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Super block, storing:
Size and location of bitmaps
Number and location of inodes
Number and location of data blocks
Index of root inodes

Table of inodes

Each inode is a file/directory
Includes meta-data and lists of
associated data blocks

"

Bitmap of free &

used inodes\
Data blocks (4KB each)
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il
fsck (file system consistency check)

unclean shutdown /)5 H31i217, B(& F3)i81T; K Esuperblock.
inodeffree block bitmap. FrfinodelIReachability (bt anflEz
corrupted fjinode) . %iF H &K —it;

Dennis Ritchie: “So fsck was originally called something else
Question: “What was it called?”
Dennis Ritchie: "Well, the second letter was different”
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H & : transaction

TxB| Iv2] | Bv2] | Db |TxE

Journal

v The transaction begin (TxB) tells us about this update, including
information about the pending update to the file system (e.g., the final

addresses of the blocks I[v2], B[v2], and Db), as well as some kind of
transaction identifier (TID).

v The middle three blocks just contain the exact contents of the blocks
themselves;

v The final block (TXE) is amarker of the end of this transaction, and will
also contain the TID.
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Commits #l Checkpoints

LEHIE 5%/, transaction committed
o Transactlonmﬁjz OS checkpointixX /X 5

Committed!

Inode

Bitmap Inodes

i

* Final step: free the checkpointed transaction
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v'1. Journal write: Write the contents of the transaction (including TxB,
metadata, and data) to the log; wait for these writes to complete.

TxB| Iv2] | Bv2] | Db | ———»
i1

Journal

v'2. Journal commit: Write the transaction commit block (containing TXE) to
the log; wait for write to complete; transaction is said to be committed.

Journal

TxB| Iv2] | Bv2] | Db |xE] ———»
id=1 id=1

v'3. Checkpoint: Write the contents of the update (metadata and data) to
their final on-disk locations.

[
T

e TxAq Tx2 Tx3 Tx4 Tes | ... —»
Super

Journal

v’ 4. Free: Some time later, mark the transaction free in the journal by
updating the journal superblock.
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v'1. Data write: Write data to final location; wait for completion (the wait is
optional: data=writeback/ data=ordered).

v'2. Journal metadata write: Write the begin block and metadata to the log;
wait for writes to complete.

v'3. Journal commit: Write the transaction commit block (containing TXE) to

the log; wait for the write to complete; the transaction (including data) is
now committed.

TxB| 1[vZ] Bwz2] [TxEf ———»

Journal

v 4. Checkpoint metadata: Write the contents of the metadata update
to their final locations within the file system.

v’ 5. Free: Later, mark the transaction free in journal superblock.
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debugfs:
icheck: block 5 kinode
ncheck:inode 5k 14 4
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blktrace

lbaohua@baohua-VirtualBox:~/develop/linux$ sudo blktrace -d /dev/sda -o - |blkparse -i -

ccocunr for hg .
s CPU d B pohua: mHEEL || PID || 4 T+ H ¥

Mgjorsminor | =g 1 0.000000000 167 A WS 12957520 + 8 <- (8,1) 12955472
8,0 0 2 0.000002319 167 Q WS 12957520 + 8 [jbd2/sdal-8
8,0 0 3 0.000007055 167 G WS 12957520 + 8 [jbd2/sdal-8| itfE4
8,0 0 & 0.000008384 167 P N [jbd2/sdal-8]
8,0 0 5 0.000010005 167 A WS 12957528 + 8 <- (8,1) 12955480
8,0 0 6 0.000010513 167 Q WS 12957528 + 8 [jbd2/sdal-8]
8,0 0 7 0.000012040 167 M WS 12957528 + 8 [jbd2/sdal-8]
8,0 0 8 0.000013173 167 A WS 12957536 + 8 <- (8,1) 12955488
8,0 0 9 0.000013638 167 Q WS 12957536 + 8 [jbd2/sdal-8]
8,0 0 10 0.000014240 167 M WS 12957536 + 8 [jbd2/sdal-8]
8,0 0 11 0.000015133 167 A WS 12957544 + 8 <- (8,1) 12955496
8,0 0 12 0.000015596 167 Q WS 12957544 + 8 [jbd2/sdal-8]
8,0 0 13 0.000016182 167 M WS 12957544 + 8 [jbd2/sdal-8]
8,0 0 14 0.000016963 167 A WS 12957552 + 8 <- (8,1) 12955504
8,0 0 15 0.000017427 167 Q WS 12957552 + 8 [jbd2/sdal-8]
8,0 0 16 0.000018013 167 M WS 12957552 + 8 [jbd2/sdal-8]
8,0 0 17 0.000019305 167 A WS 12957560 + 8 <- (8,1) 12955512
8,0 0 18 0.000019772 167 Q WS 12957560 + 8 [jbd2/sdal-8]
8,0 0 19 0.000020361 167 M WS 12957560 + 8 [jbd2/sdal-8]
8,0 0 20 0.000021561 167 A WS 12957568 + 8 <- (8,1) 12955520
8,0 0 21 0.000022025 167 Q WS 12957568 + 8 [jbd2/sdal-8]
8,0 0 22 0.000022608 167 M WS 12957568 + 8 [jbd2/sdal-8]
8,0 0 23 0.000023381 167 A WS 12957576 + 8 <- (8,1) 12955528

5, sync,barrier
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Transactions in Btrfs

There is no journal as extN, or xfs has

COW is used to guarantee consistency

On fs tree or extent tree modification
Tree is cloned and the branch in question is copied and

modified

New roots are added into root tree (identified by transaction
ID)

New root of root tree added into superblock

Wait on all respective data and metadata to hit the disk

Commit the superblock to the disk
Original trees can be freed (decrease refcount)

In case of crash, the original root tree is used (the one in the
most up-to-date superblock)



Btrfs: subvolume Hlsnapshot

subvolumer] DL F A H: %%

#btrfs subvolume create sub1
#btrfs subvolume list .
#mount -o subvolid=256 image aaa

snapshotZ$ftlgit branch, t H fsubvolume’FiL
#btrfs subvolume snapshot snapshoti

#btrfs subvolume list .

#mount -o subvolid=257 image aaa

#btrfs subvolume set-default 257 snapshot1
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