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o o). B “B7 HREEEETS.
JEHREIREMEN “4FA” (Random Access) , #FFigE.
M7E SRR, BMAE (Append) , HFFLLIHARB £,

‘rl‘l’h v 1;\ ,":"4[:. )\F'L]ﬁ %H:I )\I‘Eﬁ
GRS, SRS, WP (Append Log) , LUEFHEMCCIEN .

Linux Ext3 = Linux Ext2 + Journaling File System

Time: T1 Commit Time @

Committed File Log (Journal)

Position #1 #2 #3 #4 #5 #6 @1 @2 @3 @4
Data 10 20 30 40 50 - Add2to#2  Append 90  Del# Minus 2 to #2
Time: T2
Committed File Log (Journal)
Position #1 #2 #3 #4 #5 #6 @4 @5 @6 @7
Data 10 22 30 - 50 90 Minus 2to#2  Add 2to#5 Set#2 80

Data(#2)=? Data(#2) = File(#2) + Log(@1) + Log(@2) + Log(@3) = 80
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« VFS: iFAFESREARZERW RS, {(REF5% 1) APIs.

Distributed Linux Ext3 with NFS
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Metadata (Name, replicas, ...):
Meta dgl@,nps .v[ Namenode t‘ fhomeffoo/data, 3, ...
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Virtual Machine Virtual Machine
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Log Structure

Log Header | Data Blocks | Indirect Blocks [ Inode  |Inode Map

LFS Append LOGS

Segment | Segment | Segment | Segment | Segment
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LOG fifi {1 25 ¥ 4 ik

structlog header {
Jint32_t version;

Jfinte4_t header checksum;

Jfint64_t data_checksum;

uint32_tlog size;

uintE4_t ctime; [ createtime =/
uint32_tstart_db _no; /= log first dbno*f

uint32_tdb_num; f* dbamounts =/ structinode _map_entrv{

uint32_tib_num, /* ibamount */ uinté4_tinode no;  /* inode number *f
chardata[0];

uinted_tinode addr: f* inode's DISK address =/
1 attribute_ ((packed));

}__attribute_ {{packed));

Log Data Blocks Indirect Blocks Inode inode
Header Map

struct inode {

int64_t length;

uinted_t mtime; J* time of last modification */
int64_tblocks[12]:  /* the first BKB*12=06KE */
int64_tiblack: /* the next BKB/8*BKB=8MB */

inté4_tdoubly iblock; /* the next BK/8*BK/E*BK=BGE */
inte4_ttrioly iblock; [* the next BK/8*8K/8*BK/B*BK=BTE "/
}__attribute_ ((packed));
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1.HLFS Linear&&Tree Snapshot

2. HLFS Block Compression

3. HLFS Cache && iCache

4. HLFS drivers for NBD, QEMU, Libvirt,

Openstack, etc.
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1. 5SHDFSAHHEL, nBENLRS ThEE

2. 5LFSAHHLL, ] DASe (it 74 it fd 22 (]

3. 5Sheepdog#fflt,, HLFSH THDFS, &3
#5104 gEIL T Sheepdog




HLESEfiE:

Parameter HLBS HDFS Percent Parameter HLBS HDFS Percent
(MB/s) | (MB/s) (HLBS/HDFS) (MB/s) (MB/s) (HLBS/HDF
S)
= 0,
BS=8KB, 96.60 121.30 79.34% SISZEES%’OMB 103.66 148.40 70.00%
SIZE=500MB
BS=8KB, 115.24 138.88 83.33%
BS=8KB, 81.85 101.02 80.20% SIZE=100M
SIZE=100MB
BS=8KB, 168.97 123.73 136.59%
SIZE=50MB
BS=8KB, 66.13 70.21 4.29%9
SIZE=S0MB BS=8KB, 143.54 101.50 141.58%
BS=8KB, 59.5691 | 70.6657 | 84.29% SIZE=30MB
SIZE=30MB
BS=8KB, 310.69 75.26 413.33%
BS=8KB, 34.46 37.79 91.90% SIZE=10MB
SIZE=10MB
= ) 0,
BS—SKB, 569 14.68 15.71% BS=8KB, SIZE=1IMB | 257.00 21.08 1223.80%
SIZE=1MB
Write Read

comparison comparison
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https://code.google.com/p/cloudxy/

Open Source Project GPL
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