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Distributed controller placement in SDN based on network partitioning
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Abstract: In this paper, the problem of distributed controller deployment in large-scale SDN (softwate
defined networking) network is addressed. Aiming at improving resilience and reliability, a two stage
controller placement (TSCP) method was proposed. The control domain was divided by the similarity of
node to enhance the connectivity among device in the control domain for improving the resilience. Controller
set with the minimum average rate of control path loss was selected as the controller placement for
improving the reliability. By constraining the size of control domain and the propagation delay among
equipment (switch or controller), the number of switch in control domain was made equalized and the
controller placement reasonable. With the performance indexes defined, the comparison of GCP algorithm
and K * -means algorithm with TSCP algorithm was made by experiments, and the results showed that
TSCP algorithm could optimize the scale of control domain, balance the number of switches in control
domain and reduce the number of controllers, thus performing better in network elasticity and reliability.
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Table 1  Analysis of R

Net Algorithm D(1) D(2) D(3) D(4) D(5) D(6)
GEANT K % -means 0.7 0.8 0.7 — — —
(22/36) GCP 0.6 0.4 0.7 0.5

TSCP 0.7 0.7 0.8 — — —

INTERNET?2 K * -means 0.7 0.8 0.6 0.6 0.7 —
(34/42) GCP 0.5 0.5 0.9 0.6 0.4 0.5
TSCP 0.8 0.8 0.9 0.9 — —

MR 1 AT LI Y TSCP Bk 1H 345 5 b B A = il S A= A T I 8 1 R R 2 D R T T 700 .8
Hl B E i D AR E R BB, GCP Bk R I8 A0 B 25 5 th Bk G5 o5, B0 T i oA 1A, H 45
HEAEZ . K * -means 535 2% S8 7 40 4 A7 , 42 1 &% ) H 56MH 22 A K (B J2 INTERNET2 19 2% o 42 ] 3 A4~
Bk TSCP Bk £,
*2 EHIEEERE K SN
Table 2 Analysis of R

Net Algorithm DD D(2) D(3) D) D(5) D(6)
GEANT K * -means 0.38 0.54 0.61
(22/36) GCP 0.5 0.38 0.6 0.67 — —
TSCP 0.67 0.62 0.69 — — —
INTERNET?2 K * -means 0.7 0.5 0.55 0.63 0.78 —
(34/42) GCP 0.5 0.5 0.5 0.63 0.5 0.5

TSCP 0.69 0.57 0.62 0.8 — —
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Table 3 Performance index comparison

Net Algorithm (o3 H @ T 0
GEANT K * -means 3 0.002 0.51 164 0.27
(22/36) GCP 4 0.013 0.54 245 0.28

TSCP 3 0.002 0.66 169 0.19

INTERNET2 K * -means 5 0.006 0.63 284 0.30
(34/42) GCP 6 0.026 0.52 436 0.37
TSCP 4 0.003 0.67 277 0.26
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