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Elastic cross traffic: If contains any elastic flow.

® Elastic flow: Adjust sending rate in response to available
bandwidth.
® |nelastic flow: Otherwise.

If cross traffic is inelastic then,
® Use delay-controlling mode, like Vegas, Copa, etc.

Otherwise,
® Use TCP-competitive mode, like Cubic, BBR, etc.
Switch between two modes to achieve

® Low delays
® Same throughtput as the deployed TCP-competitive CC
algorithms
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® Question 2: How to detect elasticity?
e Strawman: Compare total queueing delay and “self-inflicted”

delay.
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Figure 1: Instantaneous delay measurements do not reveal elasticity.!

LFrom Figure 2 in [4].
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® Nimbus
® Modulate sending rate to create variations in available

bandwidth.
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Figure 1: Instantaneous delay measurements do not reveal elasticity.!

® Nimbus
® Modulate sending rate to create variations in available

bandwidth.
® Monitor how the cross traffic responds to these variations.

LFrom Figure 2 in [4].
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Figure 2: Cross traffic’s reaction to pulses.!

'From Figure 3 in [4].
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Figure 3: Cross traffic FFT for elastic and inelastic traffic.!
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Figure 3: Cross traffic FFT for elastic and inelastic traffic.!

® Elastic cross traffic exhibits a pronounced peak at f, compared
to the neighboring frequencies.

LFrom Figure 4 in [4].
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e Step 3: Classify cross traffic elasticity.

® From time to frequency domain

---- Elastic —— Inelastic

IS

(Mbps)

"
e
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o

Figure 3: Cross traffic FFT for elastic and inelastic traffic.!

® Elastic cross traffic exhibits a pronounced peak at f, compared
to the neighboring frequencies.

® No need to know RTT of cross traffic.

LFrom Figure 4 in [4].
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® Setup
® Bottleneck rate: 96 Mbit/s,
® Minimum RTT: 50 ms
® Buffer: 2 BDP
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Figure 4: Performance of NimbusCC.}

'From Figure 7 in [4].
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® NimbusCC fails if all the NimbusCC flows pulse at the same
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® NimbusCC fails if all the NimbusCC flows pulse at the same
frequency(f,).
® Set the pulser and the watchers.
® The pulser: Use two different frequencies,
® f,c in TCP-competitive mode, and
® f,q in delay-control mode.
e A watcher: Infers whether the pulser is pulsing at frequency
foc or frequency fpq by
® computing the FFT of its receive rate, R, at these two
frequencies.
® Pulser election: A distributed and randomized election decides
which flow is the pulser and which are watchers.
® Similar to CSMA
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