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An Efficient Recovery Technique using Global Buffer
on SAN Environments

Choon Seo Park'- Gyoung Bae Kim'"- Yong Ju Lee'-
Seon Yeong Park'- Bum Joo Shin™?

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 18 decreased because the disk access number is increased. In this paper, we describe a new recovery technique using
a global buffer to decrease disk I/O. It transmits the dirtied metadata into the other hosts through Fibre Channel network on the SAN instead
of digk /O and supports recovery of a critical data by journaling a data as well as metadata.
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{E 1> SANtopia H Alxglel 76 &

Linux kernel version : 2.2.18

The default size of block : 4096 byte - 4 kbyte
The default size of journal : 1283 MB

The default size of journal segment : 16 blocks
The detault number of journal : 1
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SANtopia ﬂ]—%l Azl
< 2>8 2T E %‘ e %
YiE FERE fAEL, 2
AE 72F 1 °1E¥

EP94H Bty AE FERE
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oovHg #g FRE #A6]

{(E 7> SANtopia A|AH2| EHRM X2 F=

struct sfs_trans

{
struct list_heud tr_list ; /* List of transactions */
ungigned int  tr_type ; /% The type of (he transaction */
unsigned int tr_seg_reserved ;/+ Number of segments reserved #/
unsigned int  tr_flags ; /= state of transaction #*/
unsigned int  tr_num_gl ; /* 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 lrans #/
uint6d tr_log_head ; /% The current log head */
winté4 tr_first_head ; /% First header block #/
struct list head {r_bhlist ; f+ List of buffers in this transaction */
struct lisl_hcad tr_logbhhst ;  /* List of buffers going to the log */
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afs_begin_transaction(sfs_sbi_t #ship, int type)
{
EdaA 99 @ ;
EJAHA g9 =48 ;
DAL g5ae A ZEAL GG A
Edg4 ey S 8
}
sls_end_iransaction(sfs_shi_t #ship)
{
H45 He dlolHE 2o defAbel AEstd Al T3 715
Eddd HZE 4% AFE &4 ;
}
sfs_trans_add_bh(sfs_shi_t *sdp, sls_bul_t #bh)
{
AT Holy vy =3 naddd 44,
EddAe 945 WAa) 58 FT
WHE 2RA4 A 3 daad ) 22 (i) ;
}
efs_trans_add_lock( sls_glock_t #gl )
1
") ZaAMel4 2«4 ARE A5,
AT AL EdAA A faEd 7}
vl e g AFE F7t,
}
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struct sls_meta_header
{
uint32 mh_magic ; /= Magic number */
wint32 mh_type ; /+ SFS_METATYPE_XX #
uintb4 mh_gencration ; /* Generation number %/
)i
struct sfs_log_header
{
sfs_meta_header_t Th_header; /+ meta header +/

uint32 Ih_[lags ; /+ Flags «/
uint64 lh_first ; /% Block number of first header */
uint64 lh_sequence;  /# Sequence number of this transaction */
uint6d Th_tail ; /# Block number of log tail */

IS

struct sls_log_descriptor

{
sfs_meta_header_t 1d_header: /* meta header =/
uint32 Id_type ; /+ Type of data m this log =/

uint32 1d_length ; /# Number of buffers =/
uint32 ld_num_metada ; /* number of metadata blocks

In the descriptor =/
);

t
else
{
BlE71E 279 A% oo EAAEE B S
}
t
sfs_Jog_lush(sfs_sbi_t +sdp)
{
23 89 A5 Aded 20 998 €9
223E A7 "lﬂ- g 45,
EdHA 2‘%% 7] 9 WA AEE T,
23 ABF o239 yhF(sfs_disk_commit()) ;
t
sfs_disk_commit(sfs_sbi_t *sdp, sls_trans t *tr)
{
EfAH] 221 4 ;
=3 Zé]_']_E n]-—]_
23 AHE T]AF
A EFULL G
RAALe dZ9 21 IRE ALYl F748bo Fe
EAA) A BH 5o halA T2z 3= 84 (unpin) ;
EddAL] 20 de ARE =B 23 Fud €49
EfdAde] Ha §= HEE 4,
}
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"1 log header _I_cag:dubc(lag) meta data i log_desc(last) }‘
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sls_log_commit(sfs_shi_t =sdp, sfs_trans_t =tr)
{

dzZd 9= EdAAE =
(el dlele))

2l(sfs Jog_flush()) |

p %}361'?:1 SfS_
recover_expired_hostE E&%be] 38 A 2H=E AL
A AT B mld T 0% 24 999 FL B
se 2uze 993 2o,

sfs_recover_expired_host(sls_sbi_t *ship)
{
AdE g428 IDe 45,
A3g Ad FHE HEST) 4% 5 FE(sfs_wake up_
recoverd_process( )) ;
}
sfs_wake_up_recoverd_process(sbip - > shi_rccoverd_process)
(
HAE v 12 49 ;
38 & 5% (s{s_check_journals()) ;
}
sfs_check_journals(sfs_shi_t *sdp)
{
for (5 - 037 < num_journal ; j ++)
{
if(2] % ¥ E(recovery_bil) =- 1)
Asle EoldE D 7AAL H5 #4945 &l
recover_journal( )) ;
}

}
sfs_recover_journal(sfs_sbi_{ #sdp, unsigned int jid)

{

184 Aol =F8 F5

19 = 79”2 ELR

.J

E =
el AR 52 (sls_search_logdesc()) ;
RAANS 23 A4 ;

38 2 Ol(qfq clean_journal( ) ;
5




}

s{s_search_logdesc(sfs_shi_t *sbip, sfs_jindex_t #jdesc, wint64
start, uint64 end)

{

21 #= ARn 98 ;
23 dgaage ARE 95,
If (log = EAHAAL ‘7_’
{
el o8 E A48 % (sfs_replay_metadatal)) ;
h
)
sfs_replay_metadata(sls_shi_t #sdp, sfs_jindex_t *jdesc, unit64
#cblk, void *data)
(
49 23 Y Hug o
AES &aﬂ tﬂo} %011:]:: 27
et dely BT l’—Hf'J HEE
for (¥ e} ﬁ]°ll‘~1 L=
{
el el fAe N 1 FRE &5,
Hi BRE YAFD W dojs 222 A4 (sfs_do_
replay())
}

)

HJ||J o

4

}

sfs_do_replay(afs_shi_t =sdp, sfs_jindex_t *jdesc, sfs_block_tag t
*tag, unit64 *hlkno)

{

]

Bz ARE 54 o3 dx vie Eﬂ ]5] £= 3R E
234 715€ dE dole HRg 948,
if (t]£=32] version number < log®) version number)

(
logel 7139 W} dolH@ Hazd 1%,
}

I,
v

iz
bl

else
(
1 H (skip) ;
}
}
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