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ABSTRACT

The shared disk file systems use a technique known as file system journaling to support recovery of metadata on the SAN(Storage Area
Network). In the existing journaling technique, the metadata that is dirtied by one host must be updated to disk space before some hosts access
it. The system performance is decreased because the disk access number is increased. In this paper, we describe a new recovery technique using
a global buffer to decrease disk /0. It transmits the dirtied metadata into the other hosts through Fibre Channel network on the SAN instead

of disk I/O and supports recovery of a critical data by journaling a data as well as metadata.

7|9E : SAN(Storage Area Network), DHE} EHOIE|(metadata), &% (recovery), M@ (journaling)
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(E 1> SANtopia Tl AlAgel T8 &A

Linux kemel version : 2.2.18

The default size of block : 4096 byte - 4 kbyte
The default size of journal : 128 MB

The default size of journal segment : 16 blocks
The default number of journal : 1

42 ERiNM 24X} 7
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(& 2) SANtopia A|AHIS| EMRM Xtz =

struct sfs_trans

{
struct list_head tr_list ; /* List of transactions */
unsigned int  tr_type ; /% The type of the transaction */
unsigned int  tr_seg_reserved ;/* Number of segments reserved */
unsigned int  tr_flags ; /* state of transaction */
unsigned int  tr_num gt ; /* Number of glocks in the trans */
unsigned int  tr_num_buf ;  /* Number of buffers in the trans */
struct list_head tr_gl ; /* List of glocks in this trans */
uint64 tr_log_head ; /+ The current log head */
uint64 tr_first_head ; /* First header block */
struct list_head tr_bhlist ; /* List of buffers in this transaction */
struct list_head tr_logbhlist;  /* List of buffers going to the log */

EWdHA AAet #U¥E $8 RES AWRYE &
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sfs_begin_transaction(sfs_sbi_t *sbip, int type)
{
ERMH 99 €9,
EJAA 49 278,
ERANNE G529 A T2 9o A
EWAA g 87,
}
sfs_end_transaction(sfs_sbi_t *sbip)
{ .
B v sleleE 2 Belxid AR Ad I3 71F
EAHA AHIYE AT FTE 4
}
sfs_trans_add_bh(sfs_sbi_t *sdp, sfs_buf_t *bh)
{
WAY dolg By =g ERYA0] dF
ERdYM9 A4d wHg +& F7;
HH g EPAA A F 234 v FX(pin) ;
}
sfs_trans_add_lock( sfs_glock_t *gl )
{
@A Z2AMAH ERAH JRE S,
A3 ARe EAANY FF P2ES F7t,
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struct sfs_meta_header
{
uint32 mh_magic ; /* Magic number */
uint32 mh_type ; /* SFS_METATYPE_XX /
uintb4 mh_generation ; /* Generation number */
}s
struct sfs_log_header
{
sfs_meta_header_t lh_header ; /+ meta header +/
uint32 1h_flags ; /* Flags */
uint64 th_first ; /% Block number of first header */
uint64 Th_sequence;  /* Sequence number of this transaction */
uint64 lh_tail ; /* Block number of log tail %/
}s
struct sfs_log_descriptor
{
sfs_meta_header_t 1d_header ; /+ meta header */
uint32 Id_type ; /* Type of data in this log */
wint32 1d_Jength ; /* Number of buffers #/
uint32 1d_num_metada ; /* number of metadata blocks
In the descriptor */
|

}
else
{
HE71Y 279 3% o3 ERAAG B g
}
}
sfs_log_flush{sfs_sbi_t *sdp)
{
23 W59 AFE Addste 21 49E U9
22g A% 98 A& 45,
EJIHA 38L& 3] 4% vid WsE 371,
21 RAYE tja3d ¥d(sfs_disk_commit()) ;
}
sfs_disk_commit(sfs_shi_t *sdp, sfs_trans_t *tr)
{
EWAYAY 21 &= AR 49 EZ02HEH dg;
21 ARE ¢ vy = Y2EE 4
21 AEE Y23 w9y
7 ERRHE 98 ;
ERYAY] A49 23 ARE AL F718to @+
EUHAo] 949 HE A ez F2 HA(unpin) ;
EPHNY 27 = ARE ¥ 21 = EF;
EAYA9 By = FUE §A ;
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sfs_log_commit(sfs_sbi_t *sdp, sfs_trans_t *tr)
{
Hred gl ERARALE 88,
if(AEl dlele)
{
SER QA 5713 27(sfs_log_flush(}) ;
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sfs_recover_expired_host(sfs_sbi_t *ship)
{
Asd 32E IDE 4%,
AdE A FLE B AT 5 TE(sfs_wake up_
recoverd_process( )) ;
}
sfs_wake_up_recoverd_process(ship —> sbi_recoverd_process)
{
3E HEE 1Z A",
38 #4 52 (sfs_check_journals()) ;
}
sfs_check_journals(sfs_sbi_t *sdp)
{
for (=0 ; j <num_journal ; j ++)
(
if(3 8 W E(recovery_bit) == 1)
3= 2dojdE IDE A2 HE P8 T (sfs
recover_journal()) ;
}
}
sfs_recover_journal(sfs_sbi_t *sdp, unsigned int jid)
{
Ad Qg2 FJRE A+,
AAY Felo|dE daiM HEL 8N Add FFE 45
Ade A&z 24 37 A 229 #= JRE 948
EqAH9 g 85,
el ARE 38 (sfs_search_logdesc()) ;
EJHNY FFE HA
AY & Zao|(sfs_clean_journal()) ;
3|8 HlEE 9,




}
sfs_search_logdesc(sfs_sbi_t *sbip, sfs_jindex_t *ideac uint64 ‘
start, uint64 end)
{
21 8= BARE 9%
23 d23YH JLE H¥;
If (log != EAMA &)
{ E
wgl dolE & A4 #(sfs_replay_metadata()) ;
}
}
sfs_replay_metadata(sfs_sbi_t *sdp, sfs_jindex_t *jdesc, unit64
*cblk, void *data)
{
AAYY J2ahe PYLE g,
AEE B3 O# TAEHE 44,
del deolg & dldt TAHE ¥4,
for(WE} dolg it
{
el doje] AR i B FRE S,
81 AEE dAF e dold 85 AP (sfs_do_
replay()) ;
}
}
sfs_do_replay(sfs_sbi_t *sdp, sfs_jindex_t *jdesc, sfs_block_tag t
*tag, unitb4 *blkno)
{
B ARE B t23d A& de diojH 85 AHE AE
20} 7124 wE} tlolH FRE 9%,
if (t]2=9] version number < log®] version number)
{
logell 715€ wle} do|HE tjxad 715,

else
{
A R(skip) ;
}
}
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