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A Multi-Site Virtual Cluster System over WAN

TAKAHIRO HIROFUCHI,t TAKESHI YOKOI,* TADASHI EBARA,*
YUSUKE TANIMURA,* HIROTAKA OGAWA,* HIDETOMO NAKADA,t
YOSsHIO TANAKAt and SATOSHI SEKIGUCHI f

A virtual cluster is a promising technology for reducing management cost and improving ca-
pacity utilization in datacenters and computer centers. However, recent cluster virtualization
systems do not have the maximum scalability and flexibility due to limited hardware resources
in one physical location. In this paper, we propose a multi-site virtual cluster system over a
WAN, which is based on recent broad backbone networks and end-to-end network resource
reservation. To address heterogeneity of physical clusters and interconnect networks, the pro-
posed system exploits a package-based cluster deployment method for full customizability of
virtual nodes. It extends private networks of virtual clusters over a WAN for a monolithic
system view. In addition, its transparent package caching mechanism allows rapid deployment
of large-scale virtual clusters. Our experiments showed that virtual clusters were successfully
installed through the proposed mechanism with small network traffic over a WAN.
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