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Fast Multi-resource Allocation with Patterns in Large Scale
Cloud Data Center

Jiyuan Shia, Junzhou Luoa,∗, Fang Donga, Jiahui Jina, Jun Shenb

aSchool of Computer Science and Engineering, Southeast University, Nanjing, P.R. China
bSchool of Computing and Information Technology, University of Wollongong, Wollongong, NSW, Australia

Abstract

How to achieve fast and efficient resource allocation is an important optimization prob-

lem of resource management in cloud data center. On one hand, in order to ensure the

user experience of resource requesting, the system has to achieve fast resource alloca-

tion to timely process resource requests; on the other hand, in order to ensure the ef-

ficiency of resource allocation, how to allocate multi-dimensional resource requests to

servers needs to be optimized, such that server’s resource utilization can be improved.

However, most of existing approaches focus on finding out the mapping of each spe-

cific resource request to each specific server. This makes the complexity of resource

allocation problem increases with the size of data center. Thus, these approaches can-

not achieve fast and efficient resource allocation for large-scale data center. To address

this problem, we propose a pattern based resource allocation mechanism based on the

following findings. In a real-world cloud environment, the resource requests are usually

classified into limited types. Thus, the mechanism first utilizes this feature to generate

pattern information, which indicates which types of resource requests are suitable to

be allocated together to a server. Then, the mechanism uses the pattern information

as guidelines to make fast resource allocation decision and fully utilize server’s mul-

tidimensional resources. Simulation experiments based on real and synthetic traces

have shown that our mechanism significantly improves system’s resource utilization
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