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Motivation

Motivation

SDN-enabled
dedicated/private WAN

A centralized network
controller aided by
network telemetry can
control all end-systems

The network controller
pushes policies to
end-systems to achieve
Service Level Objectives
(SLOs) and high network
utilization
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Model Predictive Control (MPC)

Model Predictive Control (MPC)

Model the system to
approximate physical
interactions

Predict the response using
model parameters
estimated online

Optimize the control using
predictions
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Model and Implementation

Model and Implementation

lbuf(n + 1) = lbuf(n) +
(r(n)− rB)∆t(n)

rB
l(n) = lP + lbuf(n)

∀n, 0 ≤ lbuf(n) ≤ lB − lP

l RTT

lP Minimum RTT

lB Maximum RTT

r Pacing Rate

rB Bottleneck Rate

∆t Algorithm Update
Delay
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Model and Implementation

Runtime Behavior

Target RTT oscillates according to probing cycle

Corresponds to spikes in pacing rate

Done to estimate lP and lB
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Effect of Buffer Sizing

Rate and RTT Variance

Increasing buffer sizes decrease stability

Small buffer impede throughput
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Effect of Buffer Sizing

Losses

Very large buffer sizes
lead to increased losses

The instability is too
much for the algorithm
to handle
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Effect of Buffer Sizing

Responsiveness

Flows are more
responsive at higher
buffer sizes
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Conclusion

Summary

Results

The control action required/possible is proportional to buffer size

Goldilocks zone may be smaller than 1 BDP (as small as 1/4 the
BDP in simulation)

The Future

Improve the responsiveness of the algorithm

We have a Linux Kernel implementation. More experimental analysis
needed

Explore partnerships to implement in a dedicated WAN
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