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Abstract  An effective and efficient VM scheduling algorithm can improve utilization rate of
physical servers and lower energy cost. Current VM allocation algorithms focus on the require-
ment of CPU, Memory and network bandwidth which trying to allocate VM into physical servers
in a low cost way. However, when the jobs are finished, related VMs quit from the system,
which leads to the decline of resource utilization and the increasing of transmission delay. This
paper studied the network-aware resource reconfiguration problem and proposed a network-aware
VM re-scheduling algorithm based on VM live migration. This algorithm focuses on improving
communication ability among VMs to promote the overall performance in a way of low migration
cost and little extra physical used. Two test beds are deployed in a real environment to examine
the effectiveness of the VM reconfiguration algorithm. We compared the result of before and after
using our algorithm with different consolidation algorithms based on the real workload data and
simulation. The results show that our algorithm considerably reducing the amount of high-delay

jobs and improving the communication ability among VMs only with very small cost.
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Background

VM Consolidation is a hot topic in Cloud Computing.
Since the concept of lease computing and storage resource
from datacenters instead of purchasing physical equipment is
widely accepted by public, how to effectively and efficiently
manage datacenter’s physical resource has become a major
problem and attracted significant attention in recent years.
An effective and efficient VM consolidation algorithm can
help improve utilization rate of physical servers, lower energy
cost and improve the overall performance.

Current VM consolidation researches focus on the
requirement of CPU, Memory and network bandwidth which
trying to allocate VM into physical servers in a low cost way.
Sourav Dutta et al. proposed a service deactivation aware
placement methodology which places virtual machines in a
way that minimizes the cost of defragmentation in the cloud.
Jiang Xu et al. proposed a two-level control system to man-
age the mappings of workloads to VMs and VMs to physical
resources which target is simultaneously minimizing total
resource wastage and power consumption.

Communication ability is an important factor that affects
the performance of VM group which draw significant atten-
tion in current research. Mansoor Alicherlry et al considered
resource allocation for distributed cloud systems and
proposed and efficient algorithms for resource allocation
which aims to minimize communication costs and latency.

Meng Xiaoqiao et al focused on using trafficcaware VM place-

ment to improve the network scalability and design a two-tier
approximate algorithm to solve the problem. Jiang Wenjie
et al. researched on joint VM placement and routing problem
which aims to minimize traffic costs and proposed an online
algorithm in a dynamic environment under changing traffic
loads. Wang Meng et al. focused on modeling network band-
width demands of VMs and formulate the VM consolidation
into a Stochastic Bin Packing problem and propose an online
packing algorithm,

However, these online consolidation algorithms rarely
consider the problem of resource utilization decline and net-
work delay increasing which is caused by VM quit when job
is finished. Therefore, we thorough studied the network-
aware resource reconfiguration problem and proposed a
network-aware VM re-scheduling algorithm which aims to
improve the VM performance and datacenter’s efficiency
through appropriate VM live migration. The algorithm
focuses on improving communication ability among VMs
through periodical VM re-scheduling to promote the overall
performance.
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