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On-Demand Deployment of Virtual Machines Based on
Optimized COW Virtual Block Device

CHEN Bin XIAO Nong CAI Zhi-Ping WANG Zhi-Ying

(School of Computer, National University of Defense Technology, Changsha 410073)

Abstract  The COW (Copy-on-Write) virtual block device (VBD) is very helpful for fast virtual
machine (VM) deployment in large-scale virtual machine environments. This paper presents an
optimization approach for the COW VBD in virtual machine monitor (VMM) , which can improve
the access performance of COW disks and can make many small-sized COW disk images to reduce
the cost of VM deployment over the network. Based on the optimized COW VBD, the paper also
presents an on-demand VM deployment scheme and the solutions to the key problems of the
scheme. Based on Linux system, the authors have implemented the optimized COW VBD in QE-
MU virtual machine monitor and an on-demand VM deployment prototype system. Experiments
show that the optimized COW VBD, the effective working set-based deployment optimization and
the COW disk reclamation approach, etc can effectively support low-cost, on-demand VM deploy-

ment in virtual machine environments.

Keywords  virtual machine; virtual machine monitor; on-demand virtual machine deployment;
COW disk; effective working set
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Background

As an important system-level virtualization technology,
virtual machine (VM) has many advantages over traditional
methods in addressing issues such as heterogeneity, system
management, mobility, etc. Software deployment is one of
its important applications. Using the VM technology to help
with software deployment will undoubtedly speed up the de-
ploying process by replacing the normal installation process
with an easily-moved virtual disk (VD) image. However,
distributing the traditional one-piece large-sized VD image to
each user will cause great transfer cost over the network and
unnecessary disk space wastage, especially in large-scale vir-
tual machine environments. The COW (Copy-on-Write) vir-
tual block device (VBD) supported by many virtual machine
monitors (VMM) can be used to split the one-piece large-
sized VD image into multiple smaller-sized VD images (COW
disk). However, it is difficult to make tradeoff between disk
access performance and the size of COW disk for existing
COW VBDs. This paper presents an optimization approach
for the COW VBD driver in VMM, which supports making
many small-sized COW disks without impairing the access

performance of virtual disk. Based on the optimized COW

[21] Tang S, Chen Y, Zhang Z. Machine Bank: Own your virtual
personal computer//Proceedings of the 21st IEEE Interna-
tional Parallel and Distributed Processing Symposium
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networked storage, computer architecture, virtualization
technology.
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VBD, this paper further proposes making COW disks at a
basic granularity of single kind of software to make COW
disks as small as possible and then distributing the small-
sized COW disks to users on demand. The authors also de-
sign an effective working set-based approach to optimize the
deployment of those kinds of large-scale software and a COW
disk reclamation approach to support frequent or long-term
software updates in virtual machine environments.
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