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Objectives

Emulations in Mininet

Software Defined Networking (SDN) is an attractive approach
for applying to Tactical Edge Networks due to its new
capabilities:

Despite randomness, the average performance increases with
the synchronization rate and saturates eventually showing that
a diminishing return rule applies.

•

Programmability facilitating “on the fly” deployment of
new services

•

(Logically-) centralized control facilitating
implementation of end-to-end network policies.

But, often, ..
•
Physical distribution of the control plane (multiple
controllers) brings new issues:
•
How to coordinate the management decisions of
controllers?
•
Event-driven or periodic synchronization message
dissemination?
•
How often (at what rate) should the controllers
synchronize?

SDN Synchronization Problem
•
•

•

Technical Challenges
• Incomplete synchronization among controllers can affect the
performance of network applications.
• Temporal inconsistency among controllers can cause routing
over failed paths or hinder the effective load balancing of
traffic.

•

Learning algorithm & Evaluation

ü

Figure 1: Synchronization vs routing performance example.

Military & Coalition Relevance
• The proposed methods of synchronizing distributed SDN
controllers provide solutions to military scenarios, e.g., in
tactical networks that are highly dynamic and therefore the
synchronization needs are higher and the impact of
synchronization decisions is more critical.

Cast it as a learning problem.
Do not know in advance how exactly the
synchronization rate x will affect application
performance Ψ(x).
Try-out different synchronization rates { xt } to estimate
the unknown function Ψ(.) based on the observed
values { Ψ(xt) }
Challenges of uncertainty of observations and high
dimensionality of solution space

Superior performance compared to several
popular state-of-the-art learning methods.

Summary & Future Work

• We studied the problem of finding the optimal
synchronization rates among controllers in a distributed
eventually-consistent SDN system. We will continue to
explore the issues related to the multi-controller scenario
and different consistency models in our future works.
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