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51F

H—"F UHCI i, t)iif br 2 —~ Intel, LA A Intel FI8JUAS L [R]SFAT, i AR R T ARAT T 0] g2

UHCI & Intel $2H k0. AR E T Intel —4E 2 T HIT AW/ —RIIE &M 2] Intel. iy
LLGT Intel (NARPY, 2 /D& F — 1 RIEME Intel 1, BARN A 2 (HIE AR I ik EE TS Il 8
Mb, PR I ) R AR 2.

UHCI 44 Universal Host Controller Interface, & /& —# USB ML 45 il g 482 L R0 3E, VLI
A SR AR ) UHCT B ML .70 Linux o, 3R Fhisi 4 n i HC, 5% it Host
Controller, T8 5 68 B 1 &4 4 HCD. Bl HC Driver.Linux HixA~ HCD Frf 3 (A ny
i uhci-hed.

MBATE ML IHE, 1 8 & F Keonfig Al Makefile . 4% drivers/usb/host/Kconfig
A

161 config USB_UHCI_HCD

162 tristate "UHCI HCD (most Intel and VIA) support"

163 depends on USB && PCI

164 ---help---

165 The Universal Host Controller Interface is a standard by Intel for

166 accessing the USB hardware in the PC (which is also called the
usB

167 host controller). If your USB host controller conforms to this

168 standard, you may want to say Y, but see below. All recent
boards

169 with Intel PCI chipsets (like intel 430TX, 440FX, 440LX, 440BX,

170 i810, i820) conform to this standard. Also all VIA PCI chipsets

171 (like VIA VP2, VP3, MVP3, Apollo Pro, Apollo Pro II or Apollo Pro

172 133). If unsure, say Y.

173

174 To compile this driver as a module, choose M here: the

175 module will be called uhci-hcd.

AR AT AR n, BRI T X BOC T R f) depends on USB && PCLLIX )3l fH&
SR BOX AN E IR AR A6 T 53 4PN 15, CONFIG_USB Fil CONFIG_PCI, 11 i AR X P AN i 1
EEH Linux 1 usb OIS pei iRz LG,

UHCT £ USB WP HIRS 145 11, B A T usb A% Do AR IE S AE h fl e AR T pei A 0lig?
H AR {7, UHCT LML e A B T % 2 PCT v, RV 3 & e a2 PCL ikl 1L, sl Bt 4
BRAE B b ABE 2, K2 B UHCT AL fl s 2 AE PCLE L B BT L AR TEZR 152, S5 UHCI
AN AEA T 5l PCT & KB R
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S5eH Ispci 2 E— T,

localhost:/usr/src/linux-2.6.22.1/drivers/usb/host # Ispci | grep USB

00:1d.0 USB Controller: Intel Corporation Enterprise Southbridge UHCI USB #1

(rev 09)

00:1d.1 USB Controller: Intel Corporation Enterprise Southbridge UHCI USB #2

(rev 09)

00:1d.2 USB Controller: Intel Corporation Enterprise Southbridge UHCI USB #3

(rev 09)

00:1d.7 USB Controller: Intel Corporation Enterprise Southbridge EHCI USB (rev

09)

A AE BRI TSN AT = UHCT =N, DU — A BN B8, EHCT EHLEE G s

{1182 pci % 4.
B BANKRE Makefile.

localhost:/usr/src/linux-2.6.22.1/drivers/usb/host # cat Makefile
#

# Makefile for USB Host Controller Drivers

#

ifeq ($(CONFIG_USB_DEBUG),y)

EXTRA_CFLAGS += -DDEBUG
endif
obj-$(CONFIG_PCI) += pci-quirks.o
obj-$(CONFIG_USB_EHCI_HCD) += ehci-hcd.o
obj-$(CONFIG_USB_ISP116X_HCD) +=ispl16x-hcd.o
obj-$(CONFIG_USB_OHCI_HCD) += ohci-hcd.o
obj-$(CONFIG_USB_UHCI_HCD) += uhci-hcd.o
obj-$(CONFIG_USB_SL811_HCD) +=sI811-hcd.o
obj-$(CONFIG_USB_SL811_CS) +=sl811_cs.o
obj-$(CONFIG_USB_U132_HCD) += ul32-hcd.o

1R AR, T 1k /& 5 CONFIG_USB_UHCI_HCD %% [# uhci-hed.o AN 1 5
uhci-hcd.o A HIEE S Z A4 ) C SCPE X2 YR S A8
drivers/usb/host/uhci-hcd.c &G 7 17, FA1E 3]

969 module_init(uhci_hcd_init);

970 module_exit(uhci_hcd_cleanup);

971

972 MODULE_AUTHOR(DRIVER_AUTHOR);
973 MODULE_DESCRIPTION(DRIVER_DESC);
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974 MODULE_LICENSE("GPL");
IEWREAS e NS AT — S 20, RS N %A AN %, 'EAT 192 module_init
module_exit, 737l FR AT AL A8 H O X AT AR (1 55 g /2 U uhci_hced_init XN &
BOE 2 AERINZR X AN B iR I 4 8, uhci_hed_cleanup NJE$4 23 76 R D 88X AN E () I i
AT
Bt AFRATI% AT 72, LBEM uhci_hed_init JFEETAT I fR

917 static int __init uhci_hcd_init(void)

918 {

919 int retval = -ENOMEM;

920

921 printk(KERN_INFO DRIVER_DESC " " DRIVER_VERSION "%s\n",
922 ignore_oc ? ", overcurrent ignored" : "");
923

924 if (usb_disabled())

925 return -ENODEV;

926

927 if (DEBUG_CONFIGURED) {

928 errbuf = kmalloc(ERRBUF_LEN, GFP_KERNEL);
929 if ('errbuf)

930 goto errbuf_failed;

931 uhci_debugfs_root = debugfs_create_dir("uhci", NULL);
932 if ("uhci_debugfs_root)

933 goto debug_failed;

934 >

935

936 uhci_up_cachep = kmem_cache_create("uhci_urb_priv",
937 sizeof(struct urb_priv), 0, 0, NULL, NULL);

938 if (luhci_up_cachep)

939 goto up_failed;

940

941 retval = pci_register_driver(&uhci_pci_driver);

942 if (retval)

943 goto init_failed;

944

945 return O;

946

947 init_failed:

948 kmem_cache_destroy(uhci_up_cachep);

949

950 up_failed:

951 debugfs_remove(uhci_debugfs_root);

952
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953 debug_failed:

954 kfree(errbuf);
955

956 errbuf_failed:

957

958 return retval;
959 }

FAFITE XA R BT IATIZ A N 1 E AT BORE B — A R R L B PRBE, LA 5 A QRS )
TF AT AR R HORWI B, J5 oK, T BARF B AT < <> > AT Tt T 4R < <7518

> > MATHIT 4G < < IFBWE> > AT I, AFHOTA AR i (5 75 B0 — A8 5 BB 35K B
DARAMEIE T A S IR, S < < E P 2] =0k e > > 70, JUap i, e 2 Bk
T VYRS G, Sl 5 SRR A f < <fL 4> >, s Rl /e < <D AEE > > K HE T L,

I AR A b £, 0 Fooke Ui, L RE L, R 24, MO AN BT B R M. S AR A R T 5 T BS R 55 0 e
FEAN I A TS AT W] AR 2.

T HEH

Z Tl uhci_hed_init AEAR S &, AR UE S 2 2R I, 5 24 5 18045
oy T DR R X LR 9 e T AR 22 2504, 156 924 47, usb_disable ¥ & T Linux =) 4 12 2 S i i
#.928 171t kmalloc 1 936 171 kmem_cache_create ¥ 2 T Linux W W17 HIE 1 1)
/8,931 17 debugfs_create_dir W¥ &2 T S0 25, — A BRI S R4 debudfs, 1 941
1T pci_register_driver W &2 T Linux T pci ¥4 3K SRR R7E M

XA Z R PEATX B, LA R L Bt ok T AR AN LR 58 S K H L, o2
A A BT RAH [ 50 2 R L R] i, Ot 2 AR XA R B H R AT 921 84 —47
printk i&f]i!

B WS E A AR WIS HE — MR grub 3O,

title SUSE Linux Enterprise Server 10 (kdb enabled)

kernel (hd0,2)/boot/vmlinuz-2.6.22.1-test root=/dev/hda3
resume=/dev/hda2 splash=silent showopts

initrd /boot/initrd-2.6.22.1-test

kernel AT I#RAE NS5, et root, Lbt resume, Lb 4 splash, L i showopts. HH root=
RFE R IR Root U RS E, resume=1{CE 1L /R H kA software suspend P& & 1)
HEAN 53 DX, 1 usb ¥ RGEWHESR TIXA—AS 8, H A 75 nousb. Jir LR nf DA IX —AT J5 1
BNk nousb, iX il & K IR I R BEASTFEE S H ush, B e— ik, R0 usb T 2454 disable
7 .nousb ZRUCH O, /R & T & mt Ay 1.1 usb_disabled iR [Fl{#) gl /& nousb (K18, FAI 14
drivers/usb/core/usb.c # thAEF )X~ a5

852 /*
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853 * for external read access to <nousb>

854 */

855 int usb_disabled(void)
856 {

857 return nousb;
858 }

5, HE AL P B8 kmalloc Il kmem_cache_create.xf T kmalloc, #Al15 A 4,
Il kmem_cache_create, i, {& i 41 (¥ Slab Bl & T .4£4; |-, kmem_cache_create /& Slab
Sy ICAS 4% 1 s 4, A0 — A cache, REDEANFNIE T4 0 cache [F1f, AR & U 1E W A2,
MIX A T —A cache 2 5, UG Rt vl LU 55—~ 4 kmem_cache_zalloc >k HE N 7,
i/ kmem_cache_free KB A7, i 4R Bl T 2 )5, /-] LA#H] kmem_cache_destroy
SRA TR JBOX AN Y At X I — MR B s 2 BRI kmem_cache_zalloc Hig 14
ER/ANE—FER, X IE 2R kmem_cache_create " 125 AN HUr R 11, LE anax 5L Bk
i mt & sizeof(struct urb_priv), Bl LLG 7RG Bk kmem_cache_zalloc H1i& 1 N £7 5 &
X 4K, 1M B kmem_cache_create [ [FIHE ik & B 2 4 1 R4S cache. ix BLUR [P R ZS T
uhci_up_cachep, & & struct kmem_cache #4545l T LLLLS FRAE
kmem_cache_zalloc [#irHeE R 24X A uhci_up_cachep £ 4S50 AT R 5 VRt s 43 2R
UL A 17T kmem_cache_free f1 kmem_cache_destroy t—#f.

X 3 16 R K00 7 B () B A 7 VA, O R 2R R B RE T R T R AR G R T B R R T R T,
PR AT CAFEAR 5 22 1) 2 DU e 7 0 1L, 7 e e vl B ) 8 B A BRI (R AR AR AN
Tl 10 R 268 T A LS - AN T 17 200, 3 DR R R R B R T 5K 2 BTt 6 T /2688 2 157, L
BT — AN T, AT AR I — TR R B s T
kmem_cache_create f# 7 —th ¥+, M frf:k L2/ kmem_cache_zalloc & —4>
W57 RAAT T AR 2 TR R B TE T, 4 X kmem_cache_free 1R85 1, B AKX
FERLAE, R R Ik T RE I TR LT LA kmem_cache_zalloc Fi &= —A . i — HE R IR K 5
XTI EIES: 5, 5 A N 227, il LL A kmem_cache_destroy 81 74 #858H,
MR IGH) T L AR T PR BARE 22, LU AR 16 o0 )k, 84 D IEANR IR IS 08 7 K, 1)
DABESRRE AR VG 1) 8 i XA A YA 78 E R IR TS R N A7 A S AR R AR 2 =)ok X
FTHAEE S IT— X900, 84 & ] LG ] kmem_cache_create. i i 47k i, A7 I AN 542
HINE — 0 N A7 B R A 22 /D R AR AN T A TR R B 4035 8% 4 7T e 2 DA — .

17,55 =4",debugfs_create_dir, {91t debugfs M5 T 45 £ FIf# 2 5 O & 1, )i
A LLN 5 £ R A 1) B SR Y T DA T, S R & T AEIR YA R I (A, A 2 N — HUE AR
TR E AT 2% N4 1) PIAZA RIS B EAMG A I e T A A FRali 1 id A5 0 3 2 et £E L 11 i
TTWE T —F o, MU K, A b,

Jr R IR ML T T = E A,

aJ A T R ARE B Lz 2V AR N,

JERA&TAEIRIER I &,

A AU — B AN
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SIS (IR0, b A2 Bt RIS fi] B,

M 32 M, NEED I AT U U R A,
FEIX AR BRI AR E 17—t AE R E M i,
W I FATREA IR A 5 b, BUAE A2 5.

BRI R, AR S 2 LART TR — B LU A, Linux ' PCI &% M1 USB T A% %]\ Greg
) 5 FUR — MRS K AK, SRR RN BN IE, P43, AT IES S, 5ok ORI, A
2, Greg Hosiit 2+ TR 2 A 5 LM FH, AR AN, Greg &4 1 Idebugfs it & i IF
R IR AL REPL SO R 48, Greg Rl G E 2.6, 11 i & 5 I K, LT T T b it s &, x4
ARGV S AT /sys/kernel/debug T i, L

localhost:~ # mount

/dev/hda3 on / type reiserfs (rw,acl,user_xattr)

proc on /proc type proc (rw)

sysfs on /sys type sysfs (rw)

debugfs on /sys/kernel/debug type debugfs (rw)

udev on /dev type tmpfs (rw)

devpts on /dev/pts type devpts (rw,mode=0620,gid=5)

A RGE T 1] TF R AN (), 750 A% (R I ] LA B2 B il 2t ] DAE A g it
22 O 1) Keonfig SCff 2 lib/Kconfig.debug.

50 config DEBUG_FS

51 bool "Debug Filesystem"

52 depends on SYSFS

53 help

54 debugfs is a virtual file system that kernel developers use to put
55 debugging files into. Enable this option to be able to read and
56 write to these files.

57

58 If unsure, say N.

TRAT R IR S R G AR T o — A S R 48, sy sfs. iR i make menuconfig fir
A9 WL, /R AT LLAE Kernel hacking R fi# 3] €, it DEBUG_FS. A TA LHEAWIFIZX
ARG ABSERS T8 4 1 B BOE A 2T — R .

TSR Al XA debugfs_create_dir, iX 1R {7 8, w2 08 —AN H 3 50X x4 —47
(IVE s 75 /sys/kernel/debug R e —ANUfi uhci (19 H 3%, e fR Nk 7 uhci-hed ix
MG IR e 5 I —FEF 2 uhci X4 —ANH

localhost:/usr/src/linux-2.6.22.1 # Is /sys/kernel/debug/
kprobes uhci
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IXAN R IR M SO R 4 B e e M ) — A S5 i AR R, struct dentry (485, X BL AT 148
RIFMEIRZE T uhci_debugfs_root, J53# 1F & —> struct dentry 84, &4 e X T
drivers/usb/host/uhci-debug.c #,

20 static struct dentry *uhci_debugfs_root;

TARIEAFRE X IRATT uhci-hed X AMBERR U 2 AL AT LLS IR i 2 S5 2254E uhel B3R
B SRS H debudfs_create_file iX AN 4k, FATTHE 276 uhci_start & %0 W21, 21 F
B 117 LUG IR XA H s R4S i7E uhci_hed_cleanup & H 2 ] debugfs_remove &
EE L. 2 TAEEA H s N R A4 S0, R AT A2 M, K RE RN PR, IRAE IS HL A e,
1R 2 RIE M ARAS

RAERR R 25 DY 1), pei_register_driver, Hosi— B E R 1 S B AT IV % 2 A s, BRI
AT ML IXAS B 0, AR FRATT BB B HH B AT MW I usb_register_driver j&— AN,
— AN usb W), — AN EEM pei BRs). X B 2% uhci_pci_driver JERATE A 1.

894 static const struct pci_device_id uhci_pci_ids[] = { {

895 /* handle any USB UHCI controller */
896 PCI_DEVICE_CLASS(PCI_CLASS_SERIAL_USB_UHCI, ~0),
897 .driver_data = (unsigned long) &uhci_driver,
898 ¥}, { /* end: all zeroes */ }

899 };

900

901 MODULE_DEVICE_TABLE(pci, uhci_pci_ids);
902

903 static struct pci_driver uhci_pci_driver = {

904 .name = (char *)hcd_name,
905 .id_table = uhci_pci_ids,

906

907 .probe = usb_hcd_pci_probe,
908 .remove = usb_hcd_pci_remove,
909 .shutdown = uhci_shutdown,

910

911 #ifdef CONFIG_PM

912 .suspend = usb_hcd_pci_suspend,
913 .resume = usb_hcd_pci_resume,
914 #endif /* PM */

915 };

FRBATAE T usb-storage MR AT 10— B s A B4 = 1 e 2 G H 2 S uhei_pei_ids,
KK RE LG BAWAFNG AL BT, & I AE R IE 3414915k storage_usb_ids. T LAF i
AL T . X B PCI_CLASS_SERIAL_USB_UHCI /& 0x0c0300,03 F/x2E5]4 03, X%
USB, 1M 00 1%3& UHCI, 41 & OHCI, 5t /& 0x0c0310, 1 EHCI JIJJ& 0x0c0320. ifij 5 K T 7.
f) Oc We?PCI spec #4147 Class Code, st n ~—ik K
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Base Class 0Ch

This base class is defined for all types of senial bus controllers. Several sub-class values
are defined. There are no specific register-level programmung mterfaces defined.

Base Class | Sub-Class | Interface Meaning
00 00h FireWire (IEEE 1394).
OCh O1h 00h ACCESS. bus.
02h 00h SSA.
03h 00h Universal Senal Bus (USB).
0dh 00h Fibre Channel.

A LA i, PCI spec #E T,0c {RE I (1 #3147 S de s il g, Hh 03 Oy USB.

JIT CAFRAT AN A S50, FRAT T2 1F (1 = WA e 5T 4. 22 U, probe i, [
usb_hcd_pci_probe. 7 X AN ef £z 5 B THEX AN L 1R 521 uhci_hed_cleanup .45 14
k.

961 static void __exit uhci_hcd_cleanup(void)

962 {

963 pci_unregister_driver(&uhci_pci_driver);
964 kmem_cache_destroy(uhci_up_cachep);
965 debugfs_remove(uhci_debugfs_root);
966 kfree(errbuf);

967 }

FANE B SC A XA IR, AT EE R PRX A s K T, R B 2 A, B iR 2 < <
PRAE AT S > > B F0 40 4 65 ] i B AN DU o3 R I, SR A B AR R 7 T

BN, — AR R AR E — NEN R, S MR R ok T BRATHIRAT BV,
IR SO PR ILinux REBRALE AR 2, 4 PR AR & IR o LU modprobe 5%
& insmod INECE, AR E R, 77 mT LU rimod #8180 N2 T, E B0 2 VE A,
FUBERAT LI TT RV 7 A 2R D ROR R 55 AR nT AR R 32, AR TR ARAT SRR RL W 2k, i FLc 3%
(1 Ak 0 ] B, I 55 P IR Ak 0 50 A v [ €2, £ R 3 00 A0 [ e B, DR 20 40 3L
LAY A PR € OB 1 I 75 VR TR0 1 2 R A T Al AR5 K R T AN B A
R IR AR 7 ZR Bk AR R TR AT DU B R I U A0, 1 2 4 RO AT il il IV S0 gl A
AL BN R T A A TR S UL T HR K S
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PCILEATRT

usb_hcd_pci_probe i 8EATIFE T H = EHUE AR PCL W& IRah R AL ERAT T
46T PCI A 2k, WA TFUh — B Fr i A4 5

AL PREVFE RN T, 0T hed ARS8 70 A TP Bk, B¢ drivers/usb/core/ A &
drivers/usb/host/, H: o §i & 4 & = AN 56 1 3044, hed-pci.c,hed.c,hed. h, X J& — 28 4 JL )
AR, A A BATT 4, USB . Lz s A 1R 22 i, Ot A R, H ATt UHCT, OHCIL, EHCI, i
T DA G R 2 AN B 22 W LTI 8 L4 Tl 28 1R SX B B e A — S AR S S A [ 11, BT DAl At e 42
WK, BT TS AR LA SO, AT 13X Rl e Dt 5 — B B AR hed  194CHS, 38 22 7
drivers/usb/host/ T fi, bt 5 uhci A5 A G sk A& LR JLAN ST,

localhost:/usr/src/linux-2.6.22.1/drivers/usb/host # Is uhci-*
uhci-debug.c uhci-hcd.c uhci-hcd.h uhci-hub.c uhci-g.c

Wt uhci BERENSR UG, DU K pR $45 %5 probe/remove/suspend/resume #5235 i — 2L N L)
BR H, #5 € X T drivers/usb/core/hcd-pci.c 7, R —4 shutdown F5%F$5 1) (1) B8 %
uhci_shutdown /&' H &5 X ,5k B drivers/usb/host/uhci-hcd.c .

Fro LLR A1 % ¥ OB/ W probe % % , Rl usb_hcd_pci_probe & Sk H
drivers/usb/core/hcd-pci.c,

46 [**
47 * usb_hcd_pci_probe - initialize PCI-based HCDs

48 * @dev: USB Host Controller being probed

49 * @id: pci hotplug id connecting controller to HCD framework
50 * Context: lin_interrupt()

51 *

52 * Allocates basic PCI resources for this USB host controller, and
53 * then invokes the start() method for the HCD associated with it
54 * through the hotplug entry's driver_data.

55 *

56 * Store this function in the HCD's struct pci_driver as probe().
57 */

58 int usb_hcd_pci_probe (struct pci_dev *dev, const struct pci_device_id *id)
59 {

60 struct hc_driver *driver;

61 struct usb_hcd *hcd;

62 int retval;

63

64 if (usb_disabled())

65 return -ENODEV;

66
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67 if (tid || '(driver = (struct hc_driver *) id->driver_data))

68 return -EINVAL;

69

70 if (pci_enable_device (dev) < 0)

71 return -ENODEV;

72 dev->current_state = PCI_DO;

73 dev->dev.power.power_state = PMSG_ON;

74

75 if (dev->irq) {

76 dev_err (&dev->dey,

77 "Found HC with no IRQ. Check BIOS/PCI %s
setup!\n",

78 pci_name(dev));

79 retval = -ENODEV;

80 goto errl;

81 >

82

83 hcd = usb_create_hcd (driver, &dev->dev, pci_name(dev));

84 if (hed) {

85 retval = -ENOMEM;

86 goto errl;

87 >

88

89 if (driver->flags & HCD_MEMORY) { // EHCI, OHCI

90 hcd->rsrc_start = pci_resource_start (dev, 0);

91 hcd->rsrc_len = pci_resource_len (dev, 0);

92 if (request_mem_region (hcd->rsrc_start, hcd->rsrc_len,

93 driver->description)) {

94 dev_dbg (&dev->dev, "controller already in
use\n");

95 retval = -EBUSY;

96 goto err2;

97 >

98 hcd->regs = ioremap_nocache (hcd->rsrc_start,
hcd->rsrc_len);

99 if (hcd->regs == NULL) {

100 dev_dbg (&dev->dev, "error mapping
memory\n");

101 retval = -EFAULT;

102 goto err3;

103 >

104

105 } else { // UHCI

106 int region;
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107
108

109
110
111
112
113
region);
114
115

hcd->rsrc_len,

116
117
118
119
120

available\n");

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146 }

err4:

err3:

err2:

errl:

for (region = 0; region < PCI_ROM_RESOURCE; region++)

if (!(pci_resource_flags (dev, region) &
IORESOURCE_IO))
continue;

hcd->rsrc_start = pci_resource_start (dev,

hcd->rsrc_len = pci_resource_len (dev, region);
if (request_region (hcd->rsrc_start,

driver->description))
break;

b
if (region == PCI_ROM_RESOURCE) {
dev_dbg (&dev->dev, "no i/o regions

retval = -EBUSY;
goto errl;

pci_set_master (dev);

retval = usb_add_hcd (hcd, dev->irq, IRQF_SHARED);
if (retval = 0)

goto err4;
return retval;

if (driver->flags & HCD_MEMORY) {
iounmap (hcd->regs);

release_mem_region (hcd->rsrc_start, hcd->rsrc_len);
} else

release_region (hcd->rsrc_start, hcd->rsrc_len);
usb_put_hcd (hcd);
pci_disable_device (dev);

dev_err (&dev->dey, "init %s fail, %d\n", pci_name(dev), retval);
return retval;
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PCI B WKl FEFLE USB B WAl 1 72 LR 2% R MRAE S SR [ B s T8 T UG 1
HBLIL MRS RN 5 ¥ 5 — A4, ol i B TN B DB SRR 2 L) PCT FrdERCE
A A v R B AT T L8 A I 01 R .

Ox0 Ox1 Ox2 0x3 Oxd x5 O0x6 Ox7  O0x& 0x9 Oxa Oxb Qxe Oxd Dxe 0xf
Vendor | Device | Command | Status |Pe¥is|  (assCode | Cache |Latency|Header| BIST
0x00 D I1] Reg. Req. T; Line | Timer | Type
Base Base Base Base
0x10 Address 0 Address 1 Address? Address 3
Base Base CardBus Su Subsytem
0x20 Address 4 Address 5 (15 pointer Yendor 1D ‘ Device ID
Expansion ROM - IRQ | IRG | Mn_tn | Max_Lat
0x30 Base Address o Line | Pin
- Rexquired Register
= Dpdional Register

B AR E AT PCL B3R a1 T — fOAR T A AU A Rt v e BT ) AN I b, 3
WAV, i FREE A IR —BAE T, 4 S AU KRG ARLARICAE T, ML ZITT 4G, 15K R e 31 e %k
Y IE7 T SHY/SI O N O 4 (R EAEp e S G AR R R R NI b 3 M we g L A o S we Y < P e 9
FEFEAS PCT 5 S FTBUAR 24 T BA 157 ST A2 (306 v e Jm LT B PR A2 o 3 A 30
K5 PCT B UKl (K A6 I 5K 1 10 B R FEE At A B FATT 24 I S Fof it gl Rl 14 0 2 R A
i AR B R B A Tl ot S B [ 5

70 17,pci_enable_device(),fE—> pci & n LIy H 2 7, 420 H] pci_enable_device
BEAT WO % e By R AL BEeE PCT W& B 1/O BHIEAI A A7 9. i 143 4T84
pci_disable_device MM{A A ML 2 AR S0 X PIAN BREUZRATAT—A pei e IRaIFE
Fri#fss ). A 1E enable T &2 5, R A4 0] LY il g ¥ 2 Ui

72 47,73 AT, AR ANTE AL hub IRl b U i A B B DR T IR, 2 S, AN PR B, A 2 A )
Linux PWAZ AR 2] DA T X LA dev & struct pci_dev Z5#ARRE, &H — AN
i1, pci_power_t current_state. FH>Kic ki a5 11 24 i HUJEDIRAS  IX M5 B BR T FdAl 128501
PCI Spec LI, it — M EEyE ik PCI Power Management Spec, &l & 724 PCI ¥4 & X
6 e e Y5 HE T M B 1, X AN VS PCT B g% — ] DU DY B PR IR A&, B RR R
DO,D1,D2,D3.1E% M TAERA&# S DO.1fT D3 /& KE H fse D IR AR EANSR EL A A 18 3t il LAIA
iy D3 SR ¥ 4% Power off 7 .7¢ include/linux/pci.h Hh 56 FiX SR 2 X.

74 #define PCI_DO ((pci_power_t __ force) 0)
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75 #define PCI_D1 ((pci_power_t __ force) 1)
76 #define PCI_D2 ((pci_power_t __ force) 2)
77 #define PCI_D3hot ((pci_power_t __ force) 3)
78 #define PCI_D3cold ((pci_power_t __ force) 4)

79 #define PCI_UNKNOWN ((pci_power_t __ force) 5)
80 #define PCI_POWER_ERROR ((pci_power_t __ force) -1)

1M PMSG_ON FAI{E hub Sz e fid 1 A2 Ul JT EABIBLAE AR 20 1 =440 B O B
T 2 M A B AR SR (R A P NI ST, < <r b > >R m B, SUEAZ R
IS, T B 2T 4.

75 17,dev->irq,struct pci_dev X4 —/N i, unsigned int irg.ix AN BR B, K5,
ek FWR L2 4F AR FRATT SR R U PR IKE I BB T A PCT &I M A ARy, )
Pl A A 42 K 5K P DR TR T 1 O ) e, X i ] L A 2 25 A7 8 AR T AR BT A 1) e 4% FR B A X
AR 5 A7 A, IX L A L 0 1, A 8 T IR 1, A LU FRATT K 2 LTI () B R AL A R L
1 ,vendorID,devicelD,class Xl & @ 3 1), & AT 5t H K bs & — AN % %, 1 subsystem
vendorID,subsystem devicelD t/&1R2 | oA 1, A v BLE— 20 40 7 1 2% X HLIX
A class HE xS B T FAT a4 2 (A4 class code. Lt USB g/ 0x0c03.

framg—4, Xk I L — 1002 64 4> bytes. i FHEESE VU4 bytes, B byte 60,7 IRQ Line.

XA FFAE ARSI I 2 1% B4 ] AT R R W5 A RV I X AME s e 5 L T,
T A T 5 B A IR BN IR B, AN 75 B2 8K 22, B VS AR 0 A — AN s, M5k 32 X, B4 ]

e T X e dev->irq iIX4T 1 EL.USB Host Controller J& 05204 F 5 1, 75 W 5 5 Bk

1E% TAE.

$: 1k ,usb_create_hcd. X [0 A4 & 1E JLJ\Z F)3E A 3] usb hed (IHE& . X AN ok Bk
drivers/usb/core/hcd.c:

1480 /**

1481 * usb_create_hcd - create and initialize an HCD structure

1482 * @driver: HC driver that will use this hcd

1483 * @dev: device for this HC, stored in hcd->self.controller

1484 * @bus_name: value to store in hcd->self.bus_name

1485 * Context: lin_interrupt()

1486 *

1487 * Allocate a struct usb_hcd, with extra space at the end for the
1488 * HC driver's private data. Initialize the generic members of the
1489 * hcd structure.

1490 *

1491 * If memory is unavailable, returns NULL.

1492 */

1493 struct usb_hcd *usb_create_hcd (const struct hc_driver *driver,
1494 struct device *dev, char *bus_name)

1495 {

1496 struct usb_hcd *hcd;
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1497
1498
GFP_KERNEL);
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513

hcd = kzalloc(sizeof(*hcd) + driver->hcd_priv_size,

if ('hed) {
dev_dbg (dev, "hcd alloc failed\n");
return NULL;
b
dev_set_drvdata(deyv, hcd);
kref_init(&hcd->kref);

usb_bus_init(&hcd->self);

hcd->self.controller = dev;

hcd->self.bus_name = bus_name;
hcd->self.uses_dma = (dev->dma_mask != NULL);

init_timer(&hcd->rh_timer);
hcd->rh_timer.function = rh_timer_func;
hcd->rh_timer.data = (unsigned long) hcd;

1514 #ifdef CONFIG_PM

1515

1516 #endif

1517
1518
1519

INIT_WORK(&hcd->wakeup_work, hcd_resume_work);

hcd->driver = driver;
hcd->product_desc = (driver->product_desc) ?

driver->product_desc :

1520
1521
1522
1523 }

"USB Host Controller";

return hcd;

PILLIRZ

RN — 2, 3 TURANESE T . == JERTTHSZK R B /MRIEITZ 2005

A DI AR BEHZ T, DX N b AT TR LS FATI A 2 5 R 2, TR R AR I Bl 4 M 2 JE 3L
FRATTE — % HLEE 28 Py I AR A B G5 R B 22, AR R AR A i B A M A SR AR B 13X — 4,
WY LLSERIE. XA — HEAR S I Bt G5 4, 2 5 WA IR Wt o, A TR Tt 5t 17, s 102
PAEE AL R, 28 T BNV R KR BT 2 )5, JE A PR IR S v 1 1 0 (R Ff o =
MR 2 )i AR R ML B G LLBGE T, SACHS (IR SR AT T MR R R ANEL, 5 — MR
L2 BTG 10— HE TR i Bedls G A, U b A AT TR BE A, 5 N il R AR — s Bk, A
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AL BB, 8 T4 A% Linux, A8 T A ARG X TIMIARSYE, i )3 2 500
T3, B8 T Z WA F8 T A

usb_create_hcd 14—/ %%t struct hc_driver, XA 45 # &3 FF 7 3 A11%F usb host
controller driver [fJ1iA iR, 'k B drivers/usb/core/hcd.h:

149 struct hc_driver {

150 const char *description; /* "ehci-hcd" etc */

151 const char *product_desc; /* product/vendor string */

152 size_t hcd_priv_size; /* size of private data */

153

154 /* irqg handler */

155 irgreturn_t (*irq) (struct usb_hcd *hcd);

156

157 int flags;

158 #define HCD_MEMORY 0x0001 /* HC regs use memory
(else 1/0) */

159 #define HCD_USB11 0x0010 /* USB 1.1 */

160 #define HCD_USB2 0x0020 /* USB 2.0 */

161

162 /* called to init HCD and root hub */

163 int (*reset) (struct usb_hcd *hcd);

164 int (*start) (struct usb_hcd *hcd);

165

166 /* NOTE: these suspend/resume calls relate to the HC as

167 * a whole, not just the root hub; they're for PCI bus glue.

168 */

169 /* called after suspending the hub, before entering D3 etc */

170 int (*suspend) (struct usb_hcd *hcd, pm_message_t
message);

171

172 /* called after entering DO (etc), before resuming the hub */

173 int (*resume) (struct usb_hcd *hcd);

174

175 /* cleanly make HCD stop writing memory and doing I/0O */

176 void (*stop) (struct usb_hcd *hcd);

177

178 /* shutdown HCD */

179 void (*shutdown) (struct usb_hcd *hcd);

180

181 /* return current frame number */

182 int (*get_frame_number) (struct usb_hcd *hcd);

183

184 /* manage i/o requests, device state */

185 int (*urb_enqueue) (struct usb_hcd *hcd,
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186 struct usb_host_endpoint *ep,

187 struct urb *urb,

188 gfp_t mem_flags);

189 int (*urb_dequeue) (struct usb_hcd *hcd, struct urb *urb);

190

191 /* hw synch, freeing endpoint resources that urb_dequeue can't */

192 void (*endpoint_disable)(struct usb_hcd *hcd,

193 struct usb_host_endpoint *ep);

194

195 /* root hub support */

196 int (*hub_status_data) (struct usb_hcd *hcd, char
*buf);

197 int (*hub_control) (struct usb_hcd *hcd,

198 ul6 typeReq, ul6 wValue, ul6 windex,

199 char *buf, ul6é wlLength);

200 int (*bus_suspend)(struct usb_hcd *);

201 int (*bus_resume)(struct usb_hcd *);

202 int (*start_port_reset)(struct usb_hcd *, unsigned
port_num);

203 void (*hub_irg_enable)(struct usb_hcd *);

204 /* Needed only if port-change IRQs are level-triggered */

205 };

LAY RO ih, VR UEIX A KR — AN G5 R AR R B TR 75 A 76 2 BILAE T 24 R AR S T A1) RO 28, R AT 11X B '
RGN RES RO ?25 T, e ANE XA GERARIIANT T, OB, B4 hed #A5 WVIX 4 —
ANGER RS B EL A A T uhci, 78 drivers/usb/host/uhci-hed Fifix 4 —B:

862 static const char hcd_name[] = "uhci_hcd";

863

864 static const struct hc_driver uhci_driver = {

865 .description = hcd_name,

866 .product_desc = "UHCI Host Controller",
867 .hcd_priv_size = sizeof(struct uhci_hcd),
868

869 /* Generic hardware linkage */

870 irgq = uhci_irq,

871 flags = HCD_USB11,

872

873 /* Basic lifecycle operations */

874 .reset = uhci_init,

875 .start = uhci_start,

876 #ifdef CONFIG_PM

877 .suspend = uhci_suspend,

878 .resume = uhci_resume,

879 .bus_suspend = uhci_rh_suspend,

%18 T 3t 234 W



Linux #Led: )|z F & UHCI

880 .bus_resume = uhci_rh_resume,

881 #endif

882 .stop = uhci_stop,

883

884 .urb_enqueue = uhci_urb_enqueue,

885 .urb_dequeue = uhci_urb_dequeue,

886

887 .endpoint_disable = uhci_hcd_endpoint_disable,
888 .get_frame_number = uhci_hcd_get_frame_number,
889

890 .hub_status_data = uhci_hub_status_data,
891 .hub_control = uhci_hub_control,

892 };

LS 2 —HERL ) R FR BT R AT A T AR AN FRAF SRR T, ZERAAT AN e b i e 2
—A> struct hc_driver 25 &, gt 2iX —~ uhci_driver, LG L2#2 3] he_driver, 5 15t 2
uhci_driver. Aid k33X probe EVEANE M) ?probe s EUE pci AL #: L, 1 he_driver
A& usb XU HE: T, IX LS VEHE S| Bk T g ?ml i, usb_hcd_pci_probe % 67 1T,E L
WA driver 76X BARIRME T, %% 5 4104 id->driver_data @ fFA?4k8:m L5, 1
uhci_pci_ids ixik % B 5151105 2%, driver_data g &g o &uhci_driver, At LA — ) #5 &
A RAA R0, A TSI IR L 0B LR, Sy LR ) F "B S E B AT A KR R,
Bt LRE SRR =12 AR I FICR, = 12 UG R BRI C R,

PEEFH,1496 17T, — N KIBHE S5 HIE A, B 15k — AN AR .struct usb_hcd, X & 1R
W, hed BEAAH X4 — gtk &k B drivers/usb/core/hcd.h:

49 /*

50 * USB Host Controller Driver (usb_hcd) framework

51 *

52 * Since "struct usb_bus" is so thin, you can't share much code in it.
53 * This framework is a layer over that, and should be more sharable.

54 */

55

L A ELELEEEELELELEELEL LS */
57

58 struct usb_hcd {

59

60 /*

61 * housekeeping

62 */

63 struct usb_bus self; /* hcd is-a bus */

64 struct kref kref; /* reference counter */
65

019 U 3k 234 U



Linux #Led: )|z F & UHCI

66 const char *product_desc; /* product/vendor string
*/

67 char irg_descr[24]; /* driver + bus # */

68

69 struct timer_list rh_timer; /* drives root-hub polling
*/

70 struct urb *status_urb; /* the current status urb
*/

71 #ifdef CONFIG_PM

72 struct work_struct wakeup_work; /* for remote wakeup
*/

73 #endif

74

75 /*

76 * hardware info/state

77 */

78 const struct hc_driver *driver; /* hw-specific hooks */

79

80 /* Flags that need to be manipulated atomically */

81 unsigned long flags;

82 #define HCD_FLAG_HW_ACCESSIBLE 0x00000001

83 #define HCD_FLAG_SAW_IRQ 0x00000002

84

85 unsigned rh_registered:1;/* is root hub registered?
*/

86

87 /* The next flag is a stopgap, to be removed when all the HCDs

88 * support the new root-hub polling mechanism. */

89 unsigned uses_new_polling:1;

90 unsigned poll_rh:1; /* poll for rh status? */

91 unsigned poll_pending:1; /* status has changed?
*/

92 unsigned wireless:1; /* Wireless USB HCD */

93

94 int irq; /* irq allocated */

95 void __iomem *regs; /* device memory/io */

96 ub4 rsrc_start; /* memory/io resource
start */

97 ub4 rsrc_len; /* memory/io resource
length */

98 unsigned power_budget; /* in mA, 0 = no limit
*/

99

100 #define HCD_BUFFER_POOLS 4
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101 struct dma_pool *pool [HCD_BUFFER_POOLS];

102

103 int state;

104 # define __ ACTIVE 0x01

105 # define __ SUSPEND 0x04

106 # define __ TRANSIENT 0x80

107

108 # define HC_STATE_HALT 0

109 # define HC_STATE_RUNNING (__ACTIVE)

110 # define HC_STATE_QUIESCING
(__SUSPEND|__TRANSIENT]|__ACTIVE)

111 # define HC_STATE_RESUMING
(__SUSPEND|__TRANSIENT)

112 # define HC_STATE_SUSPENDED (__SUSPEND)

113

114 #define HC_IS_RUNNING(state) ((state) & ___ACTIVE)
115 #define HC_IS_SUSPENDED(state) ((state) & __ SUSPEND)
116

117 /* more shared queuing code would be good; it should support
118 * smarter scheduling, handle transaction translators, etc;

119 * input size of periodic table to an interrupt scheduler.

120 * (ohci 32, uhci 1024, ehci 256/512/1024).

121 */

122

123 /* The HC driver's private data is stored at the end of

124 * this structure.

125 */

126 unsigned long hcd_priv[0]

127 __attribute__ ((aligned (sizeof(unsigned long))));
128 };

firLL usb_create_hed XN ea 3t /& 0 struct usb_hed | N A5 0], I HATIE . oA TR E
(RN CIR LG AATN

1498 1732 B A A7, JF HAIE A 0.

PR kR 45905 35 T ,usb_create_hcd ') dev /& struct device Z5KJAASEEL, MNIA (1)
usb_hcd_pci_probe F11#) dev & struct pci_dev 45k F5%, struct pei_dev BEARILATA K,
{HAAZ NS, RN EE— pai W&, B — b struct device dev, FrPAsERr E3RATTE 213
146 1 F usb_create_hcd 1 I i 25 — 4~ 2 (& &dev->dev. iff iX B 1503 171X 4
dev_set_drvdata #t/Z — W B Nk 2L, >k [ include/linux/device. h:

491 static inline void
492 dev_set_drvdata (struct device *dev, void *data)
493 {
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494 dev->driver_data = data;
495 }

struct device XA gtk —Amiit void *driver_data, it DAZEFRATX B, AU w2 4
dev->driver_data % F1H41iX B HiE 4/ hed.

M 1504 175t ¥tE1L— A5 3L struct usb_hed AN Gtk T, 2 /34T 7] LLE 3
/N struct kref kref, XECZ A Tt — 51 SR AR &

1506 17, BAGHEZ VAT A T, R IEREWEH K T, KB HEF T, struct usb_hed H45—A ki
struct usb_bus self, T AU T — A EHIEEFIZS SRR — 4 B 2k, BT LUK LR I — A5
{£,struct usb_bus,

273 /*

274 * Allocated per bus (tree of devices) we have:

275 */

276 struct usb_bus {

277 struct device *controller; /* host/master side hardware */

278 int busnum; /* Bus number (in order of reg)
*/

279 char *bus_name; /* stable id (PCI slot_name etc)
*/

280 u8 uses_dma; /* Does the host controller use
DMA? */

281 u8 otg_port; /* 0, or number of OTG/HNP port
*/

282 unsigned is_b_host:1; /* true during some HNP
roleswitches */

283 unsigned b_hnp_enable:1; /* OTG: did A-Host enable HNP?
*/

284

285 int devnum_next; /* Next open device number in

286 * round-robin allocation */

287

288 struct usb_devmap devmap; /* device address allocation
map */

289 struct usb_device *root_hub; /* Root hub */

290 struct list_head bus_list; /* list of busses */

291

292 int bandwidth_allocated; /* on this bus: how much of the
time

293 * reserved for periodic (intr/iso)

294 * requests is used, on average?

295 * Units: microseconds/frame.
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296 * Limits: Full/low speed reserve
90%,

297 * while high speed reserves 80%.

298 */

299 int bandwidth_int_reqgs; /* number of Interrupt requests
*/

300 int bandwidth_isoc_regs; /* number of Isoc. requests */

301

302 #ifdef CONFIG_USB_DEVICEFS

303 struct dentry *usbfs_dentry; /* usbfs dentry entry for the bus
*/

304 #endif

305 struct class_device *class_dev; /* class device for this bus */

306

307 #if defined(CONFIG_USB_MON)

308 struct mon_bus *mon_bus; /* non-null when associated */

309 int monitored; /* non-zero when monitored */

310 #endif

311 3};

A7 I AR L AR AR P 286, T 5 SR 5 R il 2 35 I 55 AR R ) LABCR 2 L 1, R T
TR NI EE, s fHE R A A U 45k A7 B DB 43 30 47, A4 int 24BF, char 1Y
F,unsinged B0F, fE4y M I gy e YL, S AR A B B, B A R (0 S R 4R, 2k 14
W HETERE B AT RIS A, — B HBIE 1 gee 15, A LA I, #F T L ANST CHf) struct
GRIAIER AT 3, — DGR HR AT RAS, RN — L8550 3G, i BT R i — 7
JL-= I VE AR 5 AN \AS S5 A, ARZEE I SO =AM AR AN 18 AR TR

A D HLER N SRATHHIT AR UERFE AR, — MG S 2 DB A B AE G T- LI,
P TS ? VIS N ) JAR, DY TS el AR e, JEANET T ARASIE T T R0 S B e
T R SRR P I ARAAE T 24 T A2 D A R ARE S ? s Nt
7 AT A AR I SIS, AN T (1, T A BRAT TS AR (1 15 i A, AN SR bt fHSR B B 2%

/0O WAERT 1/O ¥ I

usb_bus_init %k A drivers/usb/core/hcd.c, 18 B4R, & it W) 4h 4k struct usb_bus 45 k) 1445
BFTIXAS G5 H A48 8 hed->self RINAECAAERIA R hed Hl N AE R IsHE — T i T

688 /**

689 * usb_bus_init - shared initialization code

690 * @bus: the bus structure being initialized

691 *

692 * This code is used to initialize a usb_bus structure, memory for which is
693 * separately managed.
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694 */

695 static void usb_bus_init (struct usb_bus *bus)
696 {

697 memset (&bus->devmap, 0, sizeof(struct usb_devmap));
698

699 bus->devhum_next = 1;

700

701 bus->root_hub = NULL;

702 bus->busnum = -1;

703 bus->bandwidth_allocated = 0;

704 bus->bandwidth_int_reqs = 0;

705 bus->bandwidth_isoc_regs = 0;

706

707 INIT_LIST_HEAD (&bus->bus_list);
708 }

BAGEIRFE 2518 T, 299I4E hub B0 Rt U, devnum_next 76 5 Z W1 aa 1k i I 2 i ik
1, DR AR X B BLAEIE B 24 R A 2 AR ARIE I e R s AN 2 00 T, B IR 2
YRR, AR R, X0 [ AR AT

[F3] usb_create_hcd "k, 2 JUATIRAE, D

B2 1511 4751 T FRMER, XO& BRI TEALE], init_timer, X AN & 2R ATHE Wit £

7 ,usb-storage H JLid, hub B UL, B5E 5% A P AR TR R P HE R 2R T4 H I 2k X B
PATRCE R EOE rh_timer_func, Mif& 45X AN KA 2802 hed XA B BB AT 4 341
AL A I AN AR PEAT XA e B 4 2 IR A BIX A timer, ARRESE A FI, PR 4] — A
SO

151547, INIT_WORK g1 7€ hub 3Xz) B Wit T, 3% BLiX /™ hed_resume_work {14 ifH{FES
PR FH ELAT T 21 B

F R PATIRAE, 1518 47 %M 151, struct usb_hed #5— struct he_driver i85 B iR 5 ik
G, BT DU X FEAE & FIEA I AN uhci_driver 2516 &EK T .0 7E uhci_driver WA 15 2, Hrp
H—/> product_desc #t{ii 4 "UHCI Host Controller", Jit LLix B {25
hcd->product_desc, X struct hc_driver fl struct usb_hcd X piA™ 4 F ik b 3T — Sk
it const char *product_desc, fRUEIE AR 9% 1 25— AN 455 B A ORAFAE AN H 7 1K B8 5
PRIV S5 2 B A2 2K I DU, LK AN 221

Z Ik, usb_create_hcd 459 T 3R [A] T XA HE AU 1) hed. Fe A4k 2R 51 probe pki %k
*.

89 #| 124 X if-else MHHiLTIFO T3, K if B )& EHCI Al OHCI (15, else HL4&F
XA UHCT, %1 EHCL ¥ 3 A KRS, i OHCI F1 UHCT PE 5t —#f, A 1A 2 3E, BT DLk
A IXA if-else - H M 105 1T IF4AF, B ELEAE UHCT B3 43 (14 QAL . ¢!
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ANid Fe AT TR A0 X B A ) B3] B HCD_MEMORY 3% /%2 ()7 S 26 W 1% HC [ 75 A7 2% A A )
memory [1, %A & EIXA flag 1) HC (2748 & H I/0 1. X L3 2288 5K 1/0 i1, 58
F1 1/0 ports,ixXA> I/0O ui [ 0] LLEE WL 75 Memory Space, 1] DL L 7E I/0
Space.UHCI & )& T J5# i EHCI/OHCI J& T/ .

KHE EENZ UL, A WARAEGE 2. LA Intel UK 1386 RANALFLEEH, A7 AN
AN TO S AT btk s k1, T2 A AN R TR RS AR A3 ), Sy AT S k=R e A 1/0
23] AR, AR BLES IR A EOK U, 1386 $efit T — LU 4R & oK V7 i) I/O #810). 45 2, U
i) 1/ O =% [ A 1) 5 38 1) N AEASAE P AN [R] 13 2 i A — 28 B ik ASK I Ab #ELE% o, te i PowerPC,
AT AR A>3 18], Sl A2 A A7 225 1 A BB RS B0, AR 1 1/ S 11 (R4 B3t b it e e
B A7 IR ) XA U 1) Memory-mapped, N AE IS T AT T K ARG B, 1 1 1)
1/ i I )Yy Btk s 4 WSS 21 /0 Hahik =[] op IX 2 A% i P ) I/0-mapped, B 1/0 B4

A2 EHCI/OHCI We, AT bR T 41 aF A7 LASR 384T N A, T B AT TR LL 4 4L el 21 Memory
Space 23,1 UHCT R AT H] &7 A7 gkl Az, o Lhes /7 By 25 A7 4%, BT 1/O i 1, T e ¥ spec
g, e WU ) 1/0 45, Linux % I/0 Memory #1 I/0 ports #B A /E—Fh s s, e 155 ik
itk 7E/proc/iomem Fl/proc/ioports H.

B LAFRATTAT LR IX B 31 uhci-hed,

localhost:~ # cat /proc/ioports
0000-001f : dma1l
0020-0021 : pic1
(HeAb A0 T4T)
bca0-bcbf : 0000:00:1d.2
bca0-bcbf : uhci_hcd
bccO-bedf : 0000:00:1d.1
bccO-bedf : uhci_hcd
bce0-bcff : 0000:00:1d.0
bce0-bcff : uhci_hcd
c000-cfff : PCI Bus #10
cc00-ccff : 0000:10:0d.0
d000-dfff : PCI Bus #0e
dccO-dcdf : 0000:0e:00.1
dccO-dcdf : €1000
dceO-dcff : 0000:0e:00.0
dceO-dcff : e1000
e000-efff : PCI Bus #0c
e€800-e8ff : 0000:0c:00.1
e€800-e8ff : gla2xxx
ec00-ecff : 0000:0c:00.0
ec00-ecff : gla2xxx
fc00-fcOf : 0000:00:1f.1
fc00-fc07 : ide0
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I {EiX L 3] ehci-hed,

localhost:~ # cat /proc/iomem
00000000-0009ffff : System RAM
00000000-00000000 : Crash kernel
(HLAb A AT T4T)
d8000000-d80fffff : PCI Bus #01
d8000000-d80fffff : PCI Bus #02
d80f0000-d80fffff : 0000:02:0e.0
d80f0000-d8Offfff : megasas: LSI Logic
d8100000-d81fffff : PCI Bus #0c
d8100000-d813ffff : 0000:0c:00.1
e0000000-efffffff : reserved
f2000000-f7ffffff : PCI Bus #06
f4000000-f7ffffff : PCI Bus #07
f4000000-f7ffffff : PCI Bus #08
f4000000-f7ffffff : PCI Bus #09
f4000000-f5ffffff : 0000:09:00.0
f4000000-f5ffffff : bnx2
f8000000-fbffffff : PCI Bus #04
f8000000-fbffffff : PCI Bus #05
f8000000-foffffff : 0000:05:00.0
f8000000-fOffffff : bnx2
(BeAb A A7 T4T)
fca00400-fca007ff : 0000:00:1d.7
fca00400-fca007ff : ehci_hcd
fe000000-ffffffff : reserved
100000000-22fffffff : System RAM

BAFH 1/O A1 562G, AR5 BEWLS T 243 ] 1/0 i 18 S22 Wi, sl m i =k, 6 T 1/ O iy
IR SRR AL P AZ S AR B 13X A0 1, IR N AZ S T BUS & A 2 Bk A7 )X
ANty 1T BRI AN S 22 5 /DI B E T/0 i R R 0E request_region, iX AN AR H
include/linux/ioport.h,

116 /* Convenience shorthand with allocation */

117 #define request_region(start,n,name)
__request_region(&ioport_resource, (start), (n), (name))

118 #define request_mem_region(start,n,name)
__request_region(&iomem_resource, (start), (n), (name))

119 #define rename_region(region, newname) do { (region)->name =
(newname); } while (0)

120
121 extern struct resource * __ request_region(struct resource *,
122 resource_size_t start,
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123 resource_size_t n, const char
*name);

X HEIRATE R request_mem_region S il I/O WAEFIK. HiE T 205, 38 7 S A8 ]
ioremap 2{# ioremap_nocache ek,

%} F request_region, =>4 start,n,name FKRRAE M start JFURH size A n ) I/0
port %I, name HARFZIRI%4 T T IX = ANMESTEIRATNIA W H K 1) cat /proc/ioports Hijii
BRI 4, name & uhci-hcd.

2551 uhci-hed, FA157 7 75 2 SR Le st , 75 28 2 /b 23 (Al Wg 20, SCEEHE R 05K s 1]

T .PCI ¥4 A 57— HE (b5 18], P9 A7 23 18] R TO 25 18] A8 4 e 4033 46245 ) e 3] 2k ke ?
AT 425 488 5 FECEI T 5 )LAS Base Address 0,1,2,3,4,5, 454N & & #5546 AN Hidik2s
8], X YA S AN FERE P57 2%, A 0% & k45— ROM, AT L X A5 —> Expansion ROM Base
Address, &% B3 AN DX JR], BE UK ] 6,15 EBCE] EXE Y (s ny ™ Jie ROM bk 27 ££ 45
FEAN AT A7 2R DU A5 i B ATI7E include/linux/pei.h FFE LT,

227 /*
228 * For PCI devices, the region numbers are assigned this way:

229 *

230 * 0-5 standard PCI regions

231 * 6 expansion ROM

232 * 7-10 bridges: address space assigned to buses behind the
bridge

233 */

234

235 #define PCI_ROM_RESOURCE 6

T LALEZATTIARS ATV B R 4 A F 2 A O 2] PCI_ROM_RESOURCE Z Hif, RIE¥F /N IX,

DR A TR, DXl Y region. A8 A S £8 27 4745 TS IR A 4 (W 23 it /2 A PCT A 2 )4k
RIS T, AR RS T Ik A IR, T S B g et T 2 Byt 3 2R

A AL LE %A B 26 A0 2 Ak BRI 2 AL, O LB B 5 B % 2 ) g ik 5 A=
5.PCL S BB i 13X L8 2 5, BefiT PCL e a WKl ] L 1, £ 7 A5 A6 IR0k L B3 R BT I
WX AL request_region. g 4 kA1 f&id45 request_region M RAASHUL T4 ME?

WSR3, pei_resource_start fil pci_resource_len, g& 23545 AN X ] (R AR da ik FHK B2,
P ARRAT DR AR G AR X BeARAS 7. &2 T 109 473X A~ if A7, pei_resource_flags & F kR Hl—4
PR LR S ) include/linux/ioport.h Fh—3L g CT DU #E U :

36 #define IORESOURCE_IO 0x00000100 /* Resource type */
37 #define IORESOURCE_MEM 0x00000200
38 #define IORESOURCE_IRQ 0x00000400
39 #define IORESOURCE_DMA 0x00000800
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‘BAITE 10,Memory, 11T, DMA. X W 3 145 /proc ~ & 3] ioports,iomem,interrupt,dma
DUASSCAE T DL L ) SR A BT B i SR AN 2 1O Port R, 84 ANF HLER . K 2 UHCT 4L
PEihilge LT3 1/0 Port.

request_region &R IR F1HE NULL, 8T A3 0] NULL. BT LA R [ 2 J gl — H.
B BE G IR 2, a0 SRR 45 T I AR B SR 2, 0k U A T IS AR A T — P Th
Atk G R 2 S, I A )L A2 R T 3R 13 B 8h, /NG 13 BBl A X A K R X FER £ 2
SER—IR 110 KSR T il spec KA VFIKR.

B FNBAT,20-230, PUASFAY X BLIE LAY, UHCT (¥ 1O 25 () Hehk %7 4745 4 5 2, UHCL 3t e X
T AN HENE R AR T LABRATT I F A P — AR A5 A8t v AW JA T S g i ik 1L B A,
Dy RBATHAT AGTRAEIA T

N, 315 T usb_hed_pci_probe 11,126 17, pci_set_master pki . ik J& F 5K 1K,
FER B AT A7 5%, WA Command Reg., HSEi & dy & % f7 4. 1 3ATTH PCI spec K4 Ui
XA A P AT 2R TR R -

A 2L AAT AL Bus Master T 4?84, a2 A4~ Bit 2. BRI E R T digi2 PCL i
2T DMA BAE 5 AT 584 00 B I RETT i IXAS Bus Master A7l /2 HIRTIT ok
M PCT B 2% 50 e oA R 2 E (e 0 1 AR 58 i PCT B I aa A Iy, 41 PCIL ¥4 1) DMA L fig
#E KM, B LLIX L EER Y pei_set_master 5 H] USB = HLE T4 56 4 Bk i 2 LI ATk
st PCT W A AT IX A — T 7 e vl ABE L.

USB spec 2.0 1 10.2.9 #5713 USB Host Interface (i, i 7 USB HC J& [ i% H 41X
PhRESIH:

The Host Controller provides a high-speed bus-mastering interface to and from
main system memory. The physical transfer between memory and the USB wire is
performed automatically by the Host Controller.

[ 75 UHCI spec H AT fE#k 21X 4 —*4) 1%, For the implementation example in this
document, the Host Controller is a PCI device. PCI Bus master capability in the Host
Controller permits high performance data transfers to system memory.

FITCABAN T 205 T X fig

AN ARE ] T, 58344 4E PCI () Bus Master? \IRATEE 110 A £ 5 K, 3E 831 PCT 2k
A AT PR, B P AR H AR A BOH B — Mg master gk, —/ME target-only %,
FHIRATT NIRRT R X 3 e H 21 X )52 target-only 5/ 752 47 4R pin, ifi master
/D THE 49 AR pin, g2 UL AT AT LSRRI S A5 T o AN — R PCT 4% an S LL—A
target-only 1977 X TAF, 54 et 56 4 2 AE LI CPU il 2~ TAE, b ln e & el 2 —
ASGNEBERAL, AR I B ML, AR5 AL CPU 525 4% XA B 2% it il DL T AR 7R e s g —
INIRAFRA slave B, 5 Ui A B X e SUR R IOA T (1) e 6, FE AT 22 AT 4, el
B O L. T master 8Ll &l LLX AN L5 5% T, master B4 GBI ATE 4L CPU 1117
NI ENL R RE 2R ) A B AL E PCT 4%, IR A%, DMA il & T-IX Rl i, BPAS 75 22 3241
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CPU TS N USB EHIEHl s DMA HHELS A AE. I LLIRAN 75 24T FF XM e J A
PCI J EAE A — I % A R — 0 Be & e ik . = T 7 384 e A RE e 943 21 Master, w5
BN T ERE TAR—BEIAE T FLABE IR 5 44 (H AR BEANBE A WL S 1AL T, R A
FLURTRE ST Bl AR U, 2 S AN I T

fziii DMA

N — k%, usb_add_hcd,drivers/usb/core/hcd.c tf:

1548 /**

1549 * usb_add_hcd - finish generic HCD structure initialization and register
1550 * @hcd: the usb_hcd structure to initialize

1551 * @irgnum: Interrupt line to allocate

1552 * @irgflags: Interrupt type flags

1553 *

1554 * Finish the remaining parts of generic HCD initialization: allocate the
1555 * buffers of consistent memory, register the bus, request the IRQ line,
1556 * and call the driver's reset() and start() routines.

1557 */

1558 int usb_add_hcd(struct usb_hcd *hcd,

1559 unsigned int irgnum, unsigned long irgflags)

1560 {

1561 int retval;

1562 struct usb_device *rhdev;

1563

1564 dev_info(hcd->self.controller, "%s\n", hcd->product_desc);

1565

1566 set_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags);

1567

1568 /* HC is in reset state, but accessible. Now do the one-time init,

1569 * bottom up so that hcds can customize the root hubs before
khubd

1570 * starts talking to them. (Note, bus id is assigned early too.)

1571 */

1572 if ((retval = hcd_buffer_create(hcd)) !'=0) {

1573 dev_dbg(hcd->self.controller, "pool alloc failed\n");

1574 return retval;

1575 >

1576

1577 if ((retval = usb_register_bus(&hcd->self)) < 0)

1578 goto err_register_bus;

1579

1580 if ((rhdev = usb_alloc_dev(NULL, &hcd->self, 0)) == NULL) {
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1581
hub\n");
1582
1583
1584
1585

dev_err(hcd->self.controller, "unable to allocate root

retval = -ENOMEM;
goto err_allocate_root_hub;

b
rhdev->speed = (hcd->driver->flags & HCD_USB2) ?

USB_SPEED_HIGH :

1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
etc).
1597
1598

1599
1600
1601
1602
1603
*/
1604
1605

USB_SPEED_FULL;
hcd->self.root_hub = rhdev;

/* wakeup flag init defaults to "everything works" for root hubs,
* but drivers can override it in reset() if needed, along with
* recording the overall controller's system wakeup capability.
*/

device_init_wakeup(&rhdev->deyv, 1);

/* "reset" is misnamed; its role is now one-time init. the controller
* should already have been reset (and boot firmware kicked off

*/

if (hcd->driver->reset && (retval = hcd->driver->reset(hcd)) < 0)

dev_err(hcd->self.controller, "can't setup\n");

goto err_hcd_driver_setup;

/* NOTE: root hub and controller capabilities may not be the same

if (device_can_wakeup(hcd->self.controller)
&&

device_can_wakeup(&hcd->self.root_hub->dev))

1606

wakeup\n");

1607
1608
1609
1610

"%s:usb%d",

1611

dev_dbg(hcd->self.controller, "supports USB remote

/* enable irgs just before we start the controller */
if (hcd->driver->irq) {
snprintf(hcd->irq_descr, sizeof(hcd->irq_descr),

hcd->driver->description,

hcd->self.busnum);

1612
1613
1614

if ((retval = request_irq(irgnum, &usb_hcd_.irq, irgflags,
hcd->irg_descr, hcd)) 1= 0) {
dev_err(hcd->self.controller,
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1615
irgnum);
1616
1617
1618
1619
irgnum,
1620
1621
1622

"request interrupt %d failed\n",

goto err_request_irq;

b
hcd->irg = irgnum;
dev_info(hcd->self.controller, "irq %d, %s 0x%O08lIx\n",

(hcd->driver->flags & HCD_MEMORY) ?
"io mem" : "io base",
(unsigned long

long)hcd->rsrc_start);

1623
1624
1625
1626
1627

} else {
hcd->irg = -1;
if (hcd->rsrc_start)
dev_info(hcd->self.controller, "%s 0x%08IIx\n",
(hcd->driver->flags &

HCD_MEMORY) ?

1628
1629

"io mem" : "io base",
(unsigned long

long)hcd->rsrc_start);

1630
1631
1632
1633
retval);
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650

by

if ((retval = hcd->driver->start(hcd)) < 0) {
dev_err(hcd->self.controller, "startup error %d\n",

goto err_hcd_driver_start;

/* starting here, usbcore will pay attention to this root hub */
rhdev->bus_mA = min(500u, hcd->power_budget);
if ((retval = register_root_hub(hcd)) !'= 0)

goto err_register_root_hub;

if (hcd->uses_new_polling && hcd->poll_rh)
usb_hcd_poll_rh_status(hcd);
return retval;

err_register_root_hub:

hcd->driver->stop(hcd);

err_hcd_driver_start:

if (hcd->irg >= 0)
free_irg(irgnum, hcd);

1651 err_request_irq:
1652 err_hcd_driver_setup:
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1653 hcd->self.root_hub = NULL;
1654 usb_put_dev(rhdev);

1655 err_allocate_root_hub:

1656 usb_deregister_bus(&hcd->self);
1657 err_register_bus:

1658 hcd_buffer_destroy(hcd);

1659 return retval;

1660 }

1566 17,5 E > flag, 2= T3¢ 7 TWkM, S8 2] T H5.

1572 47,hcd_buffer_create, ¥)#54k—A> buffer it L7 & g i —1i DMA T . 341408 — 4
USB THLE #3185 — 4% USB 2k, i USB W45 4 i — I0 35 22 TAE S A4 e 24 N A7 A
USB M4k 2 AL X AN F2 ] LS ] DMA 23 A 1] DMA, A& T DMA 75 = BT i

i) PIO J5 :X..DMA %% Direct Memory Access, Bl H 4% W A7 5 0] A48 1] DMA n e/ fime ?
ANTFEL CPU “T-TIOMIEL, A7 A 75 L (e, 3 e an i e A7 — > UHCT il 8, e ke, WA 3t

ANHO TS IBCT —HEROE AR IO, AR S ek B ORI I TR R R, SRR E IS T

HEAAEHEAS USB 1 RS0 T W] Kb B L S (e 2 4, 5 45 T IX A, A TAT LS K i AR il
BEIXAN )T, AT TR T DL A AR v 55 3 A0k 3 R B I g 15 , R B AR, AR T A
Bl 55 A1 14 usb-storage 7, 7F hub driver 1, 341 T it — /N e B usb_buffer_alloc,
IR 22 WA ) FIX A R HTU S L W T 4L B DMA A~ DMA [1)?

KT DMA, & BRI e B — AN A At SR 5 A3 A AN it 7 BB A7 BR S A 2 S i HCD
X7 AR5 B IR SIS A R I A 1ok E A0S, >k B drivers/usb/core/buffer.c 1
) hcd_buffer_create,

40 /**

41 * hcd_buffer_create - initialize buffer pools

42 * @hcd: the bus whose buffer pools are to be initialized

43 * Context: lin_interrupt()

44 *

45 * Call this as part of initializing a host controller that uses the dma

46 * memory allocators. It initializes some pools of dma-coherent memory
that

47 * will be shared by all drivers using that controller, or returns a negative

48 * errno value on error.

49 *

50 * Call hed_buffer_destroy() to clean up after using those pools.
51 */

52 int hcd_buffer_create(struct usb_hcd *hcd)

53¢

54 char name[16];

55 int i, size;

56
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57 if ('hcd->self.controller->dma_mask)

58 return 0;

59

60 for (i = 0; i < HCD_BUFFER_POOLS; i++) {

61 if (1(size = pool_max [i]))

62 continue;

63 snprintf(name, sizeof name, "buffer-%d", size);

64 hcd->pool[i] = dma_pool_create(name,
hcd->self.controller,

65 size, size, 0);

66 if ('hcd->pool [i]) {

67 hcd_buffer_destroy(hcd);

68 return ~-ENOMEM;

69 )

70 )

71 return O;

72 %

MR 1ZEAYL, J5F 64 17,1 T dma_pool_create efi%k, XA ok ot J& 2L 1E 25 61 1 N 77
(1 ek £k, Bl S AR JE, G2 — > DMA L, W% e LT —ANg5 M4k, struct dma_pool, it & %
IR A~ DMA B, 13X R 2501 3R [ E gt 2 A2 BRI E> DMA . 2 S0 8 2R Wk 1 FH
hcd_buffer_destroy, it &5k [ [d—> 30k,

75 /**
76 * hcd_buffer_destroy - deallocate buffer pools

77 * @hcd: the bus whose buffer pools are to be destroyed
78 * Context: lin_interrupt()

79 *

80 * This frees the buffer pools created by hcd_buffer_create().
81 */

82 void hcd_buffer_destroy(struct usb_hcd *hcd)

83 ¢

84 int i;

85

86 for (i = 0; i < HCD_BUFFER_POOLS; i++) {

87 struct dma_pool *pool = hcd->poolli];
88 if (pool) {

89 dma_pool_destroy(pool);

90 hcd->pool[i] = NULL;

91 >

92 >

93}

Fi3 X BRI dma_pool_destroy, HAE A S 1.
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TS 22 1) Sk~ 5 S8t P R S AT T 8 T, o] DA B R M 2 R T8 ] 2 W 2 5%
(KA B 500> 1) 2%, dma_pool_alloc fil dma_pool_free, ifijiX i 4™ e& K iE S 55 Fedl T 11
usb_buffer_alloc UL k& usb_buffer_free fHIK R 1. T2 T AT RE XA R BT ARHS, >k
drivers/usb/core/usb.c:

568 /**

569 * usb_buffer_alloc - allocate dma-consistent buffer for
URB_NO_xxx_DMA_MAP

570 * @dev: device the buffer will be used with

571 * @size: requested buffer size

572 * @mem_flags: affect whether allocation may block

573 * @dma: used to return DMA address of buffer

574 *

575 * Return value is either null (indicating no buffer could be allocated), or

576 * the cpu-space pointer to a buffer that may be used to perform DMA to
the

577 * specified device. Such cpu-space buffers are returned along with the
DMA

578 * address (through the pointer provided).

579 *

580 * These buffers are used with URB_NO_xxx_DMA_MAP set in
urb->transfer_flags

581 * to avoid behaviors like using "DMA bounce buffers", or tying down I/0

582 * mapping hardware for long idle periods. The implementation varies
between

583 * platforms, depending on details of how DMA will work to this device.

584 * Using these buffers also helps prevent cacheline sharing problems on

585 * architectures where CPU caches are not DMA-coherent.

586 *

587 * When the buffer is no longer used, free it with usb_buffer_free().

588 */

589 void *usb_buffer_alloc(

590 struct usb_device *dev,
591 size_t size,

592 gfp_t mem_flags,

593 dma_addr_t *dma

594 )

595 {

596 if ('dev || 'dev->bus)
597 return NULL;
598 return hcd_buffer_alloc(dev->bus, size, mem_flags, dma);
599 }

600

601 /**
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602 * usb_buffer_free - free memory allocated with usb_buffer_alloc()

603 * @dev: device the buffer was used with

604 * @size: requested buffer size

605 * @addr: CPU address of buffer

606 * @dma: DMA address of buffer

607 *

608 * This reclaims an I/O buffer, letting it be reused. The memory must
have

609 * been allocated using usb_buffer_alloc(), and the parameters must
match

610 * those provided in that allocation request.

611 */

612 void usb_buffer_free(

613 struct usb_device *dev,
614 size_t size,

615 void *addr,

616 dma_addr_t dma

617)

618 {

619 if ('dev || !'dev->bus)
620 return;

621 if ('addr)

622 return;

623 hcd_buffer_free(dev->bus, size, addr, dma);
624 }

IR B4R, AT Bt 2 hed_buffer_alloc fil hed_buffer_free, T &t — IR, K A
drivers/usb/core/buffer.c:

96 /* sometimes alloc/free could use kmalloc with GFP_DMA, for
97 * better sharing and to leverage mm/slab.c intelligence.

98 */

99

100 void *hcd_buffer_alloc(

101 struct usb_bus *bus,

102 size_t size,

103 gfp_t mem_flags,
104 dma_addr_t *dma
105)

106 {

107 struct usb_hcd *hcd = bus_to_hcd(bus);
108 int i;

109

110 /* some USB hosts just use PIO */
111 if (bus->controller->dma_mask) {

% 35 U 3t 234 1T



Linux #Led: )|z F & UHCI

112 *dma = ~(dma_addr_t) 0;

113 return kmalloc(size, mem_flags);

114 >

115

116 for (i = 0; i < HCD_BUFFER_POOLS; i++) {

117 if (size <= pool_max [i])

118 return dma_pool_alloc(hcd->pool [i], mem_flags,
dma);

119 >

120 return dma_alloc_coherent(hcd->self.controller, size, dma, 0);

121}

122

123 void hcd_buffer_free(

124 struct usb_bus *bus,

125 size_t size,

126 void *addr,

127 dma_addr_t dma

128)

129 {

130 struct usb_hcd *hcd = bus_to_hcd(bus);

131 int i

132

133 if (laddr)

134 return;

135

136 if (bus->controller->dma_mask) {

137 kfree(addr);

138 return;

139 >

140

141 for (i = 0; i < HCD_BUFFER_POOLS; i++) {

142 if (size <= pool_max [i]) {

143 dma_pool_free(hcd->pool [i], addr, dma);

144 return;

145 >

146 >

147 dma_free_coherent(hcd->self.controller, size, addr, dma);

148 }

F T, F 205 H a2 dma_pool_alloc fil dma_pool_free. 4 AL il g 21 i S5 A S
£ DMA #:4EWe?E W ETX A dma_mask 7 A?BRAE O T, dma_mask 755 e B i s fis
¥z k% pci_scan_device i E N T OxFIfffff.struct device Z5HiA#H —/NEi i u64
*dma_mask, i 1—4~ PCI & A e Fr DMA, LA N %At probe p& £ 1 H
pci_set_dma_mask #1iX4> dma_mask 5 & & NULL A —AN A R 249E 1 PCL % &
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T 2 S HE DMA [ XA 51 22 (14 O, Ll AR (19 162 46 L RESCRYE 24 47 1) -4k, ARl f5m ik
¥E dma_mask K5 PCI 2, R 5524 dma_mask %% 4 0x0OfFffff. K stk PCI %
B 32 A7 13- HE IR, BT LRSS A0 A VB (1K) OXFAEFFFFE. AN I JT & 8 AT 1 (R e e AN B8 1 348 1
XSRS A A 1 X AE include/linux/dma-mapping.h Hiix s

16 #define DMA_64BIT_MASK  OxffFfFfFffffffffULL

17 #define DMA_48BIT_MASK 0x000OfffffffffffULL

18 #define DMA_40BIT_MASK 0x000000ffffffffffULL
19 #define DMA_39BIT_MASK 0x0000007fffffffffULL
20 #define DMA_32BIT_MASK 0x00000000ffffffffULL
21 #define DMA_31BIT_MASK 0x000000007fffffffULL
22 #define DMA_30BIT_MASK 0x000000003fffffffULL
23 #define DMA_29BIT_MASK 0x000000001fffffffULL
24 #define DMA_28BIT_MASK 0x000000000fffffffULL
25 #define DMA_24BIT_MASK 0x0000000000ffffffULL

ANt H HT7E drivers/usb/ H 3% B N K251 H pei_set_dma_mask, K 4B R T
(R 53 1 2% H RE i AL 3 32 07 Mkl 3 ) 135 150 K I 1 4 AR B0 1E 28 AR SRR AT 5 AR = ok
— NSRRI B A AR A T 7 probe Fir B pei_set_dma_mask & — 1, & WAR s
AR B A BB IE A 1 EAT DMA A8, 0% T XA BB A, nT LLS 2% drivers/net T Le
K AR Z W -RIRBN AR FH T 3X A s, BRI PR 2 oSt 2 e 32 4.

LA, B A 2L EXUA DMA s B3 AN DF 1 AH 5 200 R 7 B ok U

% —,hcd_buffer_alloc %4, 111 47, 27, a0k dma_mask &y NULL, B WX A EALES 6l 3%
RS Hr DMA, B2 A8 1 S5 a6 75 125 FRil A7, B kmalloc. 88 J5 HE i 7 mlh BLREIR 1], i AN 2 4k 45

AT FHABA dma_pool_alloc e % [FFE) FIKTE hed_buffer_free w2 —#FE, %4
DMA i H#: ] kfree BEIR A7, AN TE 22 H] dma_pool_free T .

5 ARNZE R BX A AT AN BB IR TR A B, dma_alloc_coherent Al
dma_free_coherent,iX ¥4 & i th 2 1 ok HiE DMA P AE 1), AE S e AT 13 & F g Ee s K IR A7,
tean N A~ page I HSF, 11 DMA s R4 AR SR st A& B b 45 /INFT /0N i 2GR P A2 FRE ). 4 T USB
T R4 5 4 drivers/usb/core/buffer.c /5 LT — AN AL :

25 /* FIXME tune these based on pool statistics ... */
26 static const size_t pool_max [HCD_BUFFER_POOLS] = {

27 /* platforms without dma-friendly caches might need to
28 * prevent cacheline sharing...

29 */

30 32,

31 128,

32 512,

33 PAGE_SIZE / 2

34 /* bigger --> allocate pages */

35},

37 U3 234 U
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HCD_BUFFER_POOLS XA E A 4.4545 hed_buffer_alloc e LU MG KA, 7T LA
FRTE, PR ESE HEAS 32 N FATLAA, 128 M FATELN, 512 MU, i w2 2 — 4
PAGE_SIZE VLN, sl AL XA WAri T, 75 WA, st #5118~ dma_alloc_coherent 1.
R T IR A%t — FF

% —,struct usb_hcd &5 #4447 1X 4 —AN i, struct dma_pool *pool
[HCD_BUFFER_POOLS], &A% M & 1E hed_buffer_create i 1y, BP 24 BLXAS
pool_max AAAIE T 4 N7, B A hed_buffer_alloc gt nl LUXFEH.

%504, % 1% dma_pool_create/dma_pool_alloc/dma_alloc_coherent ix &k % B AAE 4
SETLA B AT AT — N5 BE A DR B FE 7 PR FAS FH S Ca e, 380 2 BT A 1 1) 4 LR B R, DR Ay ity
RS A BRI

Ok, ¥l T hed_buffer_create il Fefl1i4 2015 usb_add_hcd #ok, 4k 441 k.

A%, 1577 47 ,usb_register_bus. AT, —4 USB LML HI 25t =k —4 USB
R, TR FE ML S P IE 2 — 4 Bkl AL, B AN AE B4R, se S I T-HE T, T 2 B A
ARk, e AT R T2

Fr LAIZ HLAVE S B2 LA il 2 R0 R B, FRATT 20 M ARA 1) AR SR U6 1 M — 4R 2k R
drivers/usb/core/hcd.c:

712 /**

713 * usb_register_bus - registers the USB host controller with the usb core
714 * @bus: pointer to the bus to register

715 * Context: lin_interrupt()

716 *

717 * Assigns a bus number, and links the controller into usbcore data

718 * structures so that it can be seen by scanning the bus list.

719 */

720 static int usb_register_bus(struct usb_bus *bus)

721 {

722 int busnum;

723

724 mutex_lock(&usb_bus_list_lock);

725 busnum = find_next_zero_bit (busmap.busmap, USB_MAXBUS,
1);

726 if (busnum < USB_MAXBUS) {

727 set_bit (busnum, busmap.busmap);

728 bus->busnum = busnum;

729 } else {



Linux #Led: )|z F & UHCI

730 printk (KERN_ERR "%s: too many buses\n",
usbcore_name);

731 mutex_unlock(&usb_bus_list_lock);

732 return -E2BIG;

733 >

734

735 bus->class_dev = class_device_create(usb_host_class, NULL,
MKDEV(0,0),

736 bus->controller,
"usb_host%d", busnum);

737 if (IS_ERR(bus->class_dev)) {

738 clear_bit(busnum, busmap.busmap);

739 mutex_unlock(&usb_bus_list_lock);

740 return PTR_ERR(bus->class_dev);

741 }

742

743 class_set_devdata(bus->class_dev, bus);

744

745 /* Add it to the local list of buses */

746 list_add (&bus->bus_list, &usb_bus_list);

747 mutex_unlock(&usb_bus_list_lock);

748

749 usb_notify_add_bus(bus);

750

751 dev_info (bus->controller, "new USB bus registered, assigned bus
number %d\n", bus->busnum);

752 return O;

753 }

Linux H4 5 Bafi—/ register ¥ 8 ZO00 & B0 M3, VIO —Fiis i, BEAG 706 Linux
PR R ST PR A R A8 1Sl 2 i 49 52 Y register 1) eR B AR AR 187 0, 7 245 4% 90 Ja i &
ENL—FE LR ARSI, Linux A% T ISR AT AN register s& 5501, st 508 I 6% 1L -
TS BAT AN T, BT A ERI I, UEG BT AN T 2L 1, Pl AN I (1, B BT AN
T, N BEAT AN 1), 05 B AN TE AL, 32 R BT AR K, ) AT AN ), 58 B
HASEEBUL, Bt A A BRI, R T8 A AR, e WA ALY, b HEE AL,
TR N EAER, AW A AT I, 2 R AR 1.

LA — B R B O R AT TN R AR 25 ) ()G T IX A R AR XA BRI 6 LEFRATTAEGES T 78 hub 2K )
HFHA choose_address. i 34145 —~> devicemap, mILET —> busmap. R 24, Ji
P —FEf. 78 drivesr/usb/core/hed.c o 5E X

88 /* used when allocating bus numbers */
89 #define USB_MAXBUS 64
90 struct usb_busmap {
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91 unsigned long busmap [USB_MAXBUS / (8*sizeof (unsigned
long))]1;

92 };

93 static struct usb_busmap busmap;

AN A TAE hub KB+ devicemap 7344, 2 (11451872 1% map — A7 128 {7, 7]
HWTREXHL busmap 3847 64 A7 Bt il —ILAT LAY 64 45 USB e 2. AL, X A1 1 28 L
FART A, XA B4 2 T LA R LRI 7452

735 4T, class_device_create, XN EE Linux ¥ 444580 oh — MR IERI 56 5, I K Intel 1)
ANV ST AT 7S KA, 25 Intel TR PR I FRAEE 1) — sl 4B /S KM EMSE T T R oK, 28
Je TR PR R T — 24— 45 U, B AN FIE AR T XS KME 7 — A4 Result
Orientation, FH " SCUA AL BAGE R4 3 m) ISR AE BRATE AT HTX — I B I % 7. Linux 2.6
WA BRI R AL T R B A SERE B 8, e A1 E drivers/base H 3% N, X1 1 6 8 500k i S
AR T LG —F , A A HEIE R I 2 A8, BR AR 1K H R3S ZEAY A TR A 1 4 B2 2
LT SEILI) . 5IK e I Atk o K5, BB 19 LU ASE U IR TR vt LA S 3 ) B B B AT IAT 2 5
A 2R, - PR AR I AT AE .

s hy, A21x B class_device_create MR SEAT A 2BAT 1 H1TE ¥ % B FN sysfs 45 G40 5%,
o B8 S WA B AR (R R SR K el 2 sy sfs. BT LUSE—Fl 55 NI ELSE, AN % B/ sysfs I 2 25U
AN It FRINAE B SRR A R T 22 (175 5,

B AT AR class?CH+ I E FAT— @A AENIE class M, Bl 5T LR Sid C++ R, 1]
U A WAEEHEAA Thinking in C++11%—3&, Tl class M2 51E . class 2K, W%
B 5] NS SULE T Lk — SSRORA 1) 2R 5 AR 15 50 D0y b, 5000 EDW, LE an [F)FF 2 scsi e, il g
PR IEREAE W AT APARD IS T — 28, 1X — Kt & scsi_device. T2t nl LAft/sys/class i
HENL AN SO, X L RAR B[] — AN 2R R 25 T e 4 L A IR 5 S P LS B /sys/class 1 i)
DU BIIXLL2, G IS 20847 N4 usbceore.

localhost:~ # Is /sys/class/
backlight graphics mem net spi_master vc
dma input misc pci_bus tty vtconsole

MR X B Y class_device_create 15— N2 402 usb_host_class, & &4 R itile?

1A T4 L) 45 usbeore VI AA AL & %, usb_init(). Z&AT17E hub driver b & iid,usb_init
& Linux A usb 7RG AL — VI — DI #0 I B IR 46 XA s A x4 — B

877 retval = usb_host_init();
878 if (retval)
879 goto host_init_failed;

BARE & A T 453545, usb_host_init 2k [ drivers/usb/core/hcd.c:

671 static struct class *usb_host_class;

40 U 3 234 U



Linux #Led: )|z F & UHCI

672

673 int usb_host_init(void)

674 {

675 int retval = 0;

676

677 usb_host_class = class_create(THIS_MODULE, "usb_host");
678 if (IS_ERR(usb_host_class))

679 retval = PTR_ERR(usb_host_class);

680 return retval;

681 }

EIRATIAE 4R R & HLEsPL 2% T hnZk usbeore, & 11 /sys/class/ Nifiss k4 St 4.

localhost:~ # modprobe usbcore

localhost:~ # Is /sys/class/

backlight dma graphics input mem misc net pci_bus spi_master tty
usb_device usb_host vc vtconsole

X T 4?2 7T WA H%,usb_host fl usb_device, #5222 T AT ARG NIE,
iXH. class_create p& %3k 18 /sys/class/ T i il i — 4 usb_host i H 3. 11
usb_device &75 % —A b Al ), usb_devio_init. 5 k& —FER, t & class_create
PR%L. T usb_device FAMIHA L2 UL T, 42 E FRA1IX AN usb_host. AT 11X HL i H
class_create )5 IR [MMEIRZ: T usb_host_class, ifiixX iF j& el & 45
class_device_create 15— Z4, It LARAFE AN B N E0E AT H AR &7
/sys/class/usb_host/ i 32— AN ST & —A H 3, A S5 S AL KT ARl A A I3
TR — S usb_hostn [ SCPFelas e H s, HARGEAT 4 AR T T E R UiE, A2k
BATEA IEL uhci-hed, X g n] DUE HIXAS B s 25 1.

localhost:~ # Is /sys/class/usb_host/
SR G FRATHE X AN, 15K B SR

localhost:~ # modprobe uhci-hcd

localhost:~ # Is -l /sys/class/usb_host/

total O

drwxr-xr-x 2 root root 0 Oct 4 22:26 usb_host1
drwxr-xr-x 2 root root 0 Oct 4 22:26 usb_host2
drwxr-xr-x 2 root root 0 Oct 4 22:26 usb_host3
drwxr-xr-x 2 root root 0 Oct 4 22:26 usb_host4

KN RIX G LA 4 A uhch RS, B LA CUR B, 20 0l B ENE s 7 —A
H 5%.1f1 usb_host ST 1,2,3,4 HE WA B busnum, BLE 2% 5, K4 — A A1)
WG — 4 B L RN RATTHE class_device_create (iR [F{EIKES T
bus->class_dev.struct usb_bus #5 — % 5 struct class_device *class_dev,iX4 > 7
BiFRAE class device,iX AN G5 4450 5 KB 1 ARSI SCAN K, AH I B £ A5 R 1) £ FE SR Tt A2 A
B, bR EX SRS KB, R 584 i AAERBR B &AL class X AN 4 IR ] LAERAT IR 3%,
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PRAT LU AT BE 2> (K S RFBE A, DRA SO0 R i 80 88 B R 22 580 AR L 22 7T BLLE R K BE A5 AR
AAAE/sysfs N HARBL R, ARABOZ 2 i, U AR HRIET) 80 Ji AHZ — MBI, IR %
SITE A7 L8 AR P AR TR, VR AR 25 SCRRBE R AR AR 18 e 46 P IS kool 55 52 31 3t 5 A 78
ARSI T A8 AR B, TRAR N T 48 AN SRR S ARG SR AR 2 TR NE 1, DR A P 8
IR S A EATIR 2 A X IE B B BA T AR EOR K LRGeS pE A5 SRR AR
RASARE L, B T AN BRI A% AR T AR H AR P45 (KA, SN 38 15 2, A e f
HE W IR . DX b A e NARAT RT BE BN R SR (R 2 A R P Lo N BE 0 Ja A AR B A X
b BESA BRI OR TR > RIS ] !

FrLLX B 743 171X 4423, 8T class_set_devdata, X it 52 G () A% 358 AR HY [
SCHE, Al struct class_device 1A —/ Mk it void *class_data, #Fx 4 class-specific
data, M7t include/linux/device.h 5E X T class_set_devdata Fl—A 552 %f W ¥ 5k %1
class_get_devdata.

279 static inline void *

280 class_get_devdata (struct class_device *dev)
281 {

282 return dev->class_data;

283 }

284

285 static inline void

286 class_set_devdata (struct class_device *dev, void *data)
287 {

288 dev->class_data = data;

289 }

S AT L EARRXAS eR 0 F 1 ARRS 0] 0, S A4 13X 4 host %W class_device (1)
class_data #¢I{H 4 bus. IXHEARH— H AL class_device $L 2NV 1) bus AT
HEIH] class_get_devdata B ). e & B [ROR 88 75 T340 — AN A B IM R Rl e 2 4845
IR ZR AR, W A AR P AL 1 R B e N R AL 1 B 5, FRAT T AR P it A2 R P K 2 R 4

I, 4k 52,746 17 AR BAR RN FI#1E. usb_bus_list J&—~4 /A, 14
drivers/usb/core/hcd.c H15E X:

84 /* host controllers we manage */
85 LIST_HEAD (usb_bus_list);
86 EXPORT_SYMBOL_GPL (usb_bus_list);

FEREM— 2% 2l A IX AN BA S LS I — ANt 35 .struct usb_bus H45 —ANi i struct
list_head bus_list. A LLix B EH 48 list_add Bl wT.

749 17, usb_notify_add_bus, 7 S b ST LT 50 . DR R A1 A B8 5ok Tt 4T 7
ST PR 00 2 B RE A U 73R40, 010, I T IR, A R, R 3K ELA LAl 5 e 2
F (0 5 L — R 5 T SR P — TR AR/ B B, TR0 Tt LS S 9 OB R i,
KA B BRI ST 45 B4/ proc/bus/usb R &% 0 f, Lk,

42 U 3 234 U
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localhost:~ # Is /proc/bus/usb/
001 002 003 004 devices

XJUAS SRR A XA R BT 2 R IRICR

U 7 ,usb_register_bus HEFH 5 T, 5 —k[HF] usb_add_hcd H1>k.1580
17,usb_alloc_dev # i H, 1XA™ bR EFRATT T AN B A AL FRATT R 45 P B 3 45 280 PR B ] A1
4 usb_notify_add_bus F 2 B A6, XA AR 2 Linux H1) notify AL, X2 Linux
VA A — Pl 0 <A [ )8 Ak BT A1) A 3 PR SN A 7 1) A R A T L kdb rhoglh & R R T i
HUHEIEN kdb 1) XL AL 99 266 2 SRl H 0 S H, I8 AR ™ BB /N "7 A6 3 B 43 A —+,
WA H L M 7E usb 1 R, LURT A X FLE], 2 Greg [H]%%7E 2005 47 ik
BOIEA ) ISR N usb HAME XML e A AU Greg 42 Linux ' USB
BTN A ERAN L TR KL 2 B A A i

EVERASHIRIE ()

U7 ,usb_alloc_dev, % 4 #Z&M, £EJF hub BXA I A2 AN )R RREL P 56— A 3% LA st
J& o Root Hub Hiif§ T — struct usb_device 45#4%, 31 H¥IIGAL, ¥k D HE IR 25 454 rhdev.
[F X > eR B FeAT T 7] LLANTE, Root Hub [ parent 45414517 T Controller 4 & .

1585 47, #fi ¢ rhdev [t speed,UHCI #1 OHCI # & T % &1 USB1.1,1 EHCI A&k H
USB2.0. 4 USB2.0 A4 5& X T e s [R50 £, LA IR 1 % HAT P Mol 2, I TERT 40l A
EHCI 13Kz A4 € LT —A flag,HCD_USB2. i LLFAA 13X HLid 5% 1) rhdev->speed #li it
USB_SPEED_FULL. A 3w 22 FH ke — 1, hed->driver ZEREATT g B2 A4~
hc_driver, Bl uhci_driver, 5 H R fFiX—/ driver.

1593 17,device_init_wakeup. 0 MM 17 hub BR2hF WL 1. 238 AN SH0E 1 siEiE Al
2 Root Hub [¥] Wakeup BE 74T IF T . 1E anie B LU iR ISRE , fRELE G AN, /R o] LAZE I U
driver HLfE e H.

1598 17,40 % hc_driver 14 reset s %, 5t e, "EATTH) uhci_driver Hm SRS A 1. 1] 2=
Fe W X, HE e o uhci_init. BT DX s gl 28 X AN 50T, BAR e A 5 R RN TE R
VE ] Reft— ) 464k . &3k [ drivers/usb/host/uhci-hed.c:

483 static int uhci_init(struct usb_hcd *hcd)

484 {

485 struct uhci_hcd *uhci = hcd_to_uhci(hcd);

486 unsigned io_size = (unsigned) hcd->rsrc_len;
487 int port;

488

489 uhci->io_addr = (unsigned long) hcd->rsrc_start;
490
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491 /* The UHCI spec says devices must have 2 ports, and goes on to
say

492 * they may have more but gives no way to determine how many
there

493 * are. However according to the UHCI spec, Bit 7 of the port

494 * status and control register is always set to 1. So we try to

495 * use this to our advantage. Another common failure mode
when

496 * a nonexistent register is addressed is to return all ones, so

497 * we test for that also.

498 */

499 for (port = 0; port < (io_size - USBPORTSC1) / 2; port++) {

500 unsigned int portstatus;

501

502 portstatus = inw(uhci->io_addr + USBPORTSC1 + (port *
2));

503 if (!(portstatus & 0x0080) || portstatus == 0xffff)

504 break;

505 )

506 if (debug)

507 dev_info(uhci_dev(uhci), "detected %d ports\n", port);

508

509 /* Anything greater than 7 is weird so we'll ignore it. */

510 if (port > UHCI_RH_MAXCHILD) {

511 dev_info(uhci_dev(uhci), "port count misdetected? "

512 "forcing to 2 ports\n");

513 port = 2;

514 >

515 uhci->rh_numports = port;

516

517 /* Kick BIOS off this hardware and reset if the controller

518 * isn't already safely quiescent.

519 */

520 check_and_reset_hc(uhci);

521 return O;

522 }

ALY Sk — AN S5 R4 struct uhci_hed, 1R 4R, iX 2 uhci B 1.

371 struct uhci_hcd {

372

373 /* debugfs */

374 struct dentry *dentry;
375

376 /* Grabbed from PCI */

%44 U 3 234 T
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377 unsigned long io_addr;

378

379 struct dma_pool *qgh_pool;

380 struct dma_pool *td_pool;

381

382 struct uhci_td *term_td;
*/

383 struct uhci_gh *skelgh[UHCI_NUM_SKELQH];
QHs */

384 struct uhci_gh *next_gh;

385

386 spinlock_t lock;

387

388 dma_addr_t frame_dma_handle;

389 __ le32 *frame;

390 void **frame_cpu;

391

392 enum uhci_rh_state rh_state;

393 unsigned long auto_stop_time;
*/

394

395 unsigned int frame_number;

396 unsigned int is_stopped;

397 #define UHCI_IS_STOPPED 9999
frame # */

398 unsigned int last_iso_frame;

399 unsigned int cur_iso_frame;
*/

400

401 unsigned int scan_in_progress:1;
running */

402 unsigned int need_rescan:1;
scan */

403 unsigned int dead:1;

404 unsigned int working_RD:1;
doesn't

405

406 unsigned int is_initialized:1;
*/

407 unsigned int fsbr_is_on:1;

408 unsigned int fsbr_is_wanted:1;
FSBR? */

409 unsigned int fsbr_expiring:1;

410

45 U 3t 234 W1

/* Terminating TD, see UHCI bug

/* Skeleton

/* Next QH to scan */

/* Hardware frame list */

/* CPU's frame list */

/* When to AUTO_STOP

/* As of last check */

/* Larger than a

/* Frame of last scan */

/* Frame for current scan

/* Schedule scan is

/* Redo the schedule

/* Controller has died */
/* Suspended root hub

need to be polled */
/* Data structure is usable

/* FSBR is turned on */
/* Does any URB want

/* FSBR is timing out */
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411 struct timer_list fsbr_timer; /* For turning off FBSR */

412

413 /* Support for port suspend/resume/reset */

414 unsigned long port_c_suspend; /* Bit-arrays of ports */

415 unsigned long resuming_ports;

416 unsigned long ports_timeout; /* Time to stop
signalling */

417

418 struct list_head idle_qgh_list; /* Where the idle QHs live
*/

419

420 int rh_numports; /* Number of root-hub
ports */

421

422 wait_queue_head_t waitgh; /* endpoint_disable
waiters */

423 int num_waiting; /* Number of waiters */

424

425 int total_load; /* Sum of array values */

426 short load[MAX_PHASET]; /* Periodic allocations
*/

427 };

AR K] NI AN 2 A 2 B B TEA RS N (097 , BRI 5 A5 RO S8 A0 25 1R i S5 4 15 2
BULA G BAAER T B B2 A R, B B GEAEIR S AR T AL BRI < <
o 5 > > L T A BT LA OIS g e gt R I8 28 55N RURIGE L N R TR AR R B A I A RE
N TR L AL L, B R AP LN AR BR. S AN IR 4 I i B A2 Linux A% ACAS?

FHlEHISRPIGEH (2D
485 47,hcd_to_uhci,>k & drivers/usb/host/uhci-hcd.h,

429 /* Convert between a usb_hcd pointer and the corresponding uhci_hcd */
430 static inline struct uhci_hcd *hcd_to_uhci(struct usb_hcd *hcd)

431 {

432 return (struct uhci_hcd *) (hcd->hcd_priv);

433 }

434 static inline struct usb_hcd *uhci_to_hcd(struct uhci_hcd *uhci)

435 {

436 return container_of((void *) uhci, struct usb_hcd, hcd_priv);

437 }

%46 U 3t 234 W1
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R AR X AN B B e At J2 uhci_hed AT usb_hed 2 ) (%6 & TR hed->hed_priv
At A2 % TA A 2] struct usb_hed 47—t unsigned long hed_priv[0], LR K
B LU X R R B K LB — K E I b, il 3] 7 K4 albcamus, £t g 5, 3
A PSR KAE, SR s AL b 1 A B AL B T B gee a2 A, B R IR, B 1A S,
AUNHF-4E QQ Ml ! R 48 BLEAMIF 4L P!

YRR PLHATIX AN i 4
localhost:~ # info gcc "c ext" zero

PR A 0t gee T Z K8 X2 gee Xt C g e AEpRitE C rh3RA T 84 1L
KEZDN 1, MEATE Linux WA SRR E SCREZ % A Blfn— N IosoE O RE K
FEHCAL, B A 7 5 R 10 2 T fEL R R A B R A TR K RS TR T AR O, B R AT X B
sizeof(hcd_priv)==0, JAF AT 24 T AN A A2 A5, T BRATTR S e el HLFR oA i, At 3 — [0
IR ) o7 PR AR A AT H i 2 ) (1 IR AT T T UK R,

hcd = kzalloc(sizeof(*hcd) + driver->hcd_priv_size, GFP_KERNEL);

Sbr b, X aie usb_create_hed w47, KA 2 I FRAT T B U, AR TR AE 3R AN TE , REBEAN AL 75
125, BATLAOM N driver->hcd_priv_size XA, AT LIAE uhci_driver F13k3), e 5t
J& sizeof(struct uhci_hcd), il hed->hed_priv ACE 15k /X 4> struct uhci_hed, R
AN T AR e X FEIRAT T AEF# hed_to_uhci 7R, 244K, &d 5k, uhci_to_hcd &
RO AR B T A TR G AP — T, AT EAEE uhci WU SRS IR SR, 4
FEBRATTXA R L A7 — e g5 b AR 58— 119, L n LS FRATT LS WEIHEA struct uhci_hcd
(R E A AT EE ISl PR AT 13X HLUXAS uhei, JLE WLEIEAS struct usb_hed 1454545, a2
AT HLIXAS hed. BFDLJS B 10 5 0L 2 AR £ 4 2l i uhci s 5 hed , I8EAH 1 2 fi#
BT . uhci BN uhci, it hed B4 hed.

% T K, io_size il io_addr [RAE AR L fifi.

SR 2 UE XS Root Hub e JUAN S .55 52 I 0 JFUA 1%, UHCI (¥ Root Hub £ A
et LT 8 A 1, B port S ARG 7. 0% B A 7 SR B UE RS 48, 1 %8 UHCT 2 X T
X728, WA PORTSC %547 2%, 4l /& PORT STATUS AND CONTROL REGISTER,
iy LIRS AR 25 A7 8%, VBT — A port AT X 4 —AN S A7 8%, AR NX K 27 A7 2% #1216 /> bits,
BN bytes, PRItk A Hb iz HE Eke it B — i H A7 AN bytes, ifii Spec #E Port 1 [rHhEA
THUTFAG1ES 10h A1 11h,Port 2 (fydhdik r f5 i, BRI T BETFaR 1955 12h 1 13h, FiAE
£ 5 1) J5 i, USBPORTSC1 3X AN 2 (11l 2 16,1845 —/MHufi USBPORTSC2 1Al N 18,i%
WA 2SR bR & Port AL &, WAk 16 it 10h,1fi 18 #ije 12h,UHCI & X% 77 4%
t1,PORTSC Jfie)a — KA 24, Cn A H 2 W74 T A2 ERTH LA PORTSC %4
AR BRATTITANEIE I T, A5 W FRA T A FH WA 22 A0 AN 0 117 23X B 1 7 R 2 A
USBPORTSC1 JFiaflJaik, — B T 2, Bl A 27 225 ME, B portstatus, % SPEC #E,
XANFAL BRI bit7 je— MR, A% —Eh 1 BT USRS 1,82 AN HAE T, b
O A T 00— P WA DR SR 1,250 R, X s AR R A A T
PO —F, inw B2 10 o R, w st word B AR AR IX L% word i, Bk
PORTSC #if7#8/2 16bits,—4~ word.inw BT 1250t & B AR 1O Huhil, B3Rk infm s &
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510 47,UHCI_RH_MAXCHILD 3}t 7,port ANfe kT 7, H AT, WA B S T, T R
port 4 2,524 UHCI spec ¥ 54> Root Hub /b P4~ port.

T2, uhci->rh_numports & i7 H>kids% Root Hub s 14,

WG 520 47,check_and_reset_hc(),iX > ek Bk e Oy, B DU i se R B 28 @ T
drivers/usb/host/uhci-hcd.c .

164 /*

165 * Initialize a controller that was newly discovered or has lost power

166 * or otherwise been reset while it was suspended. In none of these cases

167 * can we be sure of its previous state.

168 */

169 static void check_and_reset_hc(struct uhci_hcd *uhci)

170 {

171 if (uhci_check_and_reset_hc(to_pci_dev(uhci_dev(uhci)),
uhci->io_addr))

172 finish_reset(uhci);

173}

B EEHMNAT, TREMNATEALNILERFXSMNELNSADAN T . EHLEE — K
4, uhci_check_and_reset_hc >k H drivers/usb/host/pci-quirks.c,

85 /*
86 * Initialize a controller that was newly discovered or has just been
87 * resumed. In either case we can't be sure of its previous state.

88 *

89 * Returns: 1 if the controller was reset, 0 otherwise.

90 */

91 int uhci_check_and_reset_hc(struct pci_dev *pdev, unsigned long base)
92 {

93 ul6 legsup;

94 unsigned int cmd, intr;

95

96 /*

97 * When restarting a suspended controller, we expect all the

98 * settings to be the same as we left them:

99 *

100 * PIRQ and SMI disabled, no R/W bits set in USBLEGSUP;
101 * Controller is stopped and configured with EGSM set;
102 * No interrupts enabled except possibly Resume Detect.
103 *
104 * If any of these conditions are violated we do a complete reset.
105 */
106 pci_read_config_word(pdev, UHCI_USBLEGSUP, &legsup);
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107 if (legsup & ~(UHCI_USBLEGSUP_RO | UHCI_USBLEGSUP_RWC))
{

108 dev_dbg(&pdev->dev, "%s: legsup = 0x%04x\n",

109 _ FUNCTION__, legsup);

110 goto reset_needed;

111 >

112

113 cmd = inw(base + UHCI_USBCMD);

114 if ((cmd & UHCI_USBCMD_RUN) || !'(cmd &
UHCI_USBCMD_CONFIGURE) ||

115 I(cmd & UHCI_USBCMD_EGSM)) {

116 dev_dbg(&pdev->dev, "%s: cmd = 0x%04x\n",

117 _ FUNCTION__, cmd);

118 goto reset_needed;

119 >

120

121 intr = inw(base + UHCI_USBINTR);

122 if (intr & (~UHCI_USBINTR_RESUME)) {

123 dev_dbg(&pdev->dev, "%s: intr = 0x%04x\n",

124 _ FUNCTION__, intr);

125 goto reset_needed;

126 )

127 return O;

128

129 reset_needed:

130 dev_dbg(&pdev->dev, "Performing full reset\n");

131 uhci_reset_hc(pdev, base);

132 return 1;

133 }

5 — /N ek %k finish_reset Sk A drivers/usb/host/uhci-hed.c.

126 /*

127 * Finish up a host controller reset and update the recorded state.
128 */

129 static void finish_reset(struct uhci_hcd *uhci)

130 ¢

131 int port;

132

133 /* HCRESET doesn't affect the Suspend, Reset, and Resume Detect
134 * bits in the port status and control registers.

135 * We have to clear them by hand.

136 */

137 for (port = 0; port < uhci->rh_numports; ++port)

138 outw(0, uhci->io_addr + USBPORTSC1 + (port * 2));
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139

140 uhci->port_c_suspend = uhci->resuming_ports = 0;

141 uhci->rh_state = UHCI_RH_RESET;

142 uhci->is_stopped = UHCI_IS_STOPPED;

143 uhci_to_hcd(uhci)->state = HC_STATE_HALT;

144 uhci_to_hcd(uhci)->poll_rh = 0;

145

146 uhci->dead = 0; /* Full reset resurrects the controller */
147

XA B EIA R

pci_read_config_word iX AN & F4E ] E W RS i i ——— kR A AR, AT A AR 2
JEABK I P,

1t drivers/usb/host/quirks.c " —4T 156 TIX L8 18 X,

20 #define UHCI_USBLEGSUP 0xc0 /* legacy support */

21 #define UHCI_USBCMD 0 /* command register
*/

22 #define UHCI_USBINTR 4 /* interrupt register */

23 #define UHCI_USBLEGSUP_RWC 0x8f00 /* the R/WC bits */

24 #define UHCI_USBLEGSUP_RO 0x5040 /* R/0O and
reserved bits */

25 #define UHCI_USBCMD_RUN 0x0001 /* RUN/STOP bit */

26 #define UHCI_USBCMD_HCRESET 0x0002 /* Host Controller
reset */

27 #define UHCI_USBCMD_EGSM 0x0008 /* Global Suspend
Mode */

28 #define UHCI_USBCMD_CONFIGURE 0x0040 /* Config Flag */

29 #define UHCI_USBINTR_RESUME 0x0002 /* Resume

interrupt enable */

UHCI_USBLEGSUP J&—A 7 {74, T — A LB ik 1) 27 /7 4% LEGSUP 4:Fx 4 LEGACY
SUPPORT REGISTER,UHCI spec W% H & 5 W £ 19 T XA %F A7 4 . X B
pci_read_config_word XA p& X 4 — U H S FE X AN 27 A7 ds IO AE 132 K, 1 25 SR R A7 AE
i legsup HY A N AT R AN E RO BB e AT 0 =S, AR R B A AR 1)
E—fr#A—N @, than RO, RW, RWC, i MR &7 #14#%, RO #t/e Read Only, K, RW gl
Read/Write, n] 1] 5 .RWC it /& Read/Write Clear. 2 £7 s 547 an 5 & RWC K@ v, 54
FTORZAL T LI v DL S AR, 55 RW AN, RS 1A 1 BRZAL A% A0E
O, M4 RS 1At —A> 0, AT A A2 R A XA A = AR 242 . (UHCT Spec H 21X 4
i) :R/WC Read/Write Clear. A register bit with this attribute can be read and
written. However, a write of a 1 clears (sets to 0) the corresponding bit and a write
of a 0 has no effect.)
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ifif UHCI_USBLEGSUP_RO >} 0x5040,E10101 0000 0100 0000, & ] K#5 &% 4 LEGSUP
W AF 4 1 bit 6,bit 12,bit 14 X = {7k 1, X JUL A7 & N e (bit 14 2 R H
£7).UHCI_USBLEGSUP_RWC >} 0x8f00, ] 1000 1111 0000 0000, k5 &% LEGSUP %
1 %511 bit 8,bit 9,bit 10,bit 11,bit 15 24 1,iX JUAZEHEE RWC .0 BALIX AN 80— F,
SRIGHEAT 22 ), ARG ik legsup FIEATTAR Y, HBCR S 2 LEGSUP % #7243 1% bit 0,bit 1,bit
2,bit 3,bit 4,bit 5,bit 7,bit 13 & 754 1,1 JUA7 Lt RW )3 BRI RE 3, 3X JUALAT ] —
By 1 WRRFHE reset, HSX At B A KA TN AF41F — & UHCI spec &A1&k
L,RW (I 647 JEAE A B AT RW AE s iZb reset, &R e 1m4E -, 5205 b
bitO~bit5,bit7,bit13 iX JLI/ & & —1%% enable/disable 1) 3¢, H il & Wi A S A Re A7, 4 3%
TR B AT HE A 28 TP, FRAT TR N A AT DG B SR A > T BB K T —ANFHL, Rk A7 514,
HRFH T % 8 AR E SRR TFLSE L, SR A T 5 7, A S BT IR e
(A B — SRS, EAT 0 2 1 FURRIAAFIPRA, IEARREE A%, e R4
RASFRRAT LRSI PR FATE B A5

113 47, UHCI_USBCMD £4E UHCI [ & %5 4788, X /& UHCI Spec 5 XK 25 £ 2% X
754 00h F1 01h 4k, Ll UHCI_USBCMD (&4 0.

KT XA A7 o8, 75 B2 B L IX 4 UL, 1 58 A2 bit 03X — {74k {F RS bit, Bl Run/Stop, *4ix
—AIRECE A 1,378 HC FFUR AL BT L, P BEAT A 2 bt A& Bt b (1) URB. AR, IAE I B LIE AR
B, P BLIX — AL AT E O 0L ME T IR B RS 1 e R e o 1, AT
reset.UHCI_USBCMD_RUN f#){ % 0x0001, B 4E bit 0.4 A 2% [E 2 bit 3 M bit
6.bit 3 #i#k >l EGSM, Rl Enter Global Suspend Mode,ix—fi} 1 %75 HC ¥ Global
Suspend Mode, X EAR A USB A8 5 1) EIX — {7 B BN 0 M Bk H X AMEX, AR A AT
XL X — A B A T 0, AT reset, 5 B A B Kl reset (I H 2N T
TR AR T R BT RS 5y, Lk E LR 28 A B R T 25, OB a9 i AR 3% .- bt
¥iFrA CF,RI Configure Flag, ¥ & 11X —{7 & 7s EN LA HIES 07 IE AL AC & 1 R o, WAk an
BEHUE R BSIEAE XA BIRA T AT L H reset T AIZEE FoR, 6 TIX AN A28 1 0, 3
AT B, W HC 245 1010, I Hee ik R, I Bl 2 e B XM i 5L AT AT 0 24
reset 1.

Nk, 121 47,158 — A7 2%, UHCI_USBINTR,{i ) 4.UHCI spec & X T — A rhlfife
A7 He . H T/O Mk T 04h A1 O5h AR BAR — U IRAT IS I rh BT 56 T XA S AL 2 IRk an R
Fios:

R, bit 15 2 bit 4 ZLREA7, I HBRIANV %42 O, 5T LARATT G757 BRER. i )~ LA 72 IR B
MNWoiZ# i, Bl disable s, 80 UiV iZ % BN 0, bit 1 j&4M54h,Resume Interrupt
Enable, iF 41 uhci_check_and_reset_hc & £ i (#7388 30— 4, 8 FH XA e Eof PR el g
(1 bR S, — PR A AS AL 35 R DA R P B, 3K g — P 1) AR, B — o 2 W B e
resume [1J B, BRI 20 BAT TR HTIX AN R EOR AR T35 —Fb bR S AH AR S R SRR
A4 B iy, 1] Bk B R GXAN T A 06 T e NS, L NG 1528 B, BUAR R 3K T b, {1
FEAR 2 RiTih 22 22 /b /Dl LA 3 NBIRE . i %5 T resume (1560, B4R IX A4 Resume H ki A1)
TR L ZHE enable. (3 B RE R T NIA FRAT AU B 17 B LEGSUP 2 472 B RPIRES
A7, 30 AR R FFE AT R AT Tn A2 M suspend [B1 3] resume, 641198 A5 B 2 HT (AR ASAS
FIORE, A WPRES AL T I EL T 2 2B AM K E T )
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2,127 47, WA AT — 4% goto iEAHRE A AT, A UL AT EHAT reset,iX HLt Bz
RMT R MIME R 0. /2w BT AL AT — 4 goto iEAJ AT T, 8 4 AR T AE, AT
uhci_reset_hc, 4R J5iR A 1.

% uhci_reset_hc thk { drivers/usb/host/pci-quirks.c:
55 /*

56 * Make sure the controller is completely inactive, unable to
57 * generate interrupts or do DMA.

58 */

59 void uhci_reset_hc(struct pci_dev *pdev, unsigned long base)

60 {

61 /* Turn off PIRQ enable and SMI enable. (This also turns off the

62 * BIOS's USB Legacy Support.) Turn off all the R/WC bits too.

63 */

64 pci_write_config_word(pdev, UHCI_USBLEGSUP,
UHCI_USBLEGSUP_RWC);

65

66 /* Reset the HC - this will force us to get a

67 * new notification of any already connected

68 * ports due to the virtual disconnect that it

69 * implies.

70 */

71 outw(UHCI_USBCMD_HCRESET, base + UHCI_USBCMD);

72 mb();

73 udelay(5);

74 if (inw(base + UHCI_USBCMD) & UHCI_USBCMD_HCRESET)

75 dev_warn(&pdev->dev, "HCRESET not completed
yet'\n");

76

77 /* Just to be safe, disable interrupt requests and

78 * make sure the controller is stopped.

79 */

80 outw(0, base + UHCI_USBINTR);

81 outw(0, base + UHCI_USBCMD);

82 %}

XA REAL YOS — HEFF AP A AR B R A7 AR B A A A XM RS S8 el 2 AR IR R R
R, HE TR 25 W, 2 A 2 W, S AR G ) JRATTIX b 8 g ek AR A TN SR 0 5 A i 2 /D
case.

B4 64 17, pci_write_config_word it 5 A7 4%, 5 ik 2 UHCI_USBLEGSUP iX /™75 47
2%, 01 LEGSUP #4248, 5\ UHCI_USBLEGSUP_RWC, /R4 FA 1% RWC [ fERE , X EARIT )5
R X U #RE 2. L& RWC 1) bit HSE#E (e AR B A AT (0 & AR, il AR ) 2
AT
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SRJG 71 AT, outw [RIFEFIREAL S5 1 bk, X R S 1 UHCI_USBCMD, W15 ir 4 % 4748, T
UHCI_USBCMD_HCRESET %75 f1-4 I ?UHCI spec Ik ki1

Host Controller Reset (HCRESET). When this bit is set, the Host Controller module
resets its internal timers, counters, state machines, etc. to their initial value. Any
transaction currently in progress on USB is immediately terminated. This bit is reset
by the Host Controller when the reset process is complete.

AR, BRI TREAE_E K reset JETHIN a8, VRS RESHL AL R AL MR R 7
BBt R A, BT X LR A udelay SKRAERT Sms. d5 i FHSEX—07, Bk IE 40 F X BE9E ST LT
VLRIIBFE, 2 reset SE T 25 3K — (L WRE A reset, IEX—f7 Wi 24 0.

)i 80 1TH1 81 17, At f£4%, 40 0 B A (i G 77 -4 Fll iy 2 A7 A7 4, X LS WY Reset, %
Pirh g sk, I HAs 1k HC.

A, ANER T uhci_check_and_reset_hc, W AT T reset, AR HEN %A 13X FE
BLERA AT finish_reset pR# XA Z A T M HIOK 1, /N3 /N AR R [R] 2 A1 B 1%
REAG T, DRk e SR i — S e () B ME— 1 — AT 'S S AE 2R IR PR A, L 5 Ui R LB 1
RIAT 7.2 X E T ERE A, S TRATER T Fd.

TIEEATLBEH T check_and_reset_hc(uhci), XX FEATFE T uhci_init, A =128 12, X
ASBRBAAX G N T R FME Y O, AT T A2k TAN =2k, 131 T usb_add_hcd.

BRI, Y H
450 T uhci_init 1135592 1% usb_add_hcd 2. J5,1604 475 1606 47 ikiE 1), 5ot .
B —FBAANHR YH , v 28 DAy, ) RIS R YR s AN 200 ok T i, HR YH IR m] 770 L

A BT PR, 8 22 U S i, USB ERLEAS 2 TAE T .19, USB SENLBCA W kAt
HT..

1609 17, H 1. & driver 5 %A —> irq BRI, IR 3EAT, a1 190 % hed->irg 4-1,hed->irq
sl FH R0 SR A U R 1 HR B 1R R AT, A S A T AR AT uhci_driver B2
1, e FIRE S S uhci_irg. 88, IREA AT &, JUR 75 200 B MO S B 20 AR
request_irq XL IRA VKA B & EMIRCR.

n# uhci-hed 2§

localhost:~ # cat /proc/interrupts

CPUO
0: 29906 IO-APIC-edge timer
1: 10 IO-APIC-edge i8042
8: 2 IO-APIC-edge rtc
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9: 3 I0O-APIC-fasteoi acpi

12: 115 IO-APIC-edge i8042
14; 6800 IO-APIC-edge ide0
16: 780 IO-APIC-fasteoi ethO
NMI: 0

LOC: 1403

ERR: 0

MIS: 0

n# uhci-hed Fik:

localhost:~ # modprobe usbcore
localhost:~ # modprobe uhci-hcd

fn#k uhci-hed By 5

localhost:~ # cat /proc/interrupts

CPUO
0: 32625 I0-APIC-edge timer
1: 10 IO-APIC-edge i8042
8: 2 IO-APIC-edge rtc
9: 3 IO-APIC-fasteoi acpi
12: 115 IO-APIC-edge i8042
14: 6915 I0-APIC-edge ide0
16: 870 IO-APIC-fasteoi ethO, uhci_hcd:usbl
17: 0 IO-APIC-fasteoi uhci_hcd:usb4
18: 0 IO-APIC-fasteoi uhci_hcd:usb?2
19: 0 IO-APIC-fasteoi uhci_hcd:usb3
NMI: 0
LOC: 1403
ERR: 0
MIS: 0

A B & ,/proc/interrupts F1 T vk SEAL oo W BE R M AE A RS Bl L X H R
uhci_hcd:usb1/usb2/usb3/usb4 X JL ™ F4F H gt 2 request_irg RIS /NS5, R E
IIAERIMSEZ hed->irq_descr, XA AR/ B KA L 1610 17354 snprintf 154 FER
vi.hcd->driver->description i /& "uhci-hcd”, hcd->self.busnum s /& 1,2,3,4 X8, K 4
X E WA —ILPUAS usb SIS, S5 e 1,2,3,4.

M2 request_irq MEARAEFEAT 2 235 K W 08 U5, 5l S vt R idd A2 2 2 v By A 2 sy
ny A (interrupt handler).

XA RS — DSOS T WS AT irgnum S — AR N RIY, BN AN dev->irg.
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RILHE A SHOIOL W A X R IRAMEE K2 usb_hed_irg. XA s Kokt 2 7E i 1 H )
I AGAR A

=3 Hirgflags, T A114E probe i il usb_add_hcd IS, 4% 356 1K 55 = A S B
IRQF_SHARED, XM Hti#i4Li%45 T request_irg, T LLix B ¥ irgflags & IRQF_SHARED,
KRR ZT WA L2 A device IL X W2 AT A FATAT LA 2 uhci-hed:usb1 MM KK E)
ethO FH 12 [l —N W5, 2 By DAt g DA A 22 At v D 0 A 2 ) S5 AR IR s b AT 1 28
NI 4 — ) 5 BT A K, S R 2 R — e (e E R h 1K R 5 A48k t B 4 %
VWS =i Ib iR & il CTRE

B VA ZHO AT 5B DA SRR SR ARAR S A T W (e %, B — MR E AN S
HOLUZ R AT e %, VR T AN E, BIUR AT S E B E 8 NULLE B 2 5 D02 e ik
Ay Fi 1) O )RR FA A TR B AT AR B 1 /2 hed A5, IXAEBATTLE usb_hed_irq e 250t vy A
i, R Fsk ERATIAE usb_hed_irq H4Ee 4 1E T — NS4k .

XK request_irg st A T, PG REBOT W5 IR A IR AT LB S — N e 8L free_irg BT,
XA ECE 2 7E usb_remove_hed [FIIHER: R T .

B 1618 47, AT irgnum i34 4E T hed->irg .

a9 —F  usb_hcd_irg ST e A AR EE S A €, EOR AE AR R ELEE %
2 U ) IS A Y Ay SRR AN ST PR A D — A i e 2, R AN 2 e R A 52 I AT
W AT TEAE 58 A AT A6 BN BRI IRARAT 5 8 B, AR A5 5 8 B L IE 0 P S vd g i 0
SRS A8 — R, "R BE AT, U RAN R 52 TR SRR b g s AN T I b B e i —
ANHBE, R KRB, 2 O RO U AN T RE K, BT DLURAT — AR, ARG At 57 A 1), P A
b A 23 5 A7 B o A AR B, TR B AN T RE R, i LU — MR IS A0 B8 2 T A B 24
SEAEAR LI 5 BRI AR IR 47 R BEOR DO AN T REN, T LU — MR, S T K £ [ 202 i
PR EASE T L A T A O, R AR T A R RSN A A, F R BDR SR AN T e
(¥, B LURAT — AR I3 7 AN AR AR 1) BB 8 2% B 2B, BT T AERRBL IR ), 2 1
HORBE AT BER, BT LURAT — MRS S UL A 5 MR BHHE B 2 BB B R 1K 8807, — A+ %/
oy B R AR K AL BOR B A AT RE, T LLRAT— MRS, AT LD JGR AT e %2
Al AR R XA iy (RO E 2 286, T 5 A N, 2 B BEOR B AN W] REA ML (1, BT LR
MRS KL R D IR IR FRATT 45 A B T RRAR K, 1 TR PR U AN AT RER, BT LU — A
PR, AL £ 7 BRI B 1) PR A5 VR AT, BT T 80 J M/INEE2 2T IR St AN, At
P27 8

— A ERBEIREE ()

PRk, 1632 17, F—/Nef %, driver->start #4166 TIEA1H uhci_driver, H: start 454145
] [1) 2 uhci_start i 5, 20 7 AR — Rtk &, iR 2 )5, XN RESEAR Ft AT =2
Y28 R R S 2 B) T 3 A bR B3 AN Wl g v g T 1) — 1 pR A, BRAR S B AS uhci 1R DG .
sk B drivers/usb/host/uhci-hcd.c:
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538 /*

539 * Allocate a frame list, and then setup the skeleton
540 *

541 * The hardware doesn't really know any difference
542 * in the queues, but the order does matter for the
543 * protocols higher up. The order in which the queues
544 * are encountered by the hardware is:

545 *

546 * - All isochronous events are handled before any

547 * of the queues. We don't do that here, because

548 * we'll create the actual TD entries on demand.

549 * - The first queue is the high-period interrupt queue.

550 * - The second queue is the period-1 interrupt and async

551 * (low-speed control, full-speed control, then bulk) queue.

552 * - The third queue is the terminating bandwidth reclamation queue,

553 * which contains no members, loops back to itself, and is present

554 * only when FSBR is on and there are no full-speed control or bulk
QHs.

555 */

556 static int uhci_start(struct usb_hcd *hcd)

557 {

558 struct uhci_hcd *uhci = hcd_to_uhci(hcd);

559 int retval = -EBUSY;

560 inti;

561 struct dentry *dentry;

562

563 hcd->uses_new_polling = 1;

564

565 spin_lock_init(&uhci->lock);

566 setup_timer(&uhci->fsbr_timer, uhci_fsbr_timeout,

567 (unsigned long) uhci);

568 INIT_LIST_HEAD(&uhci->idle_gh_list);

569 init_waitqueue_head(&uhci->waitgh);

570

571 if (DEBUG_CONFIGURED) {

572 dentry = debudfs_create_file(hcd->self.bus_name,

573 S_IFREG|S_IRUGO|S_IWUSR,
uhci_debugfs_root,

574 uhci, &uhci_debug_operations);

575 if ('dentry) {

576 dev_err(uhci_dev(uhci), "couldn't create uhci "

577 "debugfs entry\n");

578 retval = -ENOMEM;

579 goto err_create_debug_entry;
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580 >

581 uhci->dentry = dentry;

582 >

583

584 uhci->frame = dma_alloc_coherent(uhci_dev(uhci),

585 UHCI_NUMFRAMES * sizeof(*uhci->frame),

586 &uhci->frame_dma_handle, 0);

587 if ("uhci->frame) {

588 dev_err(uhci_dev(uhci), "unable to allocate "

589 "consistent memory for frame list\n");

590 goto err_alloc_frame;

591 >

592 memset(uhci->frame, 0, UHCI_NUMFRAMES *
sizeof(*uhci->frame));

593

594 uhci->frame_cpu = kcalloc(UHCI_NUMFRAMES,
sizeof(*uhci->frame_cpu),

595 GFP_KERNEL);

596 if (uhci->frame_cpu) {

597 dev_err(uhci_dev(uhci), "unable to allocate "

598 "memory for frame pointers\n");

599 goto err_alloc_frame_cpu;

600 >

601

602 uhci->td_pool = dma_pool_create("uhci_td", uhci_dev(uhci),

603 sizeof(struct uhci_td), 16, 0);

604 if ("uhci->td_pool) {

605 dev_err(uhci_dev(uhci), "unable to create td
dma_pool\n");

606 goto err_create_td_pool;

607 >

608

609 uhci->gh_pool = dma_pool_create("uhci_gh", uhci_dev(uhci),

610 sizeof(struct uhci_gh), 16, 0);

611 if ("uhci->qgh_pool) {

612 dev_err(uhci_dev(uhci), "unable to create gh
dma_pool\n");

613 goto err_create_gh_pool;

614 >

615

616 uhci->term_td = uhci_alloc_td(uhci);

617 if (luhci->term_td) {

618 dev_err(uhci_dev(uhci), "unable to allocate terminating
TD\n");

57 U 3t 234 W



Linux #Led: )|z F & UHCI

619
620
621
622
623
624
625
QH\n");
626
627
628
629
630
631
632
633
634

goto err_alloc_term_td;

for (i = 0; i < UHCI_NUM_SKELQH; i++) {
uhci->skelgh[i] = uhci_alloc_gh(uhci, NULL, NULL);
if ("uhci->skelgh[i]) {
dev_err(uhci_dev(uhci), "unable to allocate

goto err_alloc_skelgh;

/*
* 8 Interrupt queues; link all higher int queues to intl = async
*/
for (i = SKEL_ISO + 1; i < SKEL_ASYNC; ++i)
uhci->skelgh[i]->link =

LINK_TO_QH(uhci->skel_async_gh);

635

636

637

638
*/

639

640

uhci->skel_async_gh->link = UHCI_PTR_TERM;
uhci->skel_term_gh->link = LINK_TO_QH(uhci->skel_term_gh);

/* This dummy TD is to work around a bug in Intel PIIX controllers

uhci_fill_td(uhci->term_td, 0, uhci_explen(0) |
(0x7f << TD_TOKEN_DEVADDR_SHIFT) |

USB_PID_IN, 0);

641
642

643
644
645
646
647
648
649
650
651
652
653
654
655
656

uhci->term_td->link = UHCI_PTR_TERM;
uhci->skel_async_gh->element = uhci->skel_term_gh->element

LINK_TO_TD(uhci->term_td);

/*

* Fill the frame list: make all entries point to the proper
* interrupt queue.

*/

for (i = 0; i < UHCI_NUMFRAMES; i++) {

/* Only place we don't use the frame list routines */
uhci->frame[i] = uhci_frame_skel_link(uhci, i);

/*

* Some architectures require a full mb() to enforce completion of
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657 * the memory writes above before the I/0 transfers in
configure_hc().

658 */

659 mb();

660

661 configure_hc(uhci);

662 uhci->is_initialized = 1;

663 start_rh(uhci);

664 return O;

665

666 /*

667 * error exits:

668 */

669 err_alloc_skelgh:

670 for (i = 0; i < UHCI_NUM_SKELQH; i++) {

671 if (uhci->skelgh[i])

672 uhci_free_gh(uhci, uhci->skelgh[i]);

673 >

674

675 uhci_free_td(uhci, uhci->term_td);

676

677 err_alloc_term_td:

678 dma_pool_destroy(uhci->gh_pool);

679

680 err_create_gh_pool:

681 dma_pool_destroy(uhci->td_pool);

682

683 err_create_td_pool:

684 kfree(uhci->frame_cpu);

685

686 err_alloc_frame_cpu:

687 dma_free_coherent(uhci_dev(uhci),

688 UHCI_NUMFRAMES * sizeof(*uhci->frame),

689 uhci->frame, uhci->frame_dma_handle);

690

691 err_alloc_frame:

692 debugfs_remove(uhci->dentry);

693

694 err_create_debug_entry:

695 return retval;

696 }

AN B B — AN KIS AU AR AR T AR I — A R L T R AR A e 7534
A BRI L R A, VR X LAY, 2t LU R SRAT iU (15 ORAF A B Z R AHE , R B A TR A
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I3, 1) AT AR AERX AT B 2 v, VR ME A A RERE I LRGN T B U LAE
P SR A AP — R, AT B B P 1) ST 2 AN X R A e ?

TR0 S FERGBAT A5 (1) AR, FRATFRATTAN BE B A 0 M T 05— Ay il o 5 2 3 i it 3,
BN Linux WRZACRSATEENE L N0 —FF ASEANATRE, FUR T 2R % T sk, 2 Y 1] £
M5 b, 2200, 2 2 T i, 53PS NI X BB AR AT 8 3, T AIRAR W BLAE I 46
v 2 IR 228 ) R, EAE 2 2 A sexr e A 2 2 T BT LAk T
H B T4, kdb ABVFIRAN S kdb, B KR, BRI kdb R — L B IR .
FELAEA] kdb (1) bp fir & R BCE L8 A kdb 1) bt im0k s R H0H T HER AR AR,
T T PR P D) A B AR AR AT B ).

B AETRATLE INZR uhci-hed [ 3 & W 5 uhci_start. T 23R4T 7E uhci_start # 1# FH (1 i
Bt kdb, /] bt fr4%F —~ Stack ¥ traceback.

kdb>bt

Stack traceback for pid 3498

Oxdd5ac550 3498 3345 1 0 R Oxdd5ac720 *modprobe

esp eip Function (args)

0xd4a89d40 0xc0110000 lapic_resume+0x185

0xd4a89d48 0xe0226e41 [uhci_hcd]uhci_start

0xd4a89d54 0xe0297132 [usbcore]usb_add_hcd+0x3fb
0xd4a89da0 0xe02a0a9b [usbcore]usb_hcd_pci_probe+0x263

HLsi Stack HIERATHE 2 (1 pR E, R T IR A, BRI IX LB K 2 KR M REUR A ok T B2 R
/b XA~ traceback HERATTRT LARYE 2E (1) £ Bedi ] H Ay AT T 4b5E, 3ATTLE uhci_start o, 1M i
e 19 & %2 usb_add_hcd, 5 # W /& #% usb_hcd_pci_probe & %t i H , i
usb_hcd_pci_probe e&%F J& AT MR i I T iR AL,

HA L kdb IEA L DU FAT e AT N UL, 22 A, A ] P ) e A AN e £ e AR 2
i, iE 4G, LA TNE ARG 5T uhci-hed AR SRR, HTH B 7522840
ARMEEYI A T, FATLAG I —ME 7%, B #E N uhci_start e80T, JA TR A 2] —
LA )R T P K TR SRR TR 3000 45 4 3K S8 M0l 45 44 (19 5 28 QU R AS BE ZRLAR, S 4 BT IAR A 152 i
A5 T AR E T uhci_start 15 S TR EIREIE AR 2 SR R S5 AR 2 IR BERR L TA] 1R 5%
Rk,

— A ERBEIRREE (2D

571 AT Z A LI an A AR, S, 2 T R

571 47%#] 582 17, k&A1 2 DEBUG_CONFIGURED &7t uhci ¥ aE46AH B
uhci_hcd_init B30 302 — NI, I 0 1, AT TPt g O, JATMERAT I A 3
I LT fi#— T debugfs K 2, BE5a A 1490 L 24kfibid debugfs 7.0 H 241 C 2 F 2
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¥ debugfs_create_dir #/sys/kernel/debug R . T —A4> uhci ) H 3¢, M LERATE 3
11X~ debugfs_create_file 11 4R, ult & #£/sys/kernel/debug/uhci gz SC 4, Le i

localhost:~ # Is -l /sys/kernel/debug/uhci/
total O

-rw-r--r-- 1 root root 0 Oct
-rw-r--r-- 1 root root 0 Oct
-rw-r--r-- 1 root root 0 Oct
-rw-r--r-- 1 root root 0 Oct

8 13:18 0000:00:1d.0
8 13:18 0000:00:1d.1
8 13:18 0000:00:1d.2
8 13:18 0000:00:1d.3

ATDLE L, 263X A B 3% FTHEN XA uhcl ENUESHIR 8L T — AN S0, SO 42 S 1% B 45 11
pci 4, Rk 4 + B2k 4 + ikl 5 + D it 5 . (domain, bus,device, function)

Rk 584 17 2] 628 17, A # AL A AF ARG, AL i3 1) DMAA I IR Ee g B kA 1 DA
Fipri“t:,dma_alloc_coherent,dma_pool_create #5 T4 Hid, (5 {35 48 1% L 52 B AL RS, 1)
WA — TR MK ], ok 1 UHCT spec:

Frama Lis| Basa Frame
ATress Regisier Counier
k] i 12 1 i 2
[ Base | index |oa] Qusua Heats Qusus Heats
—_— Intemrupt Contral and Bulk
—I—FA-‘-‘—_
Isochroncus - 'A"‘\ -~ =
Transfer Descripiors Emecuion By Sraadi
Horizontal Bxsoution)
Marizanial Execunon >
Frams List P . -
o ok Soiter
- [0 | oh = oH ] oH aH
Frame Foimer a|T
Elassent Element Ewmant Elemant
- ™ Link Lirk Lk Lk
: Fuielar Fuinlar Poimy Faimi E;-!‘:r‘-'h:"l
_.' Frame Painter QT 10 I'l: Th ‘JI D -J o L- ['Wertical
Frams Ponter a|T n Emzcution)
TD 0 1] TD
Frame Pointer Q| T "} -:l
T=Terminals IHI Ill T I T
(3=Transler Desonpior or Jusue Head :)
],
75004

Figure 4. Example Schedule

XK R B AT T XK AR T LUIE e 2 A AT HLZ Ah XK DS T BRATIIEST uhci
R SC A LE 1993 4RI ] S Eh R i) D4 5K = rOI BRI 5 [, BT I AFARAR 2 e, D A 4
B T EREWRER R VL T A S uhcl EHUREN K B, AT T I 0E B L O A
B AR TS S Ry ?

T LA P e R S D O uhel AL I 4 0 i B o 4 R rh A X R R
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Frame List, 5 N e MHELLER A N E e IiBER . F0 43 5 A WA FE, BT LI 2 FH 9 S0, it
nye; Frame List, 1fi Frame TR AEH 3tk 7, 21 b, AL KR Pt & i N E B Ry
FREN" Wit "IXA T AR T B B T L) — NIRRT FE S ? 1 SE AR A
Frame List 2 aathhl 355, hix A List ¥r4= v 20 TD F1 QH K.

15 Frame List 2 — M4, &% 1024 Mooz e R KA frame, I [a] FR U2
1ms. i A%EE— Frame MR 12 transaction, BIAZ 5y . Eb it — A4, st vl ASTAE— 2828
S0 TD A1 QH 5t & H KR AEIX 4658 5 1) . Frame List (94— AN e E St S 154H5 10 TD i
QH, 5P I Frame List 95— AN e EFRYE—4 Frame List Pointer,e—3t45 32 4> bit,
1 bit31 £ bitd WIF R TD s QH ik, bitl W RTa M £ L QH i& & TD.

T BB Bk, V7 Rl IX A Frame List (7520 @ A8 FH — N ik A A7 a5 A — AN o0 B B v AT
E#IM A Frame List Base Address Register fil Frame Counter. | X 7Kk BB /7 5 AE UL
WIS ZRPU AR

SEBR EAE LIRS T AN, L FRATTH B b R TE R Bt 2 A BRI N e A — A
n AR A%, TSI — AN 4 1msec 1155, T5¢ Frame List Base Address Register fil
Frame Counter i<l JJix 5k Frame List, A 170X 5k R B —=Fb it —4%, £ 3] 1023 Tk

P&/ EES

ML IR RE P H TR A A WE ? A LTS 7 U 152 B ME 2% 2o A N ) Bcdfs 45K . 178 Framee List
Pointer, @ 72578 TD, @278 QH. UL TIX A L8 A BEAT 442 TD 142 QH We?

KF TD,TD s2bs ERGR I L & EAE USB M4k EARMI B, B 2% 40 Transaction
Descriptor, & /& F ML 28 3L A 4T 5467 . UHCI spec & X T W35 TD,Iso TD 1 non-ISO
TD.BPEER; TD FESEI TD. FAT %038 USB — 3L DU &5 75 =X, b, i, 420, S5 X L rp 45
I AR5 I, T A 1) TD 4 AN (], FEO R AN ESCHs 45 ) (0 s Xk e — RE IR AU AR AN —FE.
NIZ K L KA SN ) TD 2 1458 R T WL S IR S R e 7 S B A8 TD, ML
K2 R TD, AR 5 BAT AH N IR HcHs A% i

WA KA QH,QH w2 Ik(Queue Head). WX L I HL AT th fEF 21, QH Sitfr EHEAA
ARSE TD 2038 Tl R, HEU T 47 TR,

M AR BATE 2 APUER 0 ENLE TSR, DU A% a7 A DL e g DOl 1, A5 I A s i,
It LAE B B S AL, S e AT AR 2 R T A i, AR5 A P AR S AT Bulk 4. S5 A%
S R T A e S L AP A A, s e 30T A

PR — N KB RE P I 55 WAL BATE 1K K P, AR5 B 0 41 P 42 SO K P 007, 3 F 23 T
FEAR WA

Ok, AL LEIRATI & A AR RN 25 Ky 1 2 SURE
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1946 584 17, 1# il dma_alloc_coherent Hiii§ 1 17, X4y uhci->frame, ifi 5 It A i 237 7 dma
Wi, frame_dma_handle,frame J& LG AT TN AF J7 R AR AR A frame list 1,1
frame_dma_handle R4 & Ei ol oAl 1Bk e A E R 156 SRk ok, B 5 76— S i
configure_hc s R IREF 3, A TSI S 5 Frame List [ 3E0E 2547 8% X FE AT A5 45
£ uhci->frame w55 T FLIE A EREA: T X SR DLJS FATT S S Fr i i) TD 1B, QH 1B, 1
uhci->frame Bt Rk T LT 0% AT = 2, UHCI_NUMFRAMES #i& —4~%2, & 1 {E
B2 1024. 3 H i Ak, —U1E R E IS4 AT,

M 594 17iXA frame_cpu MFE A1 frame FIRF NI, B 42— ANk i) 2 X E i frame list, B
frame & &G/ 148 1y, 17 frame_cpu W& T FeAl T B £ B Sk i id s ix 5k frame list
.

609 171X dma_poll_create w01 W A7, 45 A TAE R4 TD A QH il N A7 K T
1.

616 47 M 1 iX 4 uhci_alloc_td LL K 623 47 I 19 uhci_alloc_gh ) #B & & B
drivers/usb/host/uhci-q.c, st & Hi# ,uhci_alloc_td, g e 4 R4t — 0 k.

106 static struct uhci_td *uhci_alloc_td(struct uhci_hcd *uhci)

107 {

108 dma_addr_t dma_handle;

109 struct uhci_td *td;

110

111 td = dma_pool_alloc(uhci->td_pool, GFP_ATOMIC,
&dma_handle);

112 if (1td)

113 return NULL;

114

115 td->dma_handle = dma_handle;

116 td->frame = -1;

117

118 INIT_LIST _HEAD(&td->list);

119 INIT_LIST_HEAD(&td->fl_list);

120

121 return td;

122}

123

124 static void uhci_free_td(struct uhci_hcd *uhci, struct uhci_td *td)
125 {

126 if (list_empty(&td->list)) {

127 dev_warn(uhci_dev(uhci), "td %p still in list'\n", td);
128 WARN_ON(1);

129 >

130 if (Mlist_empty(&td->fl_list)) {

131 dev_warn(uhci_dev(uhci), "td %p still in fl_list!\n", td);
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132
133
134
135
136 }

WARN_ON(1);

dma_pool_free(uhci->td_pool, td, td->dma_handle);

X BRI T ok E 5, uhci_alloc_gh LA E 451 uhci_free_gh.

247 static struct uhci_gh *uhci_alloc_gh(struct uhci_hcd *uhci,

248
249 {
250
251
252
253
&dma_handle);
254
255
256
257
258
259
260
261
262
263
264
265
266
267

struct usb_device *udev, struct usb_host_endpoint *hep)

dma_addr_t dma_handle;
struct uhci_gh *gh;

gh = dma_pool_alloc(uhci->gh_pool, GFP_ATOMIC,

if (gh)
return NULL;

memset(gh, 0, sizeof(*qgh));
gh->dma_handle = dma_handle;

gh->element = UHCI_PTR_TERM;
gh->link = UHCI_PTR_TERM;

INIT_LIST_HEAD(&gh->queue);
INIT_LIST_HEAD(&gh->node);

if (udev) { /* Normal QH */
gh->type = hep->desc.bmAttributes &

USB_ENDPOINT_XFERTYPE_MASK;

268
269
270
271
dma_handle);
272
273
274
275
276
277
278
279
280

if (gh->type '= USB_ENDPOINT_XFER_ISOC) {
gh->dummy_td = uhci_alloc_td(uhci);
if ('gh->dummy_td) {
dma_pool_free(uhci->qgh_pool, gh,

return NULL;

b

gh->state = QH_STATE_IDLE;
gh->hep = hep;

gh->udev = udeyv;
hep->hcpriv = gh;

if (qh->type == USB_ENDPOINT_XFER_INT ||
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281 gh->type ==
USB_ENDPOINT_XFER_ISOC)

282 gh->load = usb_calc_bus_time(udev->speed,

283
usb_endpoint_dir_in(&hep->desc),

284 gh->type ==
USB_ENDPOINT_XFER_ISOC,

285
le16_to_cpu(hep->desc.wMaxPacketSize))

286 / 1000 + 1;

287

288 } else { /* Skeleton QH */

289 gh->state = QH_STATE_ACTIVE;

290 gh->type = -1;

291 >

292 return gh;

293 }

294

295 static void uhci_free_gh(struct uhci_hcd *uhci, struct uhci_gh *gh)

296 {

297 WARN_ON(gh->state != QH_STATE_IDLE && gh->udev);
298 if (llist_empty(&gh->queue)) {

299 dev_warn(uhci_dev(uhci), "gh %p list not empty!\n", gh);
300 WARN_ON(1);

301 >

302

303 list_del(&gh->node);

304 if (gh->udev) {

305 gh->hep->hcpriv = NULL;

306 if (gh->dummy_td)

307 uhci_free_td(uhci, gh->dummy_td);

308 >

309 dma_pool_free(uhci->qgh_pool, gh, gh->dma_handle);
310 }

AR R —2 T 2T uhci_alloc_gh, & T A P4 %12, —Fe udev A iTfe, —Fhi&
udev 7= AT FAEIER 9 5 NULL, BT LAET I 0] IR 55— Rl 42, 21k T B2 1) I p 2
T IR AR E R I B Z BRI T EE 266 F| 287 X UUAT T . X B WA X A s B A 1
FERETE B RS — L ) B (1 (LR 1 A2 AT T 2RO A AT 4 3K BLAT PR 40, DR R 3K O
& uhci-hed XANIKF) IR 2 AL,

N T HERD R A R S P, AR B R VA IR AR A 55, i T A e LA TD, 3R

urb ¥R urb, SR 530 TD A frame list pointer, Aatal BL T4 28 A, i1 AR 1E EL ) J2
X 2 T B G Rt S I A Al IR A BV IR AR AR ST ok 1 B AR, AN R AR X
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SR A A RO R o ) P 4R

— I REBEIRNEE (=)

TR B B FAT 0T LU HY 2 AR S AN T B4 QH, B JLAS TD #ZE6EK, ik Frame List
Pointer #5175 —A> TD winl LA T .35 2, oAl 175 B 0 SR i AR Rtk & — N B AR e R — A
Frame #{iil: Frame List Pointer 5 i) BAZ1) [ 3k 345.

208 T i W AR Nz e R A E R 25 B B FRATIHE D R A A e S T 8 ANBABIL AR R BA AR
TASFEI R, X 8 ANBAAI 4 SRR 1) A
1ms,2ms,4ms,8ms,16ms,32ms,64ms,128ms,usb spec FHIE, ) T4 /K ¥ 4% K i,
SR AR AR BB I 255ms. 541X 8 ABASIIFIBA 41 Sk sty fik Skeleton QH, 1Mt F-1E )L
I\ AR, AT T5 E 5 AL T 1IN QH, IR % QH HRiZEse EFRATTAHCH TD, X2 QH &t
JEIX HLTRR Normal QH, I8 b1 St o BE & st QH Fid$z TD Brz A A QH %é4% | TD.
IMIXJLAS Skeleton QH ZEASPHEAATAT TD (19, S A A 4 F— BEBRE, L5016 B QH i
H CZBCEA T ib. AL Skeleton QH JfAE H & i WL+ 11, S br b, FATHES 7 11 4
Skeleton QH, & T Wi &) 8 A~ LLAL 38 A7 — AN S AR HE R 1 gh, — AN R AL B &5

(i gh, —AN W AbFE unlink MBI qh X = AN Sk, A 138 3 T #EE

B ok, A uhci_start s 201 M Bk E , Bl T & 2] uhci_alloc_gh iz [Hl{E 2 gh, i gh
J&—> struct uhci_qgh 4ik)448 &, i MI4" uhci_alloc_td eq %R nE td, & —A4> struct
uhci_td 54 5. TD A QH X AR B RFRAR, AT Ak A RS SR R IR IR P A 25 ) Rk 4t
KA MPIT . J8F struct uhci_td,>k B drivers/usb/host/uhci-hcd.h

232 /*

233 * The documentation says "4 words for hardware, 4 words for software".

234 *

235 * That's silly, the hardware doesn't care. The hardware only cares that

236 * the hardware words are 16-byte aligned, and we can have any amount
of

237 * sw space after the TD entry.

238 *

239 * td->link points to either another TD (not necessarily for the same urb or

240 * even the same endpoint), or nothing (PTR_TERM), or a QH.

241 */

242 struct uhci_td {

243 /* Hardware fields */
244 __le32 link;

245 __le32 status;

246 __le32 token;

247 __1e32 buffer;

248
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249
250
251
252
253
254
255

/* Software fields */
dma_addr_t dma_handle;

struct list_head list;

int frame; /* for iso: what frame? */
struct list_head fl_list;

256 } _ attribute_ ((aligned(16)));

FF struct uhci_gh, 4%k drivers/usb/host/uhci-hcd.h:

126 struct uhci_gh {

127
128
129
*/
130
131
132
133
134
135
136
137
138
*/
139
140
141
142
entry */
143
144
145
QHs */
146
147
*/
148
*/
149
150
151
152

*/

/* Hardware fields */
__le32 link; /* Next QH in the schedule */
__le32 element; /* Queue element (TD) pointer

/* Software fields */
dma_addr_t dma_handle;

struct list_head node; /* Node in the list of QHs */
struct usb_host_endpoint *hep; /* Endpoint information */
struct usb_device *udev;

struct list_head queue; /* Queue of urbps for this QH */
struct uhci_td *dummy_td; /* Dummy TD to end the queue
struct uhci_td *post_td; /* Last TD completed */

struct usb_iso_packet_descriptor *iso_packet_desc;
/* Next urb->iso_frame_desc

unsigned long advance_jiffies; /* Time of last queue advance */

unsigned int unlink_frame; /* When the QH was unlinked */
unsigned int period; /* For Interrupt and Isochronous
short phase; /* Between 0 and period-1 */
short load; /* Periodic time requirement, in us
unsigned int iso_frame; /* Frame # for iso_packet_desc
int iso_status; /* Status for Isochronous URBs */
int state; /* QH_STATE_xxx; see above */
int type; /* Queue type (control, bulk, etc)
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153 int skel; /* Skeleton queue number */

154

155 unsigned int initial_toggle:1; /* Endpoint's current toggle value
*/

156 unsigned int needs_fixup:1; /* Must fix the TD toggle values
*/

157 unsigned int is_stopped:1; /* Queue was stopped by
error/unlink */

158 unsigned int wait_expired:1; /* QH_WAIT_TIMEOUT has
expired */

159 unsigned int bandwidth_reserved:1; /* Periodic bandwidth
has

160 * been allocated */

161 } _ attribute_ ((aligned(16)));

HRpE sk, struct usb_hed,struct uhci_hed ix$645F4AF1 struct uhci_td,struct
uhci_gh Z [A] [} 5 R UL L2 WA B 27 IO A5 22 IR &R EATEE A T #IA L4, 2
s A B L, — & NORL A B DA T3 — A RE SR, K 8 200 1) Bt &5 K Sz B b A
T STy T X SO 1 B 45 AA {5 2 FBE A2 5 0 Y ¢ &R MR- K136, Frame
List,Isochronous Transfer Descriptors(f&i#k TD),Queue Heads(f##k QH), A X queued
Transfer Descriptors(th{##x TD)iX#f /& UHCI spec & X s 444,

S6F struct uhci_td, o T g5k i, FRATTIR B ], — > S5 R 441 70 22 B AT T BN JEEAS, i AN
T AR T AT 0 2 U, DS IS RERR T HEARIME) AN A i A uhei_alloc_td 1,5 T
PIAN SR AR B, — N & dma_handle, —M & td.dma_handle 1£3%4; 7 dma_pool_alloc e %%,
AT RHIE ek 12 td 1) dma Hilik.td A EHT—4N i, dma_addr_t dma_handle, &
¥k dma_handle.td W5 —AN G int frame, & SRR HEIXAS td Brxl N i frame, H
AIVI4G1E frame Jy-1. 5740, td 84 Bl b, struct list_head list fl struct list_head fl_list,
XAEPIANBAA.uhci_alloc_td # ] INIT_LIST_HEAD & ATWEE T T 4G4k i sl ok
uhci_free_td () T/Emh & R JLiE4T 2, dma_pool_free ZoBIBGXAN W AE A5 R JBCZ Hi kS
T — FIXABAFIE A 0 2, WA b 25 o e dig th a4

F{>kF struct uhci_gh, 7 uhci_alloc_gh 1, 56 th 2 & X4 R E4R i, qgh #1dma_handle.
{2 AR £ % .qh P dma_pool_alloc k#1348 )5 ] memset 453
%.dma_handle FIFE4Li645 T dma_pool_alloc, 3 H.2 Ja R4 T gh->dma_handle.gh
AR —AN i dma_addr_t dma_handle.gh H 4 WA i B2 & BA 41, struct list_head
node #il struct list_head queue, [FIFF 27X BRI GR L. L AR, 184 DUAS Bl R AR T
fii,element, link,state, type. ¢ 11X PUANGAEL, TR AT IS ANGE, 21 7 FR0. AN ik oA TV % =] 3]
uhci_start (1 b N30 2F— K uhci_alloc_gh # i H i) H Akt i, 622 471X B — MG,
UHCI_NUM_SKELQH &M%, & A2 EN 11, i DUAX BLUgh 2 il 7 11 A gh, X IE 2 34T
I A 11 4> Skeleton QH. LBt [RI I AT & # struct uhci_hcd 45—k i
struct uhci_gh *skelgh[UHCI_NUM_SKELQH], BiF5iX 4 — A5, B2l 11 oo, X i
L AIX 11 ANJeEHE T NAFS T
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e oKk, ELEARAR RS I LIRS T TR 1S8R T IX — 4822 W5 H ok ok B
drivers/usb/host/uhci-hcd.h:

272 /*

273
274
275

* Skeleton Queue Headers

*/

276 /*

277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312

* The UHCI driver uses QHs with Interrupt, Control and Bulk URBs for

* automatic queuing. To make it easy to insert entries into the schedule,
* we have a skeleton of QHs for each predefined Interrupt latency.

* Asynchronous QHs (low-speed control, full-speed control, and bulk)

* go onto the period-1 interrupt list, since they all get accessed on

* every frame.

3

* When we want to add a new QH, we add it to the list starting from the
* appropriate skeleton QH. For instance, the schedule can look like this:
3

* skel int128 QH

* dev 1 interrupt QH

* dev 5 interrupt QH

* skel int64 QH

* skel int32 QH

* s

* skel intl + async QH

* dev 5 low-speed control QH

* dev 1 bulk QH

* dev 2 bulk QH

3

* There is a special terminating QH used to keep full-speed bandwidth

* reclamation active when no full-speed control or bulk QHs are linked

* into the schedule. It has an inactive TD (to work around a PIIX bug,
* see the Intel errata) and it points back to itself.

3

* There's a special skeleton QH for Isochronous QHs which never appears
* on the schedule. Isochronous TDs go on the schedule before the

* the skeleton QHs. The hardware accesses them directly rather than
* through their QH, which is used only for bookkeeping purposes.

* While the UHCI spec doesn't forbid the use of QHs for Isochronous,

* it doesn't use them either. And the spec says that queues never

* advance on an error completion status, which makes them totally

* unsuitable for Isochronous transfers.

*

* There's also a special skeleton QH used for QHs which are in the process
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313 * of unlinking and so may still be in use by the hardware. It too never
314 * appears on the schedule.

315 */

316

317 #define UHCI_NUM_SKELQH 11

318 #define SKEL_UNLINK 0

319 #define skel_unlink_gh skelgh[SKEL_UNLINK]
320 #define SKEL_ISO 1

321 #define skel_iso_gh skelgh[SKEL_ISO]
322 /*int128, int64, ..., intl = 2, 3, ..., 9 */

323 #define SKEL_INDEX(exponent) (9 - exponent)

324 #define SKEL_ASYNC 9

325 #define skel_async_gh skelgh[SKEL_ASYNC]
326 #define SKEL_TERM 10

327 #define skel_term_gh skelgh[SKEL_TERM]
328

329 /* The following entries refer to sublists of skel_async_gh */
330 #define SKEL_LS_CONTROL 20

331 #define SKEL_FS_CONTROL 21

332 #define SKEL_FSBR SKEL_FS_CONTROL
333 #define SKEL_BULK 22

UFFAK SCEREUA I 05— D510, AT I 2 B (R AR B BATT BRI Y, BT BT 11K H bt
N T qh Bl R SRS R US43 I ke oK.

633 17,SKEL_ISO j& 1,SKEL_ASYNC /& 9./t Ll B IR ER 7 1K, Sbr b, 7EXA 11 A%
IRl A, 2 21 9 sl 3 T R WAL S ) 8 8 4~ Skeleton QH, i LAIX HLE A& 4% 8 4> gh 1 link
JCRIRAG B AT, TIX 8 A gh, I 128ms (A4S gh #i#k 2 int128, A,
64ms [IHFR N int64, T2 A7 T int128,int64,...,int1 43 Hlxf BIX AN ALK 2,3,...,9 T ICE.
AR RATAIX LA QH FIFRIEHL 2 itk skel int128 QH,skel int64 QH,...,skel int2 QH,skel
intl QH. IMiX HIATIEH B — 51k, skel_async_gh.'& %78 async queue, f511 42
low-speed control,full-speed control,bulk X =#BA%], " AITHBHEFRAE 20 BAS. 5 2 X B A
R X SKEL_ASYNC 72, #4111 SKEL_ASYNC 25T 9,1 #A'1[E it 4118 skel intl QH
SEfr B skelgh[ 1504l 9 5t %, BT bLskkr I skel_async_qgh 1 skel int1 QH &L T
] —A> gh, X &K skel intl QH &7sTh WALt A 124 1ms, i AL S Fl Bulk ££ 4t &F
—A> ms BCE B frame RSB L), AR T B AL AT B A2 T UK HL (R (i st 2 4 skl
int128 QH #| skel int2 QH 1 link #5442 # {8 LINK_TO_QH(uhci->skel_async_gh).

LINK_TO_QH #&—4%, % X+ drivers/usb/host/uhci-hcd.h:

174 #define LINK_TO_QH(gh) (UHCI_PTR_QH |
cpu_to_le32((gh)->dma_handle))

UHCI_PTR_QH %§— &4 % K A ] — 30
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76 #define UHCI_PTR_BITS __constant_cpu_to_le32(0x000F)
77 #define UHCI_PTR_TERM __constant_cpu_to_le32(0x0001)
78 #define UHCI_PTR_QH __constant_cpu_to_le32(0x0002)
79 #define UHCI_PTR_DEPTH __constant_cpu_to_le32(0x0004)
80 #define UHCI_PTR_BREADTH __constant_cpu_to_le32(0x0000)

KA EES struct uhci_gh XA AT A _ 1e32 link T .3X & — MR, X AR
R F—QH, 52, B EE N QH B F—/>TD Rtk At e —3t 32 4 bits, I
A bit31 3 bit4 X7 2 ke id stk 1, bit3 A bit2 24 B A7, bitd W) Sk %R %48 54511
12— QH L2 —A TD.bitl i 1, A5 e 451 1)t —A QH, Wil 0, KR AI5EH &
[ ¥ A TD.(NIA XA % UHCI_PTR_QH 1E & ixX ANMER I, 52Fr - QH B2 16 Z 15
(17, B e PRI YA S 2 O, T PABRAT LR A2 AR DU A 5= SR B R T, L X B LINK_TO_QH
FAEIXAN struct uhci_gh (1 bitl 4585 &k 1, LRI e $8 1 12— QH.)1f bit0 F /x4 QH
KT A A QHU R bit0 A7 1, WHMIA QH St )in—> QH T, BT LUXANERF Sk B2 e
20, 1M bit0 by O A RIRAIRE A%, KA 2 /0 A QH 5 it QH sty TD.FA 1A 3
skel_async_qgh 117 link #5447 7 UHCI_PTR_TERM.

HANXHIE Ny skel_term_gh 1 link 250 T &, T A 1F 2'e wida W H C.skel_term_gh &
skelgal BRI oo g HAER B RHEANI T AHLUS BARSHE ).

struct uhci_td BRI E AR, le32 link, & FFEFgH 75— TD 2t QH, i bitl A
bit0 [¥11E 1 struct uhci_gh 11 link & —#i—#E,bitl b 1 FRI-FEH QH, N 0 K/rTg
TD.bit0 & 1 FoxFast ok, B A TD 25 )a—4 TD T ,bit0 b O F/xfaEA 2. pr ik

639 47 uhci_fill_td,>k B drivers/usb/host/uhci-q.c:

138 static inline void uhci_fill_td(struct uhci_td *td, u32 status,

139 u32 token, u32 buffer)
140 {

141 td->status = cpu_to_le32(status);
142 td->token = cpu_to_le32(token);
143 td->buffer = cpu_to_le32(buffer);
144 %

SRR FlR A struct uhci_td TP = AN, le32 status,_ le32 token,_ le32 buffer.
WEAT IR AR 1445 & () 24, status Al buffer #0 /2 0, H&H—> token A2 0, uhci_explen %k
H drivers/usb/host/uhci-hcd.h:

208 /*

209 * for TD <info>: (a.k.a. Token)

210 */

211 #define td_token(td) le32_to_cpu((td)->token)

212 #define TD_TOKEN_DEVADDR_SHIFT 8
213 #define TD_TOKEN_TOGGLE_SHIFT 19
214 #define TD_TOKEN_TOGGLE (1 << 19)
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215 #define TD_TOKEN_EXPLEN_SHIFT 21
216 #define TD_TOKEN_EXPLEN_MASK Ox7FF /* expected length,
encoded as n-1 */

217 #define TD_TOKEN_PID_MASK OxFF

218

219 #define uhci_explen(len) ((((len) - 1) & TD_TOKEN_EXPLEN_MASK)
<<\

220 TD_TOKEN_EXPLEN_SHIFT)

221

222 #define uhci_expected_length(token) ((((token) >>
TD_TOKEN_EXPLEN_SHIFT) + \

223 1) & TD_TOKEN_EXPLEN_MASK)

224 #define uhci_toggle(token) (((token) >>
TD_TOKEN_TOGGLE_SHIFT) & 1)

225 #define uhci_endpoint(token) (((token) >> 15) & 0xf)

226 #define uhci_devaddr(token) (((token) >>
TD_TOKEN_DEVADDR_SHIFT) & 0x7f)

227 #define uhci_devep(token) (((token) >>
TD_TOKEN_DEVADDR_SHIFT) & 0x7ff)

228 #define uhci_packetid(token) ((token) & TD_TOKEN_PID_MASK)

229 #define uhci_packetout(token) (uhci_packetid(token) !'= USB_PID_IN)

230 #define uhci_packetin(token) (uhci_packetid(token) == USB_PID_IN)

L& AR POGER L BRIUR ARV — A X ANk R AR TR — R R B 310 ) A8 R T
token,UHCI spec y TD & X T 4 XU, I P44~ DWord, H b 25 =/~ DWord A{i TD TOKEN.
—A> DWord —3t 32 4> bits.ix 32 / bits #1,bit31 | bit21 %/~ Maximum Length, HlixX %
e R RV 15.bit20 JE R’ 47, bit19 %7 Data Toggle,bit18 #| bit15 #7~ Endpoint
(il R FRATT 8 80010 3 15, bit14 3 bit8 s w5tk bit7 3 bit0 #r PID, il Packet ID.
DL IR0 e A T $EHUH —AS Token [14-/N564r, Lk lon uhci_toggle, it /& token 4%
19 £, 885 A1 1 A5, 45 5 244k & token 1 bit19, 1IE /2RIt ) Data Toggle.ifi
uhci_expected_length IlJ& 3k bit31 3 bit21 I Length ix — B (I | 1 J& 4 Spec #i5E,
X—B A 0 &R 14 byte, h 1 K/x 2 4 bytes, iy 2 £7x 3 /) bytes...)

THEFRA VR Pk B 113X AN uhci_fill_td BARM T 4. (0x7f <<
TD_TOKEN_DEVADDR_SHIFT)#/~48 7f 224 8 47, USB_PID_IN %%F 0x69,UHCI spec
Mg iXt R~ PID IN.AXJE uhci_explen(len)#4E Al uhci_expected_length FI1EfE S
M, EAE—A length B8 bit31 3 bit21,iX ke =Henl— F, k& 7N token. £ T
XA~ token i 2 JE ALK td FURA A M, BATEA LK, SEbs EARU T, X080 T
fix —A> bug,#7 417, Intel PIIX #4544 —> bug, 424 TEIFIXA bug, I TIX4A—E,
WAX =P TR T TR X BLRAA R T BB A U NI IR TR E T A4 B
R NFRINA Intel 2 5, Intel AW i) 4 H G 5L, S 3 1T, 4R 5 A2 350 11 P2 R, BUAR B
Lo 2[R AL U, Intel #id RO AT FRIXFEMIBII 7 T, 4 S A4 £ bug ok, AR, &R 2
Nt fH EETEA R MO, 22500, XA bug i SEAS R T INI. O T-1XA bug MR, BATFE G4
P, e —A i FSBR R PU A7 ¢ U I BRATTILAE A 21 2 term_td 1 link FeET i BN T
UHCI_PTR_TERM, I skel_term_qh (1) link BE—#F, SOE AR AR 775 521 BL () 18 FEAR ]
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L U 2 TR FE — DMEER I IR SO I E B — MR FFBCE R NULL — R ALK
AGEE NULL, & 4E UHCI_PTR_TERM, {H AR FHARE —FF, A 4 T L2 P iR BT 8
& uhci->term_td iEZ AT IHR 1T uhci_alloc_td e B 3 AR 9 4R 1.

642 17,struct uhci_gh 5% — b b le32 element. & 1515 — MBS R — A6
Z.LINK_TO_TD 3k H drivesr/usb/host/uhci-hcd.h:

269 #define LINK_TO_TD(td) (cpu_to_le32((td)->dma_handle))

PR T LINK_TO_QH HREiHEFIM LINK_TO_TD.IX H.IA{14 skel_async_gh L&
skel_term_qgh 11 element Z&F X4 uhci->term_td.

649 17, X AMEH 5% 5K (), UHCI_NUMFRAMES {2 1024, Bt LLIXAMIG Il 2 5% 4%
(K1 1024 A B ARSI 2 T AL HOR AL 27 e e Ko 3 16 7 f L R AR 0o 1« " B A b 42
JlE IR B R A bR AL PR IR B G R N B 2, e I 225 th n] RE
TN 1998 SERF KK IR T 3K, hrah B, Se/K B85 st )L i 1 I, B LUK O sl v el 5%
B K 1.35%. " TR SAUS I UL " TRACIE IR B — MR F bR &, 2 — PHEAR IS
FIFER aR DN REF BRI, IS E R T BEB A ...

— A EREE RS ()

uhci_frame_skel_link 3k & drivers/usb/host/uhci-hcd.c:

94 /*

95 * Calculate the link pointer DMA value for the first Skeleton QH in a frame.

96 */

97 static __le32 uhci_frame_skel_link(struct uhci_hcd *uhci, int frame)

98 {

99 int skelnum;

100

101 /*

102 * The interrupt queues will be interleaved as evenly as possible.

103 * There's not much to be done about period-1 interrupts; they
have

104 * to occur in every frame. But we can schedule period-2
interrupts

105 * in odd-numbered frames, period-4 interrupts in frames
congruent

106 *to 2 (mod 4), and so on. This way each frame only has two

107 * interrupt QHs, which will help spread out bandwidth utilization.

108 *

109 * ffs (Find First bit Set) does exactly what we need:

110 *1,3,5,... =>ffs =0 => use period-2 QH = skelgh[8],
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111 *2,6,10,... => ffs = 1 => use period-4 QH = skelgh[7], etc.
112 * ffs >= 7 => not on any high-period queue, so use

113 * period-1 QH = skelgh[9].

114 * Add in UHCI_NUMFRAMES to insure at least one bit is set.
115 */

116 skelnum = 8 - (int) __ ffs(frame | UHCI_NUMFRAMES);

117 if (skelnum <= 1)

118 skelnum = 9;

119 return LINK_TO_QH(uhci->skelgh[skelnum]);

120 }

TR IE U, SR I N A AN TG AR AR AR AN T B R A XA R HOX Y AU LATAXAS, 21
T —HERIERE, AT AR . 15 Je_ffs & — MR s 8, TS 2 AR LU RS
BT NS, R BIE A SN S M set 147, 4% set w2 i 1.1X
AN BREOL B B0 G AR, R BROX AN G 08 5 A3 2, SO L 5L Rl A L) N i, S8R 2 AN B i A4
ZE XA R R A S, FUR SNE, SEMA RS AL T B XA ek $_ ffs. Lk
41,i386 [k {r include/asm-i386/bitops.h 1, i x8664 (¥ 7t
include/asm-x86_64/bitops.h #. 7&K Intel L4 S SIS R, RAIRE— FiX
AN BREPIR [P, AR AR, IE W R LU AIRRE, W R N S 4802 1,3,5,7,9 S5554 5L, I8 4R WA
DARIE 0,0 bit0 H5E 2 1. RS 2,6,10,14,18,22,26 iX— R 5115, A8 4 R [FME 52
1,052 bit0 —sE 7 0,1 bitl —& 2 L.URSH2 4,12,20,28,36 1X— R4, 4 1R HHH
g 2,500 bit0 A bitl —5& 42 0,1 bit2 —i& 2 1.2 ik w) Py BRI Sl oAl 1— & AMER
S — U 2 BR DL 2 50 1S, 28 AR B UL 4 RECh 2 I, 5 = A
BRLL 8 RECH 4 M, FHERAT] 4 AR ARTE BB 5 (mod )k U, w2 26— 4172 1 mod 2,
A 2 mod 4,58 — 412 4 mod 8, Witk F 25, R [FIMER O 134T 512 AN, R [FMER 11—
A 256 AR MUK 2 (—3A 128 AR MHEY 3 —3LF 64 4N, R [EME N 4 1)—347 32
A RIEME R 5 1 —347 16 AN, IR [BHE R 6 1)—3A7 8 AN IR IHME R 7 1)—34T 4 A,k M A 8
—30F 2 AR N 9 1 —38A 1 (XAt 512).N ERTIRATH AN
1E,142+4+..+512=1023.

LEE AN T BARRS Y 116 17, frame i O (193&,___ffs [IR[MIE K 10, FTLA skelnum HtN 1% A
-2,frame Jy 1 ) 1023 XAV Fi s, skelnum iy 8 (R ECH 512, 7 FIRECh 256, 6 1Y
WHCh 128,09 5 IIRECh 64,0 4 HIURECh 32,4 3 k¥ 16,0 2 IRECh 8,0 1 ik
Bk 4, 0 gk 2,0-1 sk 1. 117 47ixA if i1 5643 skelnum /N 28T 1 1)
HE LA skelnum BB N 9, X AT 8 . L 1 4 Ik, 4 0 11 2 Ik, h-1 1 1 Ik, -2 i)
—K)

DRI FRAT T3t i skelnum [REEYE FELZ: 2 21 9, 1M ikt sl mes JATTI% HLix A
uhci_frame_skel_link p& 1R [FME 5L B Rt uhci->skelgh[ XA 1) 7 AN J6E 6T
HRATCEEE XN A I 11 A0, B T skelgh[2]3] skelgh[9]iX 8 Mt %L
4h,skelgh[ 11/ 4 S AL 4t 4 1), skel [ 10 2R 17 (BT skel_term_gh),skel[ 0] & =A%
PR DR TR R BR AR X N EUA 75 2 ) (R TE  AH 2R A &2, uhci_frame_skel_link
IS A skelgh[ 2151 skelgh[914k2] T 345 .76 1024 /> frame 1,5 8 4~ frame 511
T skelgh[2],B] skel int128 QH,1024 [xLL 8 %51 128, A IE /& AkE 128ms XA~ gh &4
Vila B4 ?[A#, 16 4> frame 517 T skelgh[3], 1] skel int64 QH,1024 (4Ll 16 24T 64,1

74 U 3 234 U



Linux #Led: )|z F & UHCI

IE RS RS 64ms 23 bk s il 3. — 3 skelgh[8], 11 skel int2 QH, 5 512 4 frame 4511 T
LT LUK SRR RERS 2ms S0 I AN BAS B R 1 skelgh[9], B skel intl QH, & Jttbify
8 W ARt 4s , skel intl QH A2 1ms JHl, RN 1% 1024 4 frame #4511 E.
AR T, RIA FATAZ I skel int2 QH #1 skel int8 QH 1 link #8541 #(F817 T skel intl
QH T4?

B P RAT T T WA v ok BRI AN 1)L BT LA BRAT T AN 2 i SR I e 22 X A A2,

framelist[]
[ 0---> QH ------- \
[ 17---->QH -------- > QH ----> UHCI_PTR_TERM
QH ------- /
[1023]----> QH ------ /
AN AN AN
7 QHs for 1QHfor f End Chain

INT (2-128ms) 1ms-INT(plus CTRL Chain,BULK Chain)

skel 5zpr L a2 skeleton, HEAL B #1585 10 i 0L XA skelgh B s — AMEZE IO VE RS2 b
A~ QH XA —4~ Endpoint, B = ALE Hl8s (1) # Bk Ut & 8 B —> endpoint & —A4
A, 3% iefe B SR A AN BA A — AN BB Sk, 1T 48 22 4~ endpoint (1 BAZ U] 21 ZR MR 2 B AT 142 L e g 7t
T AERZ G K SKAT T — ity o, A g ST AF B R A MR AR 5 ke ST, AR S L e N B AE
(st A B IR E A E. — V) AW T LS BRATIE S 4k Sl m L _FIXFE K Skeleton
(B M HESE ) SR BRAR UHCT AL 2% 0 IR SRR . 1 M 25 VR BA TR RS " B R R 1%,
MBI & R34 156 Skeleton 42 FH BAAI AR R .

— P RBEIRREE (5D

¥4 7,661 17,configure_hc, >k H drivers/usb/host/uhci-hcd.c,

175 /*

176 * Store the basic register settings needed by the controller.
177 */

178 static void configure_hc(struct uhci_hcd *uhci)

179 {

180 /* Set the frame length to the default: 1 ms exactly */

181 outb(USBSOF_DEFAULT, uhci->io_addr + USBSOF);

182

183 /* Store the frame list base address */

184 outl(uhci->frame_dma_handle, uhci->io_addr +
USBFLBASEADD);

185
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186 /* Set the current frame number */

187 outw(uhci->frame_number & UHCI_MAX_SOF_NUMBER,

188 uhci->io_addr + USBFRNUM);

189

190 /* Mark controller as not halted before we enable interrupts */
191 uhci_to_hcd(uhci)->state = HC_STATE_SUSPENDED;

192 mb();

193

194 /* Enable PIRQ */

195 pci_write_config_word(to_pci_dev(uhci_dev(uhci)), USBLEGSUP,
196 USBLEGSUP_DEFAULT);

197 }

USBSOF_DEFAULT #1 USBSOF & X T drivers/usb/host/uhci-hcd.h:

43 #define USBFRNUM 6

44 #define USBFLBASEADD 8

45 #define USBSOF 12

46 #define USBSOF_DEFAULT 64 /* Frame length is exactly 1
ms */

UHCI spec #H & X T—/ START OF FRAME(SOF) MODIFY REGISTER,ix 2. #x{E SOF &
fE%, HHtibA7 T Base+(0Ch)Ab,0Ch BIIX HLF 123X AN 25 4745 IRMEL I8 L= kA5 1) frame Ji
HAIR 08 30 FRAT 1A W BB OX A T A, BB O BRUE R vT, BRIAE Y 64, 3% UHCI
spec 1 2.1.6 MR, X M T4 WK 12MHz (K Bk A 145 o, frame 8 351K 4
1ms.(The default value is decimal 64 which gives a SOF cycle time of 12000. For a
12 MHz SOF counter clock input, this produces a 1 ms Frame period.)

¥¥e% USBFLBASEADD k& R b — A% 47 4%, UHCI spec t#r2 i FLBASEADD, L
FRAME LIST BASE ADDRESS REGISTER, &—3:47 32 /" bits, {7 - Base+(08-0Bh),ix/
AR NIZ B Frame List /£ RGN A7 P IR g bk e rp, bit31 3 bit12 X N A hikfF
5[31:12].1f1 bit11l % bit0 W& LR AL, 24 %5420 0.frame_dma_handle & 3A 17T
dma_alloc_coherent J& uhci->frame HiiE N A7 T B ) DMA #ihik. 2 AR5 > Huhik 2047
7 B BIEAS T A B IR EWLI AR A S 0 2 B AR LU XA~ Frame List. Stk (1 HE
SRVENR S AR, LA iE T B g w H, iR — AN AR b5t B, AR Vr it 2 75 /K A A
240 BBEAR IR kg — ) FEMT AL ], 855 2 55 K BT 45 AAT 1 TR 44 T, DRI 5o 38 4% 755 7K B S 22, 0 4
AT BEVRAN A it 2 VR LR TS VRt Ul 26 ) L2 3244, 58 JLSME 1A 4 B e ANES AR 1 S8 4
IS VIt 5 K AT AR B IR A, B i bl 3l S bk

Tk, UHCI_MAX_SOF_NUMBER &5 X T drivers/usb/host/uhci-hcd.h )% {54
2047, 0 ik FoRmE 114 1,080 111 1111 1111,77 USBFRNUM iX I A1HE S T4 6,
B4 N T UHCI spec o i) %F 1¢ #% FRNUM(FRAME NUMBER REGISTER), Hb #il: 4
Base+(06-07h), X% /7453t 16 4 bits,iXILH bit10 % bit0 % T 41 Frame %,
BT LA uhci->frame_number 5 UHCI_MAX_SOF_NUMBER #f 5t /&4 %) i bit10 |
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bit0 ix 11 4> bits, Bl 7% %] Frame 54k )55 A% FRNUM 75 {7 #% # 2 .unsigned int
frame_number J& struct uhci_hcd [1J—N .

G, W E uhci_to_hcd(uhci)->state 4 HC_STATE_SUSPENDED, 71 & &A1 24 ¥ £
finish_reset m A5 ¥ Bk X ANRAE, R Y I 2% B T HC_STATE_HALT. L= # 2 A
R, AT X B, B E SRS B 0 LA A S AR R AR 2 TG I e A i SR S

195 17 ,pci_write_config_word, 5 % 7 %%, 5 ) X & USBLEGSUP, A i iX X 5 1) J&
USBLEGSUP_DEFAULT, X% (f{f 4 0x2000,i% /& UHCI spec H Ji i (BRI

KA SR E G T HC B X Bt 7 FE &, LR AKX T .662 17 8t W &
uhci->is_initialized & 1, XZEFHEAL T .

03] uhci_start 4,8 & 5 — k%, start_rh(),rh %7~ Root Hub.iXx /> & %k A
drivers/usb/host/uhci-hcd.c:

324 static void start_rh(struct uhci_hcd *uhci)

325 ¢

326 uhci_to_hcd(uhci)->state = HC_STATE_RUNNING;

327 uhci->is_stopped = 0;

328

329 /* Mark it configured and running with a 64-byte max packet.

330 * All interrupts are enabled, even though RESUME won't do
anything.

331 */

332 outw(USBCMD_RS | USBCMD_CF | USBCMD_MAXP,
uhci->io_addr + USBCMD);

333 outw(USBINTR_TIMEOUT | USBINTR_RESUME | USBINTR_IOC |
USBINTR_SP,

334 uhci->io_addr + USBINTR);

335 mb();

336 uhci->rh_state = UHCI_RH_RUNNING;

337 uhci_to_hcd(uhci)->poll_rh = 1;

338 }

N—X¥&E T uhci_to_hcd(uhci)->state, HA T IX ik B (1) & HC_STATE_RUNNING.
SR ¥ is_stopped 4 0.

RIG R E 214 USBCMD, X IR E &4t 4WE?5E% drivers/usb/host/uhci-hed.h 156 Tx
AN A AT A7 A %

15 /* Command register */

16 #define USBCMD 0
17 #define USBCMD_RS 0x0001 /* Run/Stop */
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18 #define USBCMD_HCRESET 0x0002 /* Host reset */

19 #define USBCMD_GRESET 0x0004 /* Global reset */

20 #define USBCMD_EGSM 0x0008 /* Global Suspend Mode */

21 #define USBCMD_FGR 0x0010 /* Force Global Resume */

22 #define USBCMD_SWDBG 0x0020 /* SW Debug mode */

23 #define USBCMD_CF 0x0040 /* Config Flag (sw only) */

24 #define USBCMD_MAXP 0x0080 /* Max Packet (0 =32,1 =
64) */

4k 4 Spec X B vE k& ,USBCMD_RS #*7x RUN/STOP.1 %75 RUN,0 % 7x
STOP.USBCMD_CF #%7~ Configure Flag, ZEMd & M Bt &5 a I, Wiz x4~ flag W&
#7.USBCMD_MAXP Jl|% 75 FSBR & KL size.ixfi y 1 %1: 64bytes, )y 0 %15 32bytes.
KT FSBR FA LA S5 & k.

RIG 5 5 — A% 74 USBINTR, 7R 1 Wi B8 25 7 8 X AN 27 A7 2 A TR TH 5 842 3o > 1 347
Wit T 6 T A, AEE 1 bit3,bit2, bitl,bit0 2 IR s PUANTF K, 0 1 i fdiae, A 0 sk &
{fiRfig,drivers/usb/host/uhci-hcd.h Fit5E X7 X BekH ¢ 1942,

36 /* Interrupt enable register */

37 #define USBINTR 4

38 #define USBINTR_TIMEOUT 0x0001 /* Timeout/CRC error
enable */

39 #define USBINTR_RESUME 0x0002 /* Resume interrupt enable
*/

40 #define USBINTR_IOC 0x0004 /* Interrupt On Complete
enable */

41 #define USBINTR_SP 0x0008 /* Short packet interrupt
enable */

2T 5 DL WA AT BRI DU AN TS0 A 4T T I DU r I A e A8 A £ R B 5 RO ARG 48
TR, 5 Rt A Suspended A\ Resume, 5 =FUE 58 i T — AN S, S DRI & 45
W AR AL /N T TOP A RS AR X DY R B0 T, USB SE LA il 4 7T LA 1) 2 48 ML sl i3 i) R GE 01
CPU Ak rhIkrig K.

)5 W'E uhci->rh_state 4y UHCI_RH_RUNNINNG.Jf:# & uhci_to_hcd(uhci)->poll_rh

Jy 1.3 B uhci_start whnl LUR [E] T, B AT A R AN GBI F] 0. T 2 R AT Ak 2 [A] #
usb_add_hcd 3.

Root Hub FI7E N}

[H]%) usb_add_hcd 2 Jii,1638 17,731 rhdev [ bus_mA,iX/MEATLE Hub K50 & 43kt
A LA L T W power_budget, ATV BEE R, L BRIAE O, 5T LUK LIS 31
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bus_mA it it 0,0 Foni A1 B, hub K ah o FRATIE 2 700137 BRI DLBA T2 45 R4 3 1
BCE N2 500mA, I H R SEHLE usb 3 1 fELR L) 2 B2t S00mA.

1639 17, register_root_hub,>k |1 drivers/usb/core/hcd.c.

783 /**

784 * register_root_hub - called by usb_add_hcd() to register a root hub
785 * @hcd: host controller for this root hub

786 *

787 * This function registers the root hub with the USB subsystem. It sets up
788 * the device properly in the device tree and then calls usb_new_device()
789 * to register the usb device. It also assigns the root hub's USB address
790 * (always 1).

791 */

792 static int register_root_hub(struct usb_hcd *hcd)

793 {

794 struct device *parent_dev = hcd->self.controller;

795 struct usb_device *usb_dev = hcd->self.root_hub;

796 const int devhum = 1;

797 int retval;

798

799 usb_dev->devnum = devnum;

800 usb_dev->bus->devnum_next = devhum + 1;

801 memset (&usb_dev->bus->devmap.devicemap, O,

802 sizeof usb_dev->bus->devmap.devicemap);

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

804 usb_set_device_state(usb_dev, USB_STATE_ADDRESS);

805

806 mutex_lock(&usb_bus_list_lock);

807

808 usb_dev->ep0.desc.wMaxPacketSize =
__constant_cpu_to_lel16(64);

809 retval = usb_get_device_descriptor(usb_dev,
USB_DT_DEVICE_SIZE);

810 if (retval !'= sizeof usb_dev->descriptor) {

811 mutex_unlock(&usb_bus_list_lock);

812 dev_dbg (parent_dev, "can't read %s device descriptor
%d\n",

813 usb_dev->dev.bus_id, retval);

814 return (retval < 0) ? retval : -EMSGSIZE;

815 >

816

817 retval = usb_new_device (usb_dev);

818 if (retval) {
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819 dev_err (parent_dev, "can't register root hub for %s,
%d\n",

820 usb_dev->dev.bus_id, retval);

821 >

822 mutex_unlock(&usb_bus_list_lock);

823

824 if (retval == 0) {

825 spin_lock_irg (&hcd_root_hub_lock);

826 hcd->rh_registered = 1;

827 spin_unlock_irg (&hcd_root_hub_lock);

828

829 /* Did the HC die before the root hub was registered? */

830 if (hcd->state == HC_STATE_HALT)

831 usb_hc_died (hcd); /* This time clean up */

832 >

833

834 return retval;

835}

XA SR B = AR, Fedl 1, Host Controller i 5 J& 474 —> Root Hub [, % = 134,
ANKEIG R A TR (1) e IBE AN 2 L gy i, [ R, ANBE i Root Hub 1) = WL 25 AN 2 4F 145361
AT ULT T R IE A R A I, [, R BT Root Hub (1) = HLA% il 3 ik 2 3
PLEE % S2br b, 411 uhci_start $UT58 T 25, ARSI e n UTG TR T, 20
S UL urb 1. FAT T AT XA bR BT 46 T AN I A R TFIX AN e E 2 w7, AT 158 T
Wr— "~ usb_add_hcd XA~ %, Tl 13 = 2045 register_root_hub 2 J5, st R N —A k%
T, B8t usb_hcd_poll_rh_status, X /™ e Z0k & 3N T b tH B BUR 2 1) — AN R ELAH 2
EIX HLIRATTE 2, 8T 58 usb_hed_poll_rh_status 2 J&,usb_add_hcd XMk % 9% 6 e 5
AR A N NE 45 T & 4t i, Fe AT A1 usb_add_hed XA e 4 ) U AR A8 Al b 45 o (H
Hosr A RAT S RS M, ™M usb_add_hcd 45 K 2 J&, 92 br E 24 3% 411 3R [0
usb_hcd_pci_probe [ A 1m0 A0, H S i usb_hed_pci_probe st g5 T,
XD EL TR, R A B AT 418, probe pR 3 SE R driver i Rk $ s — i34
HL T RT3t 5E TI1X Bg e K, B Re AL N B2 T PR !

U, S IRAE 2545 JRAT TR 50 A BR B, — AN & register_root_hub, IAITC &M K T, % —A4
& usb_hcd_poll_rh_status,iX— AR ERA T8 2 LI H R SR BRI

B IX A M RECZ G , BRATAT AN, register_root_hub XA eRH0E iAok b B 8 82, e it
BRI TR A I A B B b B 424 1 o 250 N PRS0 B—AT I A 0 1, RV TR 2 5 M5 1
FHAHEMWMAE—H TRME R 1770 AE T 0.

799 17,root hub [¥) devnum &'E 4 1,2 58 ). K A #RR 3 44 Bt 2 95T Root Hub, i)
8 usb BB ELAK IR L — T B )\ U, 54 Root Hub AR 41 Kt B R VL A AN K ifE
W K.

800 17, WILZEFF4fic 5% bus (¥ devnum_next, ) 2 FF4f.
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801,802,803 17, ¥Jth4k bus ft) devmap, I HA root hub [IRIEACHISE 5 T .

804 17 ,usb_set_device_state(), /" Z ¥t Tl ,hub driver AN J\ KBk b i 58 —
A~.Root Hub i : FAES Ly TV 1 & e fiRE& % E N USB_STATE_ADDRESS.

445,808 F1 809 1T, E Root Hub ) wMaxPacketSize Jy 64,4X 5 3kH Root Hub %
KA TE.

817 17,usb_new_device, ZATHE AL PG4, hub driver o )UK BB S B AN X4 o $ 4 o)
Z 5, AT Root Hub i3 AAKEEI # SR BN T A usb tHF, B ilix — b i e
FOE MM T . — VIR iz H) 0.

824 17, E rh_registered Jy 1544 83, YR 4 tib 7, IFAT X4 HCD 19 Root Hub BL{EST 2
HIAOMANT.

830 17X if it A AR A 10, R IX HLEAETE MR, AN KR FFAT D) Lot A, 35 7R 0 32 L4
BB E A T, bW fb 1% T uhci-hed, 54 usb_remove_hcd 4 # AT, T4
hcd->state 24 ¥ & 4 HC_STATE_HALT, 208 X 4 — 8] 2 J M0 2 e ik, e B i 1,
AT usb_hc_died M. XA B BOUE FHRICAR B EH L IR IE 5 1) shutdown T XA BEUOFA
SR AUEA LA T FEA IR TEE — 1, 2K B drivers/usb/core/hcd.c:

1451 /**

1452 * usb_hc_died - report abnormal shutdown of a host controller (bus glue)
1453 * @hcd: pointer to the HCD representing the controller

1454 *

1455 * This is called by bus glue to report a USB host controller that died
1456 * while operations may still have been pending. 1It's called automatically
1457 * by the PCI glue, so only glue for non-PCI busses should need to call it.
1458 */

1459 void usb_hc_died (struct usb_hcd *hcd)

1460 {

1461 unsigned long flags;

1462

1463 dev_err (hcd->self.controller, "HC died; cleaning up\n");
1464

1465 spin_lock_irgsave (&hcd_root_hub_lock, flags);

1466 if (hcd->rh_registered) {

1467 hcd->poll_rh = 0;

1468

1469 /* make khubd clean up old urbs and devices */
1470 usb_set_device_state (hcd->self.root_hub,
1471 USB_STATE_NOTATTACHED);
1472 usb_kick_khubd (hcd->self.root_hub);

1473 }

1474 spin_unlock_irgrestore (&hcd_root_hub_lock, flags);
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1475 }

IEWBATTIT UL ASRE A SEAN B % 701X N e 1445 3L, BB 210X 4 T LK 4 B Al ) — AN B
B IRAE Sy V25 AR N RO R IR, i A A s B B v AR 0 LT TS A — AR R
A4, L SRR R BB S AR kT =5 e 5 IS A i T, AR T4 SR — R R NGEAE AN
AR s B, I A VP IXARR st e N R R T.1466 17,73 E BTN A rh_register
WCEMR T 1,8 LLX B X B 1R AT, E poll_rh 4 0. 7k I A
usb_set_device_state %, # Root Hub R &4S ¥ & i USB_STATE_NOTATTACHED
X PR R AR 555 1 usb_kick_khubd s J5 8 Hsmt 2 3% 7 5 ) kick_khubd () 644
MR,k 1 drivers/usb/core/hub.c:

331 void usb_kick_khubd(struct usb_device *hdev)
332 {

333 kick_khubd(hdev_to_hub(hdev));

334 }

T kick_khubd FAES AT 236 7, hub driver w5 B2 (1 pR 3 — FRATA0E XA R B 2
fil’% hub_events(),# hub_events F i hub 4+ 7 USB_STATE_NOTATTACHED [t
R, ST hub_pre_reset ZACFEARLL 5 =5 4R, X PG LU AT TR 2 O K B A2k
A BRI T2, AR BN A IR

R U RNZAE L], B AMAAN X HLIZAS register_root_hub g FIRKL T FIE T AMZREIIR
Fe, WVFIFA G TP ) o005 FHTE R BR K15 17, WP AN RE % 591 47 A £

B EFE MR

R oRtiZ2 usb_hcd_poll_rh_status T .1X AN ECCE AT IEAN Mok B 22 vk, HE 3 vl DL
TEATAT—/ HCD Ml ih#ks I 2 k. O T ksl 25, BAi T 2l — A K A e A e 30
7t Root Hub By ZEBAT A 5 4%, a2 Ui b i b %1, usb 34544 145 Root Hub & H#.5E
LB NRBE AAh, Ath S BE SRR G T A A <27, L REWT B SEAE MBI, A2 3 1), TR AR 11, 707 20X
LR AR N AV R

FATLAE R BRSO R T A
usb_hcd_poll_rh_status >k H drivers/usb/core/hcd.c:

533 /*

534 * Root Hub interrupt transfers are polled using a timer if the

535 * driver requests it; otherwise the driver is responsible for

536 * calling usb_hcd_poll_rh_status() when an event occurs.

537 *

538 * Completions are called in_interrupt(), but they may or may not
539 * bein_irq().

540 */
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541 void usb_hcd_poll_rh_status(struct usb_hcd *hcd)

542 {

543 struct urb *urb;

544 int length;

545 unsigned long flags;

546 char buffer[4]; /* Any root hubs with > 31 ports?
*/

547

548 if (unlikely('hcd->rh_registered))

549 return;

550 if ('hcd->uses_new_polling && 'hcd->status_urb)

551 return;

552

553 length = hcd->driver->hub_status_data(hcd, buffer);

554 if (length > 0) {

555

556 /* try to complete the status urb */

557 local_irg_save (flags);

558 spin_lock(&hcd_root_hub_lock);

559 urb = hcd->status_urb;

560 if (urb) {

561 spin_lock(&urb->lock);

562 if (urb->status == -EINPROGRESS) {

563 hcd->poll_pending = 0;

564 hcd->status_urb = NULL;

565 urb->status = 0;

566 urb->hcpriv = NULL;

567 urb->actual_length = length;

568 memcpy(urb->transfer_buffer, buffer,
length);

569 } else /* urb has been unlinked */

570 length = 0;

571 spin_unlock(&urb->lock);

572 } else

573 length = 0O;

574 spin_unlock(&hcd_root_hub_lock);

575

576 /* local irgs are always blocked in completions */

577 if (length > 0)

578 usb_hcd_giveback_urb (hcd, urb);

579 else

580 hcd->poll_pending = 1;

581 local_irg_restore (flags);

582 >
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583
584
585
586
587
588

/* The USB 2.0 spec says 256 ms. This is close enough and won't
* exceed that limit if HZ is 100. */
if (hcd->uses_new_polling ? hcd->poll_rh :
(length == 0 && hcd->status_urb '= NULL))
mod_timer (&hcd->rh_timer, jiffies +

msecs_to_jiffies(250));

589 }

RABRBORAERE D T WA m i 1

BT AS if %I4T ok U e AN i A2 ) .rh_registered A TR R A B E A 1.
uses_new_polling FE{I17E uhci_start() & &0 T 1.5 LA, PEAT T4k 252 B o 410 M rl A i e

553 47,driver->hub_status_data &%/ driver B e % uhci SRl afiTe LT
uhci_hub_status_data ixX4 —A~ 4L, 'e >k [ drivers/usb/host/uhci-hub.c H:

184 static int uhci_hub_status_data(struct usb_hcd *hcd, char *buf)

185 {
186
187
188
189
190
191
192
193
uhci->dead)
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210

struct uhci_hcd *uhci = hcd_to_uhci(hcd);
unsigned long flags;
int status = 0;

spin_lock_irgsave(&uhci->lock, flags);

uhci_scan_schedule(uhci);
if ('test_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags) ||

goto done;
uhci_check_ports(uhci);

status = get_hub_status_data(uhci, buf);

switch (uhci->rh_state) {
case UHCI_RH_SUSPENDING:
case UHCI_RH_SUSPENDED:
/* if port change, ask to be resumed */
if (status)
usb_hcd_resume_root_hub(hcd);
break;

case UHCI_RH_AUTO_STOPPED:
/* if port change, auto start */
if (status)
wakeup_rh(uhci);
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211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233 done:
234
235
236 }

SRSV ST Gl NS SR (WL E K (W =S G O 3 NI e S 0AY ST I o iy s [

break;

case UHCI_RH_RUNNING:
/* are any devices attached? */
if (any_ports_active(uhci)) {

uhci->rh_state = UHCI_RH_RUNNING_NODEVS;

uhci->auto_stop_time = jiffies + HZ;

by

break;

case UHCI_RH_RUNNING_NODEVS:
/* auto-stop if nothing connected for 1 second */
if (any_ports_active(uhci))
uhci->rh_state = UHCI_RH_RUNNING;
else if (time_after_eq(jiffies, uhci->auto_stop_time))
suspend_rh(uhci, UHCI_RH_AUTO_STOPPED);
break;

default:
break;

spin_unlock_irgrestore(&uhci->lock, flags);
return status;

uhci_scan_schedule,— F it ik #4813 52 4% 1R, JEUARI i 1 0T, i AR 15 Bk

uhci_scan_schedule 3k H drivers/usb/host/uhci-q.c:

1705 /*

1706 * Process events in the schedule, but only in one thread at a time

1707 */

1708 static void uhci_scan_schedule(struct uhci_hcd *uhci)

1709 {
1710
1711
1712
1713
1714
1715
1716
1717

inti;
struct uhci_gh *gh;

/* Don't allow re-entrant calls */

if (uhci->scan_in_progress) {
uhci->need_rescan = 1;
return;
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1718
1719 rescan:
1720
1721
1722
1723
1724
1725
1726
1727
*/
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753

uhci->scan_in_progress = 1;

uhci->need_rescan = 0;
uhci->fsbr_is_wanted = 0;

uhci_clear_next_interrupt(uhci);
uhci_get_current_frame_number(uhci);
uhci->cur_iso_frame = uhci->frame_number;

/* Go through all the QH queues and process the URBs in each one

for (i = 0; i < UHCI_NUM_SKELQH - 1; ++i) {
uhci->next_gh = list_entry(uhci->skelgh[i]->node.next,
struct uhci_gh, node);
while ((gh = uhci->next_gh) != uhci->skelgh[i]) {
uhci->next_gh = list_entry(gh->node.next,
struct uhci_gh, node);

if (uhci_advance_check(uhci, gh)) {
uhci_scan_gh(uhci, gh);
if (gh->state == QH_STATE_ACTIVE) {
uhci_urbp_wants_fsbr(uhci,
list_entry(gh->queue.next, struct urb_priv, node));

b

uhci->last_iso_frame = uhci->cur_iso_frame;
if (uhci->need_rescan)

goto rescan;
uhci->scan_in_progress = 0;

if (uhci->fsbr_is_on && !uhci->fsbr_is_wanted &&
luhci->fsbr_expiring) {
uhci->fsbr_expiring = 1;
mod_timer(&uhci->fsbr_timer, jiffies +

FSBR_OFF_DELAY);

1754
1755
1756
1757
1758
1759

by

if (list_empty(&uhci->skel_unlink_gh->node))
uhci_clear_next_interrupt(uhci);

else
uhci_set_next_interrupt(uhci);
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1760 }

FLR B AR R B A T IR IR A — AR 2R 10 B R GX A R B R 2 PR BORAAN K.
F M BRI R BEER S7 H—3T R oK.

scan_in_progress ¥I{E k) 0, A 7RI A B 2 b FA 14 2 eSO e IR DR e AR KR At A e FH R 3R
TEFATAL T 3X AN R B b R T 1 T, BT M FH X AN AR 1) H e A 7 38k S X A R B b ik s
YA BT LA S LA 0,00 1718 AT AT ZI B s e LR Z R CEAK 0 7 ik s
need_rescan 24 1,7 H Rk [H].

1720 4741 1721 47, % & need_rescan #! fsbr_is_wanted %4 0.
1723 47,uhci_clear_next_interrupt()>k B drivers/usb/host/uhci-qg.c:

35 static inline void uhci_clear_next_interrupt(struct uhci_hcd *uhci)
36 {
37 uhci->term_td->status &= ~cpu_to_le32(TD_CTRL_IOCQC);
38}

WA TD W& 7 TD_CTRL_IOC XA flag, st % /~7ri% TD JifE(f) Frame 452
Jii,USB Ml gets 10 CPU A — R W B A 78X ERAT 9 br A 2 term_td 45 T
() frame K AATAAT R W, DRk BAT THIAE 1E A6 AL H 4L AN 18 FEBA A

m ¥ F Kk W B — 4~ M # uhci_get current_frame_number() I >k H
drivers/usb/host/uhci-hcd.c:

433 /*

434 * Store the current frame number in uhci->frame_number if the
controller

435 *is runnning. Expand from 11 bits (of which we use only 10) to a

436 * full-sized integer.

437 *

438 * Like many other parts of the driver, this code relies on being polled

439 * more than once per second as long as the controller is running.

440 */

441 static void uhci_get_current_frame_number(struct uhci_hcd *uhci)

442 {

443 if (luhci->is_stopped) {

444 unsigned delta;

445

446 delta = (inw(uhci->io_addr + USBFRNUM) -
uhci->frame_number) &

447 (UHCI_NUMFRAMES - 1);

448 uhci->frame_number += delta;

449 >
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450 }
TE AR A TR, FE A A 2 I(E TE BT 45 uhci->frame_number.

LS AR AT X L EARAD B I PEA SRR A, AEANE T AT =, B Ak RS AN 1o —
AT W 5 75 4, A I8 AT S s 7 1) s b et L B B A 555 MM (R A e LR Y%7, IR
AIX B AR AT 88 B ik RN A G IRE 1731 47 B while {3, 6 T
uhci_scan_schedule x4 p& £, B AR5 R & B SFAF AR 7Y BT AME1S2 A 52 AR Hu 5 /N 1)
AR AT ARG 5k, 1728 2 1743 475X A B B S OB 43 SRARIEIX A o i —
Bt for fEIAMIR, 8 iAH 2 TR T T LR 2 5 S N A4 55 (1 R A FRDRG A5 23 AR L i)
B T Ja#, JUR BT AW, T B g R B8R, BRI 6 T RAERA
U5, AT LA NIE REAG A3 AR IS4 06 TRT - Ja AR AN A I, WA 1K BOE R IR R,
A RHOR E AR T B AR A T A BERIXAS for TR RS, A BATEIZAE
IFETE AN IAT 284, Z T LA B AT IR, 2 /D I e %1, I BRI AT 4 i 11, 28
AR 7 5, for FEER Y XS while ARSI EANI 2 . RA45 & 1729 47 1731 47K G iR
FI3X HLAWT )5S uhci->skelgh[ 154 RN 5% 1) node BAFI. 3 AT1%403E struct uhci_gh &5
AR — A 2 node, B AR EK 1 & — XA, 78 uhci_alloc_gh 3155 £
INIT_LIST_HEAD ZHIUAA T XA BAA, IXAN 2 HRI AR BT A K SRR AR 4 2 WA 1 — AN 25 A
BB =T A8 next F1oprev fgEFAER M B . B BUIR B4R, uhci->next_gh w4 T
uhci->skelgh[i]. 7-7& 1731 XA while fEF A AT, I, 1728 FHAG XA for fE IRt
B R B A AT A DTk B B D B, IR IE AN e DTk 1 B 21 A5 B LR TR i I, skelgh[]
(1) node FAFIA WA T, BliTHARIE S FHR IR B IX A R4

Tl 7 XA for {3 uhci_scan_schedule X/~ $t AT A WH K T .1748 47 4t
scan_in_progress % &M 0.

1750 47 AR WA U, fsbr_is_on BRIAE S 0.t DL I IX HL AN 30T

2T 1756 171X Bt if-else,skel_unlink_gh 3B it skelgh[0], [FIFE, bbb %1& 1) node
PAF1) 4 2 25 1, 2 list_empty 23 &2 1, IRt uhci_clear_next_interrupt £ /4 .

£E9T uhci_scan_schedule, &4/ 14% 427 3] uhci_hub_status_data # k.

193 47,HCD_FLAG_HW_ACCESSIBLE x4~ flag #4112 ¥ & i 11, 5 7F usb_add_hcd #i%
.11 uhci->dead 417 finish_reset FHE 4 T 0.

¥ Fok—AN %k, uhci_check_ports.>k 5 drivers/usb/host/uhci-hub.c:

136 static void uhci_check_ports(struct uhci_hcd *uhci)

137 {

138 unsigned int port;

139 unsigned long port_addr;

140 int status;

141

142 for (port = 0; port < uhci->rh_numports; ++port) {
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143
144
145
146
147
148
149
150
151
152

153
154
155
156
157
158
159
*/
160
USBPORTSC_PEC);
161
162
163
164
165
166
167
168
169
170
171
172
173
174

port_addr = uhci->io_addr + USBPORTSC1 + 2 * port;
status = inw(port_addr);
if (unlikely(status & USBPORTSC_PR)) {
if (time_after_eq(jiffies, uhci->ports_timeout)) {
CLR_RH_PORTSTAT(USBPORTSC_PR);
udelay(10);

/* HP's server management chip requires
* a longer delay. */
if (to_pci_dev(uhci_dev(uhci))->vendor

PCI_VENDOR_ID_HP)
wait_for_HP(port_addr);

/* If the port was enabled before, turning
* reset on caused a port enable change.
* Turning reset off causes a port connect
* status change. Clear these changes.

CLR_RH_PORTSTAT(USBPORTSC_CSC |

SET_RH_PORTSTAT(USBPORTSC_PE);

b
if (unlikely(status & USBPORTSC_RD)) {

if (test_bit(port, &uhci->resuming_ports)) {

/* Port received a wakeup request */

set_bit(port, &uhci->resuming_ports);

uhci->ports_timeout = jiffies +
msecs_to_jiffies(20);

/* Make sure we see the port again
* after the resuming period is over. */

mod_timer(&uhci_to_hcd(uhci)->rh_timer,

175
176
177
178
port_addr);
179
180
181 >

uhci->ports_timeout);
} else if (time_after_eq(jiffies,
uhci->ports_timeout)) {
uhci_finish_suspend(uhci, port,
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182 }

XA R BB HETE I, 3 5 Root Hub i &AM 11, 52U E AT I R 36 1127 47 2 R AN 11 27
TEER A 5 & —34T, % A drivers/usb/host/uhci-hcd.h:

48 /* USB port status and control registers */

49 #define USBPORTSC1 16

50 #define USBPORTSC2 18

51 #define USBPORTSC_CCS 0x0001 /* Current Connect Status

52 * ("device present") */

53 #define USBPORTSC_CSC 0x0002 /* Connect Status Change
*/

54 #define USBPORTSC_PE 0x0004 /* Port Enable */

55 #define USBPORTSC_PEC 0x0008 /* Port Enable Change */

56 #define USBPORTSC_DPLUS 0x0010 /* D+ high (line status) */

57 #define USBPORTSC_DMINUS 0x0020 /* D- high (line status) */

58 #define USBPORTSC_RD 0x0040 /* Resume Detect */

59 #define USBPORTSC_RES1 0x0080 /* reserved, always 1 */

60 #define USBPORTSC_LSDA 0x0100 /* Low Speed Device
Attached */

61 #define USBPORTSC_PR 0x0200 /* Port Reset */

62 /* OC and OCC from Intel 430TX and later (not UHCI 1.1d spec) */

63 #define USBPORTSC_OC 0x0400 /* Over Current condition */

64 #define USBPORTSC_OCC 0x0800 /* Over Current Change
R/WC */

65 #define USBPORTSC_SUSP 0x1000 /* Suspend */

66 #define USBPORTSC_RES?2 0x2000 /* reserved, write zeroes */

67 #define USBPORTSC_RES3 0x4000 /* reserved, write zeroes */

68 #define USBPORTSC_RES4 0x8000 /* reserved, write zeroes */

EABAER /SRS USBPORTSC_PR, 1 Ko I b %1% b5 11 IEAb+ Reset [{R 7.
FRBATERSAL USBPORTSC_RD, ix A7 1 o LR E] T Resume 15 5.

AR CLE PR DL A R BATT 225 B 10, DA B 225 R 10, A A I 7 255 18 2 KA

TR TN 1%, get_hub_status_data,>k & drivers/usb/host/uhci-hub.c:

55 static inline int get_hub_status_data(struct uhci_hcd *uhci, char *buf)

56 {

57 int port;

58 int mask = RWC_BITS;

59

60 /* Some boards (both VIA and Intel apparently) report bogus
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61 * overcurrent indications, causing massive log spam unless

62 * we completely ignore them. This doesn't seem to be a problem

63 * with the chipset so much as with the way it is connected on

64 * the motherboard; if the overcurrent input is left to float

65 * then it may constantly register false positives. */

66 if (ignore_oc)

67 mask &= ~USBPORTSC_OCC;

68

69 *buf = 0;

70 for (port = 0; port < uhci->rh_numports; ++port) {

71 if ((inw(uhci->io_addr + USBPORTSC1 + port * 2) & mask)
[

72 test_bit(port, &uhci->port_c_suspend))

73 *pbuf |= (1 << (port + 1));

74 >

75 return !*buf;

76 }

X B RWC_BITS #fi & H >k 5t i 1 27 A7 4% 1 1 RWC H bits. 1X =AM 2 R A B AR 7.

X HL ignore_oc g — Mk 2%, uhci-hed Al ehci-hed X AN AR 2 A8 X AN S50 0E
FR L A5 ARG 28 b (] ] IS, AT 28 AR R R A, 6 T IR R R W, A AT AT AR — A
ignore_oc Z Uk 2% 2.

PN ke SO 3k g 11, R EUREN i 1 (1) 35 A7 #, WLARAT R, A5 BAZELE buf , B 2K I FeAT 1A
=% usb_hcd_poll_rh_status %5 X T —4 char buffer[4],iX4™ buffer #— XX 1%
i Rok.buf —3t 32 A bits, X B LS AN R 75 A9 LA ARG (B 7RSSR AL LLAR), e
buf H ¥ EAMNIKA N 1R E T port_c_suspend 75 Z X #E, port_c_suspend )i fi
PAAE WA B 3 25 B, A AR B R

AN KA B Kt 1 (14 A0 B 3K ) Ja AR AT P T X PRAIEIR [MME2E 402 0, 22 452 4F 0.

B FORAIKT uhci->rh_state T, F&ATRTTHAE start_rh %% 7 '& 4 UHCI_RH_RUNNING,
BT LAIX Lk 2 04T any_ports_active.

X/ any_ports_active #>k H drivers/usb/host/uhci-hub.c:

39 /* A port that either is connected or has a changed-bit set will prevent
40 * us from AUTO_STOPPING.

41 */

42 static int any_ports_active(struct uhci_hcd *uhci)

43 {

44 int port;

45

46 for (port = 0; port < uhci->rh_numports; ++port) {
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47 if ((inw(uhci->io_addr + USBPORTSC1 + port * 2) &
48 (USBPORTSC_CCS | RWC_BITS)) ||

49 test_bit(port, &uhci->port_c_suspend))
50 return 1;

51 >

52 return 0;

53}

T A P Uk 12 11 2 A7 LR CCS 3R E A AR BAT MR B IAE B A AR 40X BLA T4
AT, B M 03X F: uhci_hub_status_data #; %% [1] status,ix /> status IF &
get_hub_status_data ()i [HIff, BUAEAN 24 2 0 B4 29k 0 1.

W 0, A B4 7p, B v bk 3 586 47, HIWr hcd->uses_new_polling, H117E
uhci_start F¥EN T 1.0 LLX BL4kSEH W hed->poll_rh, {114 start_rh e E N
T 1L X H mod_timer ST XA BRI 24 T R 43 B — N IR SR, IS TR 3 T
T 2 R, AT 2048 usb_create_hed H#dAkt hed->rh_timer, Jf Hoh e g8e T
B rh_timer_func, T AADKE — F rh_timer_func,2k & drivers/usb/core/hcd.c:

592 /* timer callback */

593 static void rh_timer_func (unsigned long _hcd)

594 {

595 usb_hcd_poll_rh_status((struct usb_hcd *) _hcd);
596 }

skt A usb_hcd_poll_rh_status. /i L usb_hcd_poll_rh_status X/ edHe —A ok
Z UG TR eR 2, AN 2 T2 D2 A AN GBI, T AT T B ) mod_timer 1 (1 /2 250ms.
AT 2 25017 Root Hub PR A . sl b Bt /2 poll fI5 X, 581,

BT L AR G0, B anva AT GZE AN Root Hub L6 A AR 7, H54 Root Hub Kk iz A, 4th K G F %)
RIBIGASTIRS T M BENT B35 S LN Ak, S 22 10, AL 1), AR O BRIR X S A A e ik e
W

2PN FFEA g o) T . ;A T5EE 22 usb_hcd_poll_rh_status XA~p& %L, 5 6%

250ms XFERRAT b, B S, )R AT AT R AR A A A AN, (EL R bt b g
g, EERE N E UG B, BERASAE A I, AT il ABUREAT I3 A U ) - 4K

Root Hub & Hil4EE (—)

HAREAKK probe sEUHIXARETR T AHZ, IATIBEHGER, WAL R 2, R 2 I & R R
SR, BATT R AR A 2 3 SCARHIE— 3 AN RN S5 1] ] Ak
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TEF T (PR b, BR T s (0 VR R R 43 LA, FRAT VRS [ G — A oR b A7 e JF , XA ok £logh 2
usb_submit_urb(). 7% & Elid e AR L NiX BB VRIS A I JUAS, AREEE I 2o NEE—AS
WEE . B G LEE o ARG usb spec 11 USB % & Xt F v i6 4 4 JLAS, AN A
usb_submit_urb()] USB %&£ 3K s &1 — AN A7 A0 — B S R 1) I s A1 st AEU R 3 i
] usb_submit_urb () p& 5T 5 & B AR e ?

AN P AL R S P WA A, S Bulk B, X Ek s S AL oy, WA IR B AR e 2 A
usb_submit_urb g%k, 2T A REREAS urb. T LA R R IRA T SR E XA R, B E
Tl A% o Sl o AT Ab B

AN A TR SR BB A ¥ £54fi N Root Hub L[R2 Root Hub 454 & —AMERIR I 1 4, T
FIRE R A Yhsg T FRAT 1A S R 6 A . Hub B R 20 W At 7 X, 02 S A S R I A B AT
SR G AL, DI U 56 Root Hub 14 il #L 4.

BN A £E register_root_hub ##~ usb_get_device_descriptor 4?3 A114E hub
driver FriJiid, G AE, &2 A usb_get_descriptor, ifi J5 # < usb_control_msg,
i usb_control_msg M}/ usb_internal_control_msg,%k 5 usb_start_wait_urb &#k
T AH B 2 R 42 usb_submit_urb(). T AT KE—F usb_submit_urb() 7t 3%
AT AR BE LR R 2R S S50, BT R XA B o IR 1T 9T 5 A2 A AT SR A1

XA R = L, B ok B drivers/usb/core/urb.c:

107 /**

108 * usb_submit_urb - issue an asynchronous transfer request for an
endpoint

109 * @urb: pointer to the urb describing the request

110 * @mem_flags: the type of memory to allocate, see kmalloc() for a list

111 * of valid options for this.

112 *

113 * This submits a transfer request, and transfers control of the URB

114 * describing that request to the USB subsystem. Request completion will

115 * be indicated later, asynchronously, by calling the completion handler.

116 * The three types of completion are success, error, and unlink

117 * (a software-induced fault, also called "request cancellation").

118 *

119 * URBs may be submitted in interrupt context.

120 *

121 * The caller must have correctly initialized the URB before submitting

122 *it. Functions such as usb_fill_bulk_urb() and usb_fill_control_urb() are

123 * available to ensure that most fields are correctly initialized, for

124 * the particular kind of transfer, although they will not initialize

125 * any transfer flags.

126 *

127 * Successful submissions return 0; otherwise this routine returns a

128 * negative error number. If the submission is successful, the complete()
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129
and
130

* callback from the URB will be called exactly once, when the USB core

* Host Controller Driver (HCD) are finished with the URB. When the

completion

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
never
157
158
159
160
161
162
163
164
165
cleanup
166
167
168

* function is called, control of the URB is returned to the device

* driver which issued the request. The completion handler may then

* immediately free or reuse that URB.

b3

* With few exceptions, USB device drivers should never access URB fields
* provided by usbcore or the HCD until its complete() is called.

* The exceptions relate to periodic transfer scheduling. For both

* interrupt and isochronous urbs, as part of successful URB submission
urb->interval is modified to reflect the actual transfer period used
(normally some power of two units). And for isochronous urbs,
urb->start_frame is modified to reflect when the URB's transfers were
scheduled to start. Not all isochronous transfer scheduling policies
will work, but most host controller drivers should easily handle ISO
queues going from now until 10-200 msec into the future.

* % %X %X % ¥

*

* For control endpoints, the synchronous usb_control_msg() call is
* often used (in non-interrupt context) instead of this call.

* That is often used through convenience wrappers, for the requests
* that are standardized in the USB 2.0 specification. For bulk

* endpoints, a synchronous usb_bulk_msg() call is available.

*

* Request Queuing:

b3

* URBs may be submitted to endpoints before previous ones complete, to
* minimize the impact of interrupt latencies and system overhead on data
* throughput. With that queuing policy, an endpoint's queue would

* be empty. This is required for continuous isochronous data streams,
* and may also be required for some kinds of interrupt transfers. Such

* queuing also maximizes bandwidth utilization by letting USB controllers
* start work on later requests before driver software has finished the

* completion processing for earlier (successful) requests.

b3

* As of Linux 2.6, all USB endpoint transfer queues support depths greater
* than one. This was previously a HCD-specific behavior, except for ISO
* transfers. Non-isochronous endpoint queues are inactive during

* after faults (transfer errors or cancellation).

*x

* Reserved Bandwidth Transfers:
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169 *

170 * Periodic transfers (interrupt or isochronous) are performed repeatedly,

171 * using the interval specified in the urb. Submitting the first urb to

172 *the endpoint reserves the bandwidth necessary to make those transfers.

173 * If the USB subsystem can't allocate sufficient bandwidth to perform

174 * the periodic request, submitting such a periodic request should fail.

175 *

176 * Device drivers must explicitly request that repetition, by ensuring that

177 * some URB is always on the endpoint's queue (except possibly for short

178 * periods during completion callacks). When there is no longer an urb

179 * queued, the endpoint's bandwidth reservation is canceled. This means

180 * drivers can use their completion handlers to ensure they keep
bandwidth

181 * they need, by reinitializing and resubmitting the just-completed urb

182 * until the driver longer needs that periodic bandwidth.

183 *

184 * Memory Flags:

185 *

186 * The general rules for how to decide which mem_flags to use

187 * are the same as for kmalloc. There are four

188 * different possible values; GFP_KERNEL, GFP_NOFS, GFP_NOIO and

189 * GFP_ATOMIC.

190 *

191 * GFP_NOFS is not ever used, as it has not been implemented yet.

192 *

193 * GFP_ATOMIC is used when

194 * (a) you are inside a completion handler, an interrupt, bottom half,

195 * tasklet or timer, or

196 * (b) you are holding a spinlock or rwlock (does not apply to

197 * semaphores), or

198 * (c) current->state |= TASK_RUNNING, this is the case only after

199 * you've changed it.

200 *

201 * GFP_NOIO is used in the block io path and error handling of storage

202 * devices.

203 *

204 * All other situations use GFP_KERNEL.

205 *

206 * Some more specific rules for mem_flags can be inferred, such as

207 * (1) start_xmit, timeout, and receive methods of network drivers must

208 * use GFP_ATOMIC (they are called with a spinlock held);

209 * (2) queuecommand methods of scsi drivers must use GFP_ATOMIC
(also

210 * called with a spinlock held);
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211 * (3) If you use a kernel thread with a network driver you must use

212 * GFP_NOIOQ, unless (b) or (c) apply;

213 * (4) after you have done a down() you can use GFP_KERNEL, unless (b)
or (c)

214 * apply or your are in a storage driver's block io path;

215 * (5) USB probe and disconnect can use GFP_KERNEL unless (b) or (c)
apply; and

216 * (6) changing firmware on a running storage or net device uses

217 * GFP_NOIOQ, unless b) or c¢) apply

218 *

219 */

220 int usb_submit_urb(struct urb *urb, gfp_t mem_flags)

221 {

222 int pipe, temp, max;

223 struct usb_device *dev;

224 int is_out;

225

226 if ('urb || urb->hcpriv || 'urb->complete)

227 return -EINVAL;

228 if (1(dev = urb->dev) ||

229 (dev->state < USB_STATE_DEFAULT) ||

230 ('dev->bus) || (dev->devhum <= 0))

231 return -ENODEV;

232 if (dev->bus->controller->power.power_state.event !=
PM_EVENT_ON

233 || dev->state == USB_STATE_SUSPENDED)

234 return -EHOSTUNREACH;

235

236 urb->status = -EINPROGRESS;

237 urb->actual_length = 0;

238

239 /* Lots of sanity checks, so HCDs can rely on clean data

240 * and don't need to duplicate tests

241 */

242 pipe = urb->pipe;

243 temp = usb_pipetype(pipe);

244 is_out = usb_pipeout(pipe);

245

246 if ('usb_pipecontrol(pipe) && dev->state <
USB_STATE_CONFIGURED)

247 return -ENODEV;

248

249 /* FIXME there should be a sharable lock protecting us against

250 * config/altsetting changes and disconnects, kicking in here.
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251
252
253
254
255
256
257
258
%d)\n",
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
288
289
length=0 */
290
291
292

* (here == before maxpacket, and eventually endpoint type,
* checks get made.)
*/

max = usb_maxpacket(dev, pipe, is_out);
if (max <=0){
dev_dbg(&dev->dev,
"bogus endpoint ep%d%s in %s (bad maxpacket
usb_pipeendpoint(pipe), is_out ? "out" : "in",
_ FUNCTION__, max);
return -EMSGSIZE;

/* periodic transfers limit size per frame/uframe,
* but drivers only control those sizes for ISO.
* while we're checking, initialize return status.

*/
if (temp == PIPE_ISOCHRONOUS) {
int n, len;
/* "high bandwidth" mode, 1-3 packets/uframe? */
if (dev->speed == USB_SPEED_HIGH) {
int mult = 1 + ((max >> 11) & 0x03);
max &= 0x07ff;
max *= mult;
b
if (urb->number_of_packets <= 0)
return -EINVAL;
for (n = 0; n < urb->number_of_packets; n++) {
len = urb->iso_frame_desc[n].length;
if (len < 0 || len > max)
return -EMSGSIZE;
urb->iso_frame_desc[n].status = -EXDEV;
urb->iso_frame_desc[n].actual_length = 0;
b
b

/* the I/0O buffer must be mapped/unmapped, except when

if (urb->transfer_buffer_length < 0)
return -EMSGSIZE;
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293 #ifdef DEBUG

294
295
296
297
298
299
300
301
302

/* stuff that drivers shouldn't do, but which shouldn't
* cause problems in HCDs if they get it wrong.
*/
{
unsigned int orig_flags = urb->transfer_flags;
unsigned int allowed;

/* enforce simple/standard policy */
allowed = (URB_NO_TRANSFER_DMA_MAP |

URB_NO_SETUP_DMA_MAP |

HC

303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329 #endif
330
331
332
333
334

URB_NO_INTERRUPT);
switch (temp) {
case PIPE_BULK:
if (is_out)
allowed |= URB_ZERO_PACKET;
/* FALLTHROUGH */
case PIPE_CONTROL:
allowed |= URB_NO_FSBR; /* only affects UHCI */
/* FALLTHROUGH */
default: /* all non-iso endpoints */
if (lis_out)
allowed |= URB_SHORT_NOT_OK;
break;
case PIPE_ISOCHRONOUS:
allowed |= URB_ISO_ASAP;
break;

b

urb->transfer_flags &= allowed;

/* fail if submitter gave bogus flags */
if (urb->transfer_flags != orig_flags) {
err("BOGUS urb flags, %x --> %x",
orig_flags, urb->transfer_flags);
return -EINVAL;

/*
* Force periodic transfer intervals to be legal values that are

* a power of two (so HCDs don't need to).
b3

* FIXME want bus->{intr,iso}_sched_horizon values here. Each
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335 * supports different values... this uses EHCI/UHCI defaults (and
336 * EHCI can use smaller non-default values).

337 */

338 switch (temp) {

339 case PIPE_ISOCHRONOUS:

340 case PIPE_INTERRUPT:

341 /* too small? */

342 if (urb->interval <= 0)

343 return -EINVAL;

344 /* too big? */

345 switch (dev->speed) {

346 case USB_SPEED_HIGH: /* units are microframes */
347 // NOTE usb handles 2715

348 if (urb->interval > (1024 * 8))

349 urb->interval = 1024 * 8;

350 temp = 1024 * 8;

351 break;

352 case USB_SPEED_FULL: /* units are frames/msec */
353 case USB_SPEED_LOW:

354 if (temp == PIPE_INTERRUPT) {

355 if (urb->interval > 255)

356 return -EINVAL;

357 // NOTE ohci only handles up to 32
358 temp = 128;

359 ¥ else {

360 if (urb->interval > 1024)

361 urb->interval = 1024;

362 // NOTE usb and ohci handle up to 2”15
363 temp = 1024;

364 >

365 break;

366 default:

367 return -EINVAL;

368 >

369 /* power of two? */

370 while (temp > urb->interval)

371 temp >>=1;

372 urb->interval = temp;

373 >

374

375 return usb_hcd_submit_urb(urb, mem_flags);

376 }
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KR, XA R B WAL R I (L RN XA RS DA RENTE SRR T, Bl e F/ T
R UL L B URS T R R I AR AR A 58 X BUE 2 5 M R RE A L2 K IR UK IR

ERRE

XA BREL P AZ DA TR A temp AR B R, & 27 IR a0 AR s 1 I 2R 2 AT Tk T A% 18
)4 Root Hub [F4z il 4. 8- A48 BH &5 1K) g5 52 42, usb_hed_submit_urb 4%, i1 268 17
XA if FEBOH 338 171X switch #1142 3 BT LLEATTKE usb_hed_submit_urb I,

3k B drivers/usb/core/hcd.c:

916 /* may be called in any context with a valid urb->dev usecount

917 * caller surrenders "ownership" of urb

918 * expects usb_submit_urb() to have sanity checked and conditioned all
919 *inputs in the urb

920 */

921 int usb_hcd_submit_urb (struct urb *urb, gfp_t mem_flags)

922 {

923 int status;

924 struct usb_hcd *hcd = bus_to_hcd(urb->dev->bus);

925 struct usb_host_endpoint *ep;

926 unsigned long flags;

927

928 if ('hcd)

929 return -ENODEV;

930

931 usbmon_urb_submit(&hcd->self, urb);

932

933 /*

934 * Atomically queue the urb, first to our records, then to the HCD.

935 * Access to urb->status is controlled by urb->lock ... changes on

936 * i/o completion (normal or fault) or unlinking.

937 */

938

939 // FIXME: verify that quiescing hc works right (RH cleans up)

940

941 spin_lock_irgsave (&hcd_data_lock, flags);

942 ep = (usb_pipein(urb->pipe) ? urb->dev->ep_in :
urb->dev->ep_out)

943 [usb_pipeendpoint(urb->pipe)];

944 if (unlikely ('ep))

945 status = -ENOENT;

946 else if (unlikely (urb->reject))

947 status = -EPERM;

948 else switch (hcd->state) {

949 case HC_STATE_RUNNING:
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950 case HC_STATE_RESUMING:

951 doit:

952 list_add_tail (&urb->urb_list, &ep->urb_list);

953 status = 0;

954 break;

955 case HC_STATE_SUSPENDED:

956 /* HC upstream links (register access, wakeup signaling)
can work

957 * even when the downstream links (and DMA etc) are
quiesced; let

958 * usbcore talk to the root hub.

959 */

960 if (hcd->self.controller->power.power_state.event ==
PM_EVENT_ON

961 && urb->dev->parent == NULL)

962 goto doit;

963 /* FALL THROUGH */

964 default:

965 status = -ESHUTDOWN;

966 break;

967 >

968 spin_unlock_irgrestore (&hcd_data_lock, flags);

969 if (status) {

970 INIT_LIST_HEAD (&urb->urb_list);

971 usbmon_urb_submit_error(&hcd->self, urb, status);

972 return status;

973 >

974

975 /* increment urb's reference count as part of giving it to the HCD

976 * (which now controls it). HCD guarantees that it either returns

977 * an error or calls giveback(), but not both.

978 */

979 urb = usb_get_urb (urb);

980 atomic_inc (&urb->use_count);

981

982 if (urb->dev == hcd->self.root_hub) {

983 /* NOTE: requirement on hub callers (usbfs and the hub

984 * driver, for now) that URBs' urb->transfer_buffer be

985 * valid and usb_buffer_{sync,unmap}() not be needed,
since

986 * they could clobber root hub response data.

987 */

988 status = rh_urb_enqueue (hcd, urb);

989 goto done;
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990 >

991

992 /* lower level hcd code should use *_dma exclusively,

993 * unless it uses pio or talks to another transport.

994 */

995 if (hcd->self.uses_dma) {

996 if (usb_pipecontrol (urb->pipe)

997 && !(urb->transfer_flags &
URB_NO_SETUP_DMA_MAP))

998 urb->setup_dma = dma_map_single (

999 hcd->self.controller,

1000 urb->setup_packet,

1001 sizeof (struct usb_ctrirequest),

1002 DMA_TO_DEVICE);

1003 if (urb->transfer_buffer_length I= 0

1004 && !(urb->transfer_flags &
URB_NO_TRANSFER_DMA_MAP))

1005 urb->transfer_dma = dma_map_single (

1006 hcd->self.controller,

1007 urb->transfer_buffer,

1008 urb->transfer_buffer_length,

1009 usb_pipein (urb->pipe)

1010 ? DMA_FROM_DEVICE

1011 : DMA_TO_DEVICE);

1012 >

1013

1014 status = hcd->driver->urb_enqueue (hcd, ep, urb, mem_flags);

1015 done:

1016 if (unlikely (status)) {

1017 urb_unlink (urb);

1018 atomic_dec (&urb->use_count);

1019 if (urb->reject)

1020 wake_up (&usb_kill_urb_queue);

1021 usbmon_urb_submit_error(&hcd->self, urb, status);

1022 usb_put_urb (urb);

1023 b

1024 return status;

1025}

NAB T4 usbmon (1R EEA T AT, &t —> usb MHE TR, 5 A I XA TR
PTG 1T, CONFIG_USB_MON, FAAT B AN FT 8L, XA B 103X 28 R 250 S5 B B gl 1 2
o2 g % . wh B W 931 4T A9 usbmon_urb_submit, L & F I B X A
usbmon_urb_submit_error.
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942 X 47,135 5ixA urb A5 struct usb_host_endpoint Zi 1454t ep, Z sz |- struct
urb il struct usb_host_endpoint iX A~ &h kg f #5E — /N Rl bt struct list_head urb_list,
FTAERATTT 952 1X4—47, %4> endpoint #4Ed & —ANBAYI, BT 5 EAHOCH) urb #RBEHRONE
XANBAFI, 1 952 AT HTAM 2 X 5. 4R, 2 BT AIRATTILAE S5 04T 952 47, &R N FAT T
hcd->state 7t start_rh 4 & i T HC_STATE_RUNNING.

B, U—F— H - HTIFEBATRIL, T Root Hub, rh_urb_enqueue &#444T, % 1-F
Root Hub, B — #% ¥} Hub,driver->urb_enqueue £ # $ 47, X} T uhci kK ¥, 5t &
uhci_urb_enqueue & ##47.3A15EKFE Root Hub.

rh_urb_enqueue X H drivers/usb/core/hcd.c:

629 static int rh_urb_enqueue (struct usb_hcd *hcd, struct urb *urb)

630 {

631 if (usb_pipeint (urb->pipe))

632 return rh_queue_status (hcd, urb);
633 if (usb_pipecontrol (urb->pipe))

634 return rh_call_control (hcd, urb);
635 return -EINVAL;

636 }

Root Hub HJ#=EHifEHr (—)

PRt ST U R e A2 R A
— M AR T ARTIOR PR AR

XTI, rh_call_control £ i H . FARe il 75 B2 e N4 XA R B0 g, FeAT T R
SCIEN TR HR 4T, R 24 9184~ usb_get_device_descriptor 445 ATk 2 11X e 4L,
H T e RGO, S b b SR D AR, H 2 rh_call_control XN H K T A 1)
Root Hub #HICH#HlfESm, DL 4 T-JA TR T8 7B kA, AT A NEF B e 1A Ch.
MART  REAREE, I A AT WA MR XV AT XA R EoE T
drivers/usb/core/hcd.c:

343 /* Root hub control transfers execute synchronously */
344 static int rh_call_control (struct usb_hcd *hcd, struct urb *urb)

345 {

346 struct usb_ctrirequest *cmd;

347 ulé typeReq, wValue, windex, wlLength;
348 u8 *ubuf = urb->transfer_buffer;

349 us tbuf [sizeof (struct usb_hub_descriptor)]
350 __attribute__ ((aligned(4)));
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351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389

const u8 *bufp = tbuf;

int len = 0;

int patch_wakeup = 0;
unsigned long flags;

int status = 0;

int n;

cmd = (struct usb_ctrlrequest *) urb->setup_packet;
typeReq = (cmd->bRequestType << 8) | cmd->bRequest;

wValue = lel6_to_cpu (cmd->wValue);
wlndex = lel6_to_cpu (cmd->wIndex);
wlLength = lel6_to_cpu (cmd->wLength);

if (wLength > urb->transfer_buffer_length)
goto error;

urb->actual_length = 0;
switch (typeReq) {

/* DEVICE REQUESTS */

/* The root hub's remote wakeup enable bit is implemented using
* driver model wakeup flags. If this system supports wakeup
* through USB, userspace may change the default "allow wakeup"
* policy through sysfs or these calls.
b 3
* Most root hubs support wakeup from downstream devices, for
* runtime power management (disabling USB clocks and reducing
* VBUS power usage). However, not all of them do so; silicon,
* board, and BIOS bugs here are not uncommon, so these can't
* be treated quite like external hubs.
b 3
* Likewise, not all root hubs will pass wakeup events upstream,
* to wake up the whole system. So don't assume root hub and
* controller capabilities are identical.

*/

case DeviceRequest | USB_REQ_GET_STATUS:
tbuf [0] =

(device_may_wakeup(&hcd->self.root_hub->dev)

390

<<

USB_DEVICE_REMOTE_WAKEUP)

391
392

| (1 << USB_DEVICE_SELF_POWERED);
tbuf [1] = 0;
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393 len = 2;

394 break;

395 case DeviceOutRequest | USB_REQ_CLEAR_FEATURE:
396 if (wValue == USB_DEVICE_REMOTE_WAKEUP)
397

device_set_wakeup_enable(&hcd->self.root_hub->dev, 0);
398 else

399 goto error;

400 break;

401 case DeviceOutRequest | USB_REQ_SET_FEATURE:

402 if (device_can_wakeup(&hcd->self.root_hub->dev)

403 && wValue ==
USB_DEVICE_REMOTE_WAKEUP)

404

device_set_wakeup_enable(&hcd->self.root_hub->dev, 1);
405 else

406 goto error;

407 break;

408 case DeviceRequest | USB_REQ_GET_CONFIGURATION:
409 tbuf [0] = 1;

410 len = 1;

411 /* FALLTHROUGH */

412 case DeviceOutRequest | USB_REQ_SET_CONFIGURATION:
413 break;

414 case DeviceRequest | USB_REQ_GET_DESCRIPTOR:

415 switch (wValue & 0xff00) {

416 case USB_DT_DEVICE << 8:

417 if (hcd->driver->flags & HCD_USB2)

418 bufp = usb2_rh_dev_descriptor;
419 else if (hcd->driver->flags & HCD_USB11)
420 bufp = usb11_rh_dev_descriptor;
421 else

422 goto error;

423 len = 18;

424 break;

425 case USB_DT_CONFIG << 8:

426 if (hcd->driver->flags & HCD_USB2) {

427 bufp = hs_rh_config_descriptor;
428 len = sizeof hs_rh_config_descriptor;
429 ¥ else {

430 bufp = fs_rh_config_descriptor;
431 len = sizeof fs_rh_config_descriptor;
432 >
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433

if

(device_can_wakeup(&hcd->self.root_hub->dev))

434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454

%d\n",
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470

yet\n");
471
472
473

patch_wakeup = 1;
break;
case USB_DT_STRING << 8:
n = rh_string (wValue & 0xff, hcd, ubuf, wLength);

if (n <0)
goto error;
urb->actual_length = n;
break;
default:
goto error;
b
break;
case DeviceRequest | USB_REQ_GET_INTERFACE:
tbuf [0] = O;
len = 1;

/* FALLTHROUGH */
case DeviceOutRequest | USB_REQ_SET_INTERFACE:

break;
case DeviceOutRequest | USB_REQ_SET_ADDRESS:
// wValue == urb->dev->devaddr

dev_dbg (hcd->self.controller, "root hub device address

wValue);
break;

/* INTERFACE REQUESTS (no defined feature/status flags) */

/* ENDPOINT REQUESTS */

case EndpointRequest | USB_REQ_GET_STATUS:
// ENDPOINT_HALT flag

tbuf [0] = O;
tbuf [1] = 0;
len = 2;

/* FALLTHROUGH */
case EndpointOutRequest | USB_REQ_CLEAR_FEATURE:
case EndpointOutRequest | USB_REQ_SET_FEATURE:
dev_dbg (hcd->self.controller, "no endpoint features

break;

/* CLASS REQUESTS (and errors) */
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474

475 default:

476 /* non-generic request */

477 switch (typeReq) {

478 case GetHubStatus:

479 case GetPortStatus:

480 len = 4;

481 break;

482 case GetHubDescriptor:

483 len = sizeof (struct usb_hub_descriptor);

484 break;

485 >

486 status = hcd->driver->hub_control (hcd,

487 typeReq, wValue, windex,

488 tbuf, wLength);

489 break;

490 error:

491 /* "protocol stall" on error */

492 status = -EPIPE;

493 >

494

495 if (status) {

496 len = 0;

497 if (status != -EPIPE) {

498 dev_dbg (hcd->self.controller,

499 "CTRL: TypeReq=0x%x val=0x%x "

500 "idx=0x%x len=%d ==> %d\n",

501 typeReq, wValue, windex,

502 wlLength, status);

503 >

504 >

505 if (len) {

506 if (urb->transfer_buffer_length < len)

507 len = urb->transfer_buffer_length;

508 urb->actual_length = len;

509 // always USB_DIR_IN, toward host

510 memcpy (ubuf, bufp, len);

511

512 /* report whether RH hardware supports remote wakeup
*/

513 if (patch_wakeup &&

514 len > offsetof (struct

usb_config_descriptor,
515

bmAttributes))
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516 ((struct usb_config_descriptor
*)ubuf)->bmAttributes

517 |= USB_CONFIG_ATT_WAKEUP;

518 >

519

520 /* any errors get returned through the urb completion */

521 local_irg_save (flags);

522 spin_lock (&urb->lock);

523 if (urb->status == -EINPROGRESS)

524 urb->status = status;

525 spin_unlock (&urb->lock);

526 usb_hcd_giveback_urb (hcd, urb);

527 local_irg_restore (flags);

528 return O;

529 }

B FIZHFEIL 200 47 1 pR KL, FOZ AT — BRI IR IAS R I AN W (R E AN S R T 52, XA R AU
SR ARSI E iR R R R AT LT

W1, B E RS E 1 setup_packet, >k B urb g5k, IE AT WILE usb-storage
R B IRAE X HLEIX A setup_packet X% cmd F8%F AR 5 38 L AR R 85N R B FIRZA BHE Ok,
I3 ISR I I 4S5 typeReq,wValue,wIindex,wLength 1, 48 J5 sk Hl kx4 typeReq.

W S A SR O H 7 1A 2 IN, 1 B2 USB_REQ_GET_STATUS, U, % & len Jy 2.

Ut B AE SR IE H oy & OUT, i Ho& USB_REQ_CLEAR_FEATURE, Il fife] i .

R BRI L7 2 OUT, i HJ2 USB_REQ_SET_FEATURE, & 4 fi7 .

W e A SR O o7 1A 2 IN, T B2 USB_REQ_GET_CONFIGURATION, % & len 24 1.
IR R B A R I BT & OUT, 1 H2 USB_REQ_SET_CONFIGURATION, JUji th AN fi.

R R R I E W& IN, W HE USB_REQ_GET_DESCRIPTOR, U4k 4L 4], wValue
B R 2 K POE T BRI A /IR W 5L E USB_DT_DEVICE, I 5 R4S 11 2 ¥ %
FEIRAF 3K TE A PEATT BTN 3,0 AN X B ok Floh e 18 A 2 HOR > TR R A (A 1A% 16 45
usb_get_descriptor {155 A8t USB_DT_DEVICE, f£i#4+ usb_control_msg [I5
=4S HIFE R USB_REQ_GET_DESCRIPTOR.)un & & USB_DT_CONFIG, i W] Z3R15 K
SEC ERIATT, AL USB_DT_STRING, Wt B ZERAF RS2 T 45 SR AR 5. 5B |, 4T Root
Hub Sk #t, X S8 R P8 #8 & — #£ %, P 411 4E drivers/usb/core/hcd.c 1 #§ 1 5t & S 4F
T ,usb2_rh_dev_descriptor ;&4 %} usb 2.0 ¥, 1 usb11_rh_dev_descriptor ;&4 %) usb
1.1 (1, "84 uhci driver B % T flags ) HCD_USB11.
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*/

110 /*

111 * Sharable chunks of root hub code.
112 */

113

116 #define KERNEL_REL ((LINUX_VERSION_CODE >> 16) & 0xO0ff)
117 #define KERNEL_VER ((LINUX_VERSION_CODE >> 8) & 0xO0ff)
118

119 /* usb 2.0 root hub device descriptor */

120 static const u8 usb2_rh_dev_descriptor [18] = {

121 0x12, /* __u8 blLength; */

122 0x01, /* __u8 bbDescriptorType; Device */

123 0x00, 0x02, /* _ lel6 bcdUSB; v2.0 */

124

125 0x09, /* __u8 bbDeviceClass; HUB_CLASSCODE */
126 0x00, /* __u8 bDeviceSubClass; */

127 0x01, /* __u8 bDeviceProtocol; [ usb 2.0 single TT ]*/
128 0x40, /* __u8 bMaxPacketSize0; 64 Bytes */

129

130 0x00, 0x00, /* _ lel6 idVendor; */

131 0x00, 0x00, /* _ lel6 idProduct; */

132 KERNEL_VER, KERNEL_REL, /* _ le16 bcdDevice */

133

134 0x03, /* __u8 iManufacturer; */

135 0x02, /* __u8 iProduct; */

136 0x01, /* __u8 iSerialNumber; */

137 0x01 /* __u8 bNumConfigurations; */

138 };

139

140 /* no usb 2.0 root hub "device qualifier" descriptor: one speed only */
141

142 /* usb 1.1 root hub device descriptor */

143 static const u8 usb11_rh_dev_descriptor [18] = {

144 0x12, /* __u8 blLength; */

145 0x01, /* __u8 bbDescriptorType; Device */

146 0x10, 0x01, /* _ lel6 bcdUSB; v1.1 */

147

148 0x09, /* __u8 bbDeviceClass; HUB_CLASSCODE */

149 0x00, /* __u8 bDeviceSubClass; */

150 0x00, /* __u8 bbDeviceProtocol; [ low/full speeds only ]
151 0x40, /* __u8 bMaxPacketSize0; 64 Bytes */

152
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153
154
155
156
157
158
159

0x00, 0x00, /*
0x00, 0x00, /*

__lel6 idVendor; */
__le16 idProduct; */

KERNEL_VER, KERNEL_REL, /* __lel6 bcdDevice */

0x03, /*
0x02, /*
0x01, /*
0x01 /*

__u8 iManufacturer; */

__u8 iProduct; */

__u8 iSerialNumber; */

__u8 bNumcConfigurations; */

166 /* Configuration descriptors for our root hubs */

167

168 static const u8 fs_rh_config_descriptor [] = {

169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196

/* one configuration */

0x09, /* __u8 blLength; */
0x02, /* __u8 bDescriptorType; Configuration */
0x19, 0x00, /* _ lel6 wTotalLength; */
0x01, /* __u8 bNumlinterfaces; (1) */
0x01, /* __u8 bConfigurationValue; */
0x00, /* __u8 iConfiguration; */
0xcO0, /* __u8 bmAttributes;
Bit 7: must be set,
6: Self-powered,
5: Remote wakeup,
4..0: resvd */
0x00, /* __u8 MaxPower; */
/*USB 1.1:
* USB 2.0, single TT organization (mandatory):
* one interface, protocol 0
b 3
* USB 2.0, multiple TT organization (optional):
* two interfaces, protocols 1 (like single TT)
* and 2 (multiple TT mode) ... config is
* sometimes settable
b 3

*
~

NOT IMPLEMENTED

/* one interface */

0x09, /*

__u8 if_blLength; */
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197
198
199
200
201
202
203
*/
204
205
206
207
208
209
210
211

0x04, /*
0x00, /*
0x00, /*
0x01, /*
0x09, /*
0x00, /*
0x00, /*
0x00, /*

u8

u8

u8

_u8
u8
u8

u8

u8

if _bDescriptorType; Interface */

if _bInterfaceNumber; */
if_bAlternateSetting; */

if _"bNumEndpoints; */

if _bInterfaceClass; HUB_CLASSCODE */
if _bInterfaceSubClass; */
if_bInterfaceProtocol; [usbl.1 or single tt]

if_iInterface; */

/* one endpoint (status change endpoint) */

0x07, /*
0x05, /*
0x81, /*
0x03, /*

0x02, 0x00, /*

(MAX_ROOT_PORTS / 8) */

212

213 3};

214

Oxff /*

u8

u8

u8

u8

ep_blLength; */

ep_bDescriptorType; Endpoint */
ep_bEndpointAddress; IN Endpoint 1 */
ep_bmAttributes; Interrupt */

__ lel6 ep_wMaxPacketSize; 1 +

__u8 ep_blinterval; (255ms -- usb 2.0 spec) */

215 static const u8 hs_rh_config_descriptor [] = {

216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

/* one configuration */

0x09, /* __u8 blLength; */
0x02, /* __u8 bDescriptorType; Configuration */
0x19, 0x00, /* _ lel6 wTotalLength; */
0x01, /* __u8 bNumlinterfaces; (1) */
0x01, /* __u8 bConfigurationValue; */
0x00, /* __u8 iConfiguration; */
0xcO0, /* __u8 bmAttributes;
Bit 7: must be set,
6: Self-powered,
5: Remote wakeup,
4..0: resvd */
0x00, /* __u8 MaxPower; */
/*USB 1.1:
* USB 2.0, single TT organization (mandatory):
* one interface, protocol 0
b 3
* USB 2.0, multiple TT organization (optional):
* two interfaces, protocols 1 (like single TT)
* and 2 (multiple TT mode) ... config is
b 3

sometimes settable
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239 * NOT IMPLEMENTED

240 */

241

242 /* one interface */

243 0x09, /* __u8 if_blLength; */

244 0x04, /* __u8 if_bDescriptorType; Interface */

245 0x00, /* __u8 if_bInterfaceNumber; */

246 0x00, /* __u8 if_bAlternateSetting; */

247 0x01, /* __u8 if_bNumEndpoints; */

248 0x09, /* __u8 if_blInterfaceClass; HUB_CLASSCODE */

249 0x00, /* __u8 if_blInterfaceSubClass; */

250 0x00, /* __u8 if_blnterfaceProtocol; [usbl.1 or single tt]
*/

251 0x00, /* __u8 if_ilnterface; */

252

253 /* one endpoint (status change endpoint) */

254 0x07, /* __u8 ep_blength; */

255 0x05, /* __u8 ep_bDescriptorType; Endpoint */

256 0x81, /* __u8 ep_bEndpointAddress; IN Endpoint 1 */

257 0x03, /* __u8 ep_bmAttributes; Interrupt */

258 /* __lel6 ep_wMaxPacketSize; 1 +
(MAX_ROOT_PORTS / 8)

259 * see hub.c:hub_configure() for details. */

260 (USB_MAXCHILDREN + 1 + 7) / 8, 0x00,

261 0x0c /* __u8 ep_blnterval; (256ms -- usb 2.0 spec) */

262 };

I A Sk HLJ )k IN, if HoJ& USB_REQ_GET_INTERFACE, ¥ & len 4 1
I YAk HJ7 1) 2 OUT, 1 HJ& USB_REQ_SET_INTERFACE, Ut i i fi7
W 4 sk HJ7 1) OUT, i B2 USB_REQ_SET_ADDRESS, Ml i fif 41 fi]

U vy a0 SRk 57 R4 IN, i B2 USB_REQ_GET_STATUS, U 4] 4.

i BJE um AU SR H oy 4 OUT, 1 H J& USB_REQ_CLEAR_FEATURE = #
USB_REQ_SET_FEATURE, il i ey

PL_EIX e E, Gi G M usb spec HHLE K 2R PU A T 1.
R Hub # 5 (5% 3k, i H2 GetHubStatus =i # /& GetPortStatus, l|¥% & len 4 4.

WL Hub $55E 92813k, 1 H/& GetHubDescriptor, % & len & usb_hub_descriptor
SERIARTER /N,
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& JE X T Hub Rrse 381 SR 5 20 BN 8 3K 3 72 5 1) hub_control #& %, %) T

uhci_driver

v, X A 8 4 e W {5 & uhci_hub_control, Xk H

drivers/usb/host/uhci-hub.c:

238 /* size of returned buffer is part of USB spec */
239 static int uhci_hub_control(struct usb_hcd *hcd, ul6 typeReq, ul6 wValue,

240
241 {
242
243
244
245
port;
246
247
248
249
uhci->dead)
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

ul6 windex, char *buf, ul6 wlLength)

struct uhci_hcd *uhci = hcd_to_uhci(hcd);

int status, Istatus, retval = 0, len = 0;

unsigned int port = windex - 1;

unsigned long port_addr = uhci->io_addr + USBPORTSC1 + 2 *

ul6 wPortChange, wPortStatus;
unsigned long flags;

if ('test_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags) ||

return -ETIMEDOUT;

spin_lock_irgsave(&uhci->lock, flags);
switch (typeReq) {

case GetHubStatus:
*(__le32 *)buf = cpu_to_le32(0);
OK(4); /* hub power */
case GetPortStatus:
if (port >= uhci->rh_numports)
goto err;

uhci_check_ports(uhci);
status = inw(port_addr);

/* Intel controllers report the OverCurrent bit active on.
* VIA controllers report it active off, so we'll adjust the
* bit value. (It's not standardized in the UHCI spec.)
*/

if (to_pci_dev(hcd->self.controller)->vendor ==

PCI_VENDOR_ID_VIA)
status ~= USBPORTSC_OC;

/* UHCI doesn't support C_RESET (always false) */

wPortChange = Istatus = 0;
if (status & USBPORTSC_CSC)
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276 wPortChange |=
USB_PORT_STAT_C_CONNECTION;

277 if (status & USBPORTSC_PEC)

278 wPortChange |= USB_PORT_STAT_C_ENABLE;

279 if ((status & USBPORTSC_OCC) && lignore_oc)

280 wPortChange |=
USB_PORT_STAT_C_OVERCURRENT;

281

282 if (test_bit(port, &uhci->port_c_suspend)) {

283 wPortChange |= USB_PORT_STAT_C_SUSPEND;

284 Istatus |= 1;

285 >

286 if (test_bit(port, &uhci->resuming_ports))

287 Istatus |= 4;

288

289 /* UHCI has no power switching (always on) */

290 wPortStatus = USB_PORT_STAT_POWER;

291 if (status & USBPORTSC_CCS)

292 wPortStatus |= USB_PORT_STAT_CONNECTION;

293 if (status & USBPORTSC_PE) {

294 wPortStatus |= USB_PORT_STAT_ENABLE;

295 if (status & SUSPEND_BITS)

296 wPortStatus |=
USB_PORT_STAT_SUSPEND;

297 >

298 if (status & USBPORTSC_OC)

299 wPortStatus |=
USB_PORT_STAT_OVERCURRENT;

300 if (status & USBPORTSC_PR)

301 wPortStatus |= USB_PORT_STAT_RESET,;

302 if (status & USBPORTSC_LSDA)

303 wPortStatus |= USB_PORT_STAT_LOW_SPEED;

304

305 if (wPortChange)

306 dev_dbg(uhci_dev(uhci), "port %d portsc
%04x,%02x\n",

307 windex, status, Istatus);

308

309 *(__le16 *)buf = cpu_to_le16(wPortStatus);

310 *(__lel6 *)(buf + 2) = cpu_to_lel6(wPortChange);

311 OK(4);

312 case SetHubFeature: /* We don't implement these */

313 case ClearHubFeature:

314 switch (wValue) {
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315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

case C_HUB_OVER_CURRENT:

case C_HUB_LOCAL_POWER:
OK(0);

default:
goto err;

b

break;

case SetPortFeature:

if (port >= uhci->rh_numports)

goto err;,

switch (wValue) {

case USB_PORT_FEAT_SUSPEND:
SET_RH_PORTSTAT(USBPORTSC_SUSP);
OK(0);

case USB_PORT_FEAT_RESET:
SET_RH_PORTSTAT(USBPORTSC_PR);

/* Reset terminates Resume signalling */
uhci_finish_suspend(uhci, port, port_addr);

/* USB v2.0 7.1.7.5 */
uhci->ports_timeout = jiffies +

msecs_to_jiffies(50);

338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357

OK(0);

case USB_PORT_FEAT_POWER:
/* UHCI has no power switching */
OK(0);

default:
goto err;

b

break;

case ClearPortFeature:

if (port >= uhci->rh_numports)

goto err;

switch (wValue) {
case USB_PORT_FEAT_ENABLE:
CLR_RH_PORTSTAT(USBPORTSC_PE);

/* Disable terminates Resume signalling */
uhci_finish_suspend(uhci, port, port_addr);
OK(0);

case USB_PORT_FEAT_C_ENABLE:
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358
359
360
361
362
363
*/
364
port_addr);
365
366

367
368
369
370
happens
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397

CLR_RH_PORTSTAT(USBPORTSC_PEC);
OK(0);

case USB_PORT_FEAT_SUSPEND:
if (!(inw(port_addr) & USBPORTSC_SUSP)) {

/* Make certain the port isn't suspended

uhci_finish_suspend(uhci, port,

} else if (test_and_set_bit(port,
&uhci->resuming_ports))

SET_RH_PORTSTAT(USBPORTSC_RD);

/* The controller won't allow RD to be set
* if the port is disabled. When this

* just skip the Resume signalling.
*/
if (!(inw(port_addr) & USBPORTSC_RD))
uhci_finish_suspend(uhci, port,
port_addr);
else
/*USB v2.07.1.7.7 */
uhci->ports_timeout = jiffies +
msecs_to_jiffies(20);
b
OK(0);
case USB_PORT_FEAT_C_SUSPEND:
clear_bit(port, &uhci->port_c_suspend);
OK(0);
case USB_PORT_FEAT_POWER:
/* UHCI has no power switching */
goto err;
case USB_PORT_FEAT_C_CONNECTION:
CLR_RH_PORTSTAT(USBPORTSC_CSC);
OK(0);
case USB_PORT_FEAT_C_OVER_CURRENT:
CLR_RH_PORTSTAT(USBPORTSC_OCC);
OK(0);
case USB_PORT_FEAT_C_RESET:
/* this driver won't report these */
OK(0);
default:
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398 goto err;

399 >

400 break;

401 case GetHubDescriptor:

402 len = min_t(unsigned int, sizeof(root_hub_hub_des),
wlLength);

403 memcpy(buf, root_hub_hub_des, len);

404 if (len > 2)

405 buf[2] = uhci->rh_numports;

406 OK(len);

407 default:

408 err:

409 retval = -EPIPE;

410 >

411 spin_unlock_irgrestore(&uhci->lock, flags);

412

413 return retval;

414 }

Wi 7 AR T, AL BN — A SRR RS > 200 1T AU ER RS —4> 20
A7 (e E— FEREE?

249 47,struct usb_hcd 4iHE R B 5 unsigned long flags, Mii11124#)7F usb_add_hcd i
Tl set_bit KB E T X4 —A flag,HCD_FLAG_HW_ACCESSIBLE, 3t A x4 flag #:mH 4]
FIfEE P g B E T . 5546, struct uhci_hcd 58464 —/ M bt unsigned int dead, & i)
1 RIS T .

G H — A switch Sk 4k #E hub 4F 2 19 28 0E 5k .OK R AR B & — A%, @ X F
drivers/usb/host/uhci-hub.c:

78 #define OK(x) len = (x); break
Ft AR i SRk J GetHubStatus, I3 A len Jy 4.
B iE Sk 2 GetPortStatus, W ¥ A uhci_check_ports. % 5 & w H F
#& .USBPORTSC_CSC %7 H % #:4 44k ,USBPORTSC_PEC %7~ Port Enable 4

. .USBPORTSC_OCC % 7~ Over Current f 7% 1k ,struct uhci_hcd % % 4> &
b1, port_c_suspend 1 resuming_ports #f5& HiJ5E H#AH S 1.

{HIE I el , LA b BT AR A I e 2 Ok T 3R AN 475, wPortStatus f1 wPortChange. LAtk i
N GetPortStatus ix 4Nk

$ Nk, SetHubFeature F1 ClearHubFeature HA T M G- (1), AN S Al 4

{H/& SetPortFeature Hi A FIEEM T .wValue X EAA T ARHE.
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SET_RH_PORTSTAT iX™ %l & 111 1 ¥ & Root Hub )3 HFF L.

80 #define CLR_RH_PORTSTAT(X) \

81 status = inw(port_addr); \

82 status &= ~(RWC_BITS|WZ_BITS); \
83 status &= ~(x); \

84 status |= RWC_BITS & (x); \

85 outw(status, port_addr)

86

87 #define SET_RH_PORTSTAT(x) \

88 status = inw(port_addr); \

89 status |= (x); \

90 status &= ~(RWC_BITS|WZ_BITS); \
91 outw(status, port_addr)

T USB_PORT_FEAT_RESET, &5 24 H uhci_finish_suspend.
& USB_PORT_FEAT_POWER, {14 A, K UHCL AiZix—4%,

2R3 5K 2 ClearPortFeature, 5 & Bt & — K A9 M3k B 7 MM E R RRT
CLR_RH_PORTSTAT.

I B i sk J2 GetHubDescriptor, JF it W% /& ‘& M .root_hub_hub_des & % it 7F
drivers/usb/host/uhci-hub.c H 5 i1

15 static __u8 root_hub_hub_des[] =

16 {

17 0x09, /* __u8 blLength; */

18 0x29, /* __u8 bDescriptorType;
Hub-descriptor */

19 0x02, /* __u8 bNbrPorts; */

20 0x0a, /* __ul6é wHubCharacteristics; */

21 0x00, /* (per-port OC, no power switching) */

22 0x01, /*¥ __u8 bPwrOn2pwrGood; 2ms */

23 0x00, /* __u8 bHubContrCurrent; 0 mA */

24 0x00, /* __u8 DeviceRemovable; *** 7 Ports
max K Kk */

25 Oxff /* __u8 PortPwrCtrIMask; *** 7 ports
max K Kk */

26 };

[73] rh_call_control,switch 45 T, T I A& 2T status F1 len.

SR )5 1H ) usb_hed_giveback_urb().>k H drivers/usb/core/hcd.c:
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1373 /**

1374 * usb_hcd_giveback_urb - return URB from HCD to device driver
1375 * @hcd: host controller returning the URB

1376 * @urb: urb being returned to the USB device driver.

1377 * Context: in_interrupt()

1378 *

1379 * This hands the URB from HCD to its USB device driver, using its
1380 * completion function. The HCD has freed all per-urb resources
1381 * (and is done using urb->hcpriv). It also released all HCD locks;
1382 * the device driver won't cause problems if it frees, modifies,
1383 * or resubmits this URB.

1384 */

1385 void usb_hcd_giveback_urb (struct usb_hcd *hcd, struct urb *urb)

1386 {

1387 int at_root_hub;

1388

1389 at_root_hub = (urb->dev == hcd->self.root_hub);

1390 urb_unlink (urb);

1391

1392 /* lower level hcd code should use *_dma exclusively if the

1393 * host controller does DMA */

1394 if (hcd->self.uses_dma && !at_root_hub) {

1395 if (usb_pipecontrol (urb->pipe)

1396 && !(urb->transfer_flags &
URB_NO_SETUP_DMA_MAP))

1397 dma_unmap_single (hcd->self.controller,
urb->setup_dma,

1398 sizeof (struct usb_ctrirequest),

1399 DMA_TO_DEVICE);

1400 if (urb->transfer_buffer_length I= 0

1401 && !(urb->transfer_flags &
URB_NO_TRANSFER_DMA_MAP))

1402 dma_unmap_single (hcd->self.controller,

1403 urb->transfer_dma,

1404 urb->transfer_buffer_length,

1405 usb_pipein (urb->pipe)

1406 ? DMA_FROM_DEVICE

1407 : DMA_TO_DEVICE);

1408 >

1409

1410 usbmon_urb_complete (&hcd->self, urb);

1411 /* pass ownership to the completion handler */

1412 urb->complete (urb);

1413 atomic_dec (&urb->use_count);
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1414 if (unlikely (urb->reject))

1415 wake_up (&usb_kill_urb_queue);
1416 usb_put_urb (urb);

1417 }

1418 EXPORT_SYMBOL (usb_hcd_giveback_urb);

T g B R AT R AT 4Rt 1412 47, urb 1) complete pR%L, X IE 2 TRATLE
usb-storage HIHAFAAN AL M rh_call_control st iZik o] T, LA 4 K5 L 3kis
TR S5 A NIRRT Root Hub, 1394 47 TFHA NI —BE if AT, KN
at_root_hub WA & FL AN B IX BEEEPAT B A2 T ), e AR SRR 2 T A XA urb g
ST dma W 2 O L 1 55— 5 T, %1 Root Hub sk ii, complete s BE A E A A AN,
SURTE AR T M 3) usb_start_wait_urb 2, M# &4 L R th ©4 copy 3T
urb->transfer_buffer % 7. % Jk,Root Hub ¥ ¥ il £% % st & &5 oK 7, B & AT
usb_get_device_descriptor sk S T 25 1 44 i (1) 62 3 5e 1)

3F Root Hub HJ¥% 4% %

N ok & AF Root Hub Ay 2 il 4% %y . i& J& M usb_submit_urb() JT 4, # i ¥ A
usb_hcd_submit_urb(), )55tk A2 T uhci_urb_enqueue.

FA12kE uhci_urb_enqueue, &3k H drivers/usb/host/uhci-q.c, 58— F, FA1HALEE )
FEF AR

1377 static int uhci_urb_enqueue(struct usb_hcd *hcd,

1378 struct usb_host_endpoint *hep,

1379 struct urb *urb, gfp_t mem_flags)

1380 {

1381 int ret;

1382 struct uhci_hcd *uhci = hcd_to_uhci(hcd);

1383 unsigned long flags;

1384 struct urb_priv *urbp;

1385 struct uhci_gh *gh;

1386

1387 spin_lock_irgsave(&uhci->lock, flags);

1388

1389 ret = urb->status;

1390 if (ret = -EINPROGRESS) /* URB already unlinked!
*/

1391 goto done;

1392

1393 ret = -ENOMEM;

1394 urbp = uhci_alloc_urb_priv(uhci, urb);

1395 if ('urbp)
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1396 goto done;

1397

1398 if (hep->hcpriv)

1399 gh = (struct uhci_gh *) hep->hcpriv;

1400 else {

1401 gh = uhci_alloc_gh(uhci, urb->dev, hep);
1402 if (1gh)

1403 goto err_no_gh;

1404 >

1405 urbp->qgh = gh;

1406

1407 switch (gh->type) {

1408 case USB_ENDPOINT_XFER_CONTROL:

1409 ret = uhci_submit_control(uhci, urb, gh);
1410 break;

1411 case USB_ENDPOINT_XFER_BULK:

1412 ret = uhci_submit_bulk(uhci, urb, gh);

1413 break;

1414 case USB_ENDPOINT_XFER_INT:

1415 ret = uhci_submit_interrupt(uhci, urb, gh);
1416 break;

1417 case USB_ENDPOINT_XFER_ISOC:

1418 urb->error_count = 0;

1419 ret = uhci_submit_isochronous(uhci, urb, gh);
1420 break;

1421 >

1422 if (ret 1= 0)

1423 goto err_submit_failed;

1424

1425 /* Add this URB to the QH */

1426 urbp->qgh = gh;

1427 list_add_tail(&urbp->node, &gh->queue);

1428

1429 /* If the new URB is the first and only one on this QH then either
1430 * the QH is new and idle or else it's unlinked and waiting to
1431 * become idle, so we can activate it right away. But only if the
1432 * gqueue isn't stopped. */

1433 if (gh->queue.next == &urbp->node && !gh->is_stopped) {
1434 uhci_activate_gh(uhci, gh);

1435 uhci_urbp_wants_fsbr(uhci, urbp);

1436 >

1437 goto done;

1438

1439 err_submit_failed:
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1440 if (gh->state == QH_STATE_IDLE)

1441 uhci_make_gh_idle(uhci, gh); /* Reclaim unused QH
*/

1442

1443 err_no_gh:

1444 uhci_free_urb_priv(uhci, urbp);

1445

1446 done:

1447 spin_unlock_irgrestore(&uhci->lock, flags);

1448 return ret;

1449 }

ARSI N S A GIR, W2 B LG B 1), T —A> struct urb ISR Z S A TIEA
WA, b2 e L —A struct urb_priv kRECAAEH, & X T drivers/usb/host/uhci-hcd.h:

445 /*

446 * Private per-URB data

447 */

448 struct urb_priv {

449 struct list_head node; /* Node in the QH's urbp list */
450

451 struct urb *urb;

452

453 struct uhci_gh *gh; /* QH for this URB */
454 struct list_head td_list;

455

456 unsigned fsbr:1; /* URB wants FSBR */
457 %,

TrEX Bt A uhci_alloc_urb_priv Sk HiiE T —> struct urb_priv &5 /& A8 20 E
F,struct urb giiARA — AN b void *hepriv, ik, struct urb_priv AR H — AN,
i1 struct urb *urb, JE X AN EEHE urb F urb_priv iE 4z Tk, IVREE R E B T R A
B AF RIS, urb A urb_priv SuAR T /IN 5 S BLEE BT P A SLAE AR e, — I e —
IR, AN AT S AN BB AS A WE, T 2 440 3. uhci_alloc_urb_priv FMl #1515
P uhci_free_urb_priv #2k B drivers/usb/host/uhci-q.c:

726 static inline struct urb_priv *uhci_alloc_urb_priv(struct uhci_hcd *uhci,

727 struct urb *urb)

728 {

729 struct urb_priv *urbp;

730

731 urbp = kmem_cache_zalloc(uhci_up_cachep, GFP_ATOMIC);
732 if ('urbp)

733 return NULL;

734

9122 U L 234 T



Linux #Led: )|z F & UHCI

735 urbp->urb = urb;

736 urb->hcpriv = urbp;

737

738 INIT_LIST_HEAD(&urbp->node);

739 INIT_LIST_HEAD(&urbp->td_list);

740

741 return urbp;

742

743

744 static void uhci_free_urb_priv(struct uhci_hcd *uhci,
745 struct urb_priv *urbp)

746 {

747 struct uhci_td *td, *tmp;

748

749 if (Mlist_empty(&urbp->node)) {

750 dev_warn(uhci_dev(uhci), "urb %p still on QH's list!\n",
751 urbp->urb);

752 WARN_ON(1);

753 )

754

755 list_for_each_entry_safe(td, tmp, &urbp->td_list, list) {
756 uhci_remove_td_from_urbp(td);

757 uhci_free_td(uhci, td);

758 >

759

760 urbp->urb->hcpriv = NULL;

761 kmem_cache_free(uhci_up_cachep, urbp);
762 }

Eid A uhci_up_cachep T ?AERE €& T, AR 1% ]2 B id iz oK, —mi—
TR R, AR 12 1R 2K EREAR [ WE 22 AR 16 2 3R 2 4F uhci-hed XA 2%k = 5L, 3411 80 J5
WLERR R T U7, R T A 3, XSS d 43 M AIAE uhci_hed_init o (U R I 2 I
uhci_up_cachep W . [nl & &k 2, 4 68 &K Bl 4 ¥ 4 uhci_hcd_init w5 2 8 o
kmem_cache_create ¥k fld—4 cache, i Hi"ix 4~ cache {4 T uhci_up_cachep,
RIS OISR R B 07— 4 IAE T A A7 T, 12 T kmem_cache_zalloc pfi#2:
B, G AR IR R B — N — R 1

Br T HIELLSE, IEIRGTF T urb 1) hepriv #5851 H0 urb_priv () urb $5%F AR 54146 1E T urb_priv
(KI5 BAS.

1398 17, HIWT hep->hcpriv, FIXRIATE WIXANFREE I 7E uhci_alloc_gh =, A8 i e #l i
ELFR 1A T AT G gh. SRS T, S BRATHE LS gh v #8245 T uhci->skelgh[]
Bl BARIAEMAN 1) gh 20— endpoint [1),'E 2488t 55— gh, BT LUX BB AT 75 2
47 uhci_alloc_gh EH HE A gh. AW 2.6.22.1 71, uhci_alloc_gh st —ILak
FEMAL, —ANHE WA uhci_start B3, — M2 IEIXAS uhci_urb_enqueue. 4L
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gh &8 T @SSP IHESE, BRAEN qh &0 T BEAT S B R A% i 52 B (10 18 B2 B DARELAT Y F ]
F| uhci_alloc_gh 2k, X F QH 4374 %k 2 & Skeleton QH 1 Normal QH.Skeleton QH
TR B, AT 2 B R A X Normal QH We?

267 47,5653 qh 12ERL, RIVRI o UM A4 b (k- gh [R2R7AT endpoint (2R — 2L
(oS I AR 1 1 (13X /N BUACRS g AN FHIAT T W AR S5 I A, s T uhci_alloc_td
Hii— td, k%5 gh->dummy_td. i)~ JUAT i fif S0 AR UAEL, )T F I A i A 45 I A A it 7
BZHAT 282 & 286 ATIX AU BATURL, AL I FG D, WEARBUAE A IS 2 P il 4,
TR AT e A

& [F] uhci_urb_enqueue Hok Tl &4, R W48, uhci_submit_control £ #i H].

uhci_submit_control 3k H drivers/usb/host/uhci-qg.c:

793 /*

794 * Control transfers

795 */

796 static int uhci_submit_control(struct uhci_hcd *uhci, struct urb *urb,

797 struct uhci_gh *gh)

798 {

799 struct uhci_td *td;

800 unsigned long destination, status;

801 int maxsze = le16_to_cpu(gh->hep->desc.wMaxPacketSize);

802 int len = urb->transfer_buffer_length;

803 dma_addr_t data = urb->transfer_dma;

804 __le32 *plink;

805 struct urb_priv *urbp = urb->hcpriv;

806 int skel;

807

808 /* The "pipe" thing contains the destination in bits 8--18 */

809 destination = (urb->pipe & PIPE_DEVEP_MASK) |
USB_PID_SETUP;

810

811 /* 3 errors, dummy TD remains inactive */

812 status = uhci_maxerr(3);

813 if (urb->dev->speed == USB_SPEED_LOW)

814 status |= TD_CTRL_LS;

815

816 /*

817 * Build the TD for the control request setup packet

818 */

819 td = gh->dummy_td;

820 uhci_add_td_to_urbp(td, urbp);

821 uhci_fill_td(td, status, destination | uhci_explen(8),

822 urb->setup_dma);
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823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866

plink = &td->link;
status |= TD_CTRL_ACTIVE;

/*
* If direction is "send", change the packet ID from SETUP (0x2D)
* to OUT (OxE1l). Else change it from SETUP to IN (0x69) and
* set Short Packet Detect (SPD) for all data packets.
*/
if (usb_pipeout(urb->pipe))
destination ~= (USB_PID_SETUP ~ USB_PID_OUT);
else {
destination ~= (USB_PID_SETUP ~ USB_PID_IN);
status |= TD_CTRL_SPD;

/*
* Build the DATA TDs
*/
while (len > 0) {
int pktsze = min(len, maxsze);

td = uhci_alloc_td(uhci);
if (1td)

goto nomem;
*plink = LINK_TO_TD(td);

/* Alternate Data0O/1 (start with Datal) */
destination = TD_TOKEN_TOGGLE;

uhci_add_td_to_urbp(td, urbp);

uhci_fill_td(td, status, destination | uhci_explen(pktsze),
data);

plink = &td->link;

data += pktsze;
len -= pktsze;

b

/*
* Build the final TD for control status
*/

td = uhci_alloc_td(uhci);

if ('td)

goto nomem;
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867 *plink = LINK_TO_TD(td);

868

869 /*

870 * It's IN if the pipe is an output pipe or we're not expecting

871 * data back.

872 */

873 destination &= ~TD_TOKEN_PID_MASK;

874 if (usb_pipeout(urb->pipe) || 'urb->transfer_buffer_length)

875 destination |= USB_PID_IN;

876 else

877 destination |= USB_PID_OUT;

878

879 destination |= TD_TOKEN_TOGGLE; /* End in Datal */

880

881 status &= ~TD_CTRL_SPD;

882

883 uhci_add_td_to_urbp(td, urbp);

884 uhci_fill_td(td, status | TD_CTRL_IOC,

885 destination | uhci_explen(0), 0);

886 plink = &td->link;

887

888 /*

889 * Build the new dummy TD and activate the old one

890 */

891 td = uhci_alloc_td(uhci);

892 if ('td)

893 goto nomem;

894 *plink = LINK_TO_TD(td);

895

896 uhci_fill_td(td, 0, USB_PID_OUT | uhci_explen(0), 0);

897 wmb();

898 gh->dummy_td->status |=
__constant_cpu_to_Ile32(TD_CTRL_ACTIVE);

899 gh->dummy_td = td;

900

901 /* Low-speed transfers get a different queue, and won't hog the
bus.

902 * Also, some devices enumerate better without FSBR; the easiest
way

903 * to do that is to put URBs on the low-speed queue while the
device

904 * isn't in the CONFIGURED state. */

905 if (urb->dev->speed == USB_SPEED_LOW ||

906 urb->dev->state '= USB_STATE_CONFIGURED)
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907 skel = SKEL_LS_CONTROL;

908 else {

909 skel = SKEL_FS_CONTROL;

910 uhci_add_fsbr(uhci, urb);

911 >

912 if (gh->state '= QH_STATE_ACTIVE)

913 gh->skel = skel;

914

915 urb->actual_length = -8; /* Account for the SETUP packet
*/

916 return O;

917

918 nomem:

919 /* Remove the dummy TD from the td_list so it doesn't get freed */

920 uhci_remove_td_from_urbp(gh->dummy_td);

921 return -ENOMEM;

922}

R R AL SR =AM B, 20l 2 Setup BB HdE B Br(Data) RA&FT B (Status) ax 3L
FH B BT BEBEAT, AT RE AT, R AN BEAS 2 D 20011 A2 55 AR AN B B2 0 20 1) . T AN L 7 e,
AR AR AR IR AN G J W i VR A 2 HR 2% o v i DR RN 42 8 s o, 84 Setup BBk
& B NI bR B 14l R 1% — A Setup RC, XA T WG 3k 5B B XA B
NS TD.#% kit Data BB XAl - F41 i il (1 1a ih B B, A W 22 6, Jo /i, By LA
AN B N — AN N AN TD, 28 =B BOZ RS B, 1 — W Be s 807 1m0t J7 ik —AVIR
AT, LA L0 s R XA B B o6 . — S TD. He an S i BOst 2 /R — AN AAE U,
PRAE TR 5 A R 1, I 2 TR AR BUS AR R 5 18 SO, AR UL T 22/, e b m e LU B (1 it
JUASF " IRATERS AN G I IR IR AR AR b5 5 2 o T AR o, e U R A AN
L it V8 P S0 AN 5 3 S N

PR T PR R = AN B AR BEXAAS T, GRS L LA td iR k. SR
WYL A3 A G W 2 — AT & 2 uhci_add_td_to_urbp A, X AN Bk A
drivers/usb/host/uhci-qg.c:

146 static void uhci_add_td_to_urbp(struct uhci_td *td, struct urb_priv *urbp)
147 {

148 list_add_tail(&td->list, &urbp->td_list);

149}

FLSHU I T I AZ R RS urb #8H —ANBA, BT A e 1 td #RE A B 2 i td_list B
2 GXAME SR, AT & usb_submit_urb(), #2548 7 urb, {HiX —4> urb 7] LA, 1R
Z A TD, BAT H AR B e 18N — A PSR 5 T uhci_fill_td SRICFE XA td. & F
dummy_td, %&At4 T AR, CIEs2 LB S 45 2 24 I 816 173 899 111X —Bugt /e 41 i
— W BAFIRFRAEIX A urb (1) TD A1, 2% 3 G s A 1 S0 s TR W A AR 7% o A X BAR A,
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B Ja AR — PF AR R S e, 153 B gh->skel. BE AR 2 AL By, I8 4 B A 4
SKEL_LS_CONTROL, %4 /2% T~ SKEL_FS_CONTROL. 5 3 A& 4Af S B 51t Lk 4 1
AN AR L F R A T U A R A 1), S 8 e R A B A U A 1) 28 T A R A S5 A
2, AT S B gt 4 7 uhci_activate_gh() & 2.6 T E & &, B2 WA T — N
%, uhci_add_fsbr(),iXMk %k H drivers/usb/host/uhci-g.c:

71 static void uhci_add_fsbr(struct uhci_hcd *uhci, struct urb *urb)

72 {

73 struct urb_priv *urbp = urb->hcpriv;

74

75 if (!(urb->transfer_flags & URB_NO_FSBR))
76 urbp->fsbr = 1;

77 }

sz 2 E urbp->fsbr 4 1.

%, uhci_submit_control %zl 0.[7]% uhci_urb_enqueue H3k,1426 17,#X 4> urb
EERER) gh BAFIH i gh [ queue JEETT4LEE urb BAFILRI,—4 Normal gh wJLLaz 24>
urb,—/> urb XA LI £ A td.

1433 47, R IX AN S BT 5t 5 — A4 urb.struct uhci_gh (1% is_stopped F£/RiXA gh
KM% unlink 78 S T Mmoo #idss 1k T, AAI4E start_rh 208 8 T8 b 0BT LA—FFiRiX
AN If S 206 1, AL uhci_activate_gh 28 4% F 2k uhci_urbp_wants_fsbr th &4
W

XA K A drivers/usb/host/uhci-q.c, Sk E H—4

481 /*

482 * Put a QH on the schedule in both hardware and software

483 */

484 static void uhci_activate_gh(struct uhci_hcd *uhci, struct uhci_gh *gh)

485 {

486 WARN_ON(list_empty(&gh->queue));

487

488 /* Set the element pointer if it isn't set already.

489 * This isn't needed for Isochronous queues, but it doesn't hurt. */
490 if (gh_element(gh) == UHCI_PTR_TERM) {

491 struct urb_priv *urbp = list_entry(gh->queue.next,
492 struct urb_priv, node);

493 struct uhci_td *td = list_entry(urbp->td_list.next,
494 struct uhci_td, list);

495

496 gh->element = LINK_TO_TD(td);

497 }

498
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499
500
501
502
503
504
505
506
507
appropriate
508
509
510
uhci_gh,
511
512
513
514
515
516
517
518
519
520 }

G, WEATIAS W] XA B8 B0 H LA T AT — Bt 3228 T A urb, iy 55— i s A
K urb #YPEE RS IZABABIR SRS gh, (1S HATXAS gh 29020, i fF EiEAD

/* Treat the queue as if it has just advanced */
gh->wait_expired = 0;
gh->advance_jiffies = jiffies;

if (gh->state == QH_STATE_ACTIVE)
return;
gh->state = QH_STATE_ACTIVE;

/* Move the QH from its old list to the correct spot in the

* skeleton's list */
if (gh == uhci->next_gh)
uhci->next_gh = list_entry(gh->node.next, struct

node);
list_del(&gh->node);

if (gh->skel == SKEL_ISO)
link_iso(uhci, gh);

else if (gh->skel < SKEL_ASYNC)
link_interrupt(uhci, gh);

else
link_async(uhci, gh);

B, AR ENE R A RS VT R e, BATRAHE EHEAE] gh R 2.

486 17,qh HIBAAan B A s, B4 — K .uhci spec HaFT QH 45 A RIS 1, 3
e NS, — N2 Queue Head Link Pointer,—>/& Queue Element Link Pointer.i
FAAHARFR A link, JG & BABFR N element,link FI-FBAAI 2 8] (B4, Bk Ay it 1) 554% , element

e 1) ABA A P 13— uhci_td 258, 129 m Bz 4 :
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3.3 Queue Head (QH)

Cisewe heads (Figure B) are special structures used to support the requirements of Control, Bulk, and Interrugt
transfers. Snce these TDs are not automatically refired after each use their maintenance requirements can be
reduced by putling them infe a queue. Quewe Heads must be alignad on a 15-byte boundary

£yl 4 3 2 1 0

Q IT I 00-03n

| Queus Head Ling Ponber | gl

| Queus Elemeant Link Folnter | ) | R | ﬂl T | D4-07n

[0 Host Controliar Readatrita [ Hos: controlier Resd Only

Figure & Generic Form of Queue Head (QH)

i H. % gh_element 3k [ drivers/usb/host/uhci-hed.h, HoAE k2 35X A4 gh )
element f54t.

163 /*
164 * We need a special accessor for the element pointer because it is
165 * subject to asynchronous updates by the controller.

166 */

167 static inline ___le32 gh_element(struct uhci_gh *gh) {
168 __le32 element = gh->element;

169

170 barrier();

171 return element;

172 %

AU EATT3E T, UHCI_PTR_TERM FI/x454H ok, B LUK HL ) & B2 Wik element I AN &0
AT, #tik element #5817 gh 11 queue PAFIHFEE—A> urb ¥ td_list BAZIH 158 —AN td. T
& gh A td B TR A 504 B 08 5t 1] T, 2 5 AT gh 1) dummy_td A &
Ot gh Al td 57 THER T A2 W IX X H—> element? & #EAI struct uhci_td (175H
ANBAFIE—FE), dummy_td &SRR AN I B SO, B A2 R FOLHb i R B 4, T B
XA element FREFE S IE 0 BEE, LA LR T, BN HIES A4 REELIE 1 &3l . struct
uhci_qgh # k51 struct list_head queue LA struct list_head node #B)& fEflHhE R X
(I8N 3k struct urb_priv {54 struct list_head node #l struct list_head td_list th# /&
AR X E WA B —FE, —A gh 78T urb(8# ¥t urbp), —4> urb W7 LI #5174
td.
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¥R LM . gh->state #2209k B drivers/usb/host/uhci-hcd.h:

100 /*

101 * One role of a QH is to hold a queue of TDs for some endpoint. One QH
goes

102 * with each endpoint, and gh->element (updated by the HC) is either:

103 * - the next unprocessed TD in the endpoint's queue, or

104 * - UHCI_PTR_TERM (when there's no more traffic for this endpoint).

105 *

106 * The other role of a QH is to serve as a "skeleton" framelist entry, so we

107 * can easily splice a QH for some endpoint into the schedule at the right

108 * place. Then gh->element is UHCI_PTR_TERM.

109 *

110 * In the schedule, gh->link maintains a list of QHs seen by the HC:

111 * skell --> epl-gh --> ep2-gh --> ... --> skel2 --> ...

112 *

113 * gh->node is the software equivalent of gh->link. The differences

114 * are that the software list is doubly-linked and QHs in the UNLINKING

115 * state are on the software list but not the hardware schedule.

116 *

117 * For bookkeeping purposes we maintain QHs even for Isochronous
endpoints,

118 * but they never get added to the hardware schedule.

119 */

120 #define QH_STATE_IDLE 1 /* QH is not being used */

121 #define QH_STATE_UNLINKING 2 /* QH has been removed
from the

122 * schedule but the hardware may

123 * still be using it */

124 #define QH_STATE_ACTIVE 3 /* QH is on the schedule */

QH_STATE_ACTIVE £/Rix4 QH T4 schedule §1 T, 240584 T-—4 Normal QH, 1]
WIFE uhci_alloc_gh Hi & T HARE N QH_STATE_IDLE, ifii i 23X BT A 0 & 5 & h
QH_STATE_ACTIVE.

[BEE AT Y] 4E uhci_scan_schedule & 3 14C6%, 7 %1, uhci->next_gh —FFiHESE T
skelgh [ (% 5, TG 16 Wifel & AN il BESET-PAATTX BLWERAE 1 — A gqh. T BLA /b Ik itk %1, 510
ITASHEIAT AR A B 1) = U, AR AE, ik next_qgh 11 N E— SR 5 M gh (1715 S
Fe P e MR 12 M B st AR DA XA B SORUE, X AT ARRE A2 A 4 ) AR A
B R R B = B I N AR AT AL A AT S T AR St — 5 S 4l 21, A A T an S ph 7 52
S8 2 L, R B RSN 35, AN n e Al A 2

5, R B4, N SKEL_LS_CONTROL %} 20,SKEL_FS_CONTROL %+ 21,if]
SKEL_ASYNC 45~ 9, it LAX} I+ % il 4% %, link_async() < #% i ] . link_async() >k A
drivers/usb/host/uhci-q.c:
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451 /*
* Link a period-1 interrupt or async QH into the schedule at the
* correct spot in the async skeleton's list, and update the FSBR link

452
453
454

455 static void link_async(struct uhci_hcd *uhci, struct uhci_gh *gh)

456 {

457
458
459
460
461
462
463
node) {
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478

479 }

struct uhci_gh *pgh;
__le32 link_to_new_qgh;

/* Find the predecessor QH for our new one and insert it in the list.
* The list of QHs is expected to be short, so linear search won't
* take too long. */

list_for_each_entry_reverse(pgh, &uhci->skel_async_gh->node,

if (pgh->skel <= gh->skel)
break;

3
list_add(&gh->node, &pgh->node);

/* Link it into the schedule */
gh->link = pgh->link;

wmb();

link_to_new_qgh = LINK_TO_QH(gh);
pgh->link = link_to_new_qgh;

/* If this is now the first FSBR QH, link the terminating skeleton
* QH to it. */
if (pgh->skel < SKEL_FSBR && gh->skel >= SKEL_FSBR)
uhci->skel_term_gh->link = link_to_new_qgh;

AR HO L I E R A TR I gh BB KRR L KR
list_for_each_entry_reverse &ij& x Ini JJ; — /M .skel_async_gh j&—4BA%l,gh &
link_async L it k24, i X B2 T —4> pgh 11 skel thix /> gh [#) skel Z /sl
A, B R IA A PE SKEL_LS_CONTROL/SKEL_FS_CONTROL/SKEL_BULK f#5E X H
AT LIS, 52 ErEATTA B SKEL_BULK #F5 455 5 1, SKEL_FS_CONTROL £ & /i 1, 1 £ Hif
Mk /& SKEL_LS_CONTROL.IXFMESEZ I usb spec o R i i), B i w43 . IE WG 1)
NAERAIE A A N AR 2 AR — A, JCEIE £, e i .

RIGHE gh A skel_async_qgh 4 (14 2% k.

SRIG DB E BN I BB 255585 | skel_async_gh X 3Bt x4 21 gl ke gk
FAAE B — AN R SRR P ) 55 N2 SEAF XL R BE AR AL /N — BRI, 030 R ) 22 1
i, SAP [ L0E, Via [RIZE 1N — A FLIX LA TR XEN] 2
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W gh ) skel kT4 1 SKEL_FSBR, 3 H. pgh (1) skel /»J- SKEL_FSBR, Il W iX & 55—
FSBR 1) gh, 774 skel_term_qgh 1 link $&18] qh. X sl A A 478 5 I 3RA TR A 20— A4
B % uhci_fsbr_on H & AR, UL "The terminating skeleton QH always points
back to the first FSBR QH". 145 & 7E X BT T IXAN B E . W pgh 11 skel &K T55T
SKEL_FSBR 71,84 Ut 44 FSBR T, it it 7] skel_term_gh C.&F5 1 T2 —14> FSBR
QH T, XFEN AT A skel_term_gh. (7, 5] skel_term_gh (1) link $5%1 245
e [ CU 0, AT 14E uhci_start R T HIEA L. )

Okay, BB A TIAE g af T —MEHIE RN Low Speed ¥ QH, Jf Hs s 7 25, 8 4
LRI 2 BATTHE I R SR AE 2]

framelist[]
[ O0]---> Skel QH ------- \
[ 1]---->Skel QH -------- > Skel QH ---------- > QH ----------- >UHCI_PTR_TERM
Skel QH ------- /
[1023]----> Skel QH ------ /
AN AN AN AN
7 QHs for 1 QH for 1 Normal QH for LS_CTRL End Chain

INT (2-128ms) 1ms-INT(plus CTRL Chain,BULK Chain)

WK 2 Full Speed 1) QH, B A HESR Kt 2 -

framelist[]
[ 0]----> Skel QH ------- \
[ 1]----> Skel QH -------- > Skel QH ----------- > QH ---------- >UHCI_PTR_TERM
Skel QH ------- /
[1023]----> Skel QH ------ /
AN AN AN AN
7 QHs for 1 QH for 1 Normal QH for FS_CTRL End Chain

INT (2-128ms) 1ms-INT(plus CTRL Chain,BULK Chain)

U SR 2 A7 AL, 4 LS_CONTROL 1) QH fEHi i, i FS_CONTROL f#) QH 75 5 ifil, 4 i A7
Bulk i) QH, & %4 FS_CONTROL_QH Z J.

XFERATEE4 W T uhci_activate_gh 7EFE. M%) uhci_urb_enqueue 1, N —AN %
uhci_urbp_wants_fsbr(), [F#:>k B drivers/usb/host/uhci-q.c:

79 static void uhci_urbp_wants_fsbr(struct uhci_hcd *uhci, struct urb_priv

*urbp)
80 {
81 if (urbp->fsbr) {
82 uhci->fsbr_is_wanted = 1;
83 if (luhci->fsbr_is_on)
84 uhci_fsbr_on(uhci);
85 else if (uhci->fsbr_expiring) {
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86 uhci->fsbr_expiring = 0;

87 del_timer(&uhci->fsbr_timer);
88 )

89 )

90 }

KT i fsbr, 4 At & Front Side Bus Reclamation, 2 A\ ikt & Full Speed Bus
Reclamtion, XAl AN &0 T, 8 2 s 2 4 B (RIS iR — MR At 5 [ DSC 7 738 SO A4~ QH
AT T — T 2 5 5 H kA, B 4w B AR W DL ) AL DA AT A
uhci_add_fsbr 8] H ik IH{F# urbp 1) fsbr = Bel 5 B4 1, B LUOX BARES ) Ui 2 8T 1,
R AR A R RE IS AE 32T urb (W ¥ B T URB_NO_FSBR x4 —/M flag.fsbr ix AN ]
DL FT TR o] AR SC M. T Lt 4T fsbr_is_on iXx4— flag, Bkil & 0.5 4k fsbr_expiring
XA flag RFAEE, BRIAWSE 0.uhci_fsbr_on e % i/E IR ST T fsbr sk, & ok
drivers/usb/host/uhci-q.c:

41 /*

42 * Full-Speed Bandwidth Reclamation (FSBR).

43 * We turn on FSBR whenever a queue that wants it is advancing,
44 * and leave it on for a short time thereafter.

45 */

46 static void uhci_fsbr_on(struct uhci_hcd *uhci)

47 {

48 struct uhci_gh *Igh;

49

50 /* The terminating skeleton QH always points back to the first
51 * FSBR QH. Make the last async QH point to the terminating
52 * skeleton QH. */

53 uhci->fsbr_is_on = 1;

54 Igh = list_entry(uhci->skel_async_gh->node.prev,

55 struct uhci_gh, node);

56 Igh->link = LINK_TO_QH(uhci->skel_term_gh);

57 %

sz A 4 K3 & M uhci 18 skel_async_gh %% gh & —Ak, % Igh, 3H40
Igh 1 link #5445 skel_term_gh. st & Ui, 4 ¥ AT & 4 uhci_start e £, 48
skel_async_gh ¥ link # & & UHCI_PRT_TERM, i % #] & J&2 — A K2 gh, 4
skel_async_gh i element #5n) term_td ) dma Hlik. fiFA1%0iE struct list_head fT#y
TR — N BER, T LLX L node.prev SERR FARTR IR e i — AN 15 s, 1 1E i g BT U 1 8
Ff 1% BB st 2 0 5 5 — 4> async gh fR 1A skel_term_gh. BB RIA IEATT & F 3
T ,skel_term_gh #5125 —4 FSBR QH. T-/&2ix il async gh f511 skel_term_gh
{73 async QH 1 FSBR QH JE#E R 1. FATTA DS - i — R 3X AN i ] -

framelist[]
[ 0]----> Skel QH ------- \
[ 1]----> Skel QH -------- > Skel QH ----------- > QH ---------- >skel_term_gh
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Skel QH ------- / FSBR QH<---------=-=---
[1023]----> Skel QH -=---/
AN AN AN AN
7 QHs for 1 QH for 1 Normal QH for FS_CTRL End Chain

INT (2-128ms) 1ms-INT(plus CTRL Chain,BULK Chain)

T fEre— K, szbx_E FSBR QH it & Full Speed Control QH =¥ /& Bulk QH.3&A1 7 LAE F
% SKEL_FSBR 5fr B2 %5 T % SKEL_FS_CONTROL, #55& 21.51,FSBR QH HAN & —/ 5L
SCAELEAFAE AR, BATA T EEL T S A AE.

fHX 28 57 55 A A 4 B W ? i AT AE 45 ME . & 2 ,uhci_urbp_wants_fsbr 4§ ¥ 2
Ji ,uhci_urb_enqueue 1 #t 45 K T . IE W M, & B E B R & 0. X B
+,usb_hcd_submit_urb £:% T usb_submit_urb tH#B45 o T, 35 A% dn T EAL 2L 1 B,
it urb [t transfer_buffer 454415 7, W A —Y)IEH 135, urb [¥) complete s £ 558 24 1 .
IEWRATUYILE usb-storage 1 F B FIEFE, 42 UK B I 0] 21 v 25 IR Bl .

B FATHRAT A0 T i — T IXA FSBR.5G T FSBR,UHCI spec X4 —Bdtiid :

Control and bulk transfers are scheduled last to allow bandwidth reclamation on a
lightly loaded USB. Bandwidth reclamation allows the hardware to continue
executing a schedule until time runs out in the frame, cycling through queue entries
as frame time allows. Control is scheduled first to prioritize it over bulk transfers.
Also, the software does the scheduling to guarantee that at least 10% of the
bandwidth is available for control transfers. UHCI only allows for bandwidth
reclamation of full speed control and bulk transfers. The software must schedule low
speed control transfers such that they are guaranteed to complete within the
current frame. Low speed bulk transfers are not allowed by the USB specification. If
full speed control or bulk transfers are in the schedule, the last QH points back to the
beginning of the full speed control and bulk queues to allow bandwidth reclamation.
As long as time remains in the frame, the full speed control and bulk queues
continue to be processed. If bandwidth reclamation is not required, the last QH
contains a terminate bit to inform the Host Controller to wait until the beginning of
the next frame.

MANBIRFRAT A T K 30 B 15 PR, TR T 3 — B g I i A AT v 2% (R KV, BT LARE gl AN
FHPE T XL AR R AR WA, ¥ 56 FSBROZE B Al fr 2 i A i L K Bulk A6 1 I i 478
il A 2 C T U i 98 RSN [P, UHCT BEGE TR IR 3 il A S s 20 E— A frame 52K (H
AT I TR A RN Bulk A AT XA I K.

FERT usb spec HRLE T 1% Bulk f&4m it ANEAER, 1 2 Bulk 4, St it it 4 i), 1UAR
PR SR 4 HL#5 DL —BRE R 00 A R BUOR I R, IS 4K — B8R 7 R ARad A% 4, IR s A

SRR AE S ?

B2t 0o 3 M A A 7 2, SOA AT T At e D e 255 s b UHCT spec 4 TD 1) Link $&% &
X T A4 VE(Vertical Traversal Flag) 4z, il Depth/Breadth Select.iX g ¢ Link
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REFI bit2. A bit2 Jy 1,75 Depth first, HIZREEDL 56, Wik bit2 % 0,7%r Breadth first,
B FEDR S ATART— AN — 5 SRR 1) 55 N HBAS 2500 1K P AN AT B AR e, ER G b M1 AT 1A T
RIS UAR A ity PR E 22 g B axX P A A4 1], [l i S ok 2578 ISR 20 S P o 152 18, PR 2
KU H 4 Execution By Breadth il Execution By Depth T 4 ?f85 W (75 2341 14038 14 56
FEWLIEH 2 A QH, ARG WX QH J&TGER M, 3t 50 QH 1) Element $54t i fE )
(1) TD 24 QH, 8%, L QH It H i 224 THUTD, A3 T TD 2 Ja s & 25 fi#t4 TD (1) %/ bits,
SR G YeE HARIIAL By FEATAE 5y, A8 0 5 2 JaWe, AR UEAE 5 ) 1, I A8 x4~ TD (1)
Link 8415 2] QH ¥ element Fa4F 1AL E b 25 S b [Rl I, in 53X 4> TD 19 VF bit g & 7,78
AT R —/NTD, X & TR ARG, e 2 n 4 VE bit A H s s, I8 A4 Nkt 22 QH (1)
Link F&EFFTHR M IIAAS QH,IX k2 ) BEAL G . 5 6 85K R 1 R S AR FE A B F0 ) BEAR 26 %
SR Ty PR

BRIAELAET B G, (The default mode of traversal is Breadth-First.For Breadth-First,
the Host Controller only executes the top element from each queue.—UHCI 1.1
spec,3.4.2 TRANSFER QUEUING)

I AABE B, T —A QH, EHLIEHIERE—A frame BT R SHATE RIS —> TD, Wi O ik &
A Ui 1R BE A - PR A B AR AR A B 1 TG 2 A 22 B, T A R AR R
I NFE BUIAS 20 Y (1) b 5 B4 ok s b IR AN UR ME B0 A, 1T HAXAE Fa0h 25 5 30 98 IR
WG TE, KA EHLE RIS R, e G 2 QH B Link $85H1 T bit #k &4 1 1,05k
2E H XA frame Y 1ms 23, (If the Queue Head Link Pointer field has the T bit
set to 1, the host controller idles until the 1ms frame timer expires.)fTig T bit, it
HEAL Terminate 47, B Link 4541 bit0.EATE 28 bit0 4 1 Fox—A QH fal ok, 8
YR R Z QH #id 5 —A QH T8k X2 AT A UHCI_PTR_TERM [ ]k, ik link
FREHET MR EIZXA T bit.

TR REXE BUZX A P ILS, WIWIIAE IS AT 1R 2 4l ALK TD A Bulk f&% 1K) TD 2548
HSHLT AR ENLE S AR AR R T, ARV IT L BEAR A IA 2 R BN RS AR 1.0k
LA BUA TR b2 0 2 5 5 R 32 SCGA A BB SR & B8 AR SR (K R R EOR A% (i BB SR ,
T GEAS A 75 SR AR A e B AR AT A 2 i 3l (R e — AL B Lk
T KR TR R T A A, B AR SATT B e [ R L O A D AT 4 i i 2k
skel_term_gh #&17 FSBR (¥ QH.I, BARAKE " FEARSE C2 4R T (H 2 L EHE A A AT
TD, AR ENLEE IS A 7T AN AR IR S AT BT 10 TD A B0 LI AR T T, IF s A ]
T3 B AR 3 SO o 1 SO 7 S R 1P

4E Root Hub ] Bulk {&%j

H5E T HMES, BA1kE Bulk &%, Root hub % Bulk &4, FrLEA TR F %2 4E Root
Hub.

MARIE S M usb_submit_urb () JFaa . A dilfE 4 —FE, o] LB H28k 3] usb_hed_submit_urb().

H T A 7L start_rh() 1 % & T hcd->state 4 HC_STATE_RUNNING, 7 LA iX H
list_add_tail #347, 4 urb A Z] ep (1) urb_list BAIH %.
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R JF I 2B, driver->urb_enqueue 28 HUAT, BIFATT S — ¥ dEN T uhci_urb_enqueue.
WL, uhci_alloc_urb_priv #1 uhci_alloc_qgh £ kAT LLHIE urbp A1 gh.HIX &
uhci_submit_control A& # A H T, B4 2 & uhci_submit_bulk(). X4 & £k B
drivers/usb/host/uhci-qg.c:

1043 static int uhci_submit_bulk(struct uhci_hcd *uhci, struct urb *urb,

1044 struct uhci_gh *gh)

1045 {

1046 int ret;

1047

1048 /* Can't have low-speed bulk transfers */
1049 if (urb->dev->speed == USB_SPEED_LOW)
1050 return -EINVAL;

1051

1052 if (qh->state = QH_STATE_ACTIVE)

1053 gh->skel = SKEL_BULK;

1054 ret = uhci_submit_common(uhci, urb, gh);
1055 if (ret == 0)

1056 uhci_add_fsbr(uhci, urb);

1057 return ret;

1058 }

S AR R RN BR L, BR T BEE gh->skel J SKEL_BULK Ll 4k, 2 i 1)
uhci_submit_common T, 13X A~ e& Ft & AT T4 K 78 A WAL dar 8 H 7. D8 4 Bulk A& %1
AL i e — AN B, AL AT AT, AN IS 2 R AR5 Rk e R s A i
uhci_add_fsbr 4 urbp->fsbr i &N 1.3ATKF— T uhci_submit_common(),X /& —1
NS R L, Bulk F& %A L Fn &l 2 H &>k B drivers/usb/host/uhci-q.c:

924 /*

925 * Common submit for bulk and interrupt

926 */

927 static int uhci_submit_common(struct uhci_hcd *uhci, struct urb *urb,
928 struct uhci_gh *gh)

929 {

930 struct uhci_td *td;

931 unsigned long destination, status;

932 int maxsze = le16_to_cpu(gh->hep->desc.wMaxPacketSize);
933 int len = urb->transfer_buffer_length;

934 dma_addr_t data = urb->transfer_dma;

935 __le32 *plink;

936 struct urb_priv *urbp = urb->hcpriv;

937 unsigned int toggle;

938

939 if (len < 0)

940 return -EINVAL;
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941

942 /* The "pipe" thing contains the destination in bits 8--18 */

943 destination = (urb->pipe & PIPE_DEVEP_MASK) |
usb_packetid(urb->pipe);

944 toggle = usb_gettoggle(urb->dev, usb_pipeendpoint(urb->pipe),

945 usb_pipeout(urb->pipe));

946

947 /* 3 errors, dummy TD remains inactive */

948 status = uhci_maxerr(3);

949 if (urb->dev->speed == USB_SPEED_LOW)

950 status |= TD_CTRL_LS;

951 if (usb_pipein(urb->pipe))

952 status |= TD_CTRL_SPD;

953

954 /*

955 * Build the DATA TDs

956 */

957 plink = NULL;

958 td = gh->dummy_td;

959 do { /* Allow zero length packets */

960 int pktsze = maxsze;

961

962 if (len <= pktsze) { /* The last packet */

963 pktsze = len;

964 if (!(urb->transfer_flags &
URB_SHORT_NOT_OK))

965 status &= ~TD_CTRL_SPD;

966 >

967

968 if (plink) {

969 td = uhci_alloc_td(uhci);

970 if (1td)

971 goto nomem;

972 *plink = LINK_TO_TD(td);

973 >

974 uhci_add_td_to_urbp(td, urbp);

975 uhci_fill_td(td, status,

976 destination | uhci_explen(pktsze) |

977 (toggle <<
TD_TOKEN_TOGGLE_SHIFT),

978 data);

979 plink = &td->link;

980 status |= TD_CTRL_ACTIVE;

981
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982 data += pktsze;
983 len -= maxsze;
984 toggle ~=1;
985 ¥ while (len > 0);
986
987 /*
988 * URB_ZERO_PACKET means adding a 0-length packet, if
direction
989 *is OUT and the transfer_length was an exact multiple of maxsze,
990 * hence (len = transfer_length - N * maxsze) ==
991 * however, if transfer_length == 0, the zero packet was already
992 * prepared above.
993 */
994 if ((urb->transfer_flags & URB_ZERO_PACKET) &&
995 usb_pipeout(urb->pipe) && len == 0 &&
996 urb->transfer_buffer_length > 0) {
997 td = uhci_alloc_td(uhci);
998 if (1td)
999 goto nomem;
1000 *plink = LINK_TO_TD(td);
1001
1002 uhci_add_td_to_urbp(td, urbp);
1003 uhci_fill_td(td, status,
1004 destination | uhci_explen(0) |
1005 (toggle <<
TD_TOKEN_TOGGLE_SHIFT),
1006 data);
1007 plink = &td->link;
1008
1009 toggle ~=1;
1010 b
1011
1012 /* Set the interrupt-on-completion flag on the last packet.
1013 * A more-or-less typical 4 KB URB (= size of one memory page)
1014 * will require about 3 ms to transfer; that's a little on the
1015 * fast side but not enough to justify delaying an interrupt
1016 * more than 2 or 3 URBs, so we will ignore the
URB_NO_INTERRUPT
1017 * flag setting. */
1018 td->status |= ___constant_cpu_to_le32(TD_CTRL_IOC);
1019
1020 /*
1021 * Build the new dummy TD and activate the old one
1022 */
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1023 td = uhci_alloc_td(uhci);

1024 if ('td)

1025 goto nomem;

1026 *plink = LINK_TO_TD(td);

1027

1028 uhci_fill_td(td, 0, USB_PID_OUT | uhci_explen(0), 0);

1029 wmb();

1030 gh->dummy_td->status |=
__constant_cpu_to_Ile32(TD_CTRL_ACTIVE);

1031 gh->dummy_td = td;

1032

1033 usb_settoggle(urb->dev, usb_pipeendpoint(urb->pipe),

1034 usb_pipeout(urb->pipe), toggle);

1035 return O;

1036

1037 nomem:

1038 /* Remove the dummy TD from the td_list so it doesn't get freed
*/

1039 uhci_remove_td_from_urbp(gh->dummy_td);

1040 return -ENOMEM;

1041 }

FRARAR B 55 AR 10 157 B2 A, i B2 1 55, A A Tt A AL Tk R e e 1) 5 A X A, 200
TEREN 7, FRAS B ARRD (1) 3, P B A B AR PR 2 AT e W 1 — m ST 2 At A k.
JLA T2 JG IR TH W A T XA B2, BARXA BMBURTCHE, (2 e HI4h T IRATT— 2226 ) (1)
B, T 1 2K urb, ¥ 4 BRI transfer_buffer_length LLJ% transfer_dma X —7m A
T AR X B BATE R MBI T len A1 data.

932 17,%4 maxsze 2= T-uii AR T HAC S ) wMaxPacketSize, [ [ K size.
PR R X —HE .

% — /> ,destination,urb->pipe tH JLAN & 4> 41 A%, 1% 5L P A 2 00 JAF w2 e ECE
destination, & 411#3k [ drivers/usb/host/uhci-hcd.h:

7 #define usb_packetid(pipe) (usb_pipein(pipe) ? USB_PID_IN :
USB_PID_OUT)
8 #define PIPE_DEVEP_MASK 0x0007ff00

B4R, PIPE_DEVEP_MASK /& Hok3KIN bit8 # bit18, 1M usb_packtid wi &N T $istLHmr
J7 18], IN & & OUT,usb_pipein #t 23k pipe [ bit7. 4413414 usb storage HLif L4 AR 1Y)
JERIZ 0T T pipe 4. BT LI AN A B X S A H 1 T

% toggle, X AMBSEHATT 2 44E/E usb-storage Hifid ), usb_gettoggle st/ kXA
toggle fi.
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o5 = AN, status, 24141 uhci_maxerr 3k [ drivers/usb/host/uhci-hcd.h:

203 #define uhci_maxerr(err) ((err) <<
TD_CTRL_C_ERR_SHIFT)

R[] — A SCAF A I SE ST IR 282

177 /*

178 * Transfer Descriptors

179 */

180

181 /*

182 * for TD <status>:

183 */

184 #define TD_CTRL_SPD (1 << 29) /* Short Packet
Detect */

185 #define TD_CTRL_C_ERR_MASK (3 << 27) /* Error Counter
bits */

186 #define TD_CTRL_C_ERR_SHIFT 27

187 #define TD_CTRL_LS (1 << 26) /* Low Speed Device
*/

188 #define TD_CTRL_IOS (1 << 25) /* Isochronous Select
*/

189 #define TD_CTRL_IOC (1 << 24) /* Interrupt on
Complete */

190 #define TD_CTRL_ACTIVE (1 << 23) /* TD Active */

191 #define TD_CTRL_STALLED (1 << 22) /* TD Stalled */

192 #define TD_CTRL_DBUFERR (1 << 21) /* Data Buffer Error
*/

193 #define TD_CTRL_BABBLE (1 << 20) /* Babble Detected
*/

194 #define TD_CTRL_NAK (1 << 19) /* NAK Received */

195 #define TD_CTRL_CRCTIMEO (1 << 18) /* CRC/Time Out
Error */

196 #define TD_CTRL_BITSTUFF (1 << 17) /* Bit Stuff Error */

197 #define TD_CTRL_ACTLEN_MASK Ox7FF /* actual length, encoded
asn-1%*/

198

199 #define TD_CTRL_ANY_ERROR (TD_CTRL_STALLED |
TD_CTRL_DBUFERR | \

200 TD_CTRL_BABBLE | TD_CTRL_CRCTIME
|\

201 TD_CTRL_BITSTUFF)
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XL FAR S 44 Hoth, H 2 A7 5K i ¥, UHCI spec 5%t TD A7 Wl (3R, B 0F ok E, &Ik
AU (DWORD) X H A1 5 AN X4 #k TD CONTROL AND STATUS, st /& & Jid sk
PEHIAMCREE B, — AT a2 32 4 bits,bit0 #| bit31. 1y I g 71X B
TD_CTRL_C_ERR_MASK #i/& T #H bit28 F1 bit27 [f).Spec T, X PHAL & — AN THEES,
WK EIZAS TD LEAT DR AR I 2 A 12 A KL, U IR — TR B e 3, I8 A B IX
BV AR —, = R R IXA T N 221 T &, TR AL St It TD i
4 inactive, BIZ5IXAS TD 2ASEHLIAA X B i BN 8 3 K.

PR Sk JUATIE L BB IX A status, status 11 bit26 brids 43X N 55 R G0 B A5 1 S 4l B 4% 2l
Rh 1 NFTR AR B e%, o 0 IR IR & ik B % bit29 7R Short Packet Detect(SPD),
B SO IRIE 0 1,002 — AN AN, I FLSGD IR 58 BT AR AR SEBR GBS bl KK
TR, MIXAS TD ¥4l inactive. Wi AU A, IIEX — 7 A A7) 25 S LI BL A W ) 2
AN TE AR NG TG, 59 A0, W AR T A58, I — (7 B A AT = Y SPD (1T
PR IR IR AL T

FEMUF IR LT 25 TAE 2 5,957 AT H IR TIE& R 1.

AR K B L pktsze, B U/ T maxsze, W) WX N AR A AN B
7 .URB_SHORT_NOT_OK /& urb ] transfer_flags H Ax Z Nbr G A7 K —A, WHR K E TiX—
A flag BER I short Al ANRERHZ 1. [ 2 030 Aff S — AN A, IX R Lt 4 status
SPD iX—f7 45 .

& F ,plink — JF 4 Bk ¥ B O NULL. P BL3E — 2t N1 6 1 4 gt B 2 0 AT 974
47,uhci_add_td_to_urbp(),

RGP uhci_fill_td, XA BRI e gyt 7o edEs A % E — > td |1 status,token Al
buffer X =/ Hiti.

WE T td 25,4 plink %1 td->link,td 11 link t4J& uhci spec Wi & 1 4 > DWORD 2
— iR A Link Pointer [, )3 |, 1F 2 &84 TD gy Bt k).

WE IR J5, B status Y bit23 4 SN 1,1 X — il 1,03 7R enable X A&

T . TD_CTRL_ACTIVE X/ K LAE TD & — MRrdAT IS ERAS B, ML 6 25 DK Bl 7 —
ANAEELAE SR I IR X — A YRl 1, AR (NI ) R i T — IR A B, 5 B, s
AR R, 303X — A7 5 O X AE IR BN R 7 K ZE 4 %4> uhei_td Zdis 2544, KILHAS uhci_td
i 45k (1) TD_CTRL_ACTIVE {421 T 0, 3h i3 X /N AL B ELAR 56 R

I Ja N data, i/ len, 71 HAE toggle 178 a0 BB & AL 58, it T 4G N — 5 IR R,

B URIEA X AAE T plink iXBHE CEAE T, LLX X 969 17 uhci_alloc_td & #H4T,1X
Yook i — > td AR ik plink BLIZ ) P9 298 XA td 1 dma Hohik, X FEsEIXAS td F12 /i
() td 5T d 7 ok g L e ) AR TURD 28— A A PR sl e — £

ANEE R AR ANAC ) T 3K 4 1), 3K HLSRUA P N BABIRE , — AN td-> list, — N2
td->link,iX 244 JR R ? 34T 2 struct uhci_td ', —4~2&__l1e32 link,—~7& struct
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list_head list,J5# it —AN & M BAS Sk I HT & & —ANBERARE, SEBr Be IR T PIANBAA,
B UL AN BERR, WU 1 A S ik, 5 5 A5 R R b DA USB HL A AR AN AR
REFAH AL, 5C T4 B H R R AL I, B AL AR R0 2 BP0 B AT R AT b T DAFRAT T2
USB FHLE I BRI G #4~ TD SKRHAT, 315 0 B o — M B S22 A SR (K BA B AFZ (7]
RF, A £ 5 KA, BARAE CPU BENS U ) %A TD, U S 645 LA ik 1 7 R 8 — AN BA S, A
TMAEF CPU ] LA uhci_td £l 45 44 AT 1 LR B A AE . e LA, 7R B ATl e e 30 T AN BA
%], uhci_submit_common ¥4 W5, 25 td sk 7 —4 gh.

RAMEIALHR LG, ERUE IR SRS 0 TAE S AL SE i 1, FATRNIE AL B G (K S A AT R
A FATHE 2, SRAAK , uhc LRI I HEA DTS I TD AT TD X LA TD thidtsr 77,
WIENZIER T TN (K BARPAT B A S T ARV 00, A R s 1 4
AN AT B Z2 0l 1 FAS B 1) L PSR R HL B 5 AR 400 ) K B i 3 gl T AR A
T.

LKA ST TD BASI 1 Jek Rt A AR 7 51T, R 2 5 At 0 1 FH X = A ek %k uhci_alloc_td,
uhci_add_td_to_urbp,uhci_fill_td. & IR, FEAR i =200, ik td, 3 Hm A KR
BN S FeUF b R — VR T uhci_alloc_td 2 i #5EE 3 W 75 H i RSl , a0 SRS e Dh it B 9%
goto nomem. 1E 4 FAT G £ Ui 1), P AF AT B A IR IR B SR s e LU s 10 FRAT TR A IR 1 (1) B
B, IR APk, LT R RIS AR BRI AT ZEAT b5 SCREXT IR BSR40 B B AS W 2
K B, R AN B AT 5 1 URIEBOEE AR AN 23!

SR I — 45 ) TAE.994 17, W urb 15— transfer_flags,URB_ZERO_PACKET
JERRE T R REE T, HAR T R, L len 25T O, 9F HLAR EAE RN SR K KT
0 1%, (X Ui 4] len JFANE O, MELAE L O, BI Ui transfer_buffer_length 14 BE45 U456+
A maxsze.)iXA™ flag 198 SURIXAME 55 75 2T — AN KL AL T IX R i, B
LFULIR, FRIE—A td, 1B R JH R b AR5 4 toggle {78 J, 5t ok T .

1018 17, %' status (1) bit24. X — 74 & Interrupt on Complete(I0C). X — ikl 1,
M 27 E PP H 28 S A XA TD AT K frame 45 00 4 il & b W . 24 0 A AT 76
uhci_submit_control " REMT B TD W& TiX—1.

PRI — /DB R A gl S AL BRI dummy_td. 44EMA4T17E uhci_alloc_gh g2
2174 gh->dummy_td %5 #1725 1) 0X A td 2 R g5 R —ANBA A, B i e R HEBA S 1 45
.

KA G, XA REE A R T R B O A NIA HE td B R T A S BB T i 2 AT
uhci_remove_td_from_urbp(),3 dummy_td M td_list IR XA ek Hic s 20 1 5, ok
H drivers/usb/host/uhci-q.c:

151 static void uhci_remove_td_from_urbp(struct uhci_td *td)
152 {

153 list_del_init(&td->list);

154 }
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SR J5 ,uhci_submit_common 4% # 2 J& 3 A1 [l #  uhci_submit_bulk, 3 3t i [4] 3
uhci_urb_enqueue 1, i # ~ AR A LG — 4 T, o 2 300X RE AL ) Bulk &4
RIX 2 A VAN T [FRE AR B AT 58 2 5, urb 1Y) complete s AT, #78 HiIAL
SRR 2.

XYWt b LR 586, BT RAC TGS, vl i) 2, ANE 2 2 1 28 AR it /2 DA 16 1Y) Bulk £%
fy ,urb->complete 5t 7a J& #¢ E P4 AT 1 ? §7 00 /5 YF Root Hub [ i & W AT E B T
usb_hcd_giveback_urb #ifH,1f1'e 2 i ] urb->complete. -4 %+ 791 Root hub Wg?

ITCAFIAA M T A B e N 2 P B R AN S RZ PR, R ATT 0 28 1 A SR Bulk A& 10 e is — A
TD W& 1 I0C, T2&1% TD 58 Ja I Frame G 7p, BRI 2 10 CPU Aik iy,
T TR B B

&k 5 ) BT I SRR P (ISR)

HEYAENAILE usb_add_hed 8 1] request_irg a1 H b ek %, B A 19 AR (- A 46
PO, T I8 2] H BT B A AT 4 A 2 15 B, A AT R Al — 1 1 02 A7 A AR i D ) O
B BREM—AN R ECEREA T B R R A% R %, W13 T usb_hed_irg,iX 45 ) Lk i 1 1]
XA T XA ek B drivers/usb/core/hed.c:

1422 /**

1423 * usb_hcd_irg - hook IRQs to HCD framework (bus glue)
1424 * @irqg: the IRQ being raised

1425 * @__hcd: pointer to the HCD whose IRQ is being signaled
1426 * @r: saved hardware registers

1427 *

1428 * If the controller isn't HALTed, calls the driver's irq handler.
1429 * Checks whether the controller is now dead.

1430 */

1431 irgreturn_t usb_hcd_irg (int irg, void *__hcd)

1432 {

1433 struct usb_hcd *hcd = __hcd;

1434 int start = hcd->state;
1435

1436 if (unlikely(start == HC_STATE_HALT ||

1437 Itest_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags)))
1438 return IRQ_NONE;

1439 if (hcd->driver->irq (hcd) == IRQ_NONE)
1440 return IRQ_NONE;

1441

1442 set_bit(HCD_FLAG_SAW_IRQ, &hcd->flags);
1443

1444 if (unlikely(hcd->state == HC_STATE_HALT))
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1445
1446
1447 }

usb_hc_died (hcd);
return IRQ_HANDLED;

X+ uhci ki, driver->irq & uhci_irq() %05k H drivers/usb/host/uhci-hcd.c:

377 static irgreturn_t uhci_irq(struct usb_hcd *hcd)

378 {
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393

394

395

396

397

398

399
happened!\n");

400

401

402

403

404

405

406

407
debugging */

408

409
ERRBUF_LEN);

410

411

struct uhci_hcd *uhci = hcd_to_uhci(hcd);
unsigned short status;
unsigned long flags;

/*
* Read the interrupt status, and write it back to clear the
* interrupt cause. Contrary to the UHCI specification, the
* "HC Halted" status bit is persistent: it is RO, not R/WC.
*/
status = inw(uhci->io_addr + USBSTS);
if (!(status & ~USBSTS_HCH)) /* shared interrupt, not mine */
return IRQ_NONE;
outw(status, uhci->io_addr + USBSTS); /* Clear it */

if (status & ~(USBSTS_USBINT | USBSTS_ERROR | USBSTS_RD))

if (status & USBSTS_HSE)
dev_err(uhci_dev(uhci), "host system error, "
"PCI problems?\n");
if (status & USBSTS_HCPE)
dev_err(uhci_dev(uhci), "host controller process "
"error, something bad

if (status & USBSTS_HCH) {
spin_lock_irgsave(&uhci->lock, flags);
if (uhci->rh_state >= UHCI_RH_RUNNING) {
dev_err(uhci_dev(uhci),
"host controller halted, "
"very bad'\n");
if (debug > 1 && errbuf) {
/* Print the schedule for

uhci_sprint_schedule(uhci,
errbuf,

Iprintk(errbuf);
b
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412 uhci_hc_died(uhci);

413

414 /* Force a callback in case there are
415 * pending unlinks */

416 mod_timer(&hcd->rh_timer, jiffies);
417 }

418 spin_unlock_irgrestore(&uhci->lock, flags);
419 >

420 >

421

422 if (status & USBSTS_RD)

423 usb_hcd_poll_rh_status(hcd);

424 else {

425 spin_lock_irgsave(&uhci->lock, flags);

426 uhci_scan_schedule(uhci);

427 spin_unlock_irgrestore(&uhci->lock, flags);

428 >

429

430 return IRQ_HANDLED;

431 }

USBSTS i/t UHCI KPR A74%, 1 USBSTS_USBINT FridiR A 2747251 bit0, 4% # UHCI
spec g, bit0 Xf T IOC.USBSTS_ERROR X1~ bit 1,iX—f7 4 1, R A& H
T HivE,USBSTS_RD Wi - bit2,RD #h/& Resume Detect ¥, FAL¥ il 45 A2
F)"RESUME" (1155 5 (I 23 300X — 0 B B4 1. BT LAFRATTAR R gt Jn 38 JRATT 0% 0% i 1)t a2
426 X 447481, B uhci_scan_schedule ix AN & 24 & 1B 4.

MBATH— RIS uhci_scan_schedule [# i, 85 28 B BAT 1B 1) while 7R LR A TS
ATxE T .uhci_advance_check 2 #51H, &k B drivers/usb/host/uhci-q.c:

1626 /*

1627 * Check for queues that have made some forward progress.

1628 * Returns 0 if the queue is not Isochronous, is ACTIVE, and

1629 * has not advanced since last examined; 1 otherwise.

1630 *

1631 * Early Intel controllers have a bug which causes gh->element sometimes

1632 * not to advance when a TD completes successfully. The queue remains

1633 * stuck on the inactive completed TD. We detect such cases and
advance

1634 * the element pointer by hand.

1635 */

1636 static int uhci_advance_check(struct uhci_hcd *uhci, struct uhci_gh *gh)

1637 {

1638 struct urb_priv *urbp = NULL;

1639 struct uhci_td *td;
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1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676

1677
1678
1679

intret =1;
unsigned status;

if (qh->type == USB_ENDPOINT_XFER_ISOC)
goto done;

/* Treat an UNLINKING queue as though it hasn't advanced.
* This is okay because reactivation will treat it as though
* it has advanced, and if it is going to become IDLE then
* this doesn't matter anyway. Furthermore it's possible
* for an UNLINKING queue not to have any URBs at all, or
* for its first URB not to have any TDs (if it was dequeued
* just as it completed). So it's not easy in any case to
* test whether such queues have advanced. */

if (qh->state !|= QH_STATE_ACTIVE) {

urbp = NULL;
status = 0;

} else {
urbp = list_entry(gh->queue.next, struct urb_priv, node);
td = list_entry(urbp->td_list.next, struct uhci_td, list);
status = td_status(td);
if (!(status & TD_CTRL_ACTIVE)) {

/* We're okay, the queue has advanced */
gh->wait_expired = 0;
gh->advance_jiffies = jiffies;

goto done;

by

ret = 0;

/* The queue hasn't advanced; check for timeout */
if (gh->wait_expired)
goto done;

if (time_after(jiffies, gh->advance_jiffies + QH_WAIT_TIMEOUT))

/* Detect the Intel bug and work around it */
if (gh->post_td && gh_element(gh) ==

LINK_TO_TD(gh->post_td)) {

1680
1681

gh->element = gh->post_td->link;
gh->advance_jiffies = jiffies;
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1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
*/

1697
1698
1699
1700
1701 done:
1702
1703 }

ret = 1;
goto done;

gh->wait_expired = 1;

/* If the current URB wants FSBR, unlink it temporarily
* so that we can safely set the next TD to interrupt on
* completion. That way we'll know as soon as the queue
* starts moving again. */
if (urbp && urbp->fsbr && !(status & TD_CTRL_IOC))
uhci_unlink_gh(uhci, gh);

} else {

/* Unmoving but not-yet-expired queues keep FSBR alive

if (urbp)
uhci_urbp_wants_fsbr(uhci, urbp);

return ret;

M urbp i td_list HEE A td, SIS PPIRES, AT By & 5B T TD_CTRL_ACTIVE,
TR td AT 58 T, BV HI2 &30 E i TD_CTRL_ACTIVE 400N . 5T LLUX . 1662 17
Flr, i C4 %A T TD_CTRL_ACTIVE, BiHX AN TD AT E T, THE A 14T goto 1
fi) Bk 25, i uhci_advance_check & 7 st iR [0 T, X X RO A, 9B 9 AE A
1.uhci_advance_check 4 8 X, a2k A maA T BA A %A sk, Wik —A4~ TD M ACTIVE
RCT AR ACTIVE, 1k i B A ZTEE T, 4 ELIE SIS G AT —A TD 42— TD 1)
ACTIVE BUH, R 5 et it 23R F—A4~ QH 8¢ TD.

i 5 uhci_advance_check &[0T 1,54 # Fk uhci_scan_gh &# i1, &k A
drivers/usb/host/uhci-qg.c:

1536 static void uhci_scan_gh(struct uhci_hcd *uhci, struct uhci_gh *gh)

1537
1538
1539
1540
1541
1542
1543
1544
1545

struct urb_priv *urbp;
struct urb *urb;
int status;

while (!list_empty(&gh->queue)) {

urbp = list_entry(gh->queue.next, struct urb_priv, node);
urb = urbp->urb;
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1546
1547
1548
1549
1550
1551
1552
1553
1554
dequeued */
1555
1556
1557
-ECONNRESET */
1558

if (qh->type == USB_ENDPOINT_XFER_ISOC)
status = uhci_result_isochronous(uhci, urb);
else

status = uhci_result_common(uhci, urb);
if (status == -EINPROGRESS)
break;

spin_lock(&urb->lock);
if (urb->status == -EINPROGRESS) /* Not

urb->status = status;
else

status = ECONNRESET; /* Not

spin_unlock(&urb->lock);

1559

1560 /* Dequeued but completed URBs can't be given back
unless

1561 * the QH is stopped or has finished unlinking. */

1562 if (status == ECONNRESET) {

1563 if (QH_FINISHED_UNLINKING(gh))

1564 gh->is_stopped = 1;

1565 else if (gh->is_stopped)

1566 return;

1567 >

1568

1569 uhci_giveback_urb(uhci, gh, urb);

1570 if (status < 0 && gh->type !=
USB_ENDPOINT_XFER_ISOC)

1571 break;

1572 >

1573

1574 /* If the QH is neither stopped nor finished unlinking (normal
case),

1575 * our work here is done. */

1576 if (QH_FINISHED_UNLINKING(gh))

1577 gh->is_stopped = 1;

1578 else if (!gh->is_stopped)

1579 return;

1580

1581 /* Otherwise give back each of the dequeued URBs */

1582 restart:

1583 list_for_each_entry(urbp, &gh->queue, node) {

1584

urb = urbp->urb;
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1585
1586
1587
1588
gueues,
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
the
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624 }

if (urb->status != -EINPROGRESS) {

/* Fix up the TD links and save the toggles for
* non-Isochronous queues. For Isochronous

* test for too-recent dequeues. */
if ('uhci_cleanup_queue(uhci, gh, urb)) {
gh->is_stopped = 0;
return;
b
uhci_giveback_urb(uhci, gh, urb);
goto restart;

b
gh->is_stopped = 0;

/* There are no more dequeued URBs. If there are still URBs on

* queue, the QH can now be re-activated. */
if (Mlist_empty(&gh->queue)) {
if (gh->needs_fixup)
uhci_fixup_toggles(gh, 0);

/* If the first URB on the queue wants FSBR but its time
* limit has expired, set the next TD to interrupt on
* completion before reactivating the QH. */
urbp = list_entry(gh->queue.next, struct urb_priv, node);
if (urbp->fsbr && gh->wait_expired) {
struct uhci_td *td = list_entry(urbp->td_list.next,
struct uhci_td, list);

td->status |= ___cpu_to_le32(TD_CTRL_IOQ);

uhci_activate_gh(uhci, gh);

/* The queue is empty. The QH can become idle if it is fully
* unlinked. */
else if (QH_FINISHED_UNLINKING(gh))
uhci_make_qgh_idle(uhci, gh);
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LR B, AE RGNS 2 Bulk &40, T — M A I e Z# 2 uhci_result_common(),
k[ drivers/usb/host/uhci-q.c:

1148 /*

1149 * Common result for control, bulk, and interrupt

1150 */

1151 static int uhci_result_common(struct uhci_hcd *uhci, struct urb *urb)

1152 ¢

1153 struct urb_priv *urbp = urb->hcpriv;

1154 struct uhci_gh *gh = urbp->gh;

1155 struct uhci_td *td, *tmp;

1156 unsigned status;

1157 int ret = 0;

1158

1159 list_for_each_entry_safe(td, tmp, &urbp->td_list, list) {

1160 unsigned int ctristat;

1161 int len;

1162

1163 ctristat = td_status(td);

1164 status = uhci_status_bits(ctristat);

1165 if (status & TD_CTRL_ACTIVE)

1166 return -EINPROGRESS;

1167

1168 len = uhci_actual_length(ctristat);

1169 urb->actual_length += len;

1170

1171 if (status) {

1172 ret = uhci_map_status(status,

1173 uhci_packetout(td_token(td)));

1174 if ((debug == 1 && ret != -EPIPE) || debug > 1) {

1175 /* Some debugging code */

1176 dev_dbg(&urb->dev->dey,

1177 "%s: failed with status
%x\n",

1178 _ FUNCTION__, status);

1179

1180 if (debug > 1 && errbuf) {

1181 /* Print the chain for debugging */

1182 uhci_show_gh(uhci, urbp->gh,
errbuf,

1183 ERRBUF_LEN, 0);

1184 Iprintk(errbuf);

1185 }

1186 b
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1187

1188 } else if (len < uhci_expected_length(td_token(td))) {

1189

1190 /* We received a short packet */

1191 if (urb->transfer_flags & URB_SHORT_NOT_OK)

1192 ret = -EREMOTEIO;

1193

1194 /* Fixup needed only if this isn't the URB's last TD
*/

1195 else if (&td->list = urbp->td_list.prev)

1196 ret = 1;

1197 >

1198

1199 uhci_remove_td_from_urbp(td);

1200 if (gh->post_td)

1201 uhci_free_td(uhci, gh->post_td);

1202 gh->post_td = td;

1203

1204 if (ret 1= 0)

1205 goto err;

1206 b

1207 return ret;

1208

1209 err:

1210 if (ret < 0){

1211 /* In case a control transfer gets an error

1212 * during the setup stage */

1213 urb->actual_length = max(urb->actual_length, 0);

1214

1215 /* Note that the queue has stopped and save

1216 * the next toggle value */

1217 gh->element = UHCI_PTR_TERM;

1218 gh->is_stopped = 1;

1219 gh->needs_fixup = (gh->type !=
USB_ENDPOINT_XFER_CONTROL);

1220 gh->initial_toggle = uhci_toggle(td_token(td)) »

1221 (ret == -EREMOTEIO);

1222

1223 } else /* Short packet received */

1224 ret = uhci_fixup_short_transfer(uhci, gh, urbp);

1225 return ret;

1226 }
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T4t list_for_each_entry_safe #iAf >4 T i 1) list_for_each_entry, AN # 7 —A4~%
A O, HAE AR & 77 urbp 1 td_list, —A~—A™ td ¥ Ak 2L,

1163 17,td_status & — MR %, 5k H drivers/usb/host/uhci-hcd.h:
258 /*

259 * We need a special accessor for the control/status word because it is
260 * subject to asynchronous updates by the controller.

261 */

262 static inline u32 td_status(struct uhci_td *td) {
263 _le32 status = td->status;

264

265 barrier();

266 return le32_to_cpu(status);

267 }

s A& 3R A struct uhci_td g5 /4A$8E 1) status i,
il uhci_status_bits JRE 3k [N PR
204 #define uhci_status_bits(ctrl_sts) ((ctrl_sts) & 0xF60000)

LRI E S N IR

3 30,29,28 27,25,25,24,23 21,20,19,18 16,1514 110 87 43 2 10
| Link Poinser ﬂl‘.“rIlﬂl T | 00-03h

T I [ [ ] [ ] | [
| R |=vc{ s _zhn leus-:-]ro-: Siah R | ALt | oa.0mn

T [ |
| MaxLen [R|D]| Endet | Device agcress | PID | 0s-08h
| Buffer Pointer 0c-0Fh
R=Resaned
O] rost Controller Readrwirite ] Host Controlier Read Oniy
T!!mT

Figure 7. Generic Form of Transfer Descriptor (TD)
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Xt /E UHCI spec it TD (4 kit e X, Bl 1= 2)'e 47 P44~ DWORD, 1fi i1 uhci_td
R B status S2Br BRI X B 04-07h XA 0T, 1 Fedl 1VE = BX g v 04-07h X
AT, bit16 ) bit23 H— Bk A Status, RUX JLAL R R 2R %, uhci_status_bits Il
SN T 3R JLA bits, T ctrl_sts A1 OxF60000 #5451 4E bit17 F) bit23,% UHCI
spec FHLE T bitl6e L7, vk X,

X bit 23 #iFR N Active, sz e i 2 FeAl T — B UL IS TD_CTRL_ACTIVE. W X —4v ik
BB T IR AR XA TD &2 E 8, I8 A AN LR a0 BB B8, I A4k 4L R k.

N =A% &, uhci_actual_length, #&k 4k ik [ drivers/usb/host/uhci-hcd.h:

205 #define uhci_actual_length(ctrl_sts) (((ctri_sts) + 1) &\
206 TD_CTRL_ACTLEN_MASK) /* 1-based */

X5 TD_CTRL_ACTLEN_MASK /& OX7FF, A 1iE =2 TD (1 e X +,04-07h 1, bit0 #| bit10
XA 11 4 bits 4k 2 b Actlen, XA field J& ML G285 S 1, 2R btk 7 2 A4
bytes, &4 LA n-1 (177 AT T 4afid, i LU B A TR 02N 148 )5 /A4 14E usb-storage
MG A 2 urb->actual_length G & iX A v HR I, BRI AR BE—AS TD L len.
AL — N, FATE R BIZE uhci_submit_control F3&A1#% & T urb->actual_length %-8,
SEbr EBACH R LB SE R B A T urb->actual_length /N 0 SRR R EEHIMEHIT
setup M B REIUAT ), 28 T B 7 2 /D I AN 2L, HICh £ 8 JLU AN 5 A

W —Y)IEH 16, status SZPr BV iZAE 08K 0 i n A 71171 1X— Bl /& AR B
— LR BN TR T .

1188, W iR BAR B A W 5 IR E S len LEHIEME 2N I8 A B G AL A LA urb (1)
transfer_flags #1## 7 URB_SHORT_NOT_OK, i s & 1, A it & [RIV R4S B8 i SR A7
BEE, KSR, BB XA td AN — A td, WERANE IS A A ) R, B
RFHE 1.

1199 47, BEAR td SEp T4 v, A ATk ) Lk il S 0 B R 0P T

1200 17,gh->post_td MAATEE — R L, & AR 2 B IR RA A 25 uhci_free_td SR
‘g.struct uhci_gh g Ad i b1 post_td & FH R SENINISE R T A td. e FIRE RS
AEAE 1202 iX—A1T, /14 gh->post_td 25 FIAEIXA td, KX A td w2 RIRKIE R td.

TS, A% ] O A SRS IEH, st BkE] 1209 R .

Wi ret /hF O, W FEEEXE gh ()28 R 2 3EA T IR A

W ret A/NT 0, 9205 Fal e N TRIAIBAS ret 1 A5 o, BUARS K E /N T FRUU1 G 32, X Ry
Bt M M uhci_fixup_short_transfer() ix 4~ & 1] & 0k m & i R . ok H

drivers/usb/host/uhci-q.c:

1101 /*
1102 * Fix up the data structures following a short transfer
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1103 */

1104 static int uhci_fixup_short_transfer(struct uhci_hcd *uhci,

1105 struct uhci_gh *gh, struct urb_priv *urbp)

1106 {

1107 struct uhci_td *td;

1108 struct list_head *tmp;

1109 int ret;

1110

1111 td = list_entry(urbp->td_list.prev, struct uhci_td, list);

1112 if (gh->type == USB_ENDPOINT_XFER_CONTROL) {

1113

1114 /* When a control transfer is short, we have to restart

1115 * the queue at the status stage transaction, which is

1116 * the last TD. */

1117 WARN_ON(list_empty(&urbp->td_list));

1118 gh->element = LINK_TO_TD(td);

1119 tmp = td->list.prev;

1120 ret = -EINPROGRESS;

1121

1122 } else {

1123

1124 /* When a bulk/interrupt transfer is short, we have to

1125 * fix up the toggles of the following URBs on the queue

1126 * before restarting the queue at the next URB. */

1127 gh->initial_toggle = uhci_toggle(td_token(gh->post_td))
AN 1;

1128 uhci_fixup_toggles(gh, 1);

1129

1130 if (list_empty(&urbp->td_list))

1131 td = gh->post_td;

1132 gh->element = td->link;

1133 tmp = urbp->td_list.prev;

1134 ret = 0;

1135 b

1136

1137 /* Remove all the TDs we skipped over, from tmp back to the start
*/

1138 while (tmp !'= &urbp->td_list) {

1139 td = list_entry(tmp, struct uhci_td, list);

1140 tmp = tmp->prev;

1141

1142 uhci_remove_td_from_urbp(td);

1143 uhci_free_td(uhci, td);

1144 >
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1145 return ret;
1146 }

R TFEHAE A AU T Bulk A&y 5 AN R AL L5 2.

U P R i, 44 tmp 25 T2 urb 1 td_list B BEIECE A td, R )5 — A MERTE, W
— AN I B ret % B -EINPROGRESS X i & [ ret, i AL 5 St /2 8 F 7 Bt —
A td, M E W td Ggel 1. TR, FATT A G A td BURIRASEY B td.

X T Bulk A% iy 53 & o 4% i, PEAT] 0 02 08 i JG — A td JR AR A ik, 4 78 45 I B
#i.uhci_fixup_toggles()>k H drivers/usb/host/uhci-q.c:

373 /*

374 * Fix up the data toggles for URBs in a queue, when one of them
375 * terminates early (short transfer, error, or dequeued).

376 */

377 static void uhci_fixup_toggles(struct uhci_gh *gh, int skip_first)
378 ¢

379 struct urb_priv *urbp = NULL;

380 struct uhci_td *td;

381 unsigned int toggle = gh->initial_toggle;

382 unsigned int pipe;

383

384 /* Fixups for a short transfer start with the second URB in the
385 * queue (the short URB is the first). */

386 if (skip_first)

387 urbp = list_entry(gh->queue.next, struct urb_priv, node);
388

389 /* When starting with the first URB, if the QH element pointer is
390 * still valid then we know the URB's toggles are okay. */

391 else if (gh_element(gh) '= UHCI_PTR_TERM)

392 toggle = 2;

393

394 /* Fix up the toggle for the URBs in the queue. Normally this
395 * loop won't run more than once: When an error or short transfer
396 * occurs, the queue usually gets emptied. */

397 urbp = list_prepare_entry(urbp, &gh->queue, node);

398 list_for_each_entry_continue(urbp, &gh->queue, node) {

399

400 /* If the first TD has the right toggle value, we don't

401 * need to change any toggles in this URB */

402 td = list_entry(urbp->td_list.next, struct uhci_td, list);
403 if (toggle > 1 || uhci_toggle(td_token(td)) == toggle) {
404 td = list_entry(urbp->td_list.prev, struct uhci_td,
405 list);
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406 toggle = uhci_toggle(td_token(td)) ~ 1;

407

408 /* Otherwise all the toggles in the URB have to be switched
*/

409 ¥ else {

410 list_for_each_entry(td, &urbp->td_list, list) {

411 td->token ~= __ constant_cpu_to_le32(

412
TD_TOKEN_TOGGLE);

413 toggle = 1;

414 }

415 >

416 >

417

418 wmb();

419 pipe = list_entry(gh->queue.next, struct urb_priv,
node)->urb->pipe;

420 usb_settoggle(gh->udev, usb_pipeendpoint(pipe),

421 usb_pipeout(pipe), toggle);

422 gh->needs_fixup = 0;

423 }

HEFE, IX— BRI I NS AR, 2 DAL FREEA A TR IR A AL Sk L T
B IXA BRI R R

% — 46 uhci_fixup_toggles 2 #iIifyiE,gh->initial_toggle #4t 1 {i, i Hik ik
post_td 1 toggle £ H .

W WAAUE R 5 AN S HUE 1.0 skip_first J& 1.5t 387 47447, BN urbp & gh
(11 queue BAFIHRIEE AN DRk S — N SR RIA AR B PR TIEA , B ISAS H A 6 1) /1 urb.

KRG 397,398 17 A A urbp JFiR#E T gh 1) queue BRI 1 4 /& 3k45 urbp HLEE—A td.
FEE % toggle B4k 1 344 0. (4 skip_first 2 O, 14AT T 392 47,4 toggle ¥4
T 282D I A TR A E R4 R ) W A IX A td 1) toggle £ F1 gh->initial_toggle #H
], B A A post_td 1 toggle Ak, A4 td JEIEMK AT T HEAE td EF)
td_list ME G — AN E £ AR toggle BN .

&2 W td 1) toggle #1 gh->initial_toggle A, Wi Atz /i A4S post_td 1) toggle A A,
A4S URB BT 1) TD 1) toggle £ #5180 — K.

B oM usb_settoggle i & —X.

I Ja % & gh->needs_fixup 4 0.
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AR XA VHERS S, OSSR, /P IR A I 25 SR HE R USB TS [ 2 18 T .USB
spec WLl T SeEl S, 8 T Data0 Al Datal iX PRl sy, i B 3% 4 B R IR N %
W, Wgh B -5, ik Data0 Al Datal [ &kt 2 R J5 M2 7 B 4i 4 — ik 44
G A — IR AR UG 0T, RI% T R4 52 T3 XA e S 0 25 ] 25, 5l Ui AR )L B 224 [H] 2k
Data0, % 4 [k Datal.iX FiHLHIFR 2 4 Data Toggle Synchronization. 284154 1 % % — I
XU Data0, 4z W7 U B T — AN e S48 | O R AR, BT I 1
toggle, lI'E 45 m T Datal, R 5 & & ki —AN ACK 45 K3k J7 , 5 VRSt 5, M i o (82 5 81 1 1R
A, 11 AT AR BIEA ACK 2 Ja B B RS, T REBERAE LK T Datal. F—4>
A —RER AR BT LLERAT T 3] uhci_submit_common () e £ & 78 — > td, st B — Ik
toggle {7, 11 984 17/4~"toggle~ =1".[FF F AT 17t uhci_submit_control () "H L GeE x| T
toggle AL FeATT Rl Sk 255 uhci_submit_control () 879 47, K& — F FA & Il 4
HilfE s & toggle {711,

T 562 Setup BB WA, Hiik toggle 474 0.( A SETUP always uses a DATAO PID for
the data field of the SETUP transaction.— usb spec 2.0, 8.5.3)

Fow & B M B, A8 R A td 2 HT B % toggle f7 . Bl 850 A7 8 A
destination*=TD_TOKEN_TOGGLE, & —x##: 2 )& toggle {7 Datal.

R JE RSB B, 879 4T, AT PRSI BL toggle fiE N Datal, XA ZHE—F Y NWE
WK VR 1), usb spec HRILE 1)K & 1. (A Status stage is delineated by a
change in direction of data flow from theprevious stage and always uses a DATA1
PID.-- usb spec 2.0, 8.5.3)

W A" R R i = i) B, B84 T AE uhici_submit_common il T usb_gettoggle()#1
usb_settoggle,ifi uhci_submit_control H 47 FHWe 278 [m] 25X AN ] 2 i 3 51 2 5 ] —
NIXAL AL, Sy R EITI N — AR AR S R = 7T ? 5L E usb-storage H kAT
A4t usb_settoggle XN e %L, i Al it T, struct usb_device IXA 45 F A4 IX 4 —A>
i b toggle[],

336 struct usb_device {

337 int devnum; /* Address on USB bus */

338 char devpath [16]; /* Usein messages: /port/port/...
*/

339 enum usb_device_state state; /* configured, not attached, etc
*/

340 enum usb_device_speed speed; /* high/full/low (or error) */

341

342 struct usb_tt  *tt; /* low/full speed dev, highspeed
hub */

343 int ttport; /* device port on that tt hub */

344

345 unsigned int toggle[2]; /* one bit for each endpoint

346 * ([0] = IN, [1] = OUT) */

347
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XA toggle ¥4 AL ZE R IN 64014 endpoint 119,55 “ANTFEEEH OUT 2651
endpoint ¥, 51~ endpoint #7EIX 5K & B 57— bit. T2 A Tt il LU &k id 3% endpoint
1 toggle, MR 45, ELRL, 26 L 2B Tk A 08 5L, P P AL 0545 PR
wid, B Bulke S s R BT 9 10, 3 0 W9 sl s AN 5 XN B0, 1 4G, A I i e AN 5 AT
toggle bits KT [, 1% /& usb spec H e (), Data Toggle [ xf 25 A4 A i X
H PRI toggle (ki il 7,3t Setup BHELE & Data0, MW By 2 M Datal
JFih, Status BB 2 Datal.usb spec CL4 i bEME U T, IR AR EANE ST &, BT L%
08B SMIETT e 4 ALK T T3 4119 toggle i T A 1A BRAEIXA toggle K]
(] W5 A~ B % usb_gettoggle/usb_settoggle A £ 4 Bl 75 #2 A8 # %l urb 1 & %K
uhci_submit_control . 1%} T Bulk A&4aAT W45, 4046 4 P B BB 44 urb (1)
FANtd 2 )G T usb_settoggle ki & T X4 toggle, F—UCh#i urb (15— td B &
toggle {7 1 4 1] LLELH2  F usb_gettoggle. S REsRARIE T #T—4~ urb i1 td () toggle fi
FE—/ urb [ td ) toggle GrRLEEAIR, BT A ST, B A (RE T RO 46 14 1000
toggle M5,

Tl TIX2% toggle MR 2 5, KA BATNIX B, K F— X4 uhci_fixup_toggles
905 e B fixup (1R I AT AT E B 19X gh->initial_toggle ¥ I & v BL A0
if,initial_toggle s:Br Fat iU ®] short AR td 1 toggle A7HU, Bl post_td 1
toggle B, (B6%k uhci_fixup_short_transfer i 1127 47), 11 403 47HEA 15T L8 Rt A2 56
/> urb E— td 1) token R AILAEX AN —FF, 1 RA—FF, AT Tk 1% urb BT AT td
LT — 2 A, W8 AT 1), AE G TR MRS o, A 1A ZELE % toggle A, AR
{13 2 BI7E 420 17, Bl 15 I8 7 usb_settoggle ki & T i 1E 1) toggle A7 (1) 84t
Ao RIS —FE B0 WA Il RS 2 FRAT 103, MR B2 AL B TD &2 QH W iss—A~ TD,
MARILFTIE I urb th—52 & QH 1IEE— urb, 1 FLi% TD ) toggle A7 & A £ A [ 25 1, 15 B
EAZ T E Data0, B AMAE 1% TD 45 W2, 4 nUSIA ) toggle 7 k%48 T Datal. b —
J5 T AR 4E uhci spec, FAT&0E, Wik —4> urb (1) TD A0 E] T %64, 3% urb (¥ R 1) TD &t

NEPALE TR > urb 55— TD (1) toggle AL XA urb (RiX ANyl AL FE K TD (1)
toggle 5k I & 1) toggle 17 th & Datal. RI'es & R s AH ) 5 i X AR B AT 3t il LLEE /S,
HAFEFIFE N> urb. 2, Wi 55 —AN TD Mg 151 toggle A7 AR 5, st 38 484N BA A K BT (1)
TD #%5 [ — 13X TREAS AN AN K AR S B M2, MY B £ A4 SR IE IR A ke e, 3X
e B AR

4 # — F, Bl uhci_submit_common() & ¥ — £, T A1 th W LLEEE A 4 £
uhci_fixup_toggles fi)m, W 420 17, &A1& F A usb_settoggle 7.8 A 1iER— 1,403
$ 415X —B , toggle WM AL, 25 —F, i T8N AR t T IEAA R IR AR B, T LAAS FH AT
fif— > td (1) toggle 17,404 17 HHiE td 5T A urb BA\FIF 5 —4 td, 2R )5 toggle &'
(11 toggle A7 B . kT B AT AR A3 B0 IR A 0, AT TG 21 411 ik —AS td AT Rl 17 413
1T toggle WFRHE — Rk KEH S, DMRIE toggle 445 T8¢ 5 —A td 1) toggle £7 frIE 4% .

G BAITT KA — F TD_CTRL_SPD iXA~ flag 4 13X/ flag X .1 TD Al 4 AN BUFH 12
TAE ) bit29,4E uhci spec F13eTIXAS bit SEIX AN

Short Packet Detect (SPD). 1=Enable. 0=Disable. When a packet has this bit set to
1 and the packet:
1. is an input packet;

%5 159 TU It 234 T



Linux #Led: )|z F & UHCI

2. is in a queue; and

3. successfully completes with an actual length less than the maximum length;
then the TD is marked inactive, the Queue Header is not updated and the USBINT
status bit (Status Register) is set at the end of the frame. In addition, if the interrupt
is enabled, the interrupt will be sent at the end of the frame.

Note that any error (e.g., babble or FIFO error) prevents the short packet from
being reported. The behavior is undefined when this bit is set with output packets or
packets outside of queues.

FTLL, 4T IN 7 [ (8 A, dn SR 8 T x4 flag, 84 FF BN eS8 — Ma a2 n, eis
fish 2 T L BRI B 1932 2% 21 uhci_submit_common s&i%d,951 4781 952 47, 5wt IN 45 %
H T XA flag. RUXS 42 Nk A — NS A, TSR I — N G 2 SR T R A, 2 0 5t
eI} I T T 1) b A i FRAT 1 B B 965 4T AT U XA flag T, A X B e — A,
oo — AN 48R A v RE M AL WAL, 76 uhci_submit_control Hth & Wik e, 835 17
H T TD_CTRL_SPD, BV F £icdh B B R M A 1) S B 1 , i 881 47 M 41, A iX &8 42
WS BT 5 Ja— /MR SRV R AL

I e FATE = 2, uhci_fixup_toggles 5 — 17 &A1 E T gh->needs_fixup 24 0.5 )5 A
A BN IX AN B E TN O [T, H AT ERATIXAS R S8R 0.

[A] 2] uhci_fixup_short_transfer >, —AN7F ZEBE I ) 8L, A FRATE K E gh->element,
IEQn ETHFRAIM uhci spec FHFEGE R AL BT SPD HIfFRE - BT it it 2438 2465 [ [ ik, gh
o update, X g A —A TD HIL TR F—> TD A S HAT (1 )5 R T LAIX B
T 25 T update XA~ gh. e F4dilME 4, gh 1) element 45 1) T RSAEH A td, A
N IRATE AR AP B E B AT — R S M A WA R — T, B DU S R A )
-EINPROGRESS, i %} -1 Bulk/ /Wi iE 4, td £ urbp ) td_list h& /5 —/>td(F 1111 17
(PIRAE), 10 element $&17) T 19i% td 1 link $84%F, W& e m 7 F—4 urb. Jr LA i IR Al 1) A
0.

X A TR S 2, uhci_fixup_short_transfer() 1138 17 1144 iX—E while 13 [#)at
ST AEASANA TE urb (R REE td S5 S84 M e, 8 A A7 R s

A, TAEE R T uhci_fixup_short_transfer(). 17, uhci_result_common it 45 R T .48
fi1FI#) T uhci_scan_gh #3484 gh F &M urb —A>—ANEH . W 4 status &
-EINPROGRESS, U5 A IR, 4k £2404T % urb.

B4 B ()35, urb->status W i%i4 j&-EINPROGRESS, iX /& oAl TH 4222 urb (R i &
(), VB0 IS A2 0. T X BLsh i & urb->status 4 status, Xt 2 AT 2 5 45 5.

fJn 1569 17, BE4R status A /&-EINPROGRESS, #i4 uhci_giveback_urb #% i /.

1482 /*

1483 * Finish unlinking an URB and give it back

1484 */

1485 static void uhci_giveback_urb(struct uhci_hcd *uhci, struct uhci_gh *gh,
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1486

struct urb *urb)

1487 __ releases(uhci->lock)
1488 __acquires(uhci->lock)

1489 {
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510

struct urb_priv *urbp = (struct urb_priv *) urb->hcpriv;

/* When giving back the first URB in an Isochronous queue,
* reinitialize the QH's iso-related members for the next URB. */
if (qh->type == USB_ENDPOINT_XFER_ISOC &&
urbp->node.prev == &gh->queue &&
urbp->node.next != &gh->queue) {
struct urb *nurb = list_entry(urbp->node.next,
struct urb_priv, node)->urb;

gh->iso_packet_desc = &nurb->iso_frame_desc[0];
gh->iso_frame = nurb->start_frame;
gh->iso_status = 0;

/* Take the URB off the QH's queue. If the queue is now empty,
* this is a perfect time for a toggle fixup. */
list_del_init(&urbp->node);
if (list_empty(&gh->queue) && gh->needs_fixup) {
usb_settoggle(urb->dev, usb_pipeendpoint(urb->pipe),
usb_pipeout(urb->pipe),

gh->initial_toggle);

1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527 }

gh->needs_fixup = 0;

uhci_free_urb_priv(uhci, urbp);

spin_unlock(&uhci->lock);
usb_hcd_giveback_urb(uhci_to_hcd(uhci), urb);
spin_lock(&uhci->lock);

/* If the queue is now empty, we can unlink the QH and give up its
* reserved bandwidth. */
if (list_empty(&gh->queue)) {
uhci_unlink_gh(uhci, gh);
if (gh->bandwidth_reserved)
uhci_release_bandwidth(uhci, gh);
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4G 1494 173X — B if S AR AF I AL R, 27 I SR

SRJGHIXAS urbp M gh (I BATL BRI BR 4. an SR BA S IR st 25 T, 9F H. needs_fixup @& 4 T 1.
W2mEAT5 ] usb_settoggle AL IHATIX AN R CH needs_fixup 2 0, T EASEANE.

SRJEAE urbp (K155 td 4 ER S 3 td (K A AE 2R I8, SRR HE urbp A 5 1R P A7 RE TR

TR usb_hced_giveback_urb JE4% HIAUAS 145 B 245 SR B AR > XA R B RAT ] e AN PR

T

Ja, i gh XA EEE T, 2808/ uhci_unlink_gh #8 gh &8l XN EECk B
drivers/usb/host/uhci-q.h:

552 /*
* Take a QH off the hardware schedule

553
554

555 static void uhci_unlink_gh(struct uhci_hcd *uhci, struct uhci_gh *gh)

556 {
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
uhci_gh,
580
581
582 }

if (gh->state == QH_STATE_UNLINKING)

return;
WARN_ON(gh->state '= QH_STATE_ACTIVE || 'gh->udev);
gh->state = QH_STATE_UNLINKING;

/* Unlink the QH from the schedule and record when we did it */
if (gh->skel == SKEL_ISO)
else if (gh->skel < SKEL_ASYNC)
unlink_interrupt(uhci, gh);
else
unlink_async(uhci, gh);

uhci_get_current_frame_number(uhci);
gh->unlink_frame = uhci->frame_number;

/* Force an interrupt so we know when the QH is fully unlinked */
if (list_empty(&uhci->skel_unlink_gh->node))
uhci_set_next_interrupt(uhci);

/* Move the QH from its old list to the end of the unlinking list */
if (gh == uhci->next_gh)

uhci->next_gh = list_entry(gh->node.next, struct

node);
list_move_tail(&gh->node, &uhci->skel_unlink_gh->node);
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X ¥ Bulk A% fr sk #F ofE H AL o, B O 1 2 unlink_async(). & 2 & ok A
drivers/usb/host/uhci-q.c:

534 /*

535 * Unlink a period-1 interrupt or async QH from the schedule

536 */

537 static void unlink_async(struct uhci_hcd *uhci, struct uhci_gh *gh)
538 {

539 struct uhci_gh *pgh;

540 __le32 link_to_next_gh = gh->link;

541

542 pgh = list_entry(gh->node.prev, struct uhci_gh, node);
543 pgh->link = link_to_next_gh;

544

545 /* If this was the old first FSBR QH, link the terminating skeleton
546 * QH to the next (new first FSBR) QH. */

547 if (pgh->skel < SKEL_FSBR && gh->skel >= SKEL_FSBR)
548 uhci->skel_term_gh->link = link_to_next_gh;
549 mb();

550 }

VLA ST L 28 5 X — £ link_async Al unlink_async X AN s 306 tb— Rl 4niE
T.540 17,542 17,543 17 (145 Bt & 28 BRI R A B 19 55 B4 ik pah 55T gh IRT—AN 1
AR JELE pah 1 link 25T 50k gh 1) link, IXFF gh stscAA R RE T, e nl U 2R A BT TR i
T.

WG 547 ATIEA If WAMERAE, W KW A XA gh &% —4 FSBR (1) gh, 54 w4
skel_term_gh 1 link $5 11 ~—/~ gh, KA BATTRT I Ui, skel _term_qgh & B g i H N 5
—~ FSBR gh.

SRJE ] uhci_get_current_frame_number k15 471 frame,id %7t unlink_frame .

R )5, A uhci_set_next_interrupt, >k H drivers/usb/host/uhci-q.c:

28 static void uhci_set_next_interrupt(struct uhci_hcd *uhci)

29 {

30 if (uhci->is_stopped)

31 mod_timer(&uhci_to_hcd(uhci)->rh_timer, jiffies);
32 uhci->term_td->status |= cpu_to_le32(TD_CTRL_IOC);
33}

XA ELAT R AR EFT uhci_clear_next_interrupt Az (.55 172 I i3 .

WX gh & uhci->next_gh, 4 5tik next_gh st % F—4> gh.
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A ERIA unlink (P32 gh 36 A2 75 4b— S L 23X S AL 2 uhci->skel_unlink_gh,
B 4% unlink (1) gh #0448 N IX S v 25 AR W AR IS — S e =B i i B, R A 1Bk
R & —JC T 1) gh.

SR 5 uhci_giveback_urb 45 % 1, [F3] uhci_scan_gh #'.uhci_cleanup_queue # i .2k H
drivers/usb/host/uhci-q.c:

312 /*

313 * When a queue is stopped and a dequeued URB is given back, adjust
314 * the previous TD link (if the URB isn't first on the queue) or

315 * save its toggle value (if it is first and is currently executing).

316 *

317 * Returns 0 if the URB should not yet be given back, 1 otherwise.

318 */

319 static int uhci_cleanup_queue(struct uhci_hcd *uhci, struct uhci_gh *gh,
320 struct urb *urb)

321 ¢

322 struct urb_priv *urbp = urb->hcpriv;

323 struct uhci_td *td;

324 intret=1;

325

326 /* Isochronous pipes don't use toggles and their TD link pointers

327 * get adjusted during uhci_urb_dequeue(). But since their
queues

328 * cannot truly be stopped, we have to watch out for dequeues

329 * occurring after the nominal unlink frame. */

330 if (gh->type == USB_ENDPOINT_XFER_ISOC) {

331 ret = (uhci->frame_number + uhci->is_stopped !=

332 gh->unlink_frame);

333 goto done;

334 >

335

336 /* If the URB isn't first on its queue, adjust the link pointer

337 * of the last TD in the previous URB. The toggle doesn't need

338 * to be saved since this URB can't be executing yet. */

339 if (gh->queue.next != &urbp->node) {

340 struct urb_priv *purbp;

341 struct uhci_td *ptd;

342

343 purbp = list_entry(urbp->node.prev, struct urb_priv,
node);

344 WARN_ON(list_empty(&purbp->td_list));

345 ptd = list_entry(purbp->td_list.prev, struct uhci_td,

346 list);

347 td = list_entry(urbp->td_list.prev, struct uhci_td,
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348 list);

349 ptd->link = td->link;

350 goto done;

351 >

352

353 /* If the QH element pointer is UHCI_PTR_TERM then then
currently

354 * executing URB has already been unlinked, so this one isn't it. */

355 if (gh_element(gh) == UHCI_PTR_TERM)

356 goto done;

357 gh->element = UHCI_PTR_TERM;

358

359 /* Control pipes don't have to worry about toggles */

360 if (gh->type == USB_ENDPOINT_XFER_CONTROL)

361 goto done;

362

363 /* Save the next toggle value */

364 WARN_ON(list_empty(&urbp->td_list));

365 td = list_entry(urbp->td_list.next, struct uhci_td, list);

366 gh->needs_fixup = 1;

367 gh->initial_toggle = uhci_toggle(td_token(td));

368

369 done:

370 return ret;

371}

#xJ5,uhci_make_qgh_idel #%ifH,>k & drivers/usb/host/uhci-q.c:

584 /*

585 * When we and the controller are through with a QH, it becomes IDLE.
586 * This happens when a QH has been off the schedule (on the unlinking
587 * list) for more than one frame, or when an error occurs while adding
588 * the first URB onto a new QH.

589 */

590 static void uhci_make_qgh_idle(struct uhci_hcd *uhci, struct uhci_gh *gh)
591 {

592 WARN_ON(gh->state == QH_STATE_ACTIVE);

593

594 if (gh == uhci->next_gh)

595 uhci->next_gh = list_entry(gh->node.next, struct
uhci_gh,

596 node);

597 list_move(&gh->node, &uhci->idle_gh_list);

598 gh->state = QH_STATE_IDLE;

599
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600 /* Now that the QH is idle, its post_td isn't being used */

601 if (gh->post_td) {

602 uhci_free_td(uhci, gh->post_td);

603 gh->post_td = NULL;

604 >

605

606 /* If anyone is waiting for a QH to become idle, wake them up */
607 if (uhci->num_waiting)

608 wake_up_all(&uhci->waitgh);

609 }

H 5t —4, & gh->state i QH_STATE_IDLE.
uhci_make_qgh_idle 45782 J5,uhci_scan_gh gt 45 W 7,101 8] T uhci_scan_schedule /.

I Ja # Wi uhci->skel_unlink_gh 4 %5 1 BA M 02 & 8 2, w0 B Oh A, w
uhci_clear_next_interrupt 5 Wr, WA 25, i it B SCE =B 260 gh i\ 73X 32 BAT,
I uhci_set_next_interrupt 7= 42~ — P WT, T IRIE gh->state WE A
QH_STATE_IDLE.+ /& uhci_scan_

schedule 45K 7.

T2, uhci_irg k45 R 7.

Root Hub ] 5 bt &%

SR v WA i, BB A RIS T D 1K) S5 I A B I B 22 B 2 T TR P o A% i SR 2 2, = AT
AN SRR KGR SRR 2 usb 7RG R IXPIME 4 1 SN R 28 M2 ) ot
O AR R0 B AR R BT LI HE T 86 A B AR A AR ™, T 22 AR (R 2250 T R R T 2 )AL
A, — LR B TR ANE KW 1 (B SR WP e NG K LS AR (R I 224k 2 I ABRAT T
AR [ IR 5 AN the AN A, 3T AR R K kA il < < BB 1R 3> > st 2 48 B S U 1025
B2 PIng T Hk O T BRI iy 2, FOtne % 7 A AR R AEAUE T R BN B b A, T3k
SO — AN 2R I AR T AT AR IR0, B AR il — i AR ) Tk Linux
RUFH B FE IR AL

AN T AR A —HF, WA K AR R 2 A PR 2y, — A2 80 Root Hub 1,3 #7041 24
i 5, o — S EEH0E Root Hub 1,3 — &7 W] 2. 2 2% VF 2 . JRAT15 K% Root Hub [ IR HLTT
U AZAN ] 2 Ui 1 I X SRR B BURIR 2 Sl R e A2 1 T S8 H (HUZ AT TBRES urb 1)
AR < < gtz > > 1 ERp A HE, 2 DA S, HIRE usb_submit_urb.

EACARIEATAE hub 3K B JF IR hub_probe ' ?4E hub 39X 5 i3I F i, e & IHAT T 454848

—ASurb. & urb A A1 E ] usb_submit_urb()2k submit X4~ urb 2 J55¢ 5%
SRAEAT A2
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fH & 45 22 A 2 0 A% dr Bulk A% B AN [\ 1) A2, 2 R BATT R b R B T B AT
usb_hcd_submit_urb, I AEAEIX — 47 Z 0 A JUAT 2 TA T LR

T EA I R 243 xR AR temp W T E, A B HRE A usb_pipetype(pipe), At
£ B 2 i e AT G ) L i, I LS temp il i il 2 .

TRIAVEE EC—FE ) E] 338 1T, B RIZXHAT > switch. A i Ak HLE 8, Frif =24,
WU B LA BRI OO T S AIAE U AR A AT Bulk AR ik A TEbL 77X —Be T
N, e, X LA A case, P PIPE_ISOCHRONOUS #1 PIPE_INTERRUPT, X%/~ case i
AT I AN TP IR AL T AR AR A Bulk AR AR AN X — AN 10 2% e 2 N LT LA 24 IS
FATR AR R T3 26 AHBAEAT T 505 13X UG 25 I AR SR T rp e A A, Ak BE 5 V52—
BRI

FIEHWT urb->interval, 3 A17E hub 3K3)h C2e b e MEH, & AN T45 1 0.

FLUCHR 5 BE £ v A A2 A TG, R interval A4 IAE hub BREh Rt i ad, 6+
TR A RN £, XA interval AT 2 A — AR IR T IR S ST, S5 25 (1 B 2 ot
JIT LA BN AT T AN ) (R Ak B 7 725 AF 2 SR R SR i, AT R LA 31 temp TG iR il £ /2 2 (R E0K
J7 AT LA 372 473X A4 —IRAE 8O A, W SRR AR 2 AT 2 19 n kD7 A0 2 (9 n+1 IR05 2 1],
HEAFRATHAC & BEE K 2 1) n IRT7 U e B8 ) 2 IR T 0 BAT IR U Ak AT 52,
MREAE Bk BTG BT E, A usb spec & iFir, thlin, usb spec 2.0 5.7.4 h7iX 4 —Ek:

The period provided by the system may be shorter than that desired by the device
up to the shortest period defined by the USB (125 pys microframe or 1 ms frame).
The client software and device can depend only on the fact that the host will ensure
that the time duration between two transaction attempts with the endpoint will be
no longer than the desired period.

KB BRI, LU R A L T A, M A AR R 7 ORI IR i R R
BERE 4 RGOt — YOI U 2 2R i L, AR SR AR RERE 10 RGOt — Ut LA AR T

KT ISO A% Gy (1) S 43 AR PE AT S5 T P45, I AE AR S TR AR AT — IR AN T
usb_hcd_submit_urb.

M *FT Root Hub, i1 X — &k #k N T rh_urb_enqueue, &} T Wi & %, FATHEN T
rh_queue_status.iX/ x4k A drivers/usb/core/hcd.c:

599

600 static int rh_queue_status (struct usb_hcd *hcd, struct urb *urb)
601 {

602 int retval;

603 unsigned long flags;

604 int len = 1 + (urb->dev->maxchild / 8);
605

606 spin_lock_irgsave (&hcd_root_hub_lock, flags);
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607 if (urb->status != -EINPROGRESS) /* already unlinked */

608 retval = urb->status;

609 else if (hcd->status_urb || urb->transfer_buffer_length < len) {

610 dev_dbg (hcd->self.controller, "not queuing rh status
urb\n");

611 retval = -EINVAL;

612 } else {

613 hcd->status_urb = urb;

614 urb->hcpriv = hcd; /* indicate it's queued */

615

616 if ('hcd->uses_new_polling)

617 mod_timer (&hcd->rh_timer, jiffies +

618 msecs_to_jiffies(250));

619

620 /* If a status change has already occurred, report it ASAP
*/

621 else if (hcd->poll_pending)

622 mod_timer (&hcd->rh_timer, jiffies);

623 retval = 0;

624 >

625 spin_unlock_irgrestore (&hcd_root_hub_lock, flags);

626 return retval;

627 }

B XANREAR2ZE, B TEATEE T hcd->uses_new_polling & 1,1
hcd->poll_pending H 57— AN 5 #2502, B usb_hed_poll_rh_status(), & Jix 4> s Hopl
WH T Hub it LA 4784k, 84 poll_pending St Eh 1 AHSTRATEE — Uk Bix A
BRI, poll_pending & A7 e ik, i LA 'es g A2 0.

RBEMAATT 5 —RIAT usb_hced_poll_rh_status K%, Root Hub 3 i sz G a5 5,
RIBEA IEFATAT usb % & If H BT 75 2 R (5 B, 4 poll_pending it & i &0 10T LA
T VAR K B A B B I ,622 4TIX AN mod_timer S AT T LLIRATTEE FE IR IAT
usb_hcd_poll_rh_status, J HA& 2B AT .56 F usb_hcd_poll_rh_status, "HA 1 %A T4
UFYFR, ARIRRATE S VEAN VRS T T DU AR EJRATHAE T, 41 Root Hub [y AT {14
MU 15, usb_submit_urb 4 Root Hub mi#&ac i urb A T+4 IE 458, FATRER 21
& rh_queue_status,rh_urb_enqueue,usb_hcd_submit_urb,usb_submit_urb x4/~
PREUG 2 KB R —FE— MR 088 JG AEihid & 4k 48, 4% )5 Tomorrow is another day,
BIAE Hub iy LR IEANE: ANATA0] B, R B P ATT SR AR LA AR A1 B8 11— AR ook A i s
S I B A) " IRA L T A

A BB G AL — 5, (1T hub driver 1) usb_submit_urb /27E hub_probe i 72+ #
AT I, T X I Sz B AAT] IF 40 7F register_root_hub gl U, I T & 7E usb_add_hcd
B, Al & XA R B & kB ,1639 47 ] register_root_hub, ifi 1643 47 i
usb_hcd_poll_rh_status. X W #t & ¥ , &R & W 1 B H 2 w5 o 7T
usb_hcd_poll_rh_status X%, H %52 Fn E5— i A usb_hed_poll_rh_status %/
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7E rh_queue_status 2 Ji. X & WAt 4 ix R — )3k rh_queue_status 1
fi, poll_pending F1{E 4 0, K4 HAE WA T usb_hcd_poll_rh_status 2 J5,poll_pending 74
HOREAZ R 1.

JE Root Hub ) W& %y

B Kk F J Root hub [ + W f& % ,usb_submit_urb & & A A
usb_submit_urb,usb_hcd_submit_urb £ J& I 4~ usb_hcd_submit_urb, {2 & 1R & 4%
rh_urb_enqueue &4 UM /& 1014 17 ,driver->urb_enqueue H#5 A .
B uhci_urb_enqueue. ixX A s A A ILE P ARSI Ik T s sk th O b 7, 5 Rk
Bulk A4 e i ik SR AEE M (1 B R SO 4Tl sl Bulk A4, R FIELLE 1) Hh WAL A
—FE. AT BE kA uhci_urb_enqueue, MRS RIS T o &4, JATHAT 1415 17,5
W A uhci_submit_interrupt & . TR WO T W AN R & T W IR A L B kB
uhci_submit_interrupt, A IR AR WL < <5352 > > AR )G R BB — AR, A I
BRI REMN, EWA—CERH.1415 171X A USRS, RATAGER R IS T
R R LERNE TIX — A A AN, — o LSRN ), — o 2 8.

S/ uhci_submit_interrupt 2 i, B A7 2E R /2 1401 17,uhci_alloc_gh X4~k %,
BARKEAMIH T &, v e AN FE M B SR e M KA —FE A4 L P EAIE— T F
X AN R

(R ATy G W/ & DY R S W VYN 195207 NG S (PR S i 2 N = X i R = I S DNl
JUT AR AT — H A SR E W 5 AL IR i N2 W 2 LA B R s RIS HAL T
AR AT PRI RAT IR T E ST 3 2 5, B 105 A W A 2 R Se 2 Bl —f)
ThEHE — B E 2 A D RE — 15

Fr LAk FATT kM1 2] uhci_alloc_gh Hk,ix A~k 1 drivers/usb/host/uhci-qg.c [ EAK,
Pt CAFRAT AN g P — IR A ok

247 static struct uhci_gh *uhci_alloc_gh(struct uhci_hcd *uhci,

248 struct usb_device *udev, struct usb_host_endpoint *hep)

249 {

250 dma_addr_t dma_handle;

251 struct uhci_gh *gh;

252

253 gh = dma_pool_alloc(uhci->gh_pool, GFP_ATOMIC,
&dma_handle);

254 if ('gh)

255 return NULL;

256

257 memset(gh, 0, sizeof(*qgh));

258 gh->dma_handle = dma_handle;
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259

260 gh->element = UHCI_PTR_TERM;

261 gh->link = UHCI_PTR_TERM;

262

263 INIT_LIST_HEAD(&gh->queue);

264 INIT_LIST_HEAD(&gh->node);

265

266 if (udev) { /* Normal QH */

267 gh->type = hep->desc.bmAttributes &
USB_ENDPOINT_XFERTYPE_MASK;

268 if (gh->type != USB_ENDPOINT_XFER_ISOC) {

269 gh->dummy_td = uhci_alloc_td(uhci);

270 if ("gh->dummy_td) {

271 dma_pool_free(uhci->qgh_pool, gh,
dma_handle);

272 return NULL;

273 b

274 }

275 gh->state = QH_STATE_IDLE;

276 gh->hep = hep;

277 gh->udev = udev;

278 hep->hcpriv = gh;

279

280 if (gh->type == USB_ENDPOINT_XFER_INT ||

281 gh->type ==
USB_ENDPOINT_XFER_ISOC)

282 gh->load = usb_calc_bus_time(udev->speed,

283
usb_endpoint_dir_in(&hep->desc),

284 gh->type ==
USB_ENDPOINT_XFER_ISOC,

285
le16_to_cpu(hep->desc.wMaxPacketSize))

286 / 1000 + 1;

287

288 } else { /* Skeleton QH */

289 gh->state = QH_STATE_ACTIVE;

290 gh->type = -1;

291 >

292 return gh;

293 }

TR A2AR, 280 AT, ANE I Hh i A6 s /2 55 I8 A, #1075 2540 T 282 178 286 1TIX —/DEL X — B
Sl T usb_calc_bus_time()ix 44—/ k%L,
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XA #ck H drivers/usb/core/hcd.c:

849 /**

850 * usb_calc_bus_time - approximate periodic transaction time in
nanoseconds

851 * @speed: from dev->speed; USB_SPEED_{LOW,FULL,HIGH}

852 * @is_input: true iff the transaction sends data to the host

853 * @isoc: true for isochronous transactions, false for interrupt ones

854 * @bytecount: how many bytes in the transaction.

855 *

856 * Returns approximate bus time in nanoseconds for a periodic
transaction.

857 * See USB 2.0 spec section 5.11.3; only periodic transfers need to be

858 * scheduled in software, this function is only used for such scheduling.

859 */

860 long usb_calc_bus_time (int speed, int is_input, int isoc, int bytecount)

861 {

862 unsigned long tmp;

863

864 switch (speed) {

865 case USB_SPEED_LOW: /* INTR only */

866 if (is_input) {

867 tmp = (67667L * (31L + 10L * BitTime
(bytecount))) / 1000L;

868 return (64060L + (2 * BW_HUB_LS_SETUP) +
BW_HOST_DELAY + tmp);

869 } else {

870 tmp = (66700L * (31L + 10L * BitTime
(bytecount))) / 1000L;

871 return (64107L + (2 * BW_HUB_LS_SETUP) +
BW_HOST_DELAY + tmp);

872 b3

873 case USB_SPEED_FULL: /* ISOC or INTR */

874 if (isoc) {

875 tmp = (8354L * (31L + 10L * BitTime (bytecount)))
/ 1000L;

876 return (((is_input) ? 7268L : 6265L) +
BW_HOST_DELAY + tmp);

877 } else {

878 tmp = (8354L * (31L + 10L * BitTime (bytecount)))
/ 1000L;

879 return (9107L + BW_HQOST_DELAY + tmp);

880 >

881 case USB_SPEED_HIGH: /* ISOC or INTR */
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882 // FIXME adjust for input vs output

883 if (isoc)

884 tmp = HS_NSECS_ISO (bytecount);
885 else

886 tmp = HS_NSECS (bytecount);

887 return tmp;

888 default:

889 pr_debug ("%s: bogus device speed!\n", usbcore_name);
890 return -1;

891 >

892 }

IXAPEAR LA — 1 /N B L AR B RER I DU AN SR B . speed RAE R & HIHJE is_input &
TR T 1] isoc RAL A LG AL, 4 1 BL e 44, 4 0 M2 W& 4. bytecount 5
IE 1, AL 2 0/ bytes BT DT Fe— H L FE A2 2 583K, B Bl 80 Ja w6 4
FEAFIAGE R LA W AR TR A FINE S TEA 2 &4 %8, G £ T X4 usb_calc_bus_time() %%k
I 2 E 2 uhci_reserve_bandwidth() i 5 e BB s — S T 1 .40
B XA I PR 1% R U0, Al A BT BT ) PR A i 0 5B i, BT SR () P o K] e it 22 /A
s 1 VA i o i S R VAR NI E =R ek S e e LN T S B W IVAE727 A N T IO 7€
(1) $1 B SR U, A IS N — N T BRAT I 5 B B P T R I R N ], B U B, W S R AN
TR REREL T .

Bz FLLFIX—HER S KBS usb spec 2.0 T 5.11.3 F HERAE A, FATIX BB 28
Full-Speed [1f# i, spec F A X F:

Full -speed (Input)

Non-Isochronous Tranafer (Handshake Included)
= 5107 + (832.54 * Floor(3.1s7 + BitStuffTime(Data_bkc))) + Host_Delay

Isochronous Transfer (Mo Handshake)
= T268 4+ [(83.54 * Floor(3.167 &+ BitStuffTime(Data be))) + Host Dalay

Full -gpead (Output)

Hon-Isochronous Transfer (Handshake Included)
= 9107 + (83.54 * Ploor(3.167 + BitStulfTime(Data_bec))) + Host_Delay

Isochronous Transfer (Mo Handshake)
= 6265 4+ (82.54 * Ploor(3.167 + BitSculfTime{Data bc))) + Host Delay
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XY H L ANAD,
Hh BW_HOST_DELAY j 4 3T drivers/usb/core/hcd.h (1%

315 /*

316 * Full/low speed bandwidth allocation constants/support.

317 */

318 #define BW_HOST_DELAY 1000L /* nanoseconds */

‘B X 1000L.BW g2 BandWidth.ixXA~7%%f W 1~ Spec 111 Host_Delay. i BitTime
XN Spec H BitStuffTime, 74106 L iX AN ek £ Spec H X —HEA 20, & K I, XA R
B — S A BB, s A S L ] Spec K Ip . T LUS AR (13X 26 A 4n Sk 2 ok 2 AR Bhir,
2 SEREARATT B L RS B VIR, & | PK S ISR

BN IEA R OB ] 1) 50 2 A X A S o o 2 D I () SR R AD AR AT ) e
usb_calc_bus_time X AN o & I 18] ¥ pR £ 5 B0 A X — A T, B RE A AT O
uhci_alloc_gh HUE—ANEHE 1 qh P 248 1 A L (BT 2h dE A S R I A SRR 2 4 1 )
1 H AR e AR A AN S5 I AT A T S A v X B RAT TR MME RS T gh->load, I fE 2
AIEATIER T 1000, REE LA i 46 o T FRD.

TREAN NG R T uhci_alloc_gh, 1 %] T uhci_urb_enqueue. >4 4R Tk ik A8 & 17 $E E —
T,uhci_alloc_gh ', % 267 17,4} gh->type It T {i,1X MK H struct usb_host_endpoint
gt Rt hep, #iD) ULt 2>k B T SRR 77 R 1) bmAttributes 1IX—1Jii.usb spec 2.0
RUERF T, XA B PER Bitl F1 BitO W7 &AL T o sl AL 4028 284.00 h45iil, 01 445,10 4
Bulk,11 4 Interrupt.imiH{1iX B A USB_ENDPOINT_XFERTYPE_MASK i /&4 T $#2 B H 1%
P bit k.

T Z 19 % uhci_urb_enqueue W LLJG, %} gh->type #EAT W, 1 B & op WA Sy 2 A8, )
uhci_submit_interrupt &4, #k sk K & drivesr/usb/host/uhci-qg.c:

1060 static int uhci_submit_interrupt(struct uhci_hcd *uhci, struct urb *urb,

1061 struct uhci_gh *gh)

1062 {

1063 int ret;

1064

1065 /* USB 1.1 interrupt transfers only involve one packet per interval.

1066 * Drivers can submit URBs of any length, but longer ones will
need

1067 * multiple intervals to complete.

1068 */

1069

1070 if (gh->bandwidth_reserved) {

1071 int exponent;

1072

1073 /* Figure out which power-of-two queue to use */
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1074 for (exponent = 7; exponent >= 0; --exponent) {
1075 if ((1 << exponent) <= urb->interval)
1076 break;

1077 >

1078 if (exponent < 0)

1079 return -EINVAL;

1080 gh->period = 1 << exponent;

1081 gh->skel = SKEL_INDEX(exponent);

1082

1083 /* For now, interrupt phase is fixed by the layout
1084 * of the QH lists. */

1085 gh->phase = (gh->period / 2) & (MAX_PHASE - 1);
1086 ret = uhci_check_bandwidth(uhci, gh);

1087 if (ret)

1088 return ret;

1089 } else if (gh->period > urb->interval)

1090 return -EINVAL; /* Can't decrease the period */
1091

1092 ret = uhci_submit_common(uhci, urb, gh);

1093 if (ret ==0) {

1094 urb->interval = gh->period;

1095 if ('gh->bandwidth_reserved)

1096 uhci_reserve_bandwidth(uhci, gh);

1097 ¥

1098 return ret;

1099 }

4% struct uhci_gh " —/N it unsigned int bandwidth_reserved, 54 8 X, F k&40
ST AT HE T T IR, 0T A5 I A A A e BRI A e i O 2 A TC A B TR AT U A A o AR R I
), UHCL [fytht 50 5L, 48 I A% 0 R0 o B A% i B 5 e — A frame P inike ke S A o] DURE I 1%
frame ) 90% [ . & & bandwidth_reserved X 1 X — A #b J5, W &5t =2
uhci_reserve_bandwidth p&%4. 15 2 41 & 1) —> 6% uhci_release_bandwidth &4t/
AEVE N 0.1/ uhci_reserve_bandwidth [ X & #ENE? LA P AN TT, —AMA TR LR IX
HX/N uhci_submit_interrupt, 55—/ 25 i A& 4 2 F 217 uhci_submit_isochronous.
MR IBGX AN T8 P B # uhci_release_bandwidth )& 7F uhci_giveback_urb F 4% i . 347
PLE 2 1),

1074 17, Ik 42 £ exponent M 7 JT4f, 2163 8 X, 48 1 2% exponent 73t & AT HR %0z
5, bkt exponent 4 1, 228 LA skt 2 1 1 W07 ,exponent Jy 7, 228 LUG sl e 2 1) 7 %07 .
FEXA AT urb->interval f1LLA, 0 B /N T4 T urb->interval il S 2 T X 2414 & B e ?
FeAr1%niE, UHCI J& usb spec 1.1 174, A8 i K AT A AL E % %, i usb spec H e, %
FAE W Aokt H interval W 20fE 1 Z R3] 255 =R (8], % TARE B4k, . interval 2
JifE 10 ZFb3) 255 2R [A], FTLAIX B exponent 2L 7 sl LA T,2 19 7 O5H e 128.
Wit interval tb 128 i& KIS AL T 128 £ 255 2 [u).1f interval fi/MEAGENT 1,/N T
1 Mt Hes T84 1074 173] 1080 171X —Be ) H et ale 2t & interval e i 4
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(1) period, e Ui A& interval B4 2 /0, i &R B0E 1)EI (period) #0E 2 HEEIXTT,
N2 period /N T2 T interval, B a IRA kAN 247 00 B bl A 1 T LA 9 il B
Pt T

SKEL_INDEX ixA™%: 3 AT Hi ki, struct uhci_gh A —/MHif int skel,gh->skel ¥t 1
iy 9-exponent, L& exponent & 1,gh->skel st & 8. H [ I Fel 14014, Eb i exponent
3, AUt urb->interval &/~ T 8 = FF1 16 ZFb 2 1.1 gh->skel iy 8 EIRAETAANTHIIXAS
gh B2 HAE skelgh[ 128411 skel int8 gh Jo i, BARTY 5 34 FH— sk BER IR 4 IR G 1.

Ak, struct uhci_gh % M4 6%, unsigned int period # short phase, M4 i T period
A JE I, X HLE B e R E O 2 1) exponent &7, BIEL U exponent g 3,384 period il &
8. FAIHnIE, FRAETE DL T —A Frame J& 1 2Fb, Bt LIS T-rf A Ak 1, 1 B = gt 2 5 8 A
Frame EHLOGO— K ¥ s . MAX_PHASE e S0 32, LI JAiTidF A ok phase XAMEE A
2 1, BIHE R

Wﬁﬁﬂ‘]ﬁ’%ﬁ’]m&ﬂaﬁﬂﬁﬂ UAE IR A 40 ety 98 IR 25 . uhci_check_bandwidth XA~ & Hot
17 55 1), e 2k H drivers/usb/host/uhci-q.c:

623 /*

624 * Set gh->phase to the optimal phase for a periodic transfer and

625 * check whether the bandwidth requirement is acceptable.

626 */

627 static int uhci_check_bandwidth(struct uhci_hcd *uhci, struct uhci_gh *gh)

628 {

629 int minimax_load;

630

631 /* Find the optimal phase (unless it is already set) and get

632 * its load value. */

633 if (gh->phase >= 0)

634 minimax_load = uhci_highest_load(uhci, gh->phase,
gh->period);

635 else {

636 int phase, load;

637 int max_phase = min_t(int, MAX_PHASE, gh->period);

638

639 gh->phase = 0;

640 minimax_load = uhci_highest_load(uhci, gh->phase,
gh->period);

641 for (phase = 1; phase < max_phase; ++phase) {

642 load = uhci_highest_load(uhci, phase,
gh->period);

643 if (load < minimax_load) {

644 minimax_load = load;

645 gh->phase = phase;

646 >
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647 3

648 >

649

650 /* Maximum allowable periodic bandwidth is 90%, or 900 us per
frame */

651 if (minimax_load + gh->load > 900) {

652 dev_dbg(uhci_dev(uhci), "bandwidth allocation failed: "

653 "period %d, phase %d, %d + %d us\n",

654 gh->period, gh->phase, minimax_load,
gh->load);

655 return -ENOSPC;

656 )

657 return O;

658 }

FEFRAZ TP INT AL ) urb sl 2 A 2R IYI urb (IR, 5 SR A 98, 6 i TR0 AN T IX R L
IS R B B LI B EOE R A TR ATREIR (] 0, B 5Ttk [Pl RS -ENOSPC. AN AR /)N
B R EL, ARG 28800 2 Ui MO P B3 00 o i 358 S 2 R BRA TR R I S v — FERIE LA
IR EUE AR R N A3 B AR AR BL T b PR 358 5 BT RAT AR 7 A — 1 3> B 4L

633 1T HIr gh->phase &7/ T2, HAT1{E uhci_submit_interrupt %% T gh->phase,
BARMEATIXA B R CKE gh->phase —@ it K T4 T 0 (1, AR T, IEWBRRIA i) —
FE,check bandwidth X {315 E# AT S 2T urb R It 2 9l 8, B0 Atk 2 BB, AT
24 gh->phase B E -1 57 LA 25 el kol B XA R 5L 1T EAE, 635 31 648 1X—Bt
SEERE, DR R IRAE AN A AT IAE AT 00 634 X 4 — 1Tk T .uhci_highest_load ix4
Bk 1 drivers/usb/host/uhci-g.c:

611 /*

612 * Find the highest existing bandwidth load for a given phase and period.
613 */

614 static int uhci_highest_load(struct uhci_hcd *uhci, int phase, int period)
615 {

616 int highest_load = uhci->load[phase];

617

618 for (phase += period; phase < MAX_PHASE; phase += period)

619 highest_load = max_t(int, highest_load,
uhci->load[phase]);

620 return highest_load;

621}

RS A B R g 1) B, o R X AR T S ) 7 4% .struct uhci_hcd 7 — A~ ik 54, short
load[MAX_PHASE], " Tar it , MAX_PHASE 3t /& 32. Ft LAIX Bt 2 A4 — uhci Ed1EE
B UE A IX A — AN, RAC S I DR X AN B 32 AN AN s E RS — 4 Frame, it
PUXANE AL S b Bl ic st T — A ENEHIZRR 32 4 Frame W5k BA1500E —4 UHCI
THEEHIZER N 1024 A Frame 20 3%1) Frame List.fH & 802 1 1 K i, A6 i 3T A1 4 25 1)
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R, A A EE A 1024 oo E AL, P LUt il 32 ANJcE XA AR A periodic
load table. T AN TIXAN Bt L LL period Jy K, £ BX A4 b KK 2, Bli%
Frame #1385 .

R KIS N frame 25, JATIHE 651 AT TS0 AN T ddon _Ena A IR AT 51 s 2&
IS )43 2B gh->load, X AMEAGEE I 900, A7 2 kb, K —A Frame & — 124,
1M usb specHLE T, A& AL b WA 5 BT o 17 58 AN BE L — > Frame 119 90 %, JE BRAR 7 52,
BRI A T BRI T e T B 20 Bulk MRz bl fe a8

T4& uhci_check_bandwidth 4% T, T /&iX B uhci_submit_common &% i i, iX /> ek %
7t Bulk f&fh S vl 7, & AT A 1) A SE g K, AT I R A Bulk &% —+F, GRS
it urb 593 td, 4 iH ] uhci_alloc_td,uhci_add_td_to_urbp,uhci_fill_td.5¢ T 2 J& 3 &
i —A td Wk TD_CTRL_IOC.

SR, uhci_submit_common 4% 2 534111913 uhci_submit_interrupt, % K S0t A%
T IER AT TR 0, T2 W E urb->interval 4 gh->period, ¥ 3 {4 B 17 v kAT
uhci_reserve_bandwidth 2:{f #7755 . 1588 /&K H drivers/usb/host/uhci-q.c:

660 /*

661 * Reserve a periodic QH's bandwidth in the schedule

662 */

663 static void uhci_reserve_bandwidth(struct uhci_hcd *uhci, struct uhci_gh
*qh)

664 {

665 inti;

666 int load = gh->load;

667 char *p = "??";

668

669 for (i = gh->phase; i < MAX_PHASE; i += gh->period) {

670 uhci->load[i] += load;

671 uhci->total_load += load;

672 b

673 uhci_to_hcd(uhci)->self.bandwidth_allocated =

674 uhci->total_load / MAX_PHASE;

675 switch (gh->type) {

676 case USB_ENDPOINT_XFER_INT:

677 ++uhci_to_hcd(uhci)->self.bandwidth_int_regs;

678 p = "INT";

679 break;

680 case USB_ENDPOINT_XFER_ISOC:

681 ++uhci_to_hcd(uhci)->self.bandwidth_isoc_regs;

682 p = "ISO";

683 break;

684 >

685 gh->bandwidth_reserved = 1;
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686 dev_dbg(uhci_dev(uhci),

687 "%s dev %d ep%02x-%s, period %d, phase %d,
%d us\n",

688 "reserve", gh->udev->devnum,

689 gh->hep->desc.bEndpointAddress, p,

690 gh->period, gh->phase, load);

691 }

LS IXAN B AR BE R B 19 . uhci->load 4L i 76 X A R B0X B A 19 29 2R & 11 A5 eR 2L
uhci_release_bandwidth H [t Rix 44l . uhci->total_load WA T load
AH Nk 2.1 bandwidth_allocated /& total_load B LA 32, B —ANF 1414,

RGPS gh 2 b B 28 B 2 A mF 2K 8, 43 ) 39 n bandwidth_int_regs il
bandwidth_isoc_reqgs.ix /M4 /& struct usb_bus [ int 28k 51 LR 27 B =R i g
A OSSR B0

B gh->bandwidth_reserved & 13X AU 45K T 3% 4, uhci_submit_interrupt
EA R AN T A1 T2 T uhci_urb_enqueue.

1426 17,3t gh 45 urbp 11 gh.

RIGIE urbp BEAE] gh EASFok.qh B E T 14— NS B BT AT 14 urbp. Kk
—/~ endpoint X . —4> gh, i i% endpoint 7] LA £ A urb, it LLstIE e M@ HE S — A~ B4

1433 47, W AR XA BB F — AT S5 2 A X A urbp, 7 H gh %A 45 1k, W3
uhci_activate_gh()#1 uhci_urbp_wants_fsbr().iX P> s& i 1 249 e 5 e mh s o 4
Yhd 7, A% T uhci_activate_gh () FATIEESE S F/ S B AN .

514 AT FFIRIAX —/NEFIWr T, AT 1E 225 gh->skel BEAT AW, X2 —A int R4, 3k
fi1 24 ¥ #£ uhci_submit_interrupt 1 X X 4~ 4 & ¥t 4T T OB H, W H o2
SKEL_INDEX(exponent). 1R &4k &/ SKEL_ASYNC, T LLX B link_interrupt &4 4447.
XAk ¥k H drivers/usb/host/uhci-q.c:

435 /*
436 * Link a high-period interrupt QH into the schedule at the end of its
437 * skeleton's list

438 */

439 static void link_interrupt(struct uhci_hcd *uhci, struct uhci_gh *gh)
440 {

441 struct uhci_gh *pgh;

442

443 list_add_tail(&gh->node, &uhci->skelgh[gh->skel]->node);
444

445 pgh = list_entry(gh->node.prev, struct uhci_gh, node);
446 gh->link = pgh->link;
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447 wmb();
448 pgh->link = LINK_TO_QH(gh);
449 }

 gh ) node 4345 A\ 3| uhci->skelgh[gh->skel]f{] node #:%& 4 2=,

RJG kXA gh 1 link 81 E7—A gh § link, & BAERT—4 gh 1 link $54H48 173X A4 gh. Xt
S B R (0 A 2747 N PR R 1 AR B 50K HEL SR W B Bk () B B2 X FE T uhci_activate_gh stk
AT5 T BF B AR RS 5 F0 42 1 4% fi /Bulk & %1 —FF T .uhci_urb_enqueue 8 51X A 45 1
7 ,usb_hcd_submit_urb i ,usb_submit_urb Wi , t4 2y gy #R %5 45 W T . L 8
usb_submit_urb #2587 —ANHERE urb 2 5 A A R AT AR L, e A W B
WEHAT 13X A BRI HBO0T I AN TH ST 52 00, 7 AR XA R E0 T R A AT AT S AR FREE A5 AR, JL A2 11,
XU R HO TG 8 I B R A R ) AR FRAT TR debugfs kG,
BATBATIEAAEAT urb (I, /sys/kernel/debug/uhci H 3 b ¥ SCHF2 X AR 111

localhost:~ # cat /sys/kernel/debug/uhci/0000\:00\:1d.1
Root-hub state: suspended FSBR: 0

HC status
usbcmd = 0048 Maxp32 CF EGSM
usbstat = 0020 HCHalted
usbint = 0002
usbfrnum = (1)168
flbaseadd = 19429168
sof = 40
statl = 0080
stat2 = 0080

Most recent frame: 45a (90) Last ISO frame: 45a (90)
Periodic load table

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Total: 0, #INT: 0, #I1S0O: 0

Frame List

Skeleton QHs

- skel_unlink_gh

[d91a1000] Skel QH link (00000001) element (00000001)
queue is empty
- skel_iso_gh
[d91a1060] Skel QH link (00000001) element (00000001)
queue is empty
- skel_int128_gh
[d91a10c0] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int64_gh
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[d91a1120] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int32_gh
[d91a1180] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int16_gh
[d91al11e0] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int8_gh
[d91a1240] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int4_gh
[d91a12a0] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int2_gh
[d91a1300] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_async_gh
[d91a1360] Skel QH link (00000001) element (197bd000)
queue is empty
[d97bd000] link (00000001) e0 Length=0 MaxLen=7ff DTO EndPt=0 Dev=7f,
PID=69(IN) (buf=00000000)
- skel_term_gh
[d91a13c0] Skel QH link (191a13c2) element (197bd000)
queue is empty

AT LLE B, 8 114 skel gh ##l3T ED T 1ok, link S5 1 045 5 B A9 4P 2 link Ak, element
Jei T (A4 5 LT (R 2R 1P 0 element (bt 3 A e (e 3 AN 8 FEHE S rp e AT 3 S LI gh
;% td. Periodic load table J5Hi$TEN k& uhci->load[ 1541 32 ooz, Tl TEHRX
IEIX 32 AN TG 3 AT O, Iy H A AT An] mb b o 5 sl 2 B R 5 T BRAT T — A s, FRAT 14
usb i [T H4f A —A> usb F#AL, AR5 ALK AR 7, Ll usbhid ARE AR 5 A TR G [l — A
A

localhost:~ # cat /sys/kernel/debug/uhci/0000\:00\:1d.1
Root-hub state: running FSBR: 0

HC status
usbcmd = 00cl Maxp64 CF RS
usbstat = 0000
usbint = 00of
usbfrnum = (1)a70
flbaseadd = 194a9a70
sof = 40
statl = 0080
stat2 = 0la5 LowSpeed Enabled Connected

Most recent frame: 8ae66 (614) Last ISO frame: 8ae66 (614)
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Periodic load table

0 0 0 0 0 0 0 0
118 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
118 0 0 0 0 0 0 0

Total: 236, #INT: 1, #IS0: 0

Frame List

Skeleton QHs

- skel_unlink_gh

[d91a1000] Skel QH link (00000001) element (00000001)
queue is empty
- skel_iso_gh
[d91a1060] Skel QH link (00000001) element (00000001)
queue is empty
- skel_int128_gh
[d91a10c0] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int64_qgh
[d91a1120] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int32_gh
[d91a1180] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int16_gh
[d91al1e0] Skel QH link (191a1482) element (00000001)
queue is empty
[d91a1480] INT QH link (191a1362) element (197bd0c0)
period 16 phase 8 load 118 us
urb_priv [d4b31720] urb [d9d84440] gh [d91a1480] Dev=2 EP=1(IN) INT
Actlen=0
1: [d97bd0c0] link (197bd030) e3 LS IOC Active NAK Length=7ff
MaxLen=7 DTO EndPt=1 Dev=2, PID=69(IN) (buf=18c69000)
Dummy TD
[d97bd030] link (197bd060) €0 Length=0 MaxLen=7ff DTO EndPt=0 Dev=0,
PID=e1(OUT) (buf=00000000)
- skel_int8_gh
[d91a1240] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int4_gh
[d91a12a0] Skel QH link (191a1362) element (00000001)
queue is empty
- skel_int2_gh
[d91a1300] Skel QH link (191a1362) element (00000001)
queue is empty
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- skel_async_gh
[d91a1360] Skel QH link (00000001) element (197bd000)
queue is empty
[d97bd000] link (00000001) e0 Length=0 MaxLen=7ff DTO EndPt=0 Dev=7f,
PID=69(IN) (buf=00000000)
- skel_term_gh
[d91a13c0] Skel QH link (191a13c2) element (197bd000)
queue is empty

I B P24k I, 55—, Periodic load table iXik £ A4 0 7,5 ., 1F skel_int16_gh
FHEAREFZW T A4 int QH T, urb_priv 1 ,iX4~ int QH KM (period) 2
16,phase /2 8,load /& 118 ffb. %} Periodic load table, 45 & iX = MUF MR A2 BEW]
1 phase (1l LT &8 load iIX AN — 3t 32 Ao, 45 A 0 LG R 31 &5, 5 IE 16 &t
EMAE RN 16ms XA MiE S pE Ik, phase & 8 BiEkE CIELE i TS5 h 8
(&, B 8 JT46,8,24,40,56,... 545 16ms 5t 2 & — A rh WAL 4 (0 18 55 . 0 118 fioRb )2
EREAS Frame w85 2 /0 Bk it (a).

2t FATRE TR T R AR R ) AL B, T T debugfs 7 uhci-hed B N A L SO
drivers/usb/host/uhci-debug.c —3t 592 175 & %% )ik FA 1HEWE 7E/sys/kernel/debug/ H
SR A B WIA X LAE R SEpr i DL E SR B 8 35X sysfs S5 5, AT T4
uhci-hcd 45 KA TR0 T ff, 2 H0 AT T — AN 2ol &5 1, Lk an skel_term_gh, Lt 4n
Dummy_TD, tbin#s4s skelgh %448, b link, Lt element, Lt 4n periodic load table ix—
D)D), #0530 3 3 s ] e B A bR ) S8 A T X s ], AT 1A L IEAR 5 3] T skelgh XA
AL SRR, B e A TR A I JERRRE 2L, R A X 11 AT BB R T —FER R4, 50 E
(1) qh MAR A AT IME L AR B AT IMFERGE R, Hoe gh ) skelgh A, i L &9 5
iy Yo TR I (8 AORSR, 3k 407 LGB IR s KT B B 2% IR RO, 22 6B 1], 76 uhci-hed 42 A H
skelgh XANEALE — AN EH R oE LA N skelgh MAEAEIR S T A7, T HAR AR
W ERERT V2 AR B AEE SEH AR —FE S B0, €9 (R I IR B FRAT 11, AN 2
TN AR AE.

I A4

SRS IRATT T LUK B S5 WAy 1. b T 55 A 0 R R 2, AR 22 M g e AR R S 6 TN
usb_submit_urb JFfut Bos i T e R A BB L S5 A0 E TR B 268 17, AT temp &
NS PIPE_ISOCHRONOQUS, Rl A& AN 25 i A& 4, n 2, s 04T T 0 BeAR A

278 17,int number_of_packets /& struct urb [J—ANE i, S RSE € % urb BT AL HE 25 1
FREMOE T IX (¥ H i, B SR A IR AL i %2 />~ packet, & —4> packet Hl—/> struct
usb_iso_packet_descriptor 45 {4728 ok ik, 5 18—~ packet, fF 2 7.—4 td.

[ i), AR vE & 3 struct urb 7 55 #F — AN B 4, struct usb_iso_packet_descriptor
iso_frame_desc[0], X & —NFK LA, XA FA R A Bhix A urb & L2 AN AR, 111X
ANECH ) SEBR R BRI 2 FRATTRT T B2 2 B4 number_of _packets. # % X sl 2 7 7E $E 28 55
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LS urb I, 20 ¥ B urb (1) iso_frame_desc %, W A7 2 e % ANk 1tk Bk,
Jyf] iso_frame_desc 4 i K FEA I /& number_of _packets? WWEHL A Hi Sk 1 23610 518 A
IR A LAHT, FoA 188 2 it — S usb_alloc_urb () i s& 84 2 A4 & 4F usb-storage Wik &7
hub BKz)H, TATTHR 8 248 WLk iX AN pR 4, ' AR T2 Fi s urb (R AR BV RIL T XA s 2
#, 48 include/linux/usb.h  JATH RN 7B A

1266 extern struct urb *usb_alloc_urb(int iso_packets, gfp_t mem_flags);

EHAHE—/NS4,iso_packets, S22 A TIX ¥ number_of _packets. i 4iix A~ i B
B — A NHA LRI —FF, ST FUE ] — S A R R B L2 T L, B4 IR B 7 H
SRR urb FRHE, IR 5 75 B 2 /0 packets. BUAR B £t usb_alloc_urb(),{H/&iX
H it JE e —iie , 5k B drivers/usb/core/urb.c:

40 /**

41 * usb_alloc_urb - creates a new urb for a USB driver to use

42 * @iso_packets: number of iso packets for this urb

43 * @mem_flags: the type of memory to allocate, see kmalloc() for a list of
44 * valid options for this.

45 *

46 * Creates an urb for the USB driver to use, initializes a few internal

47 * structures, incrementes the usage counter, and returns a pointer to it.
48 *

49 * If no memory is available, NULL is returned.

50 *

51 * If the driver want to use this urb for interrupt, control, or bulk

52 * endpoints, pass '0' as the number of iso packets.

53 *

54 * The driver must call usb_free_urb() when it is finished with the urb.
55 */

56 struct urb *usb_alloc_urb(int iso_packets, gfp_t mem_flags)

57

58 struct urb *urb;

59

60 urb = kmalloc(sizeof(struct urb) +

61 iso_packets * sizeof(struct usb_iso_packet_descriptor),
62 mem_flags);

63 if (lurb) {

64 err("alloc_urb: kmalloc failed");

65 return NULL;

66 )

67 usb_init_urb(urb);

68 return urb;

69 }
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B —XEAEANTEKERHANN M. & M4 K E 4 WM A struct
usb_iso_packet_descriptor /] X >k H include/linux/usb.h:

952 struct usb_iso_packet_descriptor {

953 unsigned int offset;

954 unsigned int length; /* expected length */
955 unsigned int actual_length;

956 int status;

957 };

IXAGE AR R MR AT I T XA g AR IR IRt 2 — ) iso .M urb 1) iso_frame_desc
B0 R AR W A ISR AT urb Z Bt b & 4F 7. 3L length sl iR L il — 4, 2 AT
K JZ.0f actual_length J&sZfa K, X LA B e d & 0.

%1 348 17,5 T HIGH Speed 14, i1 & urb->interval X 1024*8, ¥ & & 1024*8,
T X LT AT, B 125 P, LA K 360 AT, % T A % % 1 ISO A&k, i 4t urb->interval
KT 1024, B h 102433 72X B pr 2, B 1 =0, 6 TiX ¥4k, Alan Stern [fEBE, th
TN RIS P IHA SR 1024 AN 11 interval, (AERARBAR 5, Ll uhei 18, 23
frame list 4 1024 Mooz, VR AN ARG S S A BEBE L B0, SEAEANEL T 25.)

SRIGHEN usb_hcd_submit_urb.#X 5 A4 Root Hub &AL 25 I &4 (1, Bt LU % E Root
Hub, 1] uhci_urb_enqueue.1419 17,1 uhci_submit_isochronous().ix /e %ck A
drivers/usb/host/uhci-q.c:

1228 /*

1229 * Isochronous transfers

1230 */

1231 static int uhci_submit_isochronous(struct uhci_hcd *uhci, struct urb *urb,

1232 struct uhci_gh *gh)

1233 {

1234 struct uhci_td *td = NULL; /* Since
urb->number_of_packets > 0 */

1235 int i, frame;

1236 unsigned long destination, status;

1237 struct urb_priv *urbp = (struct urb_priv *) urb->hcpriv;

1238

1239 /* Values must not be too big (could overflow below) */

1240 if (urb->interval >= UHCI_NUMFRAMES ||

1241 urb->number_of_packets >=
UHCI_NUMFRAMES)

1242 return -EFBIG;

1243

1244 /* Check the period and figure out the starting frame number */

1245 if ('gh->bandwidth_reserved) {

1246 gh->period = urb->interval;
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1247
1248
*/
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259

1260
1261
1262
1263
1264
1265

1);
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287

if (urb->transfer_flags & URB_ISO_ASAP) {

¥ else {

} else if (gh->p
return -

} else {

gh->phase = -1; /* Find the best phase

i = uhci_check_bandwidth(uhci, gh);
if (i)

return i;

/* Allow a little time to allocate the TDs */
uhci_get_current_frame_number(uhci);
frame = uhci->frame_number + 10;

/* Move forward to the first frame having the
* correct phase */
urb->start_frame = frame + ((gh->phase - frame)

(gh->period - 1));

i = urb->start_frame - uhci->last_iso_frame;
if i <=0]|i>= UHCI_NUMFRAMES)
return -EINVAL;
gh->phase = urb->start_frame & (gh->period -

i = uhci_check_bandwidth(uhci, gh);
if (i)

return i;

eriod !'= urb->interval) {
EINVAL; /* Can't change the period */

/* Pick up where the last URB leaves off */

if (list_empty(&gh->queue)) {

¥ else {

by

frame = gh->iso_frame;

struct urb *lurb;

lurb = list_entry(gh->queue.prev,
struct urb_priv, node)->urb;
frame = lurb->start_frame +
lurb->number_of_packets *
lurb->interval;

if (urb->transfer_flags & URB_ISO_ASAP)

urb->start_frame = frame;
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1288 else if (urb->start_frame != frame)

1289 return -EINVAL;

1290 b

1291

1292 /* Make sure we won't have to go too far into the future */

1293 if (uhci_frame_before_eq(uhci->last_iso_frame +
UHCI_NUMFRAMES,

1294 urb->start_frame + urb->number_of_packets *

1295 urb->interval))

1296 return -EFBIG;

1297

1298 status = TD_CTRL_ACTIVE | TD_CTRL_IOS;

1299 destination = (urb->pipe & PIPE_DEVEP_MASK) |
usb_packetid(urb->pipe);

1300

1301 for (i = 0; i < urb->number_of_packets; i++) {

1302 td = uhci_alloc_td(uhci);

1303 if ('td)

1304 return -ENOMEM;

1305

1306 uhci_add_td_to_urbp(td, urbp);

1307 uhci_fill_td(td, status, destination |

1308
uhci_explen(urb->iso_frame_desc[i].length),

1309 urb->transfer_dma +

1310 urb->iso_frame_desc][i].offset);

1311 >

1312

1313 /* Set the interrupt-on-completion flag on the last packet. */

1314 td->status |= ___constant_cpu_to_le32(TD_CTRL_IOC);

1315

1316 /* Add the TDs to the frame list */

1317 frame = urb->start_frame;

1318 list_for_each_entry(td, &urbp->td_list, list) {

1319 uhci_insert_td_in_frame_list(uhci, td, frame);

1320 frame += gh->period;

1321 >

1322

1323 if (list_empty(&gh->queue)) {

1324 gh->iso_packet_desc = &urb->iso_frame_desc[0];

1325 gh->iso_frame = urb->start_frame;

1326 gh->iso_status = 0;

1327 >

1328
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1329 gh->skel = SKEL_ISO;

1330 if ('gh->bandwidth_reserved)

1331 uhci_reserve_bandwidth(uhci, gh);
1332 return O;

1333}

1240 17,UHCI_NUMFRAMES & 1024, [iff,urb ] interval ZAAANEELLX ALK, E M
number_of_packets HAGELLIX AN KBS st B T A 90, MIRHBE R ok, — e 2
iR D& B

F 7ok, URB_ISO_ASAP ix/ flag & % [ 145 55 &4 1, e 1) SO A2 45 R Sk Bl e, L
M FCVE, A5 T AR BEE XA urb (1) start_frame AR5 38 % 4 7R REPR 145 51 5
el N UAE URB TR ix A flag, BN & B R AT BRI R A URB. Ll i, 2 A —A4
urb, s iso i s I, B s e A A packets, AT 18 2 HAE frame 5 108 #1109, R 1L
interval & LU 7E/EMB K H K —A urb J27F frame 111 W, WR K E T
URB_ISO_ASAP ix/ flag, 8 41x4~ urb 15—~ packet a7 F— M LK) frame
AT, L frame 112 H & Wi # x4~ URB_ISO_ASAP [#] flag We,ix > packet
WA A A E—A> urb 45 R 2 SR —A frame, Bl 110.3% frame 110 24t 27 ,HE
TR PR = S, PR BT UL UE— 2 #2F K 1) packets 4b T45 € 1) phase, K A7 [ i,
IXBNFE 7 H AT E il — L840, JUH S S5 I AR 4.

FATEFIXHE gh [ phase # & A T -1.0TLLLE uhci_check_bandwidth s % B i &A1 16—
AW &S gh 1) phase & KT 0.0 H uhci_check_bandwidth 2 Fii#E T
phase K141 0,MZEMMHAIT T E T phase, 75 U 1iHiX B —Fhdskk gl — Ao
I& ) phase. XA R HE # ik [ 0.

¥ T 2k,uhci_get_current_frame_number().

433 /*

434 * Store the current frame number in uhci->frame_number if the
controller

435 *is runnning. Expand from 11 bits (of which we use only 10) to a

436 * full-sized integer.

437 *

438 * Like many other parts of the driver, this code relies on being polled

439 * more than once per second as long as the controller is running.

440 */

441 static void uhci_get_current_frame_number(struct uhci_hcd *uhci)

442 {

443 if (luhci->is_stopped) {

444 unsigned delta;

445

446 delta = (inw(uhci->io_addr + USBFRNUM) -
uhci->frame_number) &

447 (UHCI_NUMFRAMES - 1);
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448 uhci->frame_number += delta;
449 }
450 }

BAruiit, uhci ELETIE A —A frame 114, frame M 0 £ 1023485 XN O JF45, 841X
AN E RN 2 /D W 23X o BB 2 SR AR X ANME 1, TATTAE B3 T o 1, 1t USBFRNUM . %5 £+
#& .uhci->frame_number JfI>kid X frame number, Bt DL HL )02 w2 340 25 5 10
frame number k2 IARAELE uhci->frame_number HR{H, SR J5 e 3 i — Bk, 493 3] —A
ZEH, F 8 uhci 1¥) frame_number.

1M start_frame X MERHIFLAEK frame. X BIAMTiE frame 25T 4511 frame jn 1 10,

n_E—% 14, (gh->phase-frame) #1(gh->period-1)AH 5 . #4& —dk i H 0 R G AT RN 1% A
HESE X R & A5 21 start_frame 2414 R B4R, E 4 /& phase 125k,

1261 A7 ,else, &t /& I 8 2 J¥ s & T start_frame, X F 1 &l & 5t & H £ % &
phase,last_iso_frame gt v Wil 41X AN+ 1 1) frame 109.

1293 47,uhci_frame_before_eq il & — A~ ¥ %2, >k B drivers/usb/host/uhci-hcd.h:

441 /* Utility macro for comparing frame numbers */
442 #define uhci_frame_before_eq(f1, f2) (0 <= (int) ((f2) - (f1)))

LS LA frame number. W EE AN LGS — AN K, R [ B, 2wt [ . ifig v
ATVIK AR ) 2 U, an SR AN LA — AN K, B A Ui i T last_iso_frame f&ids b—
AR ) frame 5,76 uhci_scan_schedule H45i% %, UHCI_NUMFRAMES F&Al14%0iE /2
1024.urb ) number_of_packets 5 interval )31 5t & WK Biqe i 2 /bt ], &A1 10 L urb
(1) start_frame w5 T X Lot fE45e 2 5 ], 5% Ui frame number. X 8L RS & A2
—UAERI R PR K T AR -EFBIG X MERL & XA 5 it & File too large.

1298 47, TD_CTRL_IOS, %% F TD ¥ bit25,10S i)=& & 2 Isochronous Select,ix—{7 4 1
FoRX LA TD &4 Isochronous Transfer Descriptor, BV &5 % 4R 4745, 1 54 0 1)
FRIK e N ARSI AL IR T S AR 16 TD R AT 58 2 5 S8 B HLE B4 B & inactive,
RNEPATI G A A R IIE R E T TD_CTRL_IOC, XA Ui I, 45 I L5 e A XA
TD $ATHI Frame 5 3 1 i i ik —AN

R M B8 packets M & WG td, HIEA urb %A TD 4 A 2 frame list #
#.uhci_insert_td_in_frame_list &2k & drivers/usb/host/uhci-qg.c:

156 /*

157 * We insert Isochronous URBs directly into the frame list at the beginning
158 */

159 static inline void uhci_insert_td_in_frame_list(struct uhci_hcd *uhci,

160 struct uhci_td *td, unsigned framenum)

161 {
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162 framenum &= (UHCI_NUMFRAMES - 1);

163

164 td->frame = framenum;

165

166 /* Is there a TD already mapped there? */

167 if (uhci->frame_cpu[framenum]) {

168 struct uhci_td *ftd, *Itd;

169

170 ftd = uhci->frame_cpu[framenum];
171 Itd = list_entry(ftd->fl_list.prev, struct uhci_td, fl_list);
172

173 list_add_tail(&td->fl_list, &ftd->fl_list);
174

175 td->link = Itd->link;

176 wmb();

177 ltd->link = LINK_TO_TD(td);

178 } else {

179 td->link = uhci->frame[framenum];
180 wmb();

181 uhci->frame[framenum] = LINK_TO_TD(td);
182 uhci->frame_cpu[framenum] = td;

183 >

184 }

S SRR A 5 B XA BB R AT else IX— B, ik td W L4517 uhci (1) frame 341
rhE Y G2, framenum SEPEAT AR 3R 1 2 8, Hosz i 2 urb (1) start_frame. i frame %4
SRR AR P9 OB A td A BE sl BN 2 B IRAT] Y £4E configure_hc HE frame FSEFR
AELE) frame list 2515 & 1Rk, PRI BAT H 2430 td A frame RS TAIRECFIRR T
ER, I —J7 T YA frame_cpu Al td R K, I LA BLS AT S 2l g frame_cpu 2k
ERAERAS R A] . IE R I Bf BOUrE BIRIRE.

KF if iXx—P¢,struct uhci_td 5 —M it struct list_head fl_list,struct uhci_hcd F14—
A void **frame_cpu, 4#]M1 17F uhci_start % 4 uhci->frame_cpu ik TH
15, MRAIA7E else B IA1H 246X 210 frame_cpu B4 e IR N td, i LU BT td
I fI_list #EAF ftd 19 fI_list BAS L2 i EE L 4T td 454 A BIXASBA S kK.

R gh 1 queue 475, BIBE LA urb, S % & gh I LA iso_packet_desc & F—/~urb
[f1iso_frame_desc,iso_frame N|J&i%iso_packet_desc ¥ frame 5 ,iso_status /& 1% iso
urb FFRREA.

i J5,% qgh->skel 47 SKEL_ISO,#& 5/ uhci_reserve_bandwidth £ 87 3.

% Jt ,uhci_submit_isochronous i 4§ *X T . [0l #| uhci_urb_enqueue, T — 3 #

17,uhci_activate_gh, i £EiX A~ sk 204, FA TR A link_iso.
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B4 link_iso We, [Al#Ek [ drivers/usb/host/uhci-q.c:

425 /*

426 * Link an Isochronous QH into its skeleton's list

427 */

428 static inline void link_iso(struct uhci_hcd *uhci, struct uhci_gh *gh)
429 {

430 list_add_tail(&gh->node, &uhci->skel_iso_gh->node);
431

432 /* Isochronous QHs aren't linked by the hardware */
433 }

X T, HEMA S skel_iso_qgh X RAMEZR T LL T .

2T, WU RAL F AR X R o T i BRATT I L B ALT+F4 T 3R U B 1T
AR R N A AT L FS, AR 544 1) 36 4Jw] LA DEL;

R L 2 ALl CTRLA+C, i & i F v L CTRLH-V;

AR — YIS EL CTRLA-ALT+DEL, B A AT FT A IR 2 AN e ki #iA 2 ALT+F4?

SEAHEIEEE (—)

T EIFRE R EE R, 34 B ERIUA Mg, K5 ZE B F N AIRE B #5417
IE7ELE

—— RACFEARACE AL By W B A S SR XK.

IR, AR FF S HE AR, 55T uhel, TATan SRAR S o, IAE s o] LAZS O, T SEANAR, IS4 4R S8241 1
A UK S AN AT AR EE 1 B AT 23 O W B 38 0, st n () AT T4 hub 383l i oG il —
FEL T A B A Fh 5, AT TR kdb, - HL LIRSS 6 77 1 R AR X LA R SRR
P UGB AN SO R, IS AR T LRI B 28 AN TR S, SR = AN T i DY 9, A6 R R, AN gk
JIT AR K AT AN G B — R TC I 078X I AN E L A, A IR EIMEE T AN ] e MEAH A —
FES A =7 A0, R AR SE TT A, A8 205 R Bt I e A5 1 15

BN T uhci-hed B SR E 4 u i, X EHE AT E A sysfs il debugfs #24L1115
B

localhost:~ # cat /sys/kernel/debug/uhci/0000\:00\:1d.0

Root-hub state: running FSBR: 0

HC status

usbcmd = 00cl Maxp64 CF RS
usbstat = 0000

usbint = 00of

50190 TU Ik 234 7T



Linux #Led: )|z F & UHCI

usbfrnum = (1)9f4

flbaseadd = 1cac59f4

sof = 40

statl = 0095 Enabled Connected
stat2 = 0080

Most recent frame: ee49 (585) Last ISO frame: ee49 (585)
Periodic load table

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Total: 0, #INT: 0, #I1S0O: 0

I —A7 FTEN KT 2 Root Hub [RPIRE, XX B - uhci->rh_state X~ bt , H AT dr]
F 21 E running. FATTAT LR 5 —A~ Root Hub H:g (1) AL S48 15 BA— Fxf Lk
localhost:~ # cat /sys/kernel/debug/uhci/0000\:00\:1d.1

Root-hub state: suspended FSBR: 0

HC status

usbcmd = 0048 Maxp32 CF EGSM
usbstat = 0020 HCHalted

usbint = 0002

usbfrnum = (0)0e8

flbaseadd = 1db810e8

sof = 40

statl = 0080

stat2 = 0080

Most recent frame: 103a (58) Last ISO frame: 103a (58)
Periodic load table

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
Total: 0, #INT: 0, #I1S0O: 0

X HIRATE ) Root Hub R4 & suspended.
I FRATTEN kdb, ¥ B — 25 T, L3R & T suspend_rh. A& 5B H kdb, S8 54kt u 4.
X, kdb #7RFFA Bk K, K2 suspend_rh 24T il i kdb s AT 44 1K) bt iy 2 nT LA
3T suspend_rh /& uhci_hub_status_data %%, 11141 uhci_hub_status_data
R H0E rh_timer_func, FEAE FTE A A usb_hed_poll_rh_status. it A A 1t k1741
FHIXA uhci_hub_status_data e %,

184 static int uhci_hub_status_data(struct usb_hcd *hcd, char *buf)

185 {

186 struct uhci_hcd *uhci = hcd_to_uhci(hcd);
187 unsigned long flags;

188 int status = 0;

189
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190 spin_lock_irgsave(&uhci->lock, flags);
191
192 uhci_scan_schedule(uhci);
193 if ('test_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags) ||
uhci->dead)
194 goto done;
195 uhci_check_ports(uhci);
196
197 status = get_hub_status_data(uhci, buf);
198
199 switch (uhci->rh_state) {
200 case UHCI_RH_SUSPENDING:
201 case UHCI_RH_SUSPENDED:
202 /* if port change, ask to be resumed */
203 if (status)
204 usb_hcd_resume_root_hub(hcd);
205 break;
206
207 case UHCI_RH_AUTO_STOPPED:
208 /* if port change, auto start */
209 if (status)
210 wakeup_rh(uhci);
211 break;
212
213 case UHCI_RH_RUNNING:
214 /* are any devices attached? */
215 if (!any_ports_active(uhci)) {
216 uhci->rh_state = UHCI_RH_RUNNING_NODEVS;
217 uhci->auto_stop_time = jiffies + HZ;
218 )
219 break;
220
221 case UHCI_RH_RUNNING_NODEVS:
222 /* auto-stop if nothing connected for 1 second */
223 if (any_ports_active(uhci))
224 uhci->rh_state = UHCI_RH_RUNNING;
225 else if (time_after_eq(jiffies, uhci->auto_stop_time))
226 suspend_rh(uhci, UHCI_RH_AUTO_STOPPED);
227 break;
228
229 default:
230 break;
231 >
232
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233 done:

234 spin_unlock_irgrestore(&uhci->lock, flags);
235 return status;

236 }

225 17, time_after_eq X447, LA 222 171Xy B URBRATT, MERAEH U B4R R 25—
Pk, suspend_rh wl ot AR AR M IE AT B0 s 2K IR, rh- > state 4T
UHCI_RH_RUNNING_NODEVS.X/M %k 5 drivers/usb/host/uhci-hcd.c:

259 static void suspend_rh(struct uhci_hcd *uhci, enum uhci_rh_state
new_state)

260 __ releases(uhci->lock)

261 __ acquires(uhci->lock)

262 {

263 int auto_stop;

264 int int_enable, egsm_enable;

265

266 auto_stop = (new_state == UHCI_RH_AUTO_STOPPED);

267 dev_dbg(&uhci_to_hcd(uhci)->self.root_hub->dev,

268 "%s%s\n", _ FUNCTION__,

269 (auto_stop ? " (auto-stop)" : ""));

270

271 /* If we get a suspend request when we're already auto-stopped
272 * then there's nothing to do.

273 */

274 if (uhci->rh_state == UHCI_RH_AUTO_STOPPED) {

275 uhci->rh_state = new_state;

276 return;

277 }

278

279 /* Enable resume-detect interrupts if they work.

280 * Then enter Global Suspend mode if _it_ works, still configured.
281 */

282 egsm_enable = USBCMD_EGSM;

283 uhci->working_RD = 1;

284 int_enable = USBINTR_RESUME;

285 if (remote_wakeup_is_broken(uhci))

286 egsm_enable = 0;

287 if (resume_detect_interrupts_are_broken(uhci) || 'egsm_enable ||
288 ldevice_may_wakeup(

289 &uhci_to_hcd(uhci)->self.root_hub->dev))
290 uhci->working_RD = int_enable = 0;

291

292 outw(int_enable, uhci->io_addr + USBINTR);

293 outw(egsm_enable | USBCMD_CF, uhci->io_addr + USBCMD);
294 mb();
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295 udelay(5);

296

297 /* If we're auto-stopping then no devices have been attached
298 * for a while, so there shouldn't be any active URBs and the
299 * controller should stop after a few microseconds. Otherwise
300 * we will give the controller one frame to stop.

301 */

302 if (lauto_stop && !(inw(uhci->io_addr + USBSTS) & USBSTS_HCH)) {
303 uhci->rh_state = UHCI_RH_SUSPENDING;

304 spin_unlock_irq(&uhci->lock);

305 msleep(1);

306 spin_lock_irg(&uhci->lock);

307 if (uhci->dead)

308 return;

309 )

310 if (!(inw(uhci->io_addr + USBSTS) & USBSTS_HCH))

311 dev_warn(&uhci_to_hcd(uhci)->self.root_hub->dev,
312 "Controller not stopped yet!\n");

313

314 uhci_get_current_frame_number(uhci);

315

316 uhci->rh_state = new_state;

317 uhci->is_stopped = UHCI_IS_STOPPED;

318 uhci_to_hcd(uhci)->poll_rh = lint_enable;

319

320 uhci_scan_schedule(uhci);

321 uhci_fsbr_off(uhci);

322}

T B R BAT UL B R 1 5 A2 %02 UHCI_RH_AUTO_STOPPED, ifii new_state | &£ 2.
fiLh 266 17 auto_stop i/ 1.

TSR AR — N R B LA

#—/~ USBCMD_EGSM,UHCI [f#r 4 % 47 #1111 Bit3.EGSM £7i Enter Global Suspend
Mode,uhci spec F1 & X FEA A1) :

Enter Global Suspend Mode (EGSM). 1=Host Controller enters the Global Suspend
mode. No USB transactions occurs during this time. The Host Controller is able to
receive resume signals from USB and interrupt the system. Software resets this bit
to 0 to come out of Global Suspend mode. Software writes this bit to 0 at the same
time that Force Global Resume (bit 4) is written to 0 or after writing bit 4 to 0.
Software must also ensure that the Run/Stop bit (bit 0) is cleared prior to setting
this bit.

A, USBCMD_CF,UHCI ¥y & %7 47 % 1 11 Bit6.

Configure Flag (CF). HCD software sets this bit as the last action in its process of
configuring the Host Controller. This bit has no effect on the hardware. It is provided only as
a semaphore service for software.
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=/~ ,USBINTR_RESUME, %} F UHCI )+ Wi fili it 25 47 25 1) bit1. 4K )& Resume
Interrupt Enable.ix B 1% & T 1X—47, X%~ Resume KA RIS i, 25 7= A= — A il
SRIGIAIIAE 293 T BEE T i 2 2 47851 it USBCMD_EGSM Fll USBCMD_CF,iX EAC bl B 15
THATTEAN R T AR,
FVUA USBSTS_HCH, ix %) W UHCI (R & A A48 (1) Bit5, 244 4 HCHalted. W % & 1
B G (VA & NI W = 3| 2411 o =S B
AT 1iX 5LE B auto_stop &7 266 AT IR AR, ARAAT TIXA B 7R 3T, e Sk 5, B LU RS % 42
#&f) HCHalted WA ¥ & i, if S0FIFAN A2, T LA 303 AT AN AT
G 314 4T3R5 4T frame 5.
316 17 uhci->rh_state 4§ UHCI_RH_AUTO_STOPPED.
317 1T & uhci->is_stopped 2§ UHCI_IS_STOPPED.UHCI_IS_STOPPED [#){ & 9999,
R et & 2 D IFANE 32, 9:br EIRATX uhci->is_stopped (KW &6 B o FE AN %,
Lbin A 14 start_rh i 'E T uhci->is_stopped 4 0.ifi7F uhci_set_next_interrupt #H3&
& RIMreE &0 0.
318 1T E hcd 11 poll_rh,284 173A1¥% & T int_enable 34 USBINTR_RESUME, i 7E 287
ATIXAS if e 0n B 12, i 1 LA int_enable BEE 2 O H B M 71 X IRA T g A
i1, poll_rh 754 Root Hub (%, 4n SR b I AE RE MK, sk A T B8, an AR W 4 17, a5
FREC ).
I J5HUAT uhci_scan_schedule Fi uhci_fsbr_off. Fi % il & b B L5 5 (1) 5 =, 5 4 a1
it >k & drivers/usb/host/uhci-q.c:

59 static void uhci_fsbr_off(struct uhci_hcd *uhci)

60 {

61 struct uhci_gh *Igh;

62

63 /* Remove the link from the last async QH to the terminating
64 * skeleton QH. */

65 uhci->fsbr_is_on = 0;

66 Igh = list_entry(uhci->skel_async_gh->node.prev,

67 struct uhci_gh, node);

68 Igh->link = UHCI_PTR_TERM;

69 }

FLSEH R AN ) A uhci_fsbr_on filthH fe ) TAE. JsUAFATIE async gh G — A7 5
(1) link $8 11 T skel_term_qgh, ILAE AT 20 Js A (0, L AR S ) R I BSR4 17)
UHCI_PTR_TERM. [l PA{ 14 fsbr_is_on 25134 O
IXFE, KT Root Hub [ TAERUE 5k T .
ANk i RARX g% go fir 2B H kdb, fRes RKILAR T — Rk T kdb. X suspend_rh 237 —
A X — RIS TR ERRIA A —FE X IR AR T bt dn & F — NI DGR R I, W
suspend_rh [#)7& uhci_rh_suspend, i /f uhci_rh_suspend [1J/& hcd_bus_suspend, i
hcd_bus_suspend /& hub_suspend.hub_suspend M A4 T I, 244775 hub BK5) T
it A PR — A BR B AN W ] 2, o S, ik A X AN R — 4% e IR A
usb_autosuspend_work, Ell autosuspend HLI5S K T X — F& 41 sk £ 1) i
JH.autosuspend/autoresume 55 FJE usbeore SZEL, A T4 94 hub ks h P T2 T,
X HIHATE A hub_suspend %7 & A A X LT A Eik,

1919 static int hub_suspend(struct usb_interface *intf, pm_message_t msg)
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1920 {
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931

struct usb_hub *hub = usb_get_intfdata (intf);
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 &&

1932 #ifdef CONFIG_USB_SUSPEND

1933

udev->state |= USB_STATE_SUSPENDED

1934 #else

1935
1936

udev->dev.power.power_state.event
== PM_EVENT_ON

1937 #endif

1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960 }

)L
if ('"hdev->auto_pm)
dev_dbg(&intf->dev, "port %d nyet suspended\n",
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", status);
hub_activate(hub);

b

return status;

IR B4K,1953 174347, Bl hed_bus_suspend S AT. X AN sk A
drivers/usb/core/hcd.c:
1258 int hcd_bus_suspend (struct usb_bus *bus)
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1259 {

1260 struct usb_hcd *hcd;

1261 int status;

1262

1263 hcd = container_of (bus, struct usb_hcd, self);
1264 if ('"hcd->driver->bus_suspend)

1265 return -ENOENT,;

1266 hcd->state = HC_STATE_QUIESCING;

1267 status = hcd->driver->bus_suspend (hcd);
1268 if (status == 0)

1269 hcd->state = HC_STATE_SUSPENDED;
1270 else

1271 dev_dbg(&bus->root_hub->dev, "%s fail, err %d\n",
1272 "suspend", status);

1273 return status;

1274 %}

XBEWE T hed->state y HC_STATE_QUIESCING, 255t 2 M T hed driver 11
bus_suspend, X} uhci ki, X5t 2 uhci_rh_suspend.k 5
drivers/usb/host/uhci-hcd.c:

713 static int uhci_rh_suspend(struct usb_hcd *hcd)

714 {

715 struct uhci_hcd *uhci = hcd_to_uhci(hcd);

716 intrc = 0;

717

718 spin_lock_irg(&uhci->lock);

719 if (1test_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags))
720 rc = -ESHUTDOWN;

721 else if (luhci->dead)

722 suspend_rh(uhci, UHCI_RH_SUSPENDED);
723 spin_unlock_irq(&uhci->lock);

724 return rc;

725}

HCD_FLAG_HW_ACCESSIBLE 12 BRI T, 2 R A2 S aete v ), B2 54 7.
BESRPAATIESER] T suspend_rh T AR BARXAS flag &8 T 1. Rl E A5, 8 LTI, FoAT 17E
usb_add_hcd() 3 E .

7 —J71i,uhci->dead /2 0, %A N B AT 8 X FEERATA BE PR EA suspend_rh, A
X KB EOR—HE, 5 A2 80E UHCI_RH_SUSPEND, ifi A~ A2 24 Hi A4
UHCI_RH_AUTO_STOPPED. At th T-WIA $44T suspend_rh [ i & T
uhci->rh_state > UHCI_RH_AUTO_STOPPED, ft LLIX Ik F A TR X #E N suspend_rh 2 )5,
DRI — LA ],

B 266 17,auto_stop IXKCUARATT N 1 T,

ANIEIX K 274 AT if ZAFE00 L T, TR FHR K & uhci->rh_state, 13 B A Ffl 1ix BLAL # ok
Y] UHCI_RH_SUSPEND, Jf H. suspend_rh e th st ix £EiR A T,

BRI e, AT R F debugfs i (15 B, st s K

%5 197 Wt 234 T



Linux #Led: )|z F & UHCI

localhost:~ # cat /sys/kernel/debug/uhci/0000\:00\:1d.0
Root-hub state: suspended FSBR: 0

HC status

usbcmd = 0048 Maxp32 CF EGSM
usbstat = 0020 HCHalted

usbint = 0002

usbfrnum = (1)050
flbaseadd = 1cac5050

sof = 40
statl = 0080
stat2 = 0080

Most recent frame: 4d414 (20) Last ISO frame: 4d414 (20)
Periodic load table

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Total: 0, #INT: 0, #I1S0O: 0
Hee A #8AZ 0 Root Hub MR WKIFF A U B IHKTK) running, 28/ 7 BRAEAT 4 4B
A1) suspended.

SERREEEE ()

% T suspend HAA M A resume, £E HUIEAE B S L, HoR MM L K IZ BN SR IF R 1K — %],
EATHAGR BT, ARTAMIN, — Bt b ALK, 45 oK, A FB AT 171

W LI R IATI 4k S Dr. AR FRATT 0 W 5 wakeup_rh AR JEFRATTHE AN U B A H ekl 264r]
N—WHENT kdb. ] bt @& FH— F AR, I wakeup_rh [ uhci_rh_resume, ifii
A uhci_rh_resume [#& hcd_bus_resume, 1] hcd_bus_resume [f)5& hub_resume,
FAIE ] ARS8 B 2, A A T LLEWI 2] hed_resume_work 5% 4. A i A 138 2 A
hub_resume FiHE#E, >k H drivers/usb/core/hub.c:

1962 static int hub_resume(struct usb_interface *intf)

1963 {

1964 struct usb_hub *hub = usb_get_intfdata (intf);
1965 struct usb_device *hdev = hub->hdev;

1966 int status;

1967

1968 dev_dbg(&intf->dev, "%s\n", _ FUNCTION_ );

1969

1970 /* "global resume" of the downstream HC-to-USB interface */
1971 if ('"hdev->parent) {
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1972
1973
1974
1975
1976

%d\n",
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991 }

struct usb_bus *bus = hdev->bus;
if (bus) {
status = hcd_bus_resume (bus);
if (status) {
dev_dbg(&intf->dev, "'global' resume

status);
return status;

} else
return -EOPNOTSUPP;

if (status == 0) {
/* TRSMRCY = 10 msec */
msleep(10);

/* tell khubd to look for changes on this hub */
hub_activate(hub);
return O;

RER, AT T 1974 171X4 hed_bus_resume %,k H drivers/usb/core/hcd.c:

1276 int hcd_bus_resume (struct usb_bus *bus)

1277 {
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296 }

struct usb_hcd *hcd;
int status;

hcd = container_of (bus, struct usb_hcd, self);
if (thcd->driver->bus_resume)
return -ENOENT;
if (hcd->state == HC_STATE_RUNNING)
return 0;
hcd->state = HC_STATE_RESUMING;
status = hcd->driver->bus_resume (hcd);
if (status == 0)
hcd->state = HC_STATE_RUNNING;

else {
dev_dbg(&bus->root_hub->dev, "%s fail, err %d\n",
"resume"”, status);
usb_hc_died(hcd);
b

return status;
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XAHRRE T WE hed->state i HC_STATE_RESUMING 2 4h, 521 hed driver 1)
bus_resume %, % T uhci, B2 uhci_rh_resume.3k & drivers/usb/host/uhci-hcd.c:

727 static int uhci_rh_resume(struct usb_hcd *hcd)

728 {
729
730
731
732
733
734
running!\n");
735
736
737
738
739
740 }

struct uhci_hcd *uhci = hcd_to_uhci(hcd);
intrc =0;

spin_lock_irq(&uhci->lock);
if ('test_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags)) {
dev_warn(&hcd->self.root_hub->dev, "HC isn't

rc = -ESHUTDOWN;
} else if (luhci->dead)
wakeup_rh(uhci);
spin_unlock_irg(&uhci->lock);
return rc;

WE4R #4417 T wakeup_rh, #4135 HCD_FLAG_HW_ACCESSIBLE 158k J& % & T 1Y, [F] i
uhci->dead 3R 0. s BN LE EHHIRE R OR, AN S I ICHIfE Rk e
W, L VF B 2000, F7K e AN 25452 1. wakeup_rh s B drivers/usb/host/uhci-hcd.c:

340 static void wakeup_rh(struct uhci_hcd *uhci)
341 _ releases(uhci->lock)
342 _ acquires(uhci->lock)

343 {
344
345
346
347
348
349
350
Resume
351
352
353
354
355
356
357
358
359
360

dev_dbg(&uhci_to_hcd(uhci)->self.root_hub->dev,
"%s%s\n", _ FUNCTION__,
uhci->rh_state == UHCI_RH_AUTO_STOPPED ?
" (auto-start)" : "");

/* If we are auto-stopped then no devices are attached so there's
* no need for wakeup signals. Otherwise we send Global

* for 20 ms.

*/

if (uhci->rh_state == UHCI_RH_SUSPENDED) {
uhci->rh_state = UHCI_RH_RESUMING;
outw(USBCMD_FGR | USBCMD_EGSM | USBCMD_CF,

uhci->io_addr + USBCMD);

spin_unlock_irq(&uhci->lock);
msleep(20);
spin_lock_irq(&uhci->lock);
if (uhci->dead)
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361 return;

362

363 /* End Global Resume and wait for EOP to be sent */

364 outw(USBCMD_CF, uhci->io_addr + USBCMD);

365 mb();

366 udelay(4);

367 if (inw(uhci->io_addr + USBCMD) & USBCMD_FGR)

368 dev_warn(uhci_dev(uhci), "FGR not stopped
yet'\n");

369 >

370

371 start_rh(uhci);

372

373 /* Restart root hub polling */

374 mod_timer(&uhci_to_hcd(uhci)->rh_timer, jiffies);

375}

TETF W0, 135, T, rh thEATREA T — 1.

NIAMEATE 2] T uhci->rh_state j& UHCI_RH_SUSPENDED, JitLk 353 473X AN if 41 & i /2
(9. T )& 354 1714 & uhci->rh_state y UHCI_RH_RESUMING.

USBCMD_FGR XA 7% W1 uhci iy & 75 4745 1 (1) Bit4,FGR 42#5 /& Force Global Resume,

Force Global Resume (FGR). 1=Host Controller sends the Global Resume signal on the
USB. Software sets this bit to 0 after 20 ms has elapsed to stop sending the Global Resume
signal. At that time all USB devices should be ready for bus activity. The Host Controller sets
this bit to 1 when a resume event (connect, disconnect, or K-state) is detected while in global
suspend mode. Software resets this bit to 0 to end Global Resume signaling. The 1 to 0
transition causes the port to send a low speed EOP signal. This bit will remain a 1 until the EOP
has completed.

B8R, 7F resume IR IXAN flag J& 220 ¥ 1. AR5 358 4714 I HL B R SR 25 4E i 20 =275,
#Ja 364 17— ki E USBCMD_CF.

SR i BB TR B il K B, 3X I USBCMD_FGR BZ s bt 1, dn R A7, a5

ARG T LA start_rh s 40T .76 Root Hub [k RIS, R T2k, T AR A i CU 7
KRB L WE PGP IEAER TR (9% e 452y, Root Hub Wl H QMW AZITIR TAE T, BT LAAE

XA %t uhci->rh_state 45 E h UHCI_RH_RUNNING. 7 A4 348k kdb 2 )5
K debugfs (K H Bl 12 500, X % Root Hub [EPIREIS—F: X B~ T running 7T .
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EIX 2 A P A mod_timer U4 ek %5 usb_hed_poll_rh_status, H 1 X &A% —
FERITF U . it AT N A S S AS 2 A0 e 25 A N — AR e — 3k, — AN e e B’
52N R A ERE B IE SR iR [n] (1 A

I A kdb,5cbrE— T debugfs i

localhost:~ # cat /sys/kernel/debug/uhci/0000\:00\:1d.0
Root-hub state: running FSBR: 0

HC status
usbcmd = 00cl Maxp64 CF RS
usbstat = 0000
usbint = 00of
usbfrnum = (1)728
flbaseadd = 1cac5728
sof = 40
statl = 0095 Enabled Connected
stat2 = 0080

Most recent frame: 50d40 (320) Last ISO frame: 50d40 (320)
Periodic load table

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Total: 0, #INT: 0, #IS0: 0

k& 7y = %) Root hub state (481 2 4b, A 136 T LA R 21 usbemd 484k, SE2Fr_FIX—4T HoR
[R5 A 1y 2 A7 A7 A TR, 1T usbint 7R IRt 4 v W 25 478 (PR 22 1 A el B A2 X AME, PAATT T LA
7F start_rh P FIZ %,

324 static void start_rh(struct uhci_hcd *uhci)

325¢

326 uhci_to_hcd(uhci)->state = HC_STATE_RUNNING;

327 uhci->is_stopped = 0;

328

329 /* Mark it configured and running with a 64-byte max packet.

330 * All interrupts are enabled, even though RESUME won't do
anything.

331 */

332 outw(USBCMD_RS | USBCMD_CF | USBCMD_MAXP,
uhci->io_addr + USBCMD);

333 outw(USBINTR_TIMEOUT | USBINTR_RESUME | USBINTR_IOC |
USBINTR_SP,

334 uhci->io_addr + USBINTR);

335 mb();

336 uhci->rh_state = UHCI_RH_RUNNING;
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337 uhci_to_hcd(uhci)->poll_rh = 1;
338}

332 IT B =/ flag w2 & A1E 201 usbemd H—47 7 ) Maxp64,CF,RS.

333 1T ERIX YA flag w2 FATTE 21 usbint JE—47 1 i) O00F. P& Ay FeAl 140138 rh W 2 17 e 5 A
—/™ 16 4~ bits (7547 %%, M 1L bit4 3 bitl5 &R AL, 1 bit0 2 bit3 NS N IHATIX BLX PYA4~
flag.

CL BTkt ie Root Hub s Ak & . szbr FixX g T USB 2k b v A B H 2 B A1E 1R
% USB EHFEHISA G i PCI 345, M 1S PCL 2k B, 54 M PCL (1) £ kit A T 5K
IR YR F AR (1 N 5 ARV S A W AR S, ELWT I [B] 40+ fik.

SR ()

B ROl AN ) o6 #, uhci_suspend Al uhci_resume, ANid AT 0 IX AN B B0 A =
X, A B SORE, e 2> 54 usb_hed_pci_suspend 1 usb_hcd_pci_resume,
BT CABRATTMGX A o ER L . 28R PR 1) AR T A bR 5 2 8 T ST IR AT AR R — %
(1,57 T 3£ 4,30 Linux WAL IR 8 IX AN S AR —FE 2 (0, B T 0 EF, 164 Linux A%
oh )RR BT AR S A B, LA R R TG 58 T — AN SRR 5 | T A 25 R 2 PR A Bk A4

R e ) 2 RB AR

PRI I, AT T3 2 3 o S 30 R AR 2R X AR 1 5B N kdb ] bp s & 152 B — R B, L FE
usb_hcd_pci_suspend #1 usb_hcd_pci_resume.$X 5 Hi sk 7E Shell FEiHAT R I 4 1
A

# echo test > /sys/power/disk

# echo disk > /sys/power/state

XREPI 4 A X 4 — AT, & suspend %L, resume BB IR AT — U N 1% U IX P 4% i
A J 0o V5 2% X 5 H YR B 43 A D 11 g 15 5 (A 28R, R A DA A I A FF AT LR R W 11, AR
DL —E S A O R 57 AR SE R RO 1, B A I 20 S — B B e i 25 1)
J% . 4552 4 Documentation/power/ H 3% F AR £ 5¢ T YR HL 0 AR I A4, il £E
basic_pm_debugging.txt XA ¢ T R B R AN T AN, B EIX Y Sy
Ak AT XA A

W R ARFE BB ISFE LA T I A BAT S LA 5 usb_hed_pci_suspend # i H 1 fil & T
kdb. F i H44&kF usb_hcd_pci_suspend, >k H drivers/usb/core/hcd-pci.c:

187 /**

188 * usb_hcd_pci_suspend - power management suspend of a PCI-based
HCD

189 * @dev: USB Host Controller being suspended

190 * @message: semantics in flux

#5203 71 L 234 T



Linux #Led: )|z F & UHCI

191
192
193

* Store this function in the HCD's struct pci_driver as suspend().

194 int usb_hcd_pci_suspend (struct pci_dev *dev, pm_message_t message)

195 {
196
197
198
199
200
201
202
203
204
205
206
207
because
208
209
210

PM_EVENT_ON)

211
212
213
214
215
216
217
218
219
220
221
222
223
messages
224
225
226
227

228
clocks.
229

struct usb_hcd *hcd;
int retval = 0;
int has_pci_pm;

hcd = pci_get_drvdata(dev);

/* Root hub suspend should have stopped all downstream traffic,
* and all bus master traffic. And done so for both the interface
* and the stub usb_device (which we check here). But maybe it
* didn't; writing sysfs power/state files ignores such rules...

*

* We must ignore the FREEZE vs SUSPEND distinction here,

* otherwise the swsusp will save (and restore) garbage state.
*/

if (hcd->self.root_hub->dev.power.power_state.event ==

return -EBUSY;

if (hcd->driver->suspend) {
retval = hcd->driver->suspend(hcd, message);
suspend_report_result(hcd->driver->suspend, retval);
if (retval)
goto done;

b

synchronize_irq(dev->irq);

/* FIXME until the generic PM interfaces change a lot more, this
* can't use PCI D1 and D2 states. For example, the confusion
* between messages and states will need to vanish, and
* will need to provide a target system state again.

*

* It'll be important to learn characteristics of the target state,
* especially on embedded hardware where the HCD will often be

* charge of an external VBUS power supply and one or more

* Some target system states will leave them active; others won't.
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230
231
232
233
234
235
236
237
238
239
quiesced, so
240
upstream
241
PCI
242
243
244
245
246
247
248
249
250
251
252
253
DO/legacy\n");
254
255
256
257
here, and
258
259
260
261
262
263
264
265

* (With PCI, that's often handled by platform BIOS code.)
*/

/* even when the PCI layer rejects some of the PCI calls
* below, HCs can try global suspend and reduce DMA traffic.
* PM-sensitive HCDs may already have done this.
*/

has_pci_pm = pci_find_capability(dev, PCI_CAP_ID_PM);

/* Downstream ports from this root hub should already be

* there will be no DMA activity. Now we can shut down the

* link (except maybe for PME# resume signaling) and enter some

* low power state, if the hardware allows.
*/
if (hcd->state == HC_STATE_SUSPENDED) {

/* no DMA or IRQs except when HC is active */

if (dev->current_state == PCI_DO0) {
pci_save_state (dev);
pci_disable_device (dev);

if (thas_pci_pm) {
dev_dbg (hcd->self.controller, "--> PCI

goto done;

/* NOTE: dev->current_state becomes nonzero only

* only for devices that support PCI PM. Also, exiting

* PCI_D3 (but not PCI_D1 or PCI_D2) is allowed to reset

* some device state (e.g. as part of clock reinit).

*/
retval = pci_set_power_state (dev, PCI_D3hot);
suspend_report_result(pci_set_power_state, retval);
if (retval == 0) {

int wake =

device_can_wakeup(&hcd->self.root_hub->dev);

266

#5205 71 L 234 T



Linux #Led: )|z F & UHCI

267

wake = wake &&

device_may_wakeup(hcd->self.controller);

268
269
270
271
272
code to
273
rather
274
275
276
277
278
279
%d\n",
280
281
282
283
284
285
suspended\n",
286
287
288
289
290
291 done:
292
293
294

dev_dbg (hcd->self.controller, "--> PCI D3%s\n",
wake ? "/wakeup" : "");

/* Ignore these return values. We rely on pci

* reject requests the hardware can't implement,

* than coding the same thing.
*/
(void) pci_enable_wake (dev, PCI_D3hot, wake);
(void) pci_enable_wake (dev, PCI_D3cold, wake);
} else {
dev_dbg (&dev->dev, "PCI D3 suspend fail,

retval);
(void) usb_hcd_pci_resume (dev);

} else if (hcd->state '= HC_STATE_HALT) {
dev_dbg (hcd->self.controller, "hcd state %d; not

hcd->state);
WARN_ON(1);
retval = -EINVAL;

if (retval == 0) {
dev->dev.power.power_state = PMSG_SUSPEND;

295 #ifdef CONFIG_PPC_PMAC

296
297
298
299
300
301
302

/* Disable ASIC clocks for USB */
if (machine_is(powermac)) {
struct device_node *of_node;

of_node = pci_device_to_OF_node (dev);
if (of_node)

pmac_call_feature(PMAC_FTR_USB_ENABLE,

303
304

of_node, 0, 0);
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032

305 #endif

306 >

307

308 return retval;

309 }

T KENIE AR FF DR T, W AN 23 I 25l ) RS A TR BN BT L

BRI, BT IERLCHE ) pR £

¥ st M driver->suspend, % T uhci ok ¥, @t /& uhci_suspend. %k H
drivers/usb/host/uhci-hcd.c:

742 static int uhci_suspend(struct usb_hcd *hcd, pm_message_t message)

743 {

744 struct uhci_hcd *uhci = hcd_to_uhci(hcd);

745 intrc = 0;

746

747 dev_dbg(uhci_dev(uhci), "%s\n", _ FUNCTION_ );

748

749 spin_lock_irq(&uhci->lock);

750 if ('test_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags) ||
uhci->dead)

751 goto done_okay; /* Already suspended or dead */

752

753 if (uhci->rh_state > UHCI_RH_SUSPENDED) {

754 dev_warn(uhci_dev(uhci), "Root hub isn't
suspended!\n");

755 rc = -EBUSY;

756 goto done;

757 };

758

759 /* All PCI host controllers are required to disable IRQ generation

760 * at the source, so we must turn off PIRQ.

761 */

762 pci_write_config_word(to_pci_dev(uhci_dev(uhci)), USBLEGSUP,
0);

763 mb();

764 hcd->poll_rh = 0;

765

766 /* FIXME: Enable non-PME# remote wakeup? */

767

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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771

772 done_okay:

773 clear_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags);
774 done:

775 spin_unlock_irq(&uhci->lock);

776 return rc;

777 }

FCYIZAS bR O i T BATTRE 2238 2 RS A E AT N uhci_resume — 4, AT 4 IEZ 55
X EE S 773 47,4 HCD_FLAG_HW_ACCESSIBLE ixA flag #3545, EIEEEC Y BeAS
FVFUT IR,

53— Tl 764 17,4E poll_rh 3 #E 4 0.
LLRAr T — a4 77 474 USBLEGSUP 5 0.

[F13) usb_hcd_pci_suspend.suspend_report_result /= PM core A AL — AN IR Bk
EERERER 45 R — AR 2L

21947, synchronize_irq,iX ™R E04 54, B 26V 1) IRQ handlers $h475¢, Bl'E st 14 A s,
AN IRV AN (R B 8 (R 5 SRl i T I L 22 S P T IR 45 B RN S AT

23717, pei_find_capability (), s (1 pei tH 70 b6 50 A S AT 10 A ST I8, 2 AT 1 4
ARV G H, A BT 0 TR 5T S0 5 e, /S R T 0 R B 47 5508 2, S 2 AT M
AT T g 3, A S AT OB AT 5 0 000, A2 AT 1) PCT 4% 5 AT LA BT
FTBLRAT R 237 A7 REB A pei_find_capability A A stz A B 4 75 FLAT HLRE 11
J1.has_pci_pm ARG A SUREL 1, AR,

B R ORISR B b B4E i it DO,D1,D2,D3 R4 T .55 T hxHE ) PCI Spec LA, ix A 7
AT~ PCI PM Spec ISk, XD Lt 2 & 1 75e 4% PCT HLJ a5 #5171 1) B
#u.PCI PM Spec & X T PCI 5 # 30T LA DA Btk 4, B DO,D1,D2,D3,i% 4 D &R
Device, K24 55 D AHX (1A —/ My B,B #on 54k, Bl Bus,PCI PM Spec it 2l PCI g th e
T PURFHJERZS, B BO,B1,B2,B3. 2448, 55T PCT £k i M JEUIR A AL FRAT T 220 I 12 5% 0 1), 3R
MIIAETREOCOME D T3k miX PURRRAS, A, DI S0 TR A, 4 D3 X4y D3Hot
Fi1 D3Cold.iX LA NE?

Fi5: 1, DO FEHLEEE, BAREAT W 10 THENPARES, FTA 10 PCT B4 7 b1 112 AT AL e
Bl DO 4k75.D3 ket D2 Lk D1 Ferh/b, Lk D3 ket %, D1 He DO FEHib, e D2 Fiti %,
Szhr AR 2 A G U D3 R DO.IA Y PCI PM Spec #l i BN PCT 4 4%t L < 45 F 545 2
WA F S D3 A DO.Tij D1,D2 &k 1, T B -2 o A S, O A AR AR5
5, B NG FR.

X H AT D3 FEHLE D, T A PR ASEEAN D3R PR T g, —Fd 3l i erk s, b s
ARAEAS, PO B bW H, TR X ) R AE AL B A I e 2 K (AR T, DR A AT 2 T
FATRAHLI IR, — Pl B4 4% 1, oI 4% A LIE B 5 1 T 2% T2
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h T XA X RE DL, 2 X Spec R TEAEEA155F 0 D3hot Fl D3cold. WAIE [k
Pk, D3hot 1 D3cold X 5l T4 %4 Vee. A D3hot 4 A 5] DO nJ LLif iS5 PMCSR %47
22, M\ D3cold # A% DO W LLE N E Vee Al RST#15 54 2k (assert). ifii 4 T X 433X i
DO, V4 M D3cold #id k) DO #2224 uninitialized DO state, Bl R#E4k 1 DO, 4% & 7F
power on reset Z i, &b X PR YIHII DO RAS. S T AV 5 1) DO RE
#iFRZ 4 DO active state, Bl DO 35 BRAR A =, A ERFX reset 2 A A2 83E X uninitialized
DO state, %k M D3cold &[1[F] DO 2 3E NI PR A, PR A 2 20 S B Syl dn AL, i 4 1K
M D3hot i& 13 DO #5/&3E A f#) DO active state, X FiiRk 2 24 4R wh A I BB L64L T .

iy D LIRS T EIEIRRAS . 24—~ PCL e Ak X RoRA (K IRH, ePtaT AYS e i Be B3],
(EEANTT LA IR) & A7 25 18], 1/ O 21,

D2 {RATH L D1 44 5 2 f . 4 4R & KRS IR ) 42 58 1, B M D2 #5251 DO active % /b %
200 f#F.1fi ) D3 1 DO FIFEAEIN % b 75 % 10 25,

1F drivers/usb/core/hcd.h H5E LT LU N X FE—2852,

104 # define __ ACTIVE 0x01

105 # define __ SUSPEND 0x04

106 # define __ TRANSIENT 0x80

107

108 # define HC_STATE_HALT 0

109 # define HC_STATE_RUNNING (__ACTIVE)

110 # define HC_STATE_QUIESCING
(__SUSPEND|__TRANSIENT|__ACTIVE)

111 # define HC_STATE_RESUMING
(__SUSPEND|__TRANSIENT)

112 # define HC_STATE_SUSPENDED (__SUSPEND)

113

114 #define HC_IS_RUNNING(state) ((state) & __ACTIVE)
115 #define HC_IS_SUSPENDED(state) ((state) & __ SUSPEND)

ENAEME AW EEMNTH L kM. XHREANE 244 17T FHF BT
HC_STATE_SUSPENDED,hcd->state {14 i ik 2% 2 2 52 EAEFRA 2 i & 2 ik (¥ e84
H,configure_hc()# 4 hcd->state & 4 T HC_STATE_SUSPENDED, ifi 2 5 & A17E
start_rh() # X 8¢ % & & T HC_STATE_RUNNING, t &t /& ¥t , iE % T 1F i i
fik,hcd->state &t HC_STATE_RUNNING,{H /&4 55— A7 &9 hed->state #E A
HC_STATE_SUSPENDED, ‘& it £ hcd_bus_suspend, ifi X 4~ e& % 14 417 /7 1 & 4 it
i, hub_suspend < 5 e T2 Wt & ud, £ hub_suspend i it hed_bus_suspend
i hcd->state W& A T HC_STATE_SUSPENDED 2 J)5,iXx B 244 17 if 4055 2, 285 FI
dev->current_state, TAT Ui T, 1E% TAEM UG, PCI #4458 Vi 4k T DO CIRZS, B HL[1)
PCI_DO.

ES T X H H fi % 5 W H
pci_save_state,pci_disable_device,pci_set_power_state,pci_enable_wake XK
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#1517 2% Documentation/power/pci.txt SO/ UL T PCI 8 £ IK S0 N 1% 4 W] 4 5
suspend/resume HFE T R F SCEEIRA A I gt a0 1E A T4 usb_hcd_pci_resume &%+
FeAl183% 8 1 pci_enable_wake, pci_enable_device,pci_set_master,pci_restore_state
ey IDNTE 8

IR AR — DA THURL M TN, A AT BT B IR AR P HEE 45 N 2D BN A% 2 D BB ).

248 17,pci_save_state, {RA7 A {E 4L 2 FiT PCT ¥C 1 2 (1], 50 56 MERM 1 30,48 pi il
ZF A IHT 64 4 bytes fRAFE K.

249 17,pci_disable_device,it" I/0,bus mastering,irq A& 4 ihg 2 o hi, X
T PCI 5 4 WL IR BRI FE A SR LRI, Bl — A PCT 8¢ 4% St i 1R ZR i 2 /R A BRI T DMA T,
SR T AT A R e AR S PME#15 5 R Ak, AR T 0 EARAPIRES LA G R S22 .

262 17, Fef it Pt L 52 /2 D3hot, i A2 D3cold, Jif UX Lt i 0 PCI_D3hot.

276 17 F1 277 47,565 M, pci_enable_wake() B £, XA BB S AN SRR — R EOIR
A, HA 1 B3 10— PCI_D3hot, — e PCI_D3cold, i3 il & 845 ¢ 4% 1l LA X P FuR A
ek PME#1{5 5 . (PME# 5t /& Power Management Event Signal, Bl vy J5 & B S fF {5
5. )PME#15 5 /& PCI Power Spec " H i 2 a5 i 1) — AN 44 1]t S — /N0 % A5 B 5O e ) LU
RS, B AT LURIE—AS PME#15 5. M A& 2 15 AV RIE(E 5 W2 A TR, F HERRS A
—ANFF BT LA B gt & S D3hot A D3cold T FFFF 5%, 13X HL pei_enable_wake (145
EABBERRITIE LS B 1 EEaE enable 43 0 HEZatit disable. ifimEAITix B 1)
wake LT 265 171 267 473X AN W15 3 (1, E A Rl nie 0 JEEAS J i nge .

278 7, WL HAL R D, AT usb_hed_pei_resume B U AT . SRl Bk (2 FE, Rk
2, .

293 47, tn B B, % B power_state i PMSG_SUSPEND.

295 17 % 305 17, A FiX4> CONFIG_PPC_PMAC 2 Ja 4 E N RARE SN T, iIXFlish 2 A1
1999 FEIBI A 50 JH4F K[ I

/2 usb_hcd_pci_suspend #i4i K T, MiigA 1>KFE usb_hcd_pci_resume.

=~ \ o
SEER PR EE (PO
X/ usb_hcd_pci_resume 3k H drivers/usb/core/hcd-pci.c:

312 /**

313 *usb_hcd_pci_resume - power management resume of a PCI-based HCD
314 * @dev: USB Host Controller being resumed

315 *
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316
317

* Store this function in the HCD's struct pci_driver as resume().

318 int usb_hcd_pci_resume (struct pci_dev *dev)

319 {

320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346

struct usb_hcd *hcd;
int retval;

hcd = pci_get_drvdata(dev);
if (hcd->state != HC_STATE_SUSPENDED) {
dev_dbg (hcd->self.controller,
"can't resume, not suspended!\n");
return O;

#ifdef CONFIG_PPC_PMAC
/* Reenable ASIC clocks for USB */

if (machine_is(powermac)) {
struct device_node *of_node;

of _node = pci_device_to_OF_node (dev);

if (of_node)
pmac_call_feature (PMAC_FTR_USB_ENABLE,
of_node, 0, 1);
3
/* NOTE: chip docs cover clean "real suspend" cases (what Linux

* calls "standby", "suspend to RAM", and so on). There are also
* dirty cases when swsusp fakes a suspend in "shutdown" mode.

*/
if (dev->current_state != PCI_DO) {

347 #ifdef DEBUG

348
349
350
351
352
&pmcr);
353
354
355
was
356
357

int pcCi_pm;
ulé pmcr;

pci_pm = pci_find_capability(dev, PCI_CAP_ID_PM);
pci_read_config_word(dev, pci_pm + PCI_PM_CTRL,

pmcr &= PCI_PM_CTRL_STATE_MASK;
if (pmcr) {

/* Clean case: power to USB and to HC registers

* maintained; remote wakeup is easy.

*/
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358

D%d\n",

359
360
361
362

transceiver

to

pCi_

363
364
365
366
367
368
369
370
371
372
373
374 #endif
375
376
377
378
379
380
381
382
383

384
385

dev_dbg(hcd->self.controller, "resume from PCI

pmcr);
¥ else {
/* Clean: HC lost Vcc power, DO uninitialized
* 4+ Vaux may have preserved port and

* state ... for remote wakeup from D3cold
* 4+ or not; HCD must reinit + re-enumerate
b 3

* Dirty: DO semi-initialized cases with swsusp
* 4+ after BIOS init

* 4 after Linux init (HCD statically linked)
*/

dev_dbg(hcd->self.controller,
"PCI DO, from previous PCI D%d\n",
dev->current_state);

/* yes, ignore these results too... */
(void) pci_enable_wake (dev, dev->current_state, 0);
(void) pci_enable_wake (dev, PCI_D3cold, 0);

} else {
/* Same basic cases: clean (powered/not), dirty */
dev_dbg(hcd->self.controller, "PCI legacy resume\n");

/* NOTE: the PCI API itself is asymmetric here. We don't need

* pci_set_power_state(PCI_DO0) since that's part of re-enabling;
* but that won't re-enable bus mastering. Yet

disable_device()

386
387
388
389
390
391
392
393
394
395
396
397

* explicitly disables bus mastering...
*/
retval = pci_enable_device (dev);
if (retval < 0) {
dev_err (hcd->self.controller,
"can't re-enable after resume, %d!\n", retval);
return retval;
b
pci_set_master (dev);
pci_restore_state (dev);

dev->dev.power.power_state = PMSG_ON;
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398

399 clear_bit(HCD_FLAG_SAW_IRQ, &hcd->flags);
400

401 if (hcd->driver->resume) {

402 retval = hcd->driver->resume(hcd);
403 if (retval) {

404 dev_err (hcd->self.controller,
405 "PCI post-resume error %d!\n", retval);
406 usb_hc_died (hcd);

407 }

408 >

409

410 return retval;

411}

330 174 340 17, #sh 2 7] usb_hed_pci_suspend.

346 47, B SE I, W L PCI_DO, B4 St ANELE B resume T .

37617,377 47, pci_enable_wake {H & A& 5 = AN HUE O, BX &, 1 R IEATI7E
usb_hcd_pci_suspend & 2| 1L A — 5 03X HLOCH I YR N PME#RE ),

LA PCI_D3cold ) PME#HRES, I IX PIROIRAS F #cAT 16 B AL PME#15 5 1.

388 17,pci_enable_device, fHTHI AR pci_disable_device A%} W SR IA 2k — IR G
FIXA R EL, 4 414E usb_hed_pci_probe Sk T XA R #K.

394 17,pci_set_master, 7 W & UG TAE 2 0~ 7% 8 H B 24 il LS AT A &3k — IR
FIX A ph %, 4475 usb_hed_pci_probe i T XA %,

395 17,pci_restore_state, /R @R AFI I A pci_save_state FHX M. WK 5 4415171 PCI
BT E =S ).

— ) NFF A power_state ¥#% & & PMSG_ON.

399 17, HCD_FLAG_SAW_IRQ x4~ flag & XAK. H Alan Stern [#)if it &, X1 flag &
FHSRICARAE B ) n S —> urb 723X 4 flag i 45t T LUG unlink, 3l B kA 1 fg o -5 S 1.
L i BAEPAA X B ) clear_bit #5 s T iXA flag, i BLIX i fEfREL unlink —4> urb, 84—
SE A W R N A3 IXA flag I ARAS K, in R 382 Greg, 3k 5 e 21X A flag 45 M.

401 47, M W driver->resume, %} T uhci, ¥t J& uchi_resume K % .k H
drivers/usb/host/uhci-hcd.c:

779 static int uhci_resume(struct usb_hcd *hcd)

780 {
781 struct uhci_hcd *uhci = hcd_to_uhci(hcd);
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782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818

819 }

dev_dbg(uhci_dev(uhci), "%s\n", _ FUNCTION_ );

/* Since we aren't in D3 any more, it's safe to set this flag
* even if the controller was dead.
*/
set_bit(HCD_FLAG_HW_ACCESSIBLE, &hcd->flags);
mb();

spin_lock_irgq(&uhci->lock);

/* FIXME: Disable non-PME# remote wakeup? */

/* The firmware or a boot kernel may have changed the controller
* settings during a system wakeup. Check it and reconfigure
* to avoid problems.
*/

check_and_reset_hc(uhci);

/* If the controller was dead before, it's back alive now */
configure_hc(uhci);

if (uhci->rh_state == UHCI_RH_RESET) {

/* The controller had to be reset */
usb_root_hub_lost_power(hcd->self.root_hub);
suspend_rh(uhci, UHCI_RH_SUSPENDED);

spin_unlock_irq(&uhci->lock);

if (luhci->working_RD) {
/* Suspended root hub needs to be polled */
hcd->poll_rh = 1;
usb_hcd_poll_rh_status(hcd);

b

return O;

1 uhci_suspend Fr 5 4H i, ix B 3 2 'l HCD_FLAG_HW_ACCESSIBLE X4~

flag.

Mif% check_and_reset_hc #l configure_hc X P4~ p& Bl & — FFIR ARG AL uhci i
PRI resume RIS init (0B A ) A s 2 AR ARARLT) .
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M rh_state ¥ & & UHCI_RH_RESET (1t 5 A — 4k, Bl finish_reset H.iX /™ p& ZE AT L
AL — W T o B g s B AE NI U X S check_and_reset_hc() H st & 8
finish_reset(). T & FFE i — A8, ZEAATTIX AN 256 finish_reset S A& 48 F 2ib 3 AT 1 F
YA check_and_reset_hc()M ik :

164 /*

165 * Initialize a controller that was newly discovered or has lost power

166 * or otherwise been reset while it was suspended. In none of these cases

167 * can we be sure of its previous state.

168 */

169 static void check_and_reset_hc(struct uhci_hcd *uhci)

170 {

171 if (uhci_check_and_reset_hc(to_pci_dev(uhci_dev(uhci)),
uhci->io_addr))

172 finish_reset(uhci);

173}

SE R W, uhci_check_and_reset_hc 7& A TIX AN s246 iR [FfE — 52 2 0. (78 kdb mh AT Thr L
ffH rd 4 KA H -t %eax, K Yoeax 1w QA pA B IR [P BT AFRATT ol LA B 4E
IXANSIZEG i ST K S Y B A uhci_check_and_reset_hc KT —47, 54 Y%eax IR &
0.) T 2T 15k3 uhci_check_and_reset_hc & — K W4z 2 O.

85 /*
86 * Initialize a controller that was newly discovered or has just been
87 * resumed. In either case we can't be sure of its previous state.

88 *

89 * Returns: 1 if the controller was reset, 0 otherwise.

90 */

91 int uhci_check_and_reset_hc(struct pci_dev *pdev, unsigned long base)

92 {

93 ulé6 legsup;

94 unsigned int cmd, intr;

95

96 /*

97 * When restarting a suspended controller, we expect all the

98 * settings to be the same as we left them:

99 *

100 * PIRQ and SMI disabled, no R/W bits set in USBLEGSUP;
101 * Controller is stopped and configured with EGSM set;
102 * No interrupts enabled except possibly Resume Detect.
103 *
104 * If any of these conditions are violated we do a complete reset.
105 */
106 pci_read_config_word(pdev, UHCI_USBLEGSUP, &legsup);
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107 if (legsup & ~(UHCI_USBLEGSUP_RO | UHCI_USBLEGSUP_RWC))
{

108 dev_dbg(&pdev->dev, "%s: legsup = 0x%04x\n",

109 _ FUNCTION__, legsup);

110 goto reset_needed;

111 >

112

113 cmd = inw(base + UHCI_USBCMD);

114 if ((cmd & UHCI_USBCMD_RUN) || !'(cmd &
UHCI_USBCMD_CONFIGURE) ||

115 I(cmd & UHCI_USBCMD_EGSM)) {

116 dev_dbg(&pdev->dev, "%s: cmd = 0x%04x\n",

117 _ FUNCTION__, cmd);

118 goto reset_needed;

119 >

120

121 intr = inw(base + UHCI_USBINTR);

122 if (intr & (~UHCI_USBINTR_RESUME)) {

123 dev_dbg(&pdev->dev, "%s: intr = 0x%04x\n",

124 _ FUNCTION__, intr);

125 goto reset_needed;

126 >

127 return O;

128

129 reset_needed:

130 dev_dbg(&pdev->dev, "Performing full reset\n");

131 uhci_reset_hc(pdev, base);

132 return 1;

133 }

FIIXAS s HEATT N AERTaR UL, 5 A BLEAS A IF T AR T e R BB IRRE , 11 ok ol 2
KA E Je 15 2 reset, WU T8, it Bk %) reset_needed iX B, 4447 uhci_reset_hc(), it &
FLIEMHAT reset. mun REIPAT T reset, AR EHE L 1.6 WM EHAT 127 47,1211 0. T
SEMANTREE T AT SR h, 5 e B reset, RN R reset T X AN REHLR T T 1, T
7 finish_reset il #h47 7, v 4552 L finish_reset Jf A7 # 17

BRI NEANTE ELARRE AR 122 473X LR JE 75 ZAR R — 1 BRI reset, 84 Ui 7R L
AW, B T UHCI_USBINTR_RESUME LSR5 48 LA i 47 %4 enabled ¥, 8 4 75
Mh4s 7549 reset 7, B, %25 1] uhci_reset_hc 7 .1fi7F uhci_reset_hc F1 4444 UHCI
(1) 5 7 25 A7 2 A0 G 2%, B B disable. ifEX A ol 1 finish_reset &, XA &
Hi'E rh_state 4 UHCI_RH_RESET,t {7 &% T UHCI_RH_RESET, i ¥ i /> ek 204
SR e

807 4T,usb_root_hub_lost_power >k B drivers/usb/core/hub.c:
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1095 /**

1096 * usb_root_hub_lost_power - called by HCD if the root hub lost Vbus

power
1097
1098
1099
1100
1101
1102

ports.
1103

* @rhdev: struct usb_device for the root hub

* The USB host controller driver calls this function when its root hub
* is resumed and Vbus power has been interrupted or the controller
* has been reset. The routine marks all the children of the root hub
* as NOTATTACHED and marks logical connect-change events on their

1104 void usb_root_hub_lost_power(struct usb_device *rhdev)

1105 {
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127 }

struct usb_hub *hub;
int portl;
unsigned long flags;

dev_warn(&rhdev->dev, "root hub lost power or was reset\n");

/* Make sure no potential wakeup events get lost,
* by forcing the root hub to be resumed.
*/
rhdev->dev.power.prev_state.event = PM_EVENT_ON;

spin_lock_irgsave(&device_state_lock, flags);
hub = hdev_to_hub(rhdev);
for (portl = 1; portl <= rhdev->maxchild; ++portl) {
if (rhdev->children[portl - 1]) {
recursively_mark_NOTATTACHED(
rhdev->children[portl - 1]);
set_bit(portl, hub->change_bits);

by

spin_unlock_irgrestore(&device_state_lock, flags);

1099 % 1102 10 JUFFHERERAS LI B AR B AR 150 B8 SO 4 A Ak B RS HL 1)
RS T RS BT L B R T NI T B R 25, MRS LR 211 0
S LA A R BLARRS T

0% uhci_resume() &%k, 5 — Ak %, suspend_rh () H— A 92 Br B AE AT A g
1, suspend_rh # i IR 7 R AT =4k, BT ARPAATTHS LG B T, i B 8 — Ak X AN e
B Ll A B L) B AN S, WM Ok B AT A% 3 1) 43 a2 UHCI_RH_AUTO_STOPPED i
UHCI_RH_SUSPENDED, ifijix — X A 1% i 1) 3 & UHCI_RH_SUSPENDED.{H j&t Fl1.Z i H
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RAAT suspend_rh AL — A2 4Ch UHCI_RH_SUSPENDED (1)1 & AN [H], tE I it
%1,rh->state Jt UHCI_RH_RESET. & 23X A e& At AN AR, BATTANGS FEUG oK

259 static void suspend_rh(struct uhci_hcd *uhci, enum uhci_rh_state
new_state)

260 __ releases(uhci->lock)

261 _ acquires(uhci->lock)

262 {

263 int auto_stop;

264 int int_enable, egsm_enable;

265

266 auto_stop = (new_state == UHCI_RH_AUTO_STOPPED);

267 dev_dbg(&uhci_to_hcd(uhci)->self.root_hub->dev,

268 "%s%s\n", _ FUNCTION__,

269 (auto_stop ? " (auto-stop)" : ""));

270

271 /* If we get a suspend request when we're already auto-stopped

272 * then there's nothing to do.

273 */

274 if (uhci->rh_state == UHCI_RH_AUTO_STOPPED) {

275 uhci->rh_state = new_state;

276 return;

277 }

278

279 /* Enable resume-detect interrupts if they work.

280 * Then enter Global Suspend mode if _it_ works, still configured.

281 */

282 egsm_enable = USBCMD_EGSM;

283 uhci->working_RD = 1;

284 int_enable = USBINTR_RESUME;

285 if (remote_wakeup_is_broken(uhci))

286 egsm_enable = 0;

287 if (resume_detect_interrupts_are_broken(uhci) || 'egsm_enable
[

288 ldevice_may_wakeup(

289
&uhci_to_hcd(uhci)->self.root_hub->dev))

290 uhci->working_RD = int_enable = 0;

291

292 outw(int_enable, uhci->io_addr + USBINTR);

293 outw(egsm_enable | USBCMD_CF, uhci->io_addr + USBCMD);

294 mb();

295 udelay(5);

296
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297 /* If we're auto-stopping then no devices have been attached

298 * for a while, so there shouldn't be any active URBs and the

299 * controller should stop after a few microseconds. Otherwise

300 * we will give the controller one frame to stop.

301 */

302 if ('auto_stop && !(inw(uhci->io_addr + USBSTS) &
USBSTS_HCH)) {

303 uhci->rh_state = UHCI_RH_SUSPENDING;

304 spin_unlock_irg(&uhci->lock);

305 msleep(1);

306 spin_lock_irg(&uhci->lock);

307 if (uhci->dead)

308 return;

309 >

310 if (1(inw(uhci->io_addr + USBSTS) & USBSTS_HCH))

311 dev_warn(&uhci_to_hcd(uhci)->self.root_hub->dev,

312 "Controller not stopped yet!\n");

313

314 uhci_get_current_frame_number(uhci);

315

316 uhci->rh_state = new_state;

317 uhci->is_stopped = UHCI_IS_STOPPED;

318 uhci_to_hcd(uhci)->poll_rh = lint_enable;

319

320 uhci_scan_schedule(uhci);

321 uhci_fsbr_off(uhci);

322}

PRu] LLEE AR, H AN e B A AR AT DU S, B0 SN T 5 2 AR n] LA S XA R4
HEGATH ENCAR SR, XK 282 17 LN AR S AT . i A Al 1 o SOt A& ik HC 7
M reset HiER 2 5 BHAEE AR BRI Z AN BRATT 75 2R R 12 uhci->working_RD H &
FEIXAN PR AP B, ) HLIE R R BN IZ R B2 10X flag s 1 sl SRt it
F55h N EIX A Root Hub A8yl ).

LARURA Ry 2 3] 290 4T,uhci->working_ RD XA E A T O AR, X AT AR
A7 2R ZE A, S2br Brh H AR 8 2 L, WRZARRS 2 % — AN fik egsm_enable )42
=[], remote_wakeup_is_broken()iXA & H LRI BEAT, U A R E LAERE R, ATEE| T
—A~ Bug, fEAEAT) A7V8X EM b, W AT B & Ad AR usb i E, I H uhci-hed #E8om# 1, 0
RYGEAIME STR(Suspend-to-RAM). M YIS 1 H & SR #r, X AR F i BIOS A 83
TR P AT ) R, AR A U I A B PR R, SR, N AU IR — S AN A% 8 B 28 A T 3k,
BT T T R T T T R T s T S ARSI AT I T AR, e 4 4E 2006 4F 10 H,
H TSR EIT T —F4E, i Alan Stern KE-EAE T — patch, LA G 3E L i x4
AR B FXAN R L, RO FE I8 21 A b (13X HAR 25 1) A i, 3 E egsm_enable 2 0,8 disable
EGSM.IM IE# TE UL N el RE: 1.1 resume_detect_interrupts_are_broken() ))& F 4 4
Hh—LEfE () Bug, IEH THOL N ESZEAPZ MR 0.87LL,290 17505 EXTRZH KB EA L
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PAT . e 5 2 ,working_RD JE A& B Dl e it & 1,1 int_enable 1] LLiA 52 4
USBINTR_RESUME. Jii # & kA HARMA 1EEE T BN HI8S, E2FTJF T Resume 1)+ I, iX
FEA W &R N TG B2 M E L2 R 3R — R, Wl H SIS A XK EAR?

dmidecode W4.)

P12 uhci_resume (), 813 173XAN if 4 F ) UG- AS 23 il 2 (1. IR AN 36 30 B poll_rh
WA E ,usb_hcd_poll_rh_status A — 1 R 21X B :

— e I AR R A SRR ] N T A ]
IXFf uhci_resume 4R 1. 1 & F,usb_hcd_pci_resume tH45 54 1.

B Jr AT, A RN WIS A AT 1 g 1 RPIRES W 20 s T 43 A TS RS uhci_irg, ¢
Ml G GXA KA 421 F1 422 47 A gekill 2 USBSTS_RD 1) v W 1 i i, o
usb_hcd_poll_rh_status 4?22 & & Eilid usb_hcd_poll_rh_status X4~e%074 g
FE- TN TG AR 1 3 3k 7 3 AR T BAT A A 1) 8, Dl SRS T, DR R R DGR T

ATt fe KRR 1) 0, IR AR B B AR A 2 S RIS 1, 4 & ATT 80 JEk'S, 1%k
P4 suspend_rh 1 285 47 % 290 17454, 28 J5 4 uhci_resume H1 813 1742 817
AT ARG HE A working_RD 3X AR f 25 i FRATT 80 i 2 45 (1) A5 8 DI SI2 1T iy A%
THBNRAGHR, SEAT A LGRS LERl | R RAE ML bug W2 9P X — AR N 8 57 R i
XIS T e B S RS BT A A S AR R ERA X — AR, FUR TR AR A
AT A A% 3, B A2 R A PR 8 A 2 S SR, A ] SR FEL S A 15 25 B 28 8 A 2 U K
N —FEANK 58 353X ARG e ?

FSBR

IAEARFRATRGE—F fsbr R 2 it FSBR A4 &yl 7, H 2 Il TR Z X T
fsbr 197225 AR B AL ERASKRATEE — 1, AR AR FF, R 2 JC R I 2, JEPRVEAR IS A ik
AT Rz L R APz T HPAT 3 ) 2 ARG (R k.

struct uhci_hcd ' 5 X 4 JL 4 B % ,unsigned int fsbr_is_on,unsigned int
fsbr_is_wanted,unsigned int fsbr_expiring,struct timer_list fsbr_timer,iX 64 #R 1 A
fsbr #4511 & LUR H S A ) A0 fsbr i E L.

%42 fsbr_is_on FIEt P4 %L, uhci_fsbr_on 1 uhci_fsbr_off, i [T X, i+ ik fsbr_is_on
1, JR#ikE fsbr_is_on 4 0.

%A% fsbr_is_wanted FJt 2 PN %, uhci_urbp_wants_fsbr #1 uhci_scan_schedule.
[FFE, i il fsbr_is_wanted 4 1,J5# il fsbr_is_wanted >4 0.

2 fsbr_expiring F{EJEH =4k, uhci_urbp_wants_fsbr, % &% 0,uhci_fsbr_timeout,
& B A 0,uhci_scan_schedule, % &4 1.
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1M fsbr_timer 14 —ANT i 8%, B 4&7E uhci_start Hililid setup_timer ¥4k, 455E T bR
¥ uhci_fsbr_timeout(),ifi# uhci_scan_schedule()# i/l mod_timer sk 511& T ix AN & I
YEst 7E uhci_urbp_wants_fsbr()# i del_timer ik 7 XN iH i 2% .48 uhci_stop A i

i del_timer_sync JKHERR T X e i ESL.

FATAYISEARF — T 253X 58 I KE SR G0 E 1) pR 2G5 K 4 ?uhci_fsbr_timeout() >k

drivers/usb/host/uhci-q.c:

92 static void uhci_fsbr_timeout(unsigned long _uhci)

93 {

94
95
96
97
98
99
100
101
102

103 }

] LAE B A sk B B2 T uhci_fsbr_off()ifi &, it LAAb 2 % & fsbr_expiring 24 0.
AT uhci_fsbr_off() KR 2 fsbr_expiring JE 0.7 & MA{12k#] uhci_scan_schedule

struct uhci_hcd *uhci = (struct uhci_hcd *) _uhci;

unsigned long flags;

spin_lock_irgsave(&uhci->lock, flags);

if (uhci->fsbr_expiring) {
uhci->fsbr_expiring = 0;
uhci_fsbr_off(uhci);

b

spin_unlock_irgrestore(&uhci->lock, flags);

+£FEHH mod_timer ¥ L F .

1705 /*

1706 * Process events in the schedule, but only in one thread at a time

1707

1708 static void uhci_scan_schedule(struct uhci_hcd *uhci)

1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724

*/

{

rescan:

inti;
struct uhci_gh *gh;

/* Don't allow re-entrant calls */

if (uhci->scan_in_progress) {
uhci->need_rescan = 1;
return;

by

uhci->scan_in_progress = 1;

uhci->need_rescan = 0;
uhci->fsbr_is_wanted = 0;

uhci_clear_next_interrupt(uhci);
uhci_get_current_frame_number(uhci);
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1725 uhci->cur_iso_frame = uhci->frame_number;

1726

1727 /* Go through all the QH queues and process the URBs in each one
*/

1728 for (i = 0; i < UHCI_NUM_SKELQH - 1; ++i) {

1729 uhci->next_gh = list_entry(uhci->skelgh[i]->node.next,

1730 struct uhci_gh, node);

1731 while ((gh = uhci->next_gh) != uhci->skelgh[i]) {

1732 uhci->next_gh = list_entry(gh->node.next,

1733 struct uhci_gh, node);

1734

1735 if (uhci_advance_check(uhci, gh)) {

1736 uhci_scan_gh(uhci, gh);

1737 if (gh->state == QH_STATE_ACTIVE) {

1738 uhci_urbp_wants_fsbr(uhci,

1739 list_entry(gh->queue.next, struct urb_priv, node));

1740 b

1741 >

1742 >

1743 ¥

1744

1745 uhci->last_iso_frame = uhci->cur_iso_frame;

1746 if (uhci->need_rescan)

1747 goto rescan;

1748 uhci->scan_in_progress = 0;

1749

1750 if (uhci->fsbr_is_on && !uhci->fsbr_is_wanted &&

1751 luhci->fsbr_expiring) {

1752 uhci->fsbr_expiring = 1;

1753 mod_timer(&uhci->fsbr_timer, jiffies +
FSBR_OFF_DELAY);

1754 }

1755

1756 if (list_empty(&uhci->skel_unlink_gh->node))

1757 uhci_clear_next_interrupt(uhci);

1758 else

1759 uhci_set_next_interrupt(uhci);

1760 }

A LA AETH mod_timer 2 85, BA & W E T fsbr_expiring 25 1.1 mod_timer # &
MIZERT j& FSBR_OFF_DELAY.1X /M1 K I drivers/usb/host/uhci-hcd.h:

88 /* When no queues need Full-Speed Bandwidth Reclamation,
89 * delay this long before turning FSBR off */
90 #define FSBR_OFF_DELAY msecs_to_jiffies(10)
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91
92 /* If a queue hasn't advanced after this much time, assume it is stuck */
93 #define QH_WAIT_TIMEOUT msecs_to_jiffies(200)

TATE 2K AN e SR T, 50 5 NI B0, 3 M A 2 % AT B IER &R L SE B b A
struct uhci_gh 44— b1, unsigned int wait_expired,uhci_activate_gh B & & N
0,uhci_advance_check H 0P x&E e, —RKEN 0, —XKEN 1L.IXNEERS
QH_WAIT_TIMEOUT #=%.

Ak FATIE S BT X AN %2, FSBR_OFF_DELAY, & S nl %1, 4t % 10 =ZFb. 348 Alan
Stern KA, A U FSBRIZAMHLHE —F 78 20 R FH U L], 0 e e — @ FE 8 B3
T &G G, BT UA— BUe B g T VAR R ) disable 5.4 Alan Stern 45,
W —/~ URB {5 111§ A FSBR 1A% 10 Z=Z#, U 5¢Hi (turn off)FSBR, #it kit 10 =&
ARG IRANFEFHRAL 53— URB T

sefr _BAE uhci_add_fsbr() A, JIWr i 2 i $—4 urb ) URB_NO_FSBR X/ flag %A #f 1%
B BCE urbp->fsbr 4 1,555 FAREA AL ET) L= ik E URB_NO_FSBR x4~ flag, it
PLIE AR B FRAT AT LA urbp->fsbr & & 2 #% uhci_add_fsbr() & & & 1.1 i
uhci_add_fsbr() i e& Zst W4, uhci_submit_bulk()#1 uhci_submit_control(). 5 LA fn 5
BA5EFE debugfs SCIF R 1) R Bt s I, AR5 Bulk A& 4B AL e i %, FSBR
— £ 0,1 fsbr_is_on —5& /& O.1M7EF Bulk f&4el & 4y bl AL 4 i i, FSBR TN 1% /&
1, bl XM St B RAES U BRI, 1X —Z13% copy T — AL THIRIISCARZ U A

localhost:~ # cat /sys/kernel/debug/uhci/0000\:00\:1d.0
Root-hub state: running FSBR: 1

HC status
usbcmd = 00cl Maxp64 CF RS
usbstat = 0000
usbint = 000f
usbfrnum = (0)958
flbaseadd = 146eb958
sof = 40
statl = 0095 Enabled Connected
stat2 = 0080

Most recent frame: 31a41 (577) Last ISO frame: 31a41 (577)
Periodic load table

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Total: 0, #INT: 0, #IS0O: 0

X RATER"FSBR"2Fr XN T uhci->fsbr_is_on.
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{HIE 1 fsbr_is_on [15& uhci_fsbr_on()ifiA & uhci_add_fsbr(),##H uhci_fsbr_on()
#& uhci_urbp_wants_fsbr(), 7t uhci_urbp_wants_fsbr() 75 Z 4K urbp->fsbr, [
BATNIA T ,uhci_add_fsbr(){t urbp->fsbr & T 1,7 LLiX B uhci_fsbr_on A& #hA7.

79 static void uhci_urbp_wants_fsbr(struct uhci_hcd *uhci, struct urb_priv

*urbp)
80 {
81 if (urbp->fsbr) {
82 uhci->fsbr_is_wanted = 1;
83 if (luhci->fsbr_is_on)
84 uhci_fsbr_on(uhci);
85 else if (uhci->fsbr_expiring) {
86 uhci->fsbr_expiring = 0;
87 del_timer(&uhci->fsbr_timer);
88 )
89 b
90 }

W uhci_urbp_wants_fsbr() 45 = A~ e& %L, M 25—~ F1 4R & uhci_urb_enqueue(). 1EWi7E
uhci_urb_enqueue()H 1435 17F 2 HFE, uhci_activate_qgh 8 gh £330% 2 )5, v LU
Fil uhci_urbp_wants_fsbr X% fsbr 7.

W LAEBIE 2 5 AT ARHEX A FSBR @& AT 0 We?thik 2 Ui fsbr_is_on & &N 0 1)
uhci_fsbr_off ff 4 i g 4 8 H ? F 52 A WA, — A sk & suspend_rh, — ANk 2
uhci_fsbr_timeout. FAT5E KRG 5 &, e 1E AL FT I FAT 10 PRI AR A 5 I 3 B 8 52 14D i 2850 17 fl
‘1 mod_timer s %4E uhci_scan_schedule()# i . {H 2 2 A mod_timer 2 £ =
% 1 ,uhci_scan_schedule() #* 1750 47, X —= 4~ 4 fF & fsbr_is_on 2 Zil 4 1,
fsbr_is_wanted 27} 0, fsbr_expiring 4754 0.5 —AN K 1 IXRUFHLR, X 2 DR 1058
TANFIEE = ANA 1738 471X uhci_urbp_wants_fsbr() 5k 7% T fsbr_is_wanted, A7)
F #| uhci_scan_schedule()# 1721 17 EeMiCE®EN T O (02 FTATER R, W
uhci_urbp_wants_fsbr 47 T, &t fsbr_is_wanted & &4 1.5 T fsbr_expiring, ¥4
e 0, % NEsd, BT LLe $UAT AT uhci_urbp_wants_fsbr #8KR & 0, 2 /bl H aix 4
NSOk E X RE B 5 uhci_urbp_wants_fsbr J& AT 23X B T 1737 47X A if
A Wi ) . Bl gh->state 2 & 4% T QH_STATE_ACTIVE, 1 X B # T
uhci_scan_gh.uhci_scan_gh i) H 52 & gh i) urb A2 5 B 4825 T, an R %2, 5t -0
il uhci_activate_gh &% gh->state y QH_STATE_ACTIVE, iR & 1, 8t i H
uhci_make_gh_idle # gh->state & &} QH_STATE_IDLE. ¥t 52 ik 1737 47X if
A 2, BT gh 1) urb BAMT BUE A urb BESR A, IS4 0 fsbr. BI39R ¥ & fsbr_is_wanted
Jo 1 AHJE LA — K ,qh BA B o AR R 1, DR AR R A A ORI L S B R I
fix ,uhci_scan_gh 2 J& ,gh->state xt — & /& QH_STATE_IDLE, fif Ll % %] A8 —
K,uhci_urbp_wants_fsbr g A<l 652, BOEE T urb, It IR A L ZE A
fsbr 7. T & fsbr_is_wanted X/t 03X MifHL ~,1752 4781 1753 174 THPLSHIT
TOXFE, B 4G fsbr_expiring #F i E N T 1,H0K,10 =M 2 )5, uhci_fsbr_timeout K#HAT,
Mifii uhci_fsbr_off W44 44T, fsbr 2145 71 K, X g A1 15-F debugfs, iz & i T,
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localhost:~ # cat /sys/kernel/debug/uhci/0000\:00\:1d.0
Root-hub state: running FSBR: 0

HC status
usbcmd = 00cl Maxp64 CF RS
usbstat = 0000
usbint = 000f
usbfrnum = (0)b04
flbaseadd = 10b57b04
sof = 40
statl = 0095 Enabled Connected
stat2 = 0080

Most recent frame: 384216 (534) Last ISO frame: 384216 (534)
Periodic load table

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Total: 0, #INT: 0, #I1S0O: 0
FSBR 7kl %) 0.

(U, NSEANIERSE, AR DL — DIHHE SR 2 AVEL FEIXAS 10ms 2 9, ASFITEAL RFATT ) LBRAE, 3L
URIZAT—A> Bulk AU urb, IRE A 75?

ANE, EANME 5 AME BU

PRI BT LAEIX 10ms 2 WHEAZ T —A Bulk 28 urb, Ul uhci_urb_enqueue 44/
FH, A uhci_urbp_wants_fsbr # i F 84 mlid sk 2% —F uhci_urbp_wants_fsbr(),
e B, T RIA W E T fsbr_expiring 4 1, 8T LUXANER 1 85 473X else if S 211, K
It uhci->fsbr_expiring X 24 ¥ & 4 0,/H 8 FE 1) /& del_timer 28, BRI AR KERLE
FRAEEENENT 10ms MRS SEHERR T AHGE AR R AN —FF R 2R S B3 R e I DU 7 7
ne?

EATINIA BB AN 2, W B T P i —As I8 A 55— A0, Bl QH_WAIT_TIMEOUT .=
Sz B'EMluhci_advance_check() 1 . 1X A B& ZOAATT ARG PR B & 41O AR — e v = 2, 24 i
MEATT Bk O TR R A AR B A I 2 T X B Bk o AR RS T L R RO
uhci_advance_check()k.

1626 /*

1627 * Check for queues that have made some forward progress.

1628 * Returns 0 if the queue is not Isochronous, is ACTIVE, and

1629 * has not advanced since last examined; 1 otherwise.

1630 *

1631 * Early Intel controllers have a bug which causes gh->element sometimes
1632 * not to advance when a TD completes successfully. The queue remains
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1633 * stuck on the inactive completed TD. We detect such cases and
advance
1634 * the element pointer by hand.

1635 */

1636 static int uhci_advance_check(struct uhci_hcd *uhci, struct uhci_gh *gh)
1637 {

1638 struct urb_priv *urbp = NULL;

1639 struct uhci_td *td;

1640 intret =1;

1641 unsigned status;

1642

1643 if (qh->type == USB_ENDPOINT_XFER_ISOC)

1644 goto done;

1645

1646 /* Treat an UNLINKING queue as though it hasn't advanced.
1647 * This is okay because reactivation will treat it as though
1648 * it has advanced, and if it is going to become IDLE then
1649 * this doesn't matter anyway. Furthermore it's possible
1650 * for an UNLINKING queue not to have any URBs at all, or
1651 * for its first URB not to have any TDs (if it was dequeued
1652 * just as it completed). So it's not easy in any case to
1653 * test whether such queues have advanced. */

1654 if (qh->state !|= QH_STATE_ACTIVE) {

1655 urbp = NULL;

1656 status = 0;

1657

1658 } else {

1659 urbp = list_entry(gh->queue.next, struct urb_priv, node);
1660 td = list_entry(urbp->td_list.next, struct uhci_td, list);
1661 status = td_status(td);

1662 if (!(status & TD_CTRL_ACTIVE)) {

1663

1664 /* We're okay, the queue has advanced */
1665 gh->wait_expired = 0;

1666 gh->advance_jiffies = jiffies;

1667 goto done;

1668 >

1669 ret = 0;

1670 b

1671

1672 /* The queue hasn't advanced; check for timeout */

1673 if (gh->wait_expired)

1674 goto done;

1675
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1676

1677
1678
1679

if (time_after(jiffies, gh->advance_jiffies + QH_WAIT_TIMEOUT))

/* Detect the Intel bug and work around it */
if (gh->post_td && gh_element(gh) ==

LINK_TO_TD(gh->post_td)) {

1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
*/

1697
1698
1699
1700
1701 done:
1702
1703 }

gh->element = gh->post_td->link;
gh->advance_jiffies = jiffies;

ret = 1;

goto done;

gh->wait_expired = 1;

/* If the current URB wants FSBR, unlink it temporarily
* so that we can safely set the next TD to interrupt on
* completion. That way we'll know as soon as the queue
* starts moving again. */
if (urbp && urbp->fsbr && !(status & TD_CTRL_IOC))
uhci_unlink_gh(uhci, gh);

} else {

/* Unmoving but not-yet-expired queues keep FSBR alive

if (urbp)
uhci_urbp_wants_fsbr(uhci, urbp);

return ret;

X H 1673 47 LA N RS IRATTHR A V. 14 %6 wait_expired 1 advance_jiffies #5AS /& 55—
U, Fsz e AT IE & 42 4E uhci_activate_gh 1,245 gh->wait_expired #i% &N T
0,ifi gh->advance_jiffies #¥ & & 7 I I ). QH_WAIT_TIMEOUT #5& Xy 200 %
b, 84 AT AE 4T uhci_scan_schedule [ %47 uhci_advance_check (¥ i
15,1676 17, W H A\ gh B0E I BAEFI L T 200 2280, R BAFIHSR B HT 3t 4% IR0 3X AR IFE
IR XA Y T IRAR A RS ZE L BHE, N JTFERBTAE 319 I BN AR [l , Aok L ZE 40 4%k, ]
S WURMR R FRAL T WA /NI Ik v 3], IS A 1 W] — 7€ thial i T, S A it 4t 1, B Al ™ H b

e

R 3K BRI IR 5 M A2 AT A0 ?

1679 175 1684 17,1 Bl T, 3% Intel [¥1 Bug, 448 %K HASMA 1 s ), 5 .
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1686 17, ¥ & wait_expired A 1.

1692 17,if 4fF X JE =/, % —,urbp A=, 5 —,urbp->fsbr AN%, 8 =4, %G &% &
TD_CTRL_IOC. 3 ix = AN 2, A A uhci_unlink_gh (). VR 5L i 1R I 48 , 1 5 24 wiy
urbp->fsbr A4 =%, Ui L2 fsbr ANEH, F—IRIESHATR'E, A EHIX R SEGL e .

SRS 1695 171X else HLH AR HEIAT T, 55t 1t B AR BA A B AT BT 30k, (H 2 ARk AT R I,
RPN gh oS 2IELE R AR 200 =8, XAEwHE gh 1 urb FAZIHEES urbp, W AT
uhci_urbp_wants_fsbr() LL{r1E fsbr_is_on /38Rt 1. WA ik B i " ANEE L 7 1) 1) MIA 3
f11& W.,qh Wi iE % =5, 8 4 uhci_scan_schedule 5 i 5 I 4 3l AN 25 4 51 48, I8 4
fsbr_is_on AEtNViZfRFEN 1 472

RILH ZE R VRN, W E fsbr_is_on 4 0 (K42 ek % uhci_fsbr_off(), ifi i /T
uhci_fsbr_off K& 7 Wl A4 i) 354 uhci_fsbr_timeout() 2 4b, i — N7, '© ok A&
suspend_rh(). s Larm &AM 24 F W T ,suspend_rh() * & 5 — 17wt 2 W A
uhci_fsbr_off(). it LA 4 AT DURE Sk 2 J5, 34 147 L ZRAF fsbr_is_on {5482 1.

ik, RN E T i uhci_advance_check() fHIATH S —AN5ER, 1692 471
uhci_unlink_gh ()X /Mg 5 R 72T 42

CHM Y Sh_ A=
Bi” st—ANF
AN T T A MER TR — AN TR

B EATENERE A RIREFE, L QH AT FIERAN R R IAT—HHSEE QH MIBASIZETIR
YO, BATAME I HEAT A NS A, JRATA IHRAE QH link &I — AN A BAS, T A I i S 4
QH MBAZI LS unlink, B I B AR < 1L ] 57 2005 5 73, unlink #1 p b SO RT3
TF FATF.Okay, Ml it — midt, — A7 DB AL, 2% UG, Al il 3 ANt i A 2

(EL R U IR AT T s A2 41, S AT TAN SN SO AN Y 25 AR S o AT 51 A7 8 ke, AR S 3 T B TG
FNTELRERN R A QH i T 2 G B AFERAZIIR T 260 NS g n?

RIS, AT A 2 B N2 iR 10 45 skel_unlink_gh 4 ?skelqh[ 144 14 11463, 55448 10
ANEATERAE AT IR AU R, s B 0 S I0E, AT Eat AR A.
BUERE TR AT A e —

# sk ,uhci_unlink_gh X oA ®w OB A X 4 — A
i ,list_move_tail(&gh->node,&uhci->skel_unlink_gh->node), #t & 2, ). /& # 1 it
uhci_unlink_gh ) gh, s Z&## AR T i skel_unlink_qgh A i oELET 52 BAA A jr) 51
TINIEAN BAF 2 S5 W 2 AN 3l S BROR VL8 1 2L SN AR, AR T IR A S 157 BB 2 AN S AL H V3
s BEAR YT AT Rl Sk X A e £, uhci_scan_schedule,

1705 /*
1706 * Process events in the schedule, but only in one thread at a time
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1707

*/

1708 static void uhci_scan_schedule(struct uhci_hcd *uhci)

1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
*/
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749

{

rescan:

inti;
struct uhci_gh *gh;

/* Don't allow re-entrant calls */

if (uhci->scan_in_progress) {
uhci->need_rescan = 1;
return;

by

uhci->scan_in_progress = 1;

uhci->need_rescan = 0;
uhci->fsbr_is_wanted = 0;

uhci_clear_next_interrupt(uhci);
uhci_get_current_frame_number(uhci);
uhci->cur_iso_frame = uhci->frame_number;

/* Go through all the QH queues and process the URBs in each one

for (i = 0; i < UHCI_NUM_SKELQH - 1; ++i) {
uhci->next_gh = list_entry(uhci->skelgh[i]->node.next,
struct uhci_gh, node);
while ((gh = uhci->next_gh) != uhci->skelgh[i]) {
uhci->next_gh = list_entry(gh->node.next,
struct uhci_gh, node);

if (uhci_advance_check(uhci, gh)) {
uhci_scan_gh(uhci, gh);
if (gh->state == QH_STATE_ACTIVE) {
uhci_urbp_wants_fsbr(uhci,
list_entry(gh->queue.next, struct urb_priv, node));

b

uhci->last_iso_frame = uhci->cur_iso_frame;
if (uhci->need_rescan)

goto rescan;
uhci->scan_in_progress = 0;
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1750 if (uhci->fsbr_is_on && !uhci->fsbr_is_wanted &&

1751 luhci->fsbr_expiring) {

1752 uhci->fsbr_expiring = 1;

1753 mod_timer(&uhci->fsbr_timer, jiffies +
FSBR_OFF_DELAY);

1754 3

1755

1756 if (list_empty(&uhci->skel_unlink_gh->node))

1757 uhci_clear_next_interrupt(uhci);

1758 else

1759 uhci_set_next_interrupt(uhci);

1760 }

WHATE 1728 171X for fiE4, %) skelgh[ 1241 O JFaATEH, HE 9,1 2] 9 WA UL T, 1M O,
AL O 44 F &, 5% skel_unlink_gh PR R—A gh BATHEIR, B—1 gh $U4T—K
uhci_advance_check(),ifi skel_unlink_gh iXANBAEHE K gh 30 & E— & RIWI#E
uhci_advance_check Fi%® T wait_expired & 1 1,5 &4 ol Re ks v &k, N 4
uhic_unlink_gh() 313k R4 uhci_advance_check(), 7 5l (k4 77 , i 5 i b 77 38 F e 1
TN ANEN SRR T .

FIETRATIAE 2> Wi R I K F5X 4 uhci_advance_check. 55—, qh S K Ay 8 i 4k o 3k
skel_unlink_gh 1,54 1673 17 if 412062 11, X P& O~ uhci_advance_check it B #z
R T AE R A e 1R [A T 2 )5k #] uhci_scan_schedule, 1736 17,uhci_scan_gh
ah 2 W AT, ¥ N B uhci_scan_gh 11,1602 47,1 gh it fH urb,1617 1T
uhci_activate_qgh #t & # $ 17, B b gh ¥ &= ¥ ¥ 35 ,gh->state & i W B N
QH_STATE_ACTIVE, & & AR E F O JE. T 2w R me 7 HEA.

T T 58 A o, 2l uhci_unlink_gh() 4342\ skel_unlink_gh 7 .{H& AN F S 3k
I, BT LU XA AT P3G uhci_advance_check (11,1673 173X if SR — @i a2 748 )5 i
RE KB, B4 1697 /T2 HHIT, I 1697 XA if L&l 23 F 1654 17iXA™ if 215l
TR 1654 17 2, 35 2, gh->state A& QH_STATE_ACTIVE, U & urbp 4y 7%, i &,
15038 uhci_unlink_gh £ gh->state %% J QH_STATE_UNLINKING, iTLA,1654 175
SE AL, T LA urbp B E A T NULL, K 1697 473XAN if ANLsifi 2. Ak, % T unlink (¥ gh, PEAT]
X & uhci_advance_check X & B T & ol 1 H & A 4 A i, (2 & B 2] T
uhci_scan_schedule 2 ji,uhci_scan_gh £#47,1622 47.

1529 /*

1530 * Scan the URBs in a QH's queue

1531 */

1532 #define QH_FINISHED_UNLINKING(gh) \
1533 (gh->state == QH_STATE_UNLINKING && \
1534 uhci->frame_number + uhci->is_stopped !=

gh->unlink_frame)
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146 gh->unlink_frame J& 4 %14 uhci_unlink_gh() " ¥ & 1, % & 1k 2 2415 ) Frame 5.
M uhci->frame_number J&4171 frame 5 (HXFFIRFTX N2 18 X, & — NG
PAGMIEAZ AW AL —A gh 215 O R 2R HE, (A FHATE 2 A 2K A X
P LRk, Alan Stern KAiE FLOK R 80E B :

When a QH is unlinked, the controller is allowed to continue using it until the end of
the frame. So the unlink isn't finished until the frame is over and a new frame has
begun. gh->unlink_frame is the frame number when the QH was unlinked.
uhci->frame_number is the current frame number. If the two are unequal then the
unlink is finished.

KA, 24— QH EHA frame # unlink T2 )5, 61X frame 45K 5 EHIE IS A ST
EHE T a2 U, B R —A frame JF4R,1X D QH il 5 AE FLIE IR F ¢ T8 i i ™.

X HCH 23 = & uhci->is_stopped, i /8 3, 2 uhci 15 TAER R EIXANME N %4 0,
M uhci 5 T R SR, X AMEA & 2 JE O AR FRAT AT, W L4 B Cas R T oK,
2 BARIXAS qh ARG T, R R HIZ A 0T G Bl A e T, B i AL A AN 0T RE
B RS T, MR Nk T B E is_stopped AN 0, @R, L is_stopped A4 0,
uhci->frame_number+uhci->is_stopped & A& W fig¢ % + gh->unlink_frame
#.(uhci->frame_number>=gh->unlink_frame {&/%37, 1 is_stopped 5z ki KT
%+ 0)

Frbl,1622 47X AN X4 —H K, KW gh #scc @& aE MMM T, 8
uhci_make_qgh_idle M4 gh->state % & & QH_STATE_IDLE,Jf Hit A& QH # A
uhci->idle_gh_list,— HINAIXA list,iXA> QH K ML AKAS WK H , 3% N4 R FERR S T

Ait, i, 5T uhci_scan_gh, i = s EHRIH .

—15,1569 171 T uhci_giveback_urb(), A/ 7E 1594 47t T uhci_giveback_urb.
S PR RIUTAT—> urb #AN ] BELEIX W Ab 56 5 B T, LA 7E iU i T, B AT e

B L FAR TR R, AT AE N AERT I i uhci_giveback_urb A, — HE T

uhci_giveback_urb(), 4 H urbp it 2 i 2 gh 1IBAS1.1% /& uhci_giveback_urb()+ 1507

AT list_del_init 111, £ 5 urbp A A7 th & 9B s, 1X & uhci_giveback_urb() 411514

1T A uhci_free_urb_priv() s 1.

BrLA, Fs b6 F R 2 HOE W TAEE® 45 K1 urb, %4 uhci_scan_gh +,1569 17X/
uhci_giveback_urb &4, mi—FIHH T ,1X /> urbp i AEAAE T, K b2 J5 AR R &
PERKABEAT.

W —J510,1551 4741 1571 47iX A break & A I4EE {45 while fEFAT W] BEFLRTS R,
XS, while 1345 K 1%, gh->queue HLIH urbp JFA—@& A dlpm 3 1, Mk,
W UL urb A REFFEA HUT 1569 171X/ uhci_giveback_urb(), F e 1t A vl fE4E
1594 174 4L#45 uhci_giveback_urb.
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% %,1595 17X/~ goto restart A AREE—F, ML L LLUYIX A goto restart
25 3 BOX B AR B JEAE B, nT G ok RS BXE ok T list_for_each_entry AN J2 A8 i 7
gh->queue XA urbp MBS 4, o] AR A e E 3 1594 173X~ uhci_giveback_urb
(135, 1% urbp 2B, T2 AL T, b 54k AR AR A list_for_each_entry i [ A% 1)
% 4028 A FI AR IR REAS 2 B AV AR A 7% 17, E W list_for_each_entry, S5 i A
BT A7

%8, B uhci_scan_qh XA CE ERIER % R IR 1574 47X AN FRE P it IR FE, <
SE BN R Z AU DL (normal case) K ij, XA AT 2] 1579 17t & IR Bl A RS O R A4
SPAT 1579 ZJE AR, B —N a2 1576 173X A~ QH_FINISHED_UNLINKING £/ A2,
B> gh S MIRIRE unlink RIS "B (0, X Pif ol BERERAE R E, 58 AN A2 BUAR AN I 58 il
TR MH L is_stopped JE A4 0 [,

(SRRSO A 17 > S 1T/ N VTV i N 7 < A SO (E W S 2o L 1 S E O A 7ol O - i 3
QH_FINISHED_UNLINKING, Jit LLIX #5100 50 36 76 4 Ak BRREATT I8 A& 2 0GR IR X e i 7
1623 17 X 4~ uhci_make_gh_idle & &% 5 — & Z ft ) F 5 2 4 ,1590
17,uhci_cleanup_queue I BA7F41E L BEAR A T#/ M FH B L3N B T cleanup HFY
Bt Atk A TILLX A cleanup BRETE g 45 SR8, &0k H drivers/usb/host/uhci-q.c,IHf]12
RS, S UR A VR R T

312 /*

313 * When a queue is stopped and a dequeued URB is given back, adjust
314 * the previous TD link (if the URB isn't first on the queue) or

315 * save its toggle value (if it is first and is currently executing).

316 *

317 * Returns O if the URB should not yet be given back, 1 otherwise.

318 */

319 static int uhci_cleanup_queue(struct uhci_hcd *uhci, struct uhci_gh *qgh,

320 struct urb *urb)

321

322 struct urb_priv *urbp = urb->hcpriv;

323 struct uhci_td *td;

324 intret =1;

325

326 /* Isochronous pipes don't use toggles and their TD link pointers

327 * get adjusted during uhci_urb_dequeue(). But since their
queues

328 * cannot truly be stopped, we have to watch out for dequeues

329 * occurring after the nominal unlink frame. */

330 if (gh->type == USB_ENDPOINT_XFER_ISOC) {

331 ret = (uhci->frame_number + uhci->is_stopped !=

332 gh->unlink_frame);

333 goto done;

334 >

335
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336
337
338
339
340
341
342
343
node);
344
345
346
347
348
349
350
351
352
353
currently

354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369 done:
370
371}

/* If the URB isn't first on its queue, adjust the link pointer
* of the last TD in the previous URB. The toggle doesn't need
* to be saved since this URB can't be executing yet. */
if (gh->queue.next != &urbp->node) {
struct urb_priv *purbp;
struct uhci_td *ptd;

purbp = list_entry(urbp->node.prev, struct urb_priv,

WARN_ON(list_empty(&purbp->td_list));
ptd = list_entry(purbp->td_list.prev, struct uhci_td,

list);

td = list_entry(urbp->td_list.prev, struct uhci_td,
list);

ptd->link = td->link;

goto done;

/* If the QH element pointer is UHCI_PTR_TERM then then

* executing URB has already been unlinked, so this one isn't it. */
if (gh_element(gh) == UHCI_PTR_TERM)
goto done;
gh->element = UHCI_PTR_TERM;

/* Control pipes don't have to worry about toggles */
if (gh->type == USB_ENDPOINT_XFER_CONTROL)
goto done;

/* Save the next toggle value */
WARN_ON(list_empty(&urbp->td_list));

td = list_entry(urbp->td_list.next, struct uhci_td, list);
gh->needs_fixup = 1;

gh->initial_toggle = uhci_toggle(td_token(td));

return ret;

R UL AR 2E

330 17, 4T ISO KA, & 3 At H toggle bits, At LAIX Bl J& P A0 i 1, 2 ik \] 1.

339 4T, WG RTHS KXAS urb A& gh->queue BAFIH KIS —A urb, B4 5t4T: if B E
fi],purbp #4& urbp KIET— A1, BIET— urbp, ptd NJE purbp 1¥) td BA% 5 —A4 td,
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1M td 342 urbp 1 td BAB R —A td. ik ptd ) link #5175 td 1 link, Bl iERT—A urbp (5
Ja A td $8 1) 5k XA urbp 5 — td R m 4 & A T HEIENZ )G, 9 EEXAS urb 53
PEIXAS urbp #irT LR T L8 S T .

357 17,ik gh->element % J- UHCI_PTR_TERM, % T & AiA gh 1E2GEfA.

365,366,367 1711 H AR BT, AR A74F N —A> td 1) toggle £, AR I HLEEL T fix. 22T fix,
MAATIEDE uhci_giveback_urb #1 uhci_scan_gh ##iC&F 2| T, 2l Ak needs_fixup
RIAT A (AR AR R

JETE X HLE,

1196 UHCE, 3t o 213 BLE . AR B2 408 A b AR S — S 4.
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