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N T RARBE R IR S B, FRATTUARamdiskI i & AL A, A ATLinux A% S g 2
ALK Ideviram kg AL Nextd S R G, SRR S M. RS A ERE R,

Mize(E B, o LA HEBEMIOEEAE, & iiite.

Pid: 4318, comm: cp Tainted: G =~ - HT 2.6.32279.debug #19

Call Trace:
[<ffffffff8135ce59>] ? brd_make_request+0x439/0x510
[<ffffffff814fd503>] ? printk+0x41/0x46
[<ffffffff81256f64>] ? generic_make_request+0x2c4/0x5b0
[<ffffffff8125730c>] ? submit_bio+0xbc/0x160
[<ffffffff811acd46>] ? submit_bh+0xf6/0x150
[<ffffffffa0109773>] ? ext4_mb_init_cache+0x883/0x9f0 [ext4]
[<fFffffff8112b560>] ? _ Iru_cache_add+0x40/0x90
[<ffffffffa01099fe>] ? ext4_mb_init_group+0x11e/0x210 [ext4]
[<ffffffffa0109bbd>] ? ext4 mb_good_group+0xcd/0x110 [ext4]
[<ffffffffa010b35b>] ? ext4 _mb_regular_allocator+0x19b/0x410 [ext4]
[<ffffffff814feffe>] ? mutex_lock+0x1e/0x50
[<ffffffffa010d22d>] ? ext4d_mb_new_blocks+0x38d/0x560 [ext4]
[<ffffffffa0100ace>] ? ext4_ext_find_extent+0x2be/0x320 [ext4]
[<ffffffffa0103b83>] ? ext4_ext_get_blocks+0x1113/0x1a10 [ext4]
[<ffffffff810097cc>] ? _ switch_to+0x1lac/0x320
[<ffffffff81136959>] ? zone_statistics+0x99,/0xc0
[<ffffffff811259f1>] ? get_page_from_freelist+0x3d1/0x820
[<ffffffffa00dfd39>] ? ext4_get blocks+0xf9/0x2a0 [ext4]
[<ffffffffa00e07ad>] ? ext4 get block+0xbd/0x120 [ext4]
[<ffffffff811afelb>] ? _ block_prepare_write+0x1db/0x570
[<ffffffffa00e06f0>] ? ext4_get block+0x0/0x120 [ext4]
[<ffffffff811b048c>] ? block write_begin_newtrunc+0x5c/0xd0
[<ffffffff811b0893>] ? block_write_begin+0x43/0x90
[<ffffffffa00e06f0>] ? ext4 get block+0x0/0x120 [ext4]
[<ffffffffa00e4896>] ? ext4_write_begin+0x226/0x2d0 [ext4]
[<ffffffffa00e06f0>] ? ext4 get block+0x0/0x120 [ext4]
[<ffffffffa00edac8>] ? extd_da_write_begin+0x188/0x200 [ext4]
[<ffffffffa00ab63f>] ? jbd2_journal_dirty _metadata+0xff/0x150 [jbd2]
[<ffffffff814ff6f6>] ? down_read+0x16/0x30
[<ffffffff81114ab3>] ? generic_file_buffered_write+0x123/0x2e0
[<ffffffff810724c7>] ? current_fs_time+0x27/0x30
[<ffffffff81116450>] ? _ generic_file_aio_write+0x250/0x480
[<ffffffff8113f1c7>] ? handle_pte_fault+0xf7/0xb50
[<ffffffff811166ef>] ? generic_file_aio_write+0x6f/0xe0
[<ffffffffa00d9131>] ? ext4_file_write+0x61/0x1e0 [ext4]
[<ffffffff8117ad6a>] ? do_sync_write+0xfa/Ox140
[<ffffffff810920d0>] ? autoremove_wake_function+0x0/0x40
[<ffffffff8 10edfc2>] ? ring_buffer_lock_reserve+0xa2/0x160
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[<fFffffff810d69e2>] ? audit_syscall_entry+0x272/0x2a0
[<fFFffff81213136>] ? security_file_permission+0x16/0x20
[<ffFffff8117b068>] ? vfs_write+0xb80x1a0
[<fFFFff8117ba81>] ? sys_write+0x51/0x90
[<fffFFfff8100b308>] ? tracesys+0xd9/0xde

2 REUMXHRGSext4aXtERRE

MRS R, A e write O BREURR

#include <unistd.h>

ssize_t write(int fd, const void *buf, size_t count);

2.1 sys_write ()

write () RS HTE N RZ I SEE A sys_write O , 58 XAE X HFinclude/linux/syscalls.h.

00635: asmlinkage long SyS_Write(unsigned int fd, constchar___user
00636: *pbuf, size tcount);

sys_write () P X fEfs/read_write.c.

00389: SYSCAL L_D EFIN E3(write, unsigned int, fd, constchar

00390: ___user *buf, size t, count)
00391: {

00392: struct file *file;

00393: ssize_t ret = -EBADF,;

00394: int fput_needed;

00395:

00396: file = fget_ light(fd, &fput_needed);
00397: if (file) {

00398: loff_t pos =file_pos_read(file);
00399: ret = vfs_write(file, buf, count, &pos);
00400: file_pos_write(file, pos);

00401: fput_light(file, fput_needed);

00402: }

00403:

00404:  return ret;
00405: }
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39617 Mfget_light O RIFFTIF A5 1dHE 21Z CFTIF - file 45 M, RIS 7Efs/file_table.c
H. RATEE A write SCEERT, T ESGTE Flopen O $TJFSCHE, $TIFSCHE)G, Mol RI I SCIE
IR Frd K file Xt %

AR S L, Mifget_light O p&i# R fput_needed {101 Hididget_file
O 880 1 file S5 MBS XS G5l FITHEG BB B & 5, shiliidfout_light (O Skis
WO G5 L, Zinline i 20 fEinclude/linux/file.h

file_pos_read () Fifile_pos_write () [JIhRER—, —ABEECYRT RS0 E ;
file_pos_write () @ARVEESCAFER, BB RS E. XA R BRI 1R
fs/read_write.cH.

00362: static inline loff_tfile_p0OS_read struct file *file)
00363: {

00364: return file->f_pos;

00365: }

00366:

00367: static inline void fil@_POS_Write(struct file *file, loff_tpos)

00368: {
00369: file->f_pos = pos;
00370: }

sys_write () SEHLFAAE ek Hvis_write OO
2.2 vfs_write ()

vfs_write OO WySEILMAE S ffs/read_write.cH.
00332: ssize_t VfS_WI’ I te(struct file *file, constchar___ user *buf,

00332: size_t count, loff_t*pos)
00333: {

00334: ssize_tret;

00335:

00336: if (!(file->f_mode & FMODE_WRITE))
00337: return -EBADF;

00338: if (! file->f_op || (! file->f_op->write &&
Ifile->f_op->aio_write))

00339: return -EINVAL;

00340: if (unlikely(!access_ok(VERIFY_READ, buf, count)))

00341: return -EFAULT,

00342:

00343: ret =rw_verify_area(WRITE, file, pos, count);

00344: if (ret>=0){

00345: count =ret;

00346: if (file->f_op->write)

00347: ret = file->f_op->write(file, buf, count, pos);
7



Linux WAZ 5 3CFid 2

00348: else

00349: ret=do_sync_write(file, buf, count, pos);
00350: if (ret>0){

00351: fsnotify _modify(file->f_path.dentry);
00352: add_wchar(current, ret);

00353: }

00354: inc_syscw(current);

00355:  }

00356:

00357: return ret;
00358: } ? end vfs_write ?
00359:

00360: EXPORT_SYMBOL (vfs_write);

PRECE ST EVE TR . A R RSRS8O SR A5
% BBCA write 7 %8k A aio_write 71k, A EREGR IR, AT S B E (336~
34147 .

rw_verify_area () (34317) K& M UFIAES_posHahcount T2 B x5
B BT “ommg” , RS R BTE R, HADEfs. b a1 s B AR
5, dE@idsecurity_file_permission OO &SRB ATEE, XMEARDH, AT
AT LR,

I AEMR S, R BRSO R G e X T file_operations H fwrite 772 X Trext4
YA RY:, file_operations i ik E X fEfs/extaffile.crf. M E S, Al Aiwrite )5 1% SE B R KR
do_sync_write () . &, BEAXHwrite 7772 8do_sync_write () , IHAREWE 2D,

RBPATE ST, 85 ) R e .
00234: const struct file_operations ext4_file_operations = {

00235: lseek = ext4 _llseek,

00236: .read =do_sync_read,

00237: write =do_sync_write,

00238: .aio_read =generic_file_aio_read,
00239: .ailo_write =ext4_file_write,

00240: unlocked ioctl = ext4 ioctl,
00241: #ifdef CONFIG COMPAT

00242: .compat_ijoctl =ext4 _compat_ioctl,
00243: #endif

00244 .mmap =ext4_file_mmap,

00245: .open =ext4_file_open,

00246: release=ext4_release_file,

00247: fsync =ext4_sync_file,

00248: splice_read =generic_file_splice_read,
00249: .splice_write =generic_file_splice_write,

00250: };
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2.3 do_sync_write ()

do_sync_write () tH7E3CfFfs/read_write.cH'.

00307: ssize_t d O_SYNC_Wrlte(struct file *filp, const char __user

00307:  *buf, size_tlen, loff t*ppos)

00308: {

00309: struct iovec iov = { .iov_base = (void ___user *)buf, .iov_len =
len };

00310: struct kiocb kiocb;

00311: ssize_tret;

00312:

00313: init_sync_kiocb(&kiocb, filp);

00314: kiocb.ki_pos = *ppos;

00315: kiocb.ki_left = len;

00316:

00317: for (;;) {

00318: ret = filp->f_op->aio_write(&kiocbh, &iov, 1, kioch.ki_pos);
00319: if (ret'=-EIOCBRETRY)

00320: break;

00321: wait_on_retry sync_Kkiocb(&kiocb);

00322: }

00323:

00324: if (-EIOCBQUEUED == ret)

00325: ret = wait_on_sync_kiocb(&kiochb);

00326: *ppos = kiocb.ki_pos;
00327: return ret;

00328:} ? end do_sync_write ?
00329:

55 10 fuvr F P B AR AR T AN R A e i Rk, — AN AR AT
DAEER /O (EBEAT s At b B . — NSRRI R RE R N AR I AT 228 10
HAE LA HERAEALE R — AN R BEAT

S8 110 WSEBARTILR), KRR MNIXAGE TIP3 0. P M2 SRS 75 BEAN IS
[l e A 70 I, BRI RA AR IR0 T B 20 110 SCRFRAEIER . S 2B 1IOHRAE
fifile_operations /772, #B 1 FHkioch#z #i £ (1/0 Control Block) . H:5& X #Einclude/linux/aio.h
A

€LY AN A Biov, I AR EIC s 1 P A () G2 i X ki buf R BT S Y S 4
len, 15K H P22 A 28 i X kit buf i CR A7 fEiovH ) .

WG D IIOBHE 45/ )5 (313~31547) , #ifi Hifile_operationsH ffjaio_write /7% .

exta Mt R G iz 7 kS Il sk B2 extafile_write () (Wext4_file_operations&h f 4 & 30 .
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2.4 ext4 file_write ()

241 Ext4XEFRSGextentiFE

Ext2/355 2 Linux 31 Z G {3 HI IRl e Hem 5t 15 (block mapping), ST & — AN
AR IR, R AR CER) MR . Ext45] AExtentsiX— B RAC
Frext2/34{ H 4% St [l Hemi i (block mapping) 7730 “extent” J&—/MRMIELE Y HLER X
B, MECR/NAAKBIT,  extd 1) — A extentii K AT DAL 128MB ) 2 S35 A7 it 23 7]

Blhn, Ext3 RAJAIEHMLG, SRRSO, BRI . tein—4 100MB K
NS, AE EX3 HEENL 25,600 MERE (RN BRI/ 4KB) BB R . i
Ext4 SIANTHASIE RGP AT extents B, &4 extent y—4UES M HHELR, L
RIAFMFRTR A “ZIA B RAFAERE TR 25,600 DM, 15 T ADHE.

Ext43CF RGESCRFHN M EXtentst ., HSCRFL ST B

Data Data Data
Block Block Block Data Blocks
£ ?
L m m
Data Data T
Block Block o
. 0 1 Fecevee] (310 | 12 13 14 T
i_data i_data| EH
p .
% v ~ ~"
Direct Blocks Indirect Blocks Extent Index
Indirect Block Map Extent Map

B2 Ext4 X+ R AL 5 Extentti 1
Extentfi = = AR 45 Kt ffext4_extent, extd_extent_idx, ext4_extent_header, ¥ &

N AE A fs/extdlextd_extents.h S,

00068: /*
00069: * This is the extent on-disk structure.
00070: * It's used at the bottom of the tree.

00071: >/

00072: struct ext4 _extent{

00073: __1e32 ee_block; 7= first logical block extent covers */

00074: __lel6 ee_len; /> number of blocks covered by extent */
00075: __lel6 ee_start_hi; /* high 16 bits of physical block */
00076: __le32 ee_start_lo; /* low 32 bits of physical block */
00077: };

00078:

10
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00078:

00079: 7=

00080: * This is index on-disk structure.

00081: * It's used at all the levels except the bottom.

00082: */

00083: struct ext4 _extent idx{

00084: __le32 ei_block; 7* index covers logical blocks from 'block’ */
00085: __le32ei_leaf lo; 7* pointer to the physical block of the next *
00086: * level. leaf or next index could be there */

00087: __lel6 ei_leaf _hi; /= high 16 bits of physical block */

00088: __ule el_unused;

00089: };

00090:

00091: /*

00092: * Each block (leaves and indexes), even inode- stored has header.
00093: =/

00094: struct ext4 _extent header {

00095: __lel6 eh_magic; /* probably will support different formats */
00096: ___lel6 eh_entries; /* number of valid entries */

00097: __lel6 eh_max; /* capacity of store in entries */

00098: __lel6 eh_depth; 7* has tree real underlying blocks? */
00099: __le32 eh_generation; /* generation of the tree */

00100: };

ext4_extent structure
95 47 31 0

physical block # , \ logical block #
A:

| uninitialized extent flag || length |

ext4 extent _header ext4d _extent idx
eh_magic ei_block
eh_entries ei_leaf
eh_max ei_leaf_hi
eh_depth ei_unused
eh_generation

[El3 extd_extent. ext4d_extent_idx. extd extent_headeridiiZt

ext4_extent, ext4d_extent_idx, extd_extent_header= M4k %, T EFix.

11



Linux WAZ 5 3CFid 2

2.4.2

Data block
Extent-Header
Inode Extent ——
Extent-Header / Extent
Extent-Index
Extent-Header / Extent-Index
Extent-Index

Extent-Header

Extent
Extent \‘

&4 ext4 extentht

extd_file_write () EREIH

extd_file_write (O pREAIIRASTE X fHfs/extd/file.cH .

00091:

00092:
00093:
00094:
00095:
00096:
00097:
00098:
00099:
00100:
00101:
00102:
00103:
00104:
00105:
00106:
00107:

00108:
00109:
00110:
00111:
00112:
00113:
00114:

static ssize_t

ext4_fi | e_WFite(struct kiocb *iocb, const struct iovec *iov,
unsigned long nr__segs, loff t pos)
{

struct inode *inode = iocb->ki_filp->f path.dentry->d_inode;
int unaligned_aio =0;
ssize_tret;

/ *

* If we have encountered a bitmap- format file, the size limit

* is smaller than s_maxbytes, which is for extent- mapped files.
*/

if (1(ext4_test_inode_flag(inode, EXT4_ INODE_EXTENTS))) {
struct ext4_sb_info *sbi = EXT4__SB(inode->i_sb);
size_tlength =iov_length(iov, nr_segs);

if ((pos > shi->s_bitmap_maxbytes ||

(pos == shi->s_bitmap_maxbytes && length > 0)))
return -EFBIG,;

if (pos + length > shi->s_bitmap__maxbytes) {
nr_segs = iov_shorten((struct iovec *)iov, nr_segs,
sbi->s_bitmap_maxbytes - pos);
12



Linux WAZ 5 3CFid 2

00115: }

00116: }else if (unlikely((iocb->ki_filp->f_flags & O_DIRECT) &&

00117: lis_sync_kiocb(iocb)))

00118: unaligned_aio = ext4_unaligned_aio(inode, iov, nr_segs,
pos);

00119:

PRIHUCE Je ki A IR 1 NEXt4fextenttia, OGN REU T7 5, SeRE SR
R (104~11017) o & 4TSN BN F RS EHE KR, KN i B RS PR i,
T EAGAH R % (112~11547) , WA RN RE#E Id sbi->s_bitmap_maxbytes.

iR ftextentti R, (H'E 795 H0 DIRECT, % HWiI/OZ 7 NBlockXf 5% (116~118

7).
00120: /> Unaligned direct AIO must be serialized; see comment above */
00121: If (unaligned_aio) {
00122: static unsigned long unaligned_warn_time;
00123:
00124 /* Warn about this once per day */
00125: if (printk_timed_ratelimit(&unaligned_warn_time,
60*60*24*HZ))
00126: ext4 _msg(inode->i_sb, KERN_WARNING,
00127: "Unaligned A1O/DIO on inode %ld by %s; "
00128: "performance will be poor.”,
00129: inode->i_ino, current->comm);
00130:
00131: mutex_lock(&EXT4_I(inode)->i_aio_mutex);
00132: ext4 aiodio_wait(inode);
00133: }
00134:
LR EHNON RIS T 0, MLk TE, AREIHTE (121~13347) . ZMERIR
DI, X EAERAN T
00135: ret = generic_file_aio_write(iocb, iov, nr_segs, pos);
00136:
00137: if (unaligned_aio)
00138: mutex_unlock(&EXT4_I(inode)->i_aio_mutex);
00139:

00140: return ret;
00141:} ? end ext4_file_write ?

generic_file_aio_write () (13547) #iext4_file_write OO FEAEHATIER]. #1/0
GRS FF, SEAEERE, EEXTI_aio_mutexf@di (137~138171)

13
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2.5 generic_file_aio_write ()

generic_file_aio_write () FJJEAGTE S Fmmifilemap.cH .

02544:.

02545: 7 **

02546: * generic_file_aio_write - write data to a file
02547: * @iocb: 10 state structure

02548: * @iov: vector with data to write

02549: * @nr_segs: number of segments in the vector

02550: * @pos: position in file where to write

02551. =

02552:  * This is a wrapper around generic_file_aio_write() to be used by most
02553: = filesystems. It takes care of syncing the file in case of O_SYNC file
02554:  * and acquires i_mutex as needed.

02555: >/

02556: ssize_tgen eric_fi | e_ai O_Wl’ite(struct kiocb *iocb, const
02557: struct iovec *iov, unsigned long nr_segs, loff _t pos)

02558: {

02559: struct file *file = iocb->ki_filp;
02560: struct inode *inode = file->f_mapping->host;
02561: ssize_tret;

02562:

02563: BUG__ON(iocb->ki_pos != pos);

02564:

02565: mutex_lock(&inode->i_mutex);

02566: ret=__ generic_file_aio_write(iocb, iov, nr_segs,
&iocb->ki_pos);

02567: mutex_unlock(&inode->i_mutex);

02568:

02569: if (ret>0 || ret==-EIOCBQUEUED) {

02570: ssize_terr,

02571:

02572: err = generic_write_sync(file, pos, ret);

02573: if (err<0 &&ret>0)

02574 ret =err;

02575: }

02576: return ret;
02577:} ? end generic_file_aio_write ?

02578: EXPORT_SYM BO L(generic_fi le_aio_write);

02579:

ZBRESEbr X generic_file_aio_write (O BREAE S,

fEdo_sync_write (O 1 &K 411 XS B 46 67 B id sk fEiocb->ki_pos, A~ T k%
AR RN 53O TGRS, PRI BRI B AR A TR, HARN T, BWHEXIK
HEAE, f71EBug (25631T)

PRk PAT 1AK% generic_file_aio_write OO , HUTERIERTZME (256517) ,

14
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SERJEAREE (25671T) o BRI, MR ES FERE)FIEL RIEME K T0; SR
PSR, LR EARR RIS iR T -EIOCBQUEUED, #iHIX/ iocb 4@t
Tworkqueue, HASERN (256917) , # TRt E A Hgeneric_write_sync () ¥ il
FAEAE F (2569~257517)

2.6

__generic_file_aio_write ()

AR B R HAE_ generic_file_aio_write O B3 5 CCEmmifilemap.c) .

02426: 1 **

02427: * ___ generic_file_aio_write - write data to a file

02428: * @iocbh: 10 state structure (file, offset, etc.)

02429: * @iov: vector with data to write

02430: * @nr_segs: number of segments in the vector

02431: * @ppos: position where to write

02432: =

02433: * This function does all the work needed for actually writing data to a

02434: = file. It does all basic checks, removes SUID from the file, updates

02435: * modification times and calls proper subroutines depending on whether

02436: * we do direct 10 or a standard buffered write.

02437. =

02438: * It expects i_mutex to be grabbed unless we work on a block device or

02439: * similar object which does not need locking at all.

02440: =

02441: = This function does *not* take care of syncing data in case of O_SYNC

02442: * write. A caller has to handle it. This is mainly due to the fact that we

02443: * want to avoid syncing under i_mutex.

02444:. =/

02445:ssize_t___generic_file_aio_write(struct kiocb *iocb,

02445: const struct iovec *iov ,

02446: unsigned long nr_segs, loff _t *ppos)

02447: {

02448: struct file *file = iocb->Kki _filp;

02449: struct address_space * mapping = file->f_mapping;

02450: size_t ocount; /> original count */

02451: size_tcount; /> after file limit checks */

02452: structinode *inode = mapping->host;

02453: loff t pos;

02454: ssize t written,;

02455: ssize_t err,

02456:

02457: ocount = 0;

02458: err = generic_segment_checks(iov, &nr_segs, &ocount,
VERIFY_READ);

02459: if (err)

02460: return err,

02461

02462:

count = ocount;

15


mailto:@iocb:
mailto:@iov:
mailto:@nr_segs:
mailto:@ppos:

Linux WAZ 5 SCHFid 2

02463:
02464:

pos = *ppos;

Scif Fflgeneric_segment_checks () ki EriovecH 45 19 F i XA %hE (2458
17) o« B EE, EHAEE RS NEHE KN (RZHUF0 A, LRSI
PR S K/ NR ], countfE A 228K

02465:
02466:
02467:
02468:
024609:
02470:
02471:

02472:
02473:
02474:
02475:
02476:
02477:
02478:
02479:
02480:
02481.:
02482:
02483:

vfs_check frozen(inode->i_sh, SB_ FREEZE WRITE);

/> We can write back this queue in page reclaim */
current->backing_dev_info = mapping->backing_dev_info;
written = 0;

err = generic_write_checks(file, &pos, &count,
S_ISBLK(inode->i_mode));
if (err)
goto Jout;

if (count==0)

goto Jout;
err = file_remove_suid(file);
if (err)

goto Jout;

file_update_time(file);

vfs_check_frozen () FiSnapshotIhfeH 3, WA LLAEE .

¢ & current->backing_dev_info[1J{ Jfile->f_mapping->backing_dev_info (246817) .
BB ZAE N H &8 SRV 4 i R file->f_mapping 4G 1 I 0TI 915 #IR A b, RIEAR
FITE RIS ZE, thi2antt.

generic_write_checks () R &M 1ZCAF 12 S AN ERR, XM RG2S R
A RNEIREIG R (247147)

B R suidbr B350, T HATAE AT AT SO, i sgid bR S 150 (247817
BESRE S0, it izeg (Biad) , BUCCHFnaZ Zid & Einode i), I
H¥inodebric E (a5 R4 ED , file_update_time (O 5 # ORIV iR I A] (2482

4,

17

02484:
02485:
02486:

/> coalesce the iovecs and go direct-to-BIO for O_DIRECT */
if (unlikely(file->f_flags & O_DIRECT)) {
loff tendbyte;
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02487. ssize _twritten_buffered;

02488:

02489: written = generic_file_direct_write(iocb, iov, &nr_segs,
02490: pos,ppos, count, ocount);

02491: if (written <0 || written == count)

02492: goto Jout;

02493: />

02494:. * direct- io write to a hole: fall through to buffered 1/0
02495: * for completing the rest of the request.

02496: */

02497: pos += written;

02498: count -= written;

02499: written_buffered = generic_file_buffered_write(iocb,
02500: iov,nr_segs, pos, ppos, count,

02501: written);

02502: />

02503: * If generic_file_buffered_write() retuned a synchronous error
02504: * then we want to return the number of bytes which were
02505: * direct- written, or the error code if that was zero. Note
02506: * that this differs from normal direct-io semantics, which
02507: * will return - EFOO even if some bytes were written.
02508: */

02509: if (written_buffered < 0) {

02510: err = written_buffered;

02511: goto Jout;

02512: }

02513:

02514 />

02515: * We need to ensure that the page cache pages are written to
02516: * disk and invalidated to preserve the expected O_DIRECT
02517: * semantics.

02518: */

02519: endbyte = pos + written__buffered - written - 1;

02520: err = do_sync_mapping_range(file->f_mapping, pos,
02521: endbyte,SYNC_FILE_RANGE_WAIT_BEFORE]|
02522: SYNC_FILE_RANGE_WRITE]

02523: SYNC_FILE_RANGE_WAIT_AFTER);
02524: if (err==0){

02525: written = written_buffered;

02526: invalidate _mapping_ pages(mapping,

02527: pos >> PAGE_CACHE_SHIFT,

02528: endbyte >> PAGE_CACHE_SHIFT);
02529: }else{

02530: />

02531: * We don't know how much we wrote, so just return
02532: * the number of bytes which were direct- written
02533: */

02534:

02535: }else {

02536: written = generic_file_buffered_write(iocb, iov,
02537: Nr_segs,pos, ppos, count, written);

02538: }

02539: out:
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02540: current->backing_dev_info = NULL;
02541: return written ? written : err;
02542:}? end generic_file_aio_write ?

02543: EXPORT_SYMBOL(_generic_fiIe_aio_write);
47575 R ADirect 10 (A& it TiHiCache) , ARt 4T2485~25351T. Aidk*
EEHEA T T Cache M1 TE, FRATH H3H 73 Linux N #% Cache Ll .
AT ) AR HS & — S ik A 21 L A0 ST s B el Ta) o T 5 ORI 2 AR 2
F & %generic_file_buffered_write () K5E k.

2.7 generic_file_buffered_write ()

€ SCHT S f tstruct iov_iter, RS SCHFIME R, WAZE . SR K/ B prief &

it — b4 (240517) , SRJE 1A generic_perform_write (O #4755 #4E.
02395: ssize t
02396: generic_file buffered write(struct kiocb *iocb,

const struct iovec *iov,

02397: unsigned long nr_segs, loff _t pos, loff t *ppos,
02398: size_tcount, ssize t written)
02399: {

02400: struct file *file = iocb->ki_filp;

02401: struct address_space *mapping = file->f_mapping;
02402: ssize t status;

02403: structiov_iteri;

02404:

02405: Iov_iter_init(&i, iov, Nnr_segs, count, written);

02406: status = generic_perform_write(file, &i, pos);

02407:

02408: if (likely(status >=0)) {

02409: written += status;

02410: *pPpos = pos + status;

02411: }

02412:

02413: />

02414: * If we get here for O_DIRECT writes then we must have fallen through
02415: * to buffered writes (block instantiation inside i_size). So we sync
02416: * the file data here, to try to honour O_DIRECT expectations.
02417: >/

02418: if (unlikely(file->f_flags & O_DIRECT) && written)

02419: status = filemap__write_and_wait_range(mapping,
02420: pos, pos + written - 1);

02421:

02422: return written ? written : status;

02423:} ? end generic_file_buffered_write ?

02424 EXPORT_SYM B OL(generiC_fi le_buffered_write);
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02425:

WHEAEW T, 5XXM#82 %, generic_perform_write () R[5, B C5EE AH
Bl (240917) MICHE4ATALE (24101T) .

ST N0 _DIRECT, T2 ut 2 Hfilemap_write_and_wait_range () , ¥
W [pos, pos+written-1] ¥ [l P 1 5] 20 2 RE AL .

2.8 generic_perform_write ()

2.8.1 extdX{FZYaddress_space_operations

extd X R G MX Text3, BNy —Fhaddress_space_operations 5 i%ext4_da_aops,

dalf) & St &delay allocation. X877y e L IITE L AHs/extd/inode.cSCAFH

04103: static const struct address_space_operations
ext4 _ordered_aops ={

04104: .readpage = ext4_readpage,

04105: .readpages = ext4_readpages,

04106: .Wwritepage = ext4_writepage,

04107: .Sync_page = block_sync_page,

04108: write_begin = ext4_write_begin,

04109: .write_end = ext4_ordered_write_end,

04110: .bmap = ext4_bmap,

04111: .invalidatepage = ext4_invalidatepage,

04112: .releasepage = ext4_releasepage,

04113: direct_I10 =ext4 _direct_10O,

04114: .migratepage = buffer_migrate_page,

04115: is_partially_uptodate = block_is_partially uptodate,
04116: .error_remove_page = generic_error_remove_page,
04117: };

04118:

04119: static const struct address_space_operations
ext4_writeback aops ={

04120: .readpage = ext4_readpage,

04121: .readpages = ext4_readpages,

04122: .writepage = ext4_writepage,

04123: .Sync_ page = block_sync_page,

04124: write_begin =ext4_write_begin,

04125: .write_end = ext4_writeback write _end,
04126: .bmap =ext4_bmap,

04127: .invalidatepage = ext4_invalidatepage,
04128: .releasepage = ext4_releasepage,

04129: direct_I0O =ext4_direct_I0O,

04130: .migratepage = buffer__migrate_page,
04131: is_partially_uptodate = block_is_partially uptodate,

04132: .error_remove_page = generic_error_remove_page,
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04133: };
04134:

04135: static const struct address_space_operations
ext4 journalled_aops={

04136: .readpage = ext4_readpage,

04137: .readpages = ext4_readpages,

04138: .writepage = ext4_writepage,

04139: .Sync_page = block_sync_page,

04140: .write_begin = ext4_write_begin,

04141 .write_end = ext4_journalled_write_end,

04142: .set_page_dirty = ext4_journalled_set_page_dirty,
04143: .bmap =ext4_bmap,

04144 .nvalidatepage = ext4_invalidatepage,

04145: .releasepage = ext4_releasepage,

04146: .is_partially_uptodate = block_is_partially uptodate,
04147: .rror_remove_page =generic_error_remove_page,
04148: }:

04149:

04150: static const struct address_space_operations
ext4 _da_aops={

04151: .readpage = ext4_readpage,

04152: .readpages = ext4_readpages,

04153: .writepage = ext4_writepage,

04154: writepages  =ext4_da_writepages,

04155: .Sync_page = block_sync_page,

04156: .write_begin =ext4_da_write_begin,

04157: .write_end =ext4 _da_write_end,

04158: .bmap = ext4 _bmap,

04159: .Invalidatepage =ext4 _da_invalidatepage,

04160: .releasepage = ext4_releasepage,

04161: direct_I10 =ext4 _direct_10O,

04162: .migratepage = buffer_migrate_page,

04163: .is_partially_uptodate = block_is_partially uptodate,
04164: .error_remove_page = generic_error_remove_page,
04165: };

04166:

2.8.2  extdXfFFE%idelay allocationt/L#l

ZER 43 it (Delayed allocation)iZ 5 A th#x Aallocate-on-flush, 7] LA FF U/ RGE I PE
ft. R buffer IO S BRAEHR 220 J (AT o3 T I P2 HEAR 280808 101 5 i B AT, RIDAL
PR IR S N, SO RGEA N B, X5 B S R G R e b e 2
FIBCRARRT . 5356, BT extAff X f ik ar URAE U i) SO R/ MR 73 L SR, I8
TR

i W AR AT Buffer Writel, S St SE PR AR DU VI EE IR AR B F R LN 70 B A A7

T (page cache) Jf IRAF X LEH 4, <5455 HI 7 1 F fsync A R R s il BT B 45 Ay R Gefi A€
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I Bl SR . FEERE S U Blpage cachelX —id fir, R AIX LR LRI B4y Toxs B

i 7E % fdelalloc (delay allocation) J&, IR SIEH AR, 1£4Kbuffer Write
I, Hlls <9 R A7 2lpage cacher, 1HJE RGNS JyiX O304 73 FoAH BN RO RERE B, A
REWREA DL NXEHHE R A, DU TRE 5 2 15 7 2R e 75 e il 4%
Peo FEFI i FfsyncEE RGN IS RENT, RG22l bR W 2o BH A P X L
Bl o FoE AL e . IXRE, SO RG] DU I LS & T [R])— AN ST Hdhs 70 Bl R B 2k (1 il i
], ATARAL G B U5 il P g

2.8.3  genric_perform_write ()

generic_perform_write () BRI AE T mm/filemap.c.
02302: static ssize_t g@neric_perform_write(struct file *file,

02303: struct iov_iter *i, loff_t pos)

02304 {

02305: struct address_space *mapping = file->f_mapping;
02306: const struct address_space_operations *a_ ops =

mapping->a_ops;
02307: long status = 0;
02308: ssize_twritten = 0;
02309: unsigned int flags = 0;

02310:

02311: /*

02312: * Copies from kernel address space cannot fail (NFSD is a big user).
02313: */

02314:  if (segment_eq(get_fs(), KERNEL_DS))

02315: flags |= AOP_FLAG_UNINTERRUPTIBLE;

02316:

A HTIOHAT IR TN T, BARZARERH IR R S RIIVOERAETT LAYk

i, AEEEAOP_FLAG_UNINTERRUPTIBLEHRZE (2314~23154T) .

02317: do{

02318: struct page *page,;

02319: pgoff_tindex; /* Pagecache index for current page */
02320: unsigned long offset; /* Offset into pagecache page */
02321: unsigned long bytes; /* Bytes to write to page */

02322: size_tcopied,; /> Bytes copied from user */

02323: void *fsdata;

02324:
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02325: offset = (pos & (PAGE_CACHE_SIZE - 1));

02326: index = pos >> PAGE_CACHE_SHIFT;

02327: bytes = min__t(unsigned long, PAGE_CACHE_SIZE - offset,
02328: iov_iter_count(i));

index: 47iposfi & 7Epagecachelf)Z& 5] (LATUH AK/INAEAL) o
offset: SH7ETLTH M FWFZ o
bytes: EE M 73 ) #5 UL EI R Ko

02329:

02330: again:

02331: />

02332: * Bring in the user page that we will copy from _first_.
02333: * Otherwise there's a nasty deadlock on copying from the
02334: * same page as we're writing to, without it being marked
02335: * up- to- date.

02336: *

02337: * Not only is this an optimisation, but it is also required
02338: * to check that the address is actually valid, when atomic
02339: * usercopies are used, below.

02340: */

02341: if (unlikely(iov_iter_fault_in_readable(i, bytes))) {
02342: status = -EFAULT;

02343: break;

02344: }

02345:

02346: status = a_ops->write_begin(file, mapping, pos, bytes, flags,
02347: &page, &fsdata);

02348: if (unlikely(status))

02349: break;

02350:

WHZ5I A (file->f_mapping) Haddress_spaceX} % fliwrite_begin /7% (2346
17) 5 write_beginJ7 ¥4 AiZ I BL RV AL B R X 1 358 FHJE, FRATS PRAI5r Hrextd SC1F

RGPl write_beginJjikext4_da_write_begin () .

02351: if (mapping_writably _mapped(mapping))
02352: flush__dcache_page(page);
02353:

mapping->i_mmap_writableid. 5xVM_SHAREEJL LT £, 2
mapping_writably_mapped () A%ET0, WHLHZITH#E 2 AN ILZMH, A
flush_dcache_page () . flush_dcache_page O) ¥dcache#f i ffipage H ()£ = £memory

B3, DIffiFdcache P FI%dE S memory Py FIEHE 19— 801 . (HAEX864LH4
2
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flush_dcache_page OO HISEHNZS, AMBATLAT#EEAE.

02354:
02355:

02356:
02357:
02358:
02359:

pagefault_disable();

copied = iov__iter_copy_from_user_atomic(page, i,
offset, bytes);

pagefault_enable();

flush__dcache_page(page);

mark_page_accessed(page);

P S BSOS AE T 2, WAZR AN RE BT P il 2 TR R AT 5 A& S (o il
AP Zsodt, ATRES AR T ) o DRAER Bl S RIRE AL AT, Sel s 'S Bl A
SHEBIARZEIF SR #5 UERAT, SeRM T W, 7% IUE0n, (ERETTI i, Jibs

T IF) (2354~23591T)

02360:
02361:
02362:
02363:
02364:
02365:
02366:
02367:

status = a_ops->write_end(file, mapping, pos, bytes, copied,
page, fsdata);
if (unlikely(status < 0))
break;
copied = status;

cond_resched();

B RS BN A 85, I extd XX &4t ffladdress_space_operations|f]

write_end /5%, FITHE Blextd XA RS A 4M L writeback. ordered. journalledflidelay

allocation. fn#kextdsr X, BRNJT A Ndelay allocation. X ffjwrite_end77 %A

ext4_da_write_end () .

cond_resched () & M4FTHEFEHITIF_NEED RESCHED#RE, #FiZbr&E NikE, NI

W Hscheduler® %, AR — NHIFEFHRNIBIT -

02368:
02369:
02370:
02371:
02372:
02373:
02374:
02375:
02376:
02377:

iov_iter_advance(i, copied);
if (unlikely(copied == 0)) {
/*
* If we were unable to copy any data at all, we must

* fall back to a single segment length write.
*

* If we didn't fallback here, we could livelock

* because not all segments in the iov can be copied at
* once without a pagefault.

*/
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02378:

02379:
02380:
02381:

bytes = min__t(unsigned long, PAGE_CACHE_SIZE -

offset,iov_iter_single_seg_count(i));
goto Tagain;

Ha_ops->write_end O $ATEMUA, SEIRHRFER T GERE, WA EHIE
HRWA L, FOVRZEHERES AP0 o 5T RAE E friov_iter85 A KIE R, &
FESFMALE . BEEE /N BRATENE (23681T) . #icopied{H A0, ¥ REK HdE
M P MBI NAZES, SRS 3% (2369~23801T) .

02382:
02383:
02384:
02385:
02386:
02387:
02388:
02389:
02390:
02391:
02392:

02393:} 2

02394:

pos += copied;
written += copied;

balance_dirty pages_ratelimited(mapping);
if (fatal_signal_pending(current)) {

status = -EINTR;

break;

}

}? end do ? while (iov_iter_count(i));

return written ? written : status;
end generic_perform_write ?

2382~238347 5 H AL B pos Al L 58 LS IHHE KN

i Fibalance_dirty_pages_ratelimited () kA2 U1 Cache H I UL L2 75 it —
MERE CEENRFGFTLA40%) o i RE, #iH Hwriteback_inodes O &hl# )L+
TR b (238517) .

KFEF FHR LS, Rk, generic_perform_write () REIHATEE, FiE
R e
7Egeneric_perform_write () MEHATTERSG, FATRENE LA F 7 AL

(D
(2)
(3

TR O 2 8 DL T Cache (A% ZE(E]D)

Hdle DU bR Ic

HAER G R B X, XA “EIRE” Bk RmmEAIS 2 Fmt . 720k
B, ErESEEEE B .
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1. extdX{EF&%ia_ops->begin_write () FFikextd_da_write_begin ()

Linux3CAF 22 GEVFS 26 B TR P H95 NB0s 20 BRI CBRIAN4KB) o xf T
BATUE, VFS&IdH R C4 AR T buffer_headZsty, #5EAT 012, M AILAIE
buffer_head; # C.4 8Nk A4 Nbuffer_headfPIRAS, AlfEbuffer_head & 7% 0. & 545
WA ST A, Xt Ea_ops->write_begin () J5EERI EE IR,

a_ops->write_begin O f& HVFSIRHER — ML, BAR ARG 5Tz 1. extd

A RSB K Hldelay allocation/7i%,  HSZHLR) i % vextd_da_write_begin O .
03265: static int ext4_d a_write_b €g IN(struct file *file, struct

03265:
03266:
03267:
03268:
03269:
03270:
03271:
03272:
03273:
03274:
03275:
03276:
03277:
03278:
03279:
03280:
03281:
03282:
03283:
03284:

address_space * mapping,
loff _t pos, unsigned len, unsigned flags,
struct page **pagep, void **fsdata)

int ret, retries = 0;

struct page *page,

pgoff tindex;

unsigned from, to;

struct inode *inode = mapping->host;
handle_t*handle;

index = pos >> PAGE_CACHE_SHIFT;
from = pos & (PAGE_CACHE_SIZE - 1);
to =from + len;

if (ext4_nonda_switch(inode->i_sb)) {

*fsdata = (void *)FALL_BACK_TO_NONDELALLOC;
return ext4_write_begin(file, mapping, pos,
len, flags, pagep, fsdata);

}

RFAEIR 73 e, 25 8 Y i A7 25 (B 25 PN R o 5 BT R SR 8 IR BRI T — S b B, 3k
ANHEFK Hdelay allocation, )##|4F 4EiR 7 BofE s 5 £ (3280~328217) -

03285:
03286:

03287

*fsdata = (void *)0;
trace_ext4_da_write_begin(inode, pos, len, flags);

: retry:
03288:

03289:
03290:
03291:
03292:
03293:
03294:

03295:
03296:

/*
* With delayed allocation, we don't log the i_disksize update
* if there is delayed block allocation. But we still need
* to journalling the i_disksize update if writes to the end
* of file which has an already mapped buffer.
*/
handle = ext4_journal_start(inode, 1);
if (IS_ERR(handle)) {
ret = PTR_ERR(handle);
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03297:

03298:
03299:

03300:

03301:
03302:
03303:

03304:
03305:
03306:
03307:
03308:

goto Jout;
}

/* We cannot recurse into the filesystem as the transaction is already
* started */

flags |= AOP_FLAG_NOFsS;
page = grab_cache page_ write begin(mapping, index,

flags);
if (‘page) {
ext4_journal_stop(handle);
ret = -ENOMEM;
goto Jout;

}

T exta st Z4cH ERA (329417) , W EFREN NAOP_FLAG_NOFS (330117)

AOP_FLAG_

NOFS#z & &V H At helperfCALHE 4T WAE o BCHY, EEFRGFP_FShrd .

i Hgrab_cache_page write_begin () fEpagecache ' & I (330317) . Wik
BT %0, WESIN SRR E PG _lockedbr . WIHRIZ TUANE T CacheH, M43 Big—ANHr

b, FFifHadd _to_page_cache_Iru () , Rz idf AT HiCache, XA p&HH 238 i it

T 51 4

Hi& B PG _lockedbrd. #igrab_cache page write_begin () ¥%AERINIR [A]

U, W ARGERAENAL T, sBaAR S S HE I A, KRIGR A (3304~330817) .

03309: *pagep = page;

03310:

03311: ret = block_write_begin(file, mapping, pos, len, flags,

03312: pagep, fsdata,ext4 _da_get block prep);

03313: if (ret<0){

03314: unlock page(page);

03315: ext4_journal_stop(handle);

03316: page_cache_release(page);

03317: />

03318: * block_write_begin may have instantiated a few blocks

03319: * outside i_size. Trim these off again. Don't need

03320: * i_size read because we hold i_mutex.

03321 */

03322: if (pos + len > inode->i_size)

03323: ext4 truncate_failed write(inode);

03324: }

03325:

03326: if (ret ==-ENOSPC &&ext4_should_retry_alloc(inode->i_sb,
&retries))

03327: goto Tretry;

03328: out:

03329: return ret;

03330:} 2

end ext4_da_ write_begin ?
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03331:

block_write_begin () £ 7L T A Kbuffer_headffIR#, Uibuffer_head & 75 2.4
AT LTS, T @ ST L buffer_head, 75 B B $ext4_da_get_block_prep O
5 Y B A B SR G R, I block 1 B bR & AZBH_New. BH_Mapped. BH_Delay
(FIRIZRAE B NI R FREAT IR 70 BE)  (33114T)

7Eblock_write_begin () %, 32BN G b TURZE b X Sk 3AE . P 2 1Al 5 &
R B R .

—> b _data

= => private
=3 b this_page
— > b page

B5 Zerh il gt X Sk 8 &

2. extd &R %ia ops->write_end () 75i%ext4 da_write_end ()

ext4_da_write_begin () R SZIAE N fHfs/extd/inode.cH.

03355: static int @Xt4_da_write_end(struct file *file,

03356: struct address_space *mapping,

03357: loff _t pos, unsigned len, unsigned copied,
03358: struct page *page, void *fsdata)

03359: {

03360: struct inode *inode = mapping->host;

03361: intret =0, ret2;
03362: handle_t *handle = ext4 journal current_handle();
03363: loff tnew_i_size;
03364: unsigned long start, end;
03365: int write_mode = (int)(unsigned long)fsdata;
03366:
03367:  if (write_mode == FALL_BACK_TO_NONDELALLOC) {
03368: switch (ext4_inode_journal_mode(inode)) {
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03369:
03370:
03371:
03372:
03373:
03374:
03375:
03376:
03377:
03378:
03379:

case EXT4_INODE_ORDER_DATA_MODE:
return ext4_ordered_write_end(file, mapping,
pos,len, copied, page, fsdata);
case EXT4 _INODE_WRITEBACK_DATA_ MODE:
return ext4_writeback_write_end(file, mapping,
pos,len, copied, page, fsdata);
default:
BUG();

ext4_da_write_begin OO R, FHEEE FR S NBR T —2 fl, s redkse A
delay allocationfi =\, 715 & 5 ¥ 20 YFALL_BACK_TO_NONDELALLOC.3367~3377

TR FLE BIfE 4 5 B, B ¥horderedflwriteback i =

03380:
03381:
03382:
03383:
03384:
03385:
03386:
03387:
03388:
03389:
03390:
03391:
03392:
03393:

03394:

03395:
03396:
03397:

03398:
03399:
03400:
03401:
03402:
03403:
03404:
03405:
03406:
03407:
03408:
034009:

03410:
03411:
03412:

trace_ext4 da_write_end(inode, pos, len, copied);
start = pos & (PAGE_CACHE_SIZE - 1);
end = start + copied - 1;

/*

* generic_write_end() will run mark_inode_dirty() if i_size

* changes. So let's piggyback the i_disksize mark_inode_dirty
* into that.

*/

new_i_size = pos + copied;
if (new_i_size > EXT4_I(inode)->i_disksize) {
if (ext4_da_should_update_i_disksize(page, end)) {
down_write(&EXT4_I(inode)->i_data_sem);
if (new_i_size > EXT4_ I(inode)->i_disksize) {
/*
* Updating i_disksize when extending file
* without needing block allocation
*/
if (ext4_should_order_data(inode))
ret =ext4_jbd2_file_inode(handle,
inode);

EXT4_I(inode)->i_disksize = new_i_size;
}
up_write(&EXT4_I(inode)->i_data_sem);
/* We need to mark inode dirty even if
* new_i_size is less that inode->i_size
* bu greater than i_disksize.(hint delalloc)
>/
ext4 _mark_inode_dirty(handle, inode);
} ? end if ext4_da_should_update... ?
}? end if new_i_size>EXT4_I(ino... ?
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fEext4_inode_infoZstfAdr, 48w disksizeid Sk _Linode K/, i_disksizelf){E
SR SO SR A A A b RN o 2 BT SO B pos N A% S B £ & copiedi#iid
i_disksize (339117) , Hit— 16 A delay allocationtL#| T2 75 75 2 5 #_disksize (3392

17) o B disksizelf, Bk S T EEH (33991T) , o ¥inode i & ydirty.

03413: ret2 = generic_write_end(file, mapping, pos, len, copied,
03414: page, fsdata);

03415: copied =ret2;

03416: iIf (ret2 <0)

03417: ret = ret2,;

03418: ret2 = ext4_journal_stop(handle);

03419: if ('ret)

03420: ret = ret2;

03421:

03422: return ret ? ret : copied;
03423:} ? end ext4_da_write_end ?
03424

$ N ki Hgeneric_write_end () , F3%Mlextd 34 R Sifjournal.
2.8.4  genric_write_end ()

generic_write_end () pRETE S ffs/buffer.cHi.

02084: int generic_write_end(struct file *file, struct
address_space *mapping,

02085: loff _t pos, unsigned len, unsigned copied,
02086: struct page *page, void *fsdata)

02087: {

02088: struct inode *inode = mapping->host;

02089: inti_size_changed =0;

02090:

02091: copied = block_write_end(file, mapping, pos, len, copied,
page, fsdata);

02092:

02093: /*

02094. * No need to use i_size_read() here, the i_size

02095: * cannot change under us because we hold i_ mutex.

02096: *

02097: * But it's important to update i_size while still holding page lock:
02098: * page writeout could otherwise come in and zero beyond i_size.
02099: */

02100: if (pos+copied > inode->i_size) {

02101: i_size_write(inode, pos+copied);

02102: I_size_changed =1,

02103: }
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02104:
02105:
02106:
02107:
02108:
02109:
02110:
02111:
02112:
02113:
02114:
02115:
02116:
02117:

02118
02119

12

unlock_page(page);
page_cache_release(page);

/*
* Don't mark the inode dirty under page lock. First, it unnecessarily
* makes the holding time of page lock longer. Second, it forces lock
* ordering of page lock and transaction start for journaling
* filesystems.
*/
if (i_size_changed)
mark_inode_dirty(inode);

return copied;
end generic_write_end ?

: EXPORT_SYM BOL(generic_write_end);

02120:

i Fblock_write_end () #2325 iER (209117) , 4R )5 14 B pagefdirtybric (2114~

211511 .

2.8.5

block_write_end ()

block_write_end () & &1 LB 7E S AFs/buffer.cHr .

02048: intblOC k_write_en d(struct file *file, struct address_space
02049:
02050:

02051:

{

02052:
02053:
02054:
02055:
02056:
02057:
02058:
02059:
02060:
02061:
02062:
02063:
02064:
02065:
02066:
02067:
02068:
02069:
02070:
02071:
02072:

02073:

*mapping, loff _t pos, unsigned len, unsigned copied,
struct page *page, void *fsdata)

struct inode *inode = mapping->host;
unsigned start;

start = pos & (PAGE_CACHE_SIZE - 1);

if (unlikely(copied < len)) {
/*
* The buffers that were written will now be uptodate, so we
* don't have to worry about a readpage reading them and
* overwriting a partial write. However if we have encountered
* a short write and only partially written into a buffer, it
* will not be marked uptodate, so a readpage might come in and
* destroy our partial write.
S
* Do the simplest thing, and just treat any short write to a
* non uptodate page as a zero-length write, and force the
* caller to redo the whole thing.
*/
if (!PageUptodate(page))
copied = 0;

page_zero_new_buffers(page, start+copied, start+len);
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02074:

02075: flush__dcache_page(page);

02076:

02077: /* This could be a short (even 0-length) commit */

02078: ___block_commit_write(inode, page, start, start+copied);
02079:

02080: return copied;
02081:} ? end block_write_end ?

02082: EXPORT_SYM B OL(bIock_write_end);

02083:

block_write_end () FZZ%F  block_commit_write () pR& K35,
__block_commit_write () ApageH 14— buffer_head4it4 X & BH_Dirtybric .

01926: staticint___Block_commit_write(struct inode *inode,

01927: struct page *page, unsigned from, unsigned to)
01928: {

01929: unsigned block_start, block end,;

01930: int partial = 0;

01931: unsigned blocksize;

01932: struct buffer _head *bh, *head,;

01933:

01934: blocksize = 1 << inode->i_blkbits;

01935:

01936: for(bh = head = page_buffers(page), block_start = 0;
01937: bh '=head || 'block_start;

01938: block start=block_end, bh = bh->b_this_page) {
01939: block end = block_start + blocksize;

01940: if (block_end <= from || block_start >=to) {

01941: if ('buffer_uptodate(bh))

01942: partial = 1;

01943: }else{

01944: set_buffer _uptodate(bh);

01945: mark__buffer_dirty(bh);

01946: }

01947: clear_buffer_new(bh);

01948: }

01949:

01950: /*

01951: * |If this is a partial write which happened to make all buffers
01952: * uptodate then we can optimize away a bogus readpage() for
01953: * the next read(). Here we 'discover' whether the page went
01954: * uptodate as a result of this (potentially partial) write.
01955: */

01956: if (!partial)

01957: SetPageUptodate(page);

01958: return O;

01959:}? end ___ block_commit_write ?

01960:
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__block_commit_write () $ATH R

(1) X AZEEERMP AR, WEZMXLBH_Uptodate f1BH_Dirty#x

+

on s

(2) KR [inodedric Ak
(3) & TR A 22 X # SEup-to-date, % & T PG_uptodatekr & ;

(4)  WHEIHPG_dirtybrdi, FFREIER oo R TR S -

2k, write O WHBERE 7. Hawrte O A, HdEpEE SIRE EETE?
FIPAE L, BATEEE BIREEES 266 ERIsh e, (O 5 S rEdE 2 P sl #s L2
iiCacherfr (ARZZIED , X5 Hdl ik ic i, (EESRSERIERS 2 EX. X
K& HEIRE” HiR.

FATHREAE Linux A RZEIR S AL P4 20 M Bt 5 AR s 7
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