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ES )

UESS/E

HEEFRFELE JuiceFS 45 NFS [z

JuiceFS:

NFS:

NES

JuiceFS SCRYHfLy - 2247
Github: juicedata/juicefs

nfs(5) - Linux man page

[RFC 7530] Network File System (NFS) Version 4 Protocol
Kernel documents

Linux NFS Version 4: Implementation and Administration
How the NFS Service Works

An Enhanced Disk—Caching NFS Implementation for Linux
Managing NFS and NIS, 2nd Edition

vs JuiceFS:

NFS: Z4ff — KRIA—F (getattr/mtime) — Kil3FF (ESTALE/drop cache) — {#EF—%

NFS: only getattr/lookup: BBQ, others: ACFEAR—F (JE—IHLEHRIE—EH)

JuiceFS: WIZZEAE. WILZEAE. WIZELT. .. .. (A—8E — GG R/ AT — —5
PEfE: NFS > JuiceFS

—FPE: NFS >> JuiceFS

A 1 1s

=

= 1s BB SHPATUL TR RG], DU fuse WERWT (FRGHAX BN fuse RS W: <RGEM N AR Fuse HITER>) -

M EHER, 246 KEH lookup Ml getattr R F AT curve-fuse, FAHFIK CTO SLHMFE T e WEZFNAER attribute/dentry 847, XUCIRAEREKHD T 20

opendir(): lookup * n + getattr * n + opendir
readdir(): readdir * 2+

stat () /fstat(): lookup * n + getattr * n
closedir() : releasedir

MetaServer, RECH#EZ, MR T RIS,
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https://www.kernel.org/doc/ols/2001/nfsv4_ols.pdf
https://docs.oracle.com/cd/E19253-01/816-4555/6maoquifg/index.html
https://www.badros.com/greg/doc/enhanced-linux-nfs-client/index.html
https://docstore.mik.ua/orelly/networking_2ndEd/nfs/index.htm
http://doc.hz.netease.com/pages/viewpage.action?pageId=373905784#JuiceFS%E5%85%83%E6%95%B0%E6%8D%AE%E6%80%A7%E8%83%BD%E5%88%86%E6%9E%90-%E7%B3%BB%E7%BB%9F%E8%B0%83%E7%94%A8%E4%B8%8B%E5%8F%91%E5%88%B0Fuse%E7%9A%84%E8%AF%B7%E6%B1%82

HZE 1: NFS
NFS TEJFJE ac JG4x%%47 inode attribute, fHR2XANEHEEIIH (actimeo) I HiJG 2 MRS i EHTARLL:, WRKEHEY, PIMEAAMES, HHHENZFEHKE tineout (actimeo)
NFS 7ZEJFJE lookupcache=positive J&, <{#fF lookup 4553 (HJ dentry)
opendir
* XtF opendir Kif, NFS TACUMAHS L 115 AR &5 im k1% getattr R, RIKMUZH XA EM, HiEL1ZE S mtime (8(#F change_info) FIAHLZEAH) H 3% mtime
fEXTEE, SRAEWTZ SRR A RER E L (NTEZ H & Fel@ e ff. MERSCH:. rename
) o GORFE T MY H T M AEAS, HH MRS KA, FIZ H R R T SO EHE N AR R actimeo HIEERTE[H]
o BARRIFRAEH KEAR BT 2% nfs(5) - Linux man page
readdir:
o NP F—BIUFHFEAEL, WAEBMHES, Ao TR E RS
o MEXEHRAER, WALEFIANAEAL, Z%HFENHEA SN Llookup/getattr #0K [HI k5% i %

HZE 2. JuiceFS
opendir() :

o WMWK T, lookup/getattr A FAZF| fuse, R4 FA& opendir
* XT opendir Hut, IEHEIMS 4GS inode

readdir:

o JEI—A> HSCAN SREUZH X FFTA dentry
o il —A batch ¥R (MGET) ¥ iZHZ FNATHAN inode FREULSR, JHK attribute/entry EBZAFTEWAZF . FTLAZ JEIXLEE stat ) AEHA lookup/getattr iR FAE| JuiceFS H

M T LAE$] NFS EZAE opendir XHMENE, it getattr RAW HRETEBY, —HALBENGHEHESR, ASEEMEREMHETER. M JuiceFS TZFE readdir MaIE, M@t 2
MERIKEUIT A A dentry/inode H-ZEAE#EK .

XTH KRG AT R (AROAT) PR SSmAIERK W : JuiceFS A HHMTER, BIER A batch WERKBIAM inode, M NFS Wx—PHEE

MTEAFARR (HRARLE) Kiji: NFS HAHIIPERE, DUVERATREIIE A getattr RBIMSSIAIGH AT, M JuiceFS MEHATR EHKIL 2 4> RPC (—MEREL dentry, —A> batch RIFMUIA
inode) o RN TR BB, JuiceFS EANH, BIVERUGRHUNHZRITK inode, T NFS RAESCIAIE. MERSES A LRSI,

Fﬁ%)ﬁﬂ‘iﬁ)&.;, PATATLRA JuiceFS B, batch Bl HR4E M LB BN [A], BIRFAATENZHPRIT . T 1s WHRKH, EFHHBLTRFE 2 ME MetaServer fHisK (ListDentry. GetBatch
Inode

T8k, EBS ZREIAFAEREE <esFl M SN FEREFFBUN, HIZT RRBRAN. HZEE s 1, BATRME 7SRRI I 6], (R4 th r DU .

oAb 2. SRS
KTFA7 N A E
o [FHNZZESA (dentry Z&A7. atttibute A7) , FUNAIXTH P ESWNAEAKUL, WIZSEAETT AR/ 10 BBE, HREIRTHE NIHE

o WANFELW RIGHACE, LLUEMNH ) SRS, DR S MCEMRMALIS, AAEER (EFNEES%EE JuiceFS 1 NFS)
o FEBRGAER Tl 200 L IE PR, IR PRAEPEBE
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http://doc.hz.netease.com/display/nos/nfs%285%29+-+Linux+man+page
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i B 05 NN A

cto A TN N M RGIL RN —ADEEARRE, BRARIZIF R o XA XSO AR — 8, AN attribute/dentry BIZEAF CH BT SCHEHD
attr-cache—timeout 1 # BV A

entry-cache—timeout 1 A dentry FIZEAF

dir-entry-cache-timeout 1 H3% dentry MIZEA(F

meta-memory-cache K] BROASCH], WAL LR ECE 1l W AR AR AN — B S R R (XA HERRE metaserver

ERINFEATREEF IR, RS i, EHATITT R TR R metaserver EM, AWHFEM AT KN

A A 3: close—to—open

7] 7t

HATHIJ7 %, mTAENZT AT inode MIEME, PEAMHIN DB BTG G, ZAAEAZT inode B size WREERZM, M T write .
AR RR, TSN

HHl JuiceFS MISKEL, WAAEZIE, size AL SBHEREEEER, HERINK A5 12 close-to-open —HPEMIK (5 HH>. KT
JuiceFs, TATHN AT GERIEIL LU F I EARBIT XA FAE, (R A BTN, THREATE close-to—open & XH:

o FELBIEMBAAN N, ZEE—NE G, VIRIRNI—AE I, S A% IRE attriubte CRKRM T, HTEL MRS IHERFH attribute
o M RLE A REAEAE RAE— AR S, WA S 2: close—to—open —HUMENIR (425) > (HREHLSHXR, RIAMELRESKE. ...

(X}F read FKiki, HIfi size

open

YT HAT open BELRUL, HEBEMEBCNEEIM MetaServer KL inode BJw]

read
BRRUE, RGENT page W57 (4kT128k), AHHTFIRME T —ANHENKERE. FTURIERATEEIRA inode ZAMENEY, HARESZH read) A HBUTAT ) .

AN, A A G e R
FNIATHS attribute Ml entry #EAAAENZT T, FTLULRGMA open() H1 lookup/getattr AT RE| fuse, RE TR open HKE| fuse. VFS £LLHAIZA-II4H R inode ] size FAK read
iR (4k 455D F fuse,

o MPERIM read RELE 0, F4

o SEPLITNIEL T A getattr B fuse, ZJEEH FA read iHRF fuse

o JFRTE FUATIFZSCMFZ /T, S5l WIZSAE F R — getattr 153KRF] fuse, FTLAFIR fuse JZ&ULE] getattr M open 2 MK
o IR read WIMEH/NT FAR size, 4

o SEMSRINEESF FR getattr #] fuse, ZJREH FA read iHEKEF fuse

P LA AR ARAE — A FE B R, B LA T H AT open $E KU, REBBCNEIEM MetaServer 3KEL inode RIT,

write
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[ W 2 A PERERS XA S SR EEERA B R IR, RATLENS 51

B 7 %P A BLW] % B i

open (f1) XEHE size & 0

write("1”) KEE TR off /& 0

close (f1)

cat (f1) XEf% inode attibute BEZEAFAERT, size /& 1
open (f1) B AT, W4 open() FEM getattr EMRSHER, FrLk size & 1
write("2”) XHE R off 1
close(f1)

open (f1) N A7, W4 open() FAK getattr BB VFS RET, ZEHIK

size £ 1
write("3”) X F ORI off & 1, Wit T, BN "3” Ja, XIFHAHALR

137, TiAE 7123”7

close (f1)

WS A <ikZE 12 close—to-open —HMEINK (EGHM>, RINAEMIIDH. N EHEIAIKRE, TAVRENE T close—to-open WIRAEIR, (ERRARGIRMEAN B BIEERT)

close

| XTHIE cto K, ERIE 3, MXT nocto Ky, HERIBIA MR T

NFS  v4 [sZif:

nfs4 file open
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..........................................................................................................................................................................................................................................................................

static int
nfs4 file_ open(struct inode *inode, struct file *filp)

{

struct dentry *dentry = file_dentry(filp);

* |f no cached dentry exists or if it's negative, NFSv4 handl ed the
* opens in ->lookup() or ->create().

* W only get this far for a cached positive dentry. W skipped

* revalidation, so handle it here by dropping the dentry and returning
* -ECPENSTALE. The VFS will retry the | ookup/create/open

*/

dprintk("NFS: open file(%d2)\n", dentry);
i node = NFS_PROTQ(dir)->open_context(dir, ctx, openflags, &ttr, NULL); // open_context

if (inode !'= d_inode(dentry)) // inode inode EOPENSTALE
got o out _drop;

out drop
d_drop(dentry);
err = - EOPENSTALE;
goto out_put_ctx;

VFS AbFHiZ s

YT VES ERi, WR RSO RGURE] ESTALE §93E, ‘B4 LOOKUP_REVAL HEHiE ¥ KL —IR open iE3K, 1 LOOKUP REVAL Aric (O1E k2 205 2247 (fLF5 attribute cache, entry cache)
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#tdefine LOOKUP REVAL 0x0020 /#* tell —>d revalidate() to trust no cache

..........................................................................................................................................................................................................................................................................

static struct file *path_openat(struct nanei data *nd,
const struct open_flags *op, unsigned flags)

{
error = do_open(nd, file, op);
if (error == -EOPENSTALE) { // EOPENSTALE ESTALE

if (flags & LOOKUP_RCU)
error = -ECH LD;

el se
error = -ESTALE;
}
return ERR PTR(error);

}

struct file *do_filp_open(int dfd, struct fil ename *pathnamne,
const struct open_flags *op)

{

filp = path_openat (&nd, op, flags | LOOKUP_RCU);

if (unlikely(filp == ERR _PTR(-ESTALE))) // ESTALE LOOKUP_REVAL open
filp = path_openat (&nd, op, flags | LOOKUP_REVAL);

%T ESTALE fi%75:
XA GBS N TR inode AS—FU A1, RIS WL IX SR A .
® crrno(3) — Linux manual page

* https://www. kernel. org/doc/html/latest/filesystems/path-lookup. html
® cnhanced ESTALE error handling (v3)
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https://man7.org/linux/man-pages/man3/errno.3.html
https://lwn.net/Articles/272684/

..........................................................................................................................................................................................................................................................................
H

ESTALE Stale file handl e (PGSl X 1-2001).

This error can occur for NFS and for other fil esystens.

..........................................................................................................................................................................................................................................................................
v

vfs_open() can fail with -EOPENSTALE if the cached information wasn't quite current enough.

Rat her than restarting the | ookup fromthe top with LOOKUP_REVAL set,

| ookup_open() is called instead, giving the filesystema chance to resolve snall inconsistencies.
If that doesn't work, only then is the | ookup restarted fromthe top

S

B ERAT R ZETE open () HIR 55 M55 55 inode, XL mtime BEI, 415R mtime BECK T MIIR[E ESTALE. HBAMLRT  VFS SO SCIFER R HIISRATFE B KA open, MMiXEE open AT KA
lookup/getattr %5 fuse #RIE#EIZ:[HF] MetaServer. I ERATIEIEHIAY inode/dentry ZEAFHEREIH] .

Fak, FATOTUARIA ESTALE IXASHLE RS2 —Se T R 5, Lhanxt le At inode JEHE, SRIR X AR

POC B6IE

JR[E] ESTALE X F A fuse W3R, FHE|— open RLWH, 2F 2 /> open WK FAF fuse 2, M 2 A open iHREGEILFTIE %A
cat /mnt/jfs/dirl/dir2/f1
/mnt/jfs RNEEH A

* JCM] attribute/entry A%
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2023. 02.19 21:58: 30. 392226 [uid:0,gid:0,pid: 4056850] getattr (1): K

(1, [ drwxrwxrwx: 0040777, 3, 0,0, 1676512087, 1676620382, 1676620382, 4096] ) <0. 000490>
2023.02.19 21:58:30.392869 [uid:0,gid:0, pid:4056850] [ookup (1,dirl): K

(2, [ drwxr-xr-x: 0040755, 3,0, 0, 1676620382, 1676620387, 1676620387, 4096] ) <0. 000440>
2023. 02.19 21:58: 30. 393349 [uid:0,gid:0, pid: 4056850] getattr (2): XK

(2, [ drwxr-xr-x: 0040755, 3,0, 0, 1676620382, 1676620387, 1676620387, 4096] ) <0. 000288>
2023.02.19 21:58:30.393839 [uid:0,gid:0, pid:4056850] |ookup (2,dir2): K

(3, [ drwxr-xr-x: 0040755, 2,0, 0, 1676620387, 1676624652, 1676624652, 4096] ) <0. 000324>
2023.02.19 21:58:30.394229 [uid:0,qgid:0,pid: 4056850] getattr (3): XK

(3, [ drwxr-xr-x:0040755, 2,0, 0, 1676620387, 1676624652, 1676624652, 4096] ) <0. 000167>
2023. 02.19 21:58: 30. 394669 [uid: 0, gid:0, pid: 4056850] |ookup (3,f1): K
(102,[-rwr--r--:0100644,1, 0,0, 1676624652, 1676725091, 1676725091, 12345]) <0.000272>
2023.02.19 21:58:30.394963 [uid: 0, gid:0, pid:4056850] getattr (102): K

(102, [-rwr--r--:0100644, 1,0, 0, 1676624652, 1676725091, 1676725091, 3897]) <0.000141>
2023. 02.19 21:58: 30. 395286 [uid:0,gid:0,pid: 4056850] open (102): OK [fh:2] <0.000206> # open
2023. 02. 19 21:58: 30. 395540 [uid: 0, gid:0, pi d: 4056850] getattr (1): K

(1, [ drwxrwxrwx: 0040777, 3,0, 0, 1676512087, 1676620382, 1676620382, 4096] ) <0. 000197>
2023.02.19 21:58:30.395754 [uid:0,gid:0,pid:4056850] lookup (1,dirl): K

(2, [ drwxr-xr-x:0040755, 3,0, 0, 1676620382, 1676620387, 1676620387, 4096] ) <0. 000163>
2023. 02.19 21:58: 30.395979 [uid: 0, gid:0, pid: 4056850] getattr (2): XK

(2, [ drwxr-xr-x: 0040755, 3,0, 0, 1676620382, 1676620387, 1676620387, 4096] ) <0.000181>
2023.02.19 21:58:30.396313 [uid:0,gid:0, pid:4056850] |ookup (2,dir2): K

(3, [ drwxr-xr-x:0040755, 2,0, 0, 1676620387, 1676624652, 1676624652, 4096] ) <0. 000197>
2023. 02. 19 21:58: 30. 396554 [uid: 0, gid:0, pi d: 4056850] getattr (3): XK

(3, [ drwxr-xr-x: 0040755, 2,0, 0, 1676620387, 1676624652, 1676624652, 4096] ) <0. 000108>
2023. 02.19 21:58: 30. 396885 [uid: 0, gid:0,pid: 4056850] |ookup (3,f1): K

(102, [-rwr--r--:0100644,1,0, 0, 1676624652, 1676725091, 1676725091, 12345]) <0.000175>
2023. 02.19 21:58:30.397089 [uid:O0,qgid:0,pid: 4056850] getattr (102): OK

(102, [-rwr--r--:0100644, 1,0, 0, 1676624652, 1676725091, 1676725091, 3897]) <0.000105>
2023.02.19 21:58:30.397297 [uid: 0, gid:0, pid: 4056850] open (102): OK [fh:3] <0.000104> # open

* §TJF attribute/entry Z{7%
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..........................................................................................................................................................................................................................................................................

2023.02.19 21:57:47.289938 [uid:0,gid:0,pi d: 4054851] open (102):
| ookup (1,dirl): K
(2, [ drwxr-xr-x: 0040755, 3,0, 0, 1676620382, 1676620387, 1676620387, 4096] ) <0.000434> # |ookup getattr | ookup

2023.02.19 21:57:47.290716 [uid: 0, gid:O0, pid: 4054851]

attribute

2023.02. 19 21:57: 47.291372 [ui d: 0, gi d: 0, pi d: 4054851]

2023.02.19 21:57:47.292163 [uid: 0, gi d: 0, pi d: 4054851]

OK [fh:2] <0.000394>

| ookup (2,dir2): &

(3, [ drwxr-xr-x: 0040755, 2,0, 0, 1676620387, 1676624652, 1676624652, 4096] ) <0. 000365>

| ookup (3,f1): XK

(102, [-rwr--r--:0100644, 1,0, 0, 1676624652, 1676725091, 1676725091, 12345]) <0.000512>
2023.02.19 21:57:47.292744 [uid: 0, gid: 0, pi d: 4054851] open (102):

OK [fh:3] <0.000311>

A S 4: page cache

7]
il

il
curvefs—fuse-bt MIAIBERSICCH AT LLRIL, T F—30fk, BMEXA SR E B, curve—fuse FERFIRIRIGZ AR #4300 B 58 21 read 3R, FERH RS FIM page cache.

..........................................................................................................................................................................................................................................................................

sudo ./curvefs-fuse-bt

-p 1919638

..........................................................................................................................................................................................................................................................................

FuseOpRead:
FuseOpRead:
FuseOpRead:
FuseOpRead:
FuseOpRead:

pi d(1919638)
pi d(1919638)
pi d(1919638)
pi d(1919638)
pi d(1919638)

tid(1920688)
tid(1928691)
tid(1920689)
tid(1921062)
tid(1928691)

i no(11534336)
i no(11534336)
i no(11534336)
i no(11534336)
i no(11534336)

si ze(262144)
si ze(262144)
si ze(262144)
si ze(262144)
si ze(102400)

of f (0)

of f (262144)
of f (524288)
of f (786432)
of f (1048576)

..........................................................................................................................................................................................................................................................................

JuiceFS frfiiE
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RZTIEF

£ JuiceFS 0.15.2 RBA L, MFELINXE, AREAHEHREIITISETF (Page Cache) , T/REFTHRIBHE, 0
RN EHER, MUTUEREMNAZIEFIZN, RERFOMEERE.

JuiceFS EF IR RIRFTERITWITINXY, EESTHFRBXHN, ESBREAXHESHRIESREZ T FILAE
AR TTERE, MMRSAFEENE, WHNATEFSERRITANAY, ZHFERILET EF RS IEE RITAIE
&,

HEE X JuiceFS FMIEI—TXHE, REZRIFRR, ERAREHMY, FILERILEIEY/L GB.

VES

CurveFS HJLAZE open [AIHHEHIWTMET inode WAEAERA A (ATLLET mtime FIWD , #FEA A, ATLUK keep _cache ¥ N true

* 7E CTO JF/A T, open() REFEM MetaServer F inode
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..........................................................................................................................................................................................................

struct fuse file_ info {

/** Can be filled in by open. It signals the kernel that any
currently cached file data (ie., data that the fil esystem
provided the last tine the file was open) need not be
i nval i dated. Has no effect when set in other contexts (in
particular it does nothing when set by opendir()). */

unsi gned int keep_cache : 1;

..........................................................................................................................................................................................................

POC I&HIFE
| iEECAS AMB RSO

...............................................................................................................................................................................................

r oot @ebi an10-002: ~# tinme cat /mt/cfs/dirl/dir2/f > /dev/nul

real 0onD. 028s
user OonD. 000s

Sys On0. 007s

* JFJ5 keep cache

© XXX
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...............................................................................................................................................................................................................................................................
1

r oot @ebi an10-002: ~# tinme cat /mt/cfs/dirl/dir2/f > /dev/nul

real On0. 005s
user On0. 000s
Sys OnD. 004s

fRfl i 5 BRI

[ 78
HErH 7 =l LCLR 3 AN R R W — 3ok
o SCHFRTILPE: BIFE— AN P URBAT ORI AT BR . Ear B EERE, RS ANR P IRESL SRR R, TR -4EE, AT A IE
o B B EME (A atime, ctime, mtime, mode,
size...) fE—NEFEIEEIE, FA—DRESLHNE R ShxNX 4R, IRATVOARLE R MR L 0 T AR — ERE RS T55— 8
o NN HNBEERERE close—to—open & X, RISEMA )G, HHF I )5 RIREHR 22 BT 43000 5 2
BARREW L RZHI 5, HEAESH T TRAE— LR K:
o St RL s i S TR B REE BB PE AL
o A EE PR RE
ES
X FIX e 7 SR AT LART DASR AL T RS IS, X AT/ 5 BN SCHFIR AR B A7 SRS, DL XS IE R E A S TR AR E -

..........................................................................................................................................................................................................................................................................
1

attr_cache_tinmeout: 1
entry cache_tineout: 1
dir_entry cache_ tineout: 1

specify:
*. index: 0 # no_cache
log*: O # no_cache

i
..........................................................................................................................................................................................................................................................................

SEIUIE, FATH BRI LRI/ G AN G EENAE R & —A AC BEIL, #inl LA FRAFIX SEITAL. X AC HEWWLE R, FAs AR R A A 402 0(n), BTBAAER] CPU JHFE#B T LLZME AT,

I ESXASENE T, TR 1s [RHE, 208 H 3 PR attribute/entry #BZEAAEER, 4TS IX SRR LM AR W] . IBATER P FRIR 1s
PRI, AL A SO AT LU A R EL R ], T X e 58 RS R A5 ZE 0] MetaServer E—IREITT,
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HoAt
XTI TCBER AT A —BUE RGO, BATT 7 I A Rz 5, LR SEBRRh b 55 O A -

| AR -BEBREATH, —BEARN, RASERSURE UAURBAIERD |, TISHS IS I8 1)K AT 402 1T el AP R i
FAERR KB VE I NES PR >

A i 6: file delegation

1EH
KT NFS SEHLM file delegation, INAFEEALLT 2 MEH:

o PRSI —BUEER ., FABMNTEATZ close-to—open
FIVE L, SRR A P 5 SO A I 4% FRIX AN S8 BOIBE s BITCVEGRIE R — 80 CUHENAERIERM)  mE—igid, FAPwReAEmnT, tb—AEFmaEsS, HE53—F (WEESE
AR , =R R T, EAE RS —ANE T b Be B IR U 2

o THFHIMERE. KUNYRAE read AL (delegation) BY write
B2 v A2 AT DACE SR A7 1), AERAT 25 MR R AR IS R4 2 1T, A AT A& e o] LS R 2R 25 o, MIAEASHUAE T o RUNSRAGEAN B P i B s R R—A5S, B 240N, Ba A s
, RIS M, JREW LI EZAAN.

S
%A (delegation):

o WSS E i open O IR T, $RANAER ) 3/ 853 inode #ICTF CF /i % clientid RME—Fxic)
o BAFA inode WAIZ 3, MARLRTEN M RLETZ inode MEEMTMR, A i a] LM A7

LEERZTE

B B RPC Service, {EAME RN callback, ISR, MR HSEITZ callback [FIZE PRI EIHZAL (557 b 75 00 8 shis [ IR &5 omid Mt clientid)
HHEA inode HIIHESMRE, WCKREANEF NS S write delegation, XHMEHETE EIELL callback WIRNZIZAL, FK 1% 5 ot B A& 20438 R 20 21 AR 45 ity

IR EIRM, FEMRSS bR, Z& 7 %% inode FIFTH B, #CKHRE 10 Error (HHTEMIZE S X B LT 25 L A g i)

AR, WFRE write BAUIR UK UL, B 75 ZHZ 4SSO B R % u, X read KU, TFEHEBMRE v

XTCAHIM RN inode, MR A 2T HAh K P o T &AL (delegation)

P close INME, 757 vy 2 3 8 B2 AL

delegation HUSZHLSENG, TEMIVEREWFESE open (O #RAE, BUONEHILMRN, TEGQR AL callback RULEHZAL, FTEAFRE open #R{FELZ B 18

T direcoty delegation

E NFS v4. 1 v, T H3f delegation, ¥ MW.<NFSv4.1: Directory Delegations and Notifications> BY [RFC 5661] Network File System (NFS) Version 4 Minor Version 1 Protocol

FF CurveFS

KB EHAT CurveFS RE close-to—open HI—EMHEY T, MR EFET LR, TLLHEW delegation SLIY
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R K 35

N A TR R SEIOR, AT NFS i 7 — MK, GAE R — 2k . XTI OB A A BRSO, AT T AR RIS, AR SEBR L 55 B -
| EMAA—BEERELTH, —BEABN, RASEH—BUORE UAURUEIERD |, TISHE A i R)-KA0R T e AP 2

FARDR LBV NFS PR 5>

5140, FANNFATH E A LRI X A AR (QA PRIERZARRBD , FTLURIH Go HREIFRA FS MHAHESE, SEME] CurveAdm twTLL. JIAAESE 7 2 LLE R MR IL BE

..........................................................................................................................................................................................................................................................................
1

A

j test. mount (cfg)
jtets. mount (cfg)

=

m.wite("f1", "123")
buf := nR.read("f1")
assert. Equal (buf, "123")
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