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A lightweight hybrid interconnection architecture of IP/SDN based on RIPv2
SHU Zhaogang LIN Jiaxiang YANG Changcai ZHANG Zhenchang JING Lin

( College of Computer and Information Sciences Fujian Agriculture and Forestry University Fuzhou Fujian 350002 China)

Abstract: Basing on advantages and disadvantages of existing hybrid interconnection architectures of IP/SDN a lightweight hybrid
interconnection architecture of IP/SDN was proposed based on IPRv2. Its main principle is to abstract single virtual router from the
whole SDN network in which RIPv2 routing table can be transformed from/into flow table by the SDN controller. Theoretically hop
count will only increase by one when network packet gets through SDN domain despite of the number of switches and subnets SDN
domain contains according to RIPv2 protocol. The architecture was successfully implemented based on an open source controller
Floodlight then its functionality and performance were evaluated. Compared with existing architecture the new architecture can be
connected with multiple traditional IP network in the same topology without further conversion equipment as well as being in low
performance overhead which makes it suitable for small or medium-sized IP/SDN interconnection scenarios.
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Fig.1 Principle of hybrid interconnection IP/SDN based on RIPv2
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Fig.2 Routing architecture of RIPV2 in the scope of SDN
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Fig.3 Network topology of simulation experiment environment
2.2
1P SDN ping
( 1) Floodlight R1 R2 SDN
192.168.3.0/24 ( 4. RIPv2
S1/S2/S3 192.168.1.0/24  192.168.5.0/2

localhost.R1> show ip route
Codes: K - kernel route, C - connected, § - static, R - RIP, O - OSPF,
{-ISIS, B - BGP, > - selected route, * - FIB route

K>* 0.0.0.0/0 via 192.168.2.2, ethl

C»* 127.0.0.0/8 is directly connected, lo

|R>* 192.168.3.0/24 [120/1] via 192.168.2.2, ethl, 00:20:16 |
R»* 192.168.4.0/24 [120/1] via 192.168.2.2, ethl 00:23:12
R>* 192.168.5.0/24 [120/2] via 192.168.2.2, ethl, 00:28:11
C»* 192,168.1.0/24 is directly connected, eth(

C»* 192.168.2.0/24 is directly connected, ethl

localhost.R2> show ip route
Codes: K - kernel route, C - connected, S - static, R - RIP, O - OSPF,
1.- ISI5, B - BGP, » - selected route, * - FIB route

K=* 0.0.0.0/0 via 192.168.4.2, eth0

C=* 127.0.0.0/8 is directly connected, lo

R»* 182.168.1.0/24 {120/2] via 192.1684.2, eth0, 00:29:12
R>* 192.168.2.0/24 [120/1] via 192.168.4.2, eth0, 00:31:19
IR>* 192.168.3.0/24 [120/1] via 192.168.4.2, eth0, 00:23:15 |
C>" 192,168.4.0/24 is directly connected, ethC

C»* 192.168.5.0/24 is directly connected, ethl

4 R1 R2
Fig.4 Routing tables of R1 and R2
(2)  Host2 ping Hostl ping S1/52/S3 S1 S2
192.168.1.0/24 S3 ( 5~7). RIPv2
Host2 Host1 Host2—S52—S1 S3 S1 82
(3) Host2 ping Host3 ping S1/52/53 S2 83
192.168.3.0/24 S1 RIPv2
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Host2 Host3 Host2—S2—S3 S1 2 S3

root@aininet-vmt”# dpct]l dump-flows topil27,0,0,1:6634

stats replu (xid=0xcla9c432): flaassnone tupezi{flou} ; e .
cookiex=0, duration_secz8s, duration_nsec=B25000000s, table_id=0, prioritu=H8535, n_packets=8, n_butes=78

4, idle_timeout=60hard_timeout=0,icmp, in_port=eth0,dl_vian=0xFFff,dl_src=3aslbie2:87:70:a5,d1 det=ear70ie

2389120310, me_sre=192,168,1, 1, me_dst=192,168,3.1, nu_tos=0x00, iomp_type=0, icnp_code=0, act ions=output tethl
cookie=(, duration_sec=7s, duration_nsec=525000000s, table_id=0, priority=65538, n_packets=7, n_bytes=£3

B, idle timeout=60 hard timeout=0,icmp,in portzethl,dl _vian=0xfFff,dl_srozeat701ee:59:20:11 41 dst=3a:0hie

2:87:70385 i _sre=192,168,3,1 . _dst=192,168.1.1,nu_tosz0x00, icep_tupe=8, icmp_codez0,actionscoutput tethl

5 S1
Fig.5 Flow table of switch S1

root@rininet-um:™8 dpetl dump-flows top:l27.0,.0,1:6835
stats_reply (xid=0x4dBc2db3): flags=none type=1{flow)
cookie=0, duration_sec=li0s, duration_nsec=525000000s, table id=0, priority=69535, n_packets=8, n_bytes=7
84, idle_timecut=60,hard_timeout=0,icep.in_port=ethl.dl_vlan=OxFFff, dl_src=3a:0h:e2:87:70:a8,d1 _dst=eas70;
e 153220211, nu_sre=192,168.1, 1, rus_dst=192,168,3.1,mu_tos=0x00, icap_type=0, icmp_code=0, actions=output seth2
cookie=0, duration_sec=9s, duration nsec=825000000s, table_id=0, priority=85535, n_packets=7, n_bytes=68
6, idle_timeout=b0, hard_timeout=0,icmp,in_port=ethd,dl_vian=0xf¢ff,d]l_srczeai70ree:59:20:11,d1_dst=3ai0ble
228727008, nu_sre=182,168,3,1, nu_dst=192,168,1.1, nu_toe=0x00, icxp_tupe=8, icep_code=0,actions=cutput tethl

6 S2
Fig.6  Flow table of switch S2

rootBmininet-wmi™# dpotl dump-flows topdl27 . 0,0,1:8636

stats_reply (xid=0xa835d954); Flags=rone tupe=1{flow)

7 S3
Fig.7 Flow table of switch S3
(4)  Hostl ping Host3 ping . S1/S2/S3 S2  S3
192.168.3.0/24 S1 . RIPv2
Host2 Host3 Host2—S2—S3 S1 S2 83
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Fig.8 CPU utilization of controller ( Floodlight)
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