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(1) Package Download

(2) Package Transfer

(3) Package Installation

(4) Configuration

(5) VM Boot
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Step1 | Download
a,(PkgSize) + &,

Step2 (Transfer, a,(PkgSize) + f3,(TransferOr der) + €,

Step3 | Installation N - ) -
a,(PkgSize ) + f,(CPUfreq )™ + y,(DiskWrite ) + &,

Steps | Configuration | oy i)+ B,(CPUfreq )™ + 7, (DiskWrite ) + &,

Step5 | Booting VM a,(PkgSize ) + B, (CPUfreq )™ + y,(DiskRead )™ + &,
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Package Size Pattern
SiteA: 150MB, SiteB: 50MB

B FIFO
mCPU
ODISK
O MODEL

installation time(sec)

5 nodes 25 nodes 50 nodes 75 nodes

# of virtual cluster nodes

02 00O0o0oO0o0O0OooOO0O0000OooOOO0OO0O0O0oobooOoOO
goooooaoo

0000000000000000000000000
000 VPCOOODOOODOOOOOOO000000O
000000000000000000001)FIFO,
2)CPU, 3)DISK, 4MODEL 0000000000
000000000000000000 FIFOOOO
000000000000000000000CPU
00000 DISKOOOO0O0O0D000000000
CPUOODOOODOOOOOOODOOOODOOO
O00O0D0O0OMODELOOOOOODOOOOO0DOO
000000000000000000000000
0000000000
000000000000000 Prestolll 0000
000000000000000000000 (SiteAD
SiteBOODO)0OOOOO0D000000000000
000000000000000000000000
000000000000000000000000
00000D0000000000005000000
100000000000000

4. JOoogoooooboo

goo0oOoOMODELOOOOOOOOOOCOOO
gooooooooooooobobooooooobobooo
0000000000 200S8iteA O 150MBO SiteB
oosoMBOOOOOOOODODOOOODOODOO
oooooOOOD0OOOOMODELOOCOOOOFIFO

oobDOo0oOoboboOoesnOcCPUOOODOODOOO
O0e000DISKOOOOOOOOOO 80000
O00O000o0O0000O00O0DOOMODELOO
gobobooooooooooooooooooooboo
O0oooOoOoooSiteBOOOOODOOOOOOO
O0oo0ooooOoMODELOOOOOOOOOO
goooobooooooooboboooooobooboo
gobooooooobooobobooooo

gobooooooooooocoooooooooa
goooooooooobooooooboooobooo
goooooooooobooooooobooooboo
gobooooooooooooooooooooboo
goboooooobooooboooboooobooo

gobooodooooooooooooooooa
gooooooooooooobooocoooooobooo
gbobooooobooboooooooo e
goboooooooboooooooo

goooooooooooooboobooooooon
gooooooooooboooooooboobooooo
goobooodooobooodooooboooooboooo
gobooooooooooooboooooooooboo
gobobooooooooooooooooooooboo
gooooooooooobobooooooboboo
ooo

o o 0O O

1) Figueiredo, R., Dinda, P. and Fortes, J.:
A case for grid computing on virtual ma-
chines, Proceedings of the 23rd International
Conference on Distributed Computing Systems
(ICDCS), pp.550-559 (2003).

2) Foster, 1., Freeman, T., Keahy, K., Scheftner,
D., Sotomayer, B. and Zhang, X.: Virtual Clus-
ters for Grid Communities, Proceedings of the
6th IEEE International Symposium on Cluster
Computing and the Grid (CCGRID’06), Singa-
pore, pp.513-520 (2006).

3) Krsul, 1., Ganguly, A., Zhang, J., Fortes, J.
A.B. and Figueiredo, R.J.: VMPlants: Provid-
ing and Managing Virtual Machine Execution
Environments for Grid Computing, Proceedings
of the 2004 ACM/IEEE conference on Super-
computing (SC2004), Pittsburgh, PA, pp.7-18
(2004).

4) Nishimura, H., Maruyama, N. and Matsuoka,
S.: Virtual Clusters on the Fly — Fast, Scal-
able, and Flexible Installation, Proceedings of
the 7th IEEE/ACM International Symposium
on Cluster Computing and the Grid (CC-
Grid’07), pp.549-556 (2007).



