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1 #hk

LinuxSCHF 2 MR RSO 2R 48, BESEPUXAS H 1, B BRSNS R GeAn e PN
ANB— G HEZR T, LA RSO RGOy — 56U RS B, R
A DL A A S R GRS T, R R HARGUR A, SRRSO RS (B
SR BEATHRAR . IXRE, AT LA P RE P RS S RS R SO R G AR Y, DR AR R A
=G R BRSO RS T, RN SRS VFS (Virtual
Filesystem Switch) . XMl 5 S 2l — AR HER) . SR ASCHHRE L, ARG H
IR UL H T, diread O . write O  Iseek OO 5%, XFf, HFREFEATLL
A RSB AR — S G “VFSSCIE” i ix e R GE iR A SO BEAT 84, T
T R BAR RIS 8 T A A ST R GE AR BRSO RGBT ANSEDL. Bildn,  7ELinux#
TERGH, nLLHDOSKAMMEA X (RISXHERS) “23” MRS, R
Fe ] Rhge 5 G R 177 305 KBS0, gt B e ATt ext2ds s S — .

FEFRAVEHCIE F 95 M HRF N, MESEFEMHHwite O RGEWHA: #Him—1
AR ENEHE . write O BB

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

FERI P REFF write (f, &buf, len) , [ SCAF IR AT MR SCAR T, 5 Nlen > i il
R B WEHE A7 AEbUf . R E hwrite O CREEE S ABEE LR Sk, BATERIE %
WL WS RGVES, R IRIEAF SO RSt write O TR 8 S AP L.

write() | sys_write() .| filesystem’s  write R
method
user-space VFS filesystem ]
physical
media

&1 write O FHEHE

AR AEALIT B e AVESHIUAS 200 AR, RGN A R 4
BEREAR 5 (1 Ks S5 F AR A
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VFSEEMR R HBIREH

FERSCIERGE (VFS) SRS R GE AT LAy il 32 2 = Fh 2R
= TS (disk-based) MRS
AR R, FET MR S RS
v LinuxfExt2. Ext3fIReiserFS
v UnixXXE RS A, fisysv. UFS. MINIXAIVERITAS VXFS.
v IR RS, WIMS-DOS. VFAT. NFTS
v 1809660 CD-ROM 4 4t fIUDF (Universal Disk Format) DVDC
G
v AR R G IBM OS/2+ 11 [FIHPFS . Apple’s Macintosh[fJHFS . AFFS
FADFS% .
= MRS
BV 5 i M 2% AR TSR SO R G . VESSCRFIM S U R G0 H
NFS. Coda. AFS (Andrew filesystem) . CIFS (Common Internet Filesystem)
FINCP (Novell's NetWare Core Protocol) -
= R RS
EAEHEBA A /procif e —ANERR I S R S

REF S R G0 A DA 2 R
(1) spuerblock
TR E MBS RS

(2) inode

R E I ST
(3) dentry

Roan—NH I, BRI — N .
(4) file

FORBEREAT T — N3

DY G, AT AR L (4R 5
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(1) super_operations

ARG J7:, fnread_inode () Alisync fs ()
(2) inode_operations

AR, ficreate (O Flllink O
(3) dentry_operations

HtT 5, tnd_compare () Fld_delete () .
(4) file

HEFEAEFT I SCF B vk, tread (O Flwrite (O &

PAESZEDUA T ZAIVESX G, AAAEHAMRIVES X Go IER NEM I SO R SEH
file_system_type4fithj &7 , IX AN Gatiid U R G e (K1 DI g » 3 11 6 H: 8t vfsmount
AR AR, BONRUEHERIMENREER . M =D R MIEREA R, K
R BRI S RGNS S, BT file_struct, fs_structfinamespace.

2.1 UnixXXHE&E%

Unix#2 it 1 DU SEA RSO RGA R R : SO, AL, inode M4

S RGRAERE A b, AEAEE B . SO RAE G . H AR
HMER. EXRS LERERTA: 0. MR, EUnxd, SOHERGHBES R
JZ IR E5 ) (global hierarchy) H ) — A5 b, IX N4 8 2 IR EE FRR N 44 43 1] (namespace) -
XA LAE BT INER SO R S8, & Bk B B — AN AL

S RANT T AR B SCEAE A (human-readable) #I3CfF4.
RSO BE AR, 5. GUEAMER.

SCPHEISAE B B BRSO, il A S S Bt A FHS. B
LRI, BAR IR ARG 3 Pk A B Sk I (directory entry) . 1 “/root/ssd/chen”
WH/, Hatroot. ssdflsCfFchen#l & H . fEUnixd, Hatdisz b b 2 m ik,
PRSI N B 2 B S P AT A SO 4 . W TVRSSKUL, H St —ANSCfF, i sei
(Rr3 At T AE H ok b

S FAFEUNXELinux i A KB, inode s it LEBEAE . Unix Z G0 SO 4 A s

AofEE U8V 72JF, SCHEWRBER. K/ Jia#H . AR 5. Xe8(E 2ol
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metadata, F HMSCHEHE 777, X Higinode.
A R GRS BAT AL (superblock) . MRS S RSG5 BRI

L, A XL R G5 SRR Z Hfilesystem metadata.

Linux ¥ i 40l S04 R G0 mt A8 3 T X Se A S se i . JEUnix SCE 248, WIFATEINTFS,
5] PAZELinux AR, R BLIX B8 Sf R G iR IX SRS i T 2RI AT

2.2 BRI

L (spuerblock) XF R & HISCHFE RGN, FRAHE U RARIE B o XA
B RSN RGP SN R G, AR EEMAR E O X b AN EE TR
S R G CGET WA RSO RS, tisysfs) i AE G, FHORAFAENAEH .

R 2R Bkt 5 25 #struct super_block3&R, & M fEinclude/linux/fs.hH.
o7 struce SUPEr_block

01372: struct list_head s_list; /* Keep this first */

01373: dev_t s_dev; /* search index; _not_ kdev_t */
01374: unsigned long s_blocksize;

01375: unsigned char s_blocksize_bits;

01376: unsigned char s_dirt;

01377: loff_t s_maxbytes; /* Max file size */

01378: struct file_system_type *s_type;
01379: const struct super_operations*s_op;
01380: const struct dquot_operations *dq_op;

01381: const struct quotactl_ops *s_qcop;
01382: const struct export_operations *s_export_op;
01383: unsigned long s_flags;

01384: unsigned long S_magic;

01385: struct dentry *s_root;

01386: struct rw_semaphore s_umount;
01387: struct mutex s_lock;

01388: int s_count;

01389: int s_need_sync;

01390: atomic_t s_active;

01391: #ifdef CONFIG_SECURITY

01392: void *s_security;

01393: #endif
01394: struct xattr_handler **s _xattr;

01395:

01396: struct list_head s_inodes; /* all inodes */

01397: struct hlist_head s_anon; /* anonymous dentries for (nfs) exporting */
01398: struct list_ head s_files;

01399: /*s_dentry_lru and s_nr_dentry_unused are protected by dcache_lock */
01400: struct list_head s_dentry_lru; /*unused dentry Iru */
01401: int s_nr_dentry_unused, /* # of dentry on Iru */
01402:

01403: struct block device *s_bdev;

01404: struct backing_dev_info *s_bdi;

01405: struct mtd__info *s__mtd;

01406: struct list_head s_instances;
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01407: struct quota_info s_dquot; /* Diskquota specific options */

01408:

01409: int s_frozen;

01410: wait_queue_head_t s_wait_unfrozen;

01411:

01412: char s_id[32]; /* Informational name */
01413:

01414: void *s_fs_info; /* Filesystem private info */
01415: fmode_t s_mode;

01416:

01417: /*

01418: * The next field is for VFS *only*. No filesystems have any business
01419: * even looking at it. You had been warned.

01420: */

01421: struct mutex s_vfs_rename_mutex; /* Kludge */
01422:

01423: /* Granularity of ¢/ m/atime in ns.

01424 Cannot be worse than a second */

01425: u32 s_time_gran,;

01426:

01427: /*

01428: * Filesystem subtype. If non- empty the filesystem type field
01429: *in /proc/ mounts will be "type.subtype"

01430: */

01431: char *s_subtype;

01432:

01433: /*

01434: * Saved mount options for lazy filesystems using

01435: * generic_show_options()

01436: */

01437: char *s_options;
01438: } ? end super_block ? ;
01439:

B B P ANRY S 6 G AR AR TEfs/super.c SO E b . B R Hoxt i it alloc_super
O REEIEIFHIIAL . 1 RGNS, W2 % R B DS AL SR IO R Gt
F.

X A — T super_block 2 1414 H i 53 748 5 (1 X

s_list: 5 ) R BER 4R £

s_dev: WRRIRLT;

s_blocksize: L7715 ARALRIHR /N

s_old_blocksize: A 547 () IHIHR /I

s_blocksize_bits: LA N HLAZ IIER K /N

s_dirt: Bt (b bris

s_maxbytes: R/ FRR;

s_type: XM RGHAY;

s_op: HHITIE;

dg_op: AL IRAT s
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s_qcop: PFRAmE S| %
s_export_op: Sk,
s_flags: X3hrE;

s_magic: CF RS0 B
s_root: HIKEFFM;
s_umount: HIEHAE 5 E;
s_lock: HZIUE T E;
s_count: EZIG| T4
s_syncing: XM RG AP AR
s_need_sync_fs: A [FDrE;
s_active: 535 FHIHEL
s_security: ‘AR
s_dirty: JET s BER

s_io: [AI5HER;

s_anon: [E# H&I;

s_files: #orHe A HERR ;
s_bdev: MHIIKHIHE
s_instances: %KM R A
s_dquot: FRAFH LI
s_id: MALT;
s_fs_info: UM RGURIRE R
s_vfs_rename_sem: Hir#{55&;

s_time_gran: ISF[AIBCIRIEE CBRA AN o

221 BRHIRIBE

R PN G i BB — Mg s_op, BRI IR IRE R BER . R R AL
* Hisuper_operationsZE t AR ~, & XAE X Finclude/linux/fs.h .
os11struct SUPEr_operations

01612: struct inode *(Talloc_inode)(struct super_block *sb);
01613: void (*destroy_inode)(struct inode *);

9
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01614:
01615: void (*dirty_inode) (struct inode *);
01616: int (*write_inode) (struct inode *, struct writeback_control *wbc);

01617: void (*drop_inode) (struct inode *);

01618: void (*delete_inode) (struct inode *);
01619: void (*put_super) (struct super_block *);
01620: void (*write_super) (struct super_block *);

01621: int (*sync_fs)(struct super_block *sb, int wait);

01622: int (*freeze_fs) (struct super_block *);

01623: int (funfreeze_fs) (struct super_block *);

01624: int (*statfs) (struct dentry *, struct kstatfs *);

01625: int *remount_fs) (struct super_block *, int *, char *);

01626: void (*clear_inode) (struct inode *);
01627: void (*umount_begin) (struct super_block *);

01628:

01629: int (*show__options)(struct seq_file *, struct vfsmount *);

01630: int (*show__stats)(struct seq_file *, struct vfsmount *);

01631: #ifdef CONFIG_QUOTA

01632: ssize_t (*quota_read)(struct super_block *, int, char *, size_t, loff_t);
01633: ssize_t (*quota_write)(struct super_block *, int, const char *, size_t, loff_t);
01634: #endif

01635: int (*bdev_try_to_free_page)(struct super_block*, struct page*, gfp_t);
01636: } ? end super_operations ? ;

01637:

A VR AR ) TR AL 4R D SRR A R BRI R B B SRR A o8 AT SCA R e AN
e | RN ) P (o

B ARG B SO R PATRAE R, e B AR O R G B AR T ik
b — N R G ES A OB, F R

sb->s_op->write_super(sb);

il /& super_operations i 2% He 4 o8 H 1 15 1
alloc_inode(sb)

IR S E RN BRI HIAa A —ASBT R 5 R R

destroy_inode(inode)

RN TR E 2R 5175

read_inode(inode)

Ze K Llinode->i_ino &R 51, WAL EEIURSI AL, JFTE NAF FOR R K2R 51
LERRIR AR Y o

10
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dirty_inode(inode)
VFSTEZR 511 i, i Mtb . HEMH RS (extd) AT E T HEE
o

write_inode(inode, wait)

ZBRHH TR E R G B AL . waitZ BRI SiRE R B HE R L.

put_inode(inode)

ZRRHUN TR 2 R 51 k.

drop_inode(inode)
TR G — MBI R 51T A5 RS, VESE R Z R4 . VFS B A S b R ix
ANEG A, HEUNX SO R E SUXAN R FEIAHE LA inode_lock® .

delete_inode(inode)

2R U R IR 45 E B R 511 R

put_super(sb)
TEENE S RGN VESTAF, SRR G bk

write_super(sb)
FH 45 7 B S S B A b B g . VE Sl I 12 ek B06) P A7 H (0388 S R ARG A v 1 e
FHAT R .

sync_fs(sb, wait)

A RGBT S WAL BRSO RGEAL . waitZ R E BRI TR .

write_super_lockfs(sb)

AR SO RGO, R 48 8 R R SR A R HETLVM G

11
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HEEE) S FHHIZRE

unlockfs(sb)

NS R G RRGRANE, T Ewrite_super_lockfs()fidi R AE

statfs(sb, statfs)

VFSE R A, SRECUE RGUIRAS . $8 58 U RGAHR IG5 B sUE 1Estatfs

remount_fs(sb, flags, data)

PR RE WK 2R T E T 2B R G, VS 2 F e R £

clear_inode(inode)

VS %o OB TCR 5149 L, IR 2B E AR S8 1 A i

unmount_begin(sb)

VS % R B0 W7 22 4 o iR A 4 SO R G, WINFS

FITAT VA L pR AR 2 I VESTERERE BRSO iR A o a2, e TRl LARHZE . XA —
SEpR AR TR AERHURIER T, SCPF RG] DOREAS 75 221 o Bcda 41 e B AINULL . 4
RVFSK AT s B EHENULL, A0E Z 2= R I8 R BTN, ZAattatl
A AR T PR R T B AR BR L

23 ZEHI|TEIMNR

BT A G T WAL AR SO B SR R 2R E . X T UnixaC R gk
P, IXEEAE S DO R B S B . MR — N RGEAE R, WA, AE
X ECAR AR BAEMAL BB AL, SO RGH AL HUN AP R X L5 .

25195 50 G hinode 45 AR IR, 5 AE S fFinclude/linux/fs.h.

12




Linux B R 48

[
00766 struct INOC @ {
00767: struct hlist_node i_hash;
00768: struct list_head i_list; /* backing dev 10 list */
007609: struct list_head i_sb_list;
00770: struct list_head i_dentry;
00771: unsigned long i_ino;
00772: atomic_t i_count;
00773: unsigned int i_nlink;
00774: uid_t i_uid,;
00775: gid_t i_gid;
00776: dev_t i_rdev;
00777: u64 i_version,;
00778: loff_t i_size;
00779: #ifdef _ NEED_1_SIZE_ORDERED
00780: seqcount_t i_size_seqcount;
00781: #endif
00782: struct timespec i_atime;
00783: struct timespec i_mtime;
00784: struct timespec i_ctime;
00785: blkent_t i_blocks;
00786: unsigned int i_ blkbits;
00787: unsigned short i__bytes;
00788: umode_t i__mode;
00789: spinlock_t i_lock; /* i_blocks, i_bytes, maybe i_size */
00790: struct mutex i__mutex;
00791: struct rw_semaphore i_alloc_sem;
00792: const struct inode_operations*i__op;
00793: const struct file_operations  *i_fop; /* former - >i_op- >default_file_ops */

00794: struct super_block  *i_sb;
00795: struct file_lock  *i_flock;
00796: struct address_space  *i_mapping;

00797: struct address_space i_data;

00798: #ifdef CONFIG_QUOTA

00799: struct dquot *i_dquot[MAXQUOTAS];

00800: #endif

00801: struct list_head i_devices;

00802: union {

00803: struct pipe_inode_info  *i_pipe;

00804: struct block_device *i__bdev;

00805: struct cdev *i__cdev;

00806: }

00807:

00808: _u32 i_generation,;

00809:

00810: #ifdef CONFIG_FSNOTIFY

00811: _u32 i_fsnotify_mask; /*all events this inode cares about */
00812: struct hlist_head i_fsnotify_mark_entries; /* fsnotify mark entries */
00813: #endif

00814:

00815: #ifdef CONFIG_INOTIFY

00816: struct list_head inotify_watches; /* watches on this inode */
00817: struct mutex inotify_mutex; /* protects the watches list */
oos18: #endif

00819:

00820: unsigned long i_state;

00821: unsigned long dirtied_when; /*jiffies of first dirtying */
00822:

00823: unsigned int i_flags;

00824:

00825: atomic_t i_writecount;

00826: #ifdef CONFIG_SECURITY

00827: void *i_security;

00828: #endif

13
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00829: #ifdef CONFIG_FS_POSIX_ACL
00830: struct posix_acl *i_acl;

00831: struct posix_acl *i_default_acl;

00832: #endif

00833: void *i__private; /* fs or device private pointer */
00834:} ? end inode ? ;

00835:

—ANR G RARER S RGP A SO, e T DR R B XA AR IR S
BEZR 515 mI G A A — SRR R SO A SR 0, L Bi_pipe U4 ) — MRS A 44 B 1Y
Hlaaitt . RR G ROFAMUGE D an B8, AU ] b s & INULL . MRy
BRSO A R I A AT devices. i_bdevli_cdevi.,

inode 4 F A i % B A AR B 2 LIRS

i_hash: #%13%;

i_list: 2GR

i_dentry: H IR

i_ino: 1S

i_count: 7| H1T4L;

i_mode: 1jj i BLFR 2l ;

i_nlink: ff &84T

i_uid: {310

i_gid: & 4Hid;

i_rdev: SEPREAIRERT

i_size: LTy ALK STAE R

i_atime: 55 Vs il I [A] 5

i_mtime: i J5 & C A5

i_ctime: x5 U [E];

i_blkbits: LAy HALITER KN

i_blksize: L7194 HALHIHK N

i_version: AT ;

i_blocks: SCAFIIHAEL

i_bytes: {4 =14

i_lock: HJiEd;

14
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i_alloc_sem: fRALEI_semN#E;
i_sem: Z5|HWWAETE;

i_op: K| REE:

i_fop: ERINHIZR 514 miAt
i_sb: AHRKMIHEHIL

i_flock: SCHFEiEER
i_mapping: FH< M hk B
i_data: A& H bk ;

i_dquot: 7 s A PR 5
i_devices: KR

i_pipe: FiEER;

i_bdev: Hix&IK);
i_dnotify_mask: H i@ &#G;
i_dnotify: H3&im%0;

i_state: REMRE;
dirtied_when: B AS I [H];
i_flags: CHF Rk
i_writecount: 5 HEARAEH B4
i_security: & [Hinode i 1) 2 4454
u.generic_ip: 8RR A £
i_size_seqcount: SMP R4 44 F T THE,  SRIREN_size ) —EfH ;

2.3.1 ZE3|THaRE

AR P/ —FE, &5 A% d inode_operations il thAF % B E, K NE IR T
VFSH BAER ST s RIGFTE Tk, RETEH S RG L. SIS, x5
R R A 7 0

i->i_op->truncate(i)

iR 25 E R 51 AL truncate O BEUR R 515 RIFTLE I SCAE R G HEERAE .

inode_operations4 #4174 & X 7E 3 fFinclude/linux/fs.h .
15
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oses-sruct INOC@_Operations

01567: int (*create) (struct inode *,struct dentry *,int, struct nameidata *);
01568: struct dentry * (*lookup) (struct inode *,struct dentry *, struct nameidata *);
01569: int (*link) (struct dentry *,struct inode * ,struct dentry *);

01570: int (*funlink) (struct inode * ;struct dentry *);

01571: int (*symlink) (struct inode *,struct dentry *,const char *);

01572: int (*mkdir) (struct inode *,struct dentry *,int);

01573: int (*rmdir) (struct inode *,struct dentry *);

01574: int (*mknod) (struct inode *,struct dentry *,int,dev_t);

01575: int (*rename) (struct inode *, struct dentry *,

01576: struct inode *, struct dentry *);

01577: int (*readlink) (struct dentry *, char ___user *,int);

01578: void * (*follow_link) (struct dentry *, struct nameidata *);
01579: void (*put_link) (struct dentry *, struct nameidata *, void *);
01580: void (*truncate) (struct inode *);

01581: int (*permission) (struct inode *, int);

01582: int (*check_acl)(struct inode *, int);

01583: int (*setattr) (struct dentry *, struct iattr *);

01584: int (*getattr) (struct vfsmount *mnt, struct dentry *, struct kstat *);
01585: int (*setxattr) (struct dentry *, const char *,const void *,size_t,int);
01586: ssize_t (*getxattr) (struct dentry *, const char *, void *, size_t);
01587: ssize_t (*listxattr) (struct dentry *, char *, size_t);

01588: int (*removexattr) (struct dentry *, const char *);

01589: void (*truncate_range)(struct inode *, loff_t, loff_t);

01590: long (*fallocate)(struct inode *inode, int mode, loff_t offset,

01591: loff_t len);

01592: int (*fiemap)(struct inode *, struct fiemap_extent_info *, u64 start,
01593: u64 len);

01594: } ? end inode_operations ? ;

01595:

create(dir, dentry, mode, nameidata)
VFSiiid 241 Hcreate (O Flopen () R ZKE, M dentrysf KA1 —NHER
G . ARG, 20 Flmodedi & I ZATE

lookup(dir, dentry, nameidata)

FEREE B FHRE LI AL R I R E BT dentry 45 I SCE 4
link(old_dentry, dir, new_dentry)
ZREH R G link O WA, RSREVEEIER:. EERAHdentryZ28dhE, EHXS

Fiedir H & Hifjold_dentry H I AR 1 S0

unlink(dir, dentry)
ZER AR unlink O YA, M B JFdird ik B E FOidentry$s € 12 5115 55X %o

16
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symlink(dir, dentry, symname)
ZREH R Hsymlink O AR, GBI 5ERE. 255 54 Hsymnamefi &, 4%
X G s2dir H sk i dentry H S50

mkdir(dir, dentry, mode)
ZRH RS M mkdir O 4, 83 A BN Flmodef & KIHI 4 2.

rmdir(dir, dentry)
ZR B 2GR rmdir O AR, MIERdir H 5 K dentry B IR K SO .

mknod(dir, dentry, mode, rdev)
ZER RS Hmknod O 1A, SUESFIRSCHF (Be&SCiF. A BT EEY) o 24l
RS AEdir H s, B R I0vdentry, SKERIIR & Jrdev,  HIZARUR Himodedi & .«

rename(old_dir, old_dentry, new_dir, new_dentry)
VFS i iZ R BORFE 8 S SCFIR R A2 7Eold_dir B 6+, YR HHold_dentry B AT f8 &,
H s Enew_dirH &, HFSCH Hnew_dentrys & .

readlink(dentry, buffer, buflen)
ZPR U RS0 Freadlink O 1A, #8 DG 2085 2 1) 22 rbuffer . #% U115 K H dentry

TREMFTSERE, #% IUR/NR KT B buflenr 7.

follow_link(inode, nameidata)
HVFSIHM, M— M5 EEERER MRS A Hdentry i [m] BIE R AR T,
1E AT Hind 8 1] ffinameidata 45 #4

i
7

\

~

put_link(dentry, nameidata)

fefollow_link OO A2 )5, %Rl VFSTH I #EATIH B TAE.

17
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truncate(inode)

HIVFSTA], BECCHIR N FEATRT, 2917 A 1i_size Tb AU 5L B N T IR/

permission(inode, mask, nameidata)

2 PR BT RAS 245 52 inode PIT AU 1 ST 2 T3 AT 4 52 7 Il A

setattr(dentry, iattr)
Z R Enotify_change O WA, fEBKNERIITAGE, BRKE T “SABHESE “,

getattr(mnt, dentry, kstat)
FEIBENZR 5119 5 75 S NREAL BB, VES i FHiZ R 4L

setxattr(dentry, name, value, size, flags)

HIVFSIHH], Zidentrydi & SO BEEY R EYE. IRk Jyname, {H 4value.

getxattr(dentry, name, buffer, size)

[Elvalue ' #% UL25 5@ SCAF IR i & PEname X ML R AU -

listxattr(dentry, buffer, size)

2 R HCRHRF 58 SCIF T AT SR PR 512 HE LB — AN A R

removexattr(dentry, name)

R BN 5 ST P 48 2 1 R
24 HFEIXME

VFSHEH 3B SO Ry, BT LATERS#2/bin/ls,  binAlls#S )& T SC4-bins& Rk i H 3% 3L
i, Tilss — NS, BRAR T RN R ARG RN RE R . BAREA T
PAGE— IR 511 RRoR, (AVFSEH H 2T H SR INERAE, thlnigied B35 . et
R T AT R AR B NS 2, AMEER T ARG T s 7 Tk A

11 75 8
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N T IR, VFSTIAH IS .

B dentryf LR —MREE R X T

/bin/lsKii, /. binMlls#l e H U0 Go ATHZ P Hax, Ha—MeEiEscrt. £,

BT IESCPREN

i LA AR

H &I % tHdentry 45 kR 7R, & AL X fFinclude/linux/dache.hH .

00089: struct dentrY{

00090:
00091:
00092:
00093:
00094:
00095:
00096:
00097:
00098:
00099:
00100:
00101:
00102:
00103:
00104:
00105:
00106:
00107:
00108:
00109:
00110:
00111:
00112:
00113:
00114:
00115:
00116:
00117:
00118:
00119:

atomic_t d_count;

unsigned int d_flags; / * protected by d_lock */
spinlock_t d_lock; /* per dentry lock */
int d_mounted,; /* obsolete, - >d_flags is now used for this */
struct inode *d__inode; /* Where the name belongs to - NULL is
* negative */
/*
* The next three fields are touched by _ d_lookup. Place them here
* so they all fit in a cache line.
*
/

struct hlist_node d_hash;  /* lookup hash list */
struct dentry *d__parent;/* parent directory */
struct gstr d__name;

struct list_head d_Iru; /* LRU list */
*

* d_child and d_rcu can share memory

*/

union {

struct list_head d__child;/* child of parent list */
struct rcu_head d_rcu;
Yd_u;
struct list_head d_subdirs; /* our children */
struct list_head d_alias; /* inode alias list */
unsigned long d_time; /* used by d_revalidate */
const struct dentry_operations *d_op;
struct super_block *d_sb;  /* The root of the dentry tree */
void *d_fsdata; /* fs- specific data */

unsigned char d_iname[DNAME_ INLINE_LEN_MIN]; /* small names */

00120:} ? end dentry ? ;

00121:

BN H IO R R HT— DB — DR R L

= Sy

TAT

AT AT PSR G, H I GBS LA B 450, VESIRYE 775 8 B UK
BRARAIE U E . T H BT B IO SO AR O RAFE R b, i DU F RIS MR 2
BRI &

dentry$dla 45 #yh, %R AR RS LA

d_count: I TH4L;

d_vfs_flags: HIZEAF5E;

d_lock: L H I

d_inode: AHSCMIZR ST
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d_lru: KRAMEER;

d_child: 5 H s H IO RAEER ;
d_subdirs: ¥ Hz%;
d_alias: =577 SR EER
d_time: H A A4} [A] 5

d_op: HRIHRIESR:

d_sb: SC{FEEZR,

d_flags: H IR
d_fsdata: SCIF RS EE
d_rcu: RCU#;

d_cookie: cookie;

d_parent: SZH XM H FIO 5
d_name: HXIHI% T
d_hash: #%#%;

d_bucket: Hi%Fk;

d_iname: %3 ff4.

241 BHEIRE

H RIS RA =G HORAE: A RPAEH A TR

—ANAE B H ST RN R S R (B inoded B AN R 51 19 5D JF
HEWZHN RAE— NN EZAEHE (AId_counthIEMED) « —AHFIUL-T#f FIRES,
EWRE EIEHRVFSH I HARFA IR 5T 5, BRI AR 57

—ANRBAE T H IR —NE R 519 A (d_inodedR A — DRI 5D . (HE
FARBVES Ml H A E (d_countH0) o 1% HRIO KASRIE [ —ME o 4, T H.
WARBEAEGAF P DME TR Z A e . T H RIS F A, BT AE UGS R 2
ey, AL ERTEIEE, ML AR A AR R . E R A A RITE, T U SR A
FHE) H 5T

MR H SIS F A R 511 L (d_inodeANULL) , BRUAZR 514 s 2
WOMBR, SRS IR, (B HRIUBRORE , DM HEMNT LLS B AR A . IR UK

SR H DAL AL, HRIMAFERE, WTUHERE, FOVERALETHROMEE. H
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SKIGUR GBI T AORAE Ellslabif R 247 % .

242 BHEMER

WERVESIZ i i Bt e 44 h T KGR, IR EATIZAN AT A H IR, X2 ARH S
I A A DAARZRE H SR IO R 474 H sk 312z A7 (Blldcache) .

H SR I GE A7 EL46 = A 2 )

(1) “HAEH” HRIUEER

ZEERIE I R 5T 50 R i dentry WEEIEA R IR 5195 05, RO — e @ R 517

ZABERE, PrUABIATRER 20 RIS 5, I — MR RE R EA

(2) “HALPAEMK” XA EER

R R AN FORAS (1 H SR R o 1 T2 R DU BN, i ABE Sk
(K019 R R B o 2 A A0 S BT sl T [ e AN e AR R B3R T 00

(3) HAH AN BL A TS R 5 IR DR A 25 52 B AR AR AT AR 5% H SR I B2

B3R %4 dentry_hashtablef7~, HA&E— oz AR — 8 ) B AR R s Er B
I R RREE . BARRNBGRT RGP E A A KRN

SERRIEGME Hd_hash O BECTEL, E— WIZARBLE S RGTME— I B 8L

AR AR E @I d _lookup O BR%L, WAk HifEdcache R I 1 SAHILAC ) H 3%
TR, MR EIDERC AT SR 75 3R [BINULL .

dacheft — & & X L WAR BT R 51T s ZE A7 . AN H SRION SRR 5 A S HOR
TG B BRI R R 51 s A I T O I, SR T AR R 28 5119 s B AE A A
HEH I ge A7, HAHBI RS s A7 1.

243 BRIBE

dentry_operations 45 #4145 8] 1 VFSH#:AE B KD A T7i%k . %45k e LA
include/linux/dcache.ht

ooz struct l@Ntry_operations

00135: int (*d__revalidate)(struct dentry *, struct nameidata *);

00136: int (*d__hash) (struct dentry *, struct gstr *);

00137: int (*d_compare) (struct dentry *, struct gstr *, struct gstr *);
00138: int (*d__delete)(struct dentry *);

00139: void (*d_release)(struct dentry *);
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00140: void (*d_iput)(struct dentry *, struct inode *);

00141: char *(*d_dname)(struct dentry *, char *, int);
00142: #ifndef __GENKSYMS___

00143: struct vfsmount *(*d_automount)(struct path *);
00144: int (*d_manage)(struct dentry *, bool);

00145: #endif

00146: };

00147:

dentry_operations#{F pR E & AN T
d_revalidate(dentry, nameidata)
ZBRECHIT H SN R A . VFSHER Mdcache 8 H — AN H SR U, 2> FHZ R 3.
KB A R G2 ER E INULL, DY EA 1A udecache i ) H S I06 B2 A R -

d_hash(dentry, name)

ZREON BRI R ME, 2 H SRR I, VST Z 4.

d_compare(dir, name1, name2)

VFSii ] iZ e #ok thEiname 1 finame2 i N SCAF 44 « ZHOCIE R G VFSHIBRIAERAE, 1L
F AP LU . X TR RS, HLINFAT, (R AF 8 LB R 2 R 2. BN
FAT XA RGAX 3 KNS

d_delete(dentry)
1 B IO %1 d_countiH B % 00, VFSTHRZ A%, 108 A% R 207 2m

dcache_lock#ii .

d_release(dentry)

2 H SR REGREN, VFSTHMZ R, BOAEI T, et A A,

d_iput(dentry, ino)

A HEDUN R ER TAHRRGI AR, VESTHA ZRE. BRIMED FVFS2 i Hiput O
PREUBE IR 510 o WRSCAE RSB iz, WA PAT ISR R SRR I AR, bl
5 Fiput O BR%L.
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25 XHXR

VFSHJG— M FEX QL AR R o ST RFRBERE AT I S o SR 3RA b 72 H
JU A B S FEVFS, U R i e ATRATHIALEY o HERE B AL PR S0, AN
G RG] B SR SO RS BATARH AGERIE B vy . HRT R A,
FIFEIERE, SCAHHERAERIRA TR ABM RS Hread O Flwrite (O SEHIRHKEALL,

SRS SR CATHF ST E WA R IEROR . A5 (OB HAHRN open O
AGUHMAIE, Hclose O REUMHAIHER, FrA XSRS A FH SEBR_E#R R SR AE
R L TTE . IO Z A BERE AT AR T TF A R — NSk, B PR — S SOt ml g
FEZ AR RLI S XS R o SCHRT GAUAEBERE L i EARER DT 0, & o kAR A H s
MH ORRERIR ARG RD , HSERA H RN R AR ORI SERR 3. BARIE—3C
A Xof L PR STAT o R AN S ME— ), B 2 AR 2R 51749 R i T U 2 E— £

AR R difilefi AR IR, XAES fFinclude/linux/fs.hr

ooss1: struct Fil@ ¢

00962: /*

00963: * fu_list becomes invalid after file_free is called and queued via
00964: * fu_rcuhead for RCU freeing

00965: */

00966: union {

00967: struct list_head fu_list;

00968: struct rcu_head fu_rcuhead;

00969: Hou;

00970: struct path f_path;

00971: #define f_dentry f_path.dentry

00972: #define f_vfsmnt f_path.mnt

00973: const struct file_operations *f_op;

00974: spinlock_t f_lock; /*f_ep_links, f_flags, no IRQ */

00975: atomic_long_t f_count;
00976: unsigned int f_flags;
00977: fmode_t f_mode;
00978: loff_t f_pos;

00979: struct fown_struct  f_owner;
00980: const struct cred *f_cred,;
00981: struct file_ra_state f_ra;
00982:

00983: ub4 f_version;

00984: #ifdef CONFIG_SECURITY
00985: void *f_security;

00986: #endif

00987: /* needed for tty driver, and maybe others */
00988: void *private_data;

00989:

00990: #ifdef CONFIG_EPOLL

00991: /* Used by fs/eventpoll.c to link all the hooks to this file */
00992: struct list_head f_ep_links;

00993: #endif /* #ifdef CONFIG_EPOLL */

00994: struct address_space *f_mapping;
00995: #ifdef CONFIG_DEBUG_WRITECOUNT
00996: unsigned long f_mnt_write_state;
00997: #endif
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00998:} ? end file ? ;

FAAT H RIS R, SRS R BR b3 0 B dh P AGS A4 1 rh e AR 0T
GRS RNE, 75T BB SRS PR . SO GBI f_dentry R &R 1AIAH S B I & .
FR IR A R R 511 5, RO e S o2 SR .

file ¥l 45 44 %% B A AR B 25 SN

f_list: M0 AR

f_dentry: #HOCHFIX 4

f_vfsmnt: FHRHZE MRS

f_op: SUFHHRIER:

f_count: SCAFXT R EIEH T4

f_flags: T IF AR B4R 2 AR5

f_mode: SCHFHIVT AL

f_pos: 4TI &

f_owner: IHRLfE S HEAT 7D IOKHE I1L1%,

f_uid: P IUID:

f_gid: H/IGID;

f_error: HiiRhd;

f_ra: FECIRE:

f_version: fRAS;

f_security: At

private_data: tty##hook;

f_ep_links: FH{hEER;

f_ep_lock: FH{Fuha;

f_mapping: T1ZE 7L,
251 CHHRE

FVFSHIHABRT R—H, SCHFHERAELE ST R AR E 2. Ffile s H R AH ¢ 1 #4E
H5RGRHRERL, XL AE 2 bR #EUnix R 48 U8 H 5Ll
SR G A Hfile_operationsZ5 # A K x, € XAE X fFinclude/linux/fs.h.
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o2 sruct file_operations

01538: struct module *owner;

01539: loff_t (*llseek) (struct file *, loff_t, int);

01540: ssize_t (*read) (struct file *, char ___user *, size_t, loff_t*);

01541: ssize_t (*write) (struct file *, const char ___user *, size_t, loff_t *);

01542: ssize_t (*aio_read) (struct kiocb *, const struct iovec *, unsigned long, loff_t);

01543: ssize_t (*aio_write) (struct kiocb *, const struct iovec *, unsigned long, loff_t);

01544: int (*readdir) (struct file *, void *, filldir_t);

01545: unsigned int (*poll) (struct file *, struct poll_table_struct *);

01546: int (*ioctl) (struct inode *, struct file *, unsigned int, unsigned long);

01547: long (*unlocked__ioctl) (struct file *, unsigned int, unsigned long);

01548: long (*compat_ioctl) (struct file *, unsigned int, unsigned long);

01549: int (*mmap) (struct file *, struct vm_area_struct *);

01550: int (*open) (struct inode *, struct file *);

01551: int (*flush) (struct file *, fl_owner_t id);

01552: int (*release) (struct inode *, struct file *);

01553: int (*fsync) (struct file *, struct dentry *, int datasync);

01554: int (*aio_fsync) (struct kiocb *, int datasync);

01555: int (*fasync) (int, struct file *, int);

01556: int (*lock) (struct file *, int, struct file_lock *);

01557: ssize_t (*sendpage) (struct file *, struct page *, int, size_t, loff_t *, int);

01558: unsigned long (*get_unmapped_area)(struct file *, unsigned long,

01558: unsigned long, unsigned long, unsigned long);

01559: int (*check_flags)(int);

01560: int (*flock) (struct file *, int, struct file_lock *);

01561: ssize_t (*splice_write)(struct pipe_inode_info *, struct file *, loff_t *, size_t,
unsigned int);

01562: ssize_t (*splice_read)(struct file *, loff_t *, struct pipe_inode_info *, size t,
unsigned int);

01563: int (*setlease)(struct file *, long, struct file_lock **);

01564: } ? end file_operations ? ;

01565:

BRSO R GERT LSRR R AL TR SEEL, QA7 e A4, ) DA A s
Bl —BAERTUnixiUSCPE R G0 L, X0l PR RORERAVEE . FFASEOR SEPR S0 R GE 5K
DU AR R ECR PP T, AN 5 ZE R B A T LUK 2% R 2da 41 e B WNULL.

xfTfile_operations Ik, WAMECHEF Ha® MM, KEAZENL.

3 SXHRGRXPBIRESH

5 7 VA UMV SRR S8k, WAZIEER] T 53 b — Lo bR S 45 R A BESCIF RS0
Hph M RHIR M . AN A file_system_type, R IR & RS S0 RGEKAL,
e hnext2MIJFFS2. 35 —ANg5kg iR vismount, SRR — AN 23S0 RS 5L1.

BUALINUXSCREZ P SCAE R 58, T LA A% A6 250 B — AN RF R 10 45 A SRR R P S0 R
LhREAITT A, file_system_type4ti a4 & X #Einclude/linux/fs.hH

oes struce fil@_system_type;

01796: const char *name;
01797: int fs_ flags;

25




Linux B R 48

01798:
01799:
01800:
01801:
01802:
01803:
01804:
01805:
01806:
01807:
01808:
01809:
01810:
01811:
01812:
01813:

int (*get_sb) (struct file_system_type *, int,
const char *, void *, struct vfsmount *);

void (*kill_sb) (struct super_block *);

struct module *owner;

struct file_system_type * next;

struct list_head fs_supers;

struct lock_class_key s_lock_key;
struct lock_class_key s _umount_key;

struct lock_class_key i_lock_key;
struct lock_class_key i_mutex_Kkey;
struct lock_class_key i__mutex_dir_key;
struct lock _class_key i_alloc_sem_ key;

get_sb () PREHEEE L ERHUHZR, JF HAESCIF RG2S, FE A7 TP LGB
KR A R IR S RGN R
TR RS, NEZ ORI IRBIR G, ERRARA B ARG, #AH—

Mile_system_type#i i

MCE R G S PR R, K — A vismount G H PR TE Lok A . i MR R
RESAMF RG], RIRE — A2 A

vfsmount&5 1444 & X 7Einclude/linux/mount.hH:
oooso:seruce VFSMOUNt ¢

00040:
00041:
00042:
00043:
00044:
00045:
00046:
00047:
00048:
00049:
00050:
00051:
00052:
00053:
00054:
00055:
00056:
00057:
00058:
00059:
00060:
00061:
00062:
00063:
00064:

struct list_head mnt_hash;

struct vfsmount *mnt_parent; /* fs we are mounted on */

struct dentry *mnt_mountpoint; /* dentry of mountpoint */
struct dentry *mnt_root; /* root of the mounted tree */

struct super_block *mnt_sb; /* pointer to superblock */

struct list_head mnt_mounts; /* list of children, anchored here */
struct list_head mnt_child; /* and going through their mnt_child */
int mnt_flags;

___u32 rh_reserved; /* for use with fanotify */

struct hlist_head rh_reserved2; /* for use with fanotify */

const char *mnt_devname; /* Name of device e.g. /dev/dsk/hdal */
struct list_head mnt_list;

struct list_head mnt_expire; /* link in fs- specific expiry list */
struct list_head mnt_share; /* circular list of shared mounts */

struct list_head mnt_slave_list;/* list of slave mounts */

struct list_head mnt_slave; /* slave list entry */

struct vfsmount *mnt_master; /* slave is on master- >mnt_slave_list */
struct mnt_namespace *mnt_ns; /* containing namespace */

int mnt_id; /* mount identifier */
int mnt_group_id; /* peer group identifier */
/*

* We put mnt_count & mnt_expiry_mark at the end of struct vfsmount
* to let these frequently modified fields in a separate cache line
* (so that reads of mnt_flags wont ping- pong on SMP machines)

*/
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PN S RGP Hofh 223 IR SC R, R4 I 3% R SR P i SR AR . P
PAvfsmount&h f & i 4Ed i) & ARl 2 8 T REMEIRERIX LR RE R .
vismount&§ i IE (RAF 1 1E L3I 17 E RIAREME R, %15 BAFE/EmMnt_flagsidkh. %1
B T AR HE R 2R .
=1 PR SR

Flag Description
MNT_NOSUID Forbids setuid and setgid flags on binaries on this filesystem

MNT_NODEV  Forbids access to device files on this filesystem
MNT_NOEXEC Forbids execution of binaries on this filesystem

LRI B AT AR SRR, X b SRA RIAL.

4 FnFIZHEXBBIESH

ARG e DR B SR AT RS, IR RS HE TAE H s, 2%
RAEe A EMEHRAEVESIEM A G E R H KR AL, BNl files_struct.

fs_structflnamespace.
4.1 files_struct

files_structZs #44 5& X AE S AFinclude/linux/file.h 1. 1% 45 44 H HEAR 53R 745 o f files 1
a1, B SR REMAECIE R, 3T SO SO IR R S

00040: /*
00041: * Open file table structure
00042: */

00043: struct files_StrUCt {

00044: /*

00045: * read mostly part
00046: */

00047: atomic_t count;
00048: struct fdtable *fdt;
00049: struct fdtable fdtab;

00050:  /*

00051: * written part on a separate cache line in SMP

00052: */

00053: spinlock_t file_lock cacheline_aligned_in_smp;
00054: int next_fd;

00055: struct embedded_fd_set close_on_exec_init;

00056: struct embedded_fd_set open_fds_init;
00057: struct file * fd_array[NR_OPEN_DEFAULT];
00058: };

fAB AR BT R F CATIFRSCERT REER, BRUAEOL T, 4RIAIfd_array 2. B4
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NR_OPEN_DEFAULT# 132, Jir LLZEAL A LRG3/ SCRT R Wi — AR T T
ST R 324, WAZEE L — A FT AL, I FUEfAFR A8 e . BT LAGHIE 4 3R i 3L
PR U7 1 22 ATAFAR DR, USRS A HEH AR AR — MR T i S o it
2, AW T E RSO . IR ARG R E R BERE AR AT T 324 3, N T
ALk, AFE G AT LLE 41 KNR_OPEN_DEFAULT [ i S AH -

files_structZf 4 4 % 1l 3 A2 & (1 2 LR

count: 544 HAE FH THEL

file_lock: TRAIZEE A 1B

max_fds: LA RE FIR

max_fdset: SCAFREIRTFH FFR;

next_fd: F—ASCHEIAFT

fd: Al O A

close_on_exec: exec () J& AR

open_fds: i F#] ISR RORIR T ;

close_on_exec_init: exec () KM KIHIUE A,

open_fd_init: SCAFHEARFFRIHIMHEE G s

fd_array: BRSO G5

4.2 fs_struct

FUEFEAR I 28 AN E M it fs_struct. %45 I REF IR FF IO fsislda ). B A& St
ROGAFFEM KRGS, © AL Finclude/linux/fs_struct.h 1,
00006: struct fS_St ruct;

00007: int users;

00008: rwlock_t lock;

00009: int umask;

00010: int in_exec;

00011: struct path root, pwd;
00012: };

ZES AR T AT EERE A T TR H ok (pwd) AR H 3%

fs_struct&i kA /AN EEr. BT =/ Jedentry4sfT64t, whigroot. pwdAllaltroot. iX
BeFRAT % B R AR — A “ BRI “Hdentry ¥ 254, BIHCRE LIS TURM, W
SCPEAG S VTR SRS . Hrrpwd 4R REERR 2 AT BT E R H 3% TrootT 4 7 (i dentry 451
REERBREN “WRE R, gL ERHEANRGN T “ER) “IIHRER: £ Taltroot
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WA P REN “SHMRE R o LRI =AY B JA LR RG . Bl
JE =M LS AR IAMRE B XL “ 28 [vismountBE 45 M . 117 fs_struct4i )
5 RS 5 S RGN RR ARSI, A A SR MR, 10 5 B ST R S B AR &
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