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(1 ARG HHread (O 2filZ AN FIVFS (Virtual Filesystem Switch) &, 15155
A SR P RS As B

(2) VFSHiE KB 2B L e AR X by 28R AE AR, 1 E T AT 32
i (8

(3) B WIZ L AN BE 26 E e IR, IR A ot e 00 e Bt B e % BRI B .
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(5) fEEHAPE%EZ T RIOWEE (1/0 Scheduler Layer) , M P9 k% i B 5emg, %
SERFHIOLEAF A S HEFF «

(6) i, HRE#&IRE) (Block Device Driver) @ik )l fif 42 il 88 KB M N A 4, $UAT
FAER B AL 40

X (D (AP, fELinuxE SO R g, FATHH2 T VES (Virtual Filesystem
Switch) FEHIZLEMFIEIE, 455K RS (isys_read () . sys_write () %%)
RS, FATAMEERMVES Z AR B EASEHL. X T28 (3) B JMapping Layeri#
LG BRI SO R R, BTG AEE.

RXEBH (O %, BB S
2 BRFFHEXHES

RGP RS REL YT i [ RN T (chunk) BOBER RO, XSS H0E 7 b AR 1E
Peo B WP R, BRLZAh, 6 CD-ROMIRE) & MISSDAE . T TIl #2234 3
#2500 77 A

WAL BB LB B E R A A RN R B4 A 7 bl — A B - M AT AL
B, MRV R AL B LR AE AN RN R X RN AT SR80 . BT A ARZ AN DR it — A5 1]
M7 RGREELFR A, (RS T IRE S W E B D AEG — LT HRERS 0 T R 5
AXAL & BRI He v 4 1 2 A B 072 v 1 A B0 4%, B0 o 2 1) iR PR B v % X HhAT IR SR AR
s SRS 2 — ) R S 2 5 RGBS R BRI, FLAOR Bt iz Ll B A% 7 e P
EIREm KR 2. Ji4h, B MR XA B R IR KA 2 1)

2.1 RFIX (Sectors)

Brisz g rhi /N AT T RE B TC AR B X o DR — RO 2 B U T e LK R /N 2512
T B X R N et B R L, B X2 T B st & R B A B s — B a6 Rkt LB
N TTHEAT F UL, AV 2 PR RN — AR A X . BARK Z BB
DXR/NERFESL27 7, AN HAl /N B XAR WL (LEtn, 1R 2 CD-ROMEL [ b [X #R /& 2k
KA o BRI AR XK T-51257717, U L A JE J2= SRS 1 51 BT AR I 4 e A%
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BRI & LA E R 5t N mFL g . B & 5] (sector indices) 7£321k64

L &4 EAE R A Nysector_t.
2.2 ¥ (Blocks)

TR R, B DR REA B A e T TVRS GEICSCHE RS , B
(block) et Bt e, Hlan, 2 ARYs R SCHFREEERS, B e ARG B e
—AN, ZANPE U inode, O TR E— AN AN X

1T X BB e /N AT Tk BT, BT USRS BE L 3 DXIE /N, R BEREEAE T X R
SN O B X B8 ) B BRI 21 B8 1%, i AR — A
FIT LR SRR N B 28 SR S, 2R DR/ 2 B R s, OF LN T 0T R/ e T BAIE
HH/NEE12771 . 1KE4K,

E T (block) Kb, 5EAMRREEAFB&E TR, EHRE LRGN, EHR
IR BRIUGAE R — Mgt b, 240 XA Re Al FH AN R HOR

2.3  Ex (Segments)

T HERLVOBRATF A et EARSRIKI B X 5 A AF Z A sm it . fERZ AU OLR, A
fEAIE DMATT 30 BB IREh A i as Aot dn &, il Bt s A 8n fLimas
HI, A2 B4 B KB A — .

{7 B FIDMABRAT, R AR daiat LA SRR X XL E I IR 2 A s 2%
DMAfERIFEARESL M B X L, W SRR T F; DPUSFERLEL R B s/ SRk, ZH
R AR

IFRE A &, DO SR IDMASRAE . BRREE AL, Ba e W A7 R 4L .
PUE RIS P ) 28 3“0 BURS "  (scatter-gather) DMARRYE, XFHEEMERAS, $iE
FAml LATE Z ARSI A A7 X I AT

KT “OHURS” DMARLE, P& JRa) m) A 1) 35 K% -

o WIURRLEE B X 5 R AE T R R X

o NFFXIFHIREER, MRS MK,

FEA A28 ) S R PR AN B AR s 90, AETRERAE R, Pl 4% AAREA AR QT F) s XL 32
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e, SRR 2 B A A A7 AN 7] X 3

N R “orEUSRE” DMABRTE, P& Ikah w2l b PR B (segments) %L
EETC. — MBI — A WAF DU B GO B FS 73, B B R A oA <0 B DX R s - Ik
—A “OHURS” DMABIETT RS K2 L

KEPH—F, PRSI TR EANEE PR NRIBRE X . i, Bl REEE
BAEIVIREMNIX, PixgBaIF A ERE.

AR HPINAEFED, E@EH%&ZE (generice block layer) #1, # ZANTLH
FEWNAF S, HAHN R AR AR ARAE, AT R ZA B G IE. & IFRAE 4
FIR A XA AP EE B (physical segment)

FENZ A2 5B ST % B S B R, AR A R R K
252 > LT i 2R R A e A e

= T
§ [Sector] 512B 1KB
% [Sector] 512B |
= [ Sector] 512B
@ 1KB
- % [Sector] 512B 1
jQb)
g pp— -
% :.;{J g [Sector] 512B LKB 4KB
S g;: [Sector] 5128 3KB
s —) 1
- J— -
§ [Sector] 512B KB
% [ SeCtOI’] 512B
& =) I

B2 UL PN A R A R
o HUur R AL A ) e Al TR X (sector) o IRIBEIOTA &%
AN 2 X 6 Z0 DA i [X O B A B A A
o BHSHRS. WSE (mapping layer) B ERE I 5B 0K NRR B
(block) o XF T3 RGEKUL, B /IR A s A7 5T
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o HITIFEHU/R ADMAY, AR B HRBL % IBN BT AL FEAR Dy “ B A%
FIG; R B RNAETRI DB ER s BT ISR AR
EEEEH o

o EZEMIX LB BRI ITRANN T, BN AT (ED

o HMBLREEMG I LEMKRZNE D, XEEmAER X B BUNEEE

N
N ©

I

3 : W (page ) MTmI ( page frame ) X Fl, T/XE , THRMA/NBIE—H#HN , —RIBEZTH2

4KB, TRZEFHHS , T2 YE FHNAKGEERAMETT (4AKWFF) .

3 HERAREEE

B %)Z (Generic Block Layer) & WAZ I —ANAL%ER 5>, BB RS AT A X EL %
#FHTER . FEMAREEEE, WAL Eh.
o KRR AR TIHE i A AF— 2 CPUYT IR i A A7 OB IR, DOl i Py Bl S5 21 Y
L2 b2 1], SR 5 BRI .
o SEELEHENL (zero-copy) , RIRESLEHE B H:45 VLB P bk 25 (0], A 20
B UL Az bl B] o SEBR BRI, AT OB A% A5 P T e ok S 3]
FH P R bk 2 ) e
o HHZHE, WILVM (Logical Volume Manager) FIRAID (Redundant Array of
Inexpensive Disks) .
o (HNIIERIHEA M SRR RAE, ORI HEAE G247 . M 9RIIDMATIRE . B _L1/O

RN

3.1  ZEMXFnLEMHXk

HoANRPOINAR (R, ERASGEAGS ), EEAAMEE X,
FEASGh DA — NPT R, EAR S TR BERE NIRRT SR, g —4

B A RIX, BRI —AN T, BB R LR — A A AP
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TN B, & E SRR S (Lo T — s &, Jour N T —
ANRMIXEE) , FTCAREAN SR X AR — X R IR AT o

TAPEEAT B CRIEZE X (block buffer) ,  PIAZAEF PIA7 L IFIX B gE o X SRAR AT
B . PN B BN, ot IR S B S s BB o X R,
AN BRI A SRR, B R Ge X R0 S BB b REAGh AT — AN
X3k (buffer head) , iR A Abuffer_head, X ANKHRLEM BAE T WAL X T
wEERE: TR, EENEMNX EREZHT, WA ERZE X k. buffer_head

K52 XAE CAFinclude/linux/buffer_head.h .
00061: struct buffer_head {

00062: unsigned long b_state; / * buffer state bitmap (see above) */
00063: struct buffer_head *b_this_page;/* circular list of page's buffers */
00064: struct page *b_page; /* the page this bh is mapped to */
00065:

00066: sector_t b_blocknr; /*start block number */

00067: size_t b_size; /* size of mapping */

00068: char *b__data; /* pointer to data within the page */

00069:

00070: struct block_device *b__bdev;

00071: bh_end_io_t *b_end__io; /*1/0 completion */

00072: void *b__private; /* reserved for b_end_io */

00073: struct list_head b_assoc_buffers; /* associated with another mapping */
00074: struct address_space *b_assoc__map; /* mapping this buffer is
00075: associated with */

00076: atomic_t b_count; /* users using this buffer_head */

00077: };

B GAR E X

b_state: Z&ifXAREHRE;

b this page: BUHIHHIZEMIX;

b page: A7fZEM X [ UL TH 5

b blocknr: ZHHLT;

b size: BRA/N (BAFEHTANHALD) |
b_data: U HIZE X

b dev: il

b end io: I/0FERLITVZ:
b_private: I/05¢ s VEf# IR :
b assoc buffers: HH5CHIMLFHER;

b assoc map: JHibufferff)&Hladdress space;
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b count: ZEPPIXAH T4

—> b data
= => private
==> b this_page

— > b_page

: : 2

£

B3 ZEnf 5% IX kIR AR

b stateﬁﬁ%Téﬁ{*Eﬁ/}HLu: TU\ZE%?%I‘:F‘*ﬁ‘ﬁuﬁgﬁﬁuﬂ’ﬂﬂ o &1 /%Eﬁ*ﬁ/u\ﬁ

JAEbh state bitskzsHh, g AT CFincludel/linux/buffer_head.hH .

ooo19:enum bh_state bits ¢

00020: BH_Uptodate, /* Contains valid data */
00021: BH_Dirty, /*Isdirty */

00022: BH_ Lock,/* Is locked */

00023: BH_Req, /* Has been submitted for 1/0 */

00024: BH_ Uptodate_Lock,/* Used by the first bh in a page, to serialise
00025: * 10 completion of other buffers in the page

00026: */

00027:

00028: BH__Mapped, /* Has a disk mapping */
00029: BH_New, /* Disk mapping was newly created by get_block */
00030: BH_Async_Read, /*Isunderend_buffer_async_read /0 */

00031: BH_Async_Write, /* Is under end_buffer_async_write I/ O */
00032: BH_Delay, /*Bufferis not yet allocated on disk */
00033: BH_Boundary, /* Block is followed by a discontiguity */

00034: BH_Write_EIO, /*1/0 error on write */
00035: BH_Ordered, /* DEPRECATED: ordered write */
00036: BH_Eopnotsupp, /* DEPRECATED: operation not supported (barrier) */

00037: BH_Unwritten, /* Buffer is allocated on disk but not written */
00038: BH_Quiet, /* Buffer Error Prinks to be quiet */

00039:

00040: BH_ PrivateStart,/* not a state bit, but the first bit available
00041: * for private allocation by other entities

00042: */

00043: };

=1 bh_statebr & X

P& X

BH_Uptodate buffer B I 1 £ & F 21

BH_Dirty buffer T AR & MERT, RIS T 40 Lo pg s s s 8, 7 2
SER( g

BH_Lock buffer BL AR IEEHETREALIO, #E, Bkt gV
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BH_Req buffer IE7E AL FE/O W SRR
BH_Mapped buffer BLEIE AR, H 50 5B e
BH_New buffert. &l idget_block () B s, (HiLKY

BH_Async_Read

bufferiE7Ei#itend_buffer_async_read () #4755

BH_Async_Write

bufferIF{Eifiidend_buffer_async_write () #4775 5

BH_Delay E BRI A Hybuffer 7y FL A B
BH_Boundary BTG, AL

BH_Write_EIO buffer i FlL 5 £ 1%

BH_Ordered ordereds

BH_Eopnosupp ANHF AR

BH_Unwritten eGSR O & AbuffersrBL 25 (8], (HIER[FI'S
BH_Quiet U bufferf % 4T BN

bh_state_bits¥| &L & T —MEFk bR £ —BH_PrivateStart, ZAs £ 1T FRESAR
E, e TR A B AR i a6 6 . HU/OZ A2l FHBH_PrivateStartai 5
FIAL, T4 ARSI A BT b_stateddi /7 it {5 R st vl DL 4 i i Fl X 287 . 3K 3))
FEF AT LAEIR B4 g L H CRPIRSAR S, RERIE A LIRS EA ST/ 0Z 1%

RERAEMRBAT A T

b_countIRF R gz b X ) 1+ 4, mT LU W KR Zget_bh (O Mlput_bh () SRtk
BR, HE XAE X Finclude/linux/buffer_head.hw.

00279: static inline void get_bh(struct buffer_head *bh)

00280: {
00281:
00282: }
00283:

atomic_inc(&bh->b_count);

00284: static inline void put_bh(struct buffer_head *bh)

00285: {
00286:
00287:
00288: }
00289:

smp_mb__ before_atomic_dec();
atomic__dec(&bh->b_count);

TR X Sk 2 /T, RAZJaf Fget_bh O MEIEIMZEM X ki35 i, #iki%
P DR PRI 2 5E A 2t DK I ERAE 2 Jm I U8 Fput_bh OO bR il b

51T

5 G2k DO R RS VB B Hib_blocknris R 51, {8 /&b_bdevigidk W i B st & Hh 112

T,

5 G2k DX FITRS BE AR AL A B T Hhib_pageddiior, J34h, b_datald BRI M G CE

11
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£ b_pageldi it IR T H ML E B, BRER/NHIb_sized®FoR, BT LARAE N A7
rinfr B Eb_datakt, ZiRA7EAE (b_data+b_size) 4b.

Geh XK H RAE TSR A PR B A A7 G2 ob X (FEAR S8 DL _E )5 R 81D (Al
WA R AR e X ANERIRAE A% T A — NIRRT, UG X BB 56 &

3.2  bio%#ik

|/ORAFE I FEA 5 45 tHbio &5 AR, & AE U AFinclude/linux/bio.hrfr. 454 (44K
KT IEEIEHI LB (segment) #ER LALLM BNOENE., — DB — /NRELSEFI WA
GEPIX o XK, BANEI XA EELE . BT LM BORHA Z P IX, BUE— AP X 55
HUENAF I ZALE L, bioZ5 4 At BEXS A DRAEVO3R AT AUHAAT o« IXHE B0 A SO R A 73 L

-EA10.

bio4h KA1 E LT
00060: /*
00061: * main unit of I/ O for the block layer and lower layers (ie drivers and
00062: * stacking drivers)
00063: */
00064 struct biO {
00065: sector_t bi_sector; /* device address in 512 byte

00066:

00067: struct bio *bi_next; /*request queue link */

00068: struct block_device *bi__bdev;

00069: unsigned long bi_flags; / * status, command, etc */
00070: unsigned long bi_rw; /* bottom bits READ/ WRITE,
00071: * top bits priority

00072: */

00073:

00074: unsigned short bi_vcnt; /* how many bio_vec's */
00075: unsigned short bi_idx; /* current index into bvl_vec */
00076:

00077: /* Number of segments in this BIO after

00078: * physical address coalescing is performed.

00079: */

00080: unsigned int bi_phys_segments;

00081:

00082: unsigned int bi_size; /*residual I/0 count */
00083:

00084: /*

00085: * To keep track of the max segment size, we account for the

00086: * sizes of the first and last mergeable segments in this bio.

00087: */

00088: unsigned int bi_seg_front_size;

00089: unsigned int bi_seg_back_size;

00090:

00091: unsigned int bi__max_vecs; /* max bvl_vecs we can hold */
00092:

00093: unsigned int bi_comp_cpu; /* completion CPU */
00094:

00095: atomic_t bi_cnt; /* pin count */

00096:

00097: struct bio_vec *bi_io_vec; /* the actual vec list */
00098:

12
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00099: bio_end_io_t *bi_end_io;
00100:
00101: void *bi__private;

00102: #if defined(CONFIG_BLK_DEV_INTEGRITY)
00103: struct bio_integrity _payload *bi_integrity; /* data integrity */
00104: #endif

00105:

00106: bio_destructor_t *bi__destructor; /* destructor */
00107:

00108: /*

00109: * We can inline a number of vecs at the end of the bio, to avoid
00110: * double allocations for a small number of bio_vecs. This member
00111: * MUST obviously be kept at the very end of the bio.

00112: */

00113: struct bio_vec bi_inline_vecs[O0];

00114:} « end bio » ;

bio&E A 5 il 51 AL B 3
bi_sector: Wik FAHIGHI X

bi next: iEREER

bi_bdev: AHRHIPLBIE
bi_flags: AR 4rE

bi_rw: FiERF

bi vent: bio vecsfiifs &

bi_idx: bi_io_veclJXHTZ3I

bi phys segments: & EHIEREH

bi hw segments: HEFTHRLE 1% I EBEH
bi_size: 1/0114L

bi_hw front_size: ZH—R[EIFEHIBIRN
bi_hw_back_size: #Ji— A& IFHIBOK/A
bi max vecs: bio vecs#H FFR

bi io vec: bio vecHi#

bi_end_io: I/05E T4

bi_cnt: T4

bi private: 15 &KIFAH 71k

bi desctructor: fHEXTTVE

fil Fbi oS5 HAR ) H A 1 B AR IEAE DA AT I T/ 03815, i LAIZEE R 4 rh ) 2 Bl

AR E A R B B B, b i B LA UR AR B g io vecs. bi_ventAl
13
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bi idx. E4EIR TbioZi ik LRI Z AR AR .

bio
bio_sector
bio_next
bio_vec
bio_idx
bio_vec bio_vec
bv_page bv_page
bv_offset nas bv_offset
age
| Pas page
mapping 0
mapping
index (XX ] .
index

B4 bioZi itk bio_vecksHtkfipage: 1% %
bi_io_vecsfilil—bio_vecHMAREIH, ZEMMEERM S T —MEE IO i i 2
fEFHBIFIET A B (segment) . & bio_vecZs i # & —ME X A<page, offset, len>[1 1] &,
EHIR IR —MEE B BOFTTEMWEETL, SAE LT RS 5 A 8 I Bs = T 46 1
PRz, B bio_io_vecZ M REAH IR T — e BRI ZE X . bio_veci kA g AL

include/linux/bio.h 7,

00045: /*
00046: * was unsigned short, but we might as well be ready for > 64kB 1/ O pages
00047: */

00048: struct bIO_VEC{

00049: struct page *bv_page;
00050: unsigned int  bv_len;
00051: unsigned int  bv_ offset;
00052: };

00053:

bv_page: #& M1 X BT 4 B 1 4 28 0L T 5
bv_len: 3XANZEIX PLFT B KN s
bv_offset: Z&3 X BT 3 FH 1 0T H L35 A BT 1) I o

FEREAN 45 % I BNOHAE, bi_ventigi KAk bi_io_vecfrii1al ibio_vecktZH # i
BHH . HRIOEAEHATE RS, bi_idxds FEH R H TR .

14
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B2, BHARIOWH KRB —MbioZE ik FoR. BMERAE —MEE A, Xk
FA#Ebio_vec i MR Bl b, X EeLE MR R IR T BAEM B U h s bR i B, JF HAR
P AUE— . OERAEMIEE— Bt (segment) Hibi_io_vec&i tikfTig I, Hih
[ BE R IRUORE, JEADI_ventM B, MHUOEIF AT R, To A8 &A1 BU,
bi_idx#t e AWTEHT, AR A 21T B

bi_idx ¥ 7] #5020 1) 24 AT bio_vecEt, HRI/OJZE I B il LUIRER B/ ORAE 1 e Bk ¥ o Hi%
¥ 57 A e 5 B (AR R AE T4 FbioZh . AR RAIDIZFEI IR AN &5 7] LA B M K bio 46 #4 4
AR AN B T HE S 1D 73 BIZIRAIDRES i &AL B2k . RAIDB A& IRE) R 7
P25 DUX A bioZ i 4, FHEDI_idxis i E NN AL AT f A E I # A B AT A T .

bi_cntigiic skbioZh H A T, N RAZISAEION0, ARLZASBaRLE A, IR
T BN AR I T R ORT DA SR A T

void bio_get(struct bio *bio)

void bio_put(struct bio *bio)

BUE A o, R 3 s U B (2R 200, I Bebio4i# k) o fEHRAFIEAE
HAIIbioSE /AT, — 2 B E SN E RIS, DL AEBR R AL P bio S5 My M RE I
M, EBRAEE R, BT

Jr BV 2bi_privatels®, X —MIHAHE (BIGLEIEE) WA, RAGE
T bioZ5 AR & Al AR S i35

3.3  ZMIXLFAbioZEHALELE

Xk (buffer head) HMibio&5# & 2 A 77 7E BT E. 205 . bioZ5 M AR 2 I/O1AE,
E R LVEHE N A I — AN B AN 15— 71, buffer_headZ5 M AR I & — MR X,
E IR R T ) — AN e PR Zz X Sk SRR AR M O ) B A, BT BUE ]
RE T EALER 2 E, FE RPN RAR 7y, RaedE UG A ReE & .t TbioZhty
RN, ERIRNIAT AT EESAAEIX, I BATE E 5 RI/OHAE.
FI H bioghi k144X Fr buffer_headZ5 ##f5 LL R 4F 4 -
o bio&5HIRIRE 5 Ao B i AT, BB AL BE AR W3 T AN 2 B AR B .
o bioZE A RERT MR LI TU/O, R B] MREE B HE1/O.

o bio&E A FIAT 7 H-FEEVOHRAE, AT B EHE AT Lok B 2 A 0T .
15
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o bioZi MM LLZEAF X k& TR E LA, BOVE R 2S5 BRIOHRIE
FHMEEMAT T, AHEESZMXASHRBALERFR.

{EE R 7 B DORIX MR, BN EIE S 5T iR AR B B T RS - bioZ5 AR A
BB AR AMZE T XA RAPIRE S B—e G2 — N EHd, #id— a2 AN P/O# A )
K BOMAR AR B o A2 AT B B, 2qbioZh F PR A 4 By 168 iR 1/O AR 1 , buffer_head
SRR IR T B AR G2 b XAE o WAZIEIS IR K 70 A ORAF 25 B O ., T DAORAIE AR 45
e P55 BOAE B R R T et

4 BRIEZFEIEKRIALIE

BT & AR SR buffer_headFbioZ ik . B2 R ok 3 B2 437 p 4% r i
P& E IS . TEAHTIRID 2 BT, W e il P e B T R (disk) M.
4.1 HEENEESXBRT

WiAE (disk)  GEL 22— ME2EPLE, MEREAENZT RS, B

JERALFE . S H — A REALN B — MR B, IR DGR R, — ML

A UL 2N B REAE 0 DX AL R RE DL S0 &, ] DU P A b e 2 Rl i il T B 25
A% R K SRR 23 R BLRAAR R 7 25 () P B A A B 4%

ELX—Fd  MEREZEELMNRE  ERERME#E  IRTYELHRE. ZFHIME2E 55

wIRE.

Mk Ad Fgendisk&i ¥y, & X AfEinclude/linux/genhd.ht, K& R — AT IR 3% .
SEFR B WAZIE AT F gendisk3R R 73 (X, (HRIKEIFE T A TR 2 T ffiX 2 . fEgendisk&h 4+ 7

% B0 L 2 IR BN AR P AT W AR AL .
00137: struct gendisk{

00138: /* major, first_minor and minors are input parameters only,
00139: * don't use directly. Use disk_devt() and disk_max_parts().
00140: */

00141: int major; /* major number of driver */

00142: int first_minor;

16
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00143: int minors; /* maximum number of minors, =1 for

00144: * disks that can't be partitioned. */

00145:

00146: char disk_name[DISK_NAME_LEN]; /* name of major driver */
00147: char *(*devnode)(struct gendisk *gd, mode_t *mode);

00148: /* Array of pointers to partitions indexed by partno.

00149: * Protected with matching bdev lock but stat and other

00150: * non- critical accesses use RCU. Always access through

00151: * helpers.

00152: */

00153: struct disk_part_tbhl *part_tbl;
00154: struct hd_struct partO;

00155:

00156: const struct block device_ operations *fops;
00157: struct request_queue *queue;

00158: void *private__data,;

00159:

00160: int flags;

00161: struct device *driverfs_dev; // FIXME: remove
00162: struct kobject *slave_dir;

00163:

00164: struct timer_rand_state *random;

00165:

00166: atomic_t sync__io; /* RAID */

00167: struct work_struct async_ notify;

00168: #ifdef CONFIG_BLK_DEV_INTEGRITY
00169: struct blk_integrity *integrity;

00170: #endif

00171: int node__id;

00172: } « end gendisk » ;

major;

first_minor;

minors: WAL IR LL A IR 25 5 . — DIRBh B BT — DR T . IR IRS) A%
FEATRE Y X CREBUEOLT) . H R EN A AT RE R 730 DCER 7 G — MR %5 . minors
EH L6, FTLLOE15N X, (H2, FELSpi A sl i e i B AN B T H 64 ik
T

disk_name[32]: BB ERIHT . %% FF B~TE/proc/partitionsFlsysfsH;

fops: & A [ i4 X) &-Fh i 1A

queue: WAZAEFHIZ S5 F 9 B4 & BRI/OH K +

flags: FRFAIRS)GREMIrE AR o iR B8 7 RN,
Ho¥ % NGENHD_FL_REMOVABLE. CD-ROM# #:1% & NGENHD_FL_CD. %kt
FREJFEN, A7 H#ETE/proc/partitions 1 B R 4> X A5 &, MR ZARE BN
GENHD_FL_SUPPRESS_PARTITION_INFO.

private_data: B IKSN TR AT AE A 28 R DR A7 A 1) FL N S B S A i Fa

driverfs_dev: #5nI# ALY ¥ % fdevice H Fr .
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slave_dir: ik Aftkobject™ .
random: i [ SR A T (R B S5 4 s Eh POAZ REAT LB AR S8 F o
sync_io: X HRAIDfH, 035 BIREE s X EL

gendiskH ffifops k. 71 1A E i 45 #2570 Aystruct block_device_operations, 35 AE
include/linux/fs.hrt, 5 ELHE 156 BUs &R AR LA S8 TV
o1335:struct block_device_operations {

01336: int (*open) (struct block_device *, fmode_t);

01337: int (*release) (struct gendisk *, fmode_t);

01338: int (*locked__ioctl) (struct block _device *, fmode_t, unsigned, unsigned long);
01339: int (*ioctl) (struct block_device *, fmode_t, unsigned, unsigned long);

01340: int (*compat_ioctl) (struct block_device *, fmode_t, unsigned, unsigned long);
01341: int (*direct_access) (struct block_device *, sector_t,

01342: void **, unsigned long *);

01343: int (*media_changed) (struct gendisk *);

01344: unsigned long long (*set_capacity) (struct gendisk *,

01345: unsigned long long);

01346: int (*revalidate_disk) (struct gendisk *);

01347: int (*getgeo)(struct block_device *, struct hd_geometry *);

01348: /* this callback is with swap_lock and sometimes page table lock held */

01349: void (*swap_slot_free_notify) (struct block_device *, unsigned long);
01350: struct module *owner;

01351: };

01352:

IR Ty AN IE A3 (X RN SO T DALER IR — N AN B R A B S
i —AN X . fi/devisda. /devisdal. /devisda2Zs. #—MNYFEERGEA Z AN X, G
FLHAT R ARAFEN_structBuiE 25 M B, B0 /st bk B gendisk s #4) 44 fpart il 53 R A7

hd_struct¥#fi 45 #4112 LAESCAFinclude/linux/genhd.hH .

oooso: struct hd_struct

00091: sector_t start_sect;

00092: sector_t nr_sects;

00093: sector_t alignment_offset;
00094: unsigned int discard_alignment;

00095: struct device ___dev;

00096: struct kobject *holder__dir;

00097: int policy, partno;

00098: #ifdef CONFIG_FAIL_MAKE_REQUEST
00099: int make__it_fail,;

00100: #endif

00101: unsigned long stamp;

00102: int in_flight[2];

00103: #ifdef CONFIG_SMP

00104: struct disk_stats *dkstats;
00105: #else

00106: struct disk_stats dkstats;
00107: #endif

00108: struct rcu_head rcu__head;
00109: } « end hd_struct » ;
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hd_structZs MR Kl R AR B VAR BBz, start_sectf& %7 X AEW BERE AL L 1S U6 55
X, ZrXK/NAnr_sects™MEiX . reads,read_sectors,writes,write_sectors#f /& Sk 4t i1

{5 2. policyJ & AL, RxpIX Ak, partno2 A F X &G 5.

bd_contains
struct bd_part struct
gendisk bd_disk block_device
bd_contains bd_contains
part bd_part bd_part
bd_disk bd_disk

struct hd_struct

MNIETE RS RIS A, R Falloc_disk (O 2> BoAH < $E 454, Wgendisk,
hd_structs, A5 Hadd_disk O ¥REHNEIRgH . FE: — B 7 add_disk,
ML A R “WaE . RonrTMER, IFRER 28 AR 7.

4.2 B8 AR & B A EIFEK

TR T E, AT lexta 3 R G0, 3t AR 216 R IN B fERE R T2 E 82
PLiA g4 S 8dE e, B Clwrite O R0 ARIER T R .

A I N AZ— IRk R LA BE S AR S, TR S B R ASAHAR . 1_rw_block O i
B PO RIE K NAZAI B ISR 7 IR 22 b 7 2 1 X AN R 4

421 iEEHH

WSR2 E, € Y AEinclude/linux/fs.h .

00162: #define RW_MASK REQ_WRITE

00163: #define RWA_MASK (1 << BIO_RW_AHEAD)

00164:

00165: #define READ 0

00166: #define WRITE 1

00167: #define READA RWA_MASK

00168: #define SWRITE (WRITE | READA)

00169:

00170: #define READ_SYNC (READ | (1 << BIO_RW_SYNCIO) | QO <<

BIO_RW_UNPLUG))
19
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00171: #define READ_META  (READ | (1 << BIO_RW_META))

00172: #define WRITE_SYNC_PLUG  (WRITE | (I << BIO_RW_SYNCIO) | (1 <<
BIO_RW_NOIDLE))

00173: #define WRITE_SYNC  (WRITE_SYNC_PLUG | (1 << BIO_RW_UNPLUG))
00174: #define WRITE_ODIRECT_PLUG (WRITE | (1 << BIO_RW_SYNCIO))
00175: #define WRITE_META  (WRITE | (1 << BIO_RW_META))

00176: #define SWRITE_SYNC_PLUG \

00177: (SWRITE | (1 << BIO_RW_SYNCIO) | (1 << BIO_RW_NOIDLE))
00178: #define SWRITE_SYNC (SWRITE_SYNC_PLUG | (1 << BIO_RW_UNPLUG))
00179: #define WRITE_BARRIER  (WRITE_SYNC | (1 << BIO_RW_BARRIER))
00180:

00181: #define WRITE_FLUSH (WRITE_SYNC | (1 << BIO_RW_FLUSH))

00182: #define WRITE_FUA  (WRITE_SYNC | (1 << BIO_RW_FUA))

00183: #define WRITE_FLUSH_FUA  (WRITE_FLUSH | WRITE_FUA)

READ. WRITE: 1E# LS.

READ_SYNC: [k, W& & Aplug, A E LA RIS ILKEE, A O3 &
unplug.

READA: Tk, MReHBlk.

SWRITE: f#ifwrite_dirty_buffer () . ikll_rw_lock OO Ze4ifFbuffer.

WRITE_SYNC_PLUG: 65, Z[FTWRITE. {HH FME#iRRa NEERXA0,
%R &L AT— E AL Tunplugged RS

WRITE_ODIRECT_PLUG: HO_DIRECTH.

WRITE_SYNC: FIWRITE_SYNC_PLUGZL, (HFEAZHE K5 Blunplugik & . ##1E
% [7TREAD_SYNC.

SWRITE_SYNC/SWRITE_SYNC_PLUG: FIWRITE_SYNC/WRITE_SYNC_PLUG
L, (B E 8 Ebuffer. Z%SWRITERE .

WRITE_FLUSH: Z4fIWRITE_SYNC, {HZRi#1TcacheflH.

WRITE_FUA: EIWRITE_SYNC, HE{RIEAESHIES NG, FEEIESRHES %
PEA I L

WRITE_FLUSH_FUA: WRITE_FLUSHFIWRITE_FUAR45 & . $HTHE{TCachelilFT,

HARIESE RS BHE 5 KA BT L.

422 ll_rw_lock OO

RIS fEfs/buffer.cH, & .

e rw: HAEPLIZREAD. READ _SYNC. WRITE. READAE# SWRITEZ,
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e nr:

RN .

* bhs: buffer_headf& 4t £41, fnrMEE, fRAUIIBIIZ X EH (READMSEAMHX
B RN AR, Ty HLAsZ0AL T R — M)

03126: void "_I‘W_blOCk(int rw, int nr, struct buffer_head *bhs[])

03127: {
03128:
03129:
03130:
03131:
03132:
03133:
03134:
03135:
03136:
03137:
03138:
03139:
03140:
03141:
03142:
03143:
03144:
03145:
03146:
03147:
03148:
03149:
03150:
03151:
03152:
03153:
03154:
03155:
03156:
03157:
03158:

inti;

for (iI=0;i<nr;i++){
struct buffer_head *bh = bhsJi];

if (rw == SWRITE || rw == SWRITE_SYNC || rw == SWRITE_SYNC_PLUG)
lock_buffer(bh);

else if (trylock_buffer(bh))
continue;

if (rw == WRITE || rw == SWRITE || rw == SWRITE_SYNC ||
rw == SWRITE_SYNC_PLUG) {
if (test_clear_buffer_dirty(bh)) {
bh->b_end_io = end_buffer_write_sync;
get_bh(bh);
if (rw == SWRITE_SYNC)
submit_bh(WRITE_SYNC, bh);
else
submit_bh(WRITE, bh);
continue;

}
}else {
if (! buffer_uptodate(bh)) {
bh->b_end_io = end_buffer_read_sync;
get_bh(bh);
submit_bh(rw, bh);
continue;

}

}
unlock__buffer(bh);
} « end for i=0;i<nr;i++ »

03159: } « end Il_rw_block »

03160: EXPO RT_SYM BO L(Il_rw_block);

Il_rw_block OO BEEFIAMEMXk, WENEMX LK, $H47LL0F3IE:
(1) #HEAEERNSWRITEELSWRITE_SYNCE{SWRITE_SYNC_PLUG, #tZE i
bufferfiif:. 75 NMHERI 1% B b X L AIEBH_Lockbrd; &M X O B8, NI

fils A RZ AR ) B A2 L D2 i it A s o B b A AR B G2 b DR AR AR B, M — A2

Xk

(2) EHHEERHYWRITE/SWRITE/SWRITE_SYNC/SWRITE_SYNC_PLUGZ —,
KNG EAE . BN E G REMN X LMBH_Dirtytr & . HiZbrEIEREE, KA
DEAEEIER S B A E . B ORI E S X Sk Hb_end_io /7% Aend_buffer_write_sync
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O, B IX LETHEb_count, A submit_bh OO #2581k, HERAN
SWRITE_SYNC, #lfEsubmit_bh () BAL#HWRITE_SYNCZ .

(3) EEHIE, RS, Wk &L X LkiBH_Updatetr &2 M E: #ixbrd
WE, WEALEF NS Fddi. 50, %Eb_end_ioff1 7% ~end_buffer_read_sync
O, BB IX kit $b_count, i submit_bh O 35K,

(4) PATRI31574THS, Ui LAURES £df, H Ot i Hsubmit_bh OO #2583 K.
UEEHERRZZ M X Sk IIBH_Lockbr &, f@: Ml BT 5 R iZ SR Pt gh s .

PR, RE RGBT EO0 N, (H3E R 5. B i X Sk EIETE
end_buffer_write_sync () =XfEend_buffer_read_sync () Hi47,

4.2.3  submit_bh O

PATIAE FRE — Fsubmit_bh O (5L, JEfS7Efs/buffer.cHr. submit_bheki £ (1) 3=
FATL45 & Hbuffer head 7 it —Abioxt R, F+ BT HIATHIMR, 285K biot&sg 45 5t Bi fr) Bk
BRI R o LAY BE# MAT LS X B A B 5 4% DR Bl R et L HEAT b
03047 int Smeit_bh(int rw, struct buffer_head * bh)

03048: {

03049: struct bio *bio;
03050: intret =0;
03051:

03052: BUG_ ON(! buffer_locked(bh));
03053: BUG_ ON(! buffer_mapped(bh));
03054:  BUG_ON(! bh->b_end_io);
03055: BUG_ ON(buffer_delay(bh));
03056: BUG_ ON(buffer_unwritten(bh));

03057:

03058: /*

03059: * Mask in barrier bit for a write (could be either a WRITE or a
03060: *WRITE_SYNC

03061: */

03062: if (buffer_ordered(bh) && (rw & WRITE))

03063: rw |= WRITE_BARRIER;

03064:

03065: /*

03066: *Only clear out a write error when rewriting

03067: */

03068: if (test_set_buffer_req(bh) && (rw & WRITE))

03069: clear_buffer_write_io_error(bh);

03070:

03071: /*

03072: * from here on down, it's all bio -- do the initial mapping,
03073: * submit_bio -> generic_make_request may further map this bio around
03074: */

03075: bio = bio_alloc(GFP_NOIO, 1);

03076:
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03077: bio->bi_sector = bh->b_blocknr * (bh->b_size >> 9);
03078: bio->bi_bdev = bh->b_bhdev;

03079: bio->bi_io_vec[0].bv_page = bh->b_page;
03080: bio->bi_io_vec[0].bv_len =bh->b_size;
03081: bio->bi_io_vec[0].bv_offset = bh_offset(bh);
03082:

03083: bio->bi_vent = 1;

03084 bio->bi_idx = 0;

03085: bio->bi_size = bh->b_size;

03086:

03087: bio->bi_end_io =end_bio_bh_io_sync;
03088: bio->bi_private = bh;

03089:

03090: bio_get(bio);

03091: submit_bio(rw, bio);

03092:
03093:  if (bio_flagged(bio, BIO_EOPNOTSUPP))
03094: ret = -EOPNOTSUPP;

03095:

03096: bio_put(bio);
03097: return ret;
03098: } « end submit_bh »

03099: EXPO RT_SYM BO L(submit_bh);

submit_bh O E#E X kO eayihit, Blb_bdev, b_blocknrfilb_size/ it
R CIEMCE, RRNS T I SRR E A I BRI E . T NG X Sk A 1 9 2 R B
—/NbioiEk, #RJE1HFsubmit_bio () , EliEfgeneric_make_request () .

FELinux, BRI EN RS fbdev (block_device) Xf ZikATHEER . @it
bdevxf G a] LASK U B B BT P 5 BER, G W b B IX BNZ B & IO T k. (K,
FEXIEAALbioffI %, 75 B4t 4% H krblock device, 7ELinux(fiif sk & J2 7 2 #block
deviceX Xt bioik 47 K AL H .

submit_bh O HREFZELTRIM T

(1) test_set_buffer_req O K2 X kitrE % E NBH_Req, XFEERHZEE D
LT =W BRitbz Ak, #HEARAERN 71 2WRITE, NiEFRBH_Write_EIOFr .

(2) fiHAibio_alloc () 4Fc—/ bioiiRFF .

(3) ARIEGZ X K BRI AG A bioH R .

(4) 14 hnbiorit%.

(5) i fsubmit_bio () .

(6) JR/bbiofIit¥.

(7) MIIEIEO.
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submit_bio () BA%LE L HEdriver/block/Il_rw_blk.cHs

01808: void Smeit_biO(int rw, struct bio *bio)

01809: {

01810: int count = bio_sectors(bio);

01811:

01812: bio->bi_rw |=rw;

01813:

01814: /*

01815: * If it's a regular read/write or a barrier with data attached,
01816: * go through the normal accounting stuff before submission.
01817: */

01818:  if (bio_has_data(bio) && !(rw & (1 << BIO_RW_DISCARD))) {
01819: if (rw & WRITE) {

01820: count_vm_events(PGPGOUT, count);
01821: }else {

01822: task_io_account_read(bio->bi_size);
01823: count_vm_events(PGPGIN, count);

01824: }

01825:

01826: if (unlikely(block_dump)) {

01827: char b[BDEVNAME_SIZE];

01828: printk(KERN_DEBUG "%s(%d): %s block %Lu on %s\n",
01829: current->comm, task_pid_nr(current),
01830: (rw & WRITE) ? "WRITE" : "READ",
01831: (unsigned long long)bio->bi_sector,

01832: bdevname(bio->bi_bdev, b));

01833: }

01834: }

01835:

01836: generic_make_request(bio);

01837: } « end submit_bio »

01838: EXPO RT_SYM BO L(submit_bio);

01839:

submit_bio () FIZhAEHLE R B, 2 /2 ¥ E bio->bi_rwiE, RIAHE Bute s .
ilE T IR R S HE, SEIRSAES AT, ERIOSHERE . AR
generic_make_request () .

X BT PLRE — T ECHT I Linux A T BAGETHEE A BERZ IO J2., 0 kb sk g 5 Ao R
WA,

4.2.4  generic_make_request ()

TR % ) 323\ O £ generic_make_request (), J5A% -t 7ELE
driver/block/ll_rw_blk.cH' .

PR AT IR N4 3 FEbiosE £ XS generic_make_request () B4 .
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s vid generic_make_requestistruct vio “bio)

01758: {

01759: if (current->bio_tail) {

01760: /* make_request is active */

01761: *(current->bio_tail) = bio;

01762: bio->bi_next = NULL;

01763: current->bio_tail = &bio->bi_next;

01764 return;

01765:

01766: /* following loop may be a bit non-obvious, and so deserves some
01767: * explanation.

01768: * Before entering the loop, bio->bi_next is NULL (as all callers
01769: * ensure that) so we have a list with a single bio.

01770: * We pretend that we have just taken it off a longer list, so

01771: * we assign bio_list to the next (which is NULL) and bio_tail

01772: *to &bio_list, thus initialising the bio_list of new bios to be

01773: * added. generic_make_request may indeed add some more bios
01774: * through a recursive call to generic_make_request. Ifit

01775: *did, we find a non-NULL value in bio_list and re-enter the loop
01776: * from the top. In this case we really did just take the bio

01777: * of the top of the list (no pretending) and so fixup bio_list and
01778: *bio_tail or bi_next, and call into generic_make_request again.
01779: *

01780: * The loop was structured like this to make only one call to

01781: * generic_make_request (which is important as it is large and
01782: *inlined) and to keep the structure simple.

01783: */

01784: BUG_ ON(bio->bi_next);
01785: do {

01786: current->bio_list = bio->bi_next;

01787: if (bio->bi_next == NULL)

01788: current->bio_tail = &current->bio_list;
01789: else

01790: bio->bi_next = NULL;

01791: __generic_make_request(bio);

01792: bio = current->bio_list;

01793: } while (bio);
01794 current->bio_tail = NULL; /* deactivate */
01795: } « end generic_make_request »

01796: EX PO RT_SYM BO L(generic_make_request);

TERAN R task_structr, #6522 Estruct bio *bio_list, **bio_tail,
generic_make_request () 3 E TAEREHIXHANE R, RYET UHTAFR N bio%E %
bio_tail/2 — AN 845, XAMERVIENULL, 4 bio#sinidtk, bio_tailk 248
bio->bi_next(n Fbio4=#Ri%k2E 2T, Nibio_tailkr<=451abio_list), tHml= ik T 58—k iH
R4k, HoAd 4% V-3 F generic_make_request () s % #R 4> HiFibio_tail A~ ANULLATE I,
BA I Mbio_tail A 9NULLEE, T R bio?s fin £ Hibio_listFibio_tailZE 4 (R d, SR)5 BE%
RIE, N F5EE 45 igeneric_make_request£x1E i 1 AL B i A FE VG A
__generic_make_request(), IXFEERT I T 2 B4
__generic_make_request () =#47__make_request () , HIIHJ5__make_request
PR ER A0, 45 fgeneric_make requestc i F# &bio T, bioE R4 H .
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bi_next
Bio 1

bio_list

bi_nextH
Bio 2

bio_tail
current

(b)

bi nextH |bi_next bi nextH bi next bi next

Bio 1 Bio 2 Bio 1 Bio 3
bio_list bio_list|
bio tail ) bio tail

current

bi next H
Bio 4

(©) (d)

__generic_make_request () PRSI % FImake_request_fnyik. il k&
make_request_fnSz¥l Y% make requesteiHl, —LEARRR S E O
make_request_fn, #FlanmdAidmik#, A LAGRRIEIS & virtual disk. FEANBEFE 1) 1%
HEHAR N, — M RAKE# 8K, [Hithgeneric_make requestffySziiay, 2t kb3 7553 15 ()
HREAET—Z,

425 _ generic_make_request ()

__generic_make_request () IJRE: A Dblk_partition_remap () BRE T iZ ¥ %
FET RN X, RN, R A L8444k . bio->bio_sector B 2 HIX 73
X aE XS, X BRI A TR R XS . A5 ERA
g->make_request_fn () fEbioi# KN FiEKEA S .

g->make_request_fn () EiEHHZ /O ZE K, make_request_fnffifE 2
FEHRR A IR B LE IS 5L A blk_init_queue O &E.

01640: static inline void _generic_ma ke_request(struct bio *bio)

01641: {

01642: struct request_queue *q;

01643: sector_t old__sector;

01644: int ret, nr_sectors = bio_sectors(bio);
01645: dev_t old_dev;

01646: interr =-EIO;

01647:

01648: might_sleep();

01649:

01650: if (bio_check eod(bio, nr_sectors))
01651: goto lend _io;
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01652:

01653: r*

01654: * Resolve the mapping until finished. (drivers are

01655: * still free to implement/resolve their own stacking

01656: * by explicitly returning 0)

01657: *

01658: * NOTE: we don't repeat the blk_size check for each new device.
01659: * Stacking drivers are expected to know what they are doing.
01660: */

01661: old_sector =-1;
01662: old_dev =0;
01663:  do{

01664: char b[BDEVNAME_SIZE];

01665:

01666: g = bdev_get_queue(bio->bi_bhdev);

01667: if (unlikely(! g)) {

01668: printk(KERN_ERR

01669: "generic_make_request: Trying to access "
01670: "nonexistent block-device %s (%Lu)\n",
01671: bdevname(bio->bi_bdev, b),

01672: (long long) bio->bi_sector);

01673: goto lend io;

01674: }

01675:

01676: if (unlikely(! bio_rw_flagged(bio, BIO_RW_DISCARD) &&
01677: nr_sectors > queue_max_hw_sectors(q))) {
01678: printk(KERN_ERR "bio too big device %s (%u > %u)\n",
01679: bdevname(bio->bi_bdev, b),

01680: bio_sectors(bio),

01681: queue_max_hw_sectors(q));

01682: goto lend io;

01683: }

01684:

01685: if (should_fail_request(bio))

01686: goto lend _io;

01687:

01688: Ad

01689: * If this device has partitions, remap block n

01690: * of partition p to block n+start(p) of the disk.

01691: */

01692: blk_partition_remap(bio);

01693:

01694: if (bio_integrity_enabled(bio) && bio_integrity_prep(bio))
01695: goto lend io;

01696:

01697: if (old_sector 1=-1)

01698: trace_block_remap(q, bio, old_dev, old_sector);
01699:

01700: old_sector = bio->bi_sector;

01701: old_dev = bio->bi_bdev->bd_dev;

01702:

01703: if (bio_check_eod(bio, nr_sectors))

01704: goto Yend_io;

01705:

01706: A

01707: * Filter flush bio's early so that make_request based
01708: * drivers without flush support don't have to worry
01709: * about them.

01710: */

01711: if ((bio->bi_rw & (BIO_FLUSH | BIO_FUA)) && !g->flush_flags) {
01712: bio->bi_rw &= ~(BIO_FLUSH | BIO_FUA);
01713: if (Inr_sectors) {

01714: err =0;

01715: goto Jend_io;

01716: }
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01717: }

01718:

01719: if (bio_rw_flagged(bio, BIO_RW_DISCARD) &&
01720: 'blk_queue_discard(q)) {

01721: err = -EOPNOTSUPP;

01722: goto lend io;

01723: }

01724:

01725: if (blk_throtl_bio(g, bio))

01726: break; /*throttled, will be resubmitted later */
01727:

01728: /*

01729: * If bio = NULL, bio has been throttled and will be submitted
01730: * later.

01731: */

01732: if (Ibio)

01733: break;

01734:

01735: trace_block_bio_queue(q, bio);

01736:

01737: ret = g->make_request_fn(q, bio);

01738: } « end do » while (ret);

01739:

01740: return;

01741:

01742: end__io:
01743: bio_endio(bio, err);

01744: } « end ___generic_make_request »
01745:
BRI SE R LT LA

(1) bio_check_eod O i #bio->bio_sectori% A i 15 £ ) i K i [X £k . #7bio->bio_sector
R V4 R R X %, I B bio->Dbi_flags WBIO_EOF, #TEI—4 MIZE5iIR(E S, A5
Hibio_endio () (fs/bio.c) i (165017) .

(2) PR B IIER B Sq (16664T) , KEITEIRFE ., ik Ebdev->bd_disk->queue
I

(3) Vfblk_partion_remap () (/drivers/block/ll_rw_blk.c) , f&iZhik&LT
=—/r X (Bibio->bi_devbio->bi_dev->bd_contains S . & — X, TIFRE
Mbio->bi_devH3kEthd_structifiiR FF () (169217) .

(4) FHg->make_request_fnJ7ik, Fibioil R4d NiE KA FIgH .

T AT I £k 1E, g->make_request_fniiEm i make_request () , A%
7E 3 AEdriver/block/ll_rw_blk.cH . FATSELInUX P AZI/OT 2 A 28 VPRI 4 1% R 8T

FifiEbio_endio () Alblk_partition_remap () PSR EIERY M fif B
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01411: /**

01412: *bio_endio - end 1/0 on a bio

01413: * @bio: bio

01414: * @error: error, if any

01415: *

01416: * Description:

01417: *  bio_endio() will end 1/0 on the whole bio. bio_endio() is the

01418: *  preferred way to end 1/0 on a bio, it takes care of clearing

01419: * BIO_UPTODATE on error. @error is O on success, and and one of the
01420: * established -Exxxx (-EIO, for instance) error values in case

01421: * something went wrong. Noone should call bi_end_io() directly on a
01422: *  bio unless they own it and thus know that it has an end_io

01423: *  function.

01424: **/

01425: void b'O_Q“d'O(struct bio *bio, int error)

01426: {

01427: if (error)

01428: clear_bit(BIO_UPTODATE, &bio->bi_flags);

01429: else if (Itest_bit(BIO_UPTODATE, &bio->bi_flags))

01430: error =-EIO;

01431

01432: if (bio->bi_end_.io)

01433: bio->bi_end_io(bio, error);

01434: }

01435: EX PO RT_SYM BO L(bio_endio);

01436:

bio_endio () ¥ #rbi_sizeflbi_sector({{E, 2R /& biolfbi_end ioJ7i%.

01517: /*

01518: * If bio->bi_dev is a partition, remap the location

01519: */

01520 static infine void - DIK_jpartition_remapstruct vio *bio)
01521: {

01522: struct block_device *bdev = bio->bi_bdev;

01523:

01524: if (bio_sectors(bio) && bdev != bdev->bd_contains) {

01525: struct hd_struct *p = bdev->bd_part;

01526:

01527: bio->bi_sector += p->start_sect;

01528: bio->bi_bdev = bdev->bd_contains;

01529:

01530: trace_block_remap(bdev_get_queue(bio->bi_bdev), bio,
01531: bdev->bd_dev,

01532: bio->bi_sector - p->start_sect);

01533:  }

01534: }

01535:

EHEESRIHEE, )5 1H%Dbio->bi_setorf¥I{E, HIHE 73 X A 1 b X U 45 o AN A%
VA B B R e s H JEUR R 43 731X bio->bi_bdev i B N AN
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