SAN =gl 8§ #A4E AT EF w3 7Y

SAN =3 && #=2AE ¢ &3 vg 714
(A Hybrid Mappmg Technique for Logical Volume Manager
in SAN Environments)

=

(Sang Su Nam) (Jun Il Pee) {(Seok 11 Song)

gas’ DFEod” s4g”

S xf 2 it A of 3 t o & o T

(Jae Soo Yoo)  (Young Hee Choi) (Byoung Yeop Lee)

2 % & /84, B}RA, A2F Ay 278 WEAT7] 98 SAN(Storage Area Network)©)
SAch FEe SAN 9 S/WES SANS vt axxog @487 $1sA SANe) %4% £
A AFFAEE 7MH R 3] A EF0E HolA e AFFX 7}’$§} NS Ao A%
72}7‘] 7Hdsle] A &AL = Ao viE =EF FRelt. =& ”}EVHE =EFAaE B

22 g APezA ARRR /HIEE Addth dEo =EF J&EV} B4 A EFolnA
—3- FAY F Qe 29k A2HS ARA A G SANG AFFRNE F7 B AAE 5 e -
2l AT 718 Y

olAE 71%L Y3yl Y8 £4 sk wig R HolE rute] uisy ubHe] AekEm Yk
a2 o] WL #E)ol & dHoel o] AR Lo vlHEe Fislal Wi HRE M BE F
A8 5 g0l 4% Adke 89le] HIYh o w=FolAME 71Ee 4] 7] wig WEES o] gatAA
Waks 289l AT 7)1sd 22 A #4L ERFeE AL F A EF WF $HE A
TP Agste e 2P AL HESold FA Y& it 9L A o) A
W o] ookE ZZhelA $EL) mxEto g o] =RA s 7 st As HWIIE L8sa A
Stz 7ol 582 Helnh

7191= : SAN, =EjE§ #Ejd, 294 L) ATA

Abstract A new architecture called SAN(Storage Area Network) was developed in response to
the requirements of high availability of data, scalable growth, and system performance. In order to use
SAN more efficiently, most of SAN operating softwares support storage virtualization concepts that
allow users to view physical storage devices attached to SAN as a large volume virtually, A logical
volume manager plays a key role in storage virtualization. It realizes the storage virtualization by
mapping logical addresses to physical addresses.

A logical volume manager also supports a snapshot that preserves a volume image at certain time
and on-line reorganization to allow users to add/remove storage devices to/from SAN even while the
system is running. To support the snapshot and the on-line reorganization, most logical volume
managers have used table based mapping methods. However, it is very difficult to manage mapping
table because the mapping table is large in proportion to a storage capacity. In this paper, we design
and implement an efficient and flexible hybrid mapping method based on mathematical equations. The
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mapping method in this paper supports a snapshot and on-line reorganization. The proposed snapshot
and on-line reorganization are performed on the reserved area which is separated from data area of
a volume. Due to this strategy normal I/O operations are not affected by snapshot and reorganization.
Finally, we show the superiority of our proposed mapping method through various experiments.
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: hash_entry : {lsector, rdev, rsector}
: map(rw, lsector, rsector, rdev)
hash_entry entry:
entry, Isector = lsector:
if(1sSnapshotPool)
{
if(rw '= WRITE) /1 AR Eof tfdt write A 2)3}A] ¢S
{
i f(COW_hash_search{entry) == 1) 71 SN A2 Ae
rdev = entry,rdev, rsector = entry, rsector: // 3|4 2] qlEg & v
else
equation(lsector, rdev, rsector): // 4=Alof 23} o= X z|
}
}
else
{
if(ExistSnapshot) /1 AdAko] Ea|shA
{
if(rw == WRITE) /1 271 8% Al
{
if(COW_hash_search(entry) == 0) /7 sjAlolA ¢l= 2%
{
i f(ExtendMode) // B3 RE HY
{
if(IsAlloc(entry) == 1) 7/ Ag%E HBFo] ojn] ygtE A
{
COW_blk_move(entry): // COW B3 A} ZZto g ol%
COW_hash_update(entry): // o]%Z§t COW B85 AR 43
Inv_COW_hash_update(entry): /7 9 3|A ElolE A
}
COW_snapshot(entry): /7 COW 4388
Inv_COW_hash_insert(entry): // & 3jAl elo]j&ol] 4l¢)
}
else
COW_snapshot (entry): // COW 43§
}
i
}
equation(lsector, rdev, rsector): 7/ X o3 ofy Ag|
}
}
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1 : resize_map_ent :@ lsector, allocated, resized

2 : resize_volume()
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4 : resize_map_ent ent[]:

5 resizing_on = TRUE: // AEAd rE =2H

6 resize_maptable_write_lock();
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8 : resize_maptable_write_unlock():

g : while('endofent(ent))

10 : {

11 : resize_maptable_read_lock():
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13 : resize_maptable_read_unlock( }:

14 : resize_maptable_write_lock():
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13 : else
14 : {
15 cascade_resizing(ent):

17 ¢ }
18 : }
19 : else // ZAFRY §5

23 : }

24 ¢ else

25 : {

26 : ven 7 BN oY
27 }

28 : }
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10 : {

11 : if(rw != WRITE)
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12 : old_equation(lsector, rdev, rsector):
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