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ABSTRACT

Recently, the activation of OTT service (Over The Top) and video platform services, which require rapid
transfer of multimedia data such as video traffic, has raised the need for effective multicast transmission. As a
result, The research on the method of multicast transmission has been conducted in SDN(Software-Defined
Network) having a centralized structure. The generation of multicast tree in SDN has the same complexity as
creating a Steiner tree and is a problem with NP-hard. Therefore, in this paper, we introduced a technique for
heuristic multicast tree construction and analyzed the performance. In addition, we experiment multicast tree
generation on each topology according to the multiple density of topology links and the number of destination
nodes. The result of analysis showed that the length of the generated multicast tree increased as the density of
topology link increase and the difference of length of the optimal multicast tree decreased as the number of

destination of nodes increased.
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Table 1. Steiner tree approximation algorithms.

Year |Performance Ratio Authors

1980 2.000 Takahashi, Matsuyama

1993 1.834 Zelikovsky

1994 1.734 Berman, Ramaiyer

1995 1.694 Zelikovsky

1997 1.667 Promel, Steger

1997 1.644 Karpinski, Zelikovsky

1998 1.598 Hougrardy, Promel
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Fig. 1. Multicast tree construction process of RL agent.

SDN ZAEZs+= WK% Eld we} Z25 Hols
+ AAstal 2 MEY A ke Adste] F29-
Hlo]E-& +ABIES gith vix|TeR e AE )
71 AR 229 ol e} 54 57|
A

4.1 oy &y

B 213 SDN &7ol4 7AEZ27} DON 7]
B Helg|~E Er]E QA= Aolck webA
W27} shte] rtolw EAA|E SHA|E A9
Lsella] shpe] e FAE A0d BE e
=71 @ £ 9tk F 204E EERA] kT 7H‘l‘°ﬂ
tq—%. Aﬂ/x-l 7]7—3} Z=n} A= i;d rc M},] 7].]
HojFr} ¥ 20N EEEA kel g7} _0_7@4
= A4 7ks3t dlolele) Mgt rlskEaRles &
Pﬂﬂ‘r webs T 33 7o) FE-S A9)slw Fake)

2 odg 3E30] St dlas dele 2 ALt

r rSL' v o

E 2. xE /el wE el s
Table 2. The number of dataset, according to the
number of node.

The number of nodes dataset
10 5,020
20 10,485,360
30 16,106,126,460
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Table 3. The number of train set, test set, according to
the number of nodes
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Fig. 2. Network topology.
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Table 4. The number of dataset, according to the
number of node.

Experiment parameter setting
The number of nodes Train Test Random graph model Waxman model®
10 4,010 1,010 Waxman parameter(alpha, beta) (0.3, 0.2)
20 80,000 20,000 The Number of nodes 10, 20, 30
30 80,000 20,000 link density(%) 30, 50, 70
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Table 5. The Hyper parameter of DQN

Hyper parameter setting
episode 200,000
epsilon 2/((episode/10) + 1) A3)
learning rate 0.0001
the number of layer 10
r 0.9
Reply Buffer 10,000
reward 1
Update episode period 10 episode
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