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Provident Resource Defragmentation Algorithm for Cloud Data Center Network

Guo Lei, Hou Weigang
(College of Information Science and Engineering, Northeastern University, Shenyang, 110819, China)

Abstract: In a cloud data center network, virtual machines (VMs) can be dynamically created and termi-
nated, causing the fact that fragmented resources cannot be further utilized. To solve the problem, the
server consolidation is proposed to minimize the number of active servers. Although the approach can re-
duce resource fragmentation at particular time, it may be over aggressive at the price of too frequent VM
migration. Therefore, a novel provident resource defragmentation algorithm is proposed to reduce the un-
necessary VM migration and maxmize the profit by re-consolidating fragments into available continuous
resources. An optimization problem is formulated, and a heuristic method for obtaining near-optimal re-
sults is developed. Extensive numerical results confirm that the framework provides the highest profit
and significantly reduces the VM migration cost.

Key words: cloud data center network; virtual machine migration; resource defragmentation
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Table 1 Comparative results of TP under scenario 1

n 150 200 250 300 350
Wl VM i E ik 16 434 16 816 16 806 17 036 16 858
T=1 16 473. 26 16 818.5 16 797. 88 17 042. 86 16 870.78
T=2 16 495. 44 16 821.16 16 761.12 17 033. 34 16 865. 18
T=3 16 410.06 16 759.5 16 782.82 16 975.12 16 796. 08
T=14 16 504.72 16 822.58 16 763. 56 17 019. 18 16 822.92
T=5 16 358.52 16 834.72 16 823. 96 17 006. 18 16 796. 24
T=6 16 442 16 806. 36 16 788. 26 17 027. 28 16 831. 82
T=10 16 472 16 828. 24 16 812.18 17 032.92 16 847. 4
T=20 16 445. 22 16 826. 18 16 816. 26 17 047. 44 16 867. 06
PRD 16 608.16 16 989.6 17 003.7 17 241.74 17 063.72

A 18 064. 8 17 518. 8 17 277 17 495. 4 17 300. 4
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Table 2 Comparative results of TP under scenario 2

S 35 40 45 50 55
Wl VM & 7 vk 16 592 18 480 20 312 22 648 24 536
T=1 16 657. 06 18 447.62 20 371. 24 22 705. 54 24 685.56
T=2 16 635. 16 18 495.72 20 373. 46 22 601.78 24 622.6
T=3 16 638. 62 18 452. 74 20 297.6 22 595. 84 24 517.48
T=4 16 636.7 18 482.76 20 400. 44 22 651. 26 24 624.98
T=5 16 586. 32 18 511. 26 20 342. 14 22 691. 44 24 645. 44
T=6 16 598.16 18 468. 18 20 300. 54 22 690. 84 24 584.68
T=10 16 629.2 18 516. 22 20 329. 46 22 664. 28 24575. 88
T=20 16 603. 42 18 496. 86 20 329.18 22 664.12 24 552.22
PRD 16 789.76 18 677.68 20 533. 44 22 821.92 24 710. 1
EHEE 17 846. 4 20 085 22 815 26 075. 4 29 117. 4
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