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51F

AR A CARI, R 2 W 1, /K AR 2R 1 FE A5 A A TR T 0 TR T DAL (1), B 138 A2 R 1,
TRBE S DRER ), 1P 2 45 WS 14, B R U 2 B O 1), 2 42 T DAVAYS 1), I A e ROV E A3 1 410
HL 50 A AN T S % 3 Y5 e ), FEURH 2 2 A ), X e A 1) %1 TR 28 65 0 W 1), 22 A
AN 1), P A AN R 1 B2 (1), S2 00 TR AN e R = S 1), 59 gl O 1) e 1 gl 7 2 16 IR I e
Block JZid 2 — 3543 Y J& T~ drivers/ H 3¢ N —3 40 bt )& T fs/ H 5 F119.

R 5>k —PI#R4E T .2005 “FAK K, Block JZ it T drivers/#il fs/ H 3%, M 2.6.15 I AZITUG, 0=
H& R 7 — A4 block 1) H 5%, W% H sk @728 i T BRI A1
localhost-1:/usr/src/linux-2.6.22.1 # Is

COPYING Documentation MAINTAINERS README arch crypto fs init
kernel mm  scripts sound CREDITS Kbuild Makefile REPORTING-BUGS block
drivers include ipc lib net security usr

BEN block Hx, 55 E—T:
localhost:/usr/src/linux-2.6.22.1/block # Is

Kconfig Makefile blktrace.c deadline-iosched.c genhd.c Il_rw_blk.c
scsi_ioctl.c
Kconfig.iosched as-iosched.c cfg-iosched.c elevator.c ioctl.c noop-iosched.c

M we s % giit— 1
localhost:/usr/src/linux-2.6.22.1/block # wc -1 *
54 Kconfig
73 Kconfig.iosched
12 Makefile
1485 as-iosched.c
562 blktrace.c
2254 cfg-iosched.c
485 deadline-iosched.c
1160 elevator.c
831 genhd.c
304 ioctl.c
4117 1l_rw_blk.c
118 noop-iosched.c
654 scsi_ioctl.c
121009 total
— T 2AT AR AT A A SO R
A, S — T Makefile i1 Kconfig,
localhost:/usr/src/linux-2.6.22.1/block # cat Makefile
#
# Makefile for the kernel block layer
#
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0bj-$(CONFIG_BLOCK) := elevator.o Il_rw_blk.o ioctl.o genhd.o scsi_ioctl.o

0bj-$(CONFIG_IOSCHED_NOOP) += noop-iosched.o
0bj-$(CONFIG_IOSCHED_AS) += as-iosched.o
0bj-$(CONFIG_IOSCHED _DEADLINE) += deadline-iosched.o
obj-$(CONFIG_IOSCHED_CFQ) += cfg-iosched.o

0bj-$(CONFIG_BLK_DEV_IO_TRACE) += blktrace.o
AR S AR, 28 1 AE M At BN W 25 Ul X A A B0 T (R S A7 SIZAR R AT Lt i 3k H e o S Y — A
LI CONFIG_BLOCK, i N JLANATTE— T Keonfig LA & Kconfig.iosched i, & 1
10 A SESHEA K I,FEA— B R B ZE 2 B h— R & 7.
B2 FEA~ Block T~ R8N I AEMB HL e 2— 16 3 Sk 14 Il o6 AR A A % 21, 7E block/genhd.c H47
X7

363 subsys_initcall(genhd_device_init);
JIT LAR B 2 genhd_device init 5 4 AT IR T T 1 .

Block TR SRV

TRILATM genhd_device_init() JF A L.
350 static int __init genhd_device_init(void)

351

352 int err;

353

354 bdev_map = kobj_map_init(base_probe, &block subsys_lock);
355 blk_dev_init();

356 err = subsystem_register(&block_subsys);

357 if (err <0)

358 printk(KERN_WARNING "%s: subsystem_register error: %d\n",
359 __FUNCTION__, err);

360 return err;

361}

XA BN R ES RS R 7 B, SR, I A R RS <<F 43 52 >> BT U6 IR —F A7 I 2 A —
SE ST BN, LA — 2 A 1) 3. AR B W R 5 (1 s fige AT Ui T Block 1 R 48 A AeT dn e 1)
SR AT A4 00 1_rw_blk.c s Ay dn ey i B, B VF IR I fige, 2 AR A, AT, Ja sk ged — -
LN A T BE 54T DS E BT A VI DAOIAE () F ARG AR m] Z0A
et S g L.
T S5 K E block/I_rw_blk.c H111) blk_dev_init().

3700 int __init blk_dev_init(void)

3701 {

3702 inti;

3703

3704 kblockd_workqueue = create_workqueue("kblockd");

# 4 0 3L 117 0
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3705 if (!kblockd workqueue)

3706 panic("Failed to create kblockd\n");

3707

3708 request_cachep = kmem_cache_create("blkdev_requests"”,

3709 sizeof(struct request), 0, SLAB_PANIC, NULL, NULL);

3710

3711 requestq_cachep = kmem_cache_create("blkdev_queue",

3712 sizeof(request_queue_t), 0, SLAB_PANIC, NULL,
NULL);

3713

3714 iocontext_cachep = kmem_cache_create("blkdev_ioc",

3715 sizeof(struct io_context), 0, SLAB_PANIC, NULL,
NULL);

3716

3717 for_each_possible_cpu(i)

3718 INIT_LIST_HEAD(&per_cpu(blk_cpu_done, i));

3719

3720 open_softirg(BLOCK_SOFTIRQ, blk_done_softirg, NULL);

3721 register_hotcpu_notifier(&blk_cpu_notifier);

3722

3723 blk_max_low_pfn = max_low_pfn - 1;

3724 blk_max_pfn = max_pfn - 1;

3725

3726 return O;

3727}
XA R B A E 2 U AR B AL B 1 IX A RIS AR S8 T Bk e T 0 B S b
H CAIE Linux, SR 0 ARE ANV 25 J LAY EARAR 3%, Bl IX 4 T (10, Xt 2 VL.
A5 — > % create_workqueue() T H A SR VAR ARG 2 (HR URANEER T BRUIR
H ps fir & & BERE A AR AR e 2] — AU A kblockd HBoE L. HLAn:
[root@localhost ~]# ps -el | grep kblockd

1S 0 80 2 0 70 -5- 0 worker ? 00:00:00 kblockd/0
1S 0 81 2 0 70 -5- 0 worker ? 00:00:00 kblockd/1
1S 0 82 2 0 70 -5- 0 worker ? 00:00:00 kblockd/2
1S 0 83 2 0 70 -5- 0 worker ? 00:00:00 kblockd/3
1S 0 84 2 0 70 -5- 0 worker ? 00:00:00 kblockd/4
1S 0 85 2 0 70 -5- 0 worker ? 00:00:00 kblockd/5
1S 0 86 2 0 70 -5- 0 worker ? 00:00:00 kblockd/6
1S 0 87 2 0 70 -5- 0 worker ? 00:00:00 kblockd/7

PA XA kblockd 2 f AT 8 A 22 XU B HLas AT 8 AN AbBE 25
X HLR[A{E RS T kblocked_workqueue:

64 static struct workqueue_struct *kblockd_workqueue;
F& 2K, =~ kmem_cache_create()MHATT SR AN PR A LI T AN X FLERATTA D F — FRCR.
WAL UR M 71528 cat Iproc/slabinfo & F AN ix AN a4 Bos KRG BRZ T 4,
AT BIG HR Br LAFRSOH 5 Ab 48,78 kdb FLAEH slab iy 448K, H & —FEm) e b T

# 5 7 It 117 g
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JE st slab AFI 2 BE. ML AE ] kmem_cache_create HER I P9 A7 I ARYEIX FLRE T 77 80, b
A 13X B ) blkdev_ioc,blkdev_requests,blkdev_queue.

[0]kdb> slab

name actobj nobj  size ob/sl pg/sl actsl  nsl
isofs_inode_cache 0 0 608 6 1 0 0
ext2_inode_cache 0 0 720 5 1 0 0
ext2_xattr 0 0 88 44 0 0
dnotify_cache 2 92 40 92 1 1
dquot 0 0 256 15 1 0 0
eventpoll_pwq 1 53 72 53 1 1 1
eventpoll_epi 1 20 192 20 1 1 1
inotify_event_cache 0 0 40 92 1 0 0
inotify_watch_cache 1 53 72 53 1 1 1
kioctx 0 0 320 12 1 0 0
kioch 0 0 256 15 1 0 0
fasync_cache 0 0 24 144 1 0 0
shmem_inode_cache 446 500 752 5 1 100 100
posix_timers_cache 0 0 128 30 1 0 0
uid_cache 8 30 128 30 1 1 1
ip_mrt_cache 0 0 128 30 1 0 0
tcp_bind_bucket 11 112 32 112 1 1 1
inet_peer_cache 0 0 128 30 1 0 0
secpath_cache 0 0 64 59 1 0 0
xfrm_dst_cache 0 0 384 10 1 0 0
ip_dst_cache 89 160 384 10 1 16 16
arp_cache 3 15 256 15 1 1 1
RAW 10 768 1 2
UDP 10 20 768 5 1 4
tw_sock_TCP 0 0 192 20 1 0 0
request_sock_TCP 0 0 128 30 1 0 0
TCP 11 15 1536 5 2 3 3
blkdev_ioc 36 335 56 67 1 5 5
blkdev_queue 26 35 1576 5 2 7
blkdev_requests 77 168 272 14 1 12 12

U8R, FRAEIX BT AR 22 MHYR, 75 W) 0 49 51 G L DK B R LS 4 PR A o7 9 1 i
SEHL R VIP, ) HE S i R AT BRI A R4 5 R AN TR A 24T T

3717 47 ,for_each_possible_cpu, &1 % BE4 cpu FRTEIR, 1R AR, A T3E 214K smp ARED thA1S
AN EE S — T HARIRATEAE smp, R N AEASRE SN AR PT A R HE S 4T T4 R,
W I I ), FRAT TAN AN 22T smp.

T K, open_softirg. iX & — /N KGRI BT e AR R I R A b i ) o LA X 3
TFJA /2 BLOCK_SOFTIRQ.#EM— i1 open_softirg [I1EHJE#I4A1k softirg. ifi B 1 0
softirg 1) B8 2 H 5 3-ATT4 W1 raise_softirq()ak# raise_softirg_irqoff(), 7t 5 1 AL FH softirg
(RIS i, M AT 13X BLA% 33 3E 25 1) bIk_done_softirq() s B0t S et T Ik 3 5 1l A K.

SR 5 72 register_hotcpu_notifier().2& SE i, B (1) % A — N BREOE A W AT, FRIX AT T A

# 6 0 It 117 Y
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T IR 2N 5 R4 I MR I A bR HU B 1t B TR — A BR 0 DR R 8 SEAE KT BT
FEAER T 3CHE CPU IR AE R B B IAA A A 58 S AR Z0UA 2 B N AZ R IS A 4T 9 2R 5%
CONFIG_HOTPLUG_CPU, 15 1) "es H & — AN 25 bR B0 AN I BB AN VR R AN 2 X 4 PR B 1y 3k
PRI, DR A R BEAN & R 3 i, AN 2 A5 Kh .
T R PIAT,max_low_pfn &< Low Memory H & K 41 5Ti+ ,(Page frame number of the last
page frame directly mapped by the kernel(low memory))#fi ¥ [ /& Low memory H 5 K )4
TS0 1.max_pfn F7sBEANY BN A7 1R ¢ s — N T (1) 5+ (Page frame number of the
last usable page frame), i U (1 548 1202 B Jo — A o AR G0l n b 15y A AN A
PR I A fnke PEAT X B 2 block J2 0 22 T IX Se Ml & i) e it 56 el b 17 1L 1
Low Memory, X} B £& 32 fi7 (rI L5 H FEFR M id 12 R Y st 2 48 (1) 896M LA T (13543 iy LAFR
AT R T AT BAF T kdb SKAS 25— K max_low_pfn X /M748 B 1.
[5]kdb> md max_low_pfn
c0809900 00038000 00000847 00100000 00000000  ....G...........
c0809910 00000000 00000000 00000000 00000000  .....cevueeee
c0809920 00000000 00000000 00000000 00000000  .....cevveeee
c0809930 00000000 00000000 00000000 00000000  .....cevvnveee
c0809940 0040029b 00000000 00000000 00000000  ..@.............
c0809950 00000000 00000000 00000000 00000000  .....cevvneeee
c0809960 00000000 00038000 00000000 00000180  .....ccevvvveee
c0809970 00003135 030f6000 c06a2700 c06a2700  51..."...7J..].
14 4%, AT LAE B max_low_pfn ()1 7& 0x38000, 4 b |1 Hil sl /2 229376, L) Page Size,4k, 15 £
917504, L 1024 MU f7 e pl M, 1531 896, 3T LUK 4%, max_low_pfn bR (& 896M LA
AR page.ifiy blk_max_low_pfn Eb'e2b— 1E 4R PLAZ RIS,
45T blk_dev_init()FATTFE M1 %] genhd_device_init() 2k, AR 4R 3% HLIE AT A bR B 3RAT 19T
A 1k, —/N & kobj_map_init(), >+ subsystem_register(). 4t 2 S 5 AR S PR, T 0
— TR, H) Block ¥ R 48 SOWHTH LR AR T LR A R
FE RN WAZACH AR 23 15 UF 1) I, A N AZ AR X A kobj_map_init() e £ 5 58 H 4k i H
TR
localhost:/usr/src/linux-2.6.22.1 # grep -r kobj_map_init *
block/genhd.c:  bdev_map = kobj_map_init(base_probe, &block subsys lock);
drivers/base/map.c:struct kobj_map *kobj_map_init(kobj probe t *base probe, struct mutex
*lock)
fs/char_dev.c: cdev_map = kobj_map_init(base_probe, &chrdevs_lock);
include/linux/kobj_map.h:struct kobj_map *kobj_map_init(kobj_probe_t *, struct mutex *);
A LA B, e T drivers/base/map.c, 7 include/linux/kobj_map.h #1775 B ifi i e 1)
M7 52 block/genhd.c 1 fs/char_dev.c, §ii 34 1E 2 AT X BLIE B FIXAN N T T I A 2R 20
T A2 AT T E N IR — e g M AR 2R — AN 2R U st & struct kobj_map, & X T
drivers/base/map.c:

19 struct kobj_map {

20 struct probe {

21 struct probe *next;

22 dev_t dev;

23 unsigned long range;
24 struct module *owner;

o7 w4k 117 h
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25 kobj_probe_t *get;

26 int (*lock)(dev_t, void *);
27 void *data;

28 } *probes[255];

29 struct mutex *lock;

30}

WA B 341 bdev_map 1F J2& struct kobj_map 4% #4354l 5t @ X T block/genhd.c:
137 static struct kobj_map *bdev_map;

1M kobj_map_init()I1) & &I XFE 111
136 struct kobj_map *kobj_map_init(kobj_probe_t *base_probe, struct mutex *lock)

137 {

138 struct kobj_map *p = kmalloc(sizeof(struct kobj_map), GFP_KERNEL);
139 struct probe *base = kzalloc(sizeof(*base), GFP_KERNEL);
140 inti;

141

142 if ((p == NULL) || (base == NULL)) {

143 kfree(p);

144 kfree(base);

145 return NULL;

146 }

147

148 base->dev = 1;

149 base->range = ~0;

150 base->get = base_probe;

151 for (i = 0; i < 255; i++)

152 p->probes[i] = base;

153 p->lock = lock;

154 return p;

155}

B3 S T struct kobj_map 355 p, SR8 5 B iR (R p, RN Ja 4 —DI#kkRes T
bdev_kmap. ifjix B ELiE T 1345 L IEs 2 ik bdev_kmap->probes[] ¥4 4= #6545 T~ base. 3t 5 2.,
EATN get FREFARHAET T IAATIX EALE#UER Y base_probe BRI, IXAN R H AR R K A
block/genhd.c:

342 static struct kobject *base_probe(dev_t dev, int *part, void *data)

343 {

344 if (request_module(*'block-major-%d-%d", MAJOR(dev), MINOR(dev)) > 0)
345 /* Make old-style 2.4 aliases work */

346 request_module("block-major-%d", MAJOR(dev));

347 return NULL;

348}

XA BR BCR R PEPE I, T = AN S HET AT A 1A, 58 ORI [BMESR AL struct
kobject*sizfr_E &0 i i H 3R 7] NULL. A IXAS s BN A Lh BALGE T/ER BB H 7, 4 8
HUR AR RIVE AR R gt PR &5 B ) B I N ATTAT P iR i 1 3903k 2 PO MR A 5 A
PEPE I, ] B 78 1 R R A AR TE AR A bR BB B, R AT RO, B oA i B e

# 8 0 It 117 5y
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JIASA <<C++RE /7 Bevh BRE>> 110 55 N AR AR RIS XL\ SRR T CH+IIESRIRAE S
o bR B R ) B 2 B PR PR LB LA 1, e BRAT T AT ).

FEM— AR B IR F)

F5E T block 7RG MV, TG — BERRE I, 0 0 e SO, w8 1 g 4, 3R S8 AN
BBk, LA R AT (R AR AR 5 5 5, 28 T 92 F scsi
disk BXZN A HEAT4E R B, KR sesi disk A< V2 block i 4t (1) ek i, T2 3T
AR XK B IX LR BT T A ).
N RECYIR L register_blkdev().

55 int register_blkdev(unsigned int major, const char *name)

56 {

57 struct blk_major_name **n, *p;

58 int index, ret = 0;

59

60 mutex_lock(&block _subsys_lock);

61

62 [* temporary */

63 if (major == 0) {

64 for (index = ARRAY_SIZE(major_names)-1; index > 0; index--) {
65 if (major_names[index] == NULL)
66 break;

67 }

68

69 if (index ==0) {

70 printk(“register_blkdev: failed to get major for %s\n",
71 name);

72 ret = -EBUSY;

73 goto out;

74 }

75 major = index;

76 ret = major;

77 }

78

79 p = kmalloc(sizeof(struct blk_major_name), GFP_KERNEL);
80 if (p == NULL) {

81 ret = -ENOMEM;

82 goto out;

83 }

84

85 p->major = major;

86 stricpy(p->name, name, sizeof(p->name));

# 9 L 117 Y
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87 p->next = NULL,;
88 index = major_to_index(major);
89
90 for (n = &major_names[index]; *n; n = &(*n)->next) {
91 if ((*n)->major == major)
92 break;
93 }
94 if (1*n)
95 *n=p;
96 else
97 ret = -EBUSY;
98
99 if (ret<0){
100 printk("register_blkdev: cannot get major %d for %s\n",
101 major, name);
102 kfree(p);
103 }
104 out:
105 mutex_unlock(&block_subsys_lock);
106 return ret;
107 }

M sd BV FIXAS BRECKE AR 3RE T Fik45 T30 5 2 X 5L major A& JEZAE, 1M
struct blk_major_name [#]5& X 7 block/genhd.c H1:
27 static struct blk_major_name {

28 struct blk_major_name *next;
29 int major;
30 char name[16];

31 } *major_names[BLKDEV_MAJOR_HASH_SIZE];
R HLSE ST M4 major_names, FAATTIX LB FHE T
XHH BLKDEV_MAJOR_HASH_SIZE & X ¥ include/linux/fs.h:

1575 #define BLKDEV_MAJOR_HASH_SIZE 255

R %7 4 major_names[]13 255 AN IG5 5 2 WAATTE LT 255 MRE!.
1M 88 471X A~ W IR 4 [FI#:2K 11 block/genhd.c:

33 /* index in the above - for now: assume no multimajor ranges */

34 static inline int major_to_index(int major)

354

36 return major % BLKDEV_MAJOR_HASH_SIZE;

37}
Lt an A 14% 34 () major & 8,714 major_to_index i & 8.
ANHE B AR register_blkdev()iX A B EUM) F5 AL, o iX 255 NMREFREINH)E . BRI SELE 79 1710
HJ kmalloc Hii#—> struct blk_major_name &5t 443 HLik p #7 1), 3% T oK N p AL 1T n K545
il major_names[index], Lt &l index it 8,784 n wifg 1 major_names[8], T iH'e H N7,
Pt A AT 94 AT IF-ETT 95 AT, T AU LHE Y p (AN 5 M 4R Z5 T major_names[8],
[A 1t major_names[8]#t % f5 major t445 name T ,name 5 /2 sd”.

%010 o 3117 W
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A2 L 2 () 28 R S A A 245 YRR AN S AEIdevl H 3% NI sda,sdb 2 14 SO, i 2 il ik
Iproc/devices fig % & FIX AP B & KBS T
localhost:/usr/src/linux-2.6.22.1 # cat /proc/devices
Character devices:
1 mem
2 pty
3 ttyp
4 [devivc/0
4ty
4 ttyS
5 /devitty
5 /dev/console
5 /dev/ptmx
7vcs
10 misc
13 input
21 sg
29 b
128 ptm
136 pts
162 raw
180 ush
189 usb_device
254 megaraid_sas_ioctl

Block devices:
1 ramdisk
3 ide0
7 loop
8sd
9md
65 sd
66 sd
67 sd
68 sd
69 sd
70 sd
71 sd
128 sd
129 sd
130 sd
131 sd
132 sd
133 sd

o1 o Loy

p=i
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134 sd

135sd

253 device-mapper
254 mdp

Iz AN — Xk, A AF RIS D R 2

Ak £ alloc_disk().71 sd.c T REA L ELER K S U2 16.

720 struct gendisk *alloc_disk(int minors)

721 {
722
723}
724

return alloc_disk_node(minors, -1);

725 struct gendisk *alloc_disk_node(int minors, int node_id)

726 {
727
728
729
730
731
732
733
734
735
736
737
738
node_id);
739
740
741
742
743
744
745
746
747
748
749
750
751
752

struct gendisk *disk;

disk = kmalloc_node(sizeof(struct gendisk), GFP_KERNEL, node_id);
if (disk) {
memset(disk, 0, sizeof(struct gendisk));
if (Yinit_disk_stats(disk)) {
kfree(disk);
return NULL;
}
if (minors > 1) {
int size = (minors - 1) * sizeof(struct hd_struct *);
disk->part = kmalloc_node(size, GFP_KERNEL,

if ('disk->part) {
kfree(disk);
return NULL;
}
memset(disk->part, 0, size);
}
disk->minors = minors;
kobj_set_kset s(disk,block_subsys);
kobject_init(&disk->kobj);
rand_initialize_disk(disk);
INIT_WORK(&disk->async_notify,
media_change_notify_thread);

¥

return disk;

%012 o0 3117 W
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753 }

DA G BAT M 05 i 2 R T A struct gendisk 8544 7. =2 T0AE ), IX A 45 M A S FRA X AN i

Hrh g EE LK — 2k B include/linux/genhd.h:

113 struct gendisk {

114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

int major;
int first_minor;
int minors;

char disk_name[32];
struct hd_struct **part;
int part_uevent_suppress;

/* major number of driver */

/* maximum number of minors, =1 for
* disks that can't be partitioned. */
/* name of major driver */

/* [indexed by minor] */

struct block_device_operations *fops;

struct request_queue *queue;
void *private_data;
sector_t capacity;

int flags;

struct device *driverfs_dev;
struct kobject kobyj;

struct kobject *holder_dir;
struct kobject *slave_dir;

struct timer_rand_state *random;
int policy;

atomic_t sync_io;
unsigned long stamp;
int in_flight;

138 #ifdef CONFIG_SMP

139

140 #else

141

142 #endif

143

144}

struct disk_stats *dkstats;

struct disk_stats dkstats;

struct work_struct async_notify;

I* RAID */

BRI oA minors BATT45 12 16,37 LA 736 47 17 if 15 1) H 0 A& i A2 1), 142t size 551 154> sizeof(struct
hd_struct *),ifij part 341155 £ /& struct hd_struct ] 2z 4t,iX B 341175 %) kmalloc_node(),iX >
PRI 1) node/node_id 1% SEHE A FE ) 2 NUMA A T 55 565 FIA AT T SR A gl A 2 i
NUMA ) Ak kmalloc_node() 2% T kmalloc(), BRI B st 2 H G 9 A7 IF BLATEA 1L R
0. ZEUL I — pi A, part #t /2 partition [F1EE, H UG SR BATTH Ui I8 23 X 1) A
SR )5 disk->minors ¥4 T 16.
746 17 ,kobj_set_kset_s(),block_subsys +&FATHT I W 1) F 22 88, N 45 6k U, e 10 s S an
F 2K B block/genhd.c:

20 struct kset block_subsys;

%013 o 3117 W
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gzl f— struct kset. 13X FL /1) kobj_set_kset_s [{1FE F w2 it disk %§ 5% kobject [ kset
25T block_subsys. 3l & il kobject $&21 e 1) kset. (41 R AR 43 MW FRATIAE TR JE Sysfs
S ATIF) kobject A1 kset [FIAREFEIL (1) E FRASS AN IH 11X B = E]L) 11T kobject_init()#I14a14k—
A~ kobject, iX A bR £IE 5 2 I AE T T kobject [1) kset Z Ji.
WA I AN ARE T W T 3R AR U IXAT AU TR AN 8 AN S5 R B AR — AN A ] T AS
I 8 SCFRAT A — T ALT- LR 2 10, 3 LR A A5 ), 1 SOOFANAEIX R Linux A2 ARG IR
I M HE 2 S LB AR, — AN D 2 B IR, S AR ) BT LR SR 2 R 1 e AN IRV 1) 1 2R
FEARATT FUR A 2 IA ABATTRE I S Ak 25 B AN T I, B8 5 e a4 S, A B 2 L1, il (R #4621
(RT3 SCAE W B W 2 7] — AN S A

610 decl_subsys(block, &ktype block, &block uevent_ops);
1XA decl_subsys >k H include/linux/kobject.h:

173 #define decl_subsys(_name, type, uevent ops) \

174 struct kset _name##_subsys = {\

175 .kobj = { .name = _stringify(_name) }, \
176 ktype = _type, \

177 .uevent_ops =_uevent_ops, \

178}

GEA XA T SCFRAT RN, ATV T T R X A R
174 struct kset block_subsys = {\

175 .kobj ={ .name = _stringify(block) },\
176 ktype = &ktype_block, \

177 .uevent_ops = &block_uevent_ops, \
178}

EAERNA T IX A A8 X IE A2 R IX LA T4 block™45 T block_subsys 1) kobj 1] name
B0 T LM ERATIAE block 1 RAZEATUAA I %] - subsystem_register(&block_subsys)Z Ji7,
B 1A A Isys! H s N 1G] "block™ - H 3%

localhost:~ # Is /sys/

block bus class devices firmware fs kernel module power

749 1T WA — > TAERAA. B g 2 T 1k

4 )it alloc_disk_node #i#f & [9], A1y alloc_disk th At =] 1.

RAEHERGE?(—)

NEAER b BEAE IR L BRAEBRAE, IE AR IR X AR H A T B A N E A AUA H, R IEAR
K 2NA B EEBLEIR - 10F A 1B A0S, J DO X A s AR 23 IR, 58 e e
ZINHIR T FABAE IR E ARG I 52 2% (1O i BEAR A AR A, — AN S ok, U2 4 3B 2
add_disk ()X MG Hb AR AR ) R ES IR I FRANARIERARE, b 75 RN KT, 0 S8 A8 HOROE ;A AR A
NIRAE, A HF Linux AL,

175 [**

176 * add_disk - add partitioning information to kernel list

177 * @disk: per-device partitioning information

178 *
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179 * This function registers the partitioning information in @disk

180 * with the kernel.

181 */

182 void add_disk(struct gendisk *disk)

183 {

184 disk->flags |= GENHD_FL_UP;

185 blk_register_region(MKDEV(disk->major, disk->first_minor),

186 disk->minors, NULL, exact_match, exact_lock, disk);

187 register_disk(disk);

188 blk_register_queue(disk);

189}
2SR IR BXAS BRHUUA DUAT AR (R I i, B L P s AR b AR AR PR B R0 A &
[FJ4E7% Too Simple, Sometimes Naive T .JXA™p& £ AR AT PUATARAS, n] Sl 4 2 4%~ =
BRAS, N H A TR IR 52, 5 ACRED PR AT LA S5 S 4 i 1) B 50 2 PR BA T 42
ZIMWAN T T 1K AL ILIE?
Sk—A~,blk_register_region,>k H block/genhd.c:

139 /*

140 * Register device numbers dev..(dev+range-1)

141 * range must be nonzero

142 * The hash chain is sorted on range, so that subranges can override.

143 */

144 void blk_register_region(dev_t dev, unsigned long range, struct module *module,
145 struct kobject *(*probe)(dev_t, int *, void *),

146 int (*lock)(dev_t, void *), void *data)

147 {

148 kobj_map(bdev_map, dev, range, module, probe, lock, data);

149 }

1X 5L kobj_map()H:SE /2 e 77 )k %%, e >k H drivers/base/map.c:
32 int kobj_map(struct kobj_map *domain, dev_t dev, unsigned long range,

33 struct module *module, kobj_probe_t *probe,
34 int (*lock)(dev_t, void *), void *data)
35

36 unsigned n = MAJOR(dev + range - 1) - MAJOR(dev) + 1;
37 unsigned index = MAJOR(dev);

38 unsigned i;

39 struct probe *p;

40

41 if (n > 255)

42 n = 255;

43

44 p = kmalloc(sizeof(struct probe) * n, GFP_KERNEL);
45

46 if (p == NULL)

47 return -ENOMEM,;
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48

49 for(i=0;i<n;i++ p+t+) {

50 p->owner = module;

51 p->get = probe;

52 p->lock = lock;

53 p->dev = dev;

54 p->range = range;

55 p->data = data;

56 }

57 mutex_lock(domain->lock);

58 for (i=0, p-=n;i<n;i++, p++, index++) {
59 struct probe **s = &domain->probes[index % 255];
60 while (*s && (*s)->range < range)

61 s = &(*s)->next;

62 p->next = *s;

63 *s=p;

64 }

65 mutex_unlock(domain->lock);

66 return 0;

67 }

ShFeAi 11 sd_probe p& %R F, IRATIAE sd_probe()HH ik T first_minor JCAEE 2 0,16,32,48 X Ff
— R A HL T minors S 16,40 5 2 3 UX BLERATT Y bR 3C range w2 16, X FhEHL K n 2
et 1.
Domain /& bdev_map, T~ & AT EIE A FH D 58S 21, X A4S o& £ i 2 H st 2 4
bdev_map [ probes IX 4™ FEEf F AL AR, B e B AT T major 2 8,184 1% HLigh /& 24 probes[8]M {H.
X 252 2 0] LLE 21, AT A get 5 4H IR 2 exact_match(). X A o £ R 4 ok B T
block/genhd.c:

160 static struct kobject *exact_match(dev _t dev, int *part, void *data)

161 {

162 struct gendisk *p = data;

163 return &p->kobyj;

164}
B, B an i A 11 index 54 i major number & 8 #1154 1X 2 J& ,bdev_map->probes[8] %}
I get Fa % tiR17 T exact_match.
] 5 data $541 IR L T disk, Rl struct gendisk fi5 %1 disk.
U IMAETRATTTE A AN X A X B Ui blk_register_region XN R EST sE AT AT 4
MAEIAE SE A RBIAS R AE & SO Linux Pse Bl —Fh e B 45 P L X AR T
A0 RIS Ay R B AT W Ay R I 0 RUOR 2 AN 8 T A 4, m AT H 12 o 7l
YR E I — N ATl BEVHE A )& BT M I kobject FRAT, X F B st 46 Kk 3, 75 21 kobject f& 4
T A2 H MY ] gendisk.
TBAAT 2 I 25 75 BEXFEAE 20K, L AR PAA T fdisk —I /dev/sda, AT open Z2 48 FH sl 3t b
£ sys_open AT, W AR — B ER R, IR s I F J5 ke 2 — N4 get_gendisk() (1) R £ bl
W IXAS BB B AR FRA 11X 3 5 S,k H block/genhd.c:

203 /**

%016 o 3117 W



Linux #feedi)L 2 & Block )2

204 * get_gendisk - get partitioning information for a given device
205 * @dev: device to get partitioning information for
206 *
207 * This function gets the structure containing partitioning
208 * information for the given device @dev.
209 */
210 struct gendisk *get_gendisk(dev_t dev, int *part)
211 {
212 struct kobject *kobj = kobj_lookup(bdev_map, dev, part);
213 return kobj ? to_disk(kobj) : NULL;
214}
TRIATKRAE kobj_lookup().>k H drivers/base/map.c:
96 struct kobject *kobj_lookup(struct kobj_map *domain, dev_t dev, int *index)
97 {
98 struct kobject *kobyj;
99 struct probe *p;
100 unsigned long best = ~OUL;

101
102 retry:
103 mutex_lock(domain->lock);
104 for (p = domain->probes|[ MAJOR(dev) % 255]; p; p = p->next) {
105 struct kobject *(*probe)(dev_t, int *, void *);
106 struct module *owner;
107 void *data;
108
109 if (p->dev > dev || p->dev + p->range - 1 < dev)
110 continue;
111 if (p->range - 1 >= best)
112 break;
113 if (1try_module_get(p->owner))
114 continue;
115 owner = p->owner,;
116 data = p->data;
117 probe = p->get;
118 best = p->range - 1;
119 *index = dev - p->dev;
120 if (p->lock && p->lock(dev, data) < 0) {
121 module_put(owner);
122 continue;
123 }
124 mutex_unlock(domain->lock);
125 kobj = probe(dev, index, data);
126 /* Currently ->owner protects _only_ ->probe() itself. */
127 module_put(owner);
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128 if (kobj)

129 return kobj;

130 goto retry;

131 }

132 mutex_unlock(domain->lock);
133 return NULL;

134}

PRAE AT ] K 249 24 ) J i 1) kobj_map_init()F1 kobj_map()LA & kobj_lookup() & —N & 411,
EATTHGEN Linux B85 8 BRGS0, i 4 LLET UL, 2R I 32 BN 2 42 — A R A0 16 b AT #4052
=R T RS ). S kobj_map_init A1) — R IR SS, E I 2 252 T bdev_map 1X
A struct kobj_map.#R i kobj_map JE &R AE blk_register_region W% i F 4, AR 1T 7E XA HOF
gz (Pt g, A bk _register_region() [y 7 v] FLAN /D BEAE — 4 2R A2 — KA, B AT XA~
7t add_disk 7 R H A 2 — e K et RAID 3) 5 A8 322, 450K B 5 A8 3, A4 A 1 i i A
blk_register_region [1577K,1fi kobj_lookup() & A= 7EAT A T- & T We 2"t i Ak 1) 3 52 45 5 iR 55
MR A KB S8 T WA TAE, S e A R AR T IR, A — N A SO R B AR Y,
A2 MR/ dev H & B AEA ARk, 24 open Z2 40 1 FH A 1 T B8 45 ST (7 IR 3k
2= 8 1 e, 5 v A U8 sys_open £8 i1 filp_open 4K J5 & dentry_open(), f 2 4 $k 5|
blkdev_open,blkdev_open <:ii/f] do_open,do_open()& 1A get_gendisk(), ZEAE I [ iX AN )L,
REFE—F dev_t X454 .dev_t SEfr a2 u32 MEPELE 32 A bits B HIPAATTE 2 (1)
MKDEV,MAJOR, >k H include/linux/kdev_t.h:

4 #define MINORBITS 20

5 #define MINORMASK (LU << MINORBITS) - 1)

6

7 #define MAJOR(dev)  ((unsigned int) ((dev) >> MINORBITS))

8 #define MINOR(dev)  ((unsigned int) ((dev) & MINORMASK))

9 #define MKDEV(ma,mi)  (((ma) << MINORBITS) | (mi))
R LA 22 BRATARAER H dev_t (19785 L T,32 /> bits, H A 5y 12 474 FH kA0 S 8 4% 1) 1 e 4
SR 20 7 HAC SR A R4 5.0 MKDEV 82 a7 — M %5 .ma AL 45 mi
RFRB 5, ma 2% 20 ALFAT mi AHEL, 5ok, MAJOR it @& A dev H X 1545 MINOR
R dev IR 5 A2 U8 T B0 PR K 4% IR #F ATTE B A Rl T
AN EN Linux RIS E Sl AN E AR S X R dev_t R WAR AN A=
U S AN—FF, ST ME— 1. CAAT A AN UL B IR 2 DR R A IE MG M & 25 FF Linux &R
238 19 I Ak 5 T DA 55, T LA e B e AR 162 4 () St sl ) e . — AN 4% SO R A, L1 465 02
iff 2 080 10 BRAT VBRI N — N SRS S v — A S R AR B B gl A2 struct inodee, T struct inode
WA G dev t i _dev, it LA H 5 FATTA struct inode i r] LATS B H % 45 dev _t, X B
kobj_map iX— Z 41 R A A5 FA 10T LA dev_t $R S5 1K) kobject, 9% Ja ik — 254 hy d 1 B 5,
BATIAN T 38 G 1) 75 07 el 485 I 1) gendlisk 5440443 41, 110 get_gendisk ()&t /& 7 X i W iz
A2 580 556 2 16 REAT 196 21 get_gendisk() ¥ 9 1~22 48, dev_t dev HiT int *part, §ii & L& B 5 5,
MG #F AR 2 — MR X R A2 X R,
1 WSIEAN AT X N —AN 0 XL I 4 part A8 5 il H SR R AT 23 X 1 4 5
2. WX A TR R N B AR RN X4 part gl BB K 0 5t ok T
A2 43 2] gendisk (1) H 1) X & A4 We?2 F AT & F struct gendisk A3 — 4~ ik 5 ,struct
block_device_operations *fops, Ifii IX A F54 A4 & F K SCIE AT ERAE I, 4 — A B £ DK S AR Uk
B T IXA— AR EEAnAATTAE sd He SR

%018 ol 3k 117 W



Linux AfeLdi )2 2 Block /2

872 static struct block_device_operations sd_fops = {

873 .owner =THIS_MODULE,
874 .open = sd_open,

875 .release =sd_release,

876 Joctl =sd_ioctl,

877 .getgeo =sd_getgeo,

878 #ifdef CONFIG_COMPAT

879 .compat_ioctl = sd_compat_ioctl,
880 #endif

881 .media_changed =sd_media_changed,
882 .revalidate_disk =sd_revalidate_disk,
883 };

IEAE R A X PR IZBR R, A TA GE— 220 I\ sys_open 12 3E R sd_open, A4 GEMH 7
JZ— DR E B A IR BN 2, i [R) T A G RE % I _E 320 20 ) e

RAEHERGE?(Z)

A~ register_disk, kS AN/N, ok B BELE 1 fs/partitions/check.c:
473 /* Not exported, helper to add_disk(). */
474 void register_disk(struct gendisk *disk)

475 {

476 struct block_device *bdev;

477 char *s;

478 inti;

479 struct hd_struct *p;

480 int err;

481

482 stricpy(disk->kobj.name,disk->disk_name,KOBJ_NAME_LEN);
483 /* ewww... some of these buggers have / in name... */
484 s = strchr(disk->kobj.name, '/");

485 if (s)

486 *s='I"

487 if ((err = kobject_add(&disk->kobj)))
488 return;

489 err = disk_sysfs_symlinks(disk);

490 if (err) {

491 kobject_del(&disk->kobj);
492 return;

493 }

494 disk_sysfs_add_subdirs(disk);

495

496 /* No minors to use for partitions */
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497 if (disk->minors == 1)
498 goto exit;
499
500 /* No such device (e.g., media were just removed) */
501 if ('get_capacity(disk))
502 goto exit;
503
504 bdev = bdget_disk(disk, 0);
505 if ('bdev)
506 goto exit;
507
508 [* scan partition table, but suppress uevents */
509 bdev->bd_invalidated = 1;
510 disk->part_uevent_suppress = 1;
511 err = blkdev_get(bdev, FMODE_READ, 0);
512 disk->part_uevent_suppress = 0;
513 if (err<0)
514 goto exit;
515 blkdev_put(bdev);
516
517 exit:
518 /* announce disk after possible partitions are already created */
519 kobject_uevent(&disk->kobj, KOBJ_ADD);
520
521 /* announce possible partitions */
522 for (i = 1; i < disk->minors; i++) {
523 p = disk->part[i-1];
524 if ('p || p->nr_sects)
525 continue;
526 kobject_uevent(&p->kobj, KOBJ_ADD);
527 }
528 }

WRARAE Linux 2.6 (048 B8 B8 IR 246 T X B Al TH S e (B A AR FRAT T E <<TR A2
Sysfs>>rf1x} kobject 77 1 [ 4R PEAM T A28t LUK L FRATIAN R AN 2] kobject AH ) B8 £ A 38
2 AR E sysfs B4 R E A8, R 24 11

1956 487 171X~ kobject_add 1 HI A2 1R HL, AE Sysfs o b X Pt adt—A 1 H skl b
A H s RIS sdf, 2 D B U BT 2 ST 0, FRE X AN H kobject_add R0
ATTERE S ORAE VR A AN 2T sdf H k.

[root@Ifg2 ~]# Is /sys/block/

md0 raml ramll raml3 raml5 ram3 ram5 ram7 ram9 sdb sdd sdf ramO
raml0 raml2 raml4 ram2 ram4 ram6 ram8 sda sdc sde sdg

SOOI 8 A

45— Jutt 4 kobject_add 3% 4 AL RIS F 004 - s, A< sl g 24
L 1FAE sd_probe HIRAMOL — R 4 SIS ATAT A O Sk disk_name (1), 1M
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disk_name 1Es& struct gendisk [)—Nplid, X HIRATE F 482 1T7IRATHE disk_name %5 T
kobj.name, X it 2 A 414 FAT 11 i kobject_add 7 il— kobject [, e 1) 44 -5t 2 3 AT 124
I 1 disk_name.
5 A A R R I AS - H S 2 AR Isys/block  H SR T T AS A2 AE i A7 5 200 10 A3 AR
alloc_disk_node 1A THIIE struct gendisk 18 54 ?78%4) kobj_set_kset_s(disk,block_subsys)
21k disk %5V K] kobject MJ&E T+ block_subsys % W [#) kobject T i X it & A 14 kAl
IAEAINIX A kobject FIHE, B4R F SR Il 25 7E/sys/block 1~ H 5% IR SCAF
4k 435E, disk_sysfs_symlinks 3k H fs/partitions/check.c,iX /> bR B0 SR AN AH 2 LU A i W S 1.

429 static int disk_sysfs_symlinks(struct gendisk *disk)

430 {

431 struct device *target = get_device(disk->driverfs_dev);

432 int err;

433 char *disk_name = NULL,;

434

435 if (target) {

436 disk_name = make_block_name(disk);

437 if ('disk_name) {

438 err = -ENOMEM,;

439 goto err_out;

440 }

441

442 err = sysfs_create_link(&disk->kobj, &target->kobj, "device");

443 if (err)

444 goto err_out_disk_name;

445

446 err = sysfs_create_link(&target->kobj, &disk->kobj, disk_name);

447 if (err)

448 goto err_out_dev_link;

449 }

450

451 err = sysfs_create_link(&disk->kobj, &block_subsys.kobyj,

452 "subsystem");

453 if (err)

454 goto err_out_disk_name_Ink;

455

456 kfree(disk_name);

457

458 return O;

459

460 err_out_disk_name_Ink:

461 if (target) {

462 sysfs_remove_link(&target->kobj, disk_name);

463 err_out_dev_link:

464 sysfs_remove_link(&disk->kobj, "device™);
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465 err_out_disk_name:

466 kfree(disk_name);

467 err_out:

468 put_device(target);

469 }

470 return err;

471}
FATTH SEBR SR ARAR XA BB EL 15 S TRAVE IEH LR U it 1/sys/block/sdf T 147 Wik L&
EaS
[root@localhost ~]# Is /sys/block/sdf/
capability dev device holders queue range removable size slaves stat subsystem
uevent
442 1711) sysfs_create_link 1X-4 4761 & 1 & X FLIXA™ device XA AR EE
R 2 T2
[root@localhost ~]# Is -1 /sys/block/sdf/device
IrwXrwxrwx 1 root root 0 Dec 13 07:09 [sys/block/sdf/device
-> ../../devices/pci0000:00/0000:00:1d.7/usb4/4-4/4-4:1.0/host24/target24:0:0/24:0:0:0
Ifi] 446 171X~ sysfs_create_link MM FISI2 S g 7 —AN e ke, e g mok 7.

[root@localhost~]# Is
/sys/devices/pci0000\:00/0000\:00\:1d.7/ush4/4-4/4-4\:1.0/host24/target24\:0\:0/24\:0\:0\:0/

block:sdf driver ioerr_cnt model rescan scsi_generic:sg7 timeout bus generic
iorequest_cnt  power rev scsi_level type delete
iocounterbits  max_sectors gueue_depth  scsi_device:24:0:0:0 state uevent
device_blocked  iodone_cnt modalias queue_type scsi_disk:24:0:0:0

subsystem vendor
TR B 2 5t 23X block:sdf,
[root@localhost~]# Is -1
/sys/devices/pci0000\:00/0000\:00\: 1d.7/usb4/4-4/4-4\:1.0/host24/target24\:0\:0/24\:0\:0\:0/block\:
sdf
IrWXrwXxrwx 1 root root 0 Dec 13 21:16
/sys/devices/pci0000:00/0000:00:1d.7/ush4/4-4/4-4:1.0/host24/target24:0:0/24:0:0:0/block:sdf
> A Iblock/sdf
TR A TR A IR ARSI A SO R R T ROX T, JOX LA A SR
B TARIRIL.
SR 5 45147 FRCU FH sysfs_create_link. JX IR AR 2 28, A2 B () A2 Isys/block/sdf/subsystem iX ™ 4 fik
Pt
[root@localhost ~]# Is -1 /sys/block/sdf/subsystem
Irwxrwxrwx 1 root root 0 Dec 13 07:09 /sys/block/sdf/subsystem -> ../../block
AN SO ST i 2 )5 disk_sysfs_symlinks 9k 45 R T B RS A4 R ok D BUE
disk_sysfs_add_subdirs. [}k 7 fs/partitions/check.c:

342 static inline void disk_sysfs_add_subdirs(struct gendisk *disk)

343 {

344 struct kobject *k;

345
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346 k = kobject_get(&disk->kobj);

347 disk->holder_dir = kobject_add_dir(k, "holders");
348 disk->slave_dir = kobject_add_dir(k, "slaves");
349 kobject_put(k);

350}

XA BR B ORI 1 AR AL R BRI MBI S e 23 ) SR A i A= S AT TR e B, TG AR At 2
@37 holders Al slaves B3> 1 H 3%.
504 17,bdget_disk, X &t —> A IR £, <<Thinking in C++>> 75 I AT A Ik o Bl i 5 SCAE Sk
A BT LUIXAN B ECK - include/linux/genhd. h:

433 static inline struct block_device *bdget_disk(struct gendisk *disk, int index)

434 {

435 return bdget(MKDEV (disk->major, disk->first_minor) + index);

436 }
MR E AR5 P ) FH .bdget >k H fs/block_dev.c:

554 struct block_device *bdget(dev_t dev)

555 {

556 struct block_device *bdev;

557 struct inode *inode;

558

559 inode = iget5 locked(bd_mnt->mnt_sb, hash(dev),

560 bdev_test, bdev_set, &dev);

561

562 if (Yinode)

563 return NULL;

564

565 bdev = &BDEV _I(inode)->bdev;

566

567 if (inode->i_state & I_NEW) {

568 bdev->bd_contains = NULL,;

569 bdev->bd_inode = inode;

570 bdev->bd_block_size = (1 << inode->i_blkbits);
571 bdev->bd_part_count = 0;

572 bdev->bd_invalidated = 0;

573 inode->i_mode = S_IFBLK;

574 inode->i_rdev = dev;

575 inode->i_bdev = bdev;

576 inode->i_data.a_ops = &def_blk_aops;

577 mapping_set_gfp_mask(&inode->i_data, GFP_USER);
578 inode->i_data.backing_dev_info = &default_backing_dev_info;
579 spin_lock(&bdev_lock);

580 list_add(&bdev->bd_list, &all_bdevs);

581 spin_unlock(&bdev_lock);

582 unlock_new_inode(inode);

583 }
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584 return bdev;

585 }
BB AN EAT A HATI, — R~ 7Bk H R AN AR A& 10 25 # 44K struct block_device 1 struct inode.
7t include/linux/fs.h 71 LT IX 4 —/ g 44

460 struct block_device {

461 dev_t bd_dev; /*notakdev_t-it'sasearch key */
462 struct inode * bd_inode; /* will die */

463 int bd_openers;

464 struct mutex bd_mutex; /* open/close mutex */
465 struct semaphore bd_mount_sem;

466 struct list_head bd_inodes;

467 void * bd_holder;

468 int bd_holders;

469 #ifdef CONFIG_SYSFS

470 struct list_head bd_holder _list;

471 #endif

472 struct block_device *  bd_contains;

473 unsigned bd_block_size;

474 struct hd_struct * bd_part;

475 /* number of times partitions within this device have been opened. */
476 unsigned bd_part_count;

477 int bd_invalidated;

478 struct gendisk * bd_disk;

479 struct list_head bd_list;

480 struct backing_dev_info *bd_inode_backing_dev_info;

481 I*

482 * Private data. You must have bd_claim'ed the block _device

483 *to use this. NOTE: bd_claim allows an owner to claim

484 * the same device multiple times, the owner must take special

485 * care to not mess up bd_private for that case.

486 */

487 unsigned long bd_private;

488 };

IRWI S Linux 16— Block BEAHS HTIX A — AN G5 M A AR 1 3R o, iIX Do J LA R/ e i
H AR ST inode MAATTAS HAR G (E 2 X BLHEE 11— AN 45 #4402 struct bdev_inode,
29 struct bdev_inode {

30 struct block_device bdev;
31 struct inode vfs_inode;
32}

FEPIN AR I G A A AR T 5 = AN I S .
(E 2 44 K 24— L FH R 1) 51T L R) 3, bdev_inode 47 #5% th BRI, DR & T Whk2 3R AR 13t
G 1) LA A, AN A A R R XA S AR 2 S MG R B R R ANME IR
BDEV_I, XA WLk B fs/block_dev.c:

34 static inline struct bdev_inode *BDEV_I(struct inode *inode)
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354

36 return container_of(inode, struct bdev_inode, vfs_inode);

37}
1R AR, M inode 75 211N (1) bdev_inode. T2 565 171X ~&BDEV_I(inode)->bdev 7 [ 2
inode X3 ) bdev_inode )% i struct block_device bdev.
{H 2 G M AR AR B IX AR VG AMB A YRS, TR S R a2 B Bl ok BIOR IR TR, 10 75 208 5 Wi A 2%
1 .iget5_locked sl &+ IX {1 1), XA R AR B fs/inode.c, AT WA A S LIRAE €, H gt
YRR, XA BREOX A — AT, AT RS inode XA block device T .70 H AT 58—k G 1
inode, }: i_state i D12 W E T I_NEW XA flag 1, /5T A bdget() p&i 2,567 171X — B if iEh) &
TP AT I IX — B if 5 ) 04 T st 2 00464 inode 45 K9 4A 4R 4T inode DL & block _device 4544
AFEET bdev. 11 p& i 2843 [Pl 112 bdev. iy ZEoii— T bdev 1F & MIX—ZI 46 12U H L
TEFAT R e ).
[ 2 register_disk()H, 4k 424E R F —/NEEHL MK ECZ blkdev_get, K H fs/block_dev.c:

1206 static int __blkdev_get(struct block_device *bdev, mode_t mode, unsigned flags,

1207 int for_part)

1208 {

1209 I*

1210 * This crockload is due to bad choice of ->open() type.

1211 * It will go away.

1212 * For now, block device ->open() routine must _not_

1213 * examine anything in 'inode' argument except ->i_rdev.

1214 */

1215 struct file fake_file = {};

1216 struct dentry fake_dentry = {};

1217 fake_file.f_mode = mode;

1218 fake_file.f_flags = flags;

1219 fake_file.f_path.dentry = &fake_dentry;

1220 fake_dentry.d_inode = bdev->bd_inode;

1221

1222 return do_open(bdev, &fake_file, for_part);

1223}

1224

1225 int blkdev_get(struct block_device *bdev, mode_t mode, unsigned flags)

1226 {

1227 return __blkdev_get(bdev, mode, flags, 0);

1228 }
F 3 blkdev_get i FH 172 blkdev_get, it AFRATTH AN bR B — BRI HH K T
1R AR, FLIE TR 22 IR A2 do_open, >k [ [F]—/NSC .

1103 /*

1104 * bd_mutex locking:

1105 *

1106 * mutex_lock(part->bd_mutex)
1107 * mutex_lock_nested(whole->bd_mutex, 1)
1108 */
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1109

1110 static int do_open(struct block _device *bdev, struct file *file, int for_part)

1111 {

1112 struct module *owner = NULL;

1113 struct gendisk *disk;

1114 int ret = -ENXIO;

1115 int part;

1116

1117 file->f_mapping = bdev->bd_inode->i_mapping;

1118 lock_kernel();

1119 disk = get_gendisk(bdev->bd_dev, &part);

1120 if (1disk) {

1121 unlock_kernel();

1122 bdput(bdev);

1123 return ret;

1124 }

1125 owner = disk->fops->owner;

1126

1127 mutex_lock_nested(&bdev->bd mutex, for_part);

1128 if ('bdev->bd_openers) {

1129 bdev->bd_disk = disk;

1130 bdev->bd_contains = bdev;

1131 if (Ipart) {

1132 struct backing_dev_info *bdi;

1133 if (disk->fops->open) {

1134 ret = disk->fops->open(bdev->bd_inode, file);

1135 if (ret)

1136 goto out_first;

1137 }

1138 if ("bdev->bd_openers) {

1139
bd_set_size(bdev,(loff_t)get_capacity(disk)<<9);

1140 bdi = blk_get_backing_dev_info(bdev);

1141 if (bdi == NULL)

1142 bdi = &default_backing_dev_info;

1143 bdev->bd_inode->i_data.backing_dev_info =
bdi;

1144 }

1145 if (bdev->bd_invalidated)

1146 rescan_partitions(disk, bdev);

1147 }else {

1148 struct hd_struct *p;

1149 struct block_device *whole;

1150 whole = bdget_disk(disk, 0);
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1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162

1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175

ret = -ENOMEM;
if ('whole)
goto out_first;
BUG_ON(for_part);
ret = blkdev_get(whole, file->f_mode, file->f_flags, 1);
if (ret)
goto out_first;
bdev->bd_contains = whole;
p = disk->part[part - 1];
bdev->bd_inode->i_data.backing_dev_info =
whole->bd_inode->i_data.backing_dev_info;
if (!(disk->flags & GENHD_FL_UP) || 'p || !p->nr_sects)

ret = -ENXIO;
goto out_first;
}
kobject_get(&p->kobj);
bdev->bd_part = p;
bd_set_size(bdev, (loff_t) p->nr_sects << 9);

}else {
put_disk(disk);
module_put(owner);
if (bdev->bd_contains == bdev) {
if (bdev->bd_disk->fops->open) {
ret =

bdev->bd_disk->fops->open(bdev->bd_inode, file);

1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190 out_first:
1191
1192

if (ret)
goto out;
¥
if (bdev->bd_invalidated)
rescan_partitions(bdev->bd_disk, bdev);

¥

bdev->bd_openers++;

if (for_part)
bdev->bd_part_count++;

mutex_unlock(&bdev->bd_mutex);

unlock_kernel();

return O;

bdev->bd_disk = NULL;
bdev->bd_inode->i_data.backing_dev_info = &default_backing_dev_info;
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1193 if (bdev !'= bdev->bd_contains)
1194 __blkdev_put(bdev->bd_contains, 1);
1195 bdev->bd_contains = NULL,;

1196 put_disk(disk);

1197 module_put(owner);

1198 out:

1199 mutex_unlock(&bdev->bd _mutex);
1200 unlock_kernel();

1201 if (ret)

1202 bdput(bdev);

1203 return ret;

1204 }

R, A% R B A B 4, U AR,
—JFUR R bd_openers 2454145460 T 0,5 LA 1128 IXA™ if 1) & EE A AT [1).bd_openers
H 0 FIR— A AL AT T I
— I U FATIE B AW S B 5 RS B P LA — IR AT A sda XA MES i A
sdal,sda2,sda3. .. iX LEHE & X IHE AT ] get_gendisk 7551 part — & & 0.5 LA 1131 471K
if IE A SHAT. M disk->fops->open 1R B &, 3l /& sd_open. (X FATTHE sd_probe HH i 45 15
7 gd->fops %51 &sd_fops.)
{H LI L ZIBAT 1A T sd_open SEBR FIE AT 4 IEZ F LI TR 2 5t &l — N &% sd_open
REANBEPAT, WUR BERAT, I8 2 5E3R [9] 0. 40 SRARAS AN e AT IS sl B S5 A .
N RICAT LA BAEL, 32 A LR, T I S R A BE Y MR R LR T KRR
ifi 1146 17iX4 rescan_partitions() i 45 & FAT1Z & 1, 2 e AT AE U blkdev_get 2 774
bd_invalidated %% 4 1 1,71 LLXAN BRBUX I € ST ANX—ZIFF U6 70 A5 BN T 3k
IR ARG XA PR ECK H fs/partitions/check.c:

530 int rescan_partitions(struct gendisk *disk, struct block _device *bdev)

531 {

532 struct parsed_partitions *state;

533 int p, res;

534

535 if (bdev->bd_part_count)

536 return -EBUSY;

537 res = invalidate_partition(disk, 0);

538 if (res)

539 return res;

540 bdev->bd_invalidated = 0;

541 for (p = 1; p < disk->minors; p++)

542 delete_partition(disk, p);

543 if (disk->fops->revalidate_disk)

544 disk->fops->revalidate_disk(disk);

545 if (get_capacity(disk) || !(state = check_partition(disk, bdev)))
546 return O;

547 if (IS_ERR(state)) /* 11O error reading the partition table */
548 return -EIO;
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549
550
551
552
553
554
555
556
557
558

for (p = 1; p < state->limit; p++) {
sector_t size = state->parts[p].size;
sector_t from = state->parts[p].from;
if (Isize)
continue;
if (from + size > get_capacity(disk)) {
printk(" %s: p%d exceeds device capacity\n",
disk->disk_name, p);
}
add_partition(disk, p, from, size, state->parts[p].flags);

559 #ifdef CONFIG_BLK_DEV_MD

560

561

562 #endif
563

564

565

566 }

if (state->parts[p].flags & ADDPART_FLAG_RAID)
md_autodetect_dev(bdev->bd_dev+p);

}
kfree(state);

return O;

FL B FRAT— AT AR B AN B BT XA R EUE 08, 1IE an FRATT B 1 XA o E AT 3 s, oK
T XI5 BB T T 20 X, BAT 12 H struct hd_struct 1X-A A5 R ARk 2R 1, 1M
struct hd_struct 1 1 & struct gendisk (] 51,7 Hag AN — g5 it — XN REF I LR, 5L
FHUL PR AT I A N struct hd_struct  H1 i 25 18], BT DL 3 B A AS UG R TR X A
delete_partition p& £ (14 IRt N iZ 008, IL I B2, e A A AN 2T

352 void delete_partition(struct gendisk *disk, int part)

353 {
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369 }

struct hd_struct *p = disk->part[part-1];

if (!p)
return;
if (Ip->nr_sects)
return;

disk->part[part-1] = NULL,;

p->start_sect = 0;

p->nr_sects = 0;

p->ios[0] = p->ios[1] = O;

p->sectors[0] = p->sectors[1] = 0;
sysfs_remove_link(&p->kobj, "subsystem");
kobject_unregister(p->holder_dir);
kobject_uevent(&p->kobj, KOBJ_REMOVE);
kobject_del(&p->kobj);
kobject_put(&p->kobj);

1M revalidate_disk & %145 [ (K 5t & sd_revalidate_disk, XA b A A 175 WFR sdl (1) I e il 2
T3 A sd_probe 1 add_disk Z B, 5t O AT LA i Ix B HORE R AT R

T.
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Fi%5 ,get_capacity (). %A HLIX A BR E5CE [ SR e 2L T oK B include/linux/genhd.h:
254 static inline sector_t get_capacity(struct gendisk *disk)
255 {
256 return disk->capacity;
257}
Ifii check_partition BRS¢ —2L T >k |7 fs/partitions/check.c:
156 static struct parsed_partitions *
157 check_partition(struct gendisk *hd, struct block_device *bdev)

158 {

159 struct parsed_partitions *state;

160 inti, res, err;

161

162 state = kmalloc(sizeof(struct parsed_partitions), GFP_KERNEL);
163 if (Istate)

164 return NULL;

165

166 disk_name(hd, 0, state->name);

167 printk(KERN_INFO " %s:", state->name);

168 if (isdigit(state->name[strlen(state->name)-1]))

169 sprintf(state->name, "p");

170

171 state->limit = hd->minors;

172 i=res=err=0;

173 while (Ires && check_part[i]) {

174 memset(&state->parts, 0, sizeof(state->parts));

175 res = check_part[i++](state, bdev);

176 if (res<0){

177 /* We have hit an 1/O error which we don't report now.
178 * But record it, and let the others do their job.
179 */

180 err = res;

181 res =0;

182 }

183

184 }

185 if (res > 0)

186 return state;

187 if (err)

188 /* The partition is unrecognized. So report 1/O errors if there were any */
189 res = err,

190 if (Ires)

191 printk("* unknown partition table\n");

192 else if (warn_no_part)

193 printk(*" unable to read partition table\n");
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194 kfree(state);
195 return ERR_PTR(res);
196 }

T 5%, struct parsed_partitions 45 44 T fs/partitions/check.h 1X -4 —A~3k ST {41
8 enum { MAX_PART =256 };

9
10 struct parsed_partitions {
11 char name[BDEVNAME_SIZE];
12 struct {
13 sector_t from;
14 sector_t size;
15 int flags;
16 } partsf]MAX_PART];
17 int next;
18 int limit;
19}

XA G AR BATHI R 3 40 XA B,
Il 173 473X check_part A VF AM24E fs/partitions/check.c H 43 T &
43 int warn_no_part = 1; /*This is ugly: should make genhd removable media aware*/

44

45 static int (*check_part[])(struct parsed_partitions *, struct block _device *) = {
46 *

47 * Probe partition formats with tables at disk address 0
48 * that also have an ADFS boot block at 0xdcO.

49 */

50 #ifdef CONFIG_ACORN_PARTITION_ICS

51 adfspart_check_ICS,

52 #endif

53 #ifdef CONFIG_ACORN_PARTITION_POWERTEC

54 adfspart_check_POWERTEC,

55 #endif

56 #ifdef CONFIG_ACORN_PARTITION_EESOX

57 adfspart_check_EESOX,

58 #endif

59

60 *

61 * Now move on to formats that only have partition info at
62 * disk address 0xdc0O.  Since these may also have stale
63 * PC/BIOS partition tables, they need to come before
64 * the msdos entry.

65 */

66 #ifdef CONFIG_ACORN_PARTITION_CUMANA

67 adfspart_check_CUMANA,

68 #endif
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69 #ifdef CONFIG_ACORN_PARTITION_ADFS

70 adfspart_check ADFS,
71 #endif
72
73 #ifdef CONFIG_EFI_PARTITION
74 efi_partition, /* this must come before msdos */
75 #endif
76 #ifdef CONFIG_SGI_PARTITION
77 sgi_partition,
78 #endif
79 #ifdef CONFIG_LDM_PARTITION
80 Idm_partition, /* this must come before msdos */
81 #endif
82 #ifdef CONFIG_MSDOS_PARTITION
83 msdos_partition,
84 #endif
85 #ifdef CONFIG_OSF_PARTITION
86 osf_partition,
87 #endif
88 #ifdef CONFIG_SUN_PARTITION
89 sun_partition,
90 #endif
91 #ifdef CONFIG_AMIGA_PARTITION
92 amiga_partition,
93 #endif
94 #ifdef CONFIG_ATARI_PARTITION
95 atari_partition,
96 #endif
97 #ifdef CONFIG_MAC_PARTITION
98 mac_partition,
99 #endif
100 #ifdef CONFIG_ULTRIX_PARTITION
101 ultrix_partition,
102 #endif
103 #ifdef CONFIG_IBM_PARTITION
104 ibm_partition,
105 #endif
106 #ifdef CONFIG_KARMA_PARTITION
107 karma_partition,
108 #endif
109 #ifdef CONFIG_SYSV68 PARTITION
110 Sysv68_partition,
111 #endif
112 NULL
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113 };
BFGAK,— N1 X T 1K A2 B8 B RN RS IS FA (i AN, T 5 T AT L2
W2 BRI TS B 03 AN IRIE AT AL 25T
AL B0 I AT I T FRAT AN G S P — R A 5 RSS2, DL & TREAE I /K Bl
T RPN E L 8 RIS B SRR T LA E 2R R L SR
BF XA BRARAR A 4 TIWT5T 20 DX 3R 2R, 77 DX — 4 R PR — AN AN T 0 R AR FL2 T
I XA X4 fs/partitions  H ¢ T IR SCHHRSAHF AR F T, & Fiog #4770t
£ 1 T 2R
localhost:/usr/src/linux-2.6.22.1 # Is fs/partitions/
Kconfig  acorn.h atari.c check.h ibm.c karma.h  mac.c msdos.h  sgi.c sun.h
ultrix.c Makefile amiga.c atari.h efi.c ibm.h ldm.c mac.h osf.c sgi.h
sysv68.c ultrix.h acorn.c  amiga.h check.c efi.h karma.c ldm.h msdos.c  osf.h
sun.c  sysv68.h
BEA b FAR ) L, A LIS 2 A s 8O H IR — A, o TR B0 IX A5 BT e 00 IX A5
RS0 AE IS struct parsed_partitions Z5 A4 KR ET M4 R oAl Tk 23 2 H 1)
15 B X AR size W, from I 3x £6 45 £ () M 5 H A,
SRIGIATKE] T add_partition, /38R /&K H fs/partitions/check.c:

371 void add_partition(struct gendisk *disk, int part, sector_t start, sector_t len, int flags)

372 {

373 struct hd_struct *p;

374

375 p = kmalloc(sizeof(*p), GFP_KERNEL);
376 if (Ip)

377 return;

378

379 memset(p, 0, sizeof(*p));

380 p->start_sect = start;

381 p->nr_sects = len;

382 p->partno = part;

383 p->policy = disk->policy;

384

385 if (isdigit(disk->kobj.name[strlen(disk->kobj.name)-1]))
386

snprintf(p->kobj.name,KOBJ_NAME_LEN,"%sp%d",disk->kobj.name,part);
387 else

388
snprintf(p->kobj.name,KOBJ_NAME_LEN,"%s%d",disk->kobj.name,part);

389 p->kobj.parent = &disk->kobj;

390 p->kobj.ktype = &ktype_part;

391 kobject_init(&p->kobj);

392 kobject_add(&p->kobj);

393 if (disk->part_uevent_suppress)

394 kobject_uevent(&p->kobj, KOBJ_ADD);

395 sysfs_create_link(&p->kobj, &block_subsys.kobj, "subsystem™);
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396 if (flags & ADDPART_FLAG_WHOLEDISK) {
397 static struct attribute addpartattr = {

398 .name = "whole_disk",

399 .mode =S_IRUSR | S_IRGRP | S_IROTH,
400 .owner = THIS_MODULE,

401 ¥

402

403 sysfs_create_file(&p->kobj, &addpartattr);
404 }

405 partition_sysfs_add_subdir(p);

406 disk->part[part-1] = p;

407}

H T Z 045 BIAE B IX 2L Kobject 1311 sysfs AHSSIHRBUR B 2 T .
389 171X~ p->kobj.parent = &disk->kobj fRE T BATTE: N KA B AR VELENIA 1 H 2 L HP
sdal,sda2,...r sda H & F.
[root@localhost tedkdb]# Is /sys/block/sda/
capability device queue removable sdal0 sdal2 sdald sda2 sda5 sda7 sda9
slaves subsystem dev holders range sdal sdall sdal3 sdals sda3
sda6 sda8 size stat uevent
1M 395 47 sysfs_create_link ff)724 5t 1 4R,
[root@localhost tedkdb]# Is -1 /sys/block/sda/sdal/subsystem
Irwxrwxrwx 1 root root 0 Dec 13 03:15 /sys/block/sda/sdal/subsystem -> ../../../block
1M partition_sysfs_add_subdir t.%& {144 01,2k 1 fs/partitions/check.c:
333 static inline void partition_sysfs_add_subdir(struct hd_struct *p)

334 {

335 struct kobject *k;

336

337 k = kobject_get(&p->kobj);

338 p->holder_dir = kobject_add_dir(k, "holders");
339 kobject_put(k);

340}

ZRINT holders 1 H 3%.

[root@localhost tedkdb]# Is /sys/block/sda/sdal/

dev holders size start stat subsystem uevent

e, LA AR XA BRHABO 1 — PR A 0 p BB B R AT T AR, T 7 BRI ) &5 e A4
disk->part[part-1]45 1] T p. sl 2 6, M L struct hd_struct SXANFRETS4] Bl N A% AT N 75
T AP 1.

FIJix B rescan_partitions() & 14 45 8, 7151 do_open()H'.1183 47,il: bd_openers X5 FH 14t
I 1, a5 for_part A5 48, 84w L e 6 N 51 -0t in 1.8 )5 do_open t i RN N I 45K T,
%2 KB —FF,__blkdev_get Al blkdev_get #H4k iz [F].blkdev_put F1 blkdev_get {125 17 5t
A BATATE T, 05 0 =, e AN 3G b 2 X A 5 o sk 7 [ml 2.

5 Ja register_disk ()i F 55— AN B ELE kobject_uevent(), XA bR Uit A2 18 %0 H - 2 )
(RRERE udevd, H Vel AT R AE T RARAE I I RATISOERARCE T udev FRITC & SCHF(PE L
letcludev/ H 3% F), A AR H L 1k/dev B 3 FIHIA T AR (K15 8 S L
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[root@localhost tedkdb]# Is /dev/sda*

/dev/sda  /dev/sdalQ /dev/sdal2 /dev/sdald /dev/sda2 /dev/sda5 /dev/sda7 /dev/sda9
/dev/sdal /dev/sdall /dev/sdal3 /dev/sdal5 /dev/sda3 /dev/sda6 /dev/sda8
BTN AR BL B G T udev B AT X2 F P 25 TR IR PEAT T AN 2 0 T

RIEHERFE?(Z)

2B —=,blk_register_queue().

4079 int blk_register_queue(struct gendisk *disk)

4080 {

4081 int ret;

4082

4083 request_queue_t *q = disk->queue;

4084

4085 if ('q | 'g->request_fn)

4086 return -ENXIO;

4087

4088 g->kobj.parent = kobject_get(&disk->kobj);

4089

4090 ret = kobject_add(&qg->kobj);

4091 if (ret < 0)

4092 return ret;

4093

4094 kobject_uevent(&g->kobj, KOBJ_ADD);

4095

4096 ret = elv_register_queue(q);

4097 if (ret) {

4098 kobject_uevent(&g->kobj, KOBJ_REMOVE);

4099 kobject_del(&g->kobj);

4100 return ret;

4101 }

4102

4103 return O;

4104 }
45,4090 171X kobject_add 1R L ik, #r /sys/block/sda/ H 5% R i X2 —/> 1 H =i &, 5 7]
W XA q ST AT A 2K BLIRATTHE disk->queue R4S T 8,1 disk->queue & A4 W20l
Sk2:F sd_probe(), 4 T AT X 4—H],

1662 gd->queue = sdkp->device->request_queue;
1M sdkp #& struct scsi_disk &iFJ4AkFRER H device B/ struct scsi_device FR%l, B4 XA
request_queue Wé?:z struct request_queue 4514 7T 5T, s A& NG K BAFILAR &2 AR ) LK
(PIWe?— % AL R 1 S o AT T n] e SsA5 21),45 5 | sesi A& IRBIAT usb WA WX — s AR RN,
TEEATI probe BRIECHE I 2 17 420258 B O & e i i 1 VF2 TAE 7.tan usb 2k
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FEN usb & HIE ush_device 254 AR & X A& Wik, Wi T scsi_device 45 MR &,

N E I S8 G R T X SE A RS 1K AN RBAA.

HERf M U, 76 scsi e 214 R I i, A R0 21— /N % i 2 W scsi_alloc_sdev() pf %, 1X 4
PR TRA 1 TE 72 22 U (B2 v] LU YRR I 2, e 2 R — S il scsi_alloc_queue() ) eR 5. 1T ix A
AL K B AR £ block JZFEHE M R EL, BT LRI AS A NIX R IF B F kR, K B

drivers/scsi/scsi_lib.c:
1569 struct request_queue *__scsi_alloc_queue(struct Scsi_Host *shost,

1570

1571 {

1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586

1587 }

request_fn_proc *request_fn)

struct request_queue *q;

g = blk_init_queue(request_fn, NULL);

if ()
return NULL;

blk_queue_max_hw_segments(q, shost->sg_tablesize);
blk_queue_max_phys_segments(q, SCSI_MAX PHYS SEGMENTS);
blk_queue_max_sectors(q, shost->max_sectors);
blk_queue_bounce_limit(q, scsi_calculate_bounce_limit(shost));
blk_queue_segment_boundary(q, shost->dma_boundary);

if (Ishost->use_clustering)
clear_bit(QUEUE_FLAG_CLUSTER, &g->queue_flags);
return q;

1588 EXPORT_SYMBOL(__scsi_alloc_queue);

1589

1590 struct request_gueue *scsi_alloc_queue(struct scsi_device *sdev)

1591 {

1592
1593
1594
1595
1596
1597
1598
1599
1600
1601

1602 }

struct request_queue *q;

g = __scsi_alloc_queue(sdev->host, scsi_request_fn);

if (a)
return NULL;

blk_queue_prep_rq(q, scsi_prep_fn);
blk_queue_issue_flush_fn(q, scsi_issue_flush_fn);
blk_queue_softirg_done(q, scsi_softirg_done);
return g;

TX A R E PR D TR DG R i LA— R T HIoK.
AT L EE R B 2R blk_init_queue(),'t K E block/Il_rw_blk.c:

1860 /**
* blk_init_queue - prepare a request queue for use with a block device

1861
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1862 * @rfn: The function to be called to process requests that have been

1863 * placed on the queue.
1864 * @lock: Request queue spin lock
1865 *

1866 * Description:

1867 * If a block device wishes to use the standard request handling procedures,
1868 * which sorts requests and coalesces adjacent requests, then it must

1869 * call blk_init_queue(). The function @rfn will be called when there
1870 * are requests on the queue that need to be processed. If the device

1871 * supports plugging, then @rfn may not be called immediately when requests
1872 * are available on the queue, but may be called at some time later instead.
1873 * Plugged queues are generally unplugged when a buffer belonging to one
1874 * of the requests on the queue is needed, or due to memory pressure.

1875 *

1876 * @rfn is not required, or even expected, to remove all requests off the
1877 * queue, but only as many as it can handle at a time.  If it does leave
1878 * requests on the queue, it is responsible for arranging that the requests
1879 * get dealt with eventually.

1880 *

1881 * The queue spin lock must be held while manipulating the requests on the
1882 * request queue; this lock will be taken also from interrupt context, so irq
1883 * disabling is needed for it.

1884 *

1885 * Function returns a pointer to the initialized request queue, or NULL if
1886 * it didn't succeed.

1887 *

1888 * Note:

1889 * blk_init_queue() must be paired with a blk_cleanup_queue() call

1890 * when the block device is deactivated (such as at module unload).

1891 **/

1892

1893 request_queue_t *blk_init_queue(request_fn_proc *rfn, spinlock_t *lock)

1894 {

1895 return blk_init_queue_node(rfn, lock, -1);

1896 }

1897 EXPORT_SYMBOL(blk_init_queue);

1898

1899 request_queue_t *

1900 blk_init_queue_node(request_fn_proc *rfn, spinlock_t *lock, int node_id)

1901 {

1902 request_queue_t *q = blk_alloc_queue_node(GFP_KERNEL, node_id);
1903

1904 if (1q)

1905 return NULL,;
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1906

1907 g->node = node_id;

1908 if (blk_init_free_list(q)) {

1909 kmem_cache_free(requestq_cachep, q);

1910 return NULL;

1911 }

1912

1913 *

1914 * if caller didn't supply a lock, they get per-queue locking with
1915 * our embedded lock

1916 */

1917 if (Mlock) {

1918 spin_lock_init(&g->__queue_lock);

1919 lock = &g->__queue_lock;

1920 }

1921

1922 g->request_fn =rfn;

1923 g->prep_rq_fn = NULL,;

1924 g->unplug_fn = generic_unplug_device;

1925 g->queue_flags = (1 << QUEUE_FLAG_CLUSTER);
1926 g->queue_lock = lock;

1927

1928 blk_gueue_segment_boundary(q, Oxffffffff);

1929

1930 blk_queue_make_request(g, __make_request);

1931 blk_queue_max_segment_size(q, MAX_SEGMENT_SIZE);
1932

1933 blk_queue_max_hw_segments(g, MAX_HW_SEGMENTYS);
1934 blk_queue_max_phys_segments(q, MAX_PHYS_SEGMENTYS);
1935

1936 g->sg_reserved_size = INT_MAX;

1937

1938 *

1939 * all done

1940 */

1941 if (lelevator_init(q, NULL)) {

1942 blk_queue_congestion_threshold(q);

1943 return q;

1944 }

1945

1946 blk_put_queue(q);

1947 return NULL;

1948 }

I A6 3K 8 R KA AR Al A, FE BRATT AT R O 1 s U H R LAY T 2L B AT A
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blk_alloc_queue_node Fi elevator_init(). 1 # > H block/Il_rw_blk.c, )& # W3k A block/elevator.c:
1836 request_queue_t *blk_alloc_queue_node(gfp_t gfp_mask, int node_id)
1837 {

1838 request_queue_t *q;

1839

1840 g = kmem_cache_alloc_node(requestq_cachep, gfp_mask, node_id);
1841 if (19)

1842 return NULL;

1843

1844 memset(q, 0, sizeof(*q));

1845 init_timer(&q->unplug_timer);

1846

1847 snprintf(g->kobj.name, KOBJ_NAME_LEN, "%s", "queue");
1848 g->kobj.ktype = &queue_ktype;

1849 kobject_init(&qg->kobj);

1850

1851 g->backing_dev_info.unplug_io_fn = blk_backing_dev_unplug;
1852 g->backing_dev_info.unplug_io_data = q;

1853

1854 mutex_init(&qg->sysfs_lock);

1855

1856 return q;

1857 }

LA A g LN PR AR blk_dev_init M, 24 I 311 F kmem_cache_create() HiiiE T —
AN A7 request_cachep, ILZE L1 H & T AIX AN B IS T —A struct request_queue_t &5
PRI 23 18], 45 T 484 9485 1844 1TH1UA4L Ky 0.1 1847 1T ik g I¥] kobj.name %5F-"queue”,iX
WA AT A4 JE FATTE Isys/block/sdal H 3% T 1 AEE 21— A4 queue” i) H =%.
[root@localhost ~]# Is /sys/block/sda/
capability device queue removable sdal0 sdal2 sdald sda2 sda5 sda7 sda9
slaves subsystem dev holders range sdal sdall sdal3 sdal5 sda3
sda6 sda8 size stat uevent
XA queue H 3 T I 224 We?
[root@localhost ~]# Is /sys/block/sda/queue/
iosched max_hw_sectors_kb max_sectors_kb nr_requests read_ahead_kb scheduler
X LA SCEE IR SR [ 233 75 1848 47784 queue_ktype.

4073 static struct kobj_type queue_ktype = {

4074 .sysfs_ops = &queue_sysfs_ops,
4075 .default_attrs = default_attrs,

4076 .release = blk_release_queue,
4077 };

I RAR U AR IS AR5 2 LB H XA default_attrs j2414,
3988 static struct queue_sysfs_entry queue_requests_entry = {
3989 attr = {.name = "nr_requests”, .mode = S_IRUGO | S_IWUSR },
3990 .show = queue_requests_show,

%039 117 W



Linux AfeLdi )2 2 Block /2

3991 .store = queue_requests_store,

3992 };

3993

3994 static struct queue_sysfs_entry queue_ra_entry = {

3995 attr = {ilname = "read_ahead_kb", .mode = S_IRUGO | S_IWUSR },
3996 .show = queue_ra_show,

3997 .store = queue_ra_store,

3998 };

3999

4000 static struct queue_sysfs_entry queue_max_sectors_entry = {

4001 .attr = {.name = "max_sectors_kb", .mode =S _IRUGO | S_IWUSR },
4002 .show = queue_max_sectors_show,

4003 .Store = queue_max_sectors_store,

4004 };

4005

4006 static struct queue_sysfs_entry queue_max_hw_sectors_entry = {

4007 .attr = {.name = "max_hw_sectors_kb", .mode =S _IRUGO },
4008 .show = queue_max_hw_sectors_show,

4009 };

4010

4011 static struct queue_sysfs_entry queue_iosched_entry = {

4012 attr = {.)name = "scheduler", .mode = S_IRUGO | S_IWUSR },
4013 .show = elv_iosched_show,

4014 .store = elv_iosched_store,

4015 };

4016

4017 static struct attribute *default_attrs[] = {

4018 &queue_requests_entry.attr,

4019 &queue_ra_entry.attr,

4020 &queue_max_hw_sectors_entry.attr,

4021 &queue_max_sectors_entry.attr,

4022 &queue_iosched_entry.attr,

4023 NULL,

4024 };

F B T 25— N FREF A, 2 B B A AR R B SR UG, IR B it o T — 44 JE P kobject [1))E
M )X L8 P name JE A2 FTRIA BB queue H s T 1SR4 70— FERI 24 queue
I 53N TR SO Al A2 AR LI B8 Jag o — — R W AN AT — N ARV 491 4h, e it /g Tosched, i
AR AT XA H %

[root@localhost ~]# Is -1 /sys/block/sdf/queue/

total 0

drwxr-xr-x 2 root root 0 Dec 14 02:46 iosched

-r--r--r-- 1 root root 4096 Dec 14 06:21 max_hw_sectors kb

-rw-r--r-- 1 root root 4096 Dec 14 06:21 max_sectors_kb

-rw-r--r-- 1 root root 4096 Dec 14 06:21 nr_requests
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-rw-r--r-- 1 root root 4096 Dec 14 06:21 read_ahead kb
-rw-r--r-- 1 root root 4096 Dec 14 06:21 scheduler
[root@localhost ~J# Is /sys/block/sdf/queue/iosched/

back_seek_max fifo_expire_async  quantum slice_async_rq  slice_sync
back seek penalty fifo_expire_sync  slice_async slice_idle
KT XA H 3%, BATKRE 75— k%L elevator_init(),>K H block/elevator.c:
220 int elevator_init(request_queue_t *q, char *name)
221 {
222 struct elevator_type *e = NULL,;
223 struct elevator_queue *eq;
224 intret=0;
225 void *data;
226
227 INIT_LIST_HEAD(&g->queue_head);
228 g->last_merge = NULL,;
229 g->end_sector = 0;
230 g->boundary_rg = NULL;
231
232 if (name && !(e = elevator_get(name)))
233 return -EINVAL;
234
235 if (le && *chosen_elevator && !(e = elevator_get(chosen_elevator)))
236 printk("'1/0 scheduler %s not found\n", chosen_elevator);
237
238 if (le && !(e = elevator_get(CONFIG_DEFAULT _IOSCHED))) {
239 printk("Default 1/0 scheduler not found, using no-op\n");
240 e = elevator_get("noop");
241 }
242
243 eq = elevator_alloc(q, e);
244 if (leq)
245 return -ENOMEM;
246
247 data = elevator_init_queue(q, eq);
248 if ('data) {
249 kobject_put(&eq->kobj);
250 return -ENOMEM,;
251 }
252
253 elevator_attach(q, eq, data);
254 return ret;
255}

45,557 elevator_alloc().

179 static elevator_t *elevator_alloc(request_queue_t *q, struct elevator_type *e)
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180 {
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205 err:
206
207
208
209}

elevator_t *eq;
inti;

eq = kmalloc_node(sizeof(elevator_t), GFP_KERNEL, g->node);
if (unlikely('eq))
goto err;

memset(eq, 0, sizeof(*eq));

eg->ops = &e->0ps;

eqg->elevator_type =¢;

kobject_init(&eqg->kobj);

snprintf(eq->kobj.name, KOBJ_NAME_LEN, "%s", "iosched");
eq->kobj.ktype = &elv_ktype;

mutex_init(&eqg->sysfs_lock);

eg->hash = kmalloc_node(sizeof(struct hlist_head) * ELV_HASH_ENTRIES,
GFP_KERNEL, g->node);
if ('eg->hash)
goto err;

for (i=0; i < ELV_HASH_ENTRIES; i++)
INIT_HLIST_HEAD(&eq->hash[i]);

return eq;
kfree(eq);

elevator_put(e);
return NULL;

JCAER A HIIE > struct elevator_t 45 F 44z & (1) 5 7] 3 H )46 464 0.
M ECIE 51 AR FRATIDGER 1) 72 192 47 AR 2 2R, 5t A2 Rk X HLAL eq (1) kobj 1#) name 15 & 4 "iosched”,
23 iEIRATILE queue H 5% N F 2 "iosched” 1 H 3%
TMIXAN T H s FIBLEEL ) RS 1 S A SOk B R BLE? 1 2 R TIX 4> elv_register_queue() iR %4,
XANTRATIAE blk_register_queue() i FH 1 8 %L
931 int elv_register_queue(struct request_queue *q)

932 {
933
934
935
936
937
938
939

elevator_t *e = g->elevator;
int error;

e->kobj.parent = &q->kobj;

error = kobject_add(&e->kobj);
if (Yerror) {
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940 struct elv_fs_entry *attr = e->elevator_type->elevator_attrs;

941 if (attr) {

942 while (attr->attr.name) {

943 if (sysfs_create_file(&e->kobj, &attr->attr))

944 break;

945 attr++;

946 }

947 }

948 kobject_uevent(&e->kobj, KOBJ_ADD);

949 }

950 return error;

951}
936 1T {R1IUE T ,iosched /& HIILLE queue H ¢ ANt BLAE SN K HLJ7 1M 942 471X A while 7
RGN josched H s R4 2 S FRA e R B XA attr B2 A4, X e fqm T
e->elevator_type->elevator_attrs, 1fij 7 Wil 4~ I8 4~ elevator_alloc() i %4 1,190 47, FAT1E 2 T
eq->elevator_type ¥ - T e, [0 % elevator_init(), kAT 1KE e 5554 4.
e, 43 A 17E blk_init_queue_node() i i elevator_init [ s i, %356 (K 55 —ANS%80E NULL,
Bl name 5%t /& NULL.
2 AR B 12,235 471 238 AT3X PIA™ if 1A T e I 22 D¢ B 2L 2] T IR AL Ui rh 1f Ha bt
FAEAGAN AT .
T, AE Linux HFan SRR B S — e g A A e /R 75 ZA##E— 4> block device request.iX A
request FEAS EAIIR T35 SR IR B DX DA Rz R 2R 28 (B R A B 2 S5 ) oy T — Mok
YR Z T H RN AZ AL IR 2 s 45 Mok A7 i e AT AR AR FATT 2 A I BA 1), T 42 Linux
AP A T — AN R A, BT 1) request queue. SRR — AN R, 5L S 46 A E
request queue X ANPAF 1 X,
3% AT — A 1) &, L G 5 A S BT B J L AN 3R 4 M S AT HE JS AT W 22 AN 2 G
PEAT R CPAT UEP AN X FL 7 B B, 3 DA PR P el 5 TR R
BU G i3 S I €, S R K VRV R 2841, — 362 38 W Je I TE, W R e — I £
KX &S 5% R AIZFE IFERE — 2 S AR RERE ), R A BR D AN
15 B S50, B 18— 3 LU B4R AT — IR ZE TR 55 00, BR D2 43 4 99 Tt RS AR AR TEiE ARAIE, IR 4
FEIX AN i R R AT A2 Lh W JE B2 A 139,38 82 LA %3, B4 B /DA S X LA 3
5 PR 0 TR 3k ST IAS B AR 7 W FE A i i b AR SE K LN & B A e HE XA XN T,
AT XA DA SR & 1, 60 T 23 0l 2 2 106, 2 3, R 12 B, IR B AL (1) R A2 1) 22 TG
RT3 AE AR, 15 R 40 4l 0 85 152 9 X V9 7 A 408, A T a6 2% I 1) e 2, IS 4 B % %5
(PIFERE AT A W25 2 A TR ) 2 1, R 5 LRIl B R0 AR e ST 0] 2 A0 e i) 12 3k,
THAR G SO RIR i 2% ik 152 B0 00, A1 S SR TA: 11 R A2 A A o 1, 3 gl A2 T 1 1) JBE R P
DAFERE I L MR A 0T g g i — SCERBA 1) % 4t
T T A )P0 T b 0 Sk TR RS SR A8 2 2 1R 2l s 1) 11, 2 SR R — IR RS2 11 st X ™ 2 A R,
N BRI B DX AR, R RO R B AR AR S L BRI IR AR L
M A IR PR e UG SR FRAT T B 0% O R M, B 8% L 117 S5 P9 2 U ) 1) s DX AEAH 4B 1)
78I = JO e ) R B e g A ) 1 R 1T 56 X T AR R I A 10 1 FE 45 (The 1/0 Scheduler)
1O VA FELF I S AR H AR 2 Ay B WG Sk Be e 24T — AT M 30, B 3h B T FHAE I 7 ), 3X
P T mL I TSI A v ) FRUBR TR BT DA 1O 18 B2 -t e ML A L Aoh . (elevator) T AH IV (14 S50325 41 sgf
A U SRR 53R T Linux Hh 10 I (1) FRUBR S04 6 J LR, — AN iU 4 as(Anticipatory), —AN L4
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cfq(Complete Fairness Queueing),—/MU4i deadline,i&4 1445 noop(No Operation). H {4
FHWI e Sk FRATT T AL J 20y 1) IS ik 9 A% 248 elevator Skdi € . EL e 1) grub e & S
HORIX R BRI
###Don't change this comment - YaST2 identifier: Original name: linux###
title Linux
kernel  (hd0,0)/vmlinuz  root=/dev/sda3 selinux=0 resume=/dev/sda2 splash=silent
elevator=cfq showopts console=ttyS0,9600 console=tty0
initrd (hd0,0)/initrd
il elevator=cfq, Xt cfq FLy2oB S AT 10 I B 28 BT K FH i S50 59— 7 T FAT Ty DL s
MY Ry AN T £ Fi e TR IR 10 8 B 45032, 1 il i & 2o /sy s/block/sda/queue/ H 5% T T
(1) scheduler SCAF. EEANTFRATT T LASE R — T FR X Bl 2
[root@localhost ~]# cat /sys/block/sda/queue/scheduler
noop anticipatory deadline [cfq]
AJ DUE B BATIX R AT ) 72 cfq.
OK, A AN FE A 583X JURN LI IR Iy 220, FRAT TG WA K135 7, 157 elevator _init().
T4 chosen_elevator J2& & X1~ block/elevator.c H[#]—ANF4F 5.
160 static char chosen_elevator[16];
XA 2 R % 5 8 254 elevator (1. 1 BB B B0 A M.
1l CONFIG_DEFAULT_IOSCHED J& — N i Tl & At A& — 74 H 6 2 5 P A% 1) IR 1
(1), Ee k) 2 cfq.
119 CONFIG_DEFAULT_IOSCHED="cfq"
PR IR ] DR = AN B AN N LE T, 50N sl 3 18 R A 1 2 T2, X 1t B4
A I AN EEFAN S IR L IXA T B AR 4 elevator_get 1X/N>K [ block/elevator.c 1) bR 4
133 static struct elevator_type *elevator_get(const char *name)

134 {

135 struct elevator_type *e;

136

137 spin_lock(&elv_list_lock);
138

139 e = elevator_find(name);

140 if (e && !try_module_get(e->elevator_owner))
141 e = NULL;

142

143 spin_unlock(&elv_list_lock);
144

145 return e;

146}

ix L elevator_find() 3k E 74> .
112 static struct elevator_type *elevator_find(const char *name)

113 {

114 struct elevator_type *e;

115 struct list_head *entry;

116

117 list_for_each(entry, &elv_list) {
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118

119 e = list_entry(entry, struct elevator_type, list);

120

121 if (!strcmp(e->elevator_name, name))

122 return e;

123 }

124

125 return NULL;

126 }
&elv_list & A124275 e, 5 BRI IX 5 TSR I8 LA R ZEHE AIE elv_list — & & —MER AH
SR TR R FARIE AT A A R WR 258 52 b A A DY G505 o g8 — e A1 1 28 0 S 2 T,
H 7 EEA— e A, W AR A I R b B A ST — I AR s 2 - elv_register() e& Ok VE M A
O MR AN 2 S 2 AT elv_list X g AER L.

965 int elv_register(struct elevator_type *e)

966 {

967 char *def ="";

968

969 spin_lock(&elv_list_lock);

970 BUG_ON(elevator_find(e->elevator_name));

971 list_add_tail(&e->list, &elv_list);

972 spin_unlock(&elv_list_lock);

973

974 if (!strcmp(e->elevator_name, chosen_elevator) ||

975 ("™chosen_elevator &&

976 Istrcmp(e->elevator_name,
CONFIG_DEFAULT _IOSCHED)))

977 def =" (default)";

978

979 printk(KERN_INFO "io scheduler %s registered%s\n", e->elevator_name,
def);

980 return 0;

981}

F#) list_add_tail P47 T 1 84X elevator_type 45644 ACEK T A a2 E i H 4, 0%
F— R EBRSVE A Lt T ofq,7E cfg-iosched.c SCEFH g X T X4 —AN Sk ihAs

iosched_cfq.
2188 static struct elevator_type iosched_cfqg = {
2189 .ops={
2190 .elevator_merge_fn = cfg_merge,
2191 .elevator_merged_fn = cfg_merged_request,
2192 .elevator_merge_req_fn = cfg_merged_requests,
2193 .elevator_allow_merge_fn = cfg_allow_merge,
2194 .elevator_dispatch_fn = cfg_dispatch_requests,
2195 .elevator_add_req_fn = cfg_insert_request,
2196 .elevator_activate_req_fn = cfg_activate_request,
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2197
2198

.elevator_deactivate_req_fn =
.elevator_queue_empty fn =

2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211

2212 };

.elevator_completed_req_fn =

.elevator_former_req_fn =
.elevator_latter_req_fn =
.elevator_set_req_fn =
.elevator_put_reg_fn =
.elevator_may_queue_fn =
.elevator_init_fn =
.elevator_exit_fn =

trim =

2

.elevator_attrs = cfq_attrs,
.elevator_name = "cfq",
.elevator_owner =

)RR, FATAT LA R, 5T noop, AT R A2 .

87 static struct elevator_type elevator_noop = {

88
89
90
91
92
93
94
95
96
97
98
99

100 };

ops ={

.elevator_merge_req_fn
.elevator_dispatch_fn
.elevator_add_reqg_fn
.elevator_queue_empty fn
.elevator_former_reqg_fn
.elevator_latter_req_fn
.elevator_init_fn
.elevator_exit_fn

j2

.elevator_name = "noop",
.elevator_owner = THIS_MODULE,

cfg_deactivate_request,
cfg_queue_empty,
cfg_completed_request,
elv_rb_former_request,
elv_rb_latter_request,
cfg_set_request,
cfg_put_request,
cfg_may_queue,
cfg_init_queue,
cfg_exit_queue,
cfg_free_io_context,

THIS_MODULE,

= noop_merged_requests,
= noop_dispatch,
=noop_add_request,
= noop_queue_empty,
= noop_former_request,
= noop_latter_request,
=noop_init_queue,
= noop_exit_queue,

JT EL BRATTR AN E XA e B2 LG B4 T WERARAT A HR BRI 4 A e ik £ 22 KB
A noop. T2 BIPLAEIRATTZ T W 1 elv_register_queue() 1 A4S e->elevator_type & 1.1 A1
FLIF) & e->elevator_type->elevator_attrs. X cfq, {8 AR, & il & cfq_attrs.7E block/cfg-iosched.c

e

2175 static struct elv_fs_entry cfg_attrs[] = {

2176
2177
2178
2179
2180
2181
2182
2183

CFQ_ATTR(quantum),
CFQ_ATTR(fifo_expire_sync),
CFQ_ATTR(fifo_expire_async),
CFQ_ATTR(back_seek _max),
CFQ_ATTR(back_seek_penalty),
CFQ_ATTR(slice_sync),
CFQ_ATTR(slice_async),
CFQ_ATTR(slice_async_rq),
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2184 CFQ_ATTR(slice_idle),
2185 __ATTR_NULL
2186 };

T LA A while IR sysfs_create_file [f1Zh&imh & LA HIX N AL 0 2 1 4 - r—HE
FR) SCA T I I 2 FeAl 175 /sy s/block/sdf/queue/iosched/ H 55 T T & F1) IR L 3044,

A elv_register_queue BLAEE 45 T, MM blk_register_queue() Wit 45 K T, if add_disk x4
KT R EL LT KI5 X —ZITF 4R AP & TR RBE B M C a5 4r T 4T sd Hid
K it,sd_probe Ht 2 7E 45 R add_disk 2 J& 45 A (1.

F e 2 Ja G T — 113, RAEA KA add_disk XA B8, XA AT PUAT ARG 1) R 2L,
ARG AR5 5 ARRS B T AN 2 5 BB R AR, AN AT RE AR <<— T W 25 >> HL 1 — 1) 2 AR, 75 22
DU+ LA R RE A I — AN R % e !

scsi iy AT A 2E(—)

AR FRATIB A ARAT T S AT T 4R AT SR A o) LR A6 9228 7 sl ik AT R 5 —
N ISR AT SR AR Ak BRAE SKIEL AN BT LA 5 AR, A AL FR R IS LS L ) RS R ARG RE AT ]
WANEERR T
T353R LA scsi g AL 45491, ) scsi 3X i 3% [ sesi T4, 7] & M block 7E #5348 i request, SR 1fij
£ F] usb-storage AR XAFAZ[A] scsi v 4 5 2 X AR RE sesi iy 2 EAR IR 5
AR FATA sd AILARE HI ) — A B BTG, FRAIKFE scsi x2S AT A6 R AL H 2 i
PARFEIIAS R T request, XA b5 Ei0at 2 scsi_execute_req().5K [ drivers/scsi/scsi_lib.c:

216 int scsi_execute_req(struct scsi_device *sdev, const unsigned char *cmd,

217 int data_direction, void *buffer, unsigned bufflen,

218 struct scsi_sense_hdr *sshdr, int timeout, int retries)

219{

220 char *sense = NULL,;

221 int result;

222

223 if (sshdr) {

224 sense = kzalloc(SCSI_SENSE_BUFFERSIZE, GFP_NOIO);

225 if (Isense)

226 return DRIVER_ERROR << 24;

227 }

228 result = scsi_execute(sdev, cmd, data_direction, buffer, bufflen,

229 sense, timeout, retries, 0);

230 if (sshdr)

231 scsi_normalize_sense(sense, SCSI_SENSE_BUFFERSIZE, sshdr);

232

233 kfree(sense);

234 return result;

235}
T FEL T g i OGR4 — > R 2 sesi_execute(), 2K H [R]— NSO
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164 /**

165 *scsi_execute - insert request and wait for the result
166 * @sdev: scsi device

167 * @cmd: scsi command

168 * @data_direction: data direction
169 * @buffer: data buffer
170 * @bufflen: len of buffer

171 * @sense: optional sense buffer

172 * @timeout: request timeout in seconds
173 * @retries: number of times to retry request
174 * @flags: or into request flags;

175 *

176 * returns the reg->errors value which is the scsi_cmnd result
177 * field.

178 **/

179 int scsi_execute(struct scsi_device *sdev, const unsigned char *cmd,

180 int data_direction, void *buffer, unsigned bufflen,

181 unsigned char *sense, int timeout, int retries, int flags)

182 {

183 struct request *req;

184 int write = (data_direction == DMA_TO_DEVICE);

185 int ret = DRIVER_ERROR << 24;

186

187 reqg = blk_get_request(sdev->request_queue, write,  GFP_WAIT);

188

189 if (bufflen && blk_rq_map_kern(sdev->request_queue, req,

190 buffer, bufflen,  GFP_WAIT))

191 goto out;

192

193 reg->cmd_len = COMMAND_SIZE(cmd[0]);

194 memcpy(reg->cmd, cmd, reg->cmd_len);

195 reg->sense = sense;

196 reg->sense_len = 0;

197 reg->retries = retries;

198 reg->timeout = timeout;

199 reg->cmd_type = REQ_TYPE_BLOCK_PC;

200 reg->cmd_flags |= flags | REQ_QUIET | REQ_PREEMPT;

201

202 I*

203 * head injection *required™ here otherwise quiesce won't work
204 */

205 blk_execute_rq(reg->q, NULL, req, 1);

206

207 ret = reg->errors;
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208 out:

209 blk_put_request(req);
210

211 return ret;

212}

B e 2 blk_get_request.k [ block/Il_rw_blk.c:
2215 struct request *blk_get_request(request_queue_t *q, int rw, gfp_t gfp_mask)

2216 {

2217 struct request *rq;

2218

2219 BUG_ON(rw != READ && rw = WRITE);

2220

2221 spin_lock_irq(g->queue_lock);

2222 if (gfp_mask & _ GFP_WAIT) {

2223 rq = get_request_wait(q, rw, NULL);
2224 }else {

2225 rg = get_request(q, rw, NULL, gfp_mask);
2226 if (Irq)

2227 spin_unlock_irq(g->queue_lock);
2228 }

2229 /* g->queue_lock is unlocked at this point */

2230

2231 return rq;

2232}

T B PATTR T IZAS B B I, 28 A2 Hih S GFP_WAIT. T BL 2223
17.get_request_wait()>k H [F]—4> 304
2173 static struct request *get_request_wait(request_queue_t *q, int rw_flags,

2174 struct bio *bio)
2175 {

2176 const int rw = rw_flags & 0x01;

2177 struct request *rg;

2178

2179 rq = get_request(q, rw_flags, bio, GFP_NOIO);

2180 while ('rq) {

2181 DEFINE_WAIT (wait);

2182 struct request_list *rl = &g->rq;

2183

2184 prepare_to_wait_exclusive(&rl->wait[rw], &wait,
2185 TASK_UNINTERRUPTIBLE);
2186

2187 rq = get_request(q, rw_flags, bio, GFP_NOIO);
2188

2189 if (Irg) {

2190 struct io_context *ioc;
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2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212

2213 }

blk_add_trace_generic(q, bio, rw, BLK_TA SLEEPRQ);

__generic_unplug_device(q);
spin_unlock_irg(g->queue_lock);
io_schedule();

/*
* After sleeping, we become a "batching" process and
* will be able to allocate at least one request, and
* up to a big batch of them for a small period time.
* See ioc_batching, ioc_set_batching
*/
ioc = current_io_context(GFP_NOIO, g->node);
ioc_set batching(q, ioc);

spin_lock_irg(g->queue_lock);

}

finish_wait(&rl->wait[rw], &wait);

return rq;

T L 1F 4 18 FH ) S get_request(), 1588 &2k [ ] — AN Sc k.

2063 /*

2064
2065
2066
2067

* Get a free request, queue_lock must be held.
* Returns NULL on failure, with queue_lock held.
* Returns INULL on success, with queue_lock *not held*.

2068 static struct request *get_request(request_queue_t *q, int rw_flags,

2069

2070 {

2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082

struct bio *bio, gfp_t gfp_mask)

struct request *rq = NULL;
struct request_list *rl = &g->rq;
struct io_context *ioc = NULL,;
const int rw = rw_flags & 0x01;
int may_queue, priv;

may_queue = elv_may_queue(q, rw_flags);
if (may_queue == ELV_MQUEUE_NO)

goto rg_starved,;

if (rl->count[rw]+1 >= queue_congestion_on_threshold(q)) {
if (rl->count[rw]+1 >= g->nr_requests) {
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2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126

ioc = current_io_context(GFP_ATOMIC, g->node);
/*
* The queue will fill after this allocation, so set
* it as full, and mark this process as "batching".
* This process will be allowed to complete a batch of
* requests, others will be blocked.
*/
if ('blk_queue_full(q, rw)) {
ioc_set batching(q, ioc);
blk_set_queue_full(q, rw);
}else {
if (may_queue != ELV_MQUEUE_MUST
&& lioc_batching(q, ioc)) {
/*
* The queue is full and the allocating
* process is not a "batcher”, and not
* exempted by the 10 scheduler
*/
goto out;

}

blk_set_queue_congested(q, rw);

[*
* Only allow batching queuers to allocate up to 50% over the defined
* limit of requests, otherwise we could have thousands of requests
* allocated with any setting of ->nr_requests
*/

if (rl->count[rw] >= (3 * g->nr_requests / 2))

goto out;

rl->count[rw]++;
rl->starved[rw] = 0;

priv = Itest_bit(QUEUE_FLAG_ELVSWITCH, &g->queue_flags);
if (priv)
rl->elvpriv++;

spin_unlock_irq(g->queue_lock);

rq = blk_alloc_request(q, rw_flags, priv, gfp_mask);
if (unlikely('rg)) {
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2127 I*

2128 * Allocation failed presumably due to memory. Undo anything
2129 * we might have messed up.

2130 *

2131 * Allocating task should really be put onto the front of the
2132 * wait queue, but this is pretty rare.

2133 */

2134 spin_lock_irq(g->queue_lock);

2135 freed_request(q, rw, priv);

2136

2137 I*

2138 *in the very unlikely event that allocation failed and no
2139 * requests for this direction was pending, mark us starved
2140 * s0 that freeing of a request in the other direction will
2141 * notice us. another possible fix would be to split the
2142 * rg mempool into READ and WRITE

2143 */

2144 rq_starved:

2145 if (unlikely(rl->count[rw] == 0))

2146 rl->starved[rw] = 1;

2147

2148 goto out;

2149 }

2150

2151 I*

2152 * joc may be NULL here, and ioc_batching will be false. That's
2153 * OK, if the queue is under the request limit then requests need
2154 * not count toward the nr_batch_requests limit. There will always
2155 * be some limit enforced by BLK_BATCH_TIME.

2156 */

2157 if (ioc_batching(q, ioc))

2158 ioc->nr_batch_requests--;

2159

2160 rg_init(q, rq);

2161

2162 blk_add_trace_generic(q, bio, rw, BLK_TA_GETRQ);

2163 out:

2164 return rq;

2165 }

XA~ elv_may_queue >k | block/elevator.c:
848 int elv_may_queue(request_queue_t *q, int rw)
849 {
850 elevator_t *e = g->elevator;
851
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852 if (e->ops->elevator_may_queue_fn)

853 return e->ops->elevator_may_queue_fn(q, rw);
854

855 return ELV_MQUEUE_MAY;

856 }

JE T AT elevator_t 45 K 44AF 42 41 B AT 17E elevator_init()H 1 H elevator_alloc() H1i&
(1. B 11 ops AR EFIEARTRAT IR T Wb B ¢ R I IX HERATTA T R I il — A de A
LR (R B, JE B noop” X Tl e 13 R g5 SR s (R ATL R i — UU HE 1) elevator_type.

87 static struct elevator_type elevator_noop = {

88 ops={
89 .elevator_merge_req_fn = noop_merged_requests,
90 .elevator_dispatch_fn = noop_dispatch,
91 .elevator_add_req_fn =noop_add_request,
92 .elevator_queue_empty_fn = noop_queue_empty,
93 .elevator_former_req_fn = noop_former_request,
94 .elevator_latter_req_fn =noop_latter_request,
95 .elevator_init_fn = noop_init_queue,
96 .elevator_exit_fn = noop_exit_queue,
97 }
98 .elevator_name = "noop",
99 .elevator_owner = THIS_MODULE,

100 };

SEASE AR FF L. X T IRATIEFE M IXF noop ¥ HLES elevator_may_queue_fn HRARE AT &
Sz B AR AR TCHIE, (H 2 Y FRAT AN S AR AE LA (0 o R 2 S JRA 108 A B A IR,
g TEHIE, W A, JIT I I TE AR IR G AN 2 R HL L AT LU R RS, 58 AT 1) N R AL 2.
A —MREME ELV_MQUEUE_MAY, A 13 [ 5] get_request() k.l @At AWe?2072 17
TAVEEIR I T g->rq AEZXHE— A E Sk, AT A W — DRI gk T, el 2
request_queue, 5k # 1Y request_queue_t, & T include/linux/blkdev.h:

38 struct request_queue;

39 typedef struct request_queue request_queue_t;

360 struct request_queue

361 {

362 *

363 * Together with queue_head for cacheline sharing
364 */

365 struct list_head queue_head;

366 struct request *last_merge;

367 elevator _t *elevator;

368

369 *

370 * the queue request freelist, one for reads and one for writes
371 */

372 struct request_list rg;

373
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394

374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393

395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417

request_fn_proc *request_fn;
make_request_fn *make_request_fn;
prep_rq_fn *prep_rq_fn;
unplug_fn *unplug_fn;
merge_bvec_fn *merge_bvec_fn;
issue_flush_fn *issue_flush_fn;
prepare_flush_fn *prepare_flush_fn;
softirg_done_fn *softirq_done_fn;
/*
* Dispatch queue sorting
*/
sector_t end_sector;
struct request *boundary_rq;
/*
* Auto-unplugging state
*/
struct timer_list unplug_timer;
int unplug_thresh; /* After this many requests */
unsigned long unplug_delay;  /* After this many jiffies */
struct work_struct unplug_work;

struct backing_dev_info backing_dev _info;

/*
* The queue owner gets to use this for whatever they like.
*[I_rw_blk doesn't touch it.

*/
void *queuedata;
/*
* gqueue needs bounce pages for pages above this limit
*/
unsigned long bounce_pfn;
gfp_t bounce_gfp;
/*
* various queue flags, see QUEUE_* below
*/
unsigned long queue_flags;
/*

* protects queue structures from reentrancy. ->__queue_lock should
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435

418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434

436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457

* never_ be used directly, it is queue private. always use

* ->queue_lock.
*/
spinlock_t
spinlock_t

/*
* queue kobject
*/

struct kobject kobj;

/*
* gueue settings
*/
unsigned long
unsigned int
unsigned int
unsigned int

unsigned int
unsigned int
unsigned short
unsigned short
unsigned short
unsigned int

unsigned long
unsigned int

struct blk_queue_tag

unsigned int
unsigned int

/*
* sg stuff
*/
unsigned int
unsigned int
int

__queue_lock;
*queue_lock;

nr_requests; /* Max # of requests */
nr_congestion_on;
nr_congestion_off;

nr_batching;

max_sectors;
max_hw_sectors;
max_phys_segments;
max_hw_segments;
hardsect_size;
max_segment_size;

seg_boundary_mask;
dma_alignment;

*queue_tags;

nr_sorted;
in_flight;

sg_timeout;
sg_reserved_size;
node;

458 #ifdef CONFIG_BLK_DEV_10_TRACE

459 struct blk_trace
460 #endif
461 I*

*blk_trace;
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462 * reserved for flush operations

463 */

464 unsigned int ordered, next_ordered, ordseq;
465 int orderr, ordcolor;

466 struct request pre_flush_rq, bar_rq, post_flush_rq;
467 struct request *orig_bar_rq;

468 unsigned int bi_size;

469

470 struct mutex sysfs_lock;

471 };

KHEEATE ST rq HSL2 struct request_list 25 4 44745 13X AN g M A T [F]— AN SCAF
131 struct request_list {

132 int count[2];

133 int starved[2];

134 int elvpriv;

135 mempool_t *rg_pool;

136 wait_queue_head _t wait[2];
137 };

AT XL FRATELAE WA S AT 09 AT b iy LA ek 3, 58— AN 2 2125 47
blk_alloc_request().>k H Il_rw_blk.c:

1970 static struct request *

1971 blk_alloc_request(request_queue_t *q, int rw, int priv, gfp_t gfp_mask)

1972 {

1973 struct request *rq = mempool_alloc(g->rg.rq_pool, gfp_mask);

1974

1975 if ('rq)

1976 return NULL;

1977

1978 1*

1979 * first three bits are identical in rg->cmd_flags and bio->bi_rw,

1980 * see bio.h and blkdev.h

1981 */

1982 rg->cmd_flags = rw | REQ_ALLOCED;

1983

1984 if (priv) {

1985 if (unlikely(elv_set_request(q, rg, gfp_mask))) {

1986 mempool_free(rg, g->rq.rg_pool);

1987 return NULL;

1988 }

1989 rg->cmd_flags |= REQ_ELVPRIV;

1990 }

1991

1992 return rq;

1993}
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FE AR A KRR, 2D BAT 1972 47T LUR HUX HLHE 17— struct request £ 1444
FEET et U, BT, AT C AT 1 RBAA (R B SEE I TR, WO —ZE, A 1A T —
ANFLIE request. AR ILAEIL A BEA BB P 25 (HIX 2 R SR L T

A ra_init().
238 static void rqg_init(request_queue_t *q, struct request *rq)
239 {
240 INIT_LIST_HEAD(&rg->queuelist);
241 INIT_LIST_HEAD(&rg->donelist);
242
243 rg->errors = 0;
244 rg->bio = rg->biotail = NULL;
245 INIT_HLIST_NODE(&rg->hash);
246 RB_CLEAR_NODE(&rg->rb_node);
247 rg->ioprio = 0;
248 rg->buffer = NULL;
249 rg->ref_count = 1;
250 rg->q = q;
251 rg->special = NULL;
252 rg->data_len = 0;
253 rg->data = NULL;
254 rg->nr_phys_segments = 0;
255 rg->sense = NULL,;
256 rg->end_io = NULL;
257 rg->end_io_data = NULL,;
258 rg->completion_data = NULL;
259 }

XA B EE AT A A B, T AR 4 9 A SRR B 22 1) DR S i 6 M 1R g BEAT 46
1k.

SR J5 ,get_request() &t FF OO IRIR 9] T, 1F 55 1 0 T, get_request_wait() 2> BR & IR 1], 7T 2%
¥ ,blk_get_request() At iR [A] 7. AT TH A A I EFHTAa 40 1 (1) req [9] 31 scsi_execute() 25, 1M
PR R B S E B T oL, 4 req IS IE IIRAE. LL T reg->cmd_len,reg->cmd 5545,
WU IXFERE IR E 14 5 2, AT sesi fr 223X R4 request 3 R 7K 1), ML & AT 12 [A] AN 5
J2 LRSI 7K B AR 5 A6 I, 5 A G A REK I A IR 06 &, & Ve v 81 T — 2 (H o — 45
ELFURANA U (06 2.

I TET B IRA B M scsi fir 4 request 1145 5.

scsi g WHET A4 (2)

— ELIXRROR A U1 OC R SLLE Tk o] U IR AT E K T R & blk_execute_rq(), >k H
block/ll_rw_blk.c:

2605 /**

2606 * blk_execute_rq - insert a request into queue for execution

% 57 U 3117 W



Linux AfeLdi )2 2 Block /2

2607 * @q: queue to insert the request in

2608 * @bd_disk: matching gendisk

2609 * @rq: request to insert

2610 * @at_head: insert request at head or tail of queue

2611 =

2612 * Description:

2613 * Insert a fully prepared request at the back of the io scheduler queue
2614 * for execution and wait for completion.

2615 */

2616 int blk_execute_rq(request_queue_t *q, struct gendisk *bd_disk,
2617 struct request *rq, int at_head)

2618 {

2619 DECLARE_COMPLETION_ONSTACK(wait);
2620 char sense[SCSI_SENSE_BUFFERSIZE];

2621 interr =0;

2622

2623 *

2624 * we need an extra reference to the request, so we can look at
2625 * it after io completion

2626 */

2627 rg->ref_count++;

2628

2629 if ('rg->sense) {

2630 memset(sense, 0, sizeof(sense));

2631 rg->sense = sense;

2632 rg->sense_len = 0;

2633 }

2634

2635 rg->end_io_data = &wait;

2636 blk_execute_rg_nowait(q, bd_disk, rqg, at_head, blk_end_sync_rq);
2637 wait_for_completion(&wait);

2638

2639 if (rg->errors)

2640 err = -EIO;

2641

2642 return err;

2643 }

P22 8L T 158 A 3 R AR A 3X A BR B 1A B AR s 2 PR AT, blk_execute_rg_nowait
F1 wait_for_completion. & F i, 2K 1 block/Il_rw_blk.c:

2576 [**

2577 * blk_execute_rq_nowait - insert a request into queue for execution
2578 * @q: queue to insert the request in

2579 * @bd_disk: matching gendisk

2580 * @rq: request to insert
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2581 * @at_head: insert request at head or tail of queue

2582 * @done: 1/0 completion handler

2583 *

2584 * Description:

2585 * Insert a fully prepared request at the back of the io scheduler queue

2586 * for execution. Don't wait for completion.

2587 */

2588 void blk_execute_rg_nowait(request_queue_t *q, struct gendisk *bd_disk,

2589 struct request *rq, int at_head,

2590 rg_end_io_fn *done)

2591 {

2592 int where = at head ? ELEVATOR_INSERT_FRONT
ELEVATOR_INSERT BACK;

2593

2594 rg->rq_disk = bd_disk;

2595 rg->cmd_flags |= REQ_NOMERGE;

2596 rg->end_io = done;

2597 WARN_ON(irgs_disabled());

2598 spin_lock_irq(g->queue_lock);

2599 __elv_add _request(q, rg, where, 1);

2600 __generic_unplug_device(q);

2601 spin_unlock_irq(g->queue_lock);

2602 }

156 at_head & R MM, iZ ASIEA — DS ER R AT A B 4EIE.)
i where H>Kidsk at_head (MR 7EFATTIXAS B R 30 at_head & M scsi_execute() i H
blk_execute_rq 1) B % 4% 36 N SR 09, 4w B AT & E 02 1T & where # K E A
ELEVATOR_INSERT_FRONT.iX JL/M%2K H include/linux/elevator.h:

155 /*

156 * Insertion selection

157 */

158 #define ELEVATOR_INSERT_FRONT 1

159 #define ELEVATOR_INSERT_BACK 2

160 #define ELEVATOR_INSERT_SORT 3

161 #define ELEVATOR_INSERT_REQUEUE 4
TR I VR AT TS 3B A RS T A A XA where FATHEANT — AN pR%L,
Bl__elv_add_request.>k I block/elevator.c:

646 void __elv_add_request(request_queue_t *q, struct request *rq, int where,

647 int plug)

648 {

649 if (g->ordcolor)

650 rg->cmd_flags |= REQ_ORDERED_COLOR;

651

652 if (rg->cmd_flags & (REQ_SOFTBARRIER | REQ_HARDBARRIER)) {
653 *
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654 * toggle ordered color

655 */

656 if (blk_barrier_rq(rq))

657 g->ordcolor A= 1;

658

659 I*

660 * barriers implicitly indicate back insertion

661 */

662 if (where == ELEVATOR_INSERT_SORT)

663 where = ELEVATOR_INSERT _BACK;

664

665 I*

666 * this request is scheduling boundary, update

667 * end_sector

668 */

669 if (blk_fs_request(rg)) {

670 g->end_sector = rq_end_sector(rq);

671 g->boundary_rq =rq;

672 }

673 } else if (Y(rg->cmd_flags & REQ_ELVPRIV) && where ==
ELEVATOR_INSERT_SORT)

674 where = ELEVATOR_INSERT _BACK;

675

676 if (plug)

677 blk_plug_device(q);

678

679 elv_insert(q, rq, where);

680 }

fE NI % plug 25T 1,5TLA blk_plug_device() AT 8 HAE A X R 5L
AR W TR AN BAT 1 E o0, Bk 2 i J5 — 473X A elv_insert().

548 void elv_insert(request_queue_t *q, struct request *rq, int where)

549 {

550 struct list_head *pos;

551 unsigned ordseq;

552 int unplug_it = 1;

553

554 blk_add_trace_rq(q, rq, BLK_TA_INSERT);
555

556 rg->q = q;

557

558 switch (where) {

559 case ELEVATOR_INSERT_FRONT:

560 rg->cmd_flags |= REQ_SOFTBARRIER,;
561
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587

562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586

588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605

list_add(&rg->queuelist, &g->queue_head);
break;

case ELEVATOR_INSERT_BACK:

rg->cmd_flags |= REQ_SOFTBARRIER,;

elv_drain_elevator(q);

list_add_tail(&rg->queuelist, &g->queue_head);

/*
* We kick the queue here for the following reasons.
* - The elevator might have returned NULL previously
*  to delay requests and returned them now. As the
*  queue wasn't empty before this request, Il_rw_blk
* won't run the queue on return, resulting in hang.
* - Usually, back inserted requests won't be merged
* with anything. There's no point in delaying queue
*  processing.
*/

blk_remove_plug(q);

g->request_fn(q);

break;

case ELEVATOR_INSERT_SORT:
BUG_ON(!blk_fs_request(rq));
rg->cmd_flags |= REQ_SORTED;
g->nr_sorted++;
if (rq_mergeable(rq)) {
elv_rghash_add(q, rq);
if (1g->last_merge)
g->last_merge =rq;

/*
* Some ioscheds (cfq) run g->request_fn directly, so
* rq cannot be accessed after calling
* elevator_add_reqg_fn.
*/
g->elevator->ops->elevator_add_req_fn(q, rq);
break;

case ELEVATOR_INSERT_REQUEUE:
/*
* If ordered flush isn't in progress, we do front
* insertion; otherwise, requests should be requeued
*in ordseq order.
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606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643

644 }
BT FRATT A AT T4, BT LLFRATTHAT 562 471X A list_add,struct request £ —Mhk it struct
list_head queuelist, fij struct request_queue 5™ 51 struct list_head queue_head, It LA A T3k

default:

*/
rg->cmd_flags |= REQ_SOFTBARRIER,;

/*
* Most requeues happen because of a busy condition,
* don't force unplug of the queue for that case.
*/

unplug_it=0;

if (g->ordseq == 0) {
list_add(&rg->queuelist, &g->queue_head);
break;

ordseq = blk_ordered_req_seq(rq);

list_for_each(pos, &g->queue_head) {
struct request *pos_rqg = list_entry_rq(pos);
if (ordseq <= blk_ordered_req_seq(pos_rq))
break;

list_add_tail(&rg->queuelist, pos);
break;

printk(KERN_ERR "%s: bad insertion point %d\n",
__FUNCTION__, where);
BUG();

if (unplug_it && blk_queue_plugged(q)) {

int nrq = g->rg.countfREAD] + g->rg.count[WRITE]
- g->in_flight;

if (nrg >= g->unplug_thresh)
__generic_unplug_device(q);

JEHT AR5 & P AR XA A R AR JE A TR 5] T

[F131] blk_execute_rg_nowait() ', /N i H 1 p& 22 generic_unplug_device, k&R 7&K H
block/ll_rw_blk.c:
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1586 /*

1587 * remove the plug and let it rip..

1588 */

1589 void __generic_unplug_device(request_queue_t *q)
1590 {

1591 if (unlikely(blk_queue_stopped(q)))
1592 return;

1593

1594 if (!blk_remove_plug(q))

1595 return;

1596

1597 g->request_fn(q);

1598 }

WSt & St /& 1597 47 18 X > request_fn,struct request_queue 1K) — AN ik B
request_fn_proc *request_fn, ifij & T- request_fn_proc, H: 52 X & typedef (1) /£ #, Sk B
include/linux/blkdev.h:
334 typedef void (request_fn_proc) (request_queue_t *q);
23X request_fn & 22 DI 2 10 15 U sesi 1 R GeH HE BASIR BR AL T 4 2004 L2
__scsi_alloc_queue(), i ‘& 42 scsi_alloc_queue(), ifi 76 18 F 1 s A% 336 T XA 254
1590 struct request_queue *scsi_alloc_queue(struct scsi_device *sdev)

1591 {

1592 struct request_queue *q;

1593

1594 g =__scsi_alloc_queue(sdev->host, scsi_request_fn);
1595 if (19)

1596 return NULL,;

1597

1598 blk_queue_prep_rq(q, scsi_prep_fn);

1599 blk_queue_issue_flush_fn(q, scsi_issue_flush_fn);
1600 blk_queue_softirg_done(q, scsi_softirg_done);
1601 return q;

1602 }

XF XA scsi_request_fn(),1X 4 AR R I LIk AL 33 5 5 24 1E blk_init_queue_node()
R T T g->request_fn. It DAFRATTECIE 75 2500 1 22 scsi_request_fn.
77 scsi_request_fn 2 i,y 2 X I 1598 174 1560 1T &M T =R Bag4l

132 [**

133 *blk_queue_prep_rq - set a prepare_request function for queue

134 *@aq: queue
135 * @pfn: prepare_request function
136 *

137 * It's possible for a queue to register a prepare_request callback which
138 *isinvoked before the request is handed to the request_fn. The goal of
139 * the function is to prepare a request for 1/0, it can be used to build a
140 * cdb from the request data for instance.
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141 *
142 */
143 void blk_queue_prep_rqg(request_queue_t *q, prep_rqg_fn *pfn)
144 {
145 g->prep_rqg_fn = pfn;
146 }
303 /**
304 *blk_queue_issue_flush_fn - set function for issuing a flush
305 *@aq: the request queue
306 * @iff: the function to be called issuing the flush
307 *

308 * Description:

309 * Ifadriver supports issuing a flush command, the support is notified

310 *  tothe block layer by defining it through this call.

311 *

312 **/

313 void blk_queue_issue_flush_fn(request_queue_t *q, issue_flush_fn *iff)

314 {

315 g->issue_flush_fn = iff;
316}

173 void blk_queue_softirg_done(request_queue_t *q, softirq_done_fn *fn)

174 {

175 g->softirq_done_fn =1fn;

176 }
43 AT sesi_prep_fn K25 T g->prep_rg_fn, 3t scsi_issue_flush_fn {45 T g->issue_flush_fn,
t° scsi_softirg_done {45 T g->softirg_done_fn. Ji IS scsi_prep_fn 3415 Eat 4 3.
Ut L FRATTAR ST 4 15 8L K scsi_request_fn().

1411 /*

1412 * Function: scsi_request_fn()

1413 *

1414 * Purpose: Main strategy routine for SCSI.
1415 *

1416 * Arguments: g - Pointer to actual queue.
1417 *

1418 * Returns: Nothing

1419 *

1420 * Lock status: 10 request lock assumed to be held when called.
1421 */

1422 static void scsi_request_fn(struct request_queue *q)
1423 {

1424 struct scsi_device *sdev = g->queuedata;
1425 struct Scsi_Host *shost;

1426 struct scsi_cmnd *cmd;

1427 struct request *req;
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1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471

if (1sdev) {

printk("scsi: killing requests for dead queue\n™);

while ((req = elv_next_request(q)) '= NULL)
scsi_Kill_request(req, q);

return;

if('get_device(&sdev->sdev_gendev))

/*

/* We must be tearing the block queue down already */
return;

* To start with, we keep looping until the queue is empty, or until
* the host is no longer able to accept any more requests.

*/

shost = sdev->host;
while (!blk_queue_plugged(q)) {

int rtn;
/*
* get next queueable request. We do this early to make sure
* that the request is fully prepared even if we cannot
* accept it.
*/
reg = elv_next_request(q);
if (Ireq || Iscsi_dev_queue_ready(q, sdev))
break;

if (unlikely('scsi_device_online(sdev))) {
sdev_printk(KERN_ERR, sdev,
"rejecting 1/0 to offline device\n");
scsi_kill_request(req, q);

continue;
}
/*
* Remove the request from the request list.
*/

if (1(blk_queue_tagged(q) && 'blk_queue_start_tag(q, req)))
blkdev_dequeue_request(req);
sdev->device_busy++;

spin_unlock(g->queue_lock);
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1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515

cmd = reg->special,;
if (unlikely(cmd == NULL)) {
printk(KERN_CRIT "impossible request in %s.\n"
"please mail a stack trace to "
"linux-scsi@vger.kernel.org\n",
__FUNCTION_);
blk_dump_rqg_flags(req, "foo");
BUG();
}

spin_lock(shost->host_lock);

if (Iscsi_host_queue_ready(q, shost, sdev))
goto not_ready;
if (sdev->single_lun) {
if (scsi_target(sdev)->starget_sdev_user &&
scsi_target(sdev)->starget_sdev_user != sdev)
goto not_ready;
scsi_target(sdev)->starget_sdev_user = sdev;

}

shost->host_busy++;

/*
* XXX(hch): This is rather suboptimal, scsi_dispatch_cmd will
* take the lock again.
*/

spin_unlock_irg(shost->host_lock);

/*
* Finally, initialize any error handling parameters, and set up
* the timers for timeouts.
*/

scsi_init_cmd_errh(cmd);

/*
* Dispatch the command to the low-level driver.
*/
rtn = scsi_dispatch_cmd(cmd);
spin_lock_irq(g->queue_lock);
if(rtn) {
I* we're refusing the command; because of
* the way locks get dropped, we need to
* check here if plugging is required */
if(sdev->device_busy == 0)
blk_plug_device(q);
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1516

1517 break;

1518 }

1519 }

1520

1521 goto out;

1522

1523 not_ready:

1524 spin_unlock_irg(shost->host_lock);

1525

1526 I*

1527 * lock g, handle tag, requeue req, and decrement device_busy. We
1528 * must return with queue_lock held.

1529 *

1530 * Decrementing device_busy without checking it is OK, as all such
1531 * cases (host limits or settings) should run the queue at some
1532 * later time.

1533 */

1534 spin_lock_irq(g->queue_lock);

1535 blk_requeue_request(q, req);

1536 sdev->device_busy--;

1537 if(sdev->device_busy == 0)

1538 blk_plug_device(q);

1539 out:

1540 /* must be careful here...if we trigger the ->remove() function
1541 * we cannot be holding the g lock */

1542 spin_unlock_irg(g->queue_lock);

1543 put_device(&sdev->sdev_gendev);

1544 spin_lock_irg(g->queue_lock);

1545}

T 56550 elv_next_request().>k F block/elevator.c:

712 struct request *elv_next_request(request_queue_t *q)

713 {

714 struct request *rg;

715 int ret;

716

717 while ((rq = __elv_next_request(q)) '= NULL) {

718 if (!(rg->cmd_flags & REQ_STARTED)) {

719 *

720 * This is the first time the device driver
721 * sees this request (possibly after
722 * requeueing). Notify 10 scheduler.
723 */

724 if (blk_sorted_rq(rq))
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725 elv_activate_rq(q, rq);

726

727 I*

728 * just mark as started even if we don't start

729 * it, a request that has been delayed should

730 * not be passed by new incoming requests

731 */

732 rg->cmd_flags |= REQ_STARTED;

733 blk_add_trace rq(q, rq, BLK_TA_ISSUE);

734 }

735

736 if (!g->boundary_rq || g->boundary_rq ==rq) {

737 g->end_sector = rq_end_sector(rq);

738 g->boundary_rq = NULL,;

739 }

740

741 if ((rg->cmd_flags & REQ_DONTPREP) || lg->prep_rq_fn)

742 break;

743

744 ret = g->prep_rq_fn(q, rq);

745 if (ret == BLKPREP_OK) {

746 break;

747 } else if (ret == BLKPREP_DEFER) {

748 *

749 * the request may have been (partially) prepped.

750 * we need to keep this request in the front to

751 * avoid resource deadlock. REQ_STARTED will
752 * prevent other fs requests from passing this one.

753 */

754 rq = NULL;

755 break;

756 } else if (ret == BLKPREP_KILL) {

757 int nr_bytes = rg->hard_nr_sectors << 9;

758

759 if (Inr_bytes)

760 nr_bytes = rq->data_len;

761

762 blkdev_dequeue_request(rq);

763 rg->cmd_flags |= REQ_QUIET;

764 end_that_request_chunk(rg, 0, nr_bytes);

765 end_that_request_last(rq, 0);

766 }else {

767 printk KERN_ERR "%s: bad return=%d\n",
__FUNCTION__,
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768 ret);
769 break;
770 }
771 }
772
773 return rq;
774}
‘BEHI__elv_next_request()/54& 3K 1 block/elevator.c:
696 static inline struct request *__elv_next_request(request_queue_t *q)
697 {
698 struct request *rq;
699
700 while (1) {
701 while (!list_empty(&g->queue_head)) {
702 rg = list_entry_rq(g->queue_head.next);
703 if (blk_do_ordered(q, &rq))
704 return rq;
705 }
706
707 if (1g->elevator->ops->elevator_dispatch_fn(q, 0))
708 return NULL;
709 }
710}
AT 3RATRI A T8N KSR (1) 48 AN s 15, iX BL g->queue_head AN1] GE 4 25, BT LA A BCHE — A
request K.
T4/ blk_do_ordered(),>& H block/ll_rw_blk.c:
478 int blk_do_ordered(request_queue_t *q, struct request **rgp)

479 {

480 struct request *rq = *rqgp;

481 int is_barrier = blk_fs_request(rq) && blk_barrier_rq(rq);

482

483 if (1g->ordseq) {

484 if (Yis_barrier)

485 return 1,

486

487 if (g->next_ordered != QUEUE_ORDERED_NONE) {
488 *rgp = start_ordered(q, rq);

489 return 1;

490 }else {

491 1*

492 * This can happen when the queue switches to
493 * ORDERED_NONE while this request is on it.
494 */

495 blkdev_dequeue_request(rq);
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496 end_that_request_first(rq, -EOPNOTSUPP,
497 rg->hard_nr_sectors);
498 end_that_request_last(rg, -EOPNOTSUPP);
499 *rgp = NULL;
500 return O;
501 }
502 }
503
504 I*
505 * Ordered sequence in progress
506 */
507
508 /* Special requests are not subject to ordering rules. */
509 if (1blk_fs_request(rg) &&
510 rgq !'= &g->pre_flush_rq && rq !'= &g->post_flush_rq)
511 return 1;
512
513 if (g->ordered & QUEUE_ORDERED_TAG) {
514 /* Ordered by tag. Blocking the next barrier is enough. */
515 if (is_barrier && rq != &g->bar_rq)
516 *rgp = NULL,;
517 }else {
518 /* Ordered by draining. Wait for turn. */
519 WARN_ON(blk_ordered req_seq(rq) < blk_ordered_cur_seq(q));
520 if (blk_ordered_req_seq(rg) > blk_ordered_cur_seq(q))
521 *rgp = NULL,;
522 }
523
524 return 1;
525}
T 5E— K blk_fs_request,
528 #define blk_fs_request(rq) ((rq)->cmd_type == REQ_TYPE_FS)

AR AR TAATT IR I U AIE AN A —FE
Bt AZERAA 13X A R SCHL is_barrier — 52 4& 0.57LA,blk_do_ordered —if AN, B 0] 184
A1 £]__elv_next_request LAJ5,703 ATiXAS if A2 2 16, I A st A2 0z 18] rq. i 1 i AR AN
elevator_dispatch_fn S fx EAEFRATX AN BRSO A S AT 5 — Jr L AT
__elv_next_request iz [7],[7] 2] elv_next_request() i1 i i, L request queue A& 25 1, A4 1R [H]
R AE BAB K R A request.
k84 T L, omd_flags LA G ¥ REQ_STARTED (1t ik & ix L, 732 47, it LAYE 3.
AT 732 472117, 3XA™ flag H2& ¥ A BB 1) DRt if 2541 A2 1 A2 1.
1M blk_sorted_rq &% >k  include/linux/blkdev.h:

543 #define blk_sorted_rq(rq) ((rg)->cmd_flags & REQ_SORTED)
A S AR PEATTHR R A 15 B I 3X A flag, It BAIX AN G FRATT (1) 5.
MR T 0T noop, B HRAT T — AN R B A B X RO IX AN elv_activate_rg() >k H
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block/elevator.c:
272 static void elv_activate_rg(request_queue_t *q, struct request *rq)
273 {

274 elevator_t *e = g->elevator;

275

276 if (e->ops->elevator_activate_req_fn)

277 e->ops->elevator_activate_req_fn(q, rq);
278 }

1M BATHIE AT noop AR BE A B AT XA ER B LIRATAHEA TR0,
WX, Fe Al 115 5 REQ_STARTED iX A flag.
IR IRATIAE elevator_init() 73X 4 —"):

230 g->boundary_rq = NULL,;
T2 rq_end_sector £ # AT, 1% ISl U — MR TR 4
172 #define rq_end_sector(rq) ((rq)->sector + (rg)->nr_sectors)

5] iF boundary _rq i 4% & 4 NULL.
B ok, T ERATHE prep_rg_fn WX 1T scsi_prep_fn, T LFRATTER — FiXA™ scsi_prep_fn(),iX
ANk drivers/scsi/scsi_lib.c (554

1176 static int scsi_prep_fn(struct request_queue *q, struct request *req)

1177 {

1178 struct scsi_device *sdev = g->queuedata;

1179 int ret = BLKPREP_OK;

1180

1181 1*

1182 * If the device is not in running state we will reject some

1183 * or all commands.

1184 */

1185 if (unlikely(sdev->sdev_state != SDEV_RUNNING)) {

1186 switch (sdev->sdev_state) {

1187 case SDEV_OFFLINE:

1188 I*

1189 * If the device is offline we refuse to process any
1190 * commands. The device must be brought online
1191 * before trying any recovery commands.

1192 */

1193 sdev_printk(KERN_ERR, sdev,

1194 "rejecting 1/0 to offline device\n");
1195 ret = BLKPREP_KILL;

1196 break;

1197 case SDEV_DEL.:

1198 *

1199 * If the device is fully deleted, we refuse to
1200 * process any commands as well.

1201 */

1202 sdev_printk(KERN_ERR, sdev,
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1203 "rejecting 1/0 to dead device\n");
1204 ret = BLKPREP_KILL;

1205 break;

1206 case SDEV_QUIESCE:

1207 case SDEV_BLOCK:

1208 *

1209 * |f the devices is blocked we defer normal commands.
1210 */

1211 if (I(reg->cmd_flags & REQ_PREEMPT))

1212 ret = BLKPREP_DEFER;

1213 break;

1214 default:

1215 *

1216 * For any other not fully online state we only allow
1217 * special commands. In particular any user initiated
1218 * command is not allowed.

1219 */

1220 if (!(reg->cmd_flags & REQ_PREEMPT))

1221 ret = BLKPREP_KILL;

1222 break;

1223 }

1224

1225 if (ret '= BLKPREP_OK)

1226 goto out;

1227 }

1228

1229 switch (req->cmd_type) {

1230 case REQ_TYPE_BLOCK_PC:

1231 ret = scsi_setup_blk_pc_cmnd(sdev, req);

1232 break;

1233 case REQ_TYPE_FS:

1234 ret = scsi_setup_fs_cmnd(sdev, req);

1235 break;

1236 default:

1237 *

1238 * All other command types are not supported.

1239 *

1240 * Note that these days the SCSI subsystem does not use
1241 * REQ_TYPE_SPECIAL requests anymore. These are only used
1242 * (directly or via blk_insert_request) by non-SCSI drivers.
1243 */

1244 blk_dump_rg_flags(req, "SCSI bad req");

1245 ret = BLKPREP_KILL;

1246 break;
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1247
1248
1249 out:
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268 }

switch (ret) {
case BLKPREP_KILL:
reg->errors = DID_NO_CONNECT << 16;
break;
case BLKPREP_DEFER:
/*
* |f we defer, the elv_next_request() returns NULL, but the
* queue must be restarted, so we plug here if no returning
* command will automatically do that.
*/
if (sdev->device_busy == 0)
blk_plug_device(q);
break;
default:
reg->cmd_flags |= REQ_DONTPREP;

return ret;

FIE R AT 2 3 1229 473X switch 154, JF HL2ARHE scsi fir2 1382 1M AT AN [] 11 bR 4,
scsi_setup_blk_pc_cmnd 5§34 scsi_setup_fs_cmnd. -4 FAT] cmd_type 57 5 A A T4 We 2[Rl i A5 0
4E 55 010 W) scsi_execute() A IX 4 —1T,

199

reg->cmd_type = REQ_TYPE_BLOCK_PC;

JIT LA BEAT A 0 . 3R AT T3 AT sesi_setup_blk_pc_cmnd, 2K [ drivers/scsi/scsi_lib.c:
1090 static int scsi_setup_blk_pc_cmnd(struct scsi_device *sdev, struct request *req)

1091 {
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106

struct scsi_cmnd *cmd;

cmd = scsi_get_cmd_from_req(sdev, req);
if (unlikely('cmd))
return BLKPREP_DEFER,;

/*
* BLOCK_PC requests may transfer data, in which case they must
* a bio attached to them.  Or they might contain a SCSI command
* that does not transfer data, in which case they may optionally
* submit a request without an attached bio.
*/
if (req->bio) {
int ret;

%73 0 3117 W



Linux AfeLdi )2 2 Block /2

1107 BUG_ON(!reg->nr_phys_segments);

1108

1109 ret = scsi_init_io(cmd);

1110 if (unlikely(ret))

1111 return ret;

1112 }else {

1113 BUG_ON(reg->data_len);

1114 BUG_ON(reg->data);

1115

1116 cmd->request_bufflen = 0;

1117 cmd->request_buffer = NULL,;

1118 cmd->use_sg = 0;

1119 reg->buffer = NULL,;

1120 }

1121

1122 BUILD_BUG_ON(sizeof(reg->cmd) > sizeof(cmd->cmnd));
1123 memcpy(cmd->cmnd, req->cmd, sizeof(cmd->cmnd));
1124 cmd->cmd_len = reg->cmd_len;

1125 if (Ireq->data_len)

1126 cmd->sc_data_direction = DMA_NONE;
1127 else if (rq_data_dir(req) == WRITE)

1128 cmd->sc_data_direction = DMA_TO_DEVICE;
1129 else

1130 cmd->sc_data_direction = DMA_FROM_DEVICE;
1131

1132 cmd->transfersize = reg->data_len;

1133 cmd->allowed = reg->retries;

1134 cmd->timeout_per_command = reg->timeout;

1135 cmd->done = scsi_blk_pc_done;

1136 return BLKPREP_OK;

1137}

WIS 2 I RIERT scsioemd 2 AT T RIS 58 S I8 A AR5 L AR B 1% 22 BH 1 T BE,
JH A 4 URTE ush-storage AN ER Fh & B X e sc_data_direction 11 34) W 1) i, R AN BR AR IX A
8 2 BT V58 5 (187, 08 e 221 3 AR 7% 2 2 (1) JR BILAE AR T i AELDA V28 38 0T 17 0o rp S ik [T e,
B2 15 5, R $0R (7] BLKPREP_OK .prep %7 prepare f 28, FH B AT A0 REE DA IS HE A
1R 8L 5 BLKPREP_OK wlt it ¥ £ U 17, 5l & Ui 24wl 4 1 scsi_prep_fn() ()i />
i & [Pl 2 BE ¥ & T cmd_flags 1) REQ_DONTPREP.(J1: % elv_next_request() i %k 741 17 )
WT PRt s B B B IX A flag.)

03] elv_next_request() ', i TR [0[{E /& BLKPREP_OK,FTLA 746 173415l break T .52,
BATEE] T — request, AT h 2 HESUF T scsi fin 4, AT R — Lt iz R PATIX A4 7 LA
PAIA TG L AL elv_next_request() s 7 FRATZ T [H 2 T scsi_request_fn(), i MEGHAH 5 3H =
FAPR R 2256 LE b e G 7E MR T 88, 17 A 1) 8 AR 22 AN A2 Gt b e 2 1t L7 P 4L 4
B AR T R AU bR L S i gl i DR e AT ) 7 28 B 7 K AR AN A] B AJAS Sk IR AN, 4
W elv_next_request, LEFR T —AN AR AN &Y, 1467 4T, — AN I0— AR 3L %2
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blk_queue_tagged,>k H include/linux/blkdev.h:
524  #define  blk_queue_tagged(q) test bit(QUEUE_FLAG_QUEUED,
&(q)->queue_flags)
1M PR B2 blk_queue_start_tag, >k H block/Il_rw_blk.c:
1104 /**
1105 *blk_queue_start_tag - find a free tag and assign it
1106 * @q: the request queue for the device
1107 * @rq: the block request that needs tagging
1108 *
1109 * Description:
1110 * This can either be used as a stand-alone helper, or possibly be
1111 * assigned as the queue &prep_rq_fn (in which case &struct request
1112 = automagically gets a tag assigned). Note that this function
1113 * assumes that any type of request can be queued! if this is not
1114 = true for your device, you must check the request type before
1115 * calling this function. The request will also be removed from
1116 * the request queue, so it's the drivers responsibility to readd
1117 = it if it should need to be restarted for some reason.
1118 *
1119 * Notes:
1120 *  queue lock must be held.

1121 **/

1122 int blk_queue_start_tag(request_queue_t *q, struct request *rq)

1123 {

1124 struct blk_queue_tag *bgt = g->queue_tags;

1125 int tag;

1126

1127 if (unlikely((rg->cmd_flags & REQ_QUEUED))) {

1128 printk(KERN_ERR

1129 "%s: request %p for device [%s] already tagged %d",
1130 __FUNCTION__, rq,

1131 rg->rg_disk ? rq->rq_disk->disk_name : "?", rq->tag);
1132 BUG();

1133 }

1134

1135 I*

1136 * Protect against shared tag maps, as we may not have exclusive
1137 * access to the tag map.

1138 */

1139 do {

1140 tag = find_first_zero_bit(bgt->tag_map, bqt->max_depth);
1141 if (tag >= bqt->max_depth)

1142 return 1,

1143
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1144 } while (test_and_set_bit(tag, bqt->tag_map));
1145

1146 rg->cmd_flags |= REQ_QUEUED;

1147 rq->tag = tag;

1148 bqt->tag_index[tag] = rq;

1149 blkdev_dequeue_request(rq);

1150 list_add(&rg->queuelist, &bqt->busy _list);
1151 bgt->busy++;

1152 return 0;

1153}

X JRATTR 22 BN, 3 A R 25 3% [ S 2 0.
WA, N —A> R % blkdev_dequeue_request() st 2 #4147 .2K H include/linux/blkdev.h:
725 static inline void blkdev_dequeue_request(struct request *req)
726 {
727 elv_dequeue_request(req->q, req);
728}
1M elv_dequeue_request >K I block/elevator.c:
778 void elv_dequeue_request(request_queue_t *q, struct request *rq)

779 {

780 BUG_ON(list_empty(&rg->queuelist));

781 BUG_ON(ELV_ON_HASH(rq));

782

783 list_del_init(&rg->queuelist);

784

785 I*

786 * the time frame between a request being removed from the lists
787 *and to it is freed is accounted as io that is in progress at
788 * the driver side.

789 */

790 if (blk_account_rq(rq))

791 g->in_flight++;

792}

IRAE XA FE 22 A S5 3R FH IR OG 28, BEARIX A request 8T T M ME, AT T4
B8 BRI T RATAE scsi 4 B4 A58 4 0] UL Il 4R 0B R 5P 1 list_del_init 493X
AN request M request queue BA 51 FEL I F.
T F XA blk_account_rq th/2&—-/>>K H include/linux/blkdev.h [1)%:

536 #define blk_account_rq(rqg) (blk_rg_started(rg) && blk_fs_request(rq))
TR AR, 22 /D58 AN SRAT AT TR AN 2 1) T AN H 22 156, 45 X A elv_dequeue_request.
PRAE J& I 22 3047 sesi 4 T T LA A scsi_dispatch_cmd().
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scsi a2 HIHN 42 (=)

AN L R E A sesi_dispatch_cmd, Sk H - drivers/scsi/scsi.c:

459 [*

460 * Function: scsi_dispatch_command

461 *

462 * Purpose: Dispatch a command to the low-level driver.

463 *

464 * Arguments:  cmd - command block we are dispatching.

465 *

466 * Notes:

467 */

468 int scsi_dispatch_cmd(struct scsi_cmnd *cmd)

469 {

470 struct Scsi_Host *host = cmd->device->host;

471 unsigned long flags = 0;

472 unsigned long timeout;

473 int rtn = 0;

474

475 /* check if the device is still usable */

476 if (unlikely(cmd->device->sdev_state == SDEV_DEL)) {

477 /* in SDEV_DEL we error all commands. DID_NO_CONNECT
478 * returns an immediate error upwards, and signals

479 * that the device is no longer present */

480 cmd->result = DID_NO_CONNECT << 16;

481 atomic_inc(&cmd->device->iorequest_cnt);

482 __scsi_done(cmd);

483 /* return O (because the command has been processed) */

484 goto out;

485 }

486

487 /* Check to see if the scsi lld put this device into state SDEV_BLOCK. */
488 if (unlikely(cmd->device->sdev_state == SDEV_BLOCK)) {

489 *

490 *in SDEV_BLOCK, the command is just put back on the device
491 * queue. The suspend state has already blocked the queue so
492 * future requests should not occur until the device

493 * transitions out of the suspend state.

494 */

495 scsi_queue_insert(cmd, SCSI_MLQUEUE_DEVICE_BUSY);
496

497 SCSI_LOG_MLQUEUE(3, printk("queuecommand : device

blocked \n"));
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540

498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539

541

/*
* NOTE: rtn is still zero here because we don't need the
* queue to be plugged on return (it's already stopped)

*/
goto out;
}
/*
* |f SCSI-2 or lower, store the LUN value in cmnd.
*/

if (cmd->device->scsi_level <= SCSI_2 &&
cmd->device->scsi_level 1= SCSI_UNKNOWN) {
cmd->cmnd[1] = (cmd->cmnd[1] & Ox1f) |
(cmd->device->lun << 5 & 0xe0);

/*
* We will wait MIN_RESET_DELAY clock ticks after the last reset so
* we can avoid the drive not being ready.
*/

timeout = host->last_reset + MIN_RESET_DELAY,

if (host->resetting && time_before(jiffies, timeout)) {

int ticks_remaining = timeout - jiffies;

[*
* NOTE: This may be executed from within an interrupt
* handler!  This is bad, but for now, it'll do. The irg
* level of the interrupt handler has been masked out by the
* platform dependent interrupt handling code already, so the
* sti() here will not cause another call to the SCSI host's
* interrupt handler (assuming there is one irg-level per

* host).
*/
while (--ticks_remaining >= 0)
mdelay(1 + 999 / HZ);
host->resetting = 0;
}
/*

* AK: unlikely race here: for some reason the timer could
* expire before the serial number is set up below.
*/
scsi_add_timer(cmd, cmd->timeout_per_command, scsi_times_out);
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542

543 scsi_log_send(cmd);

544

545 I*

546 * We will use a queued command if possible, otherwise we will

547 * emulate the queuing and calling of completion function ourselves.

548 */

549 atomic_inc(&cmd->device->iorequest_cnt);

550

551 I*

552 * Before we queue this command, check if the command

553 * length exceeds what the host adapter can handle.

554 */

555 if (CDB_SIZE(cmd) > cmd->device->host->max_cmd_len) {

556 SCSI_LOG_MLQUEUE(3,

557 printk("queuecommand : command too
long.\n"));

558 cmd->result = (DID_ABORT << 16);

559

560 scsi_done(cmd);

561 goto out;

562 }

563

564 spin_lock_irgsave(host->host_lock, flags);

565 scsi_cmd_get_serial(host, cmd);

566

567 if (unlikely(host->shost_state == SHOST_DEL)) {

568 cmd->result = (DID_NO_CONNECT << 16);

569 scsi_done(cmd);

570 }else {

571 rtn = host->hostt->queuecommand(cmd, scsi_done);

572 }

573 spin_unlock_irgrestore(host->host_lock, flags);

574 if (rtn) {

575 if (scsi_delete_timer(cmd)) {

576 atomic_inc(&cmd->device->iodone_cnt);

577 scsi_queue_insert(cmd,

578 (rtn ==
SCSI_MLQUEUE_DEVICE_BUSY) ?

579 rtn
SCSI_MLQUEUE_HOST_BUSY);

580 }
581 SCSI_LOG_MLQUEUE(3,

582 printk("queuecommand : request rejected\n™));
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583 }

584

585 out:

586 SCSI_LOG_MLQUEUE(3, printk("leaving scsi_dispatch_cmnd()\n"));
587 return rtn;

588 }

RIS 8 S IR A X ERA IR A 1K AT A 5t 2 571 I queuecommand()
IV R X 2 5 AT T e i R AT A T i T U B3RSk i, iy 2wt N IX B0 2¢
FEEAHRAT M0 T 5L BRI scsi 44 il i, Hoxd I (1 3R 3 Hh ¥ queuecommand 25 4% 1 380 K 1 =
15 A TFA B0 T AEH 50T queuecommand 3% [1] 0.7 B4%45 scsi_dispatch_cmd 3%
(] 0 IXFERU S AT T — 5% scsi fird T
1M scsi_request_fn() /& 1 45 K i& 4 FH while 5 3 19 4 /F 2& & 6 2, 1 X 8t 4 F
blk_queue_plugged() 1 ta 7 A8 A BAT TN 12K 20 #7412 04 queue plugged 23 I8 #5 ik 4 1L
1 R plugged At AL T8 B IR R VR UE A A ZE SR IR R AT A s B i, AB DYRR B BN EE
W S, VFVE 22 22 I 230 18— A S BN AR ] RSP R B AT IEAS 13X At i 28 55 i i 4 4 4
Y ZE242 0 IGREAT TS FH—A flag kARG 42 55,2k B include/linux/blkdev.h:
523  #define  blk_queue_plugged(q) test bit(QUEUE_FLAG_PLUGGED,

&(q)->queue_flags)
AR XANIXA flag IR BRECAT AN, — N2 WE, — N 2 IBUH.
B T E 52 blk_plug_device.

1542 /*

1543 *"plug" the device if there are no outstanding requests: this will

1544  * force the transfer to start only after we have put all the requests

1545 * on the list.

1546 *

1547 * This is called with interrupts off and no requests on the queue and

1548 * with the queue lock held.

1549 */

1550 void blk_plug_device(request_queue_t *q)

1551 {

1552 WARN_ON(lirgs_disabled());

1553

1554 I*

1555 * don't plug a stopped queue, it must be paired with blk_start_queue()
1556 * which will restart the queueing

1557 */

1558 if (blk_queue_stopped(q))

1559 return;

1560

1561 if (Itest_and_set_bit(QUEUE_FLAG_PLUGGED, &g->queue_flags)) {
1562 mod_timer(&qg->unplug_timer, jiffies + g->unplug_delay);
1563 blk_add_trace_generic(g, NULL, 0, BLK_TA_ PLUG);
1564 }

1565 }
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B STHUH 2 blk_remove_plug().
1569 /*
1570 * remove the queue from the plugged list, if present. called with
1571 * queue lock held and interrupts disabled.

1572 */

1573 int blk_remove_plug(request_queue_t *q)
1574 {

1575 WARN_ON(lirgs_disabled());
1576

1577 if (test_and_clear_bit(QUEUE_FLAG_PLUGGED, &g->queue_flags))
1578 return O;

1579

1580 del_timer(&qg->unplug_timer);
1581 return 1;

1582 }

T R FH T 1 5 AR/, B 3RA 1 L3 19__elv_add_request, 25 DU 2254 int plug sk T LAS il
JE A blk_plug_device(), i 24 FATT7E blk_execute_rg_nowait() i i __elv_add_request() )
IS4 34 (1) plug w2 1.

371, blk_remove_plug #7473 2 4. 3L generic_unplug_device()wh /&2 — . it
DAZEREAT XA BRSO SERr B IR BB XA flag, A scsi_request_fn() st ss f 1A T.

T2 90 5 IX AN BRI T 2 0 T AT AW 23X 43k, A3 AR, 3 o] ABRAG 0 T e Br 3 AN
AN FRAT CAEMF A T AR IE S Lo N0y R, B v CABRAA S A T R U AR,
TRA— B () AR I B AR A N9 X I s EOE ) T AT A2

Jo R TR AW XA B AR, R AR A T R Ao K el AR s IG A O™ I I 4 8 L
TR N B AT, e 347 405 N 2R Vs, AR AT A4 blk_plug_device() A8 % B ™, 4t
blk_remove_plug A8 5 Bl I 755 47 9k B ARAT JE 1 48 4% 1R A2 AT ™ e 2 B R T
QUEUE_FLAG_PLUGGED x4~ flag #iAH>4 1>, & T &I A Gt T, %A & Al
RERTRE. 22 BT LATE B 15 02 IR R B S A I AN 75 3K, A7 B ff S AN AR LR A A7 ik

B 23X B IRATIE H B WA o8 Bow o T mod_timer AT del_timer, 3X S T Wk i (1) 238 30 15
kblockd 4245 A4 161 T A TAEBA 1 kblockd workqueue, HLZE & & 1% 3 () Ik ) 7.4k
BAT B S Pra] 20 pf % blk_init_queue_node().JX AN BR FFRATT 8 1L, T LA BB L
PRBAT X B DA G UAT

1922 g->request_fn = rfn;

1923 g->prep_rg_fn = NULL;

1924 g->unplug_fn = generic_unplug_device;

1925 g->queue_flags = (1 << QUEUE_FLAG_CLUSTER);
1926 g->queue_lock = lock;

1927

1928 blk_queue_segment_boundary(q, Oxffffffff);

1929

1930 blk_queue_make_request(q, __make_request);

5% g->unplug_fn #%0_I- T generic_unplug_device.iX — s 1R B2 A4 J5 2 1 3.
SR 5K blk_queue_make_request().JX ™ bR HC Y IS IEATT 547 YRk >k 17 block/Il_rw_block.c:
180 /**
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181 * blk_queue_make_request - define an alternate make_request function for a device
182 *@q: the request queue for the device to be affected

183 * @mfn: the alternate make_request function

184 *

185 * Description:

186 * The normal way for &struct bios to be passed to a device

187 * driver is for them to be collected into requests on a request

188 * queue, and then to allow the device driver to select requests

189 * off that queue when it is ready. This works well for many block

190 * devices. However some block devices (typically virtual devices

191 * such as md or lvm) do not benefit from the processing on the

192 * request queue, and are served best by having the requests passed

193 * directly to them. This can be achieved by providing a function

194 * to blk_queue_make_request().

195 *

196 * Caveat:

197 * The driver that does this *must* be able to deal appropriately

198 * with buffers in "highmemory". This can be accomplished by either calling

199 * __bio_kmap_atomic() to get a temporary kernel mapping, or by calling

200 * blk_queue_bounce() to create a buffer in normal memory.

201 **/

202 void blk_queue_make_request(request_queue_t * ¢, make_request_fn * mfn)

203 {

204 *

205 * set defaults

206 */

207 g->nr_requests = BLKDEV_MAX_RQ;

208 blk_queue_max_phys_segments(q, MAX_PHYS_SEGMENTS);

209 blk_queue_max_hw_segments(g, MAX_HW_SEGMENTYS);

210 g->make_request_fn = mfn;

211 g->backing_dev_info.ra_pages = (VM_MAX_READAHEAD * 1024) /
PAGE_CACHE_SIZE;

212 g->backing_dev_info.state = 0;

213 g->backing_dev_info.capabilities = BDI_CAP_MAP_COPY,;

214 blk_queue_max_sectors(q, SAFE_MAX_SECTORS);

215 blk_queue_hardsect_size(q, 512);

216 blk_queue_dma_alignment(q, 511);

217 blk_queue_congestion_threshold(q);

218 g->nr_batching = BLK_BATCH_REQ;

219

220 g->unplug_thresh = 4; /* hmm */

221 g->unplug_delay = (3 * HZ) / 1000; /* 3 milliseconds */
222 if (g->unplug_delay == 0)

223 g->unplug_delay = 1;
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224

225 INIT_WORK(&q->unplug_work, blk_unplug_work);
226

227 g->unplug_timer.function = blk_unplug_timeout;

228 g->unplug_timer.data = (unsigned long)q;

229

230 *

231 * by default assume old behaviour and bounce for any highmem page
232 */

233 blk_queue_bounce_limit(q, BLK_BOUNCE_HIGH);
234}

XL RO JLAN unplug” o 44 I R G INKT_WORK, & A 15— H. unplug_work 2X T
TAEBHAT blk_unplug_work IX A e B0 23 8 0T .10 unplug_timer 1% -2 — A, ZoAT T3k Jnii,
— HAET Bk, EL R A 3 T bk _unplug_timeout 3XA pR B ST 3T HLIR X B
H 7 unplug_delay & 3ms, {75 i &b () timeout #t & 3ms, — EH ¥ W &R 3ms 2 5
blk_unplug_timeout 543 #4447 .1X > R £k B block/Il_rw_blk.c:

1646 static void blk_unplug_timeout(unsigned long data)

1647 {

1648 request_queue_t *q = (request_queue_t *)data;

1649

1650 blk_add_trace_pdu_int(q, BLK_TA_UNPLUG_TIMER, NULL,

1651 g->rg.count[READ] + g->rg.countfWRITE]);
1652

1653 kblockd_schedule_work(&g->unplug_work);

1654 }

A BLFE 3, 92 At & $ 4T kblockd_schedule work, #: 3 2, 0 1F #% 8 14 5% 305 &
blk_unplug_work().

1636 static void blk_unplug_work(struct work_struct *work)

1637 {

1638 request_queue_t *q = container_of(work, request_queue_t, unplug_work);

1639

1640 blk_add_trace_pdu_int(g, BLK_TA_UNPLUG_IO, NULL,

1641 g->rg.count[READ] + g->rg.countfWRITE]);

1642

1643 g->unplug_fn(q);

1644}
i W A4 F AT 7 ,unplug_fn # IR E T generic_unplug_device. BT LL H 1F % $ 4T 1 &
generic_unplug_device. Ifij 3% /™ e £ K oA 4 KW ?

1601 /**

1602 * generic_unplug_device - fire a request queue

1603 * @q: The &request_queue_t in question

1604 *

1605 * Description:

1606 *  Linux uses plugging to build bigger requests queues before letting
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1607 *  the device have at them. If a queue is plugged, the 1/0 scheduler
1608 * s still adding and merging requests on the queue. Once the queue
1609 *  gets unplugged, the request_fn defined for the queue is invoked and
1610 *  transfers started.

1611 **/

1612 void generic_unplug_device(request_queue_t *q)
1613 {

1614 spin_lock_irq(g->queue_lock);

1615 __generic_unplug_device(q);

1616 spin_unlock_irg(g->queue_lock);
1617 }

I FHFA AR 2 R, He et 2 M generic_unplug_device. i A3 Sk 25 F X A ok £, AT 41,
‘B TARB R T P %L blk_remove_plug A1 request_fn. X N F3ATIFEA Lyt A T8
g — R

1. blk_plug_device() #1 77 % ™.

2. blk_remove_plug() 7 T fift 2%,

3. AL TRO™ 3K 2R P ML, A, A2 A T R o1 4D, B8 7K 2 At AR A K ) A 2 I ) 1), —
AP b BB T K 22 BN )3 SR A9 DR UF T % 388 . Jr LAAE 780™ B I, ¢ T — 1> 2 I 2% unplug_timer,
(R mod_timer), — FLIs [ 2] T 5k F 314447 blk_remove_plug Z:f#4%E.

4. T AR TR % Al AN A T XA i ) 25 25 DG . (R dlel_timer)

5. fil 22 J5 A request_fn() T 4a AR B AF R — AN R B UL AR LT AR T L HTAT
OK XA FAT T B BH X PIAN O™ S5 AR (1 s 50 T e /A1 i, 0% T unplug A1 plug, B3
SE 1) (1) 53] /2 activate F1 deactivate, B U IO 15 17 45, B TR BRI i, 450K,

scsi my4& Ay A4 (1Y)

2R while TR AT REZ KA 1453 ATHIIXPIAN AT 558 req QREA 7.5 MIFE
scsi_dev_queue_ready() (3R [FIE, 41 F IR [FME A 0,754 break 23 8% 04T, I 25 A ER.
1270 /*
1271 * scsi_dev_queue_ready: if we can send requests to sdev, return 1 else
1272  *return 0.

1273 *

1274 * Called with the queue_lock held.

1275 */

1276 static inline int scsi_dev_queue_ready(struct request_queue *q,
1277 struct scsi_device *sdev)
1278 {

1279 if (sdev->device_busy >= sdev->queue_depth)

1280 return 0;

1281 if (sdev->device_busy == 0 && sdev->device_blocked) {
1282 I*
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1283 * unblock after device_blocked iterates to zero

1284 */

1285 if (--sdev->device_blocked == 0) {

1286 SCSI_LOG_MLQUEUE(3,

1287 sdev_printk(KERN_INFO, sdev,

1288 "unblocking device at zero depth\n"));

1289 Telse {

1290 blk_plug_device(q);

1291 return 0;

1292 }

1293 }

1294 if (sdev->device_blocked)

1295 return O;

1296

1297 return 1;

1298 }
X B FEHIW K device_busy. X flag WHERBEE T, 0l a2 IEAEPUT & i 4 04
15363 T e 2 WK S A e, AT TAE T sesi_dispatch_cmd 2 1if5E 14 0 device_busy, Bl 1469 17
73— flag j& device_blocked.iX /™ flag & 2 Jftth NiX N & AN RETFECHT M 2 T, 50 B
)\ S I Py 4 EH A 0N IXAS flag I4E A 0B AER AT T scsi_queue_insert() B4
BRE PR — 1 scsi W& HIXA flag A AL T sysfs 11942 L1, PRI ERATT o] LUE L sysfs (142
IR — N IRIXAME, B2 T A scsi B4 I AL 5148, v LU BI#E 0, % BiiX
S EIRHA.
[root@localhost ~J# Is /sys/bus/scsi/devices/
0:0:8:0/ 0:2:0:0/ 1:0:0:0/ 2:0:0:0/
[root@localhost ~]J# Is /sys/bus/scsi/devices/2\:0\:0\:0/

block:sdb/ iocounterbits modalias rev subsystem/
bus/ iodone_cnt model scsi_device:2:0:0:0/ timeout delete
ioerr_cnt queue_depth scsi_disk:2:0:0:0/ type device_blocked
iorequest_cnt queue_type scsi_level uevent driver/
max_sectors rescan state vendor

[root@Ilocalhost ~]# cat /sys/bus/scsi/devices/2\:0\:0\:0/device_blocked

0

[root@localhost ~]# cat /sys/bus/scsi/devices/O\:0\:8\:0/device_blocked

0

FrLLIE #1530 T scsi_dev_queue_ready() B8 B IR MR AR 2 1,30X — i E dn 3B B Ui A
AFLI2 JT IR )R A 1R IR B AT — A 2, W R SEAT 2 A 4 B BEIRATTER S T 2 A
request, IS4 device_busy Ht<r—IRIRINAE 1469 4714, 1M1 1843 device_busy 4 nJ BE¥HE It
queue_depth, XX ¥~ scsi_dev_queue_ready()it 2 [F] 0, 1 scsi_request_fn() it 11 7T BE 45,
X 2 J5 ,__generic_unplug_device 15 K ik [1], 2 J5 blk_execute_rg_nowait() i [A] , [H] F
blk_execute_rq() ', 4T wait_for_completion(), T- /& sl HEAR 17,5545 1, # R R, 3RAT TV 1%
e 2]—4% complete()iE fy KMl e, A 41X 45 T F £E M HLWE 255 2 /2& blk_end_sync_rq.

WA 7 2 B AN SRR 5 7 PO 18 A B 1) i e 1 K I i A AT T4 I A usb-storage H it
[ ABA scsi_done 424 24T 58 T 5l 4> call scsi_done. i scsi_done 3K H drivers/scsi/scsi.c, 1R i
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SRIXAN BRI B AT F 1, FRATE B 73X A s Bosh 4 O I P Sa #0317 1 A5 i B A2
RET S

608 /**

609 * scsi_done - Enqueue the finished SCSI command into the done queue.

610 * @cmd: The SCSI Command for which a low-level device driver (LLDD) gives

611 * ownership back to SCSI Core -- i.e. the LLDD has finished with it.

612 *

613 * This function is the mid-level's (SCSI Core) interrupt routine, which

614 * regains ownership of the SCSI command (de facto) from a LLDD, and enqueues

615 * the command to the done queue for further processing.

616 *

617 * This is the producer of the done queue who enqueues at the tail.

618 *

619 * This function is interrupt context safe.

620 */

621 static void scsi_done(struct scsi_cmnd *cmd)

622 {

623 I*

624 * We don't have to worry about this one timing out any more.

625 * If we are unable to remove the timer, then the command

626 * has already timed out.  In which case, we have no choice but to
627 * |et the timeout function run, as we have no idea where in fact
628 * that function could really be. It might be on another processor,
629 * etc, etc.

630 */

631 if (!scsi_delete_timer(cmd))

632 return;

633 __scsi_done(cmd);

634 }

SRS IR 22K B 7] — 32141 __scsi_done,
636 /* Private entry to scsi_done() to complete a command when the timer
637 *isn't running --- used by scsi_times_out */
638 void __scsi_done(struct scsi_cmnd *cmd)

639 {

640 struct request *rq = cmd->request;

641

642 *

643 * Set the serial numbers back to zero
644 */

645 cmd->serial_number = 0;

646

647 atomic_inc(&cmd->device->iodone_cnt);
648 if (cmd->result)

649 atomic_inc(&cmd->device->ioerr_cnt);
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650
651 BUG_ON(!rq);
652
653 I*
654 * The uptodate/nbytes values don't matter, as we allow partial
655 * completes and thus will check this in the softirg callback
656 */
657 rg->completion_data = cmd;
658 blk_complete_request(rq);
659 }
SR FRAT TS AN OG0 33 DG B 51X blk_complete_requesty().
3588 /**
3589 * blk_complete_request - end 1/O on a request
3590 * @req: the request being processed
3591 *
3592 * Description:
3593 * Ends all I/0 on a request. It does not handle partial completions,
3594 * unless the driver actually implements this in its completion callback
3595 * through requeueing. Theh actual completion happens out-of-order,
3596 * through a softirq handler. The user must have registered a completion
3597 * callback through blk_queue_softirg_done().
3598 **/
3599
3600 void blk_complete_request(struct request *req)
3601 {
3602 struct list_head *cpu_list;
3603 unsigned long flags;
3604
3605 BUG_ON(!reg->g->softirg_done_fn);
3606
3607 local_irg_save(flags);
3608
3609 cpu_list = &__get_cpu_var(blk_cpu_done);
3610 list_add_tail(&reg->donelist, cpu_list);
3611 raise_softirg_irqoff(BLOCK_SOFTIRQ);
3612
3613 local_irg_restore(flags);
3614 }

HE WA IANE i — &7 XA raise_softirg_irqoff(). 218 AR A LAY, A — AN R 1 4 50y
2 blk_dev_init().'& & A TIXA M YR AE XA R EH BRATT 8 28 DL X A — 47,

3720

open_softirg(BLOCK_SOFTIRQ, blk_done_softirg, NULL);

2RI R, S BT IR T softirg, Bl BLOCK_SOFTIRQ.J H455E T softirg
PRI %4 blk_done_softirg, ifi £ fik & 3 N 4k R B BEAT T4 IS il 1, B A raise_softirg_irqoff() Rl
Al T CLEAE A T X R T X Bt B R A5 bIk_done_softirg 2345 i .
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3542 I*
3543 * splice the completion data to a local structure and hand off to
3544 * process_completion_queue() to complete the requests

3545 */

3546 static void blk_done_softirg(struct softirg_action *h)

3547 {

3548 struct list_head *cpu_list, local_list;

3549

3550 local_irg_disable();

3551 cpu_list=& get cpu_var(blk_cpu_done);

3552 list_replace_init(cpu_list, &local_list);

3553 local_irg_enable();

3554

3555 while (Mlist_empty(&Iocal_list)) {

3556 struct request *rq = list_entry(local_list.next, struct request,
donelist);

3557

3558 list_del_init(&rg->donelist);

3559 rg->g->softirq_done_fn(rq);

3560 }

3561 }

IMIXA~ softirg_done_fn A& 1A We? AN ZEBARAKIE, HSEFRA TR Pt A Sl THAZEE AN
e K IR 0T A A D 2 ORI S NS Sy B R A8 sesi_alloc_queue  H1, F AT I H
blk_queue_softirq_done # scsi_softirq_done %5 T g->softirq_done_fn, It L2 13X 5L 4% 1
(3t J2 scsi_softirg_done.

1376 static void scsi_softirg_done(struct request *rq)

1377 {

1378 struct scsi_cmnd *cmd = rg->completion_data;

1379 unsigned long wait_for = (cmd->allowed + 1) * cmd->timeout_per_command;
1380 int disposition;

1381

1382 INIT_LIST_HEAD(&cmd->eh_entry);

1383

1384 disposition = scsi_decide_disposition(cmd);

1385 if (disposition = SUCCESS &&

1386 time_before(cmd->jiffies_at_alloc + wait_for, jiffies)) {
1387 sdev_printk(KERN_ERR, cmd->device,

1388 "timing out command, waited %lus\n",
1389 wait_for/HZ);

1390 disposition = SUCCESS;

1391 }

1392

1393 scsi_log_completion(cmd, disposition);

1394
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1395 switch (disposition) {

1396 case SUCCESS:

1397 scsi_finish_command(cmd);

1398 break;

1399 case NEEDS_RETRY:

1400 scsi_queue_insert(cmd, SCSI_MLQUEUE_EH_RETRY);

1401 break;

1402 case ADD_TO_MLQUEUE:

1403 scsi_queue_insert(cmd,
SCSI_MLQUEUE_DEVICE_BUSY);

1404 break;

1405 default:

1406 if (Iscsi_eh_scmd_add(cmd, 0))

1407 scsi_finish_command(cmd);

1408 }

1409 }

AN 2 U PRt 4008 scsi_softirg_done <31 scsi_finish_command,>k 5 drivers/scsi/scsi.c:
661 /*

662 * Function: scsi_finish_command

663 *

664 * Purpose: Pass command off to upper layer for finishing of 1/0
665 * request, waking processes that are waiting on results,
666 * etc.

667 */

668 void scsi_finish_command(struct scsi_cmnd *cmd)

669 {

670 struct scsi_device *sdev = cmd->device;

671 struct Scsi_Host *shost = sdev->host;

672

673 scsi_device_unbusy(sdev);

674

675 *

676 * Clear the flags which say that the device/host is no longer
677 * capable of accepting new commands. These are set in scsi_gqueue.c
678 * for both the queue full condition on a device, and for a

679 * host full condition on the host.

680 *

681 * XXX(hch): What about locking?

682 */

683 shost->host_blocked = 0;

684 sdev->device_blocked = 0;

685

686 *

687 * If we have valid sense information, then some kind of recovery
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688 * must have taken place. Make a note of this.

689 */

690 if (SCSI_SENSE_VALID(cmd))

691 cmd->result |= (DRIVER_SENSE << 24);

692

693 SCSI_LOG_MLCOMPLETE(4, sdev_printk(KERN_INFO, sdev,
694 "Notifying upper driver of completion "
695 "(result %x)\n", cmd->result));

696

697 cmd->done(cmd);

698 }

5t A2 1, emd->done 2 B AN T BCIE (% 5 A # scsi_blk_pc_done 2#% 1A FH. X A, 2447
7£ scsi_setup_blk_pc_cmnd() - A X 41T,

1135 cmd->done = scsi_blk_pc_done;
1M1y scsi_blk_pc_done >k H drivers/scsi/scsi_lib.c:

1078 static void scsi_blk_pc_done(struct scsi_cmnd *cmd)

1079 {
1080 BUG_ON(!blk_pc_request(cmd->request));
1081 *
1082 * This will complete the whole command with uptodate=1 so
1083 * as far as the block layer is concerned the command completed
1084 * successfully. Since this isa REQ_BLOCK_PC command the
1085 * caller should check the request's errors value
1086 */
1087 scsi_io_completion(cmd, cmd->request_bufflen);
1088 }
>k H drivers/scsi/scsi_lib.c:
789 /*
790 * Function: scsi_io_completion()
791 *
792 * Purpose: Completion processing for block device /0 requests.
793 *
794 *Arguments: cmd - command that is finished.
795 *
796 * Lock status: Assumed that no lock is held upon entry.
797 *
798 * Returns: Nothing
799 *
800 * Notes: This function is matched in terms of capabilities to
801 * the function that created the scatter-gather list.
802 * In other words, if there are no bounce buffers
803 * (the normal case for most drivers), we don't need
804 * the logic to deal with cleaning up afterwards.
805 *
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806
807
808
809
810
811
812
813
814
815
816

*

*

*/

We must do one of several things here:

a) Call scsi_end_request.  This will finish off the
specified number of sectors. If we are done, the
command block will be released, and the queue
function will be goosed.  If we are not done, then
scsi_end_request will directly goose the queue.

b) We can just use scsi_requeue_command() here. This would
be used if we just wanted to retry, for example.

817 void scsi_io_completion(struct scsi_cmnd *cmd, unsigned int good_bytes)

818 {

819
820
821
822
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

int result = cmd->result;

int this_count = cmd->request_bufflen;
request_queue_t *q = cmd->device->request_queue;
struct request *req = cmd->request;

int clear_errors = 1;

struct scsi_sense_hdr sshdr;

int sense_valid = 0;

int sense_deferred = 0;

scsi_release_buffers(cmd);

if (result) {
sense_valid = scsi_command_normalize_sense(cmd, &sshdr);
if (sense_valid)
sense_deferred = scsi_sense_is_deferred(&sshdr);

if (blk_pc_request(req)) { /* SG_IO ioctl from block level */
reg->errors = result;
if (result) {
clear_errors = 0;
if (sense_valid && reg->sense) {
/*
* SG_10 wants current and deferred errors
*/
int len = 8 + cmd->sense_buffer[7];

if (len > SCSI_SENSE_BUFFERSIZE)

len = SCSI_SENSE_BUFFERSIZE;
memcpy(reg->sense, cmd->sense_buffer, len);
reg->sense_len = len;
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871

850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870

872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893

}
}
reg->data_len = cmd->resid,;
}
/*
* Next deal with any sectors which we were able to correctly
* handle.
*/

SCSI_LOG_HLCOMPLETE(Z, printk("%Id sectors total, "
"%d bytes done.\n",
reg->nr_sectors, good_bytes));
SCSI_LOG_HLCOMPLETE(Z, printk("use_sg is %d\n", cmd->use_sQg));

if (clear_errors)
reg->errors = 0;

/* A number of bytes were successfully read. If there
* are leftovers and there is some kind of error
* (result 1= 0), retry the rest.
*/
if (scsi_end_request(cmd, 1, good_bytes, result == 0) == NULL)
return;

/* good_bytes = 0, or (inclusive) there were leftovers and
* result = 0, so scsi_end_request couldn't retry.
*/
if (sense_valid && !sense_deferred) {
switch (sshdr.sense_key) {
case UNIT_ATTENTION:
if (cmd->device->removable) {

/* Detected disc change. Set a bit
* and quietly refuse further access.
*/

cmd->device->changed = 1;

scsi_end_request(cmd, 0O, this_count, 1);

return;

}else {

/* Must have been a power glitch, or a
* pus reset.  Could not have been a
* media change, so we just retry the
* request and see what happens.
*/

scsi_requeue_command(q, cmd);
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894 return;
895 }
896 break;
897 case ILLEGAL_REQUEST:
898 /* If we had an ILLEGAL REQUEST returned, then
899 * we may have performed an unsupported
900 * command. The only thing this should be
901 * would be a ten byte read where only a six
902 * byte read was supported. Also, on a system
903 * where READ CAPACITY failed, we may have
904 * read past the end of the disk.
905 */
906 if ((cmd->device->use_10 for rw &&
907 sshdr.asc == 0x20 && sshdr.ascq == 0x00) &&
908 (cmd->cmnd[0] == READ_10 ||
909 cmd->cmnd[0] == WRITE_10)) {
910 cmd->device->use_10 for_rw =0;
911 /* This will cause a retry with a
912 * 6-byte command.
913 */
914 scsi_requeue_command(q, cmd);
915 return;
916 } else {
917 scsi_end_request(cmd, 0, this_count, 1);
918 return;
919 }
920 break;
921 case NOT_READY:
922 /* If the device is in the process of becoming
923 * ready, or has a temporary blockage, retry.
924 */
925 if (sshdr.asc == 0x04) {
926 switch (sshdr.ascq) {
927 case 0x01: /* becoming ready */
928 case 0x04: /* format in progress */
929 case 0x05: /* rebuild in progress */
930 case 0x06: /* recalculation in progress */
931 case 0xQ7: /* operation in progress */
932 case 0x08: /* Long write in progress */
933 case 0x09: /* self test in progress */
934 scsi_requeue_command(q, cmd);
935 return;
936 default:
937 break;
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938 }

939 }

940 if ('(reg->cmd_flags & REQ_QUIET)) {
941 scmd_printk(KERN_INFO, cmd,
942 "Device not ready: ");
943 scsi_print_sense_hdr("", &sshdr);
944 }

945 scsi_end_request(cmd, 0, this_count, 1);
946 return;

947 case VOLUME_OVERFLOW:

948 if ('(reg->cmd_flags & REQ_QUIET)) {
949 scmd_printk(KERN_INFO, cmd,
950 "\olume overflow, CDB: ");
951 __scsi_print_command(cmd->cmnd);
952 scsi_print_sense("", cmd);

953 }

954 /* See SSC3rXX or current. */

955 scsi_end_request(cmd, 0, this_count, 1);
956 return;

957 default:

958 break;

959 }

960 }

961 if (host_byte(result) == DID_RESET) {

962 /* Third party bus reset or reset for error recovery
963 * reasons. Just retry the request and see what

964 * happens.

965 */

966 scsi_requeue_command(g, cmd);

967 return;

968 }

969 if (result) {

970 if ('(reg->cmd_flags & REQ_QUIET)) {

971 scsi_print_result(cmd);

972 if (driver_byte(result) & DRIVER_SENSE)
973 scsi_print_sense("", cmd);

974 }

975 }

976 scsi_end_request(cmd, O, this_count, !result);

977}

M= NIRRT AHTRAT A AR Z 35 T H Bk )55 J5 — 17, scsi_end_request(). >k [
drivers/scsi_lib.c:

632 /*

633 * Function: scsi_end_request()
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673

634 *

635 * Purpose: Post-processing of completed commands (usually invoked at end

636 * of upper level post-processing and scsi_io_completion).

637 *

638 *Arguments: cmd - command that is complete.

639 * uptodate - 1 if I/O indicates success, <= 0 for /O error.

640 * bytes - number of bytes of completed 1/0

641 * requeue - indicates whether we should requeue leftovers.

642 *

643 * Lock status: Assumed that lock is not held upon entry.

644 *

645 * Returns: cmd if requeue required, NULL otherwise.

646 *

647 * Notes: This is called for block device requests in order to

648 * mark some number of sectors as complete.

649 *

650 * We are guaranteeing that the request queue will be goosed

651 * at some point during this call.

652 * Notes: If cmd was requeued, upon return it will be a stale pointer.

653 */

654 static struct scsi_cmnd *scsi_end_request(struct scsi_cmnd *cmd, int uptodate,

655 int bytes, int requeue)

656 {

657 request_queue_t *q = cmd->device->request_queue;

658 struct request *req = cmd->request;

659 unsigned long flags;

660

661 I*

662 * If there are blocks left over at the end, set up the command

663 * to queue the remainder of them.

664 */

665 if (end_that_request_chunk(req, uptodate, bytes)) {

666 int leftover = (reg->hard_nr_sectors << 9);

667

668 if (blk_pc_request(req))

669 leftover = req->data_len;

670

671 /* Kkill remainder if no retrys */

672 if (luptodate && blk_noretry_request(req))
end_that_request_chunk(req, 0, leftover);

674 else {

675 if (requeue) {

676 I*

677 * Bleah. Leftovers again. Stick the
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678 * leftovers in the front of the
679 * gqueue, and goose the queue again.
680 */
681 scsi_requeue_command(g, cmd);
682 cmd = NULL;
683 }
684 return cmd;
685 }
686 }
687
688 add_disk_randomness(reg->rg_disk);
689
690 spin_lock_irgsave(g->queue_lock, flags);
691 if (blk_rq_tagged(req))
692 blk_queue_end _tag(q, req);
693 end_that_request_last(req, uptodate);
694 spin_unlock_irgrestore(q->queue_lock, flags);
695
696 I*
697 * This will goose the queue request function at the end, so we don't
698 * need to worry about launching another command.
699 */
700 scsi_next_command(cmd);
701 return NULL;
702}
T FRAT T 7 B D0 ), 42 693 47 end_that_request_last.
3618 /*
3619 * queue lock must be held
3620 */
3621 void end_that_request_last(struct request *req, int uptodate)
3622 {
3623 struct gendisk *disk = req->rg_disk;
3624 int error;
3625
3626 I*
3627 * extend uptodate bool to allow < 0 value to be direct io error
3628 */
3629 error = 0;
3630 if (end_io_error(uptodate))
3631 error = luptodate ? -EIO : uptodate;
3632
3633 if (unlikely(laptop_mode) && blk_fs_request(req))
3634 laptop_io_completion();
3635
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3636
3637
3638
3639
3640
3641
3642
3643
3644
3645
3646
3647
3648
3649
3650
3651
3652
3653
3654 }

/*
* Account 10 completion. bar_rq isn't accounted as a normal
* 10 on queueing nor completion.  Accounting the containing
* request is enough.
*/
if (disk && blk_fs_request(req) && req != &reg->g->bar_rq) {
unsigned long duration = jiffies - reg->start_time;
const int rw = rg_data_dir(req);

__disk_stat_inc(disk, ios[rw]);
__disk_stat_add(disk, ticks[rw], duration);
disk_round_stats(disk);
disk->in_flight--;

}

if (req->end_io)
reg->end_io(req, error);

else
__blk_put_request(reg->q, req);

U 77,3651 173X/ end_io & dp OB I ARAS . AR VAR CR e BRAT T 8 Witk end_iio, (H 2 AN EL R,
HIAE AE blk_execute_rq_nowait() ', 4 —A4T

2596

rg->end_io = done;

1M done 23X /™ BRI 58 DU AN Z 500 24 90) B AT T8 R FH 3 A e 20 I, 78 blk_execute_rg H, 3847

SIS

2636

blk_execute_rg_nowait(qg, bd_disk, rg, at_head, blk_end_sync_rq);

g 72 Ui, rg->end_io #¢ T blk_end_sync_rq.

2786 [**

* blk_end_sync_rq - executes a completion event on a request
* @rq: request to complete

* @error: end io status of the request

2787
2788
2789
2790

2791 void blk_end_sync_rq(struct request *rq, int error)

2792 {
2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803 }

struct completion *waiting = rq->end_io_data;

rg->end_io_data = NULL;
__blk_put_request(rg->q, rq);

/*
* complete last, if this is a stack request the process (and thus
* the rg pointer) could be invalid right after this complete()
*/

complete(waiting);
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AT IRAVIREBN T 2% (1] 52 (1) AH 52 IR 92 1R d5: 52 1) complete(). I8 4 A ArT i 52 b waiting 5t /2
B wait W25 i — R X AN waiting, 24 £F blk_execute_rq A 341145

2635 rg->end_io_data = &wait;
MR FATT AT
2793 struct completion *waiting = rg->end_io_data;

EH G P R0 BRAT T AT i B 0T 5%, HE T BRAT TR A e v DA ) 5, R M AUNAS W] A, B AR )
BIANAT LA,

2 b blk_execute_rq #% M BE AR J5 10 3R 0] 5 BE IL )5 (1 & scsi_execute (1) IR [1] Al
scsi_execute_req [7IR[FLIX—Z),— scsi A& T NLRARA BT, EED T scsi w4
request [FJIEAZ 22 ) T request 2| scsi iy 2 1) 1 4k 5 248 S8 T 8 AR fr 6 e ke i, AR i o
—IHLI D, B B AT ME— R 45 .

U0 I AR (L)

IR IRANLS SR E KR T F Be A REA ZEPE L XA A 1] 25 2 5 S AATTHE T an [
KE AT 7.7 2007 45 10 A 17 H,Z -G R R4 = B iR R A F R K B
PR 2 A [ g 4T
W 2% % B AT 03X — A adb AT 7 5 20 P URORI RN o 8 T 8 0 43 K ] AS o gt 3 512 1 22 A AT
(VAR AN A, S DUV Z6 55 T — i 20 i AR I Linux A 1 oA A7 WS 19 S8R Linux &t
WA IXFERIE L, — AN FH P A R buffer, — N E WAL SR buffer,— AN 2 & T N R 7, —
A& T AR, EAEAR R A TR, EATT R R AR FE 18, F K TE 148 A Ty, st 05
R BRI B R R R, AR 7 m AAH A AR e AT 1 B L AR S e 2
i A RAX — i) 50 P 7 9% A A WS R R AN AR I T 5 e W R A S AT T R R T A
2 AL RN 5 3 B ZR A SR W 2t B Fe A user buffer LAE B4 wb (1) 224, T4 kernel buffer
FOAE B 4 A K TR A R AR B gl R i, 2 i L2 AR RN R KR T A R R R K 2 4
A BRI, T2 A i A b e KR T T I A0 B AT DA B A o e K e A1 A — ARk
ST, B4 I 30k FH 1R 2 FH R BIR 3 ¥ o B, B0 1 1R 3 A0 A e 4% B 8 T2 1045 T A,
T 2 i LA AT 1) user buffer F1 kernel buffer i ke 44514 & 1k kernel buffer 1 %
A G AT IEZR T LA, AT kernel buffer 42 T sf fn [/ #1945 48 T
PeAr1E Block 2R/ eR K 28451 IX PR AN B A8 2 blk_rg_map_user 1 blk_rg_map_kern.
Fr#k H block/l_rw_block.c. ZEFBATT/HT sd ALHRES, Ui R ioctl B, FRAT] 5 fa SEBr 8 F 2
sg_io(), 117 sg_io() FeA 17 2L ] blk_rg_map_user B& %5, JT AFRATTSE KB XA bR 3K

2394 [**

2395 * blk_rg_map_user - map user data to a request, for REQ_BLOCK_PC usage

2396 * @q: request queue where request should be inserted
2397 * @rq: request structure to fill

2398 * @ubuf: the user buffer

2399 * @len: length of user data

2400 *

2401 * Description:
2402 * Data will be mapped directly for zero copy io, if possible. Otherwise
2403 * a kernel bounce buffer is used.
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2404 *

2405 * A matching blk_rg_unmap_user() must be issued at the end of io, while
2406 * still in process context.

2407 *

2408 * Note: The mapped bio may need to be bounced through blk_queue_bounce()
2409 * before being submitted to the device, as pages mapped may be out of

2410 * reach. It's the callers responsibility to make sure this happens. The

2411 * original bio must be passed back in to blk_rq_unmap_user() for proper

2412 * unmapping.

2413 */

2414 int blk_rq_map_user(request_queue_t *q, struct request *rq, void __user *ubuf,

2415 unsigned long len)

2416 {

2417 unsigned long bytes_read = 0;

2418 struct bio *bio = NULL;

2419 int ret;

2420

2421 if (len > (g->max_hw_sectors << 9))

2422 return -EINVAL;

2423 if (Ylen || 'ubuf)

2424 return -EINVAL;

2425

2426 while (bytes_read !=len) {

2427 unsigned long map_len, end, start;

2428

2429 map_len = min_t(unsigned long, len - bytes read,
BIO_MAX_SIZE);

2430 end = ((unsigned long)ubuf + map_len + PAGE_SIZE - 1)

2431 >>
PAGE_SHIFT;

2432 start = (unsigned long)ubuf >> PAGE_SHIFT;

2433

2434 *

2435 * A bad offset could cause us to require BIO_ MAX_PAGES + 1

2436 * pages. If this happens we just lower the requested

2437 * mapping len by a page so that we can fit

2438 */

2439 if (end - start > BIO_MAX_PAGES)

2440 map_len -= PAGE_SIZE;

2441

2442 ret=__ blk_rq_map_user(q, rq, ubuf, map_len);

2443 if (ret < 0)

2444 goto unmap_raq;

2445 if (bio)
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2446 bio = rg->bio;
2447 bytes_read += ret;
2448 ubuf += ret;

2449 }

2450

2451 rg->buffer = rg->data = NULL;
2452 return O;

2453 unmap_rq:

2454 blk_rg_unmap_user(bio);

2455 return ret;

2456 }

EANRELZEC ubuf A RN IE A& M 2B A% Tk T4 user buffer, Bt 1 user-space
buffer,1fi len M2 % buffer 14 .
WFRA T H0ZIE struct bio T .22 JCAE [MIX A5 K4 /& Generic Block Layer H1 i BEfili £ 4% L
deefor g o W e PG () G B AR — RRAE I — IR IEAEREAT B e 4% 1/0 4. 22 8 ) Linux
FFE T TC— ISR EROT XA G AR BEAT T PR A1 (R4S 80 JE 3RATIIEASFT BEER X, I A
7 FEBEPCE U, T TEIE K F DA, T L LA I AN 2 M P A S kg 4, Ho 5 AR,
‘B 2K A include/linux/bio.h:

68 /*

69 *main unit of 1/O for the block layer and lower layers (ie drivers and

70 * stacking drivers)

71

72 struct bio {

73 sector_t bi_sector; /* device address in 512 byte
74 sectors */

75 struct bio *bi_next; /* request queue link */

76 struct block_device *bi_bdev;

77 unsigned long bi_flags; [* status, command, etc */
78 unsigned long bi_rw; /* bottom bits READ/WRITE,
79 * top bits priority

80 */

81

82 unsigned short bi_vcnt; /* how many bio_vec's */

83 unsigned short bi_idx; /* current index into bvl_vec */
84

85 /* Number of segments in this BIO after

86 * physical address coalescing is performed.

87 */

88 unsigned short bi_phys_segments;

89

90 /* Number of segments after physical and DMA remapping

91 * hardware coalescing is performed.

92 */

93 unsigned short bi_hw_segments;
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94
95 unsigned int bi_size; /* residual 1/0 count */
96
97 I*
98 * To keep track of the max hw size, we account for the
99 * sizes of the first and last virtually mergeable segments
100 * in this bio
101 */
102 unsigned int bi_hw_front_size;
103 unsigned int bi_hw_back_size;
104
105 unsigned int bi_max_vecs; /* max bvl_vecs we can hold */
106
107 struct bio_vec *bi_io_vec; /* the actual vec list */
108
109 bio_end_io_t *bi_end_io;
110 atomic_t bi_cnt; /* pin count */
111
112 void *bi_private;
113
114 bio_destructor _t *bi_destructor; /* destructor */
115},

18 IRAEAE IR 2 AL IR, & A request J& A3 BX & [1.struct request H145 —-M % i1 struct bio *bio,

FAE 21X A request ) bio 471,548 —A4> request 5 24N 1/0 #4517 blk_rq_map_user [

T2 T AL 85T user buffer 1 bio 22 [A] B, HAA T AF A& th__blk_rq_map_user K58 1.
2341 static int __blk_rq_map_user(request_queue_t *q, struct request *rq,

2342 void __user *ubuf, unsigned int len)

2343 {

2344 unsigned long uaddr;

2345 struct bio *bio, *orig_bio;

2346 int reading, ret;

2347

2348 reading = rq_data_dir(rq) == READ;

2349

2350 1*

2351 * if alignment requirement is satisfied, map in user pages for

2352 * direct dma. else, set up kernel bounce buffers

2353 */

2354 uaddr = (unsigned long) ubuf;

2355 if (Y(uaddr & queue_dma_alignment(q)) && I(len &
queue_dma_alignment(q)))

2356 bio = bio_map_user(g, NULL, uaddr, len, reading);

2357 else

2358 bio = bio_copy_user(q, uaddr, len, reading);
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2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385

if (IS_ERR(bio))
return PTR_ERR(bio);

orig_bio = bio;
blk_queue_bounce(q, &bio);

/*
* We link the bounce buffer in and could have to traverse it
* later so we have to get a ref to prevent it from being freed
*/

bio_get(bio);

if ('rg->hio)
blk_rq_bio_prep(q, rqg, bio);
else if (!1_back_merge_fn(q, rq, bio)) {
ret = -EINVAL,;
goto unmap_bio;

}else {
rg->biotail->bi_next = bio;
rg->biotail = bio;

rg->data_len += bio->bi_size;

return bio->bi_size;

2386 unmap_hio:

2387
2388
2389
2390
2391

2392}

/* if it was boucned we must call the end io function */
bio_endio(bio, bio->bi_size, 0);
__blk_rg_unmap_user(orig_bio);

bio_put(bio);

return ret;

B2/ Hii kb bio 8 FUE— AN IS 24 (1 FRER, AN ANSE, MEN © S T N AEIE 21k B 1B
FIRN S IA T B SVE A& bio_map_user().uaddr & ubuf (1) REFLL LI, T 5 6 2 BT A
A 11506 55 223Kk ) bio_map_user() 2 8% FH. (75 75 2238 FH bio_copy_user()>k & 7. BT id
) bounce buffer, N3£.)iZ %Ok H fs/bio.c:

713 [**

714
715
716
717
718

*

*

*

*

bio_map_user - map user address into bio
@q: the request_queue_t for the bio

@bdev: destination block device

@uaddr: start of user address

@len: length in bytes
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719 * @write_to_vm: bool indicating writing to pages or not

720 *

721 * Map the user space address into a bio suitable for io to a block
722 * device. Returns an error pointer in case of error.

723 */

724 struct bio *bio_map_user(request_queue_t *q, struct block_device *bdev,
725 unsigned long uaddr, unsigned int len, int write_to_vm)
726 {

727 struct sg_iovec iov;

728

729 iov.iov_base = (void __user *)uaddr;

730 iov.iov_len = len;

731

732 return bio_map_user_iov(q, bdev, &iov, 1, write_to_vm);
733}

A& F3X HL struct sg_iovec L AH U ATAH B2 — T 7E sd F i ioctl (RIS 35 28 PRk X AN 4 # 1,
IR 5 — scatter-gather (41 i1 .iovec 5t/ o vector ¥, BY 10 [ &, 50 Ui — N
S bR B 21 R 25 R R

KT BB A SRR LS IR 28 i ELVE R U0 T 35X AN BR B0 B 1R, ASRE S8 IX AN bR
FOBR ] — AR T % 10 #2410 bio F84F AR B IE T /& bio_map_user_iov(). T 2&
1% % bio_map_user_iov().[A £k B fs/bio.c:

735 [**

736 * bio_map_user_iov - map user sg_iovec table into bio

737 * @q: the request_queue_t for the bio

738 * @bdev: destination block device

739 * @iov:  the iovec.

740 * @iov_count: number of elements in the iovec

741 * @write_to_vm: bool indicating writing to pages or not

742 *

743 * Map the user space address into a bio suitable for io to a block
744 * device. Returns an error pointer in case of error.

745 */

746 struct bio *bio_map_user_iov(request_queue_t *q, struct block_device *bdev,
747 struct sg_iovec *iov, int iov_count,
748 int write_to_vm)

749 {

750 struct bio *bio;

751

752 bio = __bio_map_user_iov(q, bdev, iov, iov_count, write_to_vm);
753

754 if (IS_ERR(bio))

755 return bio;

756

757 1*
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758 *subtle -- if __bio_map_user() ended up bouncing a bio,
759 * it would normally disappear when its bi_end_io is run.
760 * however, we need it for the unmap, so grab an extra
761 * reference to it

762 */

763 bio_get(bio);

764

765 return bio;

766 }

AN EZE 5 AR EE3E A\ __bio_map_user_iov().
603 static struct bio *__bio_map_user_iov(request_queue_t *q,

604 struct block_device *bdev,

605 struct sg_iovec *iov, int iov_count,

606 int write_to_vm)

607 {

608 inti, j;

609 int nr_pages = 0;

610 struct page **pages;

611 struct bio *bio;

612 int cur_page = 0;

613 int ret, offset;

614

615 for (i=0; i <iov_count; i++) {

616 unsigned long uaddr = (unsigned long)iov][i].iov_base;

617 unsigned long len = iov[i].iov_len;

618 unsigned long end = (uaddr + len + PAGE_SIZE - 1) >>
PAGE_SHIFT;

619 unsigned long start = uaddr >> PAGE_SHIFT;

620

621 nr_pages += end - start;

622 *

623 * puffer must be aligned to at least hardsector size for now

624 */

625 if (uaddr & queue_dma_alignment(q))

626 return ERR_PTR(-EINVAL);

627 }

628

629 if (Inr_pages)

630 return ERR_PTR(-EINVAL);

631

632 bio = bio_alloc(GFP_KERNEL, nr_pages);

633 if (!bio)

634 return ERR_PTR(-ENOMEM);

635
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636 ret = -ENOMEM;

637 pages = kcalloc(nr_pages, sizeof(struct page *), GFP_KERNEL);

638 if (Ipages)

639 goto out;

640

641 for (i =0; i <iov_count; i++) {

642 unsigned long uaddr = (unsigned long)iov][i].iov_base;

643 unsigned long len = iov[i].iov_len;

644 unsigned long end = (uaddr + len + PAGE_SIZE - 1) >>
PAGE_SHIFT,

645 unsigned long start = uaddr >> PAGE_SHIFT;

646 const int local_nr_pages = end - start;

647 const int page_limit = cur_page + local_nr_pages;

648

649 down_read(&current->mm->mmap_sem);

650 ret = get_user_pages(current, current->mm, uaddr,

651 local_nr_pages,

652 write_to_vm, 0, &pages[cur_page],
NULL);

653 up_read(&current->mm->mmap_sem);

654

655 if (ret < local_nr_pages) {

656 ret = -EFAULT;

657 goto out_unmap;

658 }

659

660 offset = uaddr & ~PAGE_MASK;

661 for (j = cur_page; j < page_limit; j++) {

662 unsigned int bytes = PAGE_SIZE - offset;

663

664 if (len <=0)

665 break;

666

667 if (bytes > len)

668 bytes = len;

669

670 I*

671 *sorry...

672 */

673 if (bio_add_pc_page(q, bio, pages[j], bytes, offset) <

674 bytes)

675 break;

676

677 len -= bytes;
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678 offset = 0;

679 }

680

681 cur_page =j;

682 /*

683 * release the pages we didn't map into the bio, if any

684 */

685 while (j < page_limit)

686 page_cache_release(pages[j++]);

687 }

688

689 kfree(pages);

690

691 I*

692 * set data direction, and check if mapped pages need bouncing

693 */

694 if ('write_to_vm)

695 bio->bi_rw |= (1 << BIO_RW);

696

697 bio->bi_bdev = bdev;

698 bio->bi_flags |= (1 << BIO_USER_MAPPED);

699 return bio;

700

701 out_unmap:

702 for (i = 0; i < nr_pages; i++) {

703 if('pages[i])

704 break;

705 page_cache_release(pages[i]);

706 }

707 out:

708 kfree(pages);

709 bio_put(bio);

710 return ERR_PTR(ret);

711}
632 17,bio_alloc(), & £ 1 M AR B &, N A7 7EIX HLFI T Y, bio Mttt 1 K.
FRATTASFT AAS RN H I B 2 VR FAT T B AR AN S B TR R
Bt A4k L N bio_alloc, 3k H fs/bio.c:

187 struct bio *bio_alloc(gfp_t gfp_mask, int nr_iovecs)

188 {

189 struct bio *bio = bio_alloc_bioset(gfp_mask, nr_iovecs, fs_bio_set);

190

191 if (bio)

192 bio->bi_destructor = bio_fs_destructor;

193
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194 return bio;
195}

Heszph /2 bio_alloc_bioset(), 3k A [7]—AN 344
147 [**

148 * bio_alloc_bioset - allocate a bio for 1/0

149 * @gfp_mask: the GFP_ mask given to the slab allocator

150 * @nr_iovecs: number of iovecs to pre-allocate

151 * @bs: the bio_set to allocate from

152 *

153 * Description:

154 *  bio_alloc_bioset will first try it's on mempool to satisfy the allocation.

155 * If%__GFP_WAIT is set then we will block on the internal pool waiting

156 *  for a &struct bio to become free.

157 *

158 * allocate bio and iovecs from the memory pools specified by the

159 *  bio_set structure.

160 **/

161 struct bio *bio_alloc_bioset(gfp_t gfp_mask, int nr_iovecs, struct bio_set *bs)

162 {

163 struct bio *bio = mempool_alloc(bs->bio_pool, gfp_mask);

164

165 if (likely(bio)) {

166 struct bio_vec *bvl = NULL,;

167

168 bio_init(bio);

169 if (likely(nr_iovecs)) {

170 unsigned long idx = 0; /* shut up gcc */

171

172 bvl = bvec_alloc_bs(gfp_mask, nr_iovecs, &idx, bs);

173 if (unlikely('bvl)) {

174 mempool_free(bio, bs->bio_pool);

175 bio = NULL,;

176 goto out;

177 }

178 bio->bi_flags |= idx << BIO_POOL_OFFSET;

179 bio->bi_max_vecs = bvec_slabs[idx].nr_vecs;

180 }

181 bio->bi_io_vec = bvl;

182 }

183 out:

184 return bio;

185}
FH)IXJLEEA Egii] (A8 4 R3 T .mempool_alloc 1R B 125 R A1, 0 bio HIHE T NAE %
Fe bio_init() A e M T WG TE 2 0T AN T ME— T BRI &, nr_iovecs, — AL 1k ok
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1), __bio_map_user_iov()4t nr_pages f%i$ T 45 T bio_alloc(), fi 615 17 %] 627 17X} nr_pages
AT T VRSB A for 3R S0 JE 3R KA iov_count, &EVCE NI /& end AT start (1) 251
TR SE AR B 441 nr_pages #t /& iov 041X M. page 4, 1T iov /& bio_map_user_iov [
FEANSEL ST LR AR Jiov_count SRAERT AL fov AL G E AN, T AE bio_map_user H
W bio_map_user_iov BMEEIFEE = AN H0E 1rLL jov_count 5t LANLIX SEERA E 2L,
FEEM RN bio 734145 bio_alloc,[nF]  bio_map_user_iov HF4k4:4% K iE,637
AT, W T 53—/ R 14, pages, — > g 4a s, B gt RO AR — AN Fa BT A

IS, Xt 5 —A for 134,17 get_user_pages /23515 page AT 1X —4T4CH B 1% e R 31
PR ACHS N IX —ZI2, P 25 180 1K) buffer R A% 25 )7 T 40 2k AR FRATT AN T I e 1 5

.
siruct bio r struct bio r struct bio :"}'
[ ]
bi_next =— bi_next = bi_next ==4-'

bi_io_vec bi_io_vec bi_io_vec
; ; MEmory map

struct bio_vec struct bio_vec
bw_paga b_page _} page
struct bia ves struct bio vee I_ —} [aduges
bv_page _page page
struct bio_vec struct bio_vec

L ] 1 ]

n [ ] [ ]

Figure 4.3.; A request holds a pointer to a list of bio structures, whereas cach BIO
has a pointer to a veetor array with the corresponding memory page information, The
kernel uses these structures to transfer data blocks from a block device to memory or

VICE VTS,

Bio s E K 1 kA2 bi_io_vec 1 bi_vent.bi_io_vec J&—) struct bio_vec R4l 5 E I E
SCHE include/linux/bio.h H:

54 [*

55 *was unsigned short, but we might as well be ready for > 64kB 1/O pages
56 */

57 struct bio_vec {

58 struct page *bv_page;

59 unsigned int bv_len;
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60 unsigned int bv_offset;
61}

1M bi_io_vec Szfr N2 ALE T — struct bio_vec (%40, bi_vent J&3x N5 (1) 70 2%
Kb IR EE bio_vec HH IR R 51 bv_page 48 1] IR — NN B (1) page. 177 4 37 R SR FR)A5 12 gl
FENIA T B XA K get_user_pages() ph AL, A B 1HIX HEA page FIH] P23 8] 1) buffer BE &
T K. M bio_add_pc_page() Ul /& il bv_page & 7] AH N [1) page. 2 It LAELAE page FH /- 23 A (1)
buffer Wik, 2L J5 PRI 7E T block /2 A bio ANIAFH 7 2% A1) user buffer,block JZ #5464 8
HOHSEEE N bio RIAER, AT AERA 2 A A A3 ) AR B S bio, BT
W EIERE A request XA bio.
KT get_user_pages #f%L, 5 U 4E include/linux/mm.h

795 int get_user_pages(struct task_struct *tsk, struct mm_struct *mm, unsigned long start,

796 int len, int write, int force, struct page **pages, struct
vm_area_struct **vmas);
X Horp start AT len 3X AN ZECE IR I & user-space buffer, (3L len (547 & page, Bl len 41 5
H3 3 WK 3 /) page.) A AL H IS X AN user-space buffer BIRE 21 Py 4% 2% (8], 1T pages
A vmas JZIX AN R AL L ILh pages & — AN TR ERER T 2 e SR — AN R E AL A
FHE—TE page TRk, IX T page FREFTR 17 1) IE & 1X > user-space buffer.iX 4~ e& 21 ¥ 3R [FI{H &
SEFRBLST T JLAS pages.(The return value is the number of pages actually mapped.)ifii vmas FH 4]
ARE T, 2P0 X BB RE 22 NULL, JrLUe A4 .
kLt get_user_pages 2 J\EJLAJ, IEWF—AN ) 1) 55 N G HA — AN (B AN LN e
SRR, LG B8 SO T, L 2 4 222 0, B — A Linux HERREES 5 #— AN UR AR RGN
A Y S AE I IE S () o 7 B R TR T %86 1 i, iRt — 3R 1024 T, R n]
PLRAE— page,if11% page +& AFAE T EE N A7 WX it AR AME UL T FRATTAN GG 3 page table
HY) 1024 T 1024 MRS, IX 1024 N REF R 32 AN bits, X oA — 47 4% 14 44 Present
£, e 1 W3 1% page AEAE TWIBE N A7, e 00 O U BHANAEAE ) BE N A7
B FIFRATIX A get_user_pages 7 114 < & WE2get_user_pages K]S %4 start £ len FAE 12
LR PEHRE 52 x86 ki, L bEHhbE—3% 32 AN bits,iX =+ A bits 43K B bit31-bit22 Fr K
Directory, 5% # i) Page Directory H1[25],bit21-bitl2 FX A Table, 5 # it Page Table "1/
51,bit11-bit0 /& Offset. 25 7€ T AN HEfUHLhE, 8035 Ui 26 PE Hb bt 5l A0 2 F-45 € T & 7F Page
Directory 1[4, 45 & T ‘B 7 Page Table H 47 &, tH A2 Ui 45 2 T —~)> Page.fB aix 4™ Page
FEP RN AF A IS0 16, A2 a0 EANFE W2 4 JANAE IX % get_user_pages() /7 W S A (5,
SHITE—A™ Page Frame, 23 #H MY (1A D13 IX 2 )5 1% B g AU k5t J 147 )5 5 1 R 40k
TR P B k4 e P I IR B PR gl v B 1) 8 7, T A A& DR S A ] LAy el e T
AN A IR S HAS R EH VT 1) 1% 2N kb, 38 2§ 7 id 1),Block 2 IA bio, AN 1A page, AN A
REF L, BT LA T X A 6 % bio_add_pe_page(), i 5t page AT bio I & K.
B2k E bio_add_pc_page, &k [ fs/bio.c:

414 [**

415 * bio_add pc_page - attempt to add page to bio
416 * @aq: the target queue

417 * @bio: destination bio

418 * @page: page to add

419 * @Ilen: vec entry length

420 * @offset: vec entry offset

421 *
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422 * Attempt to add a page to the bio_vec maplist. This can fail for a
423 * number of reasons, such as the bio being full or target block

424 * device limitations. The target block device must allow bio's

425 * smaller than PAGE_SIZE, so it is always possible to add a single
426 * page to an empty bio. This should only be used by REQ_PC bios.
427 */

428 int bio_add_pc_page(request_queue_t *q, struct bio *bio, struct page *page,
429 unsigned int len, unsigned int offset)

430 {

431 return __bio_add_page(q, bio, page, len, offset, g->max_hw_sectors);
432}

ii__bio_add_pages 3 A [a]—A4N 3.
318 static int __bio_add_page(request_queue_t *q, struct bio *bio, struct page

319 *page, unsigned int len, unsigned int offset,
320 unsigned short max_sectors)

321 {

322 int retried_segments = 0;

323 struct bio_vec *bvec;

324

325 *

326 * cloned bio must not modify vec list

327 */

328 if (unlikely(bio_flagged(bio, BIO_CLONED)))

329 return O;

330

331 if (((bio->bi_size + len) >> 9) > max_sectors)

332 return O;

333

334 *

335 * For filesystems with a blocksize smaller than the pagesize
336 * we will often be called with the same page as last time and
337 * a consecutive offset.  Optimize this special case.

338 */

339 if (bio->bi_vent > 0) {

340 struct bio_vec *prev = &bio->bi_io_vec[bio->bi_vent - 1];
341

342 if (page == prev->bv_page &&

343 offset == prev->bv_offset + prev->bv_len) {
344 prev->bv_len += len;

345 if (g->merge_bvec_fn &&

346 g->merge_bvec_fn(q, bio, prev) <len) {
347 prev->bv_len -=len;

348 return O;

349 }
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366

350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365

367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393

goto done;

if (bio->bi_vcnt >= bio->bi_max_vecs)
return O;

/*
* we might lose a segment or two here, but rather that than
* make this too complex.
*/

while (bio->bi_phys_segments >= g->max_phys_segments
|| bio->bi_hw_segments >= g->max_hw_segments
| BIOVEC_VIRT_OVERSIZE(bio->bi_size)) {

if (retried_segments)
return 0;

retried_segments = 1;
blk_recount_segments(q, bio);

/*
* setup the new entry, we might clear it again later if we
* cannot add the page
*/

bvec = &bio->bi_io_vec[bio->bi_vcnt];

bvec->bv_page = page;

bvec->bv_len = len;

bvec->bv_offset = offset;

/*
* if queue has other restrictions (eg varying max sector size
* depending on offset), it can specify a merge_bvec_fn in the
* queue to get further control
*/
if (g->merge_bvec_fn) {
/*
* merge_bvec_fn() returns number of bytes it can accept
* at this offset
*/
if (g->merge_bvec_fn(q, bio, bvec) < len) {
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394 bvec->bv_page = NULL,;

395 bvec->bv_len =0;

396 bvec->bv_offset = 0;

397 return O;

398 }

399 }

400

401 /* If we may be able to merge these biovecs, force a recount */
402 if (bio->bi_vent && (BIOVEC_PHYS_MERGEABLE(bvec-1, bvec) ||
403 BIOVEC_VIRT _MERGEABLE(bvec-1, bvec)))

404 bio->bi_flags &= ~(1 << BIO_SEG_VALID);

405

406 bio->bi_vent++;

407 bio->bi_phys_segments++;

408 bio->bi_hw_segments++;

409 done:

410 bio->bi_size +=len;

411 return len;

412}

Block JZ1R 2 RG4S 4 Raid 451, b X B IX /™ merge_bvec fn eREFRER 6 T35 1
B 285 I 50y oA U, A2 VA I — AN FR AT 1R, B U0 AN R B ) )2 SR A A R UR R
HIXAN R )%, __bio_add_pages XA AR AR T T, 0T AIRATTIRIF O XA s B
SCRAID k2 378 473 381 47X bvec IRIMRAE, LA &2 406 175 410 47X bio fRIMRAEL. AT ¢
— R 410 47X ANRAE bio->bi_size il A& len (1) 5300, W RARAF 4 I8 EE — T ko5 A B, HL s e
SRt 221X bio->bi_size w2 F W H A3 (AL R R IEAS len.

i %% bio_map_user_iov()¥,661 17 F] 679 173X A for #E3F, wi & iE X T AT I AR LE pages — N>
4R N2 bio (LK bi_io_vec % HL 2%, il-45—A> bv_page #4 s,

SRJE AE 699 47, bio_map_user_iov() eRi 50k [, 15 [H] (R 52 bio. ¥ 435, bio_map_user_iov()F
bio_map_user()th 5 J& i [, 15 [FE th #2 3X A bio. 3&ATT T2 B2 T __blk_rq_map_user()H".
ANick, Befr WAt 51 T bio 47 T bio AT pages 17 T WK bio Fil user buffer iy 1 iz
BRI 2R, AT 20X s T 1241 4R bio iE N iZ AT request N7 6 R IE B F request 11 bio
A RS2 A7 I bio,request F1 bio 2 [8] ()5 & 401 K K Fs:

Siruct reguast_quous struct request struct request sinect requast

cueus_head - quenelist > quauelist * queuelist
bio blo bio
struct bio struct bio struct bio
Figur{! 4.2.: Read and write requests are collected in request quenes, This structure
includes a pointer to a doubly-linked list which contains the requests. Each request
has a pointer to a so-called bio (block 1/0) structure which maps a block to a page
instance in memory (figure 4.3).
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SERIX IR T AR Bt i 2373 471 1 ) blk_rq_bio_prep() %%k, 5k [ block/Il_rw_blk.c:
3669 void blk_rq_bio_prep(request_queue_t *q, struct request *rq, struct bio *bio)

3670 {
3671 [* first two bits are identical in rg->cmd_flags and bio->bi_rw */
3672 rg->cmd_flags |= (bio->bi_rw & 3);
3673
3674 rg->nr_phys_segments = bio_phys_segments(q, bio);
3675 rg->nr_hw_segments = bio_hw_segments(q, bio);
3676 rg->current_nr_sectors = bio_cur_sectors(bio);
3677 rg->hard_cur_sectors = rg->current_nr_sectors;
3678 rg->hard_nr_sectors = rg->nr_sectors = bio_sectors(bio);
3679 rg->buffer = bio_data(bio);
3680 rg->data_len = bio->bi_size;
3681
3682 rg->bio = rg->biotail = bio;
3683 }
FI3X B bio [EZUE N ra.

1151 blk_rq_map_user(),t4iZi& [0 T,2384 47 & [0l ff) /& bio->bi_size. WA it T ,ix AN wh & T
AR AL LR IBAS user buffer 114K &,

M3 blk_rg_map_user() 4, K ILX AN B EHAZ 45 K T, 155 E XA B EOR 9] 0. F /2 XA
KIS TR B2 45 0 1 AR W A W 5 AR AT Bt e 6 3K 6 bio A1 I i e HH 21162
HINAEDE scsi fir A I IR AR B IS A B2 LS S I AE T sesi fim & I, AT X A — AN B
#4,scsi_setup_blk_pc_cmnd,iX ™ b5 % 1104 17 5k 42 J4] KT req->bio 22 75 4 NULL, WA 4 NULL,
D)2 6 6 SR T AH . R A 3L, — S I sesi_init_io() 1 B e il i T, & E2 57— scatter-gather
A K FNIXAS bio T A bi_io_vec AHXTRY.

Ul Y A BRES ()

N IRATHRKE S — A WS 58 5 bIk _rg_map_kern(). 24 Fe AT AE ¥ £ IK Bl N B EL - scsi
mid-level B 1% scsi i 245 e A IR I g, F AT 2 PR F XA s 0 10T 41 3, S A AE i sesi i 2 1)
I 5%, 7F  scsi_execute_req() 1§ H T scsi_execute() 2 5 ,scsi_execute() H it & i H
blk_rq_map_kern() &%, 15 T 00 & MV iZIR 7] 0,75 4411 scsi_execute() 4,189 17, 4 Wr i
bufflen A~ 0 H. blk_rq_map_ kern()HjTj'J 0,8t AW I8k 1 pRE, 2 JiT LA st SR T 2 LAy
ik bufflen AN 0, UE BHIX K scsi i 2 75 2 A% Fi 2s  WEAR 75 2 A% Fn ks ik 75 2245 21 bio (1)
1T bIK_rg_map_kern FAT-45 A& 5E B rg A1 bio,bio A1 pages SRR A A & KA [ 40 5
AR O ARG R UL S T A BEAR & A T sesi i 2l B b BEAE FHUT T

Ok, K& HAK I ACHSIE blk_rq_map_kern(),>k [ block/Il_rw_blk.c:

2543 [**

2544 *blk_rq_map_kern - map kernel data to a request, for REQ_BLOCK_PC usage
2545 * @qQ: request queue where request should be inserted

2546 * @rq: request to fill

2547 * @kbuf: the kernel buffer
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2548 * @len: length of user data

2549 * @gfp_mask:  memory allocation flags

2550 */

2551 int blk_rg_map_kern(request_queue_t *q, struct request *rq, void *kbuf,
2552 unsigned int len, gfp_t gfp_mask)
2553 {

2554 struct bio *bio;

2555

2556 if (len > (g->max_hw_sectors << 9))

2557 return -EINVAL;

2558 if (Ylen || kbuf)

2559 return -EINVAL;

2560

2561 bio = bio_map_kern(q, kbuf, len, gfp_mask);
2562 if (IS_ERR(bio))

2563 return PTR_ERR(bio);

2564

2565 if (rg_data_dir(rg) == WRITE)

2566 bio->bi_rw |= (1 << BIO_RW);
2567

2568 blk_rg_bio_prep(q, rq, bio);

2569 blk_queue_bounce(q, &rg->bio);

2570 rg->buffer = rg->data = NULL,;

2571 return O;

2572}

A1 blk_rg_map_user()As [\ )2, X HLIK) kbuf J& A% 25 8] 1Y) buffer. X A& —M ik ARk BB IR 63
149 R B, PR A BE AR Kbuf & Y A% 25 18] 1R buffer, 1Ml request 02 7770 T N RZ 25 1) IS4 K K # e —
518 IR TR 2 B2 s b BRI AN B A B map” (e T map AR LR,
B A AR A map 1X /M e Y associate, Y B map 33X 4 — AN O R 3R] AN I S AR
(1 N IX A AFRAT T I3, HE T AR IX AR B AR 5% 07 1R ISR, AN A 2 R GERRAE Bl o &5 #E 2
IAH R CCTV BB S A OARR KRR, BB B3 TR RE AR E MR EaR
FOTATAT R BN T << H R T H IR 258 BRI E >> H 5 38 3 AN E A B 75 S ok ik
JU/NJITAC T 4 RN B T5E , LA Sk >R i3 B e A1 BT s R ) 2 A DR DG 202 T A 11 A e 24 JUS b ax A
13 B2 2005 5, FUZ R 25 2 RATT R, S Lk R SIS 2 AR BB AN B ig 1
2 AR 26 g ey 1)1 H AN I — 5 9 7 S0 1 5 R

Ok, AT B BAME, A B ARRS /& 38, 15 58, bio_map_kern()>k H fs/bio.c:

848 /**

849 * bio_map_kern - map kernel address into bio
850 * @q: the request_queue_t for the bio

851 * @data: pointer to buffer to map

852 * @len: length in bytes

853 * @gfp_mask: allocation flags for bio allocation

854 *

855 * Map the kernel address into a bio suitable for io to a block
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856 * device. Returns an error pointer in case of error.
857 */

858 struct bio *bio_map_kern(request_queue_t *q, void *data, unsigned int len,
859 gfp_t gfp_mask)

860 {

861 struct bio *bio;

862

863 bio=__bio_map_kern(q, data, len, gfp_mask);
864 if (IS_ERR(bio))

865 return bio;

866

867 if (bio->bi_size == len)

868 return bio;

869

870 *

871 * Don't support partial mappings.

872 */

873 bio_put(bio);

874 return ERR_PTR(-EINVAL);

875}

__bio_map_kern()7~>k H fs/bio.c:
811 static struct bio *__bio_map_kern(request_queue_t *q, void *data,

812 unsigned int len, gfp_t gfp_mask)
813 {

814 unsigned long kaddr = (unsigned long)data;

815 unsigned long end = (kaddr + len + PAGE_SIZE - 1) >> PAGE_SHIFT;
816 unsigned long start = kaddr >> PAGE_SHIFT;

817 const int nr_pages = end - start;

818 int offset, i;

819 struct bio *bio;

820

821 bio = bio_alloc(gfp_mask, nr_pages);

822 if ('bio)

823 return ERR_PTR(-ENOMEM);

824

825 offset = offset_in_page(kaddr);

826 for (i =0; i < nr_pages; i++) {

827 unsigned int bytes = PAGE_SIZE - offset;
828

829 if (len <=0)

830 break;

831

832 if (bytes > len)

833 bytes = len;
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834

835 if (bio_add_pc_page(q, bio, virt_to_page(data), bytes,

836 offset) < bytes)

837 break;

838

839 data += bytes;

840 len -= bytes;

841 offset = 0;

842 }

843

844 bio->bi_end_io = bio_map_kern_endio;

845 return bio;

846 }
40 % E— R 3X A e #5  bio_map_user_iov(), A Ak & B A B IR A B 2= T ORA
get_user_page() B L, 1 H & 5 I BE A bt — ). — I bio_alloc >k HiE bio 117, —FF
¥ H] bio_add_pc_page()>k4t bio 1 pages 115k k.
Vi A7 B 8/ S virt_to_page(), & il &0 — AN E L hEFE AL o — > page.dE = IX LG
data S B Lt B i blk_rq_map_kern() % N SR A9 AS Kbuf, i R T ATIB W %, L E
scsi_execute()£E 42 [1] 21 scsi_execute_req(), 7125 S LL i H scsi_execute_req() )t 7, bt e
sd #ithrb sd_revalidate_disk()esi %, X 4 —17,

1518 buffer = kmalloc(SD_BUF_SIZE, GFP_KERNEL | _ GFP_DMA);
AT KA AT,
1540 sd_read_capacity(sdkp, buffer);

M FAT%03E sd_read_capacity()2> i T scsi_execute_req()K#44T Read Capacity 4. ft LLIX A
kernel-space ] buffer 4] KI5 5t 2 X HLIX AN kmalloc. T x86 Z K i, 1X Bt N A7t J& 7k
A WILREAE Y AZ 23 0] IS4 896M LA [ N A7 A A virt_to_page 1X AN 7 A7 il itk 23K, e (1) 5 b
D IX A VG A RN A
15 J7,844 17 ,bio 151 bi_end_io $i ] ({2 — N BRELIX A BRBCRE AR IX AN bio %RV 1] o #5445
SRCPR I 2 R P LA FRATT 6038, 76 AN A 0] DU WL R R oK (1) 5 — K bio_map_kern_endio() i
o AL XA AT A IELH 2 T 2k fs/bio.c:

801 static int bio_map_kern_endio(struct bio *bio, unsigned int bytes_done, int err)

802 {

803 if (bio->bi_size)

804 return 1;

805

806 bio_put(bio);

807 return O;

808 }
459 T bio_map_kern() )i, [7151 blk_rq_map_kern().—F£E i ] blk_rq_bio_prep()sK4t bio £l
rq ¢ R ALK 1M 2 5 A F blk_queue_bounce()/& 4 T # 37 bounce buffer, buffer pages AN i&E &
IX IO AT 1 5 75 B2 F bounce buffer, bb G 1 46 A< B 45 B i, HLAE DT 1] 3% pages.
FF—~1& Linux 77 9% Hugh Dickins 114 36502, it is substituting bounce buffers if the buffer
pages are unsuited to this 1/0,e.g. device limited in the address range of pages it can access.2<
blk_queue_bounce FRATTHAZ 136 T . B 5 & A Hit 0 75 22 H 21 an S 75 L bounce buffer, I A7
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struct request_queue H ] LLECE, B B A AN BE 5 unsigned long bounce_pfn, 7 215 E ¥ 1)
PLiH ] e %% blk_queue_bounce limit() >R 15 & . b an B AT TRy 1 & 2 9 __scsi_alloc_queue() & %,
s T blk_queue_bounce_limit().

1581 blk_queue_bounce_limit(q, scsi_calculate_bounce_limit(shost));
AR B A B CEN RS R RAR B AT B JUE KR I A R e B2 R R XA
scsi_calculate_bounce_limit,iX >k H drivers/scsi/scsi_lib.c [ p& %4

1547 u64 scsi_calculate_bounce_limit(struct Scsi_Host *shost)

1548 {

1549 struct device *host_dev;

1550 u64 bounce_limit = Oxffffffff;

1551

1552 if (shost->unchecked_isa_dma)

1553 return BLK_BOUNCE_ISA,;
1554 I*

1555 * Platforms with virtual-DMA translation
1556 * hardware have no practical limit.

1557 */

1558 if (PCI_DMA_BUS_IS_PHYS)

1559 return BLK_BOUNCE_ANY,;
1560

1561 host_dev = scsi_get_device(shost);

1562 if (host_dev && host_dev->dma_mask)
1563 bounce_limit = *host_dev->dma_mask;
1564

1565 return bounce_limit;

1566 }

FA BT sesi B4, T AN T 22 bounce buffer, 323545 1 scsi host it T 45,5 4 scsi f
FtHL host s — 5K 2 3 device s MJE T host (11504 Ll Kk 1K A5 48 Lo AATTREAS BERAK IE, BEAN g
IR T3 AR BB DU 2 e AN e MBS DU 35 780 1 25— 38 BRI 15k 1 55, DAL kg 7 R K )
URA R 233X 6 M, L 1E (1) 32 A3 2 5K,

I S 45— blk_rg_map_user()F1 blk_rq_map_kern(), 52 382 A0 A1) 3%, map XA A
JEAR G, B F— AN Y associate, PRI A 711X P AN R 0T IS AN I g I A )
I 28, 50 A2 U AR B A2 FH P 2 A1 1) buffer 38 /2 P9 A% 2517 (1) buffer, Bk Block J2 #BAN A, 3 HAA bio,

5 SR, 2 SR8 BTN AT A — 52 2 JOATEA AN AT BA T B e
SEASEI AL VY 22 (K K2 L AL F DA TR AR AN AT A B AN S T — SRR N ZE— %
b 1 S22 08 rh AR I, B8 1) I8 P R B A 0 0 0 B AT T I UAIE AN DA T B 5 T 3 A e e N\, 8%
ATHRPRUE S 2 BEUE IR 2 SR N 27

TFAETTURAL X AN BATIX A TE s AEAATIAE K, AR BATTEL 2 bio, ANJE buffer (HAZEETE bio
A LAM page Ik F page T LUMIZIE bk A7 K AR, I Lhdie 24 R ATTAAI At vk 7 S At T L 3K A
MRELLE buffer S Uil buffer BT xR fF kR bio IR AT K, IX A R ARAR, 1M Wb ] A 311X
— H B FTREUTB I B RO 23 R0 buffer A4 MR K. CHSR I AR B0 4 f1 9, 78
PRSI LG Y AZ 2 18] 11 buffer 2 BRI LF 119,84 kmalloc() Fs 1 N A7 A 5 il 2 WA 4 1
(A7 AN XA TC )
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