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2 EHXHRGSextdXHRLGE

FE T AZIRRS R, [ Rread O BREURA,

ssize_t read(unsigned int fd, char * buf, size_t count)

read () BRECZ MITITHISCHF P U . firead O BRIZH, WIR A1 2 A 775 8. e )
IESCPER R, MR EI0. A SRR, WR I — 1. A 2 i B0 ] {8 5 Br s 3 /1 71 b T 20K

BT

o BRI SCARIN, FERRR SRR BT O RL T R . B, RIS R
AIIEA 50N 71, M ERiE20040N 745, Nreadik 150, F—yk i freadlf, £ KR [AI0 (X
1 FE 3t o

o M NEHB AT, ST S AT
o WL 00 TR LR T Al PR [ F T BESR EEH
o SRR &, PR, —KREIER M.

BRI NS BT A AT AR, AR 8] 2 |, %A RS S N S PS5 1 7 1 4

2.1 sys read ()

sys_read OO ZRG I Hread O MISLIL, JEISTE X fHfs/read_write.cH .

00372: SYSCALL_DEFIN E3(read, unsigned int, fd, char __user *, buf,

00373: {
00374:
00375:
00376:
00377:
00378:
00379:
00380:
00381:
00382:
00383:
00384:
00385:
00386:
00387: }
00388:

size_t, count)

struct file *file;
ssize_t ret = -EBADF;
int fput__needed;

file = fget_light( fd, &fput_needed);

if (file) {
loff_t pos = file_pos_read(file);
ret = vfs_read(file, buf, count, &pos);
file_pos_write(file, pos);
fput_light(file, fput_needed);

return ret;
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fEsys_read () pR#h, LBl EiARvis_read OO , HglifEread OO BB L,
file_pos_read () Aifile_pos_write () IZhEEER—, 43 A LB/ SE B AT SO 5 07 B
file_pos_write ) EARIEESCAAE R, TR UL S E . XA R BUEIS fEfsiread_write.c
i,

fget_light () & [T FF SCLEfile 5.

Fifiles_struct N Z R FEIL T (fput_neede=1) , fput_light OO i Hfput O JIL=
T
2.1.1  fget_light (O Fafput_light O

1. fget_light OO

fget_light O HRIEFT A SR B Z T S AF Rifileghty, RIS 7Efs/file_table.ct. Al
HITEfEread SCAFRT, W EJaHopen O FTH SO, FTH UG, Hiss A FH N SO IR 75 fd

Jefilexdt 5o

00291: /*

00292: * Lightweight file lookup - no refcnt increment if fd table isn't shared.
00293: *You can use this only if it is guranteed that the current task already
00294: * holds a refcnt to that file. That check has to be done at fget() only
00295: *and a flag is returned to be passed to the corresponding fput_light().
00296: * There must not be a cloning between an fget_light/fput_light pair.

00297: */

00298: struct file *fget_llg ht(unsigned int fd, int *fput_needed)
00299: {

00300: struct file *file;

00301: struct files_struct *files = current->files;

00302:

00303: *fput_needed =0;

00304: if (Iikely((atomic_read(&files->count) == 1))) {
00305: file = fcheck_files(files, fd);

00306: }else {

00307: rcu_read_lock();

00308: file = fcheck_files(files, fd);

00309: if (file) {

00310: if (atomic_long_inc_not_zero(&file->f_count))
00311: *fput_needed =1;

00312: else

00313: /* Didn't get the reference, someone's freed */
00314: file = NULL;

00315: }

00316: rcu_read_unlock();

00317: }

00318:

00319: return file;
00320: } « end fget_light »
00321:

XfTfget_light (O 1 Z%ifput_needed, TEZREGERF O U, FixdfEfdREAILE,

AN G+ H . A rfd 32 et =, el Biitfile->f_countfIfl, #iZMEAET1, N
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FHARRILTZH (countE B o HEFEARILZ S, Bt fput_needed IE# 91 (311
1), HIkR 2i@itatomic_long_inc_not_zero OO #8hn 7 SoEx %51 F 5.

N CATH A ffilesE M AR H i f, J@idfcheck files O BRBGKEL, JRASTE
include/linux/fdtable.h . Xt Ffiles_structfifile i 454, nILAZ% (Linux L RSE) =

W files->fd[fd] B2 CHTFF S file 4 .

2. fput_light OO

iR fdR R L, Wifget light O B#HKifput_neededffH s A1, HIG T fileZtity
A SO R 5 TH8G SEBOCCHE R 2 fE, ati@E i fput O SR EsCHF 251 FHit-$,  Zinline
PR BOJREIS ZE include/linux/file.h .

00025: static inline void fput_lig ht(struct file *file, int fput needed)
00026: {

00027: if (unlikely(fput_needed))
00028: fput(file);

00029: }

00030:

2.2 vfs_read ()

sys_read O Z&RSGHHread O FsLIL, LM EMAEvEs_read O , Wit Zread O Rk
IS FAE . YRS LE S A fsiread_write.cH.

ZRAAN S filesE T IF U file i, 1ZZ5H 2 ifd ik buf /& 7 2 1A 1 2%
MK, R A BB 7 DLBX B count@ K BB 71 8 pos& U 4RI s
A

00277: ssize_t st_read(struct file *file, char user *buf, size t count,

loff_t *pos)
00278: {
00279: ssize_t ret;
00280:
00281: if (1(file->f_mode & FMODE_READ))
00282: return -EBADF;
00283: if (Ifile->f_op || ({file->f_op->read && !file->f _op->aio_read))
00284: return -EINVAL;
00285: if (unlikely(! access_ok(VERIFY_WRITE, buf, count)))
00286: return -EFAULT;
00287:
00288: ret = rw_verify_area(READ, file, pos, count);
00289: if (ret >=0) {
00290: count = ret;
00291: if (file->f_op->read)
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00292: ret = file->f_op->read(file, buf, count, pos);
00293: else

00294: ret =do_sync_read(file, buf, count, pos);
00295: if (ret > 0) {

00296: fsnotify_access(file->f_path.dentry);

00297: add_rchar(current, ret);

00298: }

00299: inc_syscr(current);

00300:

00301:

00302: return ret;
00303: } « end vfs_read »
00304:

R HEN12 A RIvis_read OO EREUAF A Zdo_sync_read (O , A LAFEf#R Avis_read (O
BtAaXTdo_sync_read () EMEFIEEE, EIHHdo_sync_read OO B BIHEAT — L SR AT .

28T AT A SRV R, AN Fovrie, MR [A-EBADF. {EHAT F LT EHRME 2 A,
AR R le->f_opANAEANAE, I HOUHEAE L threadskaio_read /7 ik b AT — AT LI
7 M EE [F1-EINVAL (28317)

access_ok O Rk P A& KIbuf 2B A L (28517) , VERIFY_WRITEZ R /' buf/2
R[S . VERIFY WRITEML 64 = T VERIFY_READ, K NH P (Ibufr] B i#iE, %R 7]
e

rw_verify_area () 28 B in] (1 S5 2 T A P SR sm i 8, 8t inode 4l #llock 24 i 2
BAERXCER . SO RS T RR VA SR A8, AT LAZEmount i 4552, W R mount I8 E 1
MS_MANDLOCK, U] 5o V73 FH 5% 1l 81

R R AVEMEARS B SR SR E ARG T AT, AR SO RGA A E R,
BARM SO R G i file_operations 45 4 & {1k I T BR B AE I s B Fa Bt . A0 SRS (IR [RIHE K T
0, UtHIEEBENT, HretfE A 5 1i%. Wi Hfsnotify_access () i@HISCAFE#EEEL,
add_rchar O HEhn 247 E 2 s I 775740 (295~2981T)

inc_syscr OO N34 §i it fEread R 40 FH 1 ICER
00215: int rw_verify_area(int read_write, struct file *file, loff_t *ppos,

size_t count)

00216: {

00217: struct inode *inode;

00218: loff_t pos;

00219: int retval = -EINVAL;

00220:

00221: inode = file->f_path.dentry->d_inode;
00222: if (unlikely((ssize_t) count <0))
00223: return retval;

00224: pos = *ppos;

00225:  if (unlikely((pos < 0) || (loff_t) (pos + count) < 0))
00226: return retval;




Linux PWAZ S0t 72

00227:

00228: if (unlikely(inode->i_flock && mandatory_lock(inode))) {

00229: retval = locks_mandatory_area(

00230: read_write == READ ? FLOCK_VERIFY_READ
FLOCK_VERIFY_WRITE,

00231: inode, file, pos, count);

00232: if (retval <0)

00233: return retval;

00234:

00235: retval = security_file_permission(file,

00236: read_write == READ ? MAY_READ : MAY_WRITE);

00237: if (retval)

00238: return retval;

00239: return count > MAX_RW_COUNT ? MAX_RW_COUNT : count;
00240: } « end rw_verify_area »
00241:

X ERRATE Llextd X RGN H], KE— Fextd X1 R 4Gilffile_operations&i), HiE XAE

fslexta/file.c3Cfh . W LAE Flextd XAt R 4 hfile->f_op->read #2372 do_sync_read().
00234: const struct file_operations ext4_file_operations = {

00235: Alseek =extd_llseek,

00236: .read =do_sync_read,

00237: write =do_sync_write,

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

00240: .unlocked_ioctl = ext4_ioctl,

00241: #ifdef CONFIG_COMPAT

00242: .compat_ioctl = 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: };

2.3 do_sync _read ()

231 RB#l0

Linux i I 0B it (/0D BALR R 110, FERXAMEAIT, MifREHZ G, R
FEFFAt = BHZE, ERNERBL NI FPIOmET, WHINAREFAESER 110 R 7E K A
i L AT AT CPUAAT - (ERIEFEEIE AL, 11O R e 5 A # R R0 & . TR
BAERGH L (POSIX) 545 OR FHFE P4 gt deflt 7 iXFhThBE .

FLNOY G IFEA AR AVFERRAORIRZ 11O #4F, A I BE 28 BEE AR T #F 58
Jfo FHJE BRAETRICE] /O $RAFSE KBRS, BEREMUAT DGR 1O #RAFIIE R . 4 110 7t
VFR P RGBT A LA EAIN S Bk, —DNRARFTUEER /0 fEik
AT HECAR R AR B . AR, ETERERI N IR PR AT A 11O SRAE 2 AN RABAER—

10
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AN R EAT .

SIS P 11O #EAE (1 file_operations7772:,  #f8 Fkioch#z il ¥ (1/0 Control Block) . & X

fFinclude/linux/aio.h >,

00087: struct kKiocb {
00088: struct list_head Kki_run_list;

00089: unsigned long ki_flags;

00090: int Ki__users;

00091: unsigned ki_key; /* id of this request */

00092:

00093: struct file *Kki_filp;

00094: struct kioctx *Ki_ctx; /* may be NULL for sync ops */
00095: int (*ki__cancel)(struct kiocbh *, struct io_event *);
00096: ssize t (*Ki__retry)(struct kiocb *);

00097: void (*ki__dtor)(struct kiocb *);

00098:

00099: union {

00100: void ___user *user;

00101: struct task_struct *tsk;

00102: } ki_obj;

00103:

00104: __u6e4 Ki_user_data; /*user's data for completion */
00105: wait_queue_t Ki_wait;

00106: loff_t Ki_pos;

00107:

00108: void *private;

00109: /* State that we remember to be able to restart/retry */
00110: unsigned short Ki__opcode;

00111: size_t Ki_nbytes;  /*copy of iocb->aio_nbytes */
00112: char ___user *ki__buf; /* remaining ioch->aio_buf */
00113: size t ki_left;  /*remaining bytes */

00114: struct iovec Ki_inline_vec; /*inline vector */
00115: struct iovec *Ki__iovec;

00116: unsigned long Ki_nr_segs;

00117: unsigned long Ki__cur_segq;

00118:

00119: struct list_head Kki_list;  /*the aio core uses this
00120: * for cancellation */

00121:

00122: /*

00123: * If the aio_resfd field of the userspace iocb is not zero,

00124 * this is the underlying eventfd context to deliver events to.
00125: */

00126: struct eventfd_ctx *ki__eventfd,;
00127: }« end kiocbh » ;

g R fAstruct kiochH 32 B AR 5145 i

ki_run_list: 122 H I I/ORAERE R s

ki_flags: kioch##iidFFiIbsE;

ki_users: kioch##iiR & A 144

ki_key: SFHIOEIMERIIRE, HEBANKIOCB _SYNC_KEY, NFERHNFHELZIO;

ki_filp: 4875 R AT IVOERAE S B file ) 52

11
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Ki_ctx: F8I 4 HTERAER TP VOM B REIART (context descriptor) ;

ki_cancel: HUH 520 1/OS BTl FH 17723

Ki_retry: Ei 50 1/OERAE B F i 77 72

ki_dtor: % 5kiochii i 45 (11 7

ki_list: f&1R) A VOIS, WEENHT. RURBEAT fIOBRAEHER ;

ki_obj: Xt TR HAE, TR ARIOKIERIRST: X TR ®ME, efm M an
frioch ¥ 45 1) ;

ki_user_data: RI[FI%5 H P dERE I4E s

ki_pos: RIS A E

ki_opcode: FE{EZM (read. writesi#sync) ;

ki_nbytes: K Z A4 5154

ki_buf: FH 23 A1 A7 X T E

Ki_left: 3 52 % 4 ) 7 15 2

ki_wait: J3 2 O#A: ISR RS ;

private: Xt RGE)ZHH .

KiochZf #1173 SUAE TAERE S D4R AE . A RSN REME W AR (X B4 (B T S, K B A
FE RIS HHATID) T S
(L R ETFEFER R T X MRERPTE RN, JFHERA -EIOCBQUEUED %M
Fi#
(2) WRHEAEE B P B RS ARG SE R BRI B R ST TR,
—HIRE], HEAREFRAF I .

2.3.2 do_sync_read ()

do_sync_read () PRELHISEILFARTE A fs/read_write.cH .

00252: ssize_t do_sync_read(struct file *filp, char __ user *buf, size t len,

loff_t *ppos)

00253: {

00254: struct iovec iov ={ .iov_base = buf, .iov_len =len };
00255: struct kioch kiocb;

00256: ssize_t ret;

00257:

00258: init_sync_kiocb(&kioch, filp);

12
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00259: kioch.ki_pos = *ppos;
00260: kiocb.ki_left = len;

00261:

00262: for (;;) {

00263: ret = filp->f_op->aio_read(&kioch, &iov, 1, kiocb.ki_pos);
00264: if (ret '= -EIOCBRETRY)

00265: break;

00266: wait_on_retry_sync_Kkiocb(&kiocb);

00267: }

00268:

00269: if (-EIOCBQUEUED == ret)

00270: ret = wait_on_sync_kiocb(&kiocb);

00271: *ppos = kioch.ki_pos;
00272: return ret;

00273: } « end do_sync_read »
00274

00275; EX PO RT_SYM BO L(do_sync_read);

00276:

BR RO AT AN B S Bkkioch, B FH R BRI S R AT I/ORRAE 1 e BOIRAS ol i %
init_sync_kiocb () kAI4fitkkioch, BEEXTGONFRERE; & kki_key BN
KIOCB_SYNC_KEY, ki_filpi% filp, Tfi#Kiki_obj.task {1 ¥ ~current.

Zinit_sync_kiocb O HKJSZILLE S AFinclude/linux/aio.h .

00129: #define is_sync_kiocb(iocb) ((iocb)->ki_key == KIOCB_SYNC_KEY)

00130: #define init_sync_kiocb(x, filp) \
00131:  do{ \

00132: struct task struct *tsk = current; \
00133: (x)->ki_flags = 0; \

00134: (X)->ki_users =1, \

00135: (x)->ki_key = KIOCB_SYNC_KEY; \
00136: (x)->ki_filp = (filp); \

00137: (x)->ki_ctx = NULL; \

00138: (x)->ki_cancel = NULL; \
00139: (x)->ki_retry = NULL; \

00140: (x)->ki_dtor = NULL; \

00141: (x)->ki_obj.tsk = tsk; \

00142: (x)->ki_user_data = 0; \
00143: init_wait((&(x)->ki_wait)); \
00144: } while (0)

00145:

269~2701T KN TP IOHAEIL B 5E R, i Fwait_on_sync_kioch(&kioch) & 7 I/O#:E 58
%o
extd X R 4 Hfile->f_op->read )58 54 vgeneric_file_aio_read (O (i

ext4_file_operations’E )

13
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2.4 generic_file_aio_read ()

generic_file_aio_read () BRELINLE X Emmifilemap.ct. ZEEread (O R4
A, BFTE SO RS . %R B E D R S R A
HREHANZH, ocbFlioviE T — T CE/M4H, nr_segsi{EF 5L F 41 (do_sync_read

O ZHfLid) |, pposse HRIRATE A AT 50 B .

01332: /**

01333: *generic_file_aio_read - generic filesystem read routine
01334: * @ioch:  kernel 170 control block

01335: * @iov: io vector request

01336: *@nr_segs:  number of segments in the iovec
01337: * @pos: current file position

01338: *

01339: *This is the "read()" routine for all filesystems
01340: *that can use the page cache directly.

01341: */

01342: ssize_t

01343: generic_fiIe_aio_read(struct kiocb *iocb, const struct iovec

01344: *iov, unsigned long nr_segs, loff_t pos)
01345: {

01346: struct file *filp = iocb->Ki_filp;

01347: ssize_t retval;

01348: unsigned long seg = 0;

01349: size_t count;

01350: loff_t *ppos = &ioch->ki_pos;

01351:

01352: count = 0;

01353: retval = generic_segment_checks(iov, &nr_segs, &count, VERIFY_WRITE);

01354: if (retval)
01355: return retval;
01356:

135347 /MR E . generic_segment_checks () FI SR iFiovecttiid (1) FH /1 25 [8] 22 X &
AR RSO R aE M A /N Hisys_read O A&k, R B2, ©2
BT AR . HSHIR WIRIE-EFAULT.

01357: /* coalesce the iovecs and go direct-to-BIO for O_DIRECT */
01358: if (filp->f_flags & O_DIRECT) {

01359: loff_t size;

01360: struct address_space *mapping;

01361: struct inode *inode;

01362:

01363: mapping = filp->f _mapping;

01364: inode = mapping->host;

01365: if (!count)

01366: goto Jout; /* skip atime */

01367: size = i_size_read(inode);

01368: if (pos <size) {

01369: retval = filemap_write_and_wait_range(mapping, pos,
01370: pos + iov_length(iov, nr_segs) - 1);

01371: if (‘retval) {

01372: retval = mapping->a_ops->direct_IO(READ, iocb,
01373: iov, pos, nr_segs);

01374: }

14
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01375: if (retval > 0) {

01376: *ppos = pos + retval;

01377: count -= retval;

01378: }

01379:

01380: /*

01381: * Btrfs can have a short DIO read if we encounter
01382: * compressed extents, so if there was an error, or if
01383: *we've already read everything we wanted to, or if
01384: * there was a short read because we hit EOF, go ahead
01385: *and return. Otherwise fallthrough to buffered io for
01386: * the rest of the read.

01387: */

01388: if (retval <O |] 'count || *ppos >= size) {

01389: file_accessed(filp);

01390: goto Jout;

01391:

01392: } « end if pos<size »

01393:  } «end if filp- >f_flags&O_DIRECT »

01394:

Afifrdirect IOBLERAERS, MIHEANE R, WMt RBbid WZEF (18358~139317) Al
XA A KT Edirect 10, TR RIERE ML FU B T T 24 103, it

e AT1395~14274T Z A ACHD .

01395: count = retval,

01396: for (seg = 0; seg < nr_segs; seg++) {
01397: read_descriptor_t desc;

01398: loff_t offset = 0;

01399:

01400: Ad

01401: * |f we did a short DIO read we need to skip the section of the
01402: * jov that we've already read data into.
01403: */

01404: if (count) {

01405: if (count > iov[seg].iov_len) {
01406: count -= iov[seg].iov_len;
01407: continue;

01408:

01409: offset = count;

01410: count = 0;

01411: }

01412:

01413: desc.written = 0;

01414: desc.arg.buf = iov[seg].iov_base + offset;
01415: desc.count = iov[seg].iov_len - offset;
01416: if (desc.count == 0)

01417: continue;

01418: desc.error = 0;

01419: do_generic_file_read(filp, ppos, &desc, file_read_actor);
01420: retval += desc.written;

01421: if (desc.error) {

01422: retval = retval ?: desc.error;
01423: break;

01424:

01425: if (desc.count > 0)

01426: break;

01427: } « end for seg=0;seg<nr_segs;seg++ »
01428: out:

01429: return retval;
01430: } « end generic_file_aio_read »
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01431: EXPO RT_SYM BO L(generic_fiIe_aio_read);

01432:

1397, 1413~141847/2 & X —-read_descriptor_tRA! il A5 Edesc, %I A8 &R
K BT R EHOIR S, 2RSS P S A ph X 5. 1X B 42 Hiov[seg].iov_basef¥]
i, #tsEsys_read(unsigned int fd, char __user * buf, size_t count) i1 55 24> S £ (111
iov[seg].iov_lenff & Z i3 i 7715 i count.

WItEA Il Az B desc)m , mtif ] i %do_generic_file_read () , & IS H 38 S04 %
feftfilp, WAL BT ppos, desciihifllg ifile_read_actor () Hihit.

generic_file_aio_read () pR&UR [FME 2P DB F 2 X 198, IXAME 2

read_descriptor_t&5 #44 written I .
1. read_descriptor_t#iB4E#

read_descriptor_t¥# 45 4 & X AE 3L AFinclude/linux/fs.hrh .

00578: /*

00579: *"descriptor"” for what we're up to with a read.
00580: * This allows us to use the same read code yet
00581: * have multiple different users of the data that
00582: *we read from a file.

00583: *

00584: * The simplest case just copies the data to user
00585: * mode.

00586: */

00587: typedef struct {

00588: size_t written;

00589: size_t count;

00590: union {

00591: char __user *buf;
00592: void *data;
00593: }arg;
00594: interror;
00595: } read_descriptor_t;
00596:

F R SR

written: 2484 DR 2 8 X B 71 8
count: fEfEHII 5L
arg.buf: FH PG X ) 4 R ALE

error: FARAEMAET RIS (OFRBEAHHER) -

16
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2.5 do_generic_file_read ()

do_generic_file_read () BREHSZHAEMmfilemap.c3C b, FEIhRE R LA EiEBUE
SRIGTUE, SRR 5 DU P 2 [ G2 h X o JERRABAE 730, % R E0R 18 F ST 11491
&, HIEPATIERE, &i#idmapping->a_ops->readpage () k5% .

AR, A1 B
01025: /**

01026: *do_generic_file_read - generic file read routine

01027: * @filp:the file to read

01028: * @ppos: current file position

01029: * @desc: read_descriptor

01030: * @actor: read method

01031: *

01032: *This is a generic file read routine, and uses the

01033: * mapping->a_ops->readpage() function for the actual low-level stuff.
01034:
01035: *This is really ugly. But the goto's actually try to clarify some
01036: * of the logic when it comes to error handling etc.

*

01037: */

01038: static void dO_generIC_fl Ie_read(struct file *filp, loff_t *ppos,
01039: read_descriptor_t *desc, read_actor_t actor)

01040: {

01041: struct address_space *mapping = filp->f_mapping;

01042: struct inode *inode = mapping->host;

01043: struct file_ra_state *ra = &filp->f_ra;

01044: pgoff_t index;

01045: pgoff_t last_index;

01046: pgoff_t prev_index;

01047: unsigned long offset;  /* offset into pagecache page */
01048: unsigned int prev_offset;

01049: interror;
01050:
01051: index = *ppos >> PAGE_CACHE_SHIFT;

01052: prev_index = ra->prev_pos >> PAGE_CACHE_SHIFT;

01053: prev_offset = ra->prev_pos & (PAGE_CACHE_SIZE-1);

01054: last_index = (*ppos + desc->count + PAGE_CACHE_SIZE-1) >>
PAGE_CACHE_SHIFT;

01055: offset = *ppos & ~PAGE_CACHE_MASK;

01056:

HRELCFaddress_spaceXt%: mapping = filep->f_mapping (1041417) .

1104217, FKH address_spaceXdi i IHA &, Wik &inodext %, bR AF1E
address_space X} % fJhostil 5148 &/ inodeXt GG F SR A7 il 5 BUE i 1) T

RN Sra: ra = &filp->f_ra, CEBERE (104317) .

WAZ BRSO s, SeBr B BATTII R/ (40965717) Jyfhrffy; BIATHT kA
HER17AT, WEZBRR & E D I4096 7T (& AR S /N FAKEAT? D
#PAGE_CACHE_SHIFTHJ{ 512, PAGE_CACHE_SIZEH K/Mil&— T AN (4096
41) , PAGE_CACHE_MASKHIJE N~(PAGE_SIZE-1).

giooooobobobo4koboboboboamMonooo
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e SOPFERAR B N2 A DU BT A AR, JRATAU A MR, 1051~ 105417 1 5K 2
BRI A R 4h 1 B index Al 45 A0 B last_index BT 7E SCAF A A TUm RS « B UHOE 55 17 1 AN
— AN TTHEXS 551, BT LL105547 I i+ 4% e offsetich kit B 55 — A 5 5 48 SO TUTH P9 1) i
B,

R ORI U —AMor( ;) IEH AL BRIX L 1T

01057: for (;;) {

01058: struct page *page;
01059: pgoff_t end_index;
01060: loff_tisize;

01061: unsigned long nr, ret;
01062:

01063: cond_resched();

10631716 25 MRl FETIF_NEED _RESCHED#R &, WiE G HERHE, HRE 1%

£, MAEschedule OO #ATHFLIER .
01064: find__page:

01065: page = find__get_ page(mapping, index);
01066: if (page) {

01067: page_cache_sync_readahead(mapping,
01068: ra, filp,

01069: index, last_index - index);

01070: page = find__get__ page(mapping, index);
01071: if (unlikely(page == NULL))

01072: goto Yno_cached_page;

01073: }

F P SO s, 2 G, WAL RS EEE £ 577 M8l B NZ .
PRI RIZEARN, M EERESH P, AR G R DUR KR R .

find_get_page O) #t & & IKIER I T OLENZE X . W R [E{E INULL, T
VL TUANE R A, AT RAHATBL T P IR

(1) page_cache_sync_readahead () , XA#i£TEcache kR #EIHMH, ERIEAC
Wik, BdraZ ¥, MMM AR T — .

(2) FFRE mE A h 2R CE— DR e 4ok i Blcacherh) , 5 R R3],

T2 5 W BT SR e 1 S AN fEcache Bk FIno_cached_page (1070~107217)

01074: if (PageReadahead(page)) {

01075: page_cache_async_readahead(mapping,
01076: ra, filp, page,

01077: index, last_index - index);

01078: }

01079: if (1PageUptodate(page)) {

01080: if (inode->i_blkbits == PAGE_CACHE_SHIFT |]
01081: I'mapping->a_ops->is_partially_uptodate)
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01082: goto Ypage_not_up_to_date;

01083: if (Itrylock_page(page))

01084: goto Ypage_not_up_to_date;

01085: /* Did it get truncated before we got the lock? */
01086: if (! page->mapping)

01087: goto Ypage_not_up_to_date_locked:;
01088: if (!mapping->a_ops->is_partially _uptodate(page,
01089: desc, offset))

01090: goto Ypage_not_up_to_date_locked:;
01091: unlock__page(page);

01092: }

WATFI107447, UL HIITIE KRB CAE Mg A7 h, B4 LI # e & 75 yreadahead 7T
(107447) , WHEE, WK F s Rpage_cache_async_readahead () , X/
page i PG_readahead 7Bt A B, EIkE CAHE T 8 readahead window ]
page, AT EAINEZ fipage R ik & H .

FAE FIWT I TUPG_uptodatefr, i uk EAL, UL b BT A B 2 dmen v, R 7R

MRS E G, Bk$]10931T page_ok4t .

mapping->a_ops->is_partially_uptodate () #& 7 U1 ' Fbuffer/2 % &8 4t Tupdate iR 74 .
MO BCE W & L B A, BT 1inode 4t M2 flladdress_spacefH K. MU E T
—ANAERE, page->mapping il £ 18 X MRS A . SR A TR E A4 BT S, )
address_spacejil f/:swapper_space, swapper_space e & F g bk 25 7] (1)

A U AR, UL IR R o (1080~109147) -

(1) #Fmapping->a_ops->is_partially_uptodate;&NULL, B¢ trylock_page(page):&
NULL, A84BkF|page_not up_to_date (1080~10841T) -

(2) 35 30 DUTHIIE P 3 S S B8 U T Y buffer A #R 2 update kA, ks 2
page_not_up_to_date_locked (1086~109017) -

(3) HIEBA B AIE, P T &PG_uptodatek s, iitunlock page () fi#4i

DR

01093: page_ok:
/*

01094:

01095: *i_size must be checked after we know the page is Uptodate.
01096: *

01097: * Checking i_size after the check allows us to calculate
01098: * the correct value for "nr", which means the zero-filled
01099: * part of the page is not copied back to userspace (unless
01100: * another truncate extends the file - this is desired though).
01101: */

01102:

01103: isize = i_size_read(inode);

01104: end_index = (isize - 1) >> PAGE_CACHE_SHIFT;
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01105:
01106:
01107:
01108:
011009:
01110:
01111:
01112:
01113:
01114:
01115:
0111e6:
01117:
01118:
011109:
01120:
01121:
01122:
01123:
01124:
01125:
01126:
01127:
01128:
01129:
01130:
01131:
01132:
01133:
01134:
01135:
01136:
01137:
01138:
01139:
01140:
01141:
01142:
01143:
01144:
01145:
01146:
01147:
01148:
011409:
01150:
01151:
01152:
01153:
01154:
01155:
01156:

if (unlikely(! isize || index >end_index)) {
page_cache_release(page);
goto lout;

}

/* nr is the maximum number of bytes to copy from this page */
nr = PAGE_CACHE_SIZE;

if (index ==end_.index) {
nr = ((isize - 1) & ~PAGE_CACHE_MASK) +1;
if (nr <= offset) {
page_cache_release(page);
goto Jout;

}

nr = nr - offset;

/* 1f users can be writing to this page using arbitrary

* virtual addresses, take care about potential aliasing

* before reading the page on the kernel side.

*/

if (mapping_writably_mapped(mapping))
flush__dcache__page(page);

/*

* When a sequential read accesses a page several times,

*only mark it as accessed the first time.

*/

if (prev_index !'=index || offset != prev_offset)
mark_page_accessed(page);

prev_index = index;

/*

* Ok, we have the page, and it's up-to-date, so

* now we can copy it to user space...

*

* The actor routine returns how many bytes were actually used..
* NOTE! This may not be the same as how much of a user buffer
* we filled up (we may be padding etc), so we can only update
*"pos" here (the actor routine has to update the user buffer

* pointers and the remaining count).

*/

ret = actor(desc, page, offset, nr);

offset += ret;

index += offset >> PAGE_CACHE_SHIFT;

offset &= ~PAGE_CACHE_MASK;

prev_offset = offset;

page_cache_release(page);

if (ret == nr && desc->count)
continue;

goto lout;

1093~ 115547 Z [A {ARRS B A = AT, R Ui ANfECache, MRERL IR, )5
&Pk page_okit (121647)

A SR,k Rindex * 40962 I size, WL, WD page it
#%, JEHBE Rlouthh (1103~11081T) o WENrA/N, nr@ At TTn] S i K798,
F] FH P b X 4 DU 775 8. 2 e Bk $llpage_okbr 5 4b. J8H I TUZ4KB, (H2% T 30/

Fiffa—T, WA E4KB, FrPAZ# T % (1111~111917) .
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SR S RN IE AL bE S X AN T, Eiflush_dcache_page () , Kidcachet B
page %45 5 Flmemory L 2,  LA{FiFdcache P %5 5 memory N HI % it — 3k . (EAE
x864¢t4 1, flush_dcache_page OO MISEIAZ, AMAEMESE (1125~112617) -

1132~1133/7 1 Fimake_page_accessed () # & I [fifIPG_activefIPG_referencedfr
H, FORTUHIELEM A B ARER A (swap) th2:. & [FIFEH DL #do_generic_file_read ()
LU, RS RN AT (Bloffseth0) .

114647 Wi 2% O BRI B+ LRI P 2 X i, AR Zfile_read_actor OO B
H, MERANFAFAIrX AR BasE NBIH 2 X5, 3R AL BoffsetAl
indexf{H (1148~114947) , ik T 1%L (115217) . #rread_descriptor_tiffiiR 747 fjcount
TEANO, Ui B HoAh SO 75 22k, forfBFR AR, 53T 105847 FF R4 AT, 1T T —

LicgE

01157: page _not_up_ to date:

01158: /* Get exclusive access to the page ... */
01159: error = lock__page_ killable(page);
01160: if (unlikely(error))

01161: goto Jreadpage_error;

01162:

01163: page_not_up_to date_locked:
01164: /* Did it get truncated before we got the lock? */
01165: if (page->mapping) {

01166: unlock__page(page);

01167: page_cache_release(page);
01168: continue;

01169: }

01170:

01171: /* Did somebody else fill it already? */
01172: if (PageUptodate(page)) {

01173: unlock__page(page);

01174: goto Tpage ok;

01175:

01176:

page_not_up_to_date:
lock_page_killable () , Zpagefn#i, X ANdFEnr CLg R Wi, anSmet ki,
Bt Freadpage_error, 5MIBk# Fpage not_up_to_date_locked.
page_not_up_to date locked:
(1) GnSRAESRIUE 2 At e T O 2 itruncated , RBEBCBE, /D TUMITHEL, S5 A
TAEHA, BENT —IKEH
(2) BN, EdAdtruncated, WIRE CAHIHA (S B0 , B4
fiedt, Jf H k¥ Fpage_ok.
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01177: readpage:

01178: Ad

01179: * A previous 1/0 error may have been due to temporary
01180: * failures, eg. multipath errors.

01181: * PG_error will be set again if readpage fails.
01182: */

01183: ClearPageError(page);

01184: /* Start the actual read. The read will unlock the page. */
01185: error = mapping->a_ops->readpage(filp, page);
01186:

01187: if (unlikely(error)) {

01188: if (error == AOP_TRUNCATED_PAGE) {
01189: page_cache_release(page);

01190: goto Tfind_page;

01191:

01192: goto Jreadpage_error;

01193: }

01194:

01195: if (1PageUptodate(page)) {

01196: error = lock__page_ killable(page);
01197: if (unlikely(error))

01198: goto Jreadpage_error;

01199: if (1PageUptodate(page)) {

01200: if (page->mapping == NULL) {
01201: /*

01202: *invalidate_inode_pages got it
01203: */

01204: unlock__page(page);

01205: page_cache_release(page);
01206: goto Tfind_page;

01207:

01208: unlock__page(page);

01209: shrink_readahead_size_eio(filp, ra);
01210: error = -EIO;

01211: goto Jreadpage_error;

01212: }

01213: unlock__page(page);

01214: } « end if ! PageUptodate(page) »

01215:

01216: goto Tpage ok;

01217:

01218: readpage_error:

01219: /* UHHUH! A synchronous read error occurred. Report it */
01220: desc->error = error;

01221: page_cache_release(page);

01222: goto lout;

01223:

01224: no_cached_page:

01225: Ad

01226: * Ok, it wasn't cached, so we need to create a new
01227: * page..

01228: */

01229: page = page__cache_alloc_cold(mapping);
01230: if (page) {

01231: desc->error = -ENOMEM;

01232: goto lout;

01233:

01234: error = add_to_page_cache_lru(page, mapping,
01235: index, GFP_KERNEL);

01236: if (error) {

01237: page_cache_release(page);

01238: if (error == -EEXIST)

01239: goto Tfind_page;

01240: desc->error = error;
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01241: goto lout;

01242:

01243: goto Treadpage;

01244: } «end for ;; »

01245:

01246: out:

01247: ra->prev_pos = prev_index;

01248: ra->prev_pos <<= PAGE_CACHE_SHIFT;
01249: ra->prev_pos |= prev_offset;
01250:

01251: *ppos = ((loff_t)index << PAGE_CACHE_SHIFT) + offset;
01252: file_accessed(filp);

01253: } « end do_generic_file_read »

01254:

117747 ~ 121647t & EIEAT WRERL BRBs i 7 o L SEREPAT MR 1B 50808 A
N AE118517, #tse A SCFaddress_spaceXt ireadpage () J5ik, StFextd3CtF RGOk UL,
readpage /5 1% L P AR & K $extd_readpage () , XANBEUNE Xt mpage_readpage () fij #idsf
$eo NRECAEE AT LUE H, ZeR e — R A — AN, SR T AR U MG T 2 1R D
(1, KEBoHe— IR AT, Wik (—REZATUHD - X Tdo_generic_file_read
O K, PATRZ MR ZEIIT106717page_cache_sync_readahead () 1107547
page_cache_async_readahead () .

mapping->a_ops->readpage () , ISR EHURM, errorik [FEA N0, FdE—5 A Wrerror
ZAOP_TRUNCATED_PAGER, N/ it%t, BkFlfind_page, HRAZtterror, HABkH]
readpage_error (1187~119317) .

A TN A 175 B PG_uptodate br 67, BITT A IEl AN 5o (1), I8 A5 s0nst, ik
i, gk #|readpage_errors HREL Rk D U A W th (1) PG_uptodatefss, @i R4S A
WAL, HHWrpageffimappingie A2 vas, AT, MSIF Hik/bpagett#, A JEEES]
find_page. N mappingA A%, N #¥ra, JEiEkFlreadpage_error (1195~121417) .

2L EHAWS A, U U S R R TN, 4 Bk page_ok (121647) .

N SUANR T2 SR R -

readpage_error (1218~122247) :

FL YR, WHIFEDread i, MR XAMEER, JF HBR RS, BIBEFlout.

no_cached_page (1224~124347) :
yBE—/N¥ri: page_cache_alloc_cold(), #XJ&#nFcacheffiru L
add_to_page_cache_Iru(), BkF|readpage.
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X, JRATER AT ARIE A SO i — AN R R AE IR 3L 77 T 2 1) R AT i g 2
B 7 . &% e, fEdo_generic_mapping_read () ¥ 91229~12331F, A
TFERAT R ZEE R . X EAREE— T, read O M—AZ%buf, HZEPIX LR 23500
1, KNG RN R . M1229~123347 70 LAY 7B (2 R A Az, BRI BT R/ Ay B

(A

out (1246~125217) :

JITi SR AT 4R AR 71 DA EEEL,  TEEilp->f_raft il SEE A (1247~124917)
SR 5 T pposIME (125147) , AR H Ui LB E; wiETHE [ Hread O . write
O Wi, A f#pposHIfi. )5 MHfile_accessed () KHE#H 3 ffinode™y fithi_atimefit
)24 TR, Ho¥finodebric k. Zit, do_generic file_read () EM¥HITRE. AHA
R, AR P SR B 2 B C 28 IUEI R P g2 X bufr 2

2.5.1 address_space->readpage () /5%

VRIS TEfs/ext4/inode.c.

04103: static const struct address_space_operations ext4_ordered_aops ={

04104: .readpage = ext4_readpage,

04105: .readpages = ext4_readpages,

04106: .writepage = 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_IO =ext4_direct_I10O,

04114: .migratepage = buffer__migrate_page,

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

04118:

X BIRATIH RS ERNHEAE 7 extd_ordered_aops, readpagesZ¥il ANext4_readpage
O, fEXmpage_readpage OO HREE—DHEE. J5HIATEEL 5 Hrmpage_readpage
O .

ext4_get_block O REHIFEEINGE: KT 42 Minode, A CFHIZ Eiblock, FHH#H
SbhiH ATt . S E kR, HS%create 1, NIFATHL N FLRAE N SO0 HEHHY

block, #8515 bh# LI «
03550: static int ext4_read PAQ € struct file *file, struct page *page)

03551: {
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03552: return mpage_readpage(page, ext4_get_block);
03553: }
03554:

25.2 file_read_actor ()

Bk %ifile_read_actor () A% Hmm/filemap.c.

1% H{Edo_generic_file_read () 1146478, & H K WAZ 28k X Hb i a8 U1 21

FTEMIX .
L ]
01255: int flIe_read_aCtor(read_descriptor_t *desc, struct page *page,
01256: unsigned long offset, unsigned long size)
01257: {
01258: char *kaddr;
01259: unsigned long left, count = desc->count;
01260:
01261: if (size > count)
01262: size = count;
01263:
01264: Ad
01265: * Faults on the destination of a read are common, so do it before
01266: * taking the kmap.
01267: */
01268: if (Ifault_in_pages_writeable(desc->arg.buf, size)) {
01269: kaddr = kmap_atomic(page, KM_USERO);
01270: left=__ copy_to_user_inatomic(desc->arg.buf,
01271: kaddr + offset, size);
01272: kunmap_atomic(kaddr, KM_USERO);
01273: if (left ==0)
01274: goto Jsuccess;
01275:  }
01276:

01277: /* Do it the slow way */
01278: kaddr = kmap(page);

01279: left=__ copy_to_user(desc->arg.buf, kaddr + offset, size);
01280: kunmap(page);

01281:

01282: if (left) {

01283: size -= left;

01284: desc->error = -EFAULT;
01285: }

01286: suUccess:

01287: desc->count = count - size;
01288: desc->written += size;
01289: desc->arg.buf += size;
01290: return size;

01291: } « end file_read_actor »

PAT L IRAT

(1) #=slakh-Frim A7, WIEFkmap_atomic O #7 AR AR (BRI (Linux
e AR ) O

(2) JH__copy_to_user_inatomic () F¢#da+s U EIH 28] R 3R il RE 2 b
BELZE, PRIy la) FH P 25 ) B 5 AR DU R 5% 5
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(3) M kunmap O fERHbHERLET

(4) ¥¥rcount. writtenflarg.buffJfi. countFsFFE 7174, writtent2 &% D1LEIH
PR 5, arg.bufe 28 A 28 ik X k.

2.6 do_mpage_readpage ()

I T B2 B Linux 3 A% 1B SCHRE H R BB HLA], AR R — AN . £
do_generic_file_read () e#f, #4THZ 2 page_cache_sync_readahead ()
page_cache_async_readahead () , R/>HE#:1HHmapping->a_ops->readpage () . FAl14x
TE 55 A1 S B ZHLinux A R Tt A Cache (LY, AEFRERHLATH, 21 H
mapping->a_ops->readpages () —{XELELZ AT .

K BBV RAT R 1E T, i Fa_ops->readpage () —REEH—AN T . — KL
W ZATUH, TELinux A% T AL 15 50

do_mpage_readpage () W7E ffs/mpage.cHt, i EEEECCE I — S page KM%
. FARME DL IX S page KNI B FERE S, AT RELR, S5 R 2422 — 1 biotd Rt
A DRI s

do_mpage_readpage () K#4r TAE/ER B page LAT A MY BLHUR TIES:, WA 1)Lt
RS RG34t get_block O %l WSRANIES:, i Hblock_read_full_page () A
buffer Zzi [X I ACRIZ A PR K -

do_mpage_readpage3-tirpageXs B 14 B BB ¢ RBEAT A R b 2R -

(1) Hget_block () Rk A pagert AT W) BEHL 2 1 4L

(2) #HEEE BB ZESE, A Fmpage_bio_submit (O #2HL.

(3) FHWE: L ERHUES: . A bio, WH /AL — 4 bio.

(4) Yok s:, (2 E—"Apage¥block ANiEL:. 8 E—IRMbio% s T,

SR JE E T4y Bicbio.
(5) ArifRK i A hole, WA %4, Hiblock _read full_page () iZHRiLEL.
(6) Fri&RI T4 &hole, ¥ipageid®, NHEET, HEERIE.

00157: /*

00158: * This is the worker routine which does all the work of mapping the disk
00159: * blocks and constructs largest possible bios, submits them for 10 if the
00160: * blocks are not contiguous on the disk.

00161: *

00162: *We pass a buffer_head back and forth and use its buffer_mapped() flag to
00163: *represent the validity of its disk mapping and to decide when to do the next
00164: *get_block() call.
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00165: */
00166: static struct bio *

00167: do_mpage_readpage(struct bio *bio, struct page *page,

unsigned nr_pages,

00168: sector_t *last_block_in_bio, struct buffer_head *map_bh,
00169: unsigned long *first_logical_block, get block_t get_block)
00170: {

00171: struct inode *inode = page->mapping->host;

00172: const unsigned blkbits = inode->i_blkbits;
00173: const unsigned blocks_per_page =PAGE_CACHE_SIZE >> blkbits;
00174: const unsigned blocksize =1 << blkbits;
00175: sector_t block__in_file;

00176: sector_t last_block;

00177: sector_t last_block_in_file;

00178: sector_t blocks[MAX_BUF_PER_PAGE];
00179: unsigned page_block;

00180: unsigned first_hole = blocks_per_page;
00181: struct block_device *bdev = NULL;
00182: int length;

00183: int fully_mapped =1;

00184: unsigned nblocks;

00185: unsigned relative_block;

00186:

00187: if (page_has_buffers(page))

00188: goto Jconfused:;

00189:

00190: block_in_file = (sector_t)page->index << (PAGE_CACHE_SHIFT - blkbits);
00191: last_block =block_in_file + nr_pages * blocks_per_page;

00192: last_block_in_file = (i_size_read(inode) + blocksize - 1) >> blkbits;
00193: if (last_block > last_block_in_file)

00194: last_block = last_block_in_file;

00195: page_block = 0O;

00196:

HER A THPG_privatetr & (18747) ; HiZMAECWE, WERY: (D EREMN I
(HIZ U 5 —buffer headBE R 6H) , H O MBS FIUREIN A (2) TUH A ERTE
WAL EASEAHAR Y XARRTE, SRBkEE 131817, — IR 1 — A k.

FRELEL K /Iblocksize ({4177 page->mapping->host->inode->i_blkbits) , Ff H.it %5 [ix
ANTUIH Fr F5 IS AME: DU P B (17347) FITUE K58 — AN CRITTA 9 38— AR XS T3¢
IR BRG] .

block_in_file: page ™ #1%— block number.

last_block: paget /5 —~block K/,

last_block_in_file: SCHF&JE—A-block K/,

last_block i 18 A4S Ik page B4 1 J5 —Nblock K /).

00197: Ad

00198: * Map blocks using the result from the previous get_blocks call first.

00199: */

00200: nblocks = map__bh->b_size >> blkbits;

00201: if (buffer_mapped(map_bh) && block_in_file > *first_logical_block &&
00202: block_in_file < (*first_logical_block + nblocks)) {

00203: unsigned map_ offset = block_in_file - *first_logical_block;
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00204: unsigned last = nblocks - map_ offset;

00205:

00206: for (relative_block = 0; ; relative_block++) {
00207: if (relative_block == last) {

00208: clear_buffer_mapped(map_ bh);
00209: break;

00210: }

00211: if (page_block == blocks_per_page)
00212: break;

00213: blocks[page block] = map_bh->b_blocknr + map_offset +
00214: relative_block;

00215: page_block++;

00216: block in_file++;

00217: }

00218: bdev = map__bh->b_hdev;

00219: }

00220:

EEEMN, map_bh{ZIGH A&, A2Hir203~21847. 1X B ZHE .

00221: r*
00222: * Then do more get_blocks calls until we are done with this page.
00223: */

00224: map__bh->b_page = page;
00225: while (page_block < blocks per_page) {

00226: map_bh->b_state = 0O;

00227: map_bh->b_size =0;

00228:

00229: if (block_in_file <last_block) {

00230: map_bh->b_size = (last_block-block_in_file) << blkbits;
00231: if (get_block(inode, block_in_file, map_bh, 0))
00232: goto Jconfused:;

00233: *first_logical_block =block_in_file;

00234: }

00235:

00236: if (buffer_mapped(map_bh)) {

00237: fully_mapped = 0O;

00238: if (first_hole == blocks_per_page)

00239: first_hole = page_block;

00240: page_block++;

00241: block in_file++;

00242: continue;

00243: }

00244:

00245: /* some filesystems will copy data into the page during
00246: * the get_block call, in which case we don't want to
00247: * read it again. map_buffer_to_page copies the data
00248: * we just collected from get_block into the page's buffers
00249: * 50 readpage doesn't have to repeat the get_block call
00250: */

00251: if (buffer_uptodate(map_bh)) {

00252: map_buffer_to_page(page, map_bh, page_block);
00253: goto Jconfused:;

00254: }

00255:

00256: if (first_hole != blocks_per_page)

00257: goto Jconfused:; /* hole -> non-hole */
00258:

00259: /* Contiguous blocks? */
00260: if (page_block && blocks[page_block-1] '=map_bh->b_blocknr-1)

00261: goto Jconfused:;

00262: nblocks = map_bh->b_size >> blkbits;
00263: for (relative_block = 0; ; relative_block++) {
00264: if (relative_block == nblocks) {

00265: clear_buffer_mapped(map__bh);
00266: break;

28



Linux PWAZ S0t 72

00267: } else if (page_block == blocks_per_page)
00268: break;
00269: blocks[page_block] = map__bh->b_blocknr+relative_block;
00270: page_block++;
00271: block_in_file++;
00272: }
00273: bdev = map_bh->b_bhdev;
00274: } « end while page_block<blocks_per... »
00275:
224~27447:

(L X FIRN R, SO RS get_block R Bt S Hr s, w2 AH
X TR B KRR A B R 5 .

(2) DU BT BB P AE — A= i 4 blocks [T«

(3) K RTTH L R T RE B R 2 fF o Biltn, A5 SeBRIERLAE EASAHAT, S0 ek
TN, BN X O 4 Higet_block i 7t . #R3 Bk# #confused

Ny
00276: if (first_hole !'=blocks_per_page) {
00277: zero_user_segment(page, first_hole << blkbits, PAGE_CACHE_SIZE);
00278: if (first_hole == 0) {
00279: SetPageUptodate(page);
00280: unlock_page(page);
00281: goto lout;
00282: }
00283: } else if (fully_mapped) {
00284: SetPageMappedToDisk(page);
00285:  }
00286:

IR A 2, RS pageld %, B U I X 38 B 2 AN 2 JUR 2 4
BEHG AR SIS E A5 SO DX 2 T REREAL . 2% DUt ) B2 SCAF I B —
Oy HclE, TR U AP KR BAE AR, b BOA X ML . XS, R AR . U

00287: /*
00288: * This page will go to BIO. Do we need to send this BIO off first?
*/

00290: if (bio && (*last_block_in_bio !=blocks[0] - 1))
00291: bio = mpage_bio_submit(READ, bio);

00293: alloc_new:
00294:  if (bio == NULL) {

00295: bio = mpage_alloc(bdev, blocks[0] << (blkbits - 9),
00296: min_t(int, nr_pages, bio_get_nr_vecs(bdev)),
00297: GFP_KERNEL);

00298: if (bio == NULL)

00299: goto Jconfused:;

00300: }

00301:

i Fimpage_alloc () 43fic— A #rbioffiidfF (29547) , BB (segment) ; F¥
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J% A A2 Brbi_bdevEE WG AP i Fr ik, Bl A AZ Bibi_sector ¥ iR by T 5 —
ANPEZ RS . RWAMELERT I DT

00302: length = first_hole << blkbits;

00303: if (bio_add_page(bio, page, length, 0) < length) {
00304: bio = mpage_bio_submit(READ, bio);

00305: goto Talloc_new;

00306: }

00307:

00308: relative_block =block_in_file - *first_logical_block;
00309: nblocks = map_bh->b_size >> blkbits;

00310: if ((buffer_boundary(map_bh) && relative_block == nblocks) ||

00311: (first_hole != blocks_per_page))

00312: bio = mpage_bio_submit(READ, bio);
00313: else

00314: *last_block_in_bio =blocks[blocks_per_page - 1];
00315: out:

00316: return bio;

00317:

00318: confused:

00319: if (bio)

00320: bio = mpage_bio_submit(READ, bio);
00321: if (1PageUptodate(page))

00322: block read_full _page(page, get_block);
00323: else

00324: unlock_page(page);

00325:  goto Tout;
00326: } « end do_mpage_readpage »
00327:

FHEREL L, MR A I BORT fbio. 30447 X Tpagefl - —/~pagelf1 ¥
blockAN#4:, 8 F—XMbioii838, 4RJ5 E s Fibios

# Ynipagefl b —/>page, H L, SIFMHMbiofs, R EEHEKbio, SRR —
UHRAE (31647

318~32517: A7 BBk IL B B, DU AL S M PAE LA B AHARI . 2 DUIH & BR
(% ® TPG_updatetr) , Hunlock_page (O SKXJTUTHIARSL, 75 Mt
block_read_full_page () k—RiLHTTH FHj— 3.

mpage_bio_submit () K%, 756 ¥% Ebio->bi_end_iolf1{E Ampage_end_io_read O ,
R HUEbIOZ T 1% HNOKHE LM A W, EHLRIBIAT . A IOk R, %R H L
TE TR R ST R PG _uptodatedrs &, 4R )51 Hunlock_page (O SR TITH, HMelEsE
f FRERF TR HERE s B a A Abio_put O 445tbiofiiR 7. ¥ Msubmit_bio OO , &%
A7 17 Flbi_rwhr&, T Hrper-CPUST AR Epage statesLAic sk it X H: ARG

generic_make_request () .
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2.7 mpage_bio_submit ()

00084: static struct bio *mpage_bio_Smeit(int rw, struct bio *bio)

00085: {

00086: bio->bi_end_io = mpage_end_io_read;
00087: if (rw == WRITE)

00088: bio->bi_end_io = mpage_end_io_write;

00089: submit_bio(rw, bio);
00090: return NULL;
00091: }

00092:

mpage_bio_submit () [JJEAGIE &L, i ¥ Ebiolbi_end_io ik, A5
submit_bio () . JESsEHL#Efs/mpage.cH.

I, JAVH Tread O FEREIMSCAF RGN RGP TR, 0 E T
mpage_bio_submit () , ZE ¥R 5 Hsubmit_bio O , EEEN TEHESE (Generic
Block Layer) , ## FR&HANIOREER. Wa2E, &aHIEIRM .

PATRE 2 A AR S B P 2 2 (O R AR -

3 EHIBFTEARIRETTE
3.1 i IERIPEEAG I TR

2 N AZCRE B SRR BG4 1] 48 XN T SR F T, BRI SR BA I )5, it AE
TR AR I 50A SR B2 A S R AT P 2 X rp o R SRIA A S )5, sys_read O)
PATEH, R BRI A R E, £ h A HETR?

BRI G, read (O G0 I 5A SZRIA N AZ A A1 [8) B H] - 23 6] o KA KR
BARE B LR AT, AR B BIR 2 6], — BRI 2 236, P R Ay DA
YilA], ATHRE P G2 ab X IR A T SR EEENE, AN vy 1A ?

S RIBE P8 % CHEAD MERBAS LG, Rt P28, LBl SR B0 a2t
1k AN E > HrEsys_read OO $ATIERE, FEMEEBHZE, SO a4 ne i 4k S0 T Y
N

5] JBRL AT THT 43 BT B #tdo_generic_file_read () .

01038: static void do_generic_fiIe_read(struct file *filp, loff_t *ppos,

01039: read_descriptor_t *desc, read_actor_t actor)
01040: {

01041: struct address_space *mapping = filp->f_mapping;
01042: struct inode *inode = mapping->host;

01043: struct file_ra_state *ra = &filp->f_ra;
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01063: cond_resched();

01064: find_ page:

01065: page = find__get__page(mapping, index);

01066: if (page) {

01067: page_cache_sync_readahead(mapping,
01068: ra, filp,

01069: index, last_index - index);

01070: page = find__get__page(mapping, index);

01071: if (unlikely(page == NULL))

01072: goto Yno_cached_page;

01073: }

01074: if (PageReadahead(page)) {

01075: page_cache_async_readahead(mapping,
01076: ra, filp, page,

01077: index, last_index - index);

01078: }

01079: if (1PageUptodate(page)) {

01080: if (inode->i_blkbits == PAGE_CACHE_SHIFT ||
01081: I'mapping->a_ops->is_partially_uptodate)
01082: goto {page_not_up_to_date;

01083: if (Itrylock_page(page))

01084: goto {page_not_up_to_date;

01085: /* Did it get truncated before we got the lock? */
01086: if (! page->mapping)

01087: goto Ipage_not_up_to_date_locked:;

01088: if (!mapping->a_ops->is_partially _uptodate(page,
01089: desc, offset))

01090: goto {page_not_up_to_date_locked:;

01091: unlock__page(page);

01092: }

BRSO K2 A ol AR E i T, et & 4T page_cache_sync_readahead ()
o page_cache_async_readahead () . ZERE 52 7 B R B B & BAH) B2, ARG
ZRBPATE R T, HIERBIE AW AR E B NAF .

PATHIEE A, Eidfind_get_page (O FRHAZHITIE KA T TAEG M X, Zead ik
G, WHCAEREMX b HiAT107917, FUAERMEIE AL, W2 TS

PG_updatetr &t A # X E, ki page_not_up_to_datebr 54t

01157: page _not_up_ to date:

01158: /* Get exclusive access to the page ... */
01159: error = lock__page_ killable(page);
01160: if (unlikely(error))

01161: goto Jreadpage_error;

01162:

01163: page_not_up_to_ date_locked:
01164: /* Did it get truncated before we got the lock? */
01165: if (! page->mapping) {

01166: unlock_page(page);

01167: page_cache_release(page);
01168: continue;

01169: }

01170:

01171: /* Did somebody else fill it already? */
01172: if (PageUptodate(page)) {
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01173: unlock__page(page);
01174: goto Tpage ok;
01175:

01176:

HERE P 2E IF = #Flock_page_killable () inlines& %, 4i& RSB NE TG,

lock_page_killable () A #7565, ZKEE X Einclude/linux/pagemap.hH .

00331: /*

00332: *lock_page_Killable is like lock_page but can be interrupted by fatal
00333: *signals. Itreturns O if it locked the page and -EINTR if it was
00334: *Kkilled while waiting.

00335: */

00336: static inline int IOCk_page_ki"a ble(struct page *page)

00337: {
00338: might_sleep();
00339: if (Itrylock_page(page))

00340: return __lock page_killable(page);
00341: return O;

00342: }

00343:

__lock_page_Kkillable () fjsEEifEmm/filemap.cH.
00633: int _IOCk_page_kiIIable(struct page *page)

00634: {

00635: DEFINE_WAIT_BIT(wait, &page->flags, PG_locked);

00636:

00637: return __ wait_on_bit_lock(page_waitqueue(page), &wait,
00638: sync_page_Killable, TASK_KILLABLE);
00639: }

00640: EX PO RT_SYM BO L_G P L(_Iock_page_killable);

MRS R R, A wait_on_bit_lock (O ZEf5#%PG_locked 1% B PG_update.
JETHFRAT 2 73 WARZAEATING . T Abfig B page idn 11 B PG_updateds & .

Call Trace:

<ffffffff8014b005>{ lock page+125}
<ffffffff8014ab2a>{page_wake_function+0}
<ffffffff8014ab2a>{page_wake_function+0}
<ffffffff8014b0ee>{find_get_page+65}
<ffffffff8014b5e2>{do_generic_mapping_read+500}
<ffffffff8014b7f6>{file_read_actor+0}
<ffffffff8014d405>{ generic_file_aio_read+382}
<ffffffff8014d5fa>{generic_file_aio_read+48}
<ffffffff80166fad>{do_sync_read+178}
<ffffffff80127e04>{autoremove_wake_function+0}
<ffffffff801670a8>{vfs_read+207}
<ffffffff80167304>{sys_read+69}

<ffffffff80110202>{system_call+126}
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El2 _ lock_page () %A

3.2 EFEREIERE

I BLIRATT A AN VE G 7 B B A 42 1 2 B Sl A (] AN SRBA A i oK, R i3 BRI 1
UAE B 56 A FR BN A7 22 o X AR T 4R 04T

MR BN AP S, RIS MCPUR — AN, SR S AT R W A R
N TR EAIRI 4T, TEH 7SR sE R, P AR EE Y e ok .

HittHHHHHHHHH \Wake up task name:md5sum, pid:3832, in_iowait:1, state:130, flags:402000 #tittHtt##H

Pid: 0, comm: swapper Tainted: G =~ --m--meeeeeee HT 2.6.32279.debug #43

Call Trace:
<IRQ> [<ffffffff81060167>] ? try_to_wake_up+0x2f7/0x480
[<ffffffff810137f3>] ? native_sched_clock+0x13/0x80
[<ffffffff81060302>] ? default_wake_function+0x12/0x20
[<ffffffff81092186>] ? autoremove_wake_function+0x16/0x40
[<ffffffff810921eb>] ? wake_bit_function+0x3b/0x50
[<ffffffff8104e309>] ? _ wake_up_common+0x59/0x90
[<ffffffff810533e8>] ? _ wake_up+0x48/0x70
[<ffffffff81092121>] ? _ wake_up_bit+0x31/0x40
[<ffffffff81114277>] ? unlock_page+0x27/0x30
[<ffffffff811b6dc9>] ? mpage_end_io_read+0x39/0x90
[<ffffffff811b138d>] ? bio_endio+0x1d/0x40
[<ffffffff81254d7b>] ? req_bio_endio+0x9b/0xe0
[<ffffffff81256917>] ? blk_update_request+0x107/0x490
[<ffffffff81256cc7>] ? blk_update_bidi_request+0x27/0xa0
[<ffffffff8125814f>] ? blk_end_bidi_request+0x2f/0x80
[<ffffffff812581f0>] ? blk_end_request+0x10/0x20
[<ffffffff8136c22f>] ? scsi_io_completion+0xaf/0x6c0
[<ffffffff81363332>] ? scsi_finish_command+0xc2/0x130
[<ffffffff8136c9a5>] ? scsi_softirg_done+0x145/0x170
[<fffffff8125d825>] ? blk_done_softirg+0x85/0xa0
[<ffffffff81073f61>] ? _ do_softirg+0xc1/0x1e0
[<ffffffff810db936>] ? handle_IRQ_event+0xf6/0x170
[<ffffffff8100c24c>] ? call_softirg+0x1c/0x30
[<ffffffff8100de85>] ? do_softirg+0x65/0xa0
[<ffffffff81073d45>] ? irq_exit+0x85/0x90
[<fFffffff81505d15>] ? do_IRQ+0X75/0xf0
[<ffffffff8100ba53>] ? ret_from_intr+0x0/0x11
<EOI> [<ffffffff812f7a0a>] ? acpi_idle_enter_c1+0xa3/0xcl
[<ffffffff812f79e9>] ? acpi_idle_enter_c1+0x82/0xcl
[<ffffffff81407847>] ? cpuidle_idle_call+0xa7/0x140
[<ffffffff81009e06>] ? cpu_idle+0xb6/0x110
[<ffffffff814f6eff>] ? start_secondary+0x22a/0x26d

E3 IR A kR
%fFscsi_end_io_completion () . __end_that_request_first () &%, W LLZ# Linuxik
ARSI . X BRI Zmpage_end_io_read () %, iX/Zillock_page_killable ()

Rt B L 2 Ab, YRR fEfs/mpage.cH .
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00030: /*

00031: *1/0 completion handler for multipage BIOs.

00032: *

00033: * The mpage code never puts partial pages into a BIO (except for end-of-file).
00034: * If a page does not map to a contiguous run of blocks then it simply falls
00035: * back to block_read_full_page().

00036: *

00037: *Why is this? If a page's completion depends on a number of different BIOs
00038: *which can complete in any order (or at the same time) then determining the
00039: *status of that page is hard. See end_buffer_async_read() for the details.
00040: * There is no point in duplicating all that complexity.

00041: */

00042: static void mpage_end_lo_read(struct bio *bio, int err)
00043: {
00044: const int uptodate = test_bit(BIO_UPTODATE, &bio->bi_flags);

00045: struct bio_vec *bvec = bio->bi_io_vec + bio->bi_vent - 1;
00046:

00047: do{

00048: struct page *page = bvec->bv_page;
00049:

00050: if (--bvec >= bio->bi_io_vec)

00051: prefetchw(&bvec->bv_page->flags);
00052:

00053: if (uptodate) {

00054: SetPageUptodate(page);

00055: }else {

00056: ClearPageUptodate(page);

00057: SetPageError(page);

00058: }

00059: unlock__page(page);

00060: } while (bvec >= bio->bi_io_vec);
00061: bio_put(bio);

00062: } « end mpage_end_io_read »

00063:

U Aibiohr &, ET5EE 7BIO_UPTODATE (4417) ; #¥E Ti%MaE, #iHbioil
RsE b (—AbiolE R ATREZ IXPAT A RETE D » HIE R AEE 76 s 2 7

EHYETE Y (564T) , LB B pageIPG_updatetrd, SRJEMEBITII (591T) .
LR PR BEPATI, A 2 PR P 28 fElock_page_killable OO b 1o

Sob T B B o faT % DB P 2k X R, do_generic_file_read () R B4 T 0.
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