& BHERATENAR RMERAGRESLE 2012 FF

FBAN: XHEFEL

1. R H &

B RRAKRFER, AERLIE AT BAR
O TMAAYIHALRGIARNGEINT ik,
® THR—AATEIT AL X69Simple FSX A+ £ gkt 552 A
® TIfF AR E-VFSHILT 5 R

2. RBAR

FHRELEZRTAEANGFTOR T EFER, AREBRIS BRI RS, BEHSHT M ucore LA F 409 S ARKZEH K
i, REIRE LAHRE, R EAET IR LG RITEFIE (BFAE do execve), A7 VAT RINAT Gtk /£
B3 By e R I A B F 8

21%3

%30: WETLHER

A IR AR HSE B 121314151617 o iF de AR B 52 B2 1/2/3/4/5/6/7 B K AL A ON K S B R A b A
“LAB1”/“LAB2”/“LAB3”/“LAB4”/“LABS5”/“LAB6” /“LAB7’ 892 #4834 HAKGRIFEL, 2&: A TRBE
FAPAT 1ab8 a9 MK & AL R, 7T A6 & *F €L T AR 89 55 5 1/2/3/4/51617 &9 K24 3 — i,

%31 RAREAHRENGER (F2%D)

BATHBAITFIHOLRARE, REAFAKERELEN I HEEREWILLH, %E £ sfs_inodec P
sfs_io_nolock 75 S 44 P 4% 64 52 AXAD

%32 ZRET M RAANPITRFNHGEL (F2R4)

AT %3 2, &KE proc.c T4 load icode Fy&Ae HbAn X 4k, FIAT MR AWIITAEFIH . H4T: make
gemu. R AEAHFE sh A P AAFGIT K@, WERKRAT. 4o RE sh A PR @ LT 2A#4T1s”, hello”F H Ak
B Sfs I RGET O EPITAZF, NTUUAARERE KRS . (ERAHE gemu-1.0.1) .

2.2 IR B 4%,

AR F I £ R 2 fitkern/fs Bl P 69305 L AF, FF 7T Rluser/*.ciliX At 5% BLAG Simple FSSUAF 3 4L & & Ae 45 £ %
I ARFERF BB KA ELE:

® UHALMIKAB: user/*.c: X AF A L8 F ALBEAT X 8GN K A ) 5

® ERILMAR%ED
m  user/libs/file.[ch]|dir.[ch]|syscall.c: 5 X #+ F SARAEAR K49 B P 252 475
B kern/syscall.[ch]: X#F L& X 4R AMMXGNEEZAARED

B kern/fs/sysfile.[ch][file.[ch]: & A L4 & 448 2 A= 24T
® A4S EE-VFS



W Kkern/fs/vfs/*.[ch]
® Simple FSX # & 4

HHERFITENR BERFRELE 2012 FF
AN A R AR 5 R
B kern/fs/sfs/*.[ch]: SimpleFS & %255 2L
® I HFRERNRAIOHED
B kern/fs/devs/dev.[ch]|dev_diskO.c: diskQ#% %1% & #2444
o HyIH
[

A A F Gt 1/037 17 45 0 Ao 52 3L
tools/mksfs.c: £ # — A Simple FS L4 & 4uts X 09 52 & 404%
RGARA )
® A ACHERNYT L

(32 R b, S A% 64 52 L 4m 3 5 32 R SFS S A+
B kern/process/proc..[ch]: 374w ax i & & struct fs_struct *fs_struct
do_execve load_icode% & # VA X F AT LA+ R S 09 A4
B kern/init/init.c: 384w Bl #1354 I A 2 4898 44 fs_init,

3. B &SR

AT XA L0519 &

3.1 ucore X # % L &R

BERGT A FTERABMT KRG RMRA ISR %, ERRKRET, T20E 4R
S A9I%T R At LA R RPATRAZG AT B %
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[ struct proc_struct >

<:::§£Z§E5:fs struct * fs struct

struct inode * pwd

filemaps

struct inode * node

Struct sfs inode  sfs inode
info

SES din direct[1] direct[2]
ucores X AKX X BHBEMALXF

32 BRAXHRRITREED
X AHFe B AR X R P BB 2

Lab8 ¥ 5 M FEIH 5L R AA KX, AMNETF RTINS HRHTREGZLAR, REITEAE FA L
HEAGRITREGR AR,

FE R &, AR A X HH A open. close. read. writeo £1EE —ANLHZ AT, BLEH open &4
P RFEHEATH. open 89 FH —NERIGE LR Z L, THERNLENRZ L, FANEHBETFOFTX, TRE
# O_RDONLY. O WRONLY. O RDWR, #4Al&TRi#E. RE, TkT 5, ATTF—AXHE, LT ML Ae
1) 69 ARG FF fd 3t A ATAR KR, AE AT —AIAE, LR close 7 AR AT KA, LAKMEEL
HRAE S fde AT IAREFHT AT H R, A6 4HE A

BB LR R ZE %A R A read A writeo read R AR A A5 4 — AT PTIRAE O IR EFF, — AN
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RIRBB G Ak, RE— MR ESIAFT. £ CAFFRAZRLARG T & T :

count = read(filehandle, buffer, nbytes);

ZEARARARREIRRIGFNHEAREL count T, £ EFIFNTXNMELE nbytes 835, A TR —
s, ldm, AR AR AR BT R, MmARATLE Rk EEE,

R T ARAAREZ TP EERE, EFRAKEZGARLEZTR, N count #E H-1. M write FHF 89
SR EZRAEME.

HTFARME, RE AGREARSLIEINDR, LENFRGA P EHHKA chdire ABEHE EZEBRYAR
T, PR B R POIHRB RS, XA LR EM, BPE £id T opendir HA AT B K, i@id readdir &
FRIE PO LAZ L, T BELEEBL closedir HF KX H B Fo 8 T4 ucore F4€ B FA RA— A7k 69 LA,
Bt vA opendir A= closedir 5% = L#t & 8 F] 5 U448 X 89 open #= close H&k. A A readdir F &8 A KB B T A A4
R ERIRAA sys getdirentry. M HiX 2R A5 B FiX—# 4, ABRPHEWAZLEHAALD FPRIELH, F
2 ) B 6 A6 B R,

XA B Rzl X 2 %A A

5 448 X 89 open. close. read. write Al P BB E 3t 2 692 sys open. sys close. sys read. sys write WAN 7 44
BRED, 5E FHXE readdir Bl P EHHAT B G2 sys getdirentry Z AR . X2 R LA R K0 KdT
syscall & 2k 3K 1F ucore 89 N HIR 5o H 2] T ucore NA%JE, ERRAIA M Z AR EH fileE e dirdgo,

3.3 Simple FS 4+ % 4
XEEVEFHEB LR TRAK IR AHEE, BHAERGLFR L. I-E T REBEM Simple FS
(R AR SFS) AR %k, T RAFISATIA R Gt R8T, PR A R E, ucore ABICHTA LAHARA
RF TR, ETAIZHLEMARE NG, B AEF R TEHE, 122 ucore K4 L6432 4EH), ucore H AT
X e T IUAY £ AL GG AF:
@ FHLA: IHTPEHENNEREARY AN, SFS X4 & %/ & il U B R GRAAEAT 3R 454,
EEIHARELEENFT,
@ HX: 845 —F34 entry, &/ entry & X LAedim 5 AKX IKEG K 5] & (index node) #9454t, B
FARBER MM,
@ HEI: EFRE-NBREIHR—NCEFAEGIHNG G —ANTEFHII L,
@ IELM: ROAHIE, EARBET —ABHMIZILE (who, BEF) B AL LM, Tidid
& AT 1) SN B R & o
@ Fitl: FHAHAZREINA—ANEERE. FELEET AMAGHTET ORI, MEATE G RERG®
AL — ANt e 6y O Kok 3 3B
f 1ab8 K iEH) £ R SFS LA F A LA, B FA4£3E 49 hardlink 493% %M. SFS LR LT B FAe
T BEA LR AN, MXLEBREAKI T ET, SFS B3 T EREEA FhF AL, €375
OAEBRERGIIERNORTENIHGREEE, e THG B, 7 RFTRIARLE IR Z LHKEGEZ 5]
FEF TUASALALTHE—NEIT L.
331 XHRANH A
I RABFIRGEHEEL, EAREY, F=AmA& (B disk0, a7 AAEE S A A ucore.img A= swap.img)
BT %3 —A SFS X 4+ % % (Simple Filesystem) o il % AR %W, #&6E AR LRK (Sector) A #4z6y, {2
A& AT EIEE, SFS ¥k block (4K, 5 A% page K 4a%) AEKEL,
SFS L+ & by 7 foyde T B BT

superblock | root-dir inode freemap Inode/File Data/Dir Data blocks

% 0 N3 (4K) ZABZ 3 (superblock), C8& T X TXHRANITA XELK, St HEIHE DRI ZR
GAR BRI, BB ABRALEREANARE, B2 LT

struct sfs_super {
uint32_t magic; [* magic number, should be SFS_MAGIC */
uint32_t blocks; I* # of blocks in fs */
uint32_t unused_blocks; I* # of unused blocks in fs */
char info[SFS_MAX_INFO_LEN + 1]; /* infomation for sfs */
}.

TAED, e — AR EE RN magic, HAEAH 0x2f8dbe2a, WEBLC k& EH AL AL £ L K69 SFS
img; A& X F blocks LK T SFS F AT A block 894 &, BP img #9 K »; A i & unused_block iTE T SFS L%
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A A% 89 block 898 £ ; M R ZE info €4 T F4F % "simple file system".
% 1 A3 T —A root-dir &9 inode, R FAR B T4 KAZ 8. A % inode BHFAEE LI INB, XEZRE
32 fi% root-dir & SFS X & Zua9 AR 4 &, i@ i iX A root-dir #9 inode 12 &3t 7T VAR {5 H# B K B|MR B T T 8957 A LHE
I 2ANRFAE, MAE SFS P AT A 34942, R 1A bit kAT — AR & Afe Kk & AOGHFL, XA KRR
# SFS % freemap X%, XH &R EFEFTARZTE, AT ZIFHWEFE 2 freemap XIB, FITRET AN
kern/fs/sfs/bitmap.[ch] & 7 R ARIE — N3k 5 & A& 3 1% E 3 2 89 bit 4z 6948,
WG ER RO BEEZEF, BRTHA LD KA 44 inode 12 &R EHKBERZ L, TREENAEAR
inode # K /v F—AN3kag Koy (4096B), 124 T KIME £, HA inode AR & Al — A% 4 block.
£ sfs fs.c X8 sfs do mount HEK ¥, TR T mm#iz T L L6y SFS LA R LG94 Kk superblock F»
freemap #9 THE. XA, ARG F#HA T SFS X2 L6942 E1E &,
3.32%5]H &
BE X T A
SFS w9 H & 5| ERE T —ANFEMe TH#E L. AARMNAEAERE LA LT RGN A

struct sfs_disk_inode {
uint32_t size; = inode £ T #F LA, M size & A K
uint16_t type; inode &9 L+ £ A
uint16_t nlinks; # inode 69 AL 4% 42 ¢
uint32_t blocks; H inode #9 $LAB B 5 A9 A4k
uint32_t direct[SFS_NDIRECT]; . inode # A 3333k % 3144 (& SFS_NDIRECT A%)
uint32_t indirect; # inode #9— 48 18] 403 e & 5 1E
2

@i EEATUARE S, R inode TR, WAREE direct[| A4 ™ T RGN B HIEG R E
548, indirect M489 T G XA M B HIEHIES, indirect 459 89 & 443832 (indirect block), M4 FE 3%
PRG3R AEH R 5], X IEI R 5148 @ 09 R IE 3 & R R A A ) B2 o

2tiAN89, ucore ® SFS NDIRECT £ 12, BPAE X 5695 BE R KA 12 * 4k = 48k; B4k A — |4 4Bk %
F18F, ucore X AR KA KA 12 * 4k + 1024 * 4k =48k + 4m. #KFEH3I £ N, 0 R F—NALKH K 3], inode
¥ blocks & Tz LA RFH B X & A 698 F 49 block 89/~ indiret A 0 B, T ERN—B K313, (HH block 0
B kA% % super block, ‘& 77T REAX HARAEAT AF 3 B KAE A, BT A% 2 532 49),

b F L8 M, & 5IMERE @AY block ARG WA AT HIHIE. AT EER, RIMAOORBEREW LB X
TATA @ I A L ARSI R AR 5T PTG R 3 (BER) TR e, RAELEM AT

/* file entry (on disk) */

struct sfs_disk_entry {
uint32_t ino; F R E - & 3 S
char name[SFS_MAX_FNAME_LEN + 1]; A

)2

BEZRAET, FALHZATH inode A5 R i% 4 B E—4) inode %5 . SFS T, AT RAGHZ k), &
A~ inode A £ B A PR AR 69 B & block 9% 5 4E A inode %5 . tbde, root block %9 inode /5 1; HA
sfs_disk entry &2, name & 7 B T T XA R LAk 69 &A%, ino AT &% block %5, i@idiEHUZ block 89
A8, BT RN 69 LA R LA %49 inode. ino A 0 B, R TF—ANAKAY entryo

#Sh, A= inode A8MA, A sfs dirent entry 4. & Fl —A4> block.

ABTHEIT &

/* inode for sfs */
struct sfs_inode {
struct sfs_disk_inode *din; /* on-disk inode */
uint32_tino; /* inode number */
uint32_t flags; /* inode flags */
bool dirty; /* true if inode modified */
int reclaim_count; /* kill inode if it hits zero */
semaphore_t sem; /* semaphore for din */
list_entry_t inode_link; /* entry for linked-list in sfs_fs */
list_entry_t hash_link; I* entry for hash linked-list in sfs_fs */
)3

T VA %) SFS P& M4 inode @27 SFS 8942 & inode 12 &, WAL T Aib—3iZ 8, XETAETH
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RAGEAE . B fe. SRR B S F . &R, f/\r*J A inode R AEATFF—/NLAMHE F A&,
Jm R XA AR X AZ AR H K MmAE inode WA B ARG AREFH, ARAAREFZHTHRANEALET, A
Tz A B R A AR BB
AT HARFA L @RI 49 5 BEIE5 P AR B TP entry 494:4E, 3 inode SFS £ 3L T — 240 8h 69 R 44
1. sfs_bmap load nolock: ¥}k sfs_inode 49 % index AN% 5|45 189 block 49 % 51 I 7 2| 48 2 69 45 4T
F5® 89 % T (ino_store). %% R 4E% index <= inode->blocks #9 %%k, % index == inode->blocks B,
%k B IL RN F F A inode ¥ K —AN block. F4R7T inode # dirty (BT *F inode %k 4% 49 15 AU AR 2 MK
WA, X, ¥ inode ~A1E A BT IE, sfs AL 95 R IE inode KIERVB KB DI a3 E),
sfs_bmap_load nolock 74 Al 49 sfs_bmap get nolock sk % A48 & 694%4F, B sfs_ bmap get nolock, T
fiEHe & T TAE6Y . (sfs_bmap_ get nolock 2 & sfs_bmap load nolock R
2. sfs_ bmap truncate nolock: ¥ % K #K # X I AW R E — /> entry BRIF ., T LKA A
sfs_bmap load nolock ¥, index == inode->blocks #J iiﬁ'd’Fo £ *-/l\iﬁ;ﬁi B KA B, sfs 23R
i R 1% 3L A 2] inode->blocks A 0, HRATH GHIFEN . HAK@ L sfs bmap free nolock k5%,
#b )7 1% 5% sfs_bmap get nolock #9i%4%1E, #= sfs_bmap get nolock —#%, 4 A sfs bmap free nolock
HEAEIL DS
3. sfs_dirent read nolock: ¥ B k&9 % slot A~ entry I E| 452 69 A= 18], feidid L@ 69 H KT
Ko
4. sfs dirent write nolock: 45 & & entry R B H E A B X T 8 F slot A entry. foi@ i 7 A
sfs_bmap load nolock #RiE, % % slot 4> entry 7~ &8+ (slot == inode->blocks), SFS & 4 BL—ANF
&9 entry, BPfE B KERA T —A entry,
5. sfs dirent_search nolock: 2% R &9ERZHHK. HAEB KT EX name, FHHLERH P aGIEELER (L
PR R) 89 inode #9% 5 (LRBEEIRT), A48 209 entry £% B K49 index /5 AKX B X T &
HIER AT A TR entry. (SFS FIE XA HRAER R ELW, NEEEMZFR; T 8EX, #
FERARELE, LI/ entry MIFRG9ET4%, SFS i@ idiX & entry->ino A 0 ¥% entry P49 block 1%
LA free, &5 ZRMH entry 898F4E, SFS 48 Al X 2 free 49 entry, H R4 & A N EE
#7489 entry.

EF, XEB %A nolock 4954k, FAEAECZIKIFA4E ) inode 49 semaphore 7 A8 A A o

Inode &9 SCAH8RAE & 3¢

static const struct inode_ops sfs_node_fileops = {
.vop_magic = VOP_MAGIC,
.vop_open =sfs_openfile,
.vop_close =sfs_close,
.vop_read = sfs_read,
.vop_write = sfs_write,

L& sfs openfile. sfs close. sfs read #= sfs write %A%+ & F] P #£42 K 4 89 open. close. read. write #&4F. 3
¥ sfs openfile 7~ Al # At 4 F; sfs close &I LGB A BB @2 A L, XEFHRRI L0 HR EHIE
R RH4Y; sfs read Ao sfs write FHHAAN T —ANHHK sfs jo, H AT 7 P A2 HIRF) K 2 AR 28 4048 89
i

Inode #) B FHAFHH

static const struct inode_ops sfs_node_dirops = {
.vop_magic = VOP_MAGIC,
.vop_open =sfs_opendir,
.vop_close = sfs_close,
.vop_getdirentry =sfs_getdirentry,
.vop_lookup =sfs_lookup,

}

ST B RBEEMS, BT HRERZ—F LA, AL sfs opendir. sys close 3t & P #t42 & & 49 open. close &4
#83+F sfs_open, sfs opendlr R R open R HAE B A SR PIT, RMEIE S FH, B R close 1ES
LAY close XL —H. BT HROARZKEL LA BEKBERR, Arlied B Ry BRI HH L
sfs_getdirentry, —}i—i%l’f’ﬁ A FRBLE FF 89 LA inode 13 £ o
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3.4 XHZRBEE-VFS

KA R Gidh B R RIERE A R iyt s i o R R, MR — AR EAGA A, XA, BAIHF
HIFFIE D ERFFELM R AR, RE RS IR R R0 KA Aotk T
3.4.1 file&dir # 0

file&dirdE o 2 2 SUT #ALfE AP AL B 09 SCAFAR £ 45 8, X SUfiledc B2 P, BARfEd e T -

struct file {
enum {
FD_NONE, FD_INIT, FD_OPENED, FD_CLOSED,
} status; 1137 18] A 69 AT K S
bool readable; I3 AR T 7T 3%
bool writable; HX A AETE
int fd; 113 4% £ filemap P 49 % 3114
off_t pos; 1137 18] A8 % AT 42 B
struct inode *node; 113 X A% 3 52 69 1 A inode 45 41
atomic_t open_count; 13T FF e S 89 2k 4
)2
i 72 kern/process/proc.h F &gproc_struct2E 44 o 3£ T kA2 975 9] LAF 89 £ B4 0 fs_struct, H A IE LA 2 Lo
T:
struct fs_struct {
struct inode *pwd; 13 A2 % AT AT B K89 R Ainodeds 4+
struct file *filemap; N3 A2 3T T AT G 428
atomic_t fs_count; 1137 9] e S8 RAEANH? ?
semaphore_t fs_sem; AR PR3 3 AL 45 %) 3k o fs_struct®y & JF 77 9]
)3

Ll —AN#A2E, oA a9fs_structiapan 4 3 &) K kA2 49fs_struct, 3 F P BEAZ4T FF — AN AHBT,
F A filemapsk 48 BAF—AN = W filesR, KRG A e tfiledy s { K 2 nodeds 445 d — MK & b S a9 inode 89 A2 45 36
P21

3.4.2 inode #1
index node 242 F A AL L, CAVFSEH TR EEZRKIELEHY, BAHCERAFTIERE A F A4

RRINFTEZLE (LETRARA-ANRITE) A—3ERE, BLTHEABTRAARIHRZL, L2

T

struct inode {

union { 118,87 B S A+ & 4u4% < inodefZ & Gy unionis,
struct device __device_info; 1135 & XA & %A Ainodefz &
struct sfs_inode __sfs_inode_info; //SFS X+ & % A Ainodefs &

} in_info;

enum {

inode_type_device_info = 0x1234,
inode_type_sfs_inode_info,

}in_type; II3tinode AT & A R A £ A

atomic_t ref_count; /tinodedy 3] B+ 4

atomic_t open_count; /13777 shinodest & SCAF 89 /N4

struct fs *in_fs; I Fh %09 A R %, QL8719 M & by B A5 4
const struct inode_ops *in_ops; /4 % #9inoded® 4, .41 Flinodedy & #4584

frinode¥, A —m& R L& Hin_ops, XA Hinodedy /L # A4k, HHELEM T LT
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struct inode_ops {

unsigned long vop_magic;

int (*vop_open)(struct inode *node, uint32_t open_flags);

int (*vop_close)(struct inode *node);

int (*vop_read)(struct inode *node, struct iobuf *iob);

int (*vop_write)(struct inode *node, struct iobuf *iob);

int (*vop_getdirentry)(struct inode *node, struct iobuf *iob);

int (*vop_create)(struct inode *node, const char *name, bool excl, struct inode **node_store);
int (*vop_lookup)(struct inode *node, char *path, struct inode **node_store);

AR L 3 SFSY 69 & 51 57 Sk AE R A9 5L, T 4G dinode_ops& A AL A, B R, X & LAHPTA R
Bt EIHE T FTE BRSO LA RAEFOIHRE E, AEERAMAGHH, T UM A F 427
Pl AT, AP #AELE THRAARIHZAGERA@T .

3.5 XA RAEEA
3.5.1 AT F A
AT EAPWE, RMNTUAEFEwRE—ANARPF#LITF IR LER? GRBRCH P #AET AT
& GELMRFE L, VAuser/sfs filetestl.c A, & LA F 342478 A £ main K P 694 T 54 :
| int fd1 = safe_open("/test/testfile", O_RDWR | O_TRUNC); |
KF @ ETAE S, 4R ucore AL EH T RB XN, HARE —AKE A0 HFREF fdl, IHFE
BT R693:E LAY, HAERNIHF Al RKELTIAT o ARZIAATFF LA TALR dofT —F —F I R?

i8R AR R HE 0 R R A IRAL

B AN R AT e R R AEAE, Pt — SRR T AP S HHK: open->sys_open->syscall, A 3]
REZFARNENIALS. B TARSE, B PR EF4Z, 2AME sys open WA HH, FE—F AR
sysfile open WA L#. 2| TXE, FEelzT R P =08 FH B ftest/testfile"# N 2] A 4% = 18] P 49 F 55 % path F,
FHENB A Z Gidh R E 69 I RAL T R — F 89 4T AR E P

XA & Gidh R R A R R IFAR
1. HE—AZRY file HIELEH T £ file

EX R G R EHRLETY, ARARNGR file open K3k, € BLEXANBPIATIF 69 LA B—A file $LIE2EH)
HEE, INETELFERYATHAZGITFLAHKA current->fs_struct->filemap[|F 49— N =R L FHE (BPEEZ A T—
ANITFFRIAF), MBAANTFN R IMER A RLZLEDE A P A2 RALTE fdl. B 7TEX—F LIRS HAT
P #AZ BT — A file £ ABLEM G R F, LRA RBIXZ G A F 51T o

A E B — 5 A A vis_open & kK E| path 45 i 69 AP 69 K T inode 2454489 VFS % 5] 91 & node.
vfs_open HF Z LA FH: BT vfs lookup 4% 2| path *F & S #4+49 inode; 8 A vop_open o AT FF L A4,

2. RE|LAFREAARE X E 5T A
FREE, X2 vis lookup 3 A —AN4Hx B Fa9iR1EHE, €2 AM vop lookup 3 kX E] SFS L4+ A
%P B9/test” B K T @9%testfile” L . A sk, vfs lookup & %% & & A A get device & &, FF#t— & A A
vis_get bootfs 4 (HLERMT) KRKFR B K3 24 inode. XA inode A4z T vis.c P49 inode T =
bootfs node. iXANE ¥ £ init main ¥ (T kern/process/proc.c) ATHFKIF T MKAL

3. RAEARE X T 8 est”T B R a5 &

AR BB R inode B, WL vop lookup ify#K ok E K Fatest”iX ) & B KT 89 LA “testfile” A
KRS &, e RREHLBELE T R

4. e file #= node # 5% #

TR H 3 F e, FHiEE 2 file open K ¥, @ id AT iE 4 “file->node=node;”, #.4€ L AT #EAZ49 current-
>fs_struct->filemap[fd] (BP file AT E %) 49 R L E node 154458 T K& “/test/testfile” L 49 % 5] 57 % node.
XEFIAE fd, 3T EHER, @I ARBALEE, AP A4 syscall->sys open->open->safe open 3 A P & & 69 &
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B & A, BT fd RIAZ fdl. B HZ M T AT AR, 12X 2 AME XA DM 2 A 3 Rt lTik
— A A SFS XA & 324t 89 B K42 T SFS L & %k &9“/test/testfile” By *F & 49 sfs & % inode #9342, T @'E
B — 3t BT A

SFS XA+ £ %5 0 K 3E AL

REFEESHIMHRAMEET XA MRS vop lookup FH# 2| RMT 2. THRMNEAER. £
sfs_inode.c ¥ 49 sfs_node_dirops & & L 7 “.vop_lookup = sfs_lookup”, FTVAKATIZ &5 4T sfs_lookup 49 5% ..

sfs_lookup A =A~%4k: node, path, node store. ¥ node AAk B F“/FT3t &2 49 inode T .%; path & A4
“testfile” 89 4.3 74 12 “/test/testfile”, # node_store & #2 it & 4% 3k 13 49 “testfile” BT &F & 49 inode 7 &,

Sfs_lookup & F A/ A 585, AAEE A E—5fF path RFEANT B AR & LA 249 inode T 2o 72 A
¥Rt “test”F B &, A sfs_lookup once & 3k 3 “test”F B F A 249 inode 7 % subnode, AJGAIRiE—
A A sfs_lookup once & 4% A“test”F B K T 49 LA “testfile]” AT 4 & 49 inode T &, % K54 f# path B, #LERE
KB T testfilel 2 & &9 inode T .&, SLTIRAALE T,

YR P PHFIC A A £, sfs lookup once F 98 A sfs_dirent search nolock % & & 4% 59412 % IEBL &Y B K7,
o R IKE B FA, WARIE B KRNF UKL inode TR ey AB3 & SMER B K2 L3 w69 SFS # A inode, FiEA
SFS # 7% inode 3T 9 4 2%, 413 SFS A 4 inode.

3.5.2 & A

EXALEAAEL B RTHERA, AABRS AL LA ZITF, AP AL TIES:

read(fd, data, len);
BRI fd 34 8 A, 3BKE A len, H A data P FT@EEST— T340 F AN,

@R A7 0 AR RAR
S HENGE R A R 0 R A IR AAE, BRE— S A AT A P &L read->sys_read->syscall, A3l R A
BRA#ENBAZS, Bl TABRSUE, B3P tEpE, 2B ME sys read AR H, Ht—FHM
sysfile_read MM B, BEN B A & ot 2 E R I RAZ 2okt — F ik AF A9 3R 1E .
XM F AR EG LA
1) #wEHE, PEEERKEREA LR ETIE,
2) % B buffer = 1], BPiA A kmalloc &% % B 4096 F 7 49 buffer = /4]
3) LI
[1] sFFREs
PAIAETAR, FXRGRR buffer Ko FRMAIF, REEHEIHRY KD, FH DT 4096 F5, WA
BAF 2Rty Koo RBTAA file_read B CGE@p AT LE) F XA A BRI E buffer F, alen A E IR
Ko A copy to user FHEHKIEBGARHENZ A FOANGFE P, AEETEUSRT T —RIERIE
B, AERTKEERTR. REHKARNELZLGDER AR, APEPIE THIGIHAR.
[2] file read %k
ISR HR T LB R HEA 4 ANSH, fd R REF, base RE H o9 Hunk, len & 235
89K, copied store AR RO KE, KA LR (d2file HAIXBIxF 2 ) file 25H4), HAEELE
T, AR filemap acquire 4% 37 FF XA ARG+ 8 1. AR vop_read FHE N LA A 512 5] iob F
(Fmp T LE). ¥ 4 RBE pos 4918, EHE @ BH3) R IRELE G FTH iobuf used(iob)s &
J& 1 R filemap_release F) R AL 4T FF XA AR 69350 1, FA7FH8A 0, B fileo

SFS X+ £ SR ey & SiAAL
vop_read o # FE IR £ R sfs read #9835 . 7 sfs_inode.c ¥ sfs node fileops & & & X T .vop_read = sfs_read, FAf
VAT & k47 sfs_read o) £ 69 5% I,

sfs read HF AR sfs_io P €A =ZAEH, node 3 L4489 inode, iob % &, write & 7~ A 3:L 2 56
RAE (0 kT3, 1 £T5), LEZA 0, HH LK inode & sfs F= sin, KRG M sfs_io nolock o F #4735 B L

3E4E, &5 iobuf skip & # I8 E iobuf #9454t .

f£ sfs io nolock & ¥, it H— LMY T, FRAE - EHHRFL (AR ), REH sfs buf op =
sfs_rbuf,sfs block op = sfs rblock, % & i BUAY o $dRAE . 324 BAT K IRIRAE, R ARIEG LA 3T F B H 305,
AR A AT ALIE 18 69305, G RER RO B35 AR sfs_bmap load nolock & # #% %)
blkno %t & 49 inode %45, M sfs_rbuf &K sfs rblock &Ik 4& (F B 25 A sfs rblock, A2H5H= KI5
AR sfs_rbuf), AEMEXLTE. TRE 4R offset + alen > din->fileinfo.size (B L AFBT& i A AHF I, 38 LA
o B IXAFIN, alen HEFREFKE), WAL KA offset + alen H X & dirty £,

sfs_bmap load nolock F# ¥ 2 & sfs_inode #9 % index AN% 5145689 block 89 & 3 ME It & 2|48 2 69 1541 45 %) 89
¥ 7 (ino_store) o ‘& 78 M sfs bmap get nolock & % A 48 & 69 #& 1F o sfs rbuf F= sfs rblock & # & %4 484 A
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sfs_rwblock_nolock & £ % mx #&1E, @ sfs_rwblock nolock & £ 7 Al dop io->disk0_io->disk0 read blks_nolock-
>ide_read_secs % AT #% & A9 RAE

4. FBREEK

MR b £ T # 1ab8-2012.zip /&, ME/EFFE] AL ALFK 4D B & lab8_code 2012, T FIF &N TR
Kf—%?ﬁz’%##"%‘%ﬂ‘%}é 3% 5 B % F#47 make handin 4£%-, B4 B 374 A& lab8-handin.tar.gz. & /& i — € 42 AT
REHRLI WL FE L,

EEALABS AR, ZAATEIEMHRONE. RAFHHEE TR EA“YOUR CODE”# 24,
AR AFINESHRHEFER, 5 YOUR CODE" %44 & Tay5 5, F KA AARA 2509393 L EH
# XA



