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Abstract: Based on the analysis of hypervisor technologies and typical projects on the hypervisor based virtual
computing environment, the design of CIVIC (CROWN-based infrastructure for virtual computing) is provided,
which has three characteristics. Firstly, it can offer separated and isolated computing environment for users.
Secondly, it can also realize hardware and software consolidation and centralized management for computer
administrators. Thirdly, it can be transparent to upper layer applications, hiding the dynamicity, distribution and
heterogeneousness of underlying resources from applications. The experimental results show that CIVIC can
provide a customized computing environment for user easily and efficiently.
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Table 2 VM instance install experiments
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Boot time (s)

One VM instance (fresh) 136
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One VM network with three VM instances 409
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79
79
94
113

Virtual Workspaces  VIOLIN 3
CIVIC

References:
[1]

11th Int’l Euro-Par Conf. Springer-Verlag, 2005.
[2]

CROWN

Keahey K, Foster I, Freeman T, Zhang XH, Galron D. Virtual workspaces in the grid. In: Cunha JC, Medeiros PD, eds. Proc. of the

Ruth P, Jiang XX, Xu DY, Goasguen S. Virtual distributed environments in a shared infrastructure. IEEE Computer, 2005,38(5):



2026 Journal of Software \Vol.18, No.8, August 2007

[3]
[4]
[3]
(6]
[7]
(8]
[]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
(18]
[19]
[20]
[21]

[22]

[23]

(4]
[23]

39-47.

Virtuoso: Resource management and prediction for distributed computing using virtual machines. 2007. http://virtuoso.cs.
northwestern.edu/

Lu XC, Wang HM, Wang J. Internet-Based virtual computing environment (iVCE): Concepts and architecture. Science in China
(Series E), 2006,36(10):1081-1099 (in Chinese with English abstract).

Rousselle P, Tymann P, Hariri S, Fox G. The virtual computing environment. In: Proc. of the 3rd IEEE Int'l Symp. on High
Performance Distributed Computing. 1994. 7-14.

Rosenblum M, Garfinkel T. Virtual machine monitors: Current technology and future trends. IEEE Computer, 2005,38(5):39-47.
Smith JE, Nair R. The architecture of virtual machines. IEEE Computer, 2005,38(5):32-38.

Microsoft virtual PC 2007. 2007. http://www.microsoft.com/windows/virtualpc/default. mspx

VMware—Virtualization software. 2007. http://www.vmware.com/

Nelson M, Lim BH, Hutchins G. Fast transparent migration for virtual machines. In: Proc. of the USENIX Annual Technical Conf.
2005. 391-394.

Clark C, Fraser K, Hand S, Hansen JG, Jul E, Limpach C, Pratt I, Warfield A. Live migration of virtual machines. In: Proc. of the
2nd ACM/USENIX Symp. on Networked Systems Design and Implementation (NSDI). 2005. 273-286.

Dike J. A user-mode port of the linux kernel. In: Proc. of the 4th Annual Linux Showcase Conf. (ALS 2000). 2000. 63-72.

Server virtualization open source project—OpenVZ. 2007. http://openvz.org/

Bochs the open source 1A-32 emulator. 2007. http://bochs.sourceforge.net/

Open source processor emulator—QEMU. 2007. http://fabrice.bellard.free.fr/gemu/

Linux-VServer project. 2007. http://linux-vserver.org/

Baratto RA, Kim LN, Nieh J. THINC: A virtual display architecture for thin-client computing. In: Proc. of the ACM SIGOPS
Operating Systems Review.New York,: ACM Press, 2005. 277-290.

Figueiredo R, Dinda PA, Fortes J. Resource virtualization renaissance. IEEE Computer, 2005,38(5):28-31.

Bavier A, Bowman M, Chun B, Culler D, Karlin S, Muir S, Peterson L, Roscoe T, Spalink T, Wawrzoniak M. Operating system
support for planetary-scale network services. In: Proc. of the 1st Symp. on Networked Systems Design and Implementation. 2004.
253-266.

Kozuch M, Satyanarayanan M. Internet suspend/resume. In: Proc. of the Workshop on Mobile Computing Systems and
Applications. IEEE Computer Society, 2002. 40—-46.

Greschler D, Mangan T. Networking lessons in delivering ‘software as a service’. Int’l Journal of Network Management, 2002,
12(5):317-321.

Alpern B, Auerbach J, Bala V, Frauenhofer T, Mummert T, Pigott M. PDS: A virtual execution environment for software
deployment. In: Proc. of the Virtual Execution Environments. New York: ACM Press, 2005. 175-185.

Huai JP, Hu CH, Li JX, Sun HL, Wo TY. CROWN: A service grid middleware with trust management mechanism. Science in
China (Series E), 2006,36(10):1127-1155 (in Chinese with English abstract).

, . iVCE: . (E ),2006,36(10):1081-1099.
, , , , .CROWN: . (E  ),2006,36(10):
1127-1155.

(977 ), , , ,CCF )
, QosS.

(1982 ), , ,



