Oo00O00ooooon
Data-Intensive Application0 00 0000000000000

O O O of O o ot 0O 0 O it

go0o0o0oooooooooooooooOoOOOOOOOOOODbOOOObOOO0O0O0OoO0OoooOo
goooooooooooooooooooooboOoOoOoOOO0OOO0OO0O0O000oOo0o0oooao
gooooooooooooooooooooboooooOOObOOOOOOObOoOoooooooooa
gooooooooooooooooooboooooOOoOOOOOODbOOO0ObO0OO0000oOoOoOoO0o
gooooooooooooooooooooooooooboooooooOoOoobboOoOoooooo
gooooooooooooooooooooboooOoOoOOOOOOOOOOOOOOOOOoOoo
000 (DAG)00D00OO0DOO00OO0O0OO0O0DOOO0ODOO0O0O0ODOODOO0ODO0O0OODOODO0O0DO0OO
goboooooooooooooooooooooooooooooooOoOo0obO0oOoOooOooog
0000000000 40% 00000000000000000000000000O00O0O0O0OO0
00 54%0000000000000000D0D00DO0O0DOO

Model-based Optimization for Data-Intensive Applications on a Virtual Cluster

KENTO SATO," HITOSHI SATO t and SATOSHI MATSUOKATtt

We propose a model-based optimization algorithm that determines migration strategies,
i.e., which virtual machines should be migrated to which nodes, while minimizing I/O access
costs on the assumption that the network bandwidth between nodes and the size and loca-
tions of target files are given. Our algorithm models this problem as a directed acyclic graph,
where the vertex represents a location of a virtual machine when target files are accessed, the
edge represents a flow of data access that includes a virtual machine migration and a remote
I/0O access, and the edge weight represents a cost of data access; we solves this problem as
a shortest path problem that minimizes overall data access costs of target file accesses. Our
simulation-based studies suggest that the proposed algorithm can achieve higher performance
than simple techniques , such as never migrate or always migrate onto the nodes that holds
target files.
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