| File system

| Support big file
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B2 AN BEEIE R T MRIEXUERE dinode EHIARIM S EER: fs.h, fs.c, file.h.

| LR

BERRALENR fs.h:

#define NDIRECT 11
#define NINDIRECT (BSIZE sizeof (uint))
#define MAXFILE (NDIRECT NINDIRECT NINDIRECT NINDIRECT)

struct dinode {
short type;
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short major;

short minor;

short nlink;

uint size;

uint addrs[NDIRECT 21;

BEEMREBM file.h B struct inode HHBY the copy of struct dinode:

struct inode {
uint dev;
uint inum;
int ref;
struct sleeplock lock;
int valid;

short type;

short major;

short minor;

short nlink;

uint size;

uint addrs[NDIRECT+2];

BE BANFMRIEN fs.c Y bmap BREILAR itrunc HEL:
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static uint
bmap(struct inode *ip, uint bn)
{

uint addr, *a;

struct buf *bp;

if(bn < NDIRECT){

if((addr ip->addrs[bn])
addr balloc(ip-=>dev);
if(addr 0)
return 0;
ip->addrs[bn] addr;
}
return addr;

}
bn -= NDIRECT;

if(bn < NINDIRECT){




}

if((addr = ip->addrs[NDIRECT])
addr balloc(ip->dev);
if(addr 0)
return 0;
ip->addrs[NDIRECT] addr;
}
bp bread(ip->dev, addr);
a (uint*)bp->data;
if((addr = a[bn]) 0){
addr balloc(ip->dev);
if(addr){
albn] addr;
log write(bp);
}

3
brelse(bp);
return addr;

bn NINDIRECT;

if(bn < NINDIRECT * NINDIRECT){

if((addr ip->addrs[NDIRECT+1])
addr balloc(ip-=>dev);
if(addr 0)

return 0;

ip->addrs[NDIRECT+1] addr;

}

bp bread(ip->dev, addr);

a (uint*)bp->data;

uint index lvll bn NINDIRECT;
uint index 1lvl0 bn NINDIRECT;

if((addr al[index 1vl1]) 0){
addr balloc(ip-=>dev);
if(addr 0){

brelse(bp);

return 0;
}
al[index_ 1vl1] addr;
log write(bp);

}

brelse(bp);

bp = bread(ip->dev, addr);
a (uint*)bp->data;
if((addr = a[index_ 1v10]) 0){
addr balloc(ip->dev);
if(addr){
al[index_ 1v10] addr;
log write(bp);
}

0){




}
brelse(bp);
return addr;

}

panic("bmap: out of range");

}

itrunc @, MAERER THRELREH,IFHM:

if(ip->addrs[NDIRECT+1]){

bp bread(ip->dev, ip->addrs[NDIRECT+1]);
a (uint*)bp->data;

for(int i = 0; i < NINDIRECT; i++){
if(alil){

struct buf *bp2 bread(ip->dev, a[il);
uint *a2 (uint*)bp2->data;

for(int j = 0; j < NINDIRECT; j++){
if(a2[jl)
bfree(ip->dev, a2[jl);
}
brelse(bp2);
bfree(ip->dev, alil]);
}

}
brelse(bp);

bfree(ip->dev, ip->addrs[NDIRECT+1]);
ip->addrs[NDIRECT+1] 0;

| Symbolic Link

AT EIBFWARBAINIMANLSHERT MIERE Lab2 MREE—X
BT IB N A SEEY 7E stat . h FRIEAN:

#define T _SYMLINK 4

1BE MERIBIRRTE fontl. h FBATF open REBVRENL

ESps) HNXHRABTMEFTR FHTEATHEEMERNEEREZ. BilopenX HHRHEMSFEERITANZ
BN SR Rt B9 data, BT AT B E 8 — MREAIRX 5.

#define O NOFOLLOW 0x800

RE BNFARTE sysfile.c P sys symlink BRELASIEDR sys open BREL:



af://h2-4

uint64

sys_symlink(void)

{
char target[MAXPATH], path[MAXPATH];
struct inode *ip;

if(argstr(0, target, MAXPATH) (0]
return -1;

begin op();
ip create(path, T SYMLINK, 0, 0);
if(ip 0){

end op();

return -1;

if(writei(ip, O,
iunlockput(ip);
end op();
return -1;

iunlockput(ip);
end op();
return 0;

sys open BREAIEANGN T XRIER:

X—&B5, BA 1R EZELE omode & 0 CREATE Jg

(uint64)target, 0, strlen(target))

argstr(1l, path, MAXPATH) 0)

strlen(target)){

B else 845 ARFACIER symlink file HABILEXH

if(ip->type T SYMLINK
int depth 0;
while(ip->type

(omode
T SYMLINK) {

if(depth 10){
iunlockput(ip);

end op();
return -1;

char target[MAXPATH];
int n readi(ip, 0O,
if(n 0){

iunlockput(ip);

end op();

return -1;

0 _NOFOLLOW)){

(uint64)target, 0, MAXPATH);




}
target([n] 0;

iunlockput(ip);

if((ip namei(target)) 0){
end op();
return -1;

}

ilock(ip);

depth++;

XM FAFATER T symlink AYSEIR.
| B4

BT IOR BISERE, BR A Unix/Linux BTS2 BAERTIRAR, EE T AR FHIA N R BRI IR
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RziZRT BAE: = APl ERISE— R RAI BRI ERIELEN

RO SERREYIRIE:

echo "hello world" readfile
ln -s readfile link

.rw-r--r-- ice ice 9 Dec 12:25 [] readfile
lrwxrwxrwx ice ice 9 Dec 12:25 [] link -> readfile

cat link
hello world

readlink link
readfile

stat link

File: link -> readfile

Size: 8 Blocks: 0 I0 Block: 4096 symbolic link
Device: 8,6 Inode: 2361792 Links: 1

Access: (0777/lrwxrwxrwx) Uid: ( 1000/ ice) Gid: ( 1000/ ice)
Access: 2025-12-09 12:25:36.623344027 +0800

Modify: 2025-12-09 12:25:35.876677352 +0800

Change: 2025-12-09 12:25:35.876677352 +0800

Birth: 2025-12-09 12:25:35.876677352 +0800

stat -L link
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File: link

Size: 12 Blocks: 8 I0 Block: 4096 regular file
Device: 8,6 Inode: 2366249 Links: 1

Access: (0644/-rw-r--r--) Uid: ( 1000/ ice) Gid: ( 1000/ ice)

Access: 2025-12-09 12:25:26.516677246 +0800
Modify: 2025-12-09 12:25:25.726677237 +0800
Change: 2025-12-09 12:25:25.726677237 +0800
Birth: 2025-12-09 12:25:25.726677237 +0800
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S S FEOMILRA.
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