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Distributed Cluster Environment
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ABSTRACT

OpenDaylight is an SDN (Software Defined Networking) open source framework, which is popular in network fields recently. This
paper analyzes the performance of a controller cluster architecture by focusing on distributed datastore and Raft leader election
algorithm. In addition, we propose an enhanced version of Raft algorithm in order to improve the performance of distributed datastore
by distributing shard leaders over controller cluster. This paper compares the conventional Raft algorithm with the proposed version of
the Raft algorithm. Moreover, we compare the performance of distributed datastore according to shard roles such as leader and
follower. Experimental results show that Shard leaders provide better performance than followers and Shard updating requests need to
be distributed over multiple controllers. So, by using proposed version of Raft algorithm, controller performance can be improved. The

details of the experiment results are cleary described.
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Fig. 1. OpenDaylight Controller Cluster
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Leader election procedure

M = controller that is one of member of cluster
F, = Fixed Value

_ {100ms (Original version,)
B, = 1000ms (Proposed version)
E, = F, + Random(#,) (Election timeout value)

State = Follower, Candidate, and Leader

(Random value)

When leader is elected during leader election process
(Heartbeat message is detected), A stops leader election
process immediately.

if M is turned on
M <- Follower
while(no Leader is exist)
switch(Mstate))
case Follower:
set timer(%})
if (M received Vote request)
re-set timer(£;)
vote for Candidate
end if
timer(%}) expired
M <- Candidate
break

case Candidate:

set timer(Z})

vote for itself

send out Vote request to other M

if (M has got vote from majority)
M <- Leader

end if

if (M received Vote request)
re-set timer(Z;)
vote for Candidate

end if

timer(%) expired

break

end while
end if

Fig. 3. Algorithm of Leader Election Procedure
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Table 1. Throughput Varying the Number of CUD
Requesting Threads (request/sec)
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Table 2. Experiment Condition
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[Clreate | 35842 | 49751 | 49813 | 46189 o Car Leader |8 &ar Leader and People Leader.
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3 CUD request - BeQ}lest CUD to one controller which
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Create | 22222 | 21899 | 441.22
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Delete | 27491 | 272775 | 54767
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