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An Energy Efficient Virtual Network Reconfiguration Algorithm

PENG Limin
(College of Mathematics and Informatics, South China Agricultural University, Guangzhou 510642, China)

Abstract: Aiming at the problem of energy consumption in the virtual network mapping, according to the
characteristics of the virtual network reconfiguration and energy consumption of substrate nodes and links,
a reconfiguration optimization model of mapping virtual networks is proposed. By setting resource utiliza-
tion threshold in the substrate network , virtual nodes that are already mapped onto substrate nodes, which
resource utilization is greater than the high threshold or less than low threshold, are remapped onto the
substrate nodes consuming smaller energy periodically, the same operation as the virtual links. By using
the method of hibernating and waking up substrate nodes and links, the number of active substrate nodes
and substrate links in the substrate network are adjusted dynamically. Simulation results show that EE-
VNR algorithm balances the substrate nodes and links load effectively, improves the acceptance ratio of
virtual network requests and reduces the system energy consumption of mapping virtual networks evident-
ly.
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Fig. 1 An example of virtual network embedding
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: Procedure of getting virtual node migrationList
. for each substrate node sn in snList do |
: vnList«—sn. getVnList ()
. vnList. sortDecreasingLifetime ()
: snUtil«—sn. getUtil ()
. bestFitUtil«—Max| //end for
. for each snUtil < Low_ Threshhold do |
. migrationList. add (sn. getVnList ())

O 0 N N L AW N~

—
S ..

vnList. remove (sn. getVnList ())
. snList. remove (sn)!} //end for
. if each snUtil > Up_ threshhold |
. wake up a hibermating substrate node sn
. snlist. add (sn)|
. for each sn in snList do |
. while snUtil > Up_ Threshhold do {
. for each vn in vnList do |
17. if vn. getUtil () >snUtil - Up_ Thresh-
hold |
18 temp «—vn. getUtl ()
Threshhold
19 if temp < bestFitUtil then |
20 bestFitUtil«—temp
21: bestFitVn—vn} //end if
22 . else if bestFitUtil = = MAX then
23 bestFitVn—vn} //end if
24. break } | //end while
25 snUtil«—snUtil - bestFitVn. getUtil ()
26 migrationList. add (bestFitVn)
27 . vnList. remove (bestFitVn)

—_— = = e = e
AN N R~ W N =

- snUtl + Up _

28 : return migrationList| //end for
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1: Procedure of re-mapping virtual nodes and
links
: for each vn in vnList do |
: minEnergyCons«—MAX
: mappedSn«—NULL
for all adjacent virtual link vl connected with vn
. vlList. add (vl)
. for each sn in snList do {

. if sn has enough resource for vn then |

O 0 N O U B W

. energyCons<«—estimateEnergyCons (sn, vn)

—
e}

. if energyCons < minEnergyCons then |

11: mappedSn«—sn

12: minEnergyCons<—energyCons| | | //end for

13 if mappedSn# NULL then

14. map vn onto the mappedSn

15 for each vl in vlList do

16: map vl using the minimum energy consump-
tion algorithm

17 . for each sn in snList and vl in slList |

18 if sn. getVnList () =NULL or sl. getVl-
List () =NULL

19 hibernate sn or sl |

20 return mapped result |
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