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(1) {#F open / read / write / Iseek / close ¢ RGN — XA H#ITIE. 5. B
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2. R E BAE.

Linux FXHFEIERZORGVERA R 1 open  FTHF/A1 8 S H R B AR read /
write 1325 Iseek T WA TEEr close M. NHEIFARF LI example.txt 152 H RITEH]I,
FEFRFER 1234567890 iBINE LR

/* fileoper.c */
#include <fcntl.h>
int main() {
int fd;
char buf[2000];
fd = open("./example.txt", O RDWR | O CREAT, 0644),
if (fd < 0) { printf ("open failed\n"); exit (0);

lseek (fd, 0, SEEK SET); /* EU?UI#H%& */
int n = read(fd, buf, sizeof (buf)):;
write (STDOUT FILENO, buf, n); /* FTEMZE|MNE */

/* lseek E|FKE, H write SEHUBM */
lseek(fd, 0, SEEK END);

write (fd, "1234567890\n", 11);
close (fd) ;

return 0;

}
IBITHIIGH cat &% example.txt, i] AE R K EFHTIHE 7

student@ubuntu:~$ cat example.txt

This is line 1.

This is line 2.

This is line 3.

student@ubuntu:~$ gcc fileoper.c -o fileoper.out
student@ubuntu:~$ ./fileoper.out

[read] This is line 1.

[read] This is line 2.

—4T 1234567890:

[read] This is line 3

[write] appended: 1234567890
student@ubuntu:~$ cat example.txt
This is line 1.

This is line 2.

This is line 3.

1234567890
student@ubuntu:~$

— N5 :0pen HEE =1Z%L 0644 %?ﬁiﬁﬁE’J?I‘RBE@(rw-r--r——),/\ﬁé’l O CREAT fiik 7
FEIEM A I A 2 F B e 75 0 2= 1 20

3. X E i< mycopy.
FIHIESCHE . FTHER S A — NP X AN E Z BiE Rz 71, 58] read
RE] OFRNIZE X RRR). argv[1] 2R X4 argv[2] & B AR XX -
#define BUF _SIZE (8 * 1024)
int main(int argc, char **argv) {

int fds open(argv[1l], O RDONLY) ;

int fdd open(argv[2], O WRONLY | O CREAT | O TRUNC, 0644);

char buf [BUF SIZE];

ssize t cnt;

while ((cnt = read(fds, buf, sizeof (buf))) > 0)

write (fdd, buf, cnt);
close (fds); close(fdd);
return 0;

}

TR ERSER PR ERUER B2 O_WRONLY | O_CREAT IS H R XX B4,
MIEANNERSEHATHA TG mANEZRE — X2 TR K
Y O_TRUNC #1ils Bi R FTIF B AR SO Je il =S X AR B HI 85 R A 0. J0iE:H] echo +
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gcc mycopy.c -0 mycopy
:~$ echo "Harry Potter" > a.txt
:~$ ./mycopy a.txt b.txt
student@ubuntu:~$ cat a.txt

Harry Potter

student@ubuntu:~$ cat b.txt

Harry Potter

student@ubuntu: diff a.txt b.txt
student@ubuntu:~$

4. HRXB/R< myls.
opendir ] H&F%| DIR #5%t readdir BXIEH — N HRIRE] struct dirent 5515
KEiRE NULL. #4 dirent F1f d name #EIHFE . MEASEMFED S A . XH
MR SEH
/* myls.c f&il» */
#include <dirent.h>
int main(int argc, char *argv[]) {
if (argc < 2) {
fprintf (stderr, "Usage: %s <dir>\n", argv[0]);
return -1;
}
DIR *dir = opendir(argv([1l]);
if (!dir) { perror ("opendir"); return -1; }
struct dirent *e;
while ((e = readdir(dir)) != NULL) {
if (e->d _name[0] == '.') continue; /* ki B SR+ /
printf ("$s\t", e->d name);
}
printf ("\n") ;
closedir (dir);
return 0;

student@ubuntu:~$ gcc myls.c -o myls
student@ubuntu:~$ ./myls .

a.txt b.txt example.txt fileoper.c fileoper.out
mycopy.c mycopy myls.c myls test README.md
student@ubuntu:~$ ./myls /home/student

Documents Downloads Pictures .bashrc project
student@ubuntu:~$

dirent ZEHEERT d name iF d type. d ino FEFEL W] PAFRAIW & H 2 b2 H
Ko WIERAERALL 1s -1 A% AT EX B SR stat ZREUR/N BBR . EPRIN A2

5. 2P X ARG mfs Bt 558,
TERGEMSR], BT T — T AFR RN Z P SUFERSE mfs. EANERFE SRR AL 2
BN R G SR B AN B LK R Y BRI L 2] — 1 disk.img X, N IRJEE)
FIZE[NE.
(1) Bt a4 1)
typedef struct {

char name[32];

char password[32];

int uid;
} User;

typedef struct { /* EMUTFHEER i-node */
char name[32];



int
int
int
int
char
} Inode;

is dir;
owner uid;

parent inode;

size;

datal[512]; /* SXHERNE; HEWAMR ~/

User users[MAX USERS];
Inode inodes[MAX INODES];

(2) ZFFf4:login / logout. Is. cd. create. cat. write. rmo. i<

=

/* REZRM inode & */

—1T — V)19 — switch 73JR" EIEFFRAEE AL OIEFRETFLN T :

while (running) {

printf ("%$s@mfs:%s> ",
fgets(line, sizeof
*cmd = strtok

char
char
if

else
else
else
else
else

line), stdin);
line, " \n");

(
(

*arg = strtok (NULL, "\n");

if
if
if
if
if

(strcmp (cmd, "1ls") ==
(strcmp (cmd, "cd") ==
(strcmp (cmd, "create") ==
(strcmp (cmd, "write") ==
(strcmp (cmd, "cat") ==
(strcmp (cmd, "logout") ==

O O O O oo

curr user->name, curr path);

do 1s();
do_cd(arg);

do_create (arg) ;
do write(arg);

do_cat (arg);
running = 0;

it R i

}

(3) MPRIEH. B SEAIZERHCE  owner uid, A owner ABE write. rm, HAMA HEE
read, ] XHLE Unix AR B/ IMEAETE
@) BTt Jelh alice B, 7E /home N AIE—1 note.txt HEH ANE:

SRR bob &5k, bob AJ LA cat Hi alice Y] note txt(IEALR),(H2=

HtUdPHtIUhUHtU ~$ /mff

users: alice, bob, charlle

login> alice
password> ***x
Welcome, alice!

flle note txt created (owner= allce)

fs:/home> write note.txt "hello mfs"
ten.
:/home> 1s -1
alice 10 note.txt

student@ubuntu:~$

R & 4;bob 7E /shared H g NAIEH CHY todo.txt NI ALI):

login> bob
passwords> ***x
Welcome, bob!

cd home
e> cat note.txt

hello mfs
bob@mfs:/home> write note.txt "hacked"

I

bob@m

Bye,

I

:/home> cd ../shared
shared> create todo.txt
.txt created (owner=bob)

bob@mf shared> logout

bo

student@ubuntu:~$

ARG B S B S A IE% owner, S /ERT L — N U RTH ' HY uid:

if (inode->owner uid != curr user->uid)

{

1 write I ZHALR
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printf ("Permission denied: not the owner of %s\n", name);
return;
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MU, 2R/ (BfEa@ENRRSE. OEhes, BERS5EINE)
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1. EHIAIRT open / read / write / Iseek / close IX HLNERLRBIMPI ARG . LA
ArA Linux B HR5EE 1s / cat / cp AR "BRAT YR, XK H O read+write SZHL cp. H
opendirtreaddir SEFL 1s, 4 R IRBIX Eag SH 2L H1T C ARELER HISRAEETE AZ L2
JIT ARG RGO AR (W 100 XHRARRFR . HRRERTDLLHES

7o

2R 2R T R S AR B SZPRE X . open KIS =124 mode R O CREAT fil:
ENABESGXFM"SEENERH . B2 5%t — a5 50 1, 5 R B g 17X
BN Tk open [AIINARHEFTHF"HI" QI "WAI1E L. i£F O TRUNC X RS, AR BN,
HFR S EAFTERT mycopy HE &= A2 AF IR IR & 45 R, 1X 2 T AE L 10 H SEPRER B TR
TR (1) 7080 R i R L T 0 ) o

3. @I myls H—REME] "HRHESIWE—RSUE XS, BRBREN
ANE"HAG" ME—iK "SHEE — inode 5" ML readdir EF A ZX KR H
P H . XA BB SRS xRN T

4. HEI&IT mfs MRS WORE K 7. #8 User. Inode. HEZEMENFE S
TRH struct FUAHRIA MR, EEHLE— "EmL — $ inode — BEMIR — #1E"
FPRENL. X NEFRLERXT "Unix XHRGAT 24X 45" B TIRZ "ERAIL" 1
Foit [ 1] Feall At 2 A inode A EHZH XA &S (inode SF0. [E &, JUTEH R HE
R — LT H. rename AFREIN inode W)

5. SCIARAEE N A28 G R A K —F]  "if (owner != current uid) return
PERM DENIED"(HiX —fifi 5 28" Unix ZEBERIRE. Xfh "SR5 HK
TR AU U e SR AR 56 7 S 6 b e B IR DR AR PR

6. FFAMBIETHIEIRE T A% . IERFERME struct HE|—1 disk.img X4, )5
H IR AR g "WEXHERS + —RMEPRESLH) Unixk XHERGE A
EUED R BB LR IIE AR ot — 250, X5 T H & (journaling). BN EH[(COW)FEH
BRI . XN EFNT S S B 2E ) extd / btrfs XEEE IR SGE T — N EM

PARNY

() R0 A R

1. mycopy HiHi 2R K H RSB R LI SXAE R . HFHIRE 7K, UOZE BUF_SIZE 1%
BEAE. JoREMREAREZEZSZ S ERSCEA O_WRONLY | O_CREAT 17,
WMERBERH AL, R REFLEBE TR XN FEY, RKENIHANRELEE. N
O _TRUNC #rEJFMEEIER T« XHFEEIRIL open B flags A3, M2 R IERE
SNBSS 28

2. myls F&fFE - — H iR [A]"Fail to opendir". strerror J57& £|/Z"Not a directory". JHK
&t opendir HIBEIRARELL / &5, MFRAE M 2 07— SRHL, BUSCART R A %12
JGIEH . 54k readdir JR[EI] dirent f5EHHIA DIR WEFHIEF ST X, AE free X2
HIFERE S RHE

3. mfs A F 5 ,curr_path ZFERAEE, FE bob —ERM BT alice &
FRTHHR R, XBARANEGH . BEFEZEE curr path HHE]"S1EIRE" &R login K
—HEEN /o XRMT—PMEEERENZ2 HP RGE, TR SE TS5 B IaviE
R 75 I 5 2= EH 303 R IR [




h. fERBUNE

R 5

fEEA

1




