Lab5. XX {55
ERTATIRE, FEBHTARER, BETEAR TRALTHS:

git fetch
git checkout Tlab5
make clean

@ =

ERIRELCEGAICIEH, mkfs/mkfs EBASNIGRS: ©B7010NoHuER (BT
AR FGHIER) F0199930MEER, 112000001, FRLASE—IR make
gemu ZfEBoIxvealgEE I, BmMUER, BHAZRFRET.

O #RERDisE

ANLIOFHARD, NRIHRFANIRETBRIES, FTLAREEOSTEP (X
hR) RUBRXET, Sl FRES39E,

Bhig
RIS, HMNELFEIFEMETHICKBIRMFRARANIKE: HIE, b
RREFMEAICPU; teht=s[a], fh2EMCHRE. EXFMHRIOHEEERT, 25

BTG EEE CRMEIRY R P—R, HREEECHIGERS (S5iZ4E
#) , FREBBECHRNE.

BTR, BAINLEEMEHEXRERN—L: FAFE (persistent storage) . Ffi]
BN AR EEEEMEA AR N EE— R LVESREFZ BERMEMEE
B &RIBE, HENMREEERFET bug, HAEFINEUEM ATREMR I .
I, AT BRIV REFEERFALE, — MRERREIEEHEHT "E
M, LN FERERIR) "R IR, SEIN RSN AEZ BRI, SR FHAELL
Hitl FREAE,

Bl BT R X6 PRI S R AN SRR SRS S R Gt Tt — oA 7 EFNSE
53

IR RIS RS

BRAEXE, BBE—T: NHRGELIEFMEERE (@R, ESIREREE)
FROHNBR, FREGE., . SATRRXESEMERNSTN, TER
RITAMERR,
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1. RGOSR : MHRAFERIMSENSREERFRERN,. X
HN=RARES. XBETHEFERNNEREN, RGN 4HERTEEE
R, URICRE R X,

2. FRIRE: ATHFEHRIRE, XHRFVSLMSESMETCRIE. 21
EIRM NI BIANR—IESS, WIUTICRERSH, AEBETHELH
178, WRALERR, XHRFALERESREIRRTARIESHE BT
1TERRHIES, IRRETREA—EIE.

3. H&iEH: SN HESEAERTRERIIRIEG RS, RIFEZESLIH AEHI
&, WMBAE, LIBBRER—RRRE— N EREBIESCUG RSV EIR S,
XA ARG L EEREHRIA—EUERTIRER,

4. BEER: NTHRRAEEHIEEENEE, SXKEHRFOHER— AT
%17 (cache) REFHERHIHINEIER. REFILURDHELEIXE, B
HRGAIMERE. AT, REEROFEERREFSMNATEESI-.

ATERXLEE, FEZFELIM—TTEINGRS, ZF K, PGV
Rt aEM, RITIEERUAERRX LI,

XVeRIX R FEAS

File descriptor

Pathname

Directory

Inode

Logging

Buffer cache

Disk

N EERTR, VeI R GRS TUI T RIDE:

s EREERWE, MR —LrMRFAUENFHERE, ERXUIRBRE T
ATFHE.

o EXZ FRBuffer caches&iiBlock cache, iX&bcachem] LB RSMERNESHEL
2. XBER(NEHREFEERETFE 7T REF.

o LoggingE, RATSEIIMMARFENBENSESTHNEZARPD. HEMNSE
FNHEIR T TN EFRRIBERIRE—EHE, REERFRERSEHMERER
R, M RREERN S M.,
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e InodefZ, inodernJBEIEREAE FRVEIRLSEIE, BANXMXK/INISIERRESSIZE;
tHETREIERE R inode, B3R FinodefVRIAFINIZPEENTIMSE.

o Directory2, BIABRE, BRAStEinode, REECHEIEEETHERT
B934, DirectoryE5|INBHALET, FHHRME dirlookup BREL (I
kernel/fs.c) FF{EES,

o BfEL, MBNXMHRA, FISHEARHEE,

AR EHRFRRASTAE—ETEERE AR, SRS ERIRBIBATE,
Ve AR, EEMNRES ERRX BRSO TR G RALEE
BV, SEBREFIBRNAREAREBEMHINIXEARRISE, Fltlbuffer cache,
logging, inodefigR4.

BTR, BAISERRE LESH.
FHheE

LR BEIEESARERENEELRS, XERENXIETEEE, B8, SEEEN
HPRE, HHMMREN, FERMIMZEEREAIZSSDFIHDD,

o sectorBREEHEIMNOILUSEERIR/NATT, BEEBERS12FT.

o blockiBERIBERARE X HEAUNBNEIE. EHXEGRREN, EXV6HFE
£10245F75, FrlAxvesr—blockXI R Fi{ sector, EBEI—NblockITAL ¥
— N E S sector,

fik R A X 1k % 53

BAEBANENINIS R FRIRE R AR ERERN, YTy (AIEZ BRI
ZIRZBEH(ER. BEEIIUMEERE EEN—RISIF M RFAHRIEE, X
LIRS HENTERITHS, ASEMHEARLR, FEzEoEHRBERHENAY
S2fF. XVORIHIER AN D 75 iE0 FEIR R

boot|super Iég illwode's bit fnap datai ‘data

0o 1 2

o block0OEARER, EAHAIEboot sectorsR/GoEFR L.

e block 1 BEHFRAsuper block, BHERT RS, ErlgeEatwE a8 />
MblockHEEIEM T MERAXEFIER. BIIZESEBEIVWAERSFEZSH
=5, RALLUBEblock 1S KB DRI RERER. FITAILAE
kernel/fs.h FEZE] super block BIEIELE.,

o TExv6H, loghblock2FFia, ZElblock32455R, PR _EloghIAR/NEIEEARR, XE
£ super block FTE X loghiE30/ block,
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o IETkfEDblock32Zblock4527/8], XV6fZfiETinode, ZNinodefITHFE—
“Molockdr, —NinodeE64=F15,

o ZJgrEbitmap block, XERFHANMNBRIMHRFIEINGEZ, BEREE—
block, BICR T #UEblock2B=TH.

o EEMEEZUEDIOkT, EuEblockiFEE T EHHNABIIERZNINEA.

RiRinode@64 1M1, WIR(FEEERInodel1, BPAIRMIZEAKER HLAT
fERIblocklg? ATLABRMIAT B iESESLIRE .

Buffer cachel®

WREELIR (BRFRABKX) AR, #WEIKENETERS MORITIRE, B
20BN, BEEEHNEM. Ei, Buffer cache EAU OB EERNZHE
FEotk, REREMNEENE, CEFEREERTHIER. th, Buffer
ache BRMAZHIEXN IR AIGE., XFEITINREHERRIERE, ERime
BIFEE, BOREER. BN, BIESEFEEIRNFAIRD, BRESEE—EUERLE
Tt IRIHERRFMEE.

fExveeh, Buffer cache BT ERES R UATI LN EESE:

1. EEFEOEUESEN: ExverYRiE=, Buffer cacheE{ERT struct buf (I
kernel/buf.h) RFREFR, XNEEUERITHIORES (BEERR. 2EEE
EENE) . REEUE. REEER.

2. BEHNWMMEG: TRERRBHRT, xvea WA —RNERIFEAEFE, §H
WD RENEFR, BVMEFRE—MELERIIAL.

3. BFEE: INARFREZSICUFRSRE, xv6eRBANERFTEREER
EYNAYR, NRGFE, MEENEFTEE, NRAFE, HMAHE DISEEE,
FISEUEINEEEFH.

4. FEEN: SNAEFEN T EEPRRENERN, x6HXLRINCA R, &
TRENBERIEN. xV6RTEEIRIAIHL, CLATERTFRIERRAT, BIRIEIES
[EIRIHER.

5. BIFEIRREE: xvo(EALRU (RIEREDER) REERREMLEFRIIZNE
M, HEFHT BEEEMEFRE, xveSiERRIKARREIARIIRHE TR,
6. BFRIY: TLFTEFLRIBRT, WRFEXRIRT, xveRGREIHRIVEIES
[EREER, LARRETRRI—EUL.

ERNTHEXVONERFETIEFRIE, B EERXVeIRER SRR
kernel/bio.c, EIS(FHEAFRIRRIE, RiEEBEIFHIEFEVONEFEEWNET
1E89.
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@ ISIAEFIEED

XEAREEWIN, TG RGIIRT 5ENERZREP AR, RS
RIRIBISEE RS, (BRNARIRERTLUARIESSEREPIE, 135255
ZIRIFEZIEEEK,

Logging =

NHEREFRITH, BRRER—TEEI#R. AT XHRRFES RHUESIRIE, B3
A BE SR EETEA . xoBd ASRAHRARXNER: RAFPBEERFE

R AECR, EAREEBEAEE. BRICRIFS—RREE. mixal, AE
KRR, AW, FERE, WEEFRNEE. XEEHERFEERREEER

TRFH, MR RE L.

FEXVGTRIB, logging RAIKIREATILNE Tog. C SIHTRILE], BAHHIIET ST
HIDR, FHIE. WRRESHORE, BIFEFIT kernel /log. <X, £F
ISR AT Hxv6ilogging R R AASTILSL 4 FRAHAT SEHERT—BXIERY,

Inode

EERIESEIRFEIRANR, NARER, HEEHIRPCBEFETTHII 44
ofile[], HFHEGEMA—IR openO MSREI—PMEE, XPMBHMENHEA
BTHRES|, EFRUEREART (BER fd ®R) . 8N TRUE— ofile[]
SPFIFFRISE . SRR PG REBRIMERRITEN, MEFRIERENIXE
BIBABOHEKR (—REENFE— size) HIBEEIER, BIELIEREIS 4
AUBRESSR, HRIRNSEIRFIERYIERIRS, REVIEERSEIFEMR (tbiaBEX
FH5) | BRI E T EEERE A S U TR R RAV T ERET.

FLASRER, WS, EZEIEREIEERZ BNEREET. 1BER
ROXHER (XHRT) SIRFE—ESEEE, frable[filel , REFEERFIF
NE—NE. BERR—INE, ARAR SR, EENREA—EF, FriE
AJREtiA—#E, FRLAATREE S ftable[] IESHIERE— 304, Hep,
ftable[file] Y file, BEATLAREERERY, HEJLIRHEMIRA inode RIS
B, B inode XRMAISZ, BERTLARE BRI, BrLARIREXE, BAILAEE
JEETREXHERRIE (BEER, HILR—MEME 7RSS 28945
BISZ) . XEUEFMBRY unix BIEMIEXXHIES, TR ARKENEIRES.
RS, BRI LASTERASG R NI MR RZ PR T E TR,

B REBHIEUREIERFEE— " addrs[1 , AT EASUEEE | BREURRIFIES
addrs[i] BRIBEHREE.

RS, Xwizen TIRIFRFIRNZAIETE (inode) BINARERFIIHRES (off) Z
[BJHIZREX.
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F— GRS H A B S EA X G EENEarF, mEaREHT7— MY
inode IR (U0 kernel/file.h) , EIAI BN IRGT— inode,
BREFEIE addrs [] FETEIXA inode 1, inodefZAURLRIXAN PRI SRS
[BHRAYBREY, FRLATCIC W MNAFERE. XA LMaF 2 Fa0f U T
(int ref FRREBRIANNHEHSIFIXE) | EERFIEIR— inode, HARE
UREFTFAR (EEHRIEARRE(uint off), IEERIEARRE (char
writeable/readable) , 7E file BAAFEEN) , BIINEUERFINFRZE
HEIRFERS M EXREAZH (BAMER—NH) | Frld
ftable[file] FEZFIF TREZSNXE, HPtEalF—LEXHEiERE—
inode B9, FINT — NG S IRNSHTFRIERE, MB— oS TFRIENIE
1T inode XEXZEIE—MERSAORLE UG L.

FrLA, xv6 SN EIR R B A EPRF—AHRinode, RICSRBNIHHYE
HRIRETR R, ARERTFHEEARMREXLMETEANER (ERFEHEA icache
SRR, SERTER inode THRY) . MAEMED, XL inode A dinode k7
fi#, inode SLfR LR dinode IREEIRFHFEREHIFN, EEREF dinode tEHLE
YHRFEIEEEHNEESEY (EEMREHUBRIIMNESTK) . RFEERETH
dinode (2EtR inode) LY dinode BZ—L(EA.:

struct inode {

uint dev; // Device number

uint inum; // Inode number

int ref; // Reference count

struct sleeplock lock; // protects everything below here
int valid; // inode has been read from disk?
short type; // copy of disk inode

short major;

short minor;

short nlink;

uint size;

uint addrs[NDIRECT+1];
s



// on-disk inode structure
struct dinode {

short type; // File type

short major; // Major device number (T_DEVICE only)

short minor; // Minor device number (T_DEVICE only)

short nlink; // Number of 1links to inode in file
system

uint size; // Size of file (bytes)

uint addrs[NDIRECT+1]; // Data block addresses

}s

BIZ 7T uint dev. uint inum (inode T/RS) . int ref (AIE#3IHAOR
#) . int flags (fr&fi, Wr&E=A) .

WTIXA%E, BATTLRNEInodefEX R GZRIEPINERE, ARTIABHIRE
REEEinodeEREH, ML DA FRIRFTEERAZIAEHT, BPMEER
FANE, RERIBEREEXR, XHRFHRER, YRREREPIHRT
W&,

15758 &, B xv6 HRF— NN EFERSE (—RAMF) LRIZIE
EHE,

dinode

hypa data
miajor
miner

nlink
size

7

address 1
data

data
indirect bluck/
address 17

address 256
\ data

address 12 -~

indirect \

HES A=1FE05

1. FE18MY dinode
2. PERYEEEIR data FI—Z|EZIR indirect block
3. G189, Bid—REHEIRER S |RVEHER data



LR dinode FRRHIR S U NINRIRS TR (EXTE kernel/fs.h) , H

hFRdRRdisk, FSRIERZEEA T FEERUTHENIMZL. BXNNIAF
RAEUEE MR Einode, F/Rindex node—Z&5| TR, FIELXBEHAL,

dinode FAE7E disk ER— PN FSEENFRINE, @Y, alLAGEIBRZEIFZI
HHEXNEIER (BRIXE, ARTeexZ 0L BRENEFEAMMTAE 82
" index”) ,

dinode 2—1MEMHE, EEETETITHRREE:

o type, ZRS|TRNMAISEEE, aJUARENNE. BRHERENE (XB
{A¥LT UNIX B everything is file I&iHE%) ;

e major, YR type BIRFREMNE, IEFIRES,;

e minor, R type BIRFXERNE, BENEES,;

e nlink, FRNUEEZVDNERIVE@ZRE TR, XBEALUBRARRZHES
ARG ERIZERS TR

o size, XAHIBRNXMHHIK/N, BURFT;

e address1-12——12 NMEE"EIERAMNE, S NMBUHEE— BB T
HEHRRIEIRELR ;

e indirect, 1 NM—ER[ENF"RAIMBIE, ZHBUHER T — NEHEIR, 1ZBRBE T 256
MNEB, SPMRBEPBII— NSRRI, FRLA, xv6SHERGERT AT
HEARTH: 12+256 = 268 NEUELR, TIEMNURLRAEIA/NA 10245

(1KB) , M 268 PMEUELRAYA/NS 268*1KB = 268KB,

MENIMHERE, SEFRRIXERS, MHERARIKESANZES.

A, X2
THRT EAEARKNRE, FATRTLARIE—T, BxveryLimEa NI Ta<:

$ bigfile

wrote 268 blocks
bigfile: file is too small

$

Hep, bigfile 2—THAFPENINER, EREEBEIE— 265803 MRAIX
%, (BERI, xv6I4IRHI/9268 MR, IIRFIKBIATSESL: — 'xvelinode® 3
ANMERRSN—MERRS, —RIEFERIE—TREUTTW256MRSAIR,

B3E12+256=268MR, FRLRER, ZIEFHUTRN Y.

WERRZRHIF—MESCEFHKE, MEELL xv6 HRFHFAFHIE!
2, AL EARRF R AEFREB IE RIS T.



AREEIG PREB(FxVe T IFE Ninodea] & 5256 N EHERR IR — 4%
B, BN —REERESTLIE 256N 8RN, EREE— UYL
BEEEE S 21A65803 M, Fi256%256+256+1140ME (1MTIAR12, AR
1T AR —  BIERS) .

{#F3 python3 grade-lab-5 bigfile BJLAMNK{RAVER, ZMHATEIATBE
K, EOFS.

@ —LHR IR R

(1) kernel/fs.c FHI bmap O RERMESZHIZL, TESLIRFHARTBHHR
EEE bmap O ; ENEETIERE—TAPETRY. BENNZERS (313
ZXHHRS) | R MEXNEIRIRS ($HZigE LAY RS, —
IREBEILABEZANM) ; B, bmapQ B{IFEEIA—RIEERS
HE, (RFEERIIXS —RIEERRAYF AL,

dinode
type
major data
minor
nlink
size )
address 1 /
address 11 /
1-level-indirect-
2-level-indirect »[address T7

iiiiii

N
i
&

address 756,
indirect block™ v
indirect block ~*———

(2) dinode FEHIRERIERZRIBAE, —RIAEGIBIIAI _KiEzERIEUE, &0
RERNFE, (FAEERART FH—REERII NIRRT EE R EN
IR EERAYEIE, (BRFTLUEN—NRART FE R RIRKR
TE, IHEHRTERREERBIE (FREEZ dinode ZEHRRIAR/N)

(3) NDIRECT FRRAIZ dinode BEZEHUBIIAIEIE, M NINDIRECT ZR7<HY
& dinode ZEHI(REREIREHIMIIAVENE (BR1E kernel/fs.h BBEN) . fNR
BEXINDIRECT IEN,, FoJge/iEX file.hH struct inode Faddrs[]
B=BE, TR struct inode#]struct dinode 7 addrs[] B+ EFHE
HENTTTR. FI, WRIFER T NDIRECT BE, BEFTEERL xVoREINIAYE
&3 ——fs.img , ERRITIERE xv6 RUFASIRER TRt make clean, B
EEE— IR mEXHERN, SEFNEREEHEMEHII fs.ing (X



MREHERSEREN xv6 IR HERS) | ALK HARAYHTRY
IRARRIE CRAMSETFREREX GRS, (RERT LU

(4) ERHOHETS, TE—PEH MAXFILE FUREN, RRHEFINERSFT
FROEEREE , BEBAFFEE, SREREI xv6 FRFIAUFIIZ
Y, IWRE N BB BEESIRIN(E?

(5) dinode &5 HRAFTEMEIMFL (disk) B8, HSLeEREFH
HEFE—MIEIRRA——B /9 inode 540K (EXTE kernel/file.h) , Ff
LA, BRATSHFRGEE —RiEEPER T dinode Zf5, tHIEER inode
HEREIBNIRRTE;, (R |IPRFERMEANERERE, — 2, AT
BEZHEZBNFABEES, (RAILMFEEE TR MRAZEBE
3, RERAZTAIMIRREE,; BIM—NRENE, RFRAGHEEE
iR, FJLIFTHE disk liRAR—1AREZFEIR) ;

(6) BRTHDECHRAY bmap O BREY, FERRAIREL itruncQ BFEEEK

(kernel/fs.c) , LAIZIFEMEEIEEIMIANNZREER (FJLIS%E
itrunc 2 EALE—REIERA) ;

(7) MREHNLHRFHNARRS (TRERHR) |, Bk fs.img (£
Unix EHATIEERME, TARE xv6 LHITILERME) . makeGAHa@d— 1N
RIS RIS R TR AR,

HSHHE

FHS5EE (Symbolic link) |, XEEGEZE, CSHEHZZ FRIXBIFIERREIRAIH
FHEHEREEBEAINE, NREEANFEEILUETTENYF, iLBCX
BEXRIARE NS, SEHAILIBTEER,

iEE

o BAHEEiInodeTRENZN B IFEIHES;

o MHFRFEREHESFSRERBRIESHERZ—, SUSDAF MR ;

o REMRTIRSAFIFFBE XS RAVRESEE S, USSR SHHER ;

o MHEEHENXMHNES—IAO;

o TILABIT LA SR ERE R S SR BE LE BB E SR ;

o QUETENEEDS Tn CHF ke ;

o MEPEENHREBEIE, FILAR rmffER;

o XWFFSMIY (RBHREERER) SRR S msmiR. (OF
B NREGHEETRER, WA AMRSEREXFSH R ETEASE
. )
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B

o IREERERIWindows RAHIREES K ;
EEREEFHRFEENER, BRI

RHBRIESC S, BEEERATE, BRAPREXXGNS;
BUERIRGEHEDS Tn -s BUF WEEEE (B—1s8E)

B NESF AR, SUFREMUEARE], inodeStHEARE;
o IRPEIEAYSIAZEELZ", TTLUA rm fBR.

EREIEFNTEAEEZAI X BIFNER SR

o FIEL, MRRHEANRSMHMinode S8R, RWEE/OEHERE,

o MGEHEAIESHHinodeTIRSAE, HTiERAYblocktEAR, ERiEZblockeh
FR TR RIS, SEhr L, EEHEMENARE— DN, MIEREM
MR, KUTRESN, FEERGNEERETER,

o [ERRRRE: FREXSEHROIEMBNEE, FRENARNGRFOIEENEE, XA
FERSUH eI REERE, ALY BREIENGEE, AILUSN GRS ER,
AL AFERI S B AR E,

FEERANBIR T, xveBESFRI Aoz, (BEMFSHEEEV6PIRIRHKE!
2, HLFAISINTE LR

& ERMETSHEETEE

EII—1N8] A symlink(char *target, char *path) BNERZER, LASLINE!
EFRFSIHEAIINEE. HA, target ISRIEHEIERTSHHEIISHIR (B
#%) . mMpathiERIRIZFAFSIEZCIEEFHNEAR (BEFSEEEASX
H2) . BREZER, 1B558H symlink FIE (GE: HfTman symlink) .

{EF8 python3 grade-lab-5 symlinktest BJLUINRARAVTERS

@ —LEHRRFIFRES AR

(1) =ERlab2-hiSHRIBIEFARRERNESE, 73 symlink BE—MEO/A
O, WNEFSCIATLAER AT ( BB user/usys.pl, user/user.h F
kernel/sysfile.c &X14) ;

(2) fEkernel/stat.h 1, GIFE—EZA (T_SYMLINK) 3R, ERFE
symlinkQ FrEURRAIRTSHEREER,;  (KROTBERENZEE xv6 [RASTHRFAIS M
KRE=FM, DIEREME. BRXETNREE, EE T EIUM)

(3) T kernel/fcntl.h 1, JOIAN—"RE{AI—— o_NOFoLLOwW , FHTF
open) FEATHFRSHEER, LIRIBITHANNSARSHHERS, MARZMAS
SERERTEMRIBER U (RBIZINSARIE, RFEBLEX D LARmMIER,
9 open BRERIANEREIEFZEIREI—MEM inode BIIEET, ABAXMEFTE!
[RERNIZIEAMFSHHEN AR, R2EERNNSEIUE? ) ; T8, &C
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M o_NorFoLLOW Y, JEEABEMEMAFS{EREDSR, E79 openO RF
ERT LB S5 ERES MRS TES,

(4) 45 user/ TFHY symlinktest.c /HIIAZEIMakefile BB, aJLAZRIE, xv6
g\ symlinktest AT ALIZ AT LAUETT, (BESHE, EA symlink(O &
FERNEMREARESCI;

(5) symlinkQ $TFFEISEA—EIBIE, MBI, synlink EHEE
E—MEXEEIRINT, FUBAMZRABRIIGT, T 1inkin

unlink ;

(6) FIFSPHE AR SUE NMIZE— MR, FILURBEIEEFE— N SENESEE
FEEXNMER (XBETLMEEREMXEENAIRE writei EREXNE
=) ;

(7) SIREFAE—MREREBIERIER, (RAopenfITHNMSIHEE, HisH
RINERI— TS5, HNRSAFI0RER, BEIRikE;

(8) MREFMENA, BAREFERIIM—MER, MERMNER", BRXME
i, BERRNHER (XEREIUIEZARIE&ESZEIT 10 XAIHLHIHR

%7 )

(9) EftbrIRZAR, LLal Tink BeE unlink , EfIRREGRUNEZE—T
PSRN, BRI FRTZASIEEAS, MR T SIEEME
EEERY (XEERZEIZEIRIIAREAL 0_NOFoLLOW )

(10) ARLIE, FARZEASHEERXIHER— T BERNBR, REEEEHE
ASGRIR] (BRESLRRAEST, AFSiERBILUUsE—MER) .

Directory=

SINTETFHEMIEBSIMRAANRS IBER, XHRRNARSARETTW.
XFPFTRARIE ) HRIREMIAE KRR, NMSIANT BERE. Exveh, BR
RISCHIANSARISEINS R RG. BRMNTRAIZEE T_o1r, EHSUER—KFINNE
F%EB. B1MFER ) struct dirent &K, BE—PEFH— i TR%R
5. XNMEBFREB DIRSIZNFER, WRERRE, BB NLIEAEEFR. i1
RiRSR0NZBEEET RN,

BREdirlookup (I kernel/fs.c) ATFEKXRBRTIEERFTIRE. BtE—"H

FHinodefIBEKAINER, BHFEMER inode data block EfYdirent, %A
EHIMEARERA, WRIEANE, FEET inode num, BT igetiR[EIEE,

BRZEL dirlink Il kernel/fs.c) ZBRSEPEY name F1 inum BIR—NAVER, W
RETHANHBEN, WRCELEEFIREE.
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BEBE

B EREHKIET—FS dirlookup SLHL.
namei 18 path FHREFENinode,
nameiparent IR[EIZSESHR T mAJInode,

namex & _EEFRNMEARIERERSD, B5TRE path EBIRFRAFIMTRETIRSER
AXTERR, IREIEKAERIRInode, ARERAER, BRI TR AFE, RERME]
inode,

MR FE

ZEELAE—ZLRIRC G, xveLIBEZAGTURM T IUFRTEO. xv6 e it
EEE— I ECRIIFXER, i IR FEEBIIXERT.

AR

TESCRRRURER ST, BIRSARFEAERITRE T SXHRIERE, LIl open .
read, write, TinkZ, BERXERFERE—MEHT IBXHEEHRE
TIPS RERYIF 3.

& At read ZFEH

ERNEBEXVOX A RFAEREZ 5, BATTUETHXEESEE. HAITLUE
VA sys_read BREY (I F sysfile.c X)) REFHEEAT.

B, FAE sys_read REH, BIAEif(argfd(0, 0, &) < 04, RE
— MR, XEEBERATEHNZD BTSSR T, LERESRERFRIAIT

fE.

ZEERFEHAN fileread O BREE, FEIMEERBIE ilock(f>ip) , X
B, RIIXENEFHRInodefEEFX (buffer cache) FHIIFRE. EHAEIE
REPH TIEEERER, BRIV IHFREXRInodeIFRFXF, BUFKIIFH
B ECMNEESEIEYX, ReEHTEE. XNIENZOMESEEE
iTock O BRELHFIRT ip->valid BERMEINnode REREE P XA,

ERRXFHMARBERE, ROIFEREFESIMTRME. X, i3
LUBEHIEREInode REEEMXANABRE T, EFRAHUTRIEIIEEES
1%,

B ERIFERICR MRASELRREZT, BECHRRERE T4,


af://n204
af://n209
af://n211

£ it write ZFEA

BERIIRNIRE sys_read ) B ZfE, ETRALSEARRIER, BOIXY
sys_write() REAITEAR. FAIBIBIREHA sys_write O REFFHRIRZENAE
FARY filewrite O BRELH. 1E filewrite O RERIKENE, BMIFS1551T
B9 int max = ((MAXOPBLOCKS-1-1-2) / 2) * BSIZE; &b, BAVZIEE—/ T
R, LMEZRLERR sys_write O EZITE,

sys_write() ERERIEBASTE NS R, FACESIMRIEERE. EH
TXHBENR, BATEEENinodelINE, BEAEEE, Eifbitmaps, FERY
i R BRI EAIR AR FES N0 E. XEERNEEIMBRITE
o, BERNERE, FEAESERIREREREXE,

HAVGERLPARRUTAS:

1. RN MRHIRANREANETX, IMTEFEPXINE, FiRER
SRR —EUER IR M.

2. [RFIHRE: ESHENZSEIEMRET, WHERFRILEEERIERT
. FWGKIEE sys_write O PR FRE RS REIERFIA—EL

3. Xf#inoded8ii: B IEMRESUG S NRTAMAIIER T EHTEXAYIN0de(S
B, DA R S RO IERR SRR,

4. SRS A HfbitmapiEHi: XHBEAR, P REEFERIS AHbitmapHIE
e Fell MFIRERX Lo FROI R FOATLE,

5. {RIBHIRERER: EsyswriteQ P, EEMESMITEEAEIRIE
m, WHETEAR. MIREEE. BB REXLER NIRRT
E75

BEZFELELN, BIIBERNERXGENNERTRE, RS MERERD
G, B sys_writeO RUIEFEERA, BRI EFFFIMZES ST,
HA MG EEE ERX D RBARFR SRR,

£ EEAIRT read Flwri te NRGERA LIS AHEATIEIERIFEER
ZIROIERR, SPK, (RBATLARERRT open RGTARBTEIN, BEITIRT EEEZE
T, BUEESUHEIARE, EATLAXY 1ink RFARR TR 7B TEiRrIE
1E.

NHRFE— I EAREEENFR, MTRFIMNS, RAERETEFREAIHAR

XBEXRFATTE, BRENTREBELINA R P EARUEN B RIISC A,
MM RBXHRFS MR, BASRREFNEREITEFRTIRANE

2, EIESEX—XREuE,

i
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