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2 FERFEIAST

— N EG , REEZHIIAREFEENN— 1 BERT , HEABGHEXNEER
%, BIXERNERT  BRIUNGERFEARSCE—MESHART. HEEMARTRE
IR RFAI—MESEER | B— M ERSE LSRG LAZIRES, , BIR
FHEAENBERT., &R gstruc mount , Efs/mount.h32{4 :

struct nount { struct hlist _node mmt hash;//??? struct nount

struct vfsnmount mmt; /[ ?2?2?2??7?27?2°??7?7?27?7?7??7?27?7???7?? union { struc
t rcu_head mmt _rcu; struct Ilist_node nmt Ilist; };# fdef C
ONFI G_SWMP struct nmmt _pcp __percpu *mmt _pcp; #el se int Tt _cou
nt; int mt _witers;#endif struct |list_head mmt _nounts;//???
??7?7?7? struct list _head mmt _child;//??????mt _nounts struct |

_devnane; /| ??2?2???7??????/dev/ hdal struct |ist _head mt | i st;
struct list_head nmt _expire; /* link in fs-specific expiry
list */ struct |list _head mmt _share; /[ ??????7??? struct list_h

list_head nmmt _unounting; /* list entry for unount propagati
on */#i fdef CONFI G_FSNOTIFY struct fsnotify_mark_connector _
_rcu *mmt _fsnotify marks; _ u32 mmt _fsnotify mask; #endif int
mt _id;//??idint nmmt_group_id;???id int mt_expiry_nmark;
/* true if marked for expiry */ struct hlist_head mmt _pi ns;
struct fs_pin mt_unount; struct dentry *mmt _ex_nount poi nt;}
__random ze_| ayout;

3. R GERE

RAEMHIEFRRRERREIENAR |, LA G RAEEREISE RS T
SR G2 file_system_type , FFEILH mount

7= FISRSEEFNRR B R R, 51K gstruct file_system_type

, fEinclude/linux/fs.n32445 :
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“/* Can be nount ed by userns root */#define FS_RENAME DOES D
_MOVE 32768 /* FS will handle d _nove() during renane() inter
nal ly. */ [[?7?2?2227?727??2??2°?7°?27?7?2?7??2???? struct dentry *(*nount)

s_supers; /[ ??2?2?2??2???2???? struct |ock class_key s | ock key; s
truct |lock class _key s unount key; struct |ock class key s v
fs _rename_key; struct lock class key s witers_key[ SB FREEZE
_LEVELS]; struct |ock _class key i _|ock key; struct |ock clas
s_key i _nmutex_key; struct |lock class _key i _nmutex _dir_key;};

4 RSP R

EXHRRF , BPIYENN— MRS TR, ME—1R5 B RREXHEERIA
SEREFFEE. ReITPREARTHELRIREER | LIXHRIEN | tBFRTTEUE ; 2
MHEIENFEMNE. SRREREFEERSE L — 1 UR0EHE | SERZPEIEERD
B — TR, &K gstruct inode , FEinclude/linux/fs.n3Z{& :

struct inode { unode_t | _node; /[ ??????? unsigned short i _
opflags;// kuid_t I _uid;//???id kgid_t I _gid;//???2id uns
igned int | _flags;//?2??2???#i fdef CONFI G FS POSI X ACL /] ??7?7?
??7?? struct posix_acl *i _acl; struct posix_acl *i_default_ac
| ; #endi f const struct inode_operations *i _op;//[???2?2?2??27??? st

king */ unsigned long i _ino;//[????? /* * Filesystens may o
nly read i _nlink directly. They shall use the * follow ng
functions for nodification: * * (set|clear|inc|drop) nl
ink * I node_(inc|dec)_link _count */ union { const unsi
gned int i_nlink;//????? wunsigned int __i _nlink; }; dev_t

I _rdev; [ [ ?2?2?2?2?2?? loff _t | _size;/]???? struct timespec64 i
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short | _bytes;//?????? u8 I bl kbits;//?2?2?2?2??2?2?? u
8 I _wite hint;// blkent t i _blocks;//??2???#i fdef _ NEED_
| _SI ZE ORDERED seqcount _t i _size_seqcount;//?i _size?????%#e
ndif /* Msc */ unsigned long | _state;//?????? struct rw se

?7?7?7?27?7?7?7?? struct hlist_node i _hash;//?????????? struct |ist_
head i _io_list; /* backing dev IO list */#i fdef CONFI G _CGROU
P_WRI TEBACK struct bdi _witeback *i_wb; /* the associated c
group wo */ /* foreign inode detection, see wbc _detach_inode
() */ int I _wb frn w nner; ul6 I _wb frn_avg tine; ul6

I _wb _frn_history;#endif struct list _head i _|ru;//?????2??? st
ruct list head i _sb list; struct list _head i _wo list;//??2??7
??? union { struct hlist_head i _dentry;//????? struct rcu_
head 1 rcu;//????? }; atomc64 t | _version;//??? atom c_t

I _count;//???? atomc_t i _dio_count;//??10???? atomc_t i
_writecount;//????# fdef CONFIGIMA atomc t 1 _readcount;//
????#endi f const struct file_operations *i _fop;//??2?2??2?7?? st
ruct file |lock context *i flctx;// struct address _space i _da
ta; /[ ?????? struct list_head i _devices;//????? union { stru
ct pipe_inode_info *i_pipe;//???? struct block _device *i_bd

ev; /[ ????? struct cdev *i _cdev;//?????? char *I _link;//
??? unsigned i _dir_seq;//????? }; __ u32 | _generation; #if
def CONFI G FSNOTI FY _ u32 | _fsnotify mask; /* all events t

his i node cares about */ struct fsnotify mark _connector _ rc
u *i_fsnotify marks;//?2?2?2??2???#endi f# f | S_ENABLED( CONFI G_FS
_ENCRYPTI ON) struct fscrypt_info *i _crypt_info;//????#endi f
voi d *I _private; /* fs or device private pointer */} _ ran
dom ze | ayout;

5D AATIURSEE | Ei_flags2 X5 !

* (1) E@EXMH (regularfile) : SERBATERE RIS , BINATH,
(2) B : BRE—FRINY | XFSUGRIEUER B B RINERR |
FPERIN FE— 1 FEREUHRNBFRANENAERS T RS,

(3) FFSaiiE (BIRANNEE ) | XMNHNEIER S — 1 ]I,
(4) FRRREXH.

(5) RIR\EX.

(6) a2 EE (FIFO) .
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* (7)E#HE= (socket) .
PRIFZSTIFAEpER -

o (1) %K5ER , BARATTSHEHE | XTHRIEHER S — 1 UFAYESE.
o (2) Wk, ESTHE—INHNT SRR, SR FRRIRE—
F5|WR , FEIWRABA i_nlink ZREHEETEL,

5 | T RAVIRFREEREE

struct inode_operations { [/???2?2?2??2????? struct dentry * (*I
ookup) (struct inode *,struct dentry *, unsigned int); const
char * (*get _link) (struct dentry *, struct inode *, struct
del ayed call *);//????inode??? int (*perm ssion) (struct in
ode *, int);//?????i node?????? []???2?2??7?7??? struct posix_ac
| * (*get _acl)(struct inode *, int); int (*readlink) (struct
dentry *, char __user *,int); [/[??2?2?2?2?2??2???0pen???? int (*c
reate) (struct inode *,struct dentry *, unode t, bool); [//?

* struct dentry *); [[?2??27?2?27?7??27?27??27?27??27?2?2unl i nk???? int (*unl
I nk) (struct inode *,struct dentry *); [[?2?2?2?2?? int (*symli
nk) (struct inode *,struct dentry *, const char *); int (*nkd
ir) (struct inode *,struct dentry *,unode t);//??2?? int (*rm
dir) (struct inode *,struct dentry *);?//???? int (*nknod) (
struct inode *,struct dentry *,unode_t,dev_t); /[ ??2?2?2?2?2??27?7?7?7
???°27?7?7? 11?2?72 int (*renane) (struct inode *, struct dentry
*, struct inode *, struct dentry *, unsigned int); I nt
(*setattr) (struct dentry *, struct iattr *);//?2?2?2?2?? int (
*getattr) (const struct path *, struct kstat *, u32, unsigne
dint);//?????? ssize_t (*listxattr) (struct dentry *, char
* size t); [/l int (*fiemap)(struct inode *, struct fiemap_

extent _info *, u64 start, ué4 len); int (*update_ tine
)(struct inode *, struct tinmespec64 *, int);//??2??2?? int (*a
tom c_open)(struct inode *, struct dentry *, struct fil

e *, unsigned open_flag, unode t create node); int (*tm

pfile) (struct inode *, struct dentry *, unode_t); int (*set
_acl)(struct inode *, struct posix_acl *, int);//[/??2?2?2?2??7?} _
____cacheline_aligned;
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5. BRI

BRIGISRAEZ—TBERIT , BBRlinuxEMNMER—VIE XY | BBATARESE
RIISRIE ? BABAREEAI LS —BRE I TRFr  BRVFSEZEZEHRITER
EXEME | LRSS | FERITIRENE— N HEHEERD  NMEEREREBEN
, BREH—LER T 87, Br— M BEARERE—FIE , BRI
SINEEXMIIEIFEER, BRIGSAstruct

dentryZ7~ , FEinclude/linux/dcache.h3 {4 :

struct dentry { /* RCU | ookup touched fields */ unsigned int

t; /] ??2?2?2?2???? struct qstr d_nane;//????? struct inode *d_ino
de; [ [ ??2?27?7?7?27?7?7?7 unsi gned char d_i name[ DNAVE | NLI NE_LEN]
[ ??2?2?27?272?2? | * Ref | ookup al so touches following */ struct |

ct list _head d lru; //7??2???? wait_queue head t *d wait;//??
?? }; struct list _head d _child;//???2?2???2???? struct |list_hea

menory */ union { struct hlist_node d_alias;//???????? st
ruct hlist_bl _node d_in_| ookup_hash; /* only for in-lookup o
nes */ struct rcu_head d_rcu;//rcu?? } d u;} _ random ze_|
ayout ;

MBIEMNERAR , BRIGSIRBXINATHELEN , VFSIRIEZF AR IVAIES
FFEIEYE , BTERINRISBRIENRFEERET , BRI ESGRES,
E5%F. BRIE=MRE !

o WEA  —MEERNERIINSENE—MERINRS TR, FRIZES
EPE—NMERE

o REER | — N ARBERNERINSENE—IERNES TR, BR
Z3IggBHERE (d_count80)

o DS | NMRRSHERINSFIRE—ERNIRS TR , AJsERAR
S| RS |, thATRERRIRAER

INRVFSIBHRERFRIMETTEHABTAERIIR , REXREIRFER , XZ
IFEBRNNSE  SIREBAENE , FTLAVFSEX BRISSIBH T | f#iT7tEE
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[E=EFEdcached , REFEEIE=4F7 :

o WEABRIGER , FHRFERNBRIN

. %ﬁf_@ﬁ%iﬂﬁ%ﬁi’é , ERCREERIIRIASHE RN |, FELEERNT
[EJHERR

o BFIZR , FBTFIRELEE RN

IEEE B RIS EREN

(struct dentry *, unsigned int); int (*d weak revalidate)(st
ruct dentry *, unsigned int); [[?2??2?2??2???27?7?7?2?7??27?27??27?27??? int
(*d_hash)(const struct dentry *, struct qstr *); [[??2?2??2?277

ne) (struct dentry *),; [[?22?2?22°?227?227?2?27??? void (*d_iput)(s
truct dentry *, struct inode *); char *(*d_dnane) (struct den
try *, char *, int); struct vfsnmount *(*d_autonount) (struct
path *); int (*d_manage)(const struct path *, bool); struct
dentry *(*d real)(struct dentry *, const struct inode *);} _
____cacheline_aligned;

6.3 4RI

MAFISRATARTHRISSG S EEMERUEG | RRPEEREERYSR
, BERAPEEINS. tBEHopentli# , closefftEfERARY. BiIS4XTS ,
VESETLUREIET AV B RIAZRS [T5 = . WTIREIRTERSEBAR R, SAXISRLFR
BN NI ELER , I ERREERFTIVES | S5RBPEBREUERIEE |
MmSEIN e FR S, SIS 8RAstruct
fileZ5¥aAZR~ , TEfEinclude/linux/fs.h3244 -

struct file { union { struct Ilist_node fu_llist;//???2??%
struct rcu_head fu_rcuhead;//????rcu?? } f_u; struct path
f _path;//??????? struct inode *f _inode;//????????? const st
ruct file_ operations *f _op;//??2??2?2???? [* * Protects f_ep_|
I nks, f _flags. * Must not be taken fromIRQ context. */ sp
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?} __random ze_| ayout

SMAEXISAVEAMES ARERERE |, Hstruct file_operationskix :

?2???7?1 | seek??? loff _t (*I1seek) (struct file *, loff_t, int)
; ssize t (*read) (struct file *, char __user *, size t, |of
f t *);//? ssize_t (*wite) (struct file *, const char __use
r *, size_t, loff_t *);/[[? []7?22?222?2°?2?2227??2?2?27?7?7?7?? ssize_t

(*read_iter) (struct kiocb *, struct iov_iter *);//??? ssize
t (*wite_iter) (struct kiocb *, struct iov_iter *);//???

nt (*iterate) (struct file *, struct dir_context *); int (*i
terate_shared) (struct file *, struct dir_context *); [/[???

ct poll table struct *); [[7?2?2??22°?7?222?7??2?2??2ioctl?? long (*
unl ocked ioctl) (struct file *, unsigned int, unsigned |ong)
; long (*conpat ioctl) (struct file *, unsigned int, unsigne
d long); [/?2?2?2?2?2?2?? int (*mmap) (struct file *, struct vma
rea_struct *); unsigned | ong mmap_supported flags; int (*ope
n) (struct inode *, struct file *);//?? int (*flush) (struct
file *, fl _owner _t id);//?? int (*release) (struct inode *,
struct file *);//??2 int (*fsync) (struct file *, loff_t, lo
ff _t, int datasync);//????? int (*fasync) (int, struct file
*ooant); [1??2??2?2?? int (*lock) (struct file *, int, struct fi

t page *, int, size_ t, loff_t *, int); [[??2?2?2?2?2??2?2??? unsig
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ned | ong (*get _unmapped _area) (struct file *, unsigned | ong,
unsi gned | ong, unsigned |ong, unsigned long); int (*check fl
ags) (int);//?2?2f1ags?????????nf s?????0 APPEND?QO DI RECT?? [/?
?2?2??27?27??2?2f1 ock??? int (*flock) (struct file *, int, struct fi
le lock *); ssize t (*splice wite)(struct pipe_inode info *
struct file *, loff t *, size t, unsigned int); ssize t (*
splice read)(struct file *, loff _ t *, struct pipe_inode_info
*, size_t, unsigned int); int (*setlease)(struct file *, lo
ng, struct file_lock **, void **); long (*fallocate)(struct
file *file, int node, loff _t offset, loff t len); void (
*show fdinfo)(struct seq file *m struct file *f); # fndef CO
NFI G MVUJ unsi gned (*nmap_capabilities)(struct file *); #endif
ssize t (*copy file_ range)(struct file *, loff _t, struct fi
le *, | off t, size t, unsigned int); int (*clone_ file_rang
e)(struct file *, loff_t, struct file *, loff_t, ué4); int
(*dedupe file range)(struct file *, loff _t, struct file *,
| of f _t, uéd); int (*fadvise)(struct file *, loff _t, loff_t
int);} _ random ze_| ayout;

P44t

=1 .

BAEHEES T — AR R |, BHRiRikE TIXNMER R super_blockZEtd
Kk, AJLABII super_block&5taiA=HIs_inodes ( Z5| ) HEIRINAISE | AT,
FiRFAinodesguAtR , £BNEIEITInode R RIIE— NAREES |, LBREstruct de
ntry (BRIN) , BERFRFEANIF {FRinode ( R5| ) ZEHXRR., XiFEF
A FIH 7T XN EESN BRI BRI ENE RIS T |, I THAT—
=5, RFE=pliE—Pstruct

file ( 3244 ) A, XFLERFEA IR E— N UFRI AR T .

B FAMERRETERIE—13US (struct file ) |, AJLABI struct filesRaIstruct
inodeSHIKEIEZRS| , HMIKERBRIR ( struct
super_block ) , XtFF , VFSHANEER{FRINHRFEMNZRE T .

FHEZEVESX LERIEE , NEENSZEAEFIR ? HSL , ERZYIRHIRS
&, /M7 —FSERFSEE | VFSHEIXI G R RS RIEsuper_blockéEr

{Kebstruct file_system_type *s_type , HEXNMNAGFRFGIEE |, WA BT LRIE

ARG SERURA XS AR R RAVIREREL . EAE—MSUG R R LB RE IR R
FREEARRILINERRR. REEEZXISGR R RE , SBIZ— P struct
mount SCfA| , 22X, LLAIERRNNUE | BEEERS |, -IEEBRSstruct mount
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LA,

#7E—T , file_system_type. super block, mountfXEE :

R ExAYdentrysLHl

d_name

d_inode

d_parent

HRxf9dentryzLfH)

d_names=x

d_inode

d_parent

{4 afdentryZCH)
d_name=a
d_inode

d_parent

IRERFS IR

i_ino

i_sh |
|

i_mapping

BFmIES PR

i_ino
i_sb
i_mapping struct file
- 1 f_path.dentry
f_inode
MHafIES IR _- f_mapping
d i_ino ‘ ‘
i _sb ‘
— ARSI
i_mapping |

dentry. inode, fileXHEE

NEHE : https://mp.weixin.qq.com/s/Z2jcUzpPHeBcobRruUl8wfw

HEB  ANRERX

NEXR | XMHRFEE | I RFER
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W ERBR © ASCRIFETZS |, RZREIAANR , MINEREERTE. Wi RAFERIRY
R | IEERERFHA TR,
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