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Abstract  With development of cloud computing, especially wide application of virtual machines,
it is possible that one or more physical machines can be virtualized one virtual machine to support
a job. Virtual machine placement is a key factor for cloud performance, which is practically a
mapping problem between virtual machine and physical machine. This paper gives a cloud schedu-
ling model, Cloud Utility Maximization (CUM), which applied approach of Network Utility
Maximization into computing resource scheduling. Comparing with traditional scheduling prob-
lem, CUM aims to maximize the utility of cloud instead of early finishing time. The optimal
virtual machine placement policy can be achieved by solving CUM. The decomposition and opti-
mization algorithm for the CUM, subgradient algorithm for solving Lagrangian relaxation dual
problem, is proposed. Convergence of the algorithm is verified by the simulation experiments. At

last the paper gives an application scenario of CUM in cloud environment.
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Background

With development of Information and Communication
Technology, computing will one day be the 5th utility (after
water, electricity, gas, telephony). Computing resources are
always distributed dispersedly, which connected with net-
works. How to provide transparent computing services for
users over such heterogeneous environment is a key problem.
To deal with it a number of computing paradigm has been
proposed: cluster computing, Grid Computing, and more
recently cloud computing.

Clouds often deal with large amount of resources inclu-
ding processors, memories, storages, visualization equip-
ment, software, and so on. To assure performance efficiency
and economic effectiveness of such huge infrastructure,
resource scheduling is a fundamental challenge and is critical.
More and more market-based resource management strategies
have been brought out. Comparing with market-based cloud
scheduling, traditional scheduling policies are mostly heuristic

algorithms for scheduling n independent tasks on m proces-

sors in early finishing time. In wide area, heterogeneous and
non autonomous cloud environments, economic business ob-
jective also became crucial for the success of the scheduling.
Cloud scheduling is no more simple processors scheduling,
but need taking price, budget, penalty cost into accounts.

This paper gave a cloud scheduling model, which applied
approach of Network Utility Maximization into computing re-
source scheduling and aimed to maximize the utility of cloud.
The proposed solution could effectively allocate resources and
provide optimal virtual machine placement policy in a huge
cloud.
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