000000000 000O0ooDOoooOooog Vol 2 No.ol o 1-11 (Mar. 2009)

oooobboooooobboogod
oooooboognd

o o o oft O o g Ot O O o ot

000oo0o0oo0oo0o0oOo0oDoOO00OO0O0OoOO0O0OOOoObDOOODoOO
oooobo0oo0ooooOo0oo0ooOo0ooOoobO0oboO0Oo0oO0OO0oO0DoO0o0OO0
00o0o0o0o0o0o0ooo0o0oO0o0oDOo0Oo0o0oO0oooDoooO
00oooo0oO0oooDOo0o0o0oOooOoDo0o0oO0oOOoooDoOoO
Ooobobo0oo0oo0ooOooO0ob0O0O0O00bO0bO0O0O00O00O00bDO0O0000
00o0o0o0o0oo0o0o0o0O0oO00oo0O000ooO0o0oO0oO0ooooon
ooo0ooO0o0o0ooooOo00DoOoO0oO0U0oooOOoO0oDOOoOoOoO0OoooOoO
oooooooo0ooO0oooO0obOOo0OOO0OO0bOO0ObOO0OO0OO0OO0bOO0OO0OO
00o000o00o0O0000000000000000D0000D000D000 XenO
Scrap Book for User-Mode Linux 0 2 0000000000000000000O
300ooo0o0ooooooooo200000000000000000000O
oooooooooooboooooo

A Cooperative Virtual Machine-based Service Replication
Platform for WAN Environments

AxryosH SucGikl, ! Ker YAMATOZAKI
and KAzuHIKO KaTofhi2

Recent Internet services have been developed at extremely limited time and
resources. Although service availability is highly demanded, it is generally dif-
ficult to achieve high availability within short developing time. Remote repli-
cation is a potentially demanded solution to protect a service from whole site
down, but it is hardly adopted from small service providers due to unacceptable
costs. In this paper, we present a cooperative virtual machine-based replica-
tion platform for wide-area environments. We provide a cost-effective, highly-
available solution via service state replication over peer-to-peer platform. Vir-
tual machines increase reliability over such platform by isolating each other and
capturing complete service state. We have implemented a prototype supporting
two virtual machines, Xen and Scrap Book for User-Mode Linux. Our experi-

mental results show that the prototype successfully replicated two services on
three sites in Japan and recovered them in case of failures.
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Table 2 Network performance between sites.

ooo RTT [ms] 1GBOOOOO [s
O0OO0OLANOD 0.02 25.7
0ooo-0o00 10.4 575.7
0oo0-00000 19.2 610.9
0oooo-000 15.7 126.6

000000000000 000000000000 Xeon3.60GHzO CPUO2GBODO
O0O0SCSIOO 36GBOOOOODOOOOOOOODOOODO OSOO Fedora8OODOOO
Xen 3.210000000000000000 OSOO Xen OO Linux 2.6.21.7-3.fc8xen
OO0O0O0O0SBUML OO CentOS 3.90 Linux 2.4.24-1ub-1sb0 000000000 OSO
O XenOSBUMLOOOOOO 256MBO0OOOOOOOOOOJavad Sun JDK 1.6.00
goooo

0000000000 dbench 3.0429 000000000 0dbench 00000 dbench
00000 tbenchODOOOOOOOOOOOOOdbenchd sambaOO0O0O0O0OOOODOO
000000000000 90%00000000000000000000O0DDOOOO
00000000000 Otbenchd sambal TCPOOOOODOOOOOOOOOOCOOD
goboooooo4000000

5.2 OD0O0O0O0OO0OO0OO0OO

gobooboooooobooooooboooooobooboboboooOoOoDbOooDo
ooooooobobobosgooooooooOoOoOOODODOOOnidlODOOOOD 3000
0000000000000 0000LANDOOOOOOOOOD 300WANDODODOOO
oo 1000 3000o0oaa

LANOOOOOO 493ms 000000 2)0 COO0OO0OO0OO0O0O0OOOO 2.98ms 0
gooboooooooooooboooboobooooooOoboooooobooobooooobooboo
00106.6ms000000000000OC0OOLANOOO WANOOOOOOOOOWAN
0000020 RTTOOOOOOOODOOOOOOLANOODOOODOOOOODOODOOO
gobootooliocooboooooooboooobooobo 2000000000000

53 ODO00OO0OOOO0OOCOOOO0OO

gobooobooooooooooooobobo400000000OO0O0O0O0OOODOLOO
O SBUMLOXenOOOOOOOOOOO0OODOOOOO0O0XenOOOOO 3000 blktap

000000000 00o0O0oooOoooOooogd Vol.2 No.ol o 1-11 (Mar. 2009)

03 OJO0OOooooooooo
Table 3 Performance of replication protocol.
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Table 4 Performance overhead incurred by VMs.
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Table 5 Snapshot and restoring overhead.
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Table 6 VM replication performance.
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