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Abstract: OpenFlow networks have attracted attention along with the popularization of cloud environment
and server virtualization since it enables flexible network configuration. It is expected that existing networks
of various organizations and universities will migrate to OpenFlow networks in the future. However, it takes
costs to migrate a traditional network to an OpenFlow network as well as costs for test. In this paper,
we propose, design, implement and evaluate a system for supporting migration by acquiring settings from
a traditional network and reflecting them to an OpenFlow network. Through experimental verification, we
demonstrate that our system can migrate a traditional network composed of up to 10 routers to an OpenFlow

network within 6 minutes.
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Fig. 1 Overview of proposed system.
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Fig. 4 An example of setting information of routers.
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Fig. 6 Conversion of a RIP routing entry to a flow entry.
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Fig. 7 Conversion of inbound ACL to a flow entry.
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Fig. 8 Conversion of outbound ACL to a flow entry.
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Fig. 9 Flowchart of packet processing.
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Fig. 10 Topologies for evaluation.
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Fig. 11 Details of complex network topology B.
muter nzme-"Rl">
interface

<|nterface address="192.168.0.254" name="GigabitEthernet0/0" prefix="24"
direction="Inbound" acl="http"/>

<
<RIPV2>
<network address="192.168.1.0" outinterface="Serial0/1/0" nexthop="192.168.5.1
metric="5" prefix="24"/>
(€19
<network address="192.168.14.0" outInterface="Serial0/1/0" nexthop="192.168.5.1"
metric="3" prefix="24"/>
</RIPv2>
</dynamic_routing>
<directly_connected>
<Connected>
<network address="192.168.0.0" outInterfa i i net0/0" prefix="24"/>
<network address="192.168.2.0" outinterface="GigabitEthernet0/1" prefix="24"/>
<network address="192.168.5.0" outInterface="Serial0/1/0" prefix="24"/> E
<network address="192.168.7.0" outinterface="Serial0/1/1" prefix="24"/>

hl

) _=2_ )

<rule access="deny” number="10" format="tcp” src="192.168.0.0” src_wildcard="0.0.0.255" 1

dst="192.168.1.0" dst_wildcard="0.0.0.255" option="eq" protocol="www"/>  HEBEACL

<rule access="permit" number=“20" format="ip" src="any" dst="any/>

</identifier>
</Extended-Named>
<JAccess-Lists>
/route

U
M 12 BEREMETY B OV —4 Rl EENR

Fig. 12 Router R1 settings of complex network topology B.
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<router name="R9">

<interfaces>

<interface address="192.168.1.254" name="GigabitEthernet0/0" prefix="24"
direction="0Outgoing" acl="1"/>

<interface address="192.168.12.2" name="Serial0/1/0" prefix="24"/>
<interface address="192.168.13.1" name="Serial0/1/1" prefix="24"/>

</interfaces>

<dynamic_routing>

<RIPv2>
<network address="192.168.0.0" outInterface="Serial0/1/0" nexthop="192.168.12.1" W
metric="5" prefix="24"/>

(& I§) RIP
<network address="192.168.14.0" face=" i net0/0" h
"192.168.13.2" metric="1" prefix="24"/>
</RIPv2>

<Jdynamic_routing>
<directly_connected>
<Connected>
<network address="192.168.1.0" face="Gigabi net0/0" prefix="24"/> ]

E?%J&ﬁ

<network address="192.168.12.0" outiInterface="Serial0/1/0" prefix="24"/>
<network address="192.168.13.0" outiInterface="Serial0/1/1" prefix="24"/>
</Connected>
<Jdirectly_connected:
<Access-Lists>
<Standard>
<identifier i="1">
<rule access="deny" number="10" source="192.168.2.0" wildcard="0.0.0.255"/>

<rule access="permit" number="20" source="any"/> gﬁACL
</identifier>
</Standard>
<JAccess-Lists>
</router>

13 #HAMNFOY B OV —% R #EHHR
Fig. 13 Router R9 settings of complex network topology B.

(root@nomura:"# ovs-ofctl dump-flows s1 table=2 -0 OpenFlow13 1
table=2, priority=2, arp, arp_tpa=192.168.1.0/24 actions=output:1
table=2, priority=2, ip, nw_dst=192.168.1.0/24 actions=output:1
(4B ZBRORIPIUMISHIES 57A—T M) RIP
table=2, priority=2, arp, arp_tpa=192.168.14.0/24 actions=output:1
table=2, priority=2, ip, nw_dst=192.168.14.0/24 actions=output:1
table=2, priority=1 actions=goto_table:3
Qable=2, priority=0 actions=CONTROLLER: 65535

(root@nomura:"‘# ovs-ofctl dump-flows s1 table=1 -0 OpenFlow13 )
table=1, priority=2, arp, arp_tpa=192.168.0.0/24 actions=output:2
table=1, priority=2, ip, nw_dst=192.168.0.0/24 actions=output:2

_ fan@:ﬁ%ﬁmﬁ&&ﬁ&%l:ﬂmnjn—x_yw) BERES
table=1, priority=2, arp, arp_tpa=192.168.6.0/24 actions=output:3
table=1, priority=2, ip, nw_dst=192.168.6.0/24 actions=output:3
table=1, priority=1 actions=goto_table:2

\table=1, priority=0 actions=CONTROLLER: 65535 )
(root@nomura:’“# ovs-ofctl dump-flows s1 table=0 -0 OpenFlow13
table=0, priority=245, tcp, in_port=2, nw_src=192.168.0.0/24,

nw_dst=192.168.1.0/24, tp_dst=80 actions=drop FREEACL
table=0, priority=235, icmp, in_port=2 actions=goto_table:1
table=0, priority=1 actions=goto_table:1 J
\table=0, priority=0 actions=CONTROLLER: 65535

root@nomura:~# ovs-ofctl dump-flows s1 table=3 -O OpenFlow13
table=3, priority=0 actions=CONTROLLER: 65535

14 )V —% Rl OREHRELHR L/ OFS1 07 —2 > | )
Fig. 14 Flow entries of OFS1 (corresponding to R1).
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(foot@nomura:~# ovs-ofctl dump-flows s9 table=2 -0 OpenFlow13 A

table=2, priority=2, ip, nw_dst=192.168.0.0/24 actions=output:1

table=2, priority=2, arp, arp_tpa=192.168.0.0/24 actions=output:1
(4B - EBERORIPTUMISHE T 570—TUM))

table=2, priority=2, arp, arp_tpa=192.168.14.0/24 actions=output:1 RIP

table=2, priority=2, ip, nw_dst=192.168.14.0/24 actions=output:1

table=2, priority=1 actions=goto_table:3

@ble=2, priority=0 actions=CONTROLLER: 65535 Y,
~N

(root@nomura:’“# ovs-ofctl dump-flows s9 table=1 -0 OpenFlow13
table=1, priority=2, arp, arp_tpa=192.168.1.0/24 actions=output:2
table=1, priority=2, ip, nw_dst=192.168.1.0/24 actions=goto_table:3

(HBE - EREROEREERERIORET 270—IUM) s
table=1, priority=2, arp, arp_tpa=192.168.13.0/24 actions=output:1
table=1, priority=2, ip, nw_dst=192.168.13.0/24 actions=output:1
table=1, priority=1 actions=goto_table:2

@ble=1, priority=0 actions=CONTROLLER: 65535

J
(root@nomura:~# ovs-ofctl dump-flows s9 table=3 -0 OpenFlow13 ]
table=3, priority=245, ip, nw_src=192.168.2.0/24 actions=drop EEACL
table=3, priority=235, ip actions=output:2
Ltable=?>, priority=0 actions=CONTROLLER: 65535 J

root@nomura:™~# ovs-ofctl dump-flows s9 table=0 -O OpenFlow13
table=0, priority=1 actions=goto_table:1
table=0, priority=0 actions=CONTROLLER: 65535

15 JV—% R9 OREHRELIR L/ OFS9 7 H—x > | 1)
Fig. 15 Flow entries of OFS9 (corresponding to R9).
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