, B ksuspend_usbd, 17 g %5 (1) 3k [H]{F 5t 2 T A BA 31 &5 # 4k 45 %, BT struct
workqueue_struct 541, Sk G IR{E 4 T ksuspend_usb_waq. T LA AT F ok st 75 2 A
ksuspend_usb_wq A58 T FRATHTEANE ()2, WER AT EH —AMT A A2 TAEBA S ok,
AT LU queue_work i# queue_delayed_work. ff 2.6.22.1 FINZH XA TAE
BN Z0 o oin TOAR M o 7 LA M &b, — A~ & drivers/usb/core/driver.c ]
autosuspend_check() % % W & , i M 1 & queue_delayed_work, — A4~ i
drivers/usb/core/hcd.c #, 12 queue_work.autosuspend_check A1 w4k, i
Y ksuspend_usb_waq A FRATIG H Kk, SE G A .

976 queue_delayed_work(ksuspend_usb_wq,
&udev->autosuspend,
o977 suspend_time - jiffies);

XL =240 suspend_time-jiffies, 7 B —AN LW (i [a], B 22 /D 28 551X 4 2 if )2 53X A
{145 A v DL IEBAT X R AT TR T Wik (9354~ schedule_delayed_work() e 2025421

TME 2 X B iERATE # T udev->autosuspend Fll ksuspend_usb_waq 2 [7] {15 &, B 5 # AR
R —ATAEBNA, AT # AR — A TAE, X B Al 2 2 autosuspend 45 in A 2| T
ksuspend_usb_wq IXANAFH, I HAEL it — B 2 5 AT XA TAE. TAERAFZIH 4E45
FHIE ) TAERRESAT, v BE S AE — N JCTR TN () I () (B e - 4 8, R T 55 55) , ko & 4 — B IR
ZJ.

T R=ARiZI T ,udev->autosuspend & —* struct delayed_work 45 ¥ 44, A5 & Bxst B i 5
MR R HLERMNIALE , ATEFFRCE B T, 5V K| E W — 4
2 ,usb_alloc_dev, = iN] i H e 2 —
17 ,INIT_DELAYED WORK(&dev-=>autosuspend,usb_autosuspend_work), A7 UL #}i,
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—A™ usb BB NI ) R I A O AT — NI fi usb_autosuspend_work £HHZE T LK,
B D AN S s gt 4081 usb_autosuspend_work ) B2 T iX 4 — NS5 32 A,
AN R IE usb Bl FR & & usb BE AL, 5t #F & usb mass storage, & 2 K A8 A
usb_autosuspend_work 5 R4 KA.

2, TATAR i #E % usb_resume_both 4+ cancel_delayed_work AT U T .34
HAE autosuspend F1— (1) suspend A4 X 5, — MR R E 2, BEAREE resume, JI52Y
R ANE suspend T .cancel T—/N&# 1) autosuspend [ work, H & &t A2 H sh i,
i an AR LA S Bk fe e 3 g HE kR, R i LA IR ] queue_delayed_work, 1E 41 7
autosuspend_check H . AL BATT 5 1 1F autosuspend T 5.

JkL7E usb_resume_both F14E NE,NIA FAT#E T auto_pm Jy O, LUX L 1126 X/ if
B SPAT .

1130 17, W A& Root Hub, B4 &t x 42 i 25 1i F usb_autoresume_device,id 2341
— L A P S A T L R () A AN A T e PR R R A FOROK S R, Wk
T K, R TIFORAFT TR AT A & X

TR T, A4 usb_resume_device Mg T [T Y HTIX AN device. W1 1 525 1) R i 2k
T, B4 usb_autosuspend_device () SR HE WA i ) =54 B £, 168 BRAR {5 51, A SR I A7)
(9 H o2 oA 7 W B4, IR BRAT TS T R v 4%, 2 R 2 I B A T (EE AT
H A AT el IS REAT T AR IR S A2 JC R D 7, Jr LA 2 U0 P P i 1) )2 8 8 & R R M

BARIATE AP autosuspend/autoresume, B2 55 —AN 55 A E 5%, FoATT LA RE % Kot
1,usb_autosuspend_device fllusb_autoresume_device X 4™ b8 £ a] AR I 11 4L 7 usb
BB, AR A S A AON AT — AN B TR SR HAR VRS usb BB 248 s 11 Rk, A
TARE AT TR A UE R IS R IR AN 28 i et A B R .52, 78 usb_suspend_both i3k
ATETR T —A R EA A 2, 8 1F /& usb_autosuspend_device(), i H &4t X A2 ¥ 44 1, i AR
Hilrf Lo, 72 KB usb_autosuspend_device 41 usb_autopm_do_device(), i i # X
2 usb_suspend_both, X FE— 2 — 24 Lk, HAUR 85— g, — 5 —0 4 b, fE
frr R I AR AT K AR T Y E AT X BLF usb_autoresume_device (1 RS 4F
M, e usb_autopm_do_device(), i J5 & X% 21 usb_resume_both, T
St oy — 22T OB, SO B 2 T AT AR AR B AN WA — A 5 Nk — )= AR IE A A
X R R FH BT AR I R 22 0 R, TR 1A P 56 AN IR AT autosuspend AH K 1) e £, 55 3k
I1E5¢ T 4E autosuspend ¥ 8 501 LA IR 25 5 AR

Ok, it A1k E usb_resume_device(),

822 /* Caller has locked udev's pm_mutex */
823 static int usb_resume_device(struct usb_device *udev)

824 {

825 struct usb_device_driver *udriver;

826 int status = O;

827

828 if (udev->state == USB_STATE_NOTATTACHED ||
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829 udev->state '= USB_STATE_SUSPENDED)

830 goto done;

831

832 /* Can't resume it if it doesn't have a driver. */

833 if (udev->dev.driver == NULL) {

834 status = -ENOTCONN;

835 goto done;

836 }

837

838 udriver = to_usb_device_driver(udev->dev.driver);

839 status = udriver->resume(udev);

840

841 done:

842 // dev_dbg(&udev->dev, "%s: status %d\n", _ FUNCTION__,
status);

843 if (status == 0) {

844 udev->autoresume_disabled = O;

845 udev->dev.power.power_state.event = PM_EVENT_ON;

846 }

847 return status;

848 }

XL R R R R 2 AN S TR, R usbh_suspend_device A5 AH 24 1 FRIbl 1 g 55 521 249K
& 839 17, & T % WK B ) resume sR3 AN, F /05 2.6.22. 1 [N R 1k, XA 1 6
LA —A struct usb_device_driver [{145#/A74 &, "¢l /& struct usb_device_driver
usb_generic_driver, 1 8¢ Br AR & & IR 1 &S W& BRI B0 # S R A
usb_generic_driver f1455&, lrAEVR A CE X T H 21 struct usb_device_driver 4541k, A
HEDLERBEANZD , BTN ERAGAXA T, YR UEHRTSH.EM struct
usb_device_driver XM HIAFIRIR S T £.5¢T usb_generic_driver, /R LIYE sysfs
B EICR, et

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # Is /sys/bus/usb/drivers
hub usb usb-storage usbfs

FIT AT 1) usb IR R P A S AR IX HAT— /N 1) H 5%, Hitb 5 usb_generic_driver % 1)t 2
A~ usb H X2l -

210 struct usb_device_driver usb_generic_driver = {

211 .name = "usb",

212 .probe = generic_probe,

213 .disconnect = generic_disconnect,
214 #ifdef CONFIG_PM

215 .suspend = generic_suspend,

216 .resume = generic_resume,

217 #endif
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218 .supports_autosuspend = 1,
219 };

X B name Hixf N T 1E/sys/bus/usb/drivers/ T AN T H s &R IAE I N R kb 31 7
T, N AN 18 A4 B R 21, it S5 382 1 struct usb_device F1iXA™ generic driver #fl
gi5e , B e Y generic_probe, SR 5 A4 il 44— AN AR interface 2:485€ & T AR
interface MIXzh A2, 220 H B AKMIIBAS interface X[ driver ¥ probe %%, i
storage_probe. K It 8 & & W, A B K W N AE T usb & &, K H & A
/sys/bus/usb/drivers/usb/ H s Nk BL% H—ANSCpEsk, Eo

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # Is /sys/bus/usb/drivers/usb
1-1 bind module unbind usbl usb2 usb3 usb4 usb5

T R AR E R usb-storage, 4 4% kAt /sys/bus/usb/drivers/usb-storage/ I [ th
B2 IR SRk,

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # Is
/sys/bus/usb/drivers/usb-storage/
1-1:1.0 bind module new_id unbind

iMi7E/sys/bus/usb/devices/ H 3 FHifREER I FTH ) usb %4,

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # Is /sys/bus/usb/devices/
1-0:12.0 1-1 1-1:1.0 2-0:1.0 3-0:1.0 4-0:1.0 5-0:1.0 wusbl wusb2 usbh3
usb4 usb5

W HH Ik 2 FUR S T S5 R AT — A WL IR B G2, 1T Al 7 B2 S P A2 0T 2 A 1 v % >k i, JL BRI
DL BT OE 5 A% IR Bl 94 1F suspend bR UL & generic_suspend,resume  pF U 2
generic_resume, T AIRAT IR E — FIX M~ R 4L,

192 #ifdef CONFIG_PM

193

194 static int generic_suspend(struct usb_device *udev, pm_message_t msg)
195 {

196 /* USB devices enter SUSPEND state through their hubs, but can
be

197 * marked for FREEZE as soon as their children are already idled.

198 * But those semantics are useless, so we equate the two (sigh).

199 */

200 return usb_port_suspend(udev);

201}

202

203 static int generic_resume(struct usb_device *udev)

204 {

205 return usb_port_resume(udev);
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206 }
207

208 #endif

/> CONFIG_PM */

] | Ji ket J2 8 B usb_port_suspend il usb_port_resume i &. 57 A E 4 F T
usb_port_suspend H %, IAEEATKE usb_port_resume,

1838 /*

* usb_port_resume - re-activate a suspended usb device's upstream port
* @udev: device to re-activate

* Context: must be able to sleep; device not locked; pm locks held

1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850

* This will re-activate the suspended device, increasing power usage
* while letting drivers communicate again with its endpoints.

* USB resume explicitly guarantees that the power session between
* the host and the device is the same as it was when the device

* suspended.

* Returns O on success, else negative errno.

1851 int usb_port_resume(struct usb_device *udev)

1852 {
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
status);
1869
1870 }

int status;

/> we change the device's upstream USB link,
* but root hubs have no upstream USB link.
*/
if (udev->parent) {
// NOTE this fails if parent is also suspended...
status = hub_port_resume(hdev_to hub(udev->parent),
udev->portnum, udev);
}else {
dev_dbg(&udev->dev, "usb %sresume\n”,
udev->auto_pm ? "auto-" : "");
status = finish_port_resume(udev);
}
if (status < 0)
dev_dbg(&udev->dev, "can't resume, status %d\n",

return status;

45 My ARV M, X JF Root Hub, ¥ /. hub_port_resume, %} T+ Root Hub, i 1
finish_port_resume, St & i & & G 4.
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1770 static int
1771 hub_port_resume(struct usb_hub *hub, int portl, struct usb_device

*udev)

1772 {

1773 int status;

1774 ul6 portchange, portstatus;

1775

1776 /* Skip the initial Clear-Suspend step for a remote wakeup */

1777 status = hub_port_status(hub, portl, &portstatus, &portchange);

1778 if (status == 0 && !(portstatus & USB_PORT_STAT_SUSPEND))

1779 goto SuspendCleared;

1780

1781 // dev_dbg(hub->intfdev, "resume port %d\n", portl);

1782

1783 set_bit(portl, hub->busy_bits);

1784

1785 /* see 7.1.7.7; affects power usage, but not budgeting */

1786 status = clear_port_feature(hub->hdev,

1787 portl, USB_PORT_FEAT_SUSPEND);

1788 if (status) {

1789 dev_dbg(hub-=intfdev,

1790 "can't resume port %d, status %d\n",

1791 portl, status);

1792 }else {

1793 /* drive resume for at least 20 msec */

1794 if (udev)

1795 dev_dbg(&udev->dev, "usb %sresume\n”,

1796 udev->auto_pm ? "auto-" : "");

1797 msleep(25);

1798

1799 #define LIVE_FLAGS ( USB_PORT_STAT_POWER \

1800 | USB_PORT_STAT_ENABLE \

1801 | USB_PORT_STAT_CONNECTION)

1802

1803 /* Virtual root hubs can trigger on GET_PORT_STATUS to

1804 * stop resume signaling. Then finish the resume

1805 * sequence.

1806 */

1807 status = hub_port_status(hub, portl, &portstatus,
&portchange);

1808 SuspendCleared:

1809 if (status <O

1810 Il (portstatus & LIVE_FLAGS) !=
LIVE_FLAGS
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1811 Il (portstatus &
USB_PORT_STAT_SUSPEND) !=0

1812 ){

1813 dev_dbg(hub-=intfdev,

1814 "port %d status %04x.%04x after resume,
%d\n",

1815 portl, portchange, portstatus, status);

1816 if (status >= 0)

1817 status = -ENODEV;

1818 Y else {

1819 if (portchange & USB_PORT_STAT_C_SUSPEND)

1820 clear_port_feature(hub->hdev, portl,

1821
USB_PORT_FEAT_C_SUSPEND);

1822 /* TRSMRCY = 10 msec */

1823 msleep(10);

1824 if (udev)

1825 status = finish_port_resume(udev);

1826 }

1827 }

1828 if (status < 0)

1829 hub_port_logical_disconnect(hub, portl);

1830

1831 clear_bit(portl, hub->busy bits);

1832 if ('Thub->hdev->parent && 'hub->busy bits[0])

1833 usb_enable_root_hub_irq(hub->hdev->bus);

1834

1835 return status;

1836 }

F R ISHE R J% AH H AR B, e XA hub 36 L8 556 1% port JE &5 O 482 resume T .
SR B B B S AE I ARAS Bt i 1786 4T AR clear_port_feature, iX 478 5 41 i 4% 52
hub_port_suspend # #f 1T set_port_feature & # I ). R4 hub port & & T
USB_PORT_FEAT_SUSPEND, Fkilt 25 it 4t , (i L ERAR 1

W RIS T status b 0,3 1792 171X/ else, ElE 25ms,usb spec 2.0 ¥ 5 ,resume 155
IAZYERE 2 /D 20 DA G R, XA AR K Torsmon- 12X AN E FEAR AR, Bl Ui b A S JE [ 7
(1,5 R EAEEk BB WA 2 N TIEM T —A 530 U SR TR N SR SR, 6 4 X
T — R, A PERRPURFSE 7 — BeInk 1], 8 22 1R A e Jaeni 21, 75 TR L i A A 53 1R L 8 4,
ST MK HESAAG I W —FE I 25, Ak T BT FRBEAT AT AT S

1807 % 1826 171X HL2 —Ppik i, /i HL ARSI & £ HEAR 25ms, 1] /& Root Hub nlfig4s
AR resume 15545 stop i, LB AEIX AR &% T GET_PORT_STATUS i3kt LUIX HL
B ow o BCow 1Mo Rx , W B A w1 X MW
USB_PORT_STAT_POWER/USB_PORT_STAT_ENABLE/USB_PORT_STAT_CONNECT
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ION W5 — A A O, W 4 Ut W & 7, 8t A M 4k 4 8 7 .m w R
USB_PORT_STAT_SUSPEND iX—{7 XA E T, 384 M A5 IR0 T X A S na A 1 B
S status % & #-ENODEV.

WHRAZELL BRS04 1818 173E2: . i SUSPEND v i 5247 484k, i I resume #EEFEA F
EENT H A S X BEAG 10ms, XA 10 ZF RN Tremrey, BN resume Pk
if 1] (resume recovery time),iX /™ 1 H AR ] 5, 10 TR HE— 5 K 2 5 U ARAN 2 5y FARTE IR,
BRI T B B K — AR BT R Do xR BB, B R N R s 44 AR
EA TR Wi 785 7 NI Wb o DN e N GO (ED =R 1S 157 S I S R & 7 NP
WA T 2 Ja sk nT LATAE T, 3 21280 2 J5 il A e i

1709 /*

1710 * If the USB "suspend" state is in use (rather than "global suspend"),
1711 * many devices will be individually taken out of suspend state using
1712 * special” resume" signaling. These routines kick in shortly after
1713 * hardware resume signaling is finished, either because of selective

1714 * resume (by host) or remote wakeup (by device) ... now see what
changed

1715 * in the tree that's rooted at this device.

1716 */

1717 static int finish_port_resume(struct usb_device *udev)

1718 {

1719 int status;

1720 ulé devstatus;

1721

1722 /* caller owns the udev device lock */

1723 dev_dbg(&udev->dev, "finish resume\n");

1724

1725 /* usb ch9 identifies four variants of SUSPENDED, based on what

1726 * state the device resumes to. Linux currently won't see the

1727 * first two on the host side; they'd be inside hub_port_init()

1728 * during many timeouts, but khubd can't suspend until later.

1729 */

1730 usb_set_device_state(udev, udev->actconfig

1731 ? USB_STATE_CONFIGURED

1732 : USB_STATE_ADDRESS);

1733

1734 /* 10.5.4.5 says be sure devices in the tree are still there.

1735 * For now let's assume the device didn't go crazy on resume,

1736 * and device drivers will know about any resume quirks.

1737 */

1738 status = usb_get status(udev, USB_RECIP_DEVICE, O,
&devstatus);

1739 if (status >= 0)

1740 status = (status == 2 ? 0 : -ENODEV);
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1741

1742 if (status)

1743 dev_dbg(&udev->dev,

1744 "gone after usb resume? status %d\n",

1745 status);

1746 else if (udev->actconfig) {

1747 lel6_to_cpus(&devstatus);

1748 if ((devstatus & (1 << USB_DEVICE_REMOTE_WAKEUP))

1749 && udev-=>parent) {

1750 status = usb_control_msg(udev,

1751 usb_sndctrlpipe(udev, 0),

1752 USB_REQ_CLEAR_FEATURE,

1753 USB_RECIP_DEVICE,

1754 USB_DEVICE_REMOTE_WAKEUP,
0,

1755 NULL, O,

1756 USB_CTRL_SET_TIMEOUT);

1757 if (status)

1758 dev_dbg(&udev->dev, "disable remote "

1759 "wakeup, status %d\n", status);

1760 }

1761 status = O;

1762

1763 } else if (udev-=devnum <= 0) {

1764 dev_dbg(&udev->dev, "bogus resume\n");

1765 status = -EINVAL;

1766 }

1767 return status;

1768 }

XA BB A — 2o R 1 TAE. FRATTNIA 7E usb_port_resume 7 #|,%/ T Root Hub
A2 LA XA B 8, A4 Root Hub AAELEBLREAE I Hub 11 F 5.

1730 17 /] usb_set_device_state & &R, USB_STATE_CONFIGURED & # /&
USB_STATE_ADDRESS, W RN B4 T, hac sk oA 5T, W SR A I B 4, il o Ja 4

1738 17, Wi vE B 5 ,spec 10.5.4.5 5 4 I 4 M. BLAG A B A% 8 A1, T A A B AE
suspend/resume [ FER R HGE T . T2 usb_get_status, 3R BB A KPR, IR [B4E A2 15
Fe 1 Bl R (KR 4 spec e IR [ 8 R i 16 47, B 2 4> bytes, JTLL 1740 474
TN 20000 2,80 status B O, JF U HT AW B 1742 171501,

1746 47, R B A BCELF T, 505 W& XA & Root Hub, 2R J5 % 4% 1) Wakeup ) fg & enabled
(1,828 k1% ClearFeature 1 RIIXAThfgs S, AR AR, 14— AN B A 78 B R (1 1) A gk
WA ST TR AN BRI 0K LR 2 (1 I A D6 BT Tl e e BT IR DU 3t S 4t e
AL, AT AR FRAT TR BEHIE i (1 B A A 0 2 5 )
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SRIG IS — ) IE % iR r] 0.F 58 finish_port_resume g%, 3411171 F) hub_port_resume
K, R oR, W status /T 0, W H TR, T2 H hub_port_logical_disconnect,

1560 /*

1561 * Disable a port and mark a logical connnect-change event, so that some
1562 * time later khubd will disconnect() any existing usb_device on the port
1563 * and will re-enumerate if there actually is a device attached.

1564 */

1565 static void hub_port_logical_disconnect(struct usb_hub *hub, int portl)
1566 {

1567 dev_dbg(hub-=intfdev, "logical disconnect on port %d\n", portl);
1568 hub_port_disable(hub, portl, 1);

1569

1570 /* FIXME let caller ask to power down the port:

1571 * - some devices won't enumerate without a VBUS power cycle
1572 * - SRP saves power that way

1573 * - ... newcall, TBD ...

1574 * That's easy if this hub can switch power per-port, and

1575 * khubd reactivates the port later (timer, SRP, etc).

1576 * Powerdown must be optional, because of reset/DFU.

1577 */

1578

1579 set_bit(portl, hub->change_bits);

1580 kick_khubd(hub);

1581 }

AR T B XA bR B S A SR 00 T, AR5 BT MO A% e L DS DA A TR 3 [ Ay 7 {13 )
T RE T i R, A AN 5 ST A AR 1) R, P LR A ) M A BT 4 Ak i 1. T 1579
1TIX/~ set_bit & T hub->change_bits, T /£ &A1{E hub_events()H it SR 5 X AN K Ab 3
XA . (Kick_khubd 2% hub_events, X AT 5t 410 .)

IXIHERATTE R, € hub_port_resume [1—FFIHIRATI set_bit #& & T % 5% WV (1)
busy_bits,fi7E hub_port_resume &5 H 1 EHE AT H clear_bit #4451 1X /> busy_bits.
ME—SZ HZ M K R 20 hub_events(), U B 1 H S i  (HFRATTAE N — N0 AT resume
¥ reset (I %, hub_events JEANE X% L AT ATl ERAE .

I 1832 17, busy_bits[0]’h O HiEMAE BT A W &R AL T resume B0 reset fi
Bt ,hub->hdev->parent >4 NULL M) Z%E X H Hub & Root Hub, T & i& & 1A H
usb_enable_root_hub_irqg, 4 #J8A17E hub_events() )45 R Fr Bt i 13X A o #0102
] host controller driver [{)—/NM %t hub_irq_enable, 386 W47 ) 8% 1 i 1 3% 422 52 4d
DA HL P i A (1 o BT, 3X S LA 25 1R IR B S b AR — AN R B, 3X AN R AR IR A A 06, 25 5K
PR AT Z BT

A, hub_port_resume 50tz [P T .71 %] usb_port_resume, FAl 1A I SIX A o A AT
B ELES T, KA finish_port_resume A/ FAIYFR T . T &R T
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usb_resume_device, 1 # — 1 Ok, /Il 4 dev.power.power_state.event 5l & & N
PM_EVENT_ON.

SR G AT T e L KR L LS 2 5 K13 T usb_resume_both.1150 47, W1 Root
Hub,#t A else, &A1 —H it Root Hub %f parent, L sciX & AN i# (1) A 17 E = | struct
usb_device ZitiAH —/NHi il struct usb_device *parent, [i] i & Ai1iA7F & # struct
device i KA A G A — i struct device *parent, H:525%HT Root Hub i, & % B
F IR parent, {HJEE14 5 #H X parent, )5 # 111X A parent G &A1V ) Host Controller
FEXF ¥ struct device &5 RS % . B DO B 2R BEAR B (1 T, G SR 3 LA o 2% I 1)
ifi,Root Hub DAL & 1) F & 45 PB4 Buth [ #.

i Host Controller Bk T,/ 1159 17, % Root Hub >k it, 1] usb_resume_device
FMRPE

1161 17X else ¥ VT B4, 0 SRV 4 MR AN 59t A MR HIRS, 201 sl 32 A A mée i e 1R i ST, WA
usb_resume_device W A4 S5, LAE#UE i E dev.power_power_state.event 4
PM_EVENT_ON,{¢Jtif &.

1168 AT, W A& T B AR M, ok WL AN AN B, # & 3 SOH R L B R R B
I.usb_resume_interface 1% interface [N ECRIGI R,

887 /* Caller has locked intf's usb_device's pm_mutex */
888 static int usb_resume_interface(struct usb_interface *intf)

889 {

890 struct usb_driver *driver;

891 int status = 0;

892

893 if  (interface_to_usbdev(intf)->state ==
USB_STATE_NOTATTACHED ||

894 is_active(intf))

895 goto done;

896

897 /* Don't let autoresume interfere with unbinding */

898 if (intf->condition == USB_INTERFACE_UNBINDING)

899 goto done;

900

901 /* Can't resume it if it doesn't have a driver. */

902 if (intf->condition == USB_INTERFACE_UNBOUND) {

903 status = -ENOTCONN;

904 goto done;

905 }

906 driver = to_usb_driver(intf->dev.driver);

907

908 if (driver->resume) {

909 status = driver->resume(intf);
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910
911
912
913
914
915
916
917
918
919
920
921 done:
922
status);
923
924
925
926 }

if (status)
dev_err(&intf->dev, "%s error %d\n",
"resume", status);
else
mark_active(intf);
}else {
dev_warn(&intf->dev, "no resume for driver %s?\n",
driver->name);
mark_active(intf);

// dev_dbg(&intf->dev, "%s: status %d\n", _ FUNCTION__,

if (status == 0)
intf->dev.power.power_state.event = PM_EVENT_ON;
return status;

898 17, X T struct usb_interface 4 # & 1y B & condition & A1 4 ¥ 1&
usb_reset_composite_device & YRk, — AT PUBCR S, FE5 SCIE an F 5 T s SOIRHE, T

HLL.

908 174 919 171X — B AN R AR th i Il A1 E, B 0 T 4% 8> usb_suspend_interface() i
Bz Jo  FRART RS VG L1300k il A T R WL 5 5 PR SR AR At S 7 () R HTLRA A B 2% G
IIAE X BACAS A& T IX L mark_active A4 4] A mark_quiesced AN, —AME 2L
J— B G 909 474N driver-=>resume() il /& i JE T-% interface [KUKENFEF (1K)
resume %% T hub driver, ) B85k & hub_resume, FIRTT A hub_suspend #

XF I

1962 static int hub_resume(struct usb_interface *intf)

1963 {
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

struct usb_hub *hub = usb_get_intfdata (intf);
struct usb_device *hdev = hub->hdev;
int status;

dev_dbg(&intf->dev, "%s\n", _ FUNCTION__);

/* "global resume™ of the downstream HC-to-USB interface */
if ("hdev->parent) {
struct usb_bus *bus = hdev->bus;
if (bus) {
status = hcd_bus_resume (bus);
if (status) {
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1976 dev_dbg(&intf->dev, "‘global' resume
%d\n",

1977 status);

1978 return status;

1979 3}

1980 } else

1981 return -EOPNOTSUPP;

1982 if (status == 0) {

1983 /* TRSMRCY = 10 msec */

1984 msleep(10);

1985 }

1986 }

1987

1988 /* tell khubd to look for changes on this hub */

1989 hub_activate(hub);

1990 return O;

1991 }

— BRI R I LB AT TR AE B A BB A WA AT /N LR AR S T — AN T 2 Bost 2 2,
K EPH 30 S Kb AR REI IS, v m T WVF— St ie ok )\ O B2 AR XA ek Bk,
MR BE T, B 5E T BL—H 7, 8/ hub_suspend  SEAE 2 KA FIRTRR T 6T
Roob Hub,7FFEHH hed_bus_resume,iX4~ host controller driver I resume K%Y,
B J5 M hub_activate O#JE IS hub.

2, AT E &4 usb_resume_both % 5¢ 7, & 56 T usb_resume_both, th & 58 T
usb_suspend_both, FATHt AL FEA FANE T 8EAS usb T R G0 W fa] S 3r H Y5 8 2 1), 5 il
Wi 2 ¥ PM core [f].

He 53

H i T 284 R Il (0 3R SO AL Kiss 2~ FFAK, 1 9 1 40k, b URAB AL, RE VRT3t AL, 4P 25 b
Wz e, X R AR A3 T — MR A 3.

PN KM — % B E: autosuspend/autoresume.

Prid i) autosuspend st driver [ W& S T EEEE, 1 2 BT suspend/resume J& 527k
FLRm ), Lt PM core Gi—M RS 4T, 53 T il sysfs SRl & 1. 12 BATIAE 5t
K& driver AT H A 45 M autosuspend_check B, XA s £ el 1 & 40 0 it
T 2B AU, 7E usb_suspend_both & H . e K H drivers/usb/core/driver.c:

930 /* Internal routine to check whether we may autosuspend a device. */
931 static int autosuspend_check(struct usb_device *udev)

932 {

933 int i
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934
935
936
937
938
939
940
941
942
943
944

struct usb_interface *intf;
unsigned long suspend_time;

/* For autosuspend, fail fast if anything is in use or autosuspend
* is disabled. Also fail if any interfaces require remote wakeup
* put it isn't available.

*/
udev->do_remote_ wakeup = device_may_wakeup(&udev->dev);
if (udev->pm_usage_cnt > 0)
return -EBUSY;
if (udev->autosuspend_delay < 0 |]

udev->autosuspend_disabled)

945
946
947
948
949
i++) {
950
951
952
953
954
955
956
957
needed "
958
959
960
961
962
963
964
965
966
967
968
969
970
971
subtraction
972
sanely

return -EPERM;

suspend_time = udev->last_busy + udev->autosuspend_delay;
if (udev->actconfig) {
for (i = O; i < udev-=actconfig->desc.bNumilnterfaces;

intf = udev->actconfig->interface[i];
if (lis_active(intf))
continue;
if (intf->pm_usage_cnt > 0)
return -EBUSY;
if (intf->needs_remote_wakeup &&
ludev->do_remote_wakeup) {
dev_dbg(&udev->dev, "remote wakeup

"for autosuspend\n");
return -EOPNOTSUPP;

}

/* If everything is okay but the device hasn't been idle for long
* enough, queue a delayed autosuspend request.
*/
if (time_after(suspend_time, jiffies)) {
if ('timer_pending(&udev->autosuspend.timer)) {

/* The value of jiffies may change between the
* time_after() comparison above and the

* below. That's okay; the system behaves
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973 * when a timer is registered for the present
moment

974 * or for the past.

975 */

976 queue_delayed_work(ksuspend_usb_waq,
&udev->autosuspend,

977 suspend_time - jiffies);

978 }

979 return -EAGAIN;

980 }

981 return O;

982 }

156, 313 do_remote_wakeup, T AN T remote wakeup HIZhHE L ] LA B LABEIK
B0 TR,

pm_usage_cnt &/x 5| VL, B sh R 5 — AN EE &R /E pm_usage_cnt 24 0.8
— ANV WA T AT A BEIE E A, 75 ) P AR 1 AR R ARSI R, 58 SR 45 AR , AR AR
B SIE AL X T A N BESE RS in) % — i .

autosuspend_delay, &%f/\ﬁu%lZ*E‘] usb_alloc_dev HIR K, BRIA s T 2HZ, 28R/
ATLLE O RE, B e A usbecore IR ZS % usb autosuspend delay k& & 1.
usb_autosuspend__ delay BRAE A 2. 79 ANXAMERAN W o] DLl sysfs Rk &, Wl F AR

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # Is
/sys/bus/usb/devices/1-1/power/
autosuspend level state wakeup

autosuspend LR ISR IXAME T, AFD A A

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # cat
/sys/bus/usb/devices/1-1/power/autosuspend
2

A LA 3, AT B 101, XA 2 X AME I RS W R AN E T 28, A ek A
Bk, X gt /& autosuspend (1) H ¥, 5 v LLIE 58 Sfi, A Bk 3R R B A AN BE B
autosuspend, WA & UL IEAL T suspended AR VRS — A FAELHE2: B L 2R el . 5
A 0 MR 7R B ¥4 2L % 8% autosuspended.

k% autosuspend_disabled. ﬁﬁﬁ?ﬂiﬂ‘]ﬁ%ﬂ*/\ autoresume_disabled,iX /M4 & (1)
B SR G i AR XA A LU i sysfs SRikAg,

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core H# Is

/sys/bus/usb/devices/1-1/power/
autosuspend level state wakeup
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XA level ftit S W v (1 IR0, VIR v e w2l sysfs M et 17—~ H
LS B (M.

localhost:/usr/src/linux-2.6.22.1/drivers/usb/core # cat
/sys/bus/usb/devices/1-1/power/level
auto

‘B LA auto/on/suspend,iX L IA T 2 & auto,auto & 5oh F LI, 1 on B
T ATA fo ¥ % #E1T autosuspend, Bl autosuspend #% disable T, &k # Ui X H (1)
autosuspend_disabled # &8 T 1. WA 2 suspend, 5t & Wk A5 FATA o v % AT
autoresume, Jf Homitl i % HE N\ suspended RZ&. B FA 1% & autoresume_disabled 4 1,
Jf H i usb_external_suspend_device() % 2 # %, Xt & sysfs #4445 H /1
suspend HLANE & 17V

1M auto RA&EEE autosuspend_disabled il autoresume_disabled #B¥ A &, BI4E N
0 /L H4A.

FX AR R oA A BN T4 HI{E usb_resume 1 ELKAE usb_resume_both 4
udev->autoresume_disabled T . A& E 7iXA flag w5 1% resume &4 T L. [FIFE
X HL %} udev->autosuspend_disabled 1] th & — i FE.

last_busy,struct usb_device ]/ 71 ,unsigned long last_busy, i 7 F i time of last use,
AN FAFIE Z W v SCRIE, A B S AR T AT RRR, BATEERE RN A T, R

RIAE resume 2 J5 &8, 7F suspend Z B B & H S ARIE R — YA & A I, LS

AR IR E AR T —AME, AL B Y iffies, T LU S2Br Bl & il s XA — NI ]

1B, IATIX L 947 47,45 — AN A48 & suspend_time IR {H, IR K5t j2 udev->last_busy fi L

udev->autosuspend_delay, 15 Fuiss A 2 suspend_time Uk H 7).

948 | 962 1T ,1X — Bt A& FIWT £ Bl e 45 1k, U IX Lel il i .2 T A L Z2E autosuspend.
H:Ar needs_remote_wakeup IHA17E hub_probe()# i, & /& struct usb_interface f#)—
AN B unsigned needs_remote_wakeup, B4 {52 1./ hub_probe HH & 5 &
1. R %72 remote wakeup, i do_remote_wakeup #¥% &K T 0,84 5k /&bt oAk
7 S A JC R MG L (1, PR A X T Ll RE AR T I 0 T A R L, 3% LR B DL AN 1R AT
autosuspend T, BB AAMEIR T 2 G AR TSR T A S T, W A ok
T BRARE AL S WA INE T I8 T8 T 2R E T PR B0, IEA T SR AN e AL

964 AT MR U AR B 1, Wi —Y) Okay, WA A HEAT T i (1) A LAY,

T FLAT PR A IR (] 7 T 1 R 2 time_after, 13 BR ESGR [ an NI TR) BB 58— AN SR —
AMBH G X B U W R suspend_time L jiffies &, AT INIA WA T suspend_time FII
{8,544 K 3t suspend_time gt Lt jiffies 22—~ autosuspend_delay, ) 2 #b4%¢, fir LLX 5L 4
.

AR timer_pending Bl JIW— /N TEIES 2 AT B, WA 2L BEATIE Y pending
ARZS, B4 BRI, 75 R 1] 03X L. 2 $2 udev->autosuspend.timer, XA &R FAl 176 )\
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K%z 1 usb_alloc_dev H il INIT_DELAYED_WORK #7T T ¥4k, 3D ERER 2 K
Isckr AL init_timerQskHI4A4L timer, i init_timer 7 timer->entry.next=NULL,
PATAS 45 3% 4] o s = B8 H O AT AT LU 2 timer_pending 3 /2 — AN P9 IR 4L, Ok B
include/linux/timer.h,

51 /**

52 * timer_pending - is a timer pending?

53 * @timer: the timer in question

54 *

55 * timer_pending will tell whether a given timer is currently pending,
56 * or not. Callers must ensure serialization wrt. other operations done
57 * to this timer, eg. interrupt contexts, or other CPUs on SMP.

58 *

59 * return value: 1 if the timer is pending, O if not.

60 */

61 static inline int timer_pending(const struct timer_list * timer)

62 {

63 return timer->entry.next '= NULL;

64 }

BT LR SR, XA s 3k R [A] 0.5 4 timer->entry.next==NULL. 44k, 3 & ¥ 55— . UG
A—FET. FAIZE queue_delayed_workQ) &7, BATHTTH S48 F2 i, At LA AT I s Rt R
fAj ¥ 7,3 udev->autosuspend XML MAF] ksuspend_usb_wq XA TAEBASIH 22 JF
H#% & T #& i suspend_time — jiffies, Jt A E X st Zm W H 2 B2 5wl
udev->autosuspend [0} W 1# 58 £, B B 175 usb_alloc_dev # ] INIT_DELAYED_WORK
oM 8 A B B usb_autosuspend_work  Bf O . B b e AT mb S LA 4k 4 B
usb_autosuspend_work X~ 1, oK [ drivers/usb/core/driver.c:

1209 /* usb_autosuspend_work - callback routine to autosuspend a USB device
*/

1210 void usb_autosuspend_work(struct work_struct *work)

1211 {

1212 struct usb_device *udev =

1213 container_of(work, struct usb_device,
autosuspend.work);

1214

1215 usb_autopm_do_device(udev, 0);

1216}

HSH A& usb_autopm_do_device,
1182 /* Internal routine to adjust a device's usage counter and change

1183 * its autosuspend state.
1184 */
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1185 static int usb_autopm_do_device(struct usb_device *udev, int
inc_usage_cnt)

1186 {

1187 int status = O;

1188

1189 usb_pm_lock(udev);

1190 udev-=>auto_pm = 1;

1191 udev->pm_usage_cnt += inc_usage_cnt;

1192 WARN_ON(udev->pm_usage_cnt < 0);

1193 if (inc_usage_cnt >= 0 && udev->pm_usage_cnt > 0) {
1194 if (udev->state == USB_STATE_SUSPENDED)
1195 status = usb_resume_both(udev);

1196 if (status !'= 0)

1197 udev->pm_usage_cnt -= inc_usage_cnt;
1198 else if (inc_usage_cnt)

1199 udev->last_busy = jiffies;

1200 } else if (inc_usage_cnt <= 0 && udev->pm_usage_cnt <= 0) {
1201 if (inc_usage_cnt)

1202 udev->last_busy = jiffies;

1203 status = usb_suspend_both(udev, PMSG_SUSPEND);
1204 }

1205 usb_pm_unlock(udev);

1206 return status;

1207 }

1193 17,inc_usage_cnt WM 4K 12 O, R R ILA I ok FfE e b R 2 1, bl
usb_autoresume_device, 5 I & FfL i R (1) 72 -1, Lk Wl usb_autosuspend_device, it
J—ANH 75, usb_try_autosuspend_device fEi#E R 2 OIS TE 2.6.22.1 NI,
ML I DY AT T usb_autopm_do_device XA B BT LATRAI TIX B —JF K.

%}Finc_usage_cnt KF4F O (50, Wi pm_usage _cnt kT 0, 384 U S 45 i X
4bF SUSPENDED IRZS, B4 3 A 1wt i usb_resume_both 88 25 ke Ik 8 itk 2 s,
W'E last_busy 4 jiffies, it NIX— ML Z). an BB aetk 2,184 848 pm_usage_cnt Jil
[EIES

Wik inc_usage_cnt /N T25T 0,414 pm_usage_cnt /T2 0, I8 A EAT A UF Ui i, 7 15
B, HR 2 BT last_busy ic 5% N AT I %),

T AT IX A 1 5 A% 6 3R 9 inc_usage_cnt JE 0, T LL last_busy ¥ S A8 . fi
pm_usage_cnt %A U, XS R AATIFAMEA 4 5T B e, FUR 4R check,
WA HT S TR T O e & SR AL R FPIRES JI 2 e i, i 2 g | - s o & 1
T 0, B4t A v .
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TOREFRA T TR BEAMPEEFS, 5E — N B — F As =AM usb_autopm_do_device [1]
PR, 55 AN, 1013 usb_suspend_both H1%E— | autosuspend_check & 7EA1 A5 N
R

o A R, it Sk ok F - usb_suspend_both, & B ,1042 47 Al 1068 AT, W R
udev-=>auto_pm A4 O,/ autosuspend_check,ifi auto_pm A~k 0 A4
usb_autopm_do_device ' ¥ E 0, WX B 1190 17, & — Floal BE 2 A
usb_autopm_do_interface /i & 1. J5 & A1 N SEAE .

il H usb_suspend_both 1) H i p5) S f =
4b ,usb_autopm_do_device/usb_autopm_do_interface/usb_external_suspend_devi
ce, 1R AR, BT 8 TR — 1540, e 18 T+ autosuspend/autoresume KA, 5 = 8 T 5
— Mo, B8 T X HE autosuspend 132 HF, B4 PM core B3 sysfs #2 MW SZHF. 76
usb_external_suspend_device ', usb_suspend_both Z Fi/E'E T auto_pm 4
0.

fit BL, %} T autosuspend,usb_suspend_both 5t 4 i il autosuspend_check, #F ifij
usb_autopm_do_device x4, 1Ml J5 % MR SBr 1 L i FH usb_suspend_both 5%
usb_resume_both.

1mXt+3F autosuspend,usb_suspend_both B 2457 H ,{H & autosuspend_check &
ASHATIR.

A FATIAE K E & 54 =F i T usb_autopm_do_device M5, = EH#H kA
drivers/usb/core/driver.c:

1218 /**

1219 *usb_autosuspend_device - delayed autosuspend of a USB device and its
interfaces

1220 * @udev: the usb_device to autosuspend

1221 *

1222 * This routine should be called when a core subsystem is finished using

1223 * @udev and wants to allow it to autosuspend. Examples would be when

1224 * @udeV's device file in usbfs is closed or after a configuration change.

1225 *

1226 * @udeV's usage counter is decremented. If it or any of the usage
counters

1227 * for an active interface is greater than 0, no autosuspend request will be

1228 * queued. (If an interface driver does not support autosuspend then its

1229 * usage counter is permanently positive.) Furthermore, if an interface

1230 * driver requires remote-wakeup capability during autosuspend but
remote

1231 * wakeup is disabled, the autosuspend will fail.

1232 *

1233 * Often the caller will hold @udev's device lock, but this is not
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1234 * necessary.

1235 *

1236 * This routine can run only in process context.

1237 */

1238 void usb_autosuspend_device(struct usb_device *udev)
1239 {

1240 int status;

1241

1242 status = usb_autopm_do_device(udev, -1);
1243 // dev_dbg(&udev->dev, "%s: cnt %d\n",
1244 // ___FUNCTION__, udev-=pm_usage_cnt);
1245 }

1246

1247 /**

1248 *usb_try_ autosuspend_device - attempt an autosuspend of a USB device

and its interfaces

1249 * @udev: the usb_device to autosuspend

1250 *

1251 * This routine should be called when a core subsystem thinks @udev may
1252 * be ready to autosuspend.

1253 *

1254 * @udev's usage counter left unchanged. If it or any of the usage

counters

its

1255 * for an active interface is greater than 0, or autosuspend is not allowed
1256 * for any other reason, no autosuspend request will be queued.

1257 *

1258 * This routine can run only in process context.

1259 */

1260 void usb_try autosuspend_device(struct usb_device *udev)

1261 {

1262 usb_autopm_do_device(udev, 0);

1263 // dev_dbg(&udev->dev, "%s: cnt %d\n",

1264 // ___FUNCTION__, udev-=pm_usage_cnt);

1265 }

1266

1267 /**

1268 * usb_autoresume_device - immediately autoresume a USB device and
interfaces

1269 * @udev: the usb_device to autoresume

1270 *

1271 * This routine should be called when a core subsystem wants to use

@udev

1272 * and needs to guarantee that it is not suspended. No autosuspend will
1273 * occur until usb_autosuspend_device is called. (Note that this will not
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1274 * prevent suspend events originating in the PM core.) Examples would
be

1275 * when @udev's device file in usbfs is opened or when a remote-wakeup

1276 * request is received.

1277 *

1278 * @udev's usage counter is incremented to prevent subsequent
autosuspends.

1279 * However if the autoresume fails then the usage counter is
re-decremented.

1280 *

1281 * Often the caller will hold @udev's device lock, but this is not

1282 * necessary (and attempting it might cause deadlock).

1283 *

1284 * This routine can run only in process context.

1285 */

1286 int usb_autoresume_device(struct usb_device *udev)

1287 {

1288 int status;

1289

1290 status = usb_autopm_do_device(udev, 1);

1291 // dev_dbg(&udev->dev, "%s: status %d cnt %d\n",

1292 // __FUNCTION__, status, udev->pm_usage_cnt);
1293 return status;

1294 }

ANEARKE, B, 558 H0 2 b SRR A usb_autopm_do_device &%, 2L
UL, B — ) LB AR BB

AN X = AN R B Ty 2R 2 1R 2 R AT 190 s 28 Wit , b nfE usb_suspend_both H
W M T usb_autosuspend_device, ] ‘& % 2 R % W X 4 — FhoAl
it ,usb_autosuspend_device i JiI usb_suspend_both & X4 ®f ¥ & , 0
usb_suspend_both i ] autosuspend_check Jf:8 i /& usb_autopm_do_device £
A M HT A%, 1M usb_autopm_do_device Xi&J& 1] usb_suspend_both &4 i 4%, W,
LB BAWAFEAVERE T — AR E ST — 40 A AR Gl (1 ki F BB i AR, X B AR
TP SR T A B A BARRS IR Sl SR AT T & b 2R I, 5 B AT B TR AT I S 0,
BAE ], 1E usb_external_suspend_device 1/ usb_suspend_both [#JH7 i, i H 11X
5 /™ B8 % zusb_pm_lock/usb_pm_unlock, /£ usb_external_resume_device ',
usb_resume_both #I J5 W & W UMt , M 7E usb_autopm_do_device I
usb_autopm_do_interface 1, 77 S Af H] X L6 Py A ok 2, BIUAT R4S T 3RS0 BIA fE 25 14 ]
usb_resume_both =i# usb_suspend_both. it LA, /R )5 0, 7k i A — A N BEAT
usb_suspend_both 2{# usb_resume_both, 454N a] GEFE A BT SEH [T DL SE Rt
KT TR, TG A B ek, B &AL Fl 28— A pR 5, usb_suspend_both, X T i,
T A A, AR B S —A 6%, usb_resume_both, it i L, Eig B NA L AL
AL I 7 S Ul o A SN
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P AR AL S IR A — R R & T, O T YR BE T I M R 4L SE i autosuspend, FATTOR B X
usb_try_autosuspend_device i, #i#A 17t usb_external_resume_device H i
DT 0 e R R T R S R SR B TS 0] LA SRR X LSRR — A AT 4
(132, K autosuspend/autoresume iX Zx P I, A0 A& — PR pf A BE 1 3280, B driver iX
ok B CABCHIRT, ST A 30 /N IE, 2 AT A R e A RIS i, e gt 2 2 S5 P A G IR R o
B, 2 AT N M VA (R IR, B A2 2 U R S R g R R

B AABH R UL, AL USB 1 340 5L, 0 Ha 58 B K SR SR 4 RO 20 58 1) S S84 AT 1 e S LA
G /0 B L A BB AR [ B ,PM core IRl 2 4 ¥ A B SR T 44 AN B B 1)
suspend BRH, B Rk 19 I 1 AR B 1 resume BRER. T2 A usb T 2 G810 A 1 ki, TRl ]
# {7 usb_suspend/usb_resume X AN B H. S T, T X B bR B A N
usb_external_suspend_device fll usb_external_resume_device &4 % PM core [
ARYMEIR (System Sleep), HIFATIER EH PM core [ % SR /e i sk AR 4y 403538 oK . ifg
usb_suspend/usb_resume W & BT W M M IE & X W N K HCL 5 — B A
usb_external_suspend_device/usb_external_resume_device [{J1{ & ilid sysfs [#)4%

1, E P ki A, BRIV o SO T 0 34T 16 201 sysfs RIS level R K fi 7 Hbd 2l i

58T JERE 0 KE WA CIRAEAL R, T2 X5 NT autosuspend [FIMES. 5l B IK AN FE P
TEIG AT B, 1 25 T PSS R Kl/mie i ek 25 RIEE PM core IR0 73X/ 5 3K gk G an
A XA usb_try _autosuspend_device 171 F, B BEA R M i, X 5h B s 240 A5 A
B AT ] DL 2%, DR W] BEARAN /N Lo i T R AHE AR VR I AN e, I8 A2 HELTRD £ 8K
Ui, SRR A L 1 HE R AR R RS AR 2 AT SR — TR HE A 2 /D
J7MA T usb_autosuspend_device/usb_autoresume_device i nf LAGNIE, 7E V2 T T
MTERIX 2 A5 T 0 ABRATT A T WL AE A I — A7 A i —F -

* 4] & 411 /£ usb_reset_composite_device ' F F| ) ,3076 17 F A1 M A T
usb_autoresume_device,fii 3119 17 AT H T usb_autosuspend_device. 5 & 18 & PEfi#,
A reset ZJq, B AL AR e O B AR AR T A LE AR AL, PR AT RE LU FFHL,
PRARASBEST SAL FATAT usb %45, 54 usb 1X Ik BRI 1R 1 4% AR 45 ke . AR B E L FH 1)
T - 2 R R T T T D SN T B a2 DA T BHL b S S BT, DR R 3K A o SR s R
usb_autopm_do_device, i lf1) usb_pm_lock V& T X & —SMAM, AR A I, A 3
fHRATIR.

B o Pk E—ANE B last_busy. B 1E20 autosuspend i 4= 1. A TASHE A B, A5F 0 V% 4% %
Mo 2 5 AT last_busy WCE NI jiffies, B 0B oK B R 2 i RIS T
last_busy W& N4 I 1Y jiffies. i = IFEA A last_busy fI autosuspend_check &%, A
MAEIZ R BN, suspend_time #¢ (i 4 last_busy Jill I autosuspend_delay, i & & b 2s.
IS4 5t 2t suspend_time 4 last_busy il 2 #b. Eeaniii AT e S R b s 25 A 1 s ik
last_busy 4 3 £l 25 4y O Fb, M7 &ALt (1] 3 & 25 4r 1 &, B4 AT A
autosuspend_check [t &0k — kS 2 AH K K%L usb_autosuspend_work. 2 a5t
MAE ALt R 4 55 T, B2 BB EL® A B EHK usb_autosuspend_work T .4
52 last_busy mE K vk 15 HE4T autosuspend ff—A flag.last_busy it s )& ¥ &
IEAT BRI ), T A A A0 R T A K IR IR) 4 mT DA 4 ke AR B4R, %% last_busy, X A
autosuspend_delay tHEEEEN T, 858X 2s BB — W AE & B XY
#R last_busy il suspend_time X P85 S0 JUAS H B4 B0 21 R kv, BLET
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W R AT IR A AN Y Alan KB X AN S8 B 02 0 T 58 ¥4 Y autosuspend.
B A TAHENAAE 3 K linux-usb-devel 514126 B8 H At >4 I8 7 R -

This patch (as877) adds a "last_busy" field to struct usb_device, for

use by the autosuspend framework. Now if an autosuspend call comes at
a time when the device isn't busy but hasn't yet been idle for long
enough, the timer can be set to exactly the desired value. And we

will be ready to handle things like HID drivers, which can't maintain

a useful usage count and must rely on the time-of-last-use to decide
when to autosuspend.

FH A SORE, S AN B IR 4 — N, — /ML i1 autosuspend i H & A I, &
A B AIE WA S AT, H 78 0 b BEAR AR EER SR U, I & AT 2 autosuspend R EE4c A (HIX A
WELGARE L T IHFARIRE W&o S B, A IRATH —A4 autosuspend_delay, B FA11r)
AT B GE AT, G SR A BROA 1) 28 Bk, ISR e 46 28 /D BEIN B T 2 bl S bRl . iy U 75 21X 4
—~ flag, &5 2ol A HAN ] A L R ATTE autoresume 2 AR —W 1], SLEL InFRATIAE
autosuspend 2 F 1) — Bk A) . 18 FRAR i L, 5 — R0 A R 2 5 I8 — Wk (RIS AR b n] DA AT,
YA T WRA AR ST P2 1 % B i 2 17 S — 0 () AR b th m] ASA A S AT 18, SREANAT Wik
ANEL P HE?

I last_busy (15 —ANH &) T HID B K30, Lo flbr, 88 RO eA T i e 75 2 —
AN R) R W AN Bt T, autosuspend & —MEFT LS, BT L E /03] 2.6.22.1 N
HOHID ARIE B $EAEX] autosuspend R 1K S (S FEA AT K last_busy & #
HID Drivers [ 2. B ATE il bk 28451, FeA 15038 52 5 11 ipod R AR 22 #7455 5e 1), 84
IR SR I # B Sk iWe, FTiE Y autosuspend, BAR IS WLk 2 driver BEMS K I 24k i) T4 5
FET kB 5E AR5 b — B 1) driver o] AT s H 3hHEE, Kod >k, driver — HASIN BRI T8
R T, e XA AL %
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