Fast, Accurate Simulation
for SDN Prototyping
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Motivation

® Prototyping, evaluating and debugging SDN
applications is hard
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SDN prototyping and

debugging landscape
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Goals of our work

® Develop an SDN simulation capability that
complements existing development and debugging
tools

~® A controller APl environment to facilitate transition to live
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fs-sdn overview and
background

® Designed as extensions to the fs network flow record generator
(Sommers et al., INFOCOM 201 1)

® Uses discrete event simulation to drive flow record generation
® Flowlets instead of packets

T Accurate to | second time scales way faster than nsZ
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fs-SDN design and
implementation

® |ntegrate POX controller | flowlet— packet |
d lib d : fslib.openflow fowlet — backet OF switch
and library code Vvia P

monkeypatching

tlib q loads controller
® Key aspects: calls that get or slib.configurator module(s)

set external state (time,
network) and packet/flowlet
translation

fslib.nod -
® Upshot: POX controller
modules can be used
without modification in fs fs.core I
socket.send()

® discovery, spanning tree, |2
learning, hub, |2 pairs, etc., all time time()
work out of the box

POX
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System evaluation

® Evaluate accuracy and scalability of fs-sdn

® Set up congruent experiments in fs-sdn and Mininet

- ® Background traffic: CBR stream or Harpoon flows at two
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Results: accuracy
E= B

e—e fs-sdn
=—a mininet

4000 6000 8000 10000 12000 4000 6000 8000 10000 12000

700 800 900 1000 1100 1200 1300 1400
byte counts (thousands) per 1 second bin byte counts (thousands) per 1 second bin

byte counts (thousands) per 1 second bin

CBR low load (10 Mb/s), CBR high load (100 Mb/s), CBR high load (100 Mb/s),
small topology (10 switches) small topology (10 switches) medium topology (50 switches)

® Plots show byte counts per second collected in fs and an equivalent setup in
Mininet

® As topology and/or traffic load increase, measurements collected in Mininet
degrade

® |/O bottlenecks limit system performance
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Results: speedup

UDP CBR traffic

® T[ables show fs-sdn execution Load Tiny Small | Medium | Large
times for scenarios with 900
simulated seconds

® Mininet takes 900 seconds
for each experiment Harpoon traffic (Pareto distr. flow sizes)

Load Tiny Small | Medium | Large

Low 16 33 104 193 |
High 30 62 194 337
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Summary and future work

® fs-sdn provides a fast and accurate simulation environment for
prototyping and debugging SDN/OpenFlow applications

I”

® (Nearly) seamless transition of controller modules to “real” deployments

® Code available: https://github.com/jsommers/fs
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