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1. Part 1: Answer Questions

1. How many distinct OpenFlow headers with type “OFPT_FLOW_MOD” and command “OFPFC_ADD” are there
among all the packets?

There are 6 distinct OpenFlow headers.

2. Following question 1, what are the match fields, and what are the corresponding actions?

Match fields actions Timeout values
ETH_TYPE=LLDP output port=controller | 0
ETH_TYPE=ARP output port=controller | 0
ETH_TYPE=BDDP output port=controller | 0
ETH_TYPE=IPv4 output port=controller | 0
IN_PORT=1, ETH_DST=0a:01:ca:16:e6:f2, ETH_SRC=16:e8:32:bf:62:44 | output port=2 0
IN_PORT=2, ETH_DST=16:€8:32:bf:62:44, ETH_SRC=0a:01:ca:16:e6:f2 | output port=1 0

3. What are the Idle Timeout values for all flow rules on s1 in the GUI?

10

2. Part 2: Install Flow Rules

> arping

mininet> hl arping h2

ARPING 16.0.0.2

42 bytes from ae:5b:eB8:aa:27: (1e.
42 bytes from ae:5b:e8:aa:27: (1e.
42 bytes from ae:5b:eB:aa:27: (1e.
42 bytes from ae:5b:eB8:aa:27: (1e.
42 bytes from ae:5b:e8:aa:27: (18.
42 bytes from ae:5b:e8:aa:27: (1e.
42 bytes from ae:5b:eB:aa:27: (1e.
42 bytes from ae:5b:eB8:aa:27: (1e.
42 bytes from ae:5b:e8:aa:27: (18.
J\C

--- 10.0.0.2 statistics ---

9 packets transmitted, 9 packets received, 8% unanswered (8 extra)
rtt min/avg/max/std-dev = ©.003/0.026/0.203/0.863 ms

: index=0 time=282.952 usec
: index=1 time=3.418 usec
: index=2 time=3.850 usec
: index=3 time=3.796 usec
: index=4 time=3.385 usec
: index=5 time=3.392 usec
: index=6 time=3.851 usec
: index=7 time=3.893 usec
: index=8 time=3.185 usec

0.
0.
0.
0.
Q.
0.
0.
0.
0.

DO E®

> ping

mininet> hl ping h2

PING 10.0.0.2 (10.0.0.2) 56(84) bytes of data.

64 bytes from 10.0.0.2: icmp_seq=1 ttl=64 time=8.356 ms
64 bytes from 10.0.0.2: icmp_seq=2 ttl=64 time=0.031 ms
64 bytes from 10.0.0.2: icmp_seq=3 ttl=64 time=0.034 ms

64 bytes from 10.0.0.2: icmp_seq=4 ttl=64 time=0.032 ms
A C

--- 10.0.0.2 ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3@99ms
rtt min/avg/max/mdev = ©.031/0.113/8.356/0.140 ms

3. Part 3: Trace ReactiveForwarding
[C] - Control Plane [D] - Data Plane

« [D] h1 send ARP request with broadcast.
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[C] s1 sends the ARP request with packet-in to ONOS controller.

[C] Controller choose to flood the ARP request and send packet-out.
[D] s1 floods the ARP request.

[D] h2 replies h1 with ARP reply.

[C] s1 sends the ARP request with packet-in to ONOS controller.

[C] Controller choose to send the ARP reply to h1 and send packet-out.
[D] s1 sends the ARP reply to hl.

[D] h1 sends ICMP echo request to h2.

[C] s1 sends ICMP echo request with packet-in to ONOS controller.
[C] Controller install rules for ICMP traffic.

[D] s1 forwards the ICMP packet to h2.
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