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170
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Ext2
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1
2
Ext2
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Write(fd,buffer,size)
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. Ext2

Ext2
9.2 Ext2

Ext2

3124 | RO BET | e Erdfin

M | AlEE | REA | FIITEAUE | BZITEAR | HER

9.2 Ext2

9.2.2 Ext2

Ext2 Ext2 Ext2

ext2_super_block include/Linux/ext2_fs._h

struct ext2_super_block

{ _u32 s_inodes_count; /* */
_u32 s_blocks_count; /* */
_u32 s_r_blocks_count; /* */
_u32 s_free_blocks_count; /* */
_u32 s_free_inodes_count; /* */
_u32 s_first_data_block; /* */
_u32 s_log_block_size; /* */
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_S32
_u32
_u32
_u32
_u32
_u32
_ul6
__sl6
__ule
_ule
_ul6
__ule
_u32
_u32
_u32
__ule
__ule

N
¥ 0% % % ok 3k % X X X X *

*
~N

_u32 s
_ul6 s_

_ule
_u32
_u32
_u32
_u8
char
char
_u32
/*

s_log_frag_size; /*
s_blocks_per_group;

s_frags_per_group; /*
s_inodes_per_group;

s_mtime; /*
s_wtime; /*
s_mnt_count; /*
s_max_mnt_count; /*
s_magic; /*
s_state; /*
S_errors; /*
s_minor_rev_level;

s_lastcheck; /*
s_checkinterval; /*
s_rev_level; /*
s_def_resuid; /*
s_def_resgid; /*

first_ino; /*
inode_size; /*
s_block_group_nr; /*
s_feature_compat; /*
s_feature_incompat; /*
s_feature_ro_compat; /*
s_uuid[16]; /*
s_volume_name[16]; /*
s_last_mounted[64]; /*

s_algorithm_usage bitmap; /*

* Performance hints. Directory preal
* happen if the EXT2_COMPAT_PREALLOC flag is on.

*/
_u8
_u8
__ule
_u32

}

s_prealloc_blocks; /*
s_prealloc_dir_blocks; /*
s_paddingl;

s_reserved[204]; /*

*/
/* */
*/
/* */
*/
*/
*/
*/
*/
*/
*/
/* */
*/
*/
*/
*/
*/

These fields are for EXT2_DYNAMIC_REV superblocks only.

Note: the difference between the compatible feature set and
the incompatible feature set is that if there is a bit set
in the incompatible feature set that the kernel doesn"t
know about, it should refuse to mount the filesystem.

e2fsck"s requirements are more strict; if it doesn*t know
about a feature in either the compatible or incompatible
feature set, it must abort and not try to meddle with
things it doesn"t understand. ..

*/
*/
*/
*/
*/
*/
128 */
*/
*/
*/

location should only

*/
*/

NULL */
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1
s_r_blocks_count
2 0 1KB s_Ffirst_data_block 1
0
3 s_log_block size 2 1024
0 1024 1 2048
Ext2 s_log_frag_size
s_log_block_size
4 Ext2
#define EXT2_VALID_FS  0x0001
#define EXT2_ERROR_FS  0x0002
s_lastcheck s_checkinterval
5 S_errors
Ext2
VFS
ext2_super_info Ext2
ext2_read_super() VFS
Ext2 VFS
Ext2 ext2_super_info

include/Linux/ext2_fs sh.h
struct ext2_sb_info

{
unsigned long s_frag_size; /* */
unsigned long s_frags_per_block; /* */
unsigned long s_inodes_per_block; /* */
unsigned long s_frags_per_group; /* */
unsigned long s_blocks_per_group; /* */
unsigned long s_inodes_per_group; /* */
unsigned long s_ith_per_group; /* */
unsigned long s_db_per_group; /* */
unsigned long s_desc_per_block; /* */
unsigned long s_groups_count; /* */
struct buffer_head * s sbh; /* */

struct buffer_head ** s _group_desc; /*
*/
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unsigned short s_loaded_inode_bitmaps; /* */
unsigned short s_loaded_block_bitmaps; /* */
unsigned long s_inode_bitmap_number[Ext2_MAX_GROUP_LOADED];

struct buffer_head * s_inode_bitmap[Ext2_MAX_GROUP_LOADED];

unsigned long s_block_bitmap_number[Ext2_MAX_GROUP_LOADED];

struct buffer_head * s_block_bitmap[Ext2_MAX_GROUP_LOADED];

int s_rename_lock; /* */
struct wait_queue * s_rename_wait; /* */
unsigned long s_mount_opt; /* */
unsigned short s_resuid; /* */
unsigned short s_resgid; /* */
unsigned short s_mount_state; /* */
unsigned short s_pad; /* */
int s_inode_size; /* */
int s_first_ino; /* */

}:

s_block_bitmap_number[] s_block_bitmap[] s_inode_bitmap_number[]

s_inode_bitmap[]

s_group_desc

9.3 3
super_block
\\\\ ext2_super_block
ext2_sb_info
d EXT2
9.3
9.2.3 Ext2
Ext2 UNIX

Ext2 ext2_inode
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include/Linux/ext2_fs.h

struct ext2_inode {

__ul6 i_mode;
_ulé i_uid;
_u32 i_size;
_u32 i_atime;
_u32 i_ctime;
_u32 i_mtime;
_u32 i_dtime;
_ulé i_gid;
_ulé i_links_count;
_u32 i_blocks;
_u32 i_flags;
union
_u32 i_block[Ext2_N_BLOCKS];
_u32 i_version;
_u32 i_file_acl;
_u32 i_dir_acl;
_u8 I_i_frag;
_u32 i_faddr;
union
}
1 Ext2
Ext2
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ext2

;

Data

—»| Data

Data

Data

Data

9.4

Ext2
256
Linux 32

256+12>100+12
1000

2 flags
EXT2_SECRM_FL  0x00000001

EXT2_UNRM_FL  0x00000002

EXT2_COMR_FL 0x00000004

EXT2_SYNC_FL 0x00000008

=

Data

A 4

HDII b

Data

1KB 4 32
12KB+256KB+ 64MB+16GB
4GB
100
88
1000>256+12
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12
3
include/Linux/ext2_fs.h
#define EXT2_BAD_INO 1
#define EXT2_ROOT_INO 2
#define EXT2_IDX_INO 3
ACL
#define EXT2_DATA_INO 4
ACL

#define EXT2_BOOT_LOADER_INO5

#define EXT2_UNDEL_DIR_INO 6
11
#define EXT2_FIRST_INO 11
4
Ext2 VFS

ext2_inode_info

include/Linux/ext2_fs i.h
struct ext2_inode_info

{
_u32 i_data[15]; /* */
_u32 i_flags; /* */
_u32 i_faddr; /* */
__u8 i_frag_no; /* */
_u8 i_frag_size; /* */
_ulé i_osync; /* */
_u32 i_file_acl; /* */
_u32 i_dir_acl; /* */
_u32 i_dtime; /* */
_u32 i_block_group; /* */
/****** *************/
_u32 i_next_alloc_block;
_u32 i_next_alloc_goal;
_u32 i_prealloc_block;
_u32 i_prealloc_count;
_u32 i_dir_start_lookup
int i_new_inode:1 /* Is a freshly allocated inode */
}:
VFS Ext2
ext2_inode_info Ext2
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ext2_inode_info Ext2

ext2_inode_info

9.2.4
ext2_group_desc 32
struct ext2_group_desc
{
_u32 bg_block_bitmap; /* */
_u32 bg_inode_bitmap; /*
_u32 bg_inode_table; /* */
_ulé bg_free_blocks_count; /* */
_ulé bg_free_inodes_count; /* */
_ulé bg_used_dirs_count; /* */
_ulé bg_pad; /* */
_u32 3 bg_reserved; /*  NULL 12 */
}
9.2.5
Ext2
0 1
Ext2
Ext2_MAX_GROUP_LOADED 8
Ext2 LRU
ext2_sp_info 4

s_block_bitmap_number[]
s_block_bitmap[]
s_inode_bitmap_number[] s_inode_bitmap[]
Ext2 4
Linux/fs/ext2/balloc.c load__block_bitmap()

*/
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s_block_bitmap_number[]

3 Ext2_MAX_GROUP_LOADED
s_block_bitmap_number[]

s_block_bitmap[]
4 Ext2_MAX_GROUP_LOADED
) s_block_bitmap_number[]
s_block_bitmap_number[]
s_block_bitmap[]
) s_block_bitmap[]

Ext2_MAX_GROUP_LOADED

9.2.6

fs/ext2/inode.c ext2_read_inode()

void ext2_read_inode struct inode * inode
{
struct buffer_head * bh;
struct ext2_inode * raw_inode;
unsigned long block_group;
unsigned long group_desc;
unsigned long desc;
unsigned long block;
unsigned long offset;
struct ext2_group_desc * gdp;

if inode->i_ino != EXT2_ROOT_INO && inode->i_ino != EXT2 ACL_IDX_INO &&
inode->i_ino = EXT2_ACL_DATA_ INO && inode->i_ino < EXT2_FIRST_INO inode->i_sb || inode->i_ino
> l1e32_to_cpu inode->i_sb->u.ext2_sb.s_es->s_inodes_count
{
ext2_error inode->i_sb, "ext2 read_inode",
"bad inode number: %lu", inode->i_ino
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goto bad_inode;

}

block_group = inode->i_ino — 1  / EXT2_INODES_PER_GROUP inode->i_sb

if block _group >= inode->i_sh->u.ext2_sh.s groups_count {
ext2_error inode->i_sb, "ext2_read_inode",
"group >= groups count"™ ;
goto bad_inode;
}
group_desc = block_group >> EXT2_DESC_PER_BLOCK BITS inode->i_sb
desc = block _group & EXT2_DESC_PER BLOCK 1inode->i_sb -1 ;
bh = inode->i_sb->u.ext2_sh.s_group_desc[group_desc];
if Ibh {
ext2_error inode->i_sb, "ext2_read_inode",
"Descriptor not loaded” ;
goto bad_inode;

}

gdp = struct ext2_group_desc * bh->b_data;
/*
* Figure out the offset within the block group inode table
*/
offset = inode->i_ino - 1 % EXT2_INODES_PER_GROUP inode->i_sh
EXT2_INODE_SIZE inode->i_sh ;
le32_to_cpu gdp[desc].bg_inode_table +
offset >> EXT2_BLOCK_SIZE_BITS inode->i_sb ;
if ! bh = sb bread inode->i_sb, block {
ext2_error inode->i_sb, "ext2 read_inode",
"unable to read inode block - "
"inode=%lu, block=%lu", inode->i_ino, block ;
goto bad_inode;

block

}
offset &= EXT2_BLOCK SIZE inode->i_sh -1 ;
raw_inode = struct ext2_inode * bh->b_data + offset ;

inode->i_mode = lel6_to_cpu raw_inode->i_mode ;

inode->i_uid = uid_t lel6_to cpu raw_inode->i_uid_low ;
inode->i_gid = gid_t lel6_to cpu raw_inode->i_gid_low ;
if ! test opt 1inode->i_sb, NO_UID32 {

inode->i_uid |= lel6_to_cpu raw_inode->i_uid_high << 16;
inode->i_gid |= lel6_to_cpu raw_inode->i_gid_high << 16;
}
inode->i_nlink = lel6_to_cpu raw_inode->i_links_count ;
inode->i_size = le32_to_cpu raw_inode->i_size ;
inode->i_atime = le32_to_cpu raw_inode->i_atime ;
inode->i_ctime = le32_to_cpu raw_inode->i_ctime ;
inode->i_mtime = 1e32_to_cpu raw_inode->i_mtime ;
inode->u.ext2_i.i_dtime = le32_to _cpu raw_inode->i_dtime ;

/* We now have enough fields to check if the inode was active or not.

* This is needed because nfsd might try to access dead inodes
* the test is that same one that e2fsck uses

* NeilBrown 1999oct15

*/

*

—355 -



Linux

if inode->i_nlink == 0 &  inode->i_mode == 0 || inode->u.ext2_i.i_dtime {
/* this inode is deleted */
brelse bh ;

goto bad_inode;

}

inode->i_blksize = PAGE_SIZE; /* This is the optimal 10 size for stat , not
the fs block size */

inode->i_blocks = 1e32_to_cpu raw_inode->i_blocks ;

inode->i_version = ++event;

inode->u.ext2_i.i_flags = 1e32_to _cpu raw_inode->i_flags ;

inode->u.ext2_i.i_faddr = 1e32_to _cpu raw_inode->i_faddr ;

inode->u.ext2_i.i_frag_no = raw_inode->i_frag;

inode->u.ext2_i.i_frag_size = raw_inode->i_fsize;

inode->u.ext2_i.i_file_acl = 1e32_to_cpu raw_inode->i_file_acl ;

if S ISREG inode->i_mode
inode->i_size |= _u64 1e32_to _cpu raw_inode->i_size_high <<32;
else

inode->u.ext2_i.i_dir_acl = 1e32_to_cpu raw_inode->i_dir_acl ;
inode->i_generation = 1e32_to_cpu raw_inode->i_generation ;
inode->u.ext2_i.i_prealloc_count = 0;
inode->u.ext2_i.i_block_group = block_group;

/*
* NOTE! The in-memory inode i_data array is in little-endian order
* even on bhig-endian machines: we do NOT byteswap the block numbers!
*/
for block = 0; block < EXT2_N_BLOCKS; block++
inode->u.ext2_i.i_data[block] = raw_inode->i_block[block];

if inode->i_ino == EXT2_ACL_IDX_INO ||
inode->i_ino == EXT2_ ACL_DATA_ INO
/* Nothing to do */ ;
else if S_ISREG inode->i_mode {
inode->i_op = &ext2_file_inode_operations;
inode->i_fop = &ext2_file_operations;
inode->i_mapping->a_ops = &ext2_aops;

} else if S_ISDIR inode->i_mode {
inode->i_op = &ext2_dir_inode_operations;
inode->i_fop = &ext2_dir_operations;
inode->i_mapping->a_ops = &ext2_aops;

} else if S_ISLNK inode->i_mode {
if !inode->i_blocks
inode->i_op = &ext2_fast_symlink_inode_operations;

else {
inode->i_op = &page_symlink_inode_operations;
inode->i_mapping->a_ops = &ext2_aops;

}

} else
init_special_inode 1inode, inode->i_mode,
1e32_to_cpu raw_inode->i_block[0] ;
brelse bh ;

inode->i_attr_flags = 0;
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if inode->u.ext2_i.i_flags & EXT2_SYNC_FL {
inode->i_attr_flags |= ATTR_FLAG_SYNCRONOUS;
inode->i_flags |= S_SYNC;

if inode->u.ext2_i.i_flags & EXT2_APPEND_FL {
inode->i_attr_flags |= ATTR_FLAG_APPEND;
inode->i_flags |= S_APPEND;

if inode->u.ext2_i.i_flags & EXT2_IMMUTABLE_FL {
inode->i_attr_flags |= ATTR_FLAG_IMMUTABLE;
inode->i_flags |= S_IMMUTABLE;

if inode->u.ext2_i.i_flags & EXT2_NOATIME_FL {
inode->i_attr_flags |= ATTR_FLAG_NOATIME;
inode->i_flags |= S_NOATINME;

}
return;
bad_inode:
make_bad_inode inode
return;
}
200
o EXT2_ROOT_INO EXT2_ACL_IDX_ INO
EXT2_ACL_DATA_INO EXT2_FIRST_ INO
11
[ ]
block_group = (inode->i_ino - 1) / Ext2_INODES_PER_GROUP(inode->i_sbh)
[ ]
group_desc = block_group >> Ext2_DESC_PER_BLOCK_BITS(inode->i_sb)
32 1KB 32
. ce =
desc = block_group & (Ext2_DESC_PER_BLOCK(inode->i_sb) - 1)
o group_desc  desc

bh = inode->i_sb->u.ext2_sb.s_group_desc[group_desc]
s_group_desc[]

gdp = (struct ext2_group_desc *) bh->b_data

o bg_inode_tabl
offset = inode->i_ino - 1 % Ext2_INODES_PER_GROUP inode->i_sh *
Ext2 INODE_SIZE inode->i_sb /* */
block = 1e32_to_cpu gdp[desc].bg_inode_table +
offset >> Ext2_BLOCK_SIZE_BITS inode->i_sb /* */

-357 -



Linux

) 1e32_to_cpu lel6_to_cpu CPU
1386 Ext2
““big ending”> ““little ending”” 1386
““little ending”” 16 0x1234 0x3412
32 32 16
““little ending”” CPU
““big ending”” CPU Ext2
““little ending”” 1e32_to_cpu lel6_to_cpu
) sb_bread
ext2_Inode
raw_ inode raw_inode =

(struct ext2_inode *) (bh->b_data + offset)
o ext2_ inode VFS  inode
VFS
inode union Ext2
ext2_inode_info
ext2_inode_info

60 255
60 inode->u.* Ext2
) inode inode_operations
file_operations VFS
. 2.4 ACL
o inode mode S_ISREG
S_ISDIR S_ISLNK
Ext2 iop i_fop ext2_dir_inode_operations
ext2_dir_operations Ext2 iop i_fop
a_ops address_apace_operation

init_special_inode

VFS

9.2.7 Ext2

ext2_dir_entry
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1 Ext2
Ext2
255
4
ext2_dir_entry
/*
* Structure of a directory entry
*/

#define EXT2_NAME_LEN 255
struct ext2_dir_entry {
__u32 inode;
_ul6 rec_len;
ulé  name_len;

ext2_dir_entry

255
NULL \0
include/Linux/ext2_fs.h

/* Inode number */
/* Directory entry length */
/* Name length */

char name[EXT2_NAME_LEN]; /* File name */

ext2 fs.h

/*

* The new version of the directory entry.

Since EXT2 structures are

* stored in intel byte order, and the name_len field could never be
* bigger than 255 chars, it"s safe to reclaim the extra byte for the

* file_type field.

*/

struct ext2_dir_entry 2 {

__u32 inode;

_ul6 rec_len;

_u8 name_len;

_u8 file_type;

char name[EXT2_NAME_LEN];
}:

ext2_dir_entry name_len

* Ext2 directory file types. On

/* Inode number */

/* Directory entry length */
/* Name length */

/* File name */

ext2_dir_entry 2
8

ly the low 3 bits are used. The

* other bits are reserved for now.

*/

enum {
EXT2_FT_UNKNOWN, /* */
EXT2_FT_REG_FILE, /* */
EXT2_FT DIR, /* */
EXT2_FT_CHRDEV, /* */
EXT2_FT_BLKDEV, /* */
EXT2_FT_FIFO, /* */
EXT2_FT_SOCK, /* */
EXT2_FT_SYMLINK, /* */
EXT2_FT_MAX /* */
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}:
2
inode inode
i_blaock Ext2
1
truncate()
2
Ext2 ext2_dir_entry 2
ext2_dir_entry 2 rec_len
rec_len
ext2_dir_entry 2 inode 0
rec_len
3
60 i_blaock
15 4 60
4
3
/home/userl/filel home userl filel
VFS
home home
home userl filel
filel filel
fs/ext2/dir.c ext2_find_entry
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/*
* ext2_find_entry
*
* finds an entry in the specified directory with the wanted name. It
* returns the page in which the entry was found, and the entry itself
* as a parameter - res_dir . Page is returned mapped and unlocked.
* Entry is guaranteed to be valid.
*/
typedef struct ext2_dir_entry 2 ext2_dirent
struct ext2_dir_entry 2 * ext2_find_entry struct inode * dir,
struct dentry *dentry, struct page ** res_page
{
const char *name = dentry->d_name.name; * */
int namelen = dentry->d_name.len; * */
unsigned reclen = EXT2_DIR_REC_LEN namelen ; * */
unsigned long start, n;
unsigned long npages = dir_pages dir ; *
*/
struct page *page = NULL;
ext2_dirent * de; *de Ext2

/* OFFSET_CACHE */
*res_page = NULL;

start = dir->u.ext2_i.i_dir_start_lookup; * */
if start >= npages
start = 0;
n = start;
do {
char *kaddr;
page = ext2_get_page dir, n ; *

if 'IS_ERR page {
kaddr = page_address page ; * page

de = ext2 dirent * kaddr; *
*/
kaddr += PAGE_CACHE_SIZE - reclen; * PAGE_CACHE_SIZE
1 */
while char * de <= kaddr { *
*/
if ext2_match namelen, name, de
goto found;
de = ext2_next_entry de ;
}
ext2_put_page page ; /* *
}
if ++n >= npages
n = 0;
} while n != start ;
return NULL;
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found:
*res_page = page;

dir->u.ext2_i.i_dir_start_lookup = n;

return de;

9.3

Linux
Linux

Linux

admin

-1 Is

/% Is -1 /home/userl/filel
-rW-r--r-- 1 userl

userl
usrs

PID
e real user ID
e real group ID
e effective user 1ID
e effective group 1D

GID
setuid
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s
““s”” setgid
/bin/passwd setuid
passwd
rw-r--r--
setuid
setuid
““root””
Linux /etc/kmem
ps
“CrwW-r----- i
ps
setgid
coyre
9 1
umask 3
umask
chmod
3
755/home/userl/filel
4 4
1
Ext2 i_mode

““s”” setuid
/bin/passwd /etc
root
setuid
BUG
setgid
e >
kmem
kmem setgid
ps kmem
setuid setgid
cogre
dos TSR
9
0
022 000010010
VFS  fs struct
9 chmod
WXIF=XF-Xr setuid setgid
setuid 2 setgid
cogr>
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16 0 8 9
10 11 setgid setuid 12
9.1
9.1 imode
1100 S_IFSOCK
1010 S_IFLNK
1000 S_IFREG
12-15 0110 S_IFBLK
0100 S_IFDIR
0010 S_IFCHR
0001 S_IFIFO
11 S_ISUID
10 S_ISGID
9 S_ISVTX
0~8 FWX-FWX-Frwx
include/Linux/stat.h
9.4
Ext2
In
In  /home/userl/filel /home/userl/file2
file2 filel file2 filel
filel
i_links_count 1 i_links_count
1 i_links_count 1 i_links_count
0 i_links_count
0
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2
“I,,
Is
-S
Ext2 ext2_readlink() ext2_follow_link()
fs/ext2/symlink.c
struct inode_operations ext2_fast_symlink_inode_operations = {
readlink: ext2_readlink,
follow_link: ext2_follow_link,
b
ext2_readlink()
static int ext2_readlink struct dentry *dentry, char *buffer, int buflen
{
char *s = char * dentry->d_inode->u.ext2_i.i_data;
return vfs_readlink dentry, buffer, buflen, s ;
}
Ext2 ext2_ inode_info inode
union i_data S
vfs_readlink fs/namei.c

int vfs_readlink struct dentry *dentry, char *buffer, int buflen, const char *link

{

int len;

len = PTR_ERR link
if IS _ERR link
goto out;

len = strlen link ;
if len > unsigned buflen
len = buflen;
if copy_to user buffer, link, len
len = -EFAULT;
out:
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return len;

ext2_follow_link
static int ext2_follow_link struct dentry *dentry, struct nameidata *nd

{

char *s = char * dentry->d_inode->u.ext2_i.i_data;
return vfs_follow_link nd, s ;
}
ext2_readlink ext2_readlink
vfs_readlink Ext2 VFS
vfs_follow_link link path walk()
dentry

static inline int vfs_follow_link struct nameidata *nd, const char *link

{

int res = 0;

char *name;

if IS_ERR link
goto fail;

if  *link == /" {
path_release nd ;
if Ilwalk_init_root link, nd
/* weird __emul_prefix stuff did it */
goto out;
}
res = link_path_walk 1link, nd ;
out:
if current->link_count || res || nd->last_type!=LAST_NORM
return res;
/*
* If it is an iterative symlinks resolution in open_namei we
* have to copy the last component. And all that crap because of
* bloody create on broken symlinks. Furrfu...
*/
name = __ getname ;
if Tname
return -ENOMEM;
strcpy name, nd->last.name ;
nd->last.name = name;
return 0;
fail:
path_release nd ;
return PTR_ERR link ;

nameidata
struct nameidata {
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struct dentry *dentry;

struct vfsmount *mnt;
struct gstr last;

unsigned int flags;
int last_type;

}:

last_type fs.h

/*

* Type of the last component on LOOKUP_PARENT
*/

enum {LAST NORM, LAST ROOT, LAST DOT, LAST DOTDOT, LAST BIND};

LAST_NORM
LAST _DOT
Qstr
linux/dcache.h
* "quick string" -- eases parameter passing, but more importantly
* saves "metadata" about the string ie length and the hash
*/
struct gstr {
const unsigned char * name;
unsigned int len;
unsigned int hash;
};
vfs_follow_link
o cc 33
) link_path_walk
link_path_walk 0 nameidata
dentry mnt
last_type gstr
nameidata
o vfs_follow_link ink_path_walk
9.5
Ext2
Ext2
Ext2

include/

walk_init_root

last

dentry
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1
2
3
4
9.5.1
f
. f f
[
Linux
f
4KB f 4096
0 f 4096
1
Ext2
Ext2
i_block EXT2_N_BLOCKS
EXT2_N_BLOCKS 15
. 12 12
11
° 12
12 b/4+11 b
4
° 13

bl4+12  (b/4)’+(b/4)+11
. 14
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(B/4)*+(b/4)+12

(LI 4)*+(b/4)+(bl4)+11

12
i_block
3 4
Ext2
9.2
1024 268KB
12KB 13KB
268KB 4096 2GB 26B 32
Ext2
9.2
1024 12 KB 268 KB 63.55 MB 2 GB
2048 24 KB 1.02 MB 513.02 MB 2 GB
4096 48 KB 4.04 MB 2 GB
9.5.2
UNIX Linux
$ echo -n "X" | dd of=/tmp/hole bs=1024 seek=6
/tmp/hole 6145 6144  NULL X
Ext2
i_size
i_blocks 512
dd /tmp/hole 4096  Ext2
i_size 6145 i_blocks 8 4096
8 512 i_block 2 1
9.5.3
Ext2
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ext2_get_block( ) “ 7z
ext2_alloc_block( ) Ext2
Ext2
Ext2
Ext2
8 ext2_inode_info i_prealloc_count

i_prealloc_block

ext2_get_block( ) fs/ext2/inode.c

N
*

Allocation strategy is simple: if we have to allocate something, we will
have to go the whole way to leaf. So let"s do it before attaching anything
to tree, set linkage between the newborn blocks, write them if sync is
required, recheck the path, free and repeat if check fails, otherwise

set the last missing link that will protect us from any truncate-generated
removals - all blocks on the path are immune now and possibly force the
write on the parent block.

That has a nice additional property: no special recovery from the failed
allocations is needed - we simply release blocks and do not touch anything
reachable from inode.

¥ 0% X ok ok 3k X X X X

*/
static int ext2_get_block struct inode *inode, long iblock, struct buffer_head *bh_result,
int create

{
int err = -EI0;
int offsets[4];
Indirect chain[4];
Indirect *partial;
unsigned long goal;
int left;
int depth = ext2_block to_path 1inode, iblock, offsets ;
if depth ==0

goto out;

lock_kernel ;
reread:
partial = ext2_get branch inode, depth, offsets, chain, &err

/* Simplest case - block found, no allocation needed */
if Ipartial {
got_it:

bh_result->b_dev = inode->i_dev;
bh_result->b_blocknr = 1e32_to_cpu chain[depth-1].key ;
bh_result->p_state |= 1UL << BH_Mapped ;
/* Clean up and exit */
partial = chain+depth-1; /* the whole chain */
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goto cleanup;

}
/* Next simple case - plain lookup or failed read of indirect block */
if Icreate || err == -EI0 {
cleanup:
while partial > chain {
brelse partial->bh
partial--;
}
unlock_kernel ;
out:
return err;
}
/*
* Indirect block might be removed by truncate while we were
* reading it. Handling of that case forget what we"ve got and
* reread is taken out of the main path.
*/
if err == -EAGAIN
goto changed;
if ext2 find _goal inode, iblock, chain, partial, &goal < 0
goto changed;
left = chain + depth - partial;
err = ext2_alloc_branch inode, left, goal,
offsets+ partial-chain , partial ;
if err
goto cleanup;
if ext2_splice_branch inode, iblock, chain, partial, left <0
goto changed;
bh_result->b_state |= 1UL << BH_New
goto got_it;
changed:
while partial > chain {
brelse partial->bh ;
partial--;
}
goto reread;
}
inode inode iblock
bh_result buffer_head create
Indirect
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typedef struct {

u32 *p;
u3d2 key;
struct buffer_head *bh;
} Indirect
chain[4] 4
8
chain[0] Indirect p 8
inode->u.ext2_i.i_data[8] key
bh  NULL
20 chian[0] chain[1]
chian[0] bh NULL
p inode->u.ext2_i.i_data[12] key
chain[1] bh
p 8 key
depth chain[]
chain[depth-1].key chain 1 chain
0 chain depth-1
chain
ext2_get_block
o ext2_block_to_path iblock
1 0

e ext2_get_branch ext2_block_to_path
ext2_get_branch
NULL
0
Indirect
err
o bh_result
o ext2_get_branch 0

ext2_inode_info
i_next_alloc_block i_next_alloc_goal
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ext2_find_goal

[ ]
ext2_alloc_branch
) ext2_alloc_branch
Indirect key

ext2_splice_branch

bh_result

got_it

inode
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