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Maximum Probability Path Scheduling Algorithm for Elephant Flow in Data Center Networks
Based on SDN

CHEN Lin, ZHANG Fu-Qiang

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

Abstract: With the rapid growth of the scale of the data center networks, the low network bandwidth utilization has posed a problem
due to network congestion. How to improve data center network link bandwidth utilization and throughput by load balancing has become
a research focus. How to reasonably schedule flow by making use of traffic characteristics, link state and application requirements is the
key to realize the network link load balancing. Aiming at scheduling problem of elephant flow that bursts and highly occupies bandwidth
in the data center, this paper proposes a maximum probability path scheduling algorithm (MPP_SA) for SDN data center network. The
algorithm firstly computes all paths that can meet the scheduled flow’s demand, and then calculates bandwidth ration between flow
bandwidth and minimum link bandwidth combining with all the bandwidth ratio to compute path probability for each path. Finally, the
path of largest path probability will be likely selected. The algorithm does not only consider flow’s bandwidth and usage of link
bandwidth, but also the global flow scheduling and bandwidth fragmentation. The experimental results show that the MPP_SA algorithm
can effectively alleviate network congestion, improve the bandwidth utilization and throughput, and reduce network delay, so as to
improve the overall network performance and quality of service.
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Input F:flow

1 if F.assigned then

2 return collectionProp(1); //H 1 Foxfl A F 2 11 2 L (1 4% 42
3 propSum=0;

4 foreach p € Py 4y do

5 if p.used + F.rate < p.capacity then

6 collectionP.add(p); /i H RET R UL F o7 96 T R EE 12 4E &

7  if collectionP is empty then

8 return collectionProp(0); //H 0 R xR KB GE2 iL F 7 98 11 2% 12
9  foreach p € collectionP do

10 foreach | € p do

11 if l.remainder < p.minLink

12 p.minLink«l.remainder;

13 p.p<—F.bandwidth/p.minLink;

14 sumProp+=p.p;

15  foreach p € collectionP do

16 p.prop<—p.p/sumProp;

17 collectionProp.add(p.prop);

18  return collectionProp; /T 7 Gl /£ i F 7 %8 # SR e MR 2 &
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