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ABSTRACT

Software Defined Networking (SDN) is a new network paradigm that can reorganize Internet-centric networks
to provide the integrated service platform and environment. However, it is a challenge to provide network
connectivity and reachability for SDN-based inter-domain networks. In order to figure out this problem, in this
paper, we propose an SDN inter-domain federation system in the distributed manner to provide network
connectivity between individual SDN domains. For this, the abstracted federation information is exchanged using
REST-API calls between SDN domains, and then the related configurations are automatically completed by the
proposed system. Furthermore, in order to guarantee the independence and transparency of data transmission on
inter-domain SDNs, we setup the border switch recognized as the proxy for end hosts in the peer SDN domain.
Finally, the proposed system has been implemented and verified not only on the local testbed but the physical
SDN-WAN infrastructure deployed between Korea and China in terms of feasibility and performance of the

proposed system.
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| sDN Domain#1 > SDN Domain#2 |

[kreonet-s@localhost ~]$ mgllgz 168. 1 1 l
PING 192.168.1.1 (192.168.1.1 of dat

a
64 bytes from 192.168.1.1: icmp_seg=1 {tl 64 time=71.8 ms
“C

-- 192.168.1.1 ping statistics ---

1 packets transmitted, 1 received, 8% pW(ket loss, time Bms
rtt min/avg/max/mdev = 71.802, — 287/0.6080 ms
[kreanet-s@localhost ~]s ping[192.168.1.2 |
PING 192.168.1.2 (192.168.1.2]301® ®5 of data

64 bytes from 192.168.1.2: icmp segq= l tt'L 64 time=95.3 ms
65 bytes from 192.168.1.2: icmp seq=2 ttl=64 time=26.2 ms

. 192.168.1.2 ping statistics --
2 packets transmitted, 2 uecewed % pa(ke( loss time 1603ms
rtt min/avg/max/mdev = 26.264, £old 522

[kreonet-s@localhost ~]$ ping| ‘]2 168 ] 3

PING 192.168.1.3 (192.168.1.3

of data

64 bytes from 192.168.1.3: icmp_seq=l ttl 64 time=64.5 ms
64 bytes from 192.168.1.3: icmp_seg=2 ttl=64 time=18.3 ms

SDN Domain #1

. . 5=

| sDN Domain#2 > SDN Domains#1 |

[kreonet-s@localhost ~]s Dl“Ei ‘}? 168 1. S

PING 192.168.1.5 (192.168 data

64 bytes from 192.168.1.5: m-.p wq 1 tt1.64 tinesd 112 ms
“C

-- 192.168.1.5 ping statistics ---

1 packets transmitted, 1 received, as packor loss, time Oms
rtt m]nlﬁvq/maxlﬂdyv = 0. 112/ 008 ms

PING 192 ]ES 1.6 (192 168. ®s of data

64 bytes from 192.168.1.6: Knp 9eq 1 ttl 64 time=48.3 ms
64 bytes from 192.168.1.6: icmp _seq=2 ttl=64 time=10.8 ms

C
-+~ 192.168.1.6 ping statistics ---
2 packets transmitted, 2 received, 8% pa(kel’ loss, time 1881ms

rtt min/avg/max/mdev = 10,018 4 1/19.147 ms
192. 168 1.7
G1o4] Dytes of data

[kreanet-s@llocalhost ~]$ ping|
PING 192.168.1.7 (192.168.1.7
64 bytes from 192.168.1.7; Lcnp seq=1 til=64 tine=37. ms
64 bytes from 192.168.1.7: icmp seqs? ttl=64 timesd.716 ms
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w E ............................. m )
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Fig. 8. End-to-end communications between two SDN domains by SDN inter-domain federation
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