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Fundamental Tradeoff

Performance Isolation —fhiciency
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Navigating the Tradeoff
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Can we provide predictable performance?



Predictable Virtualized NIC



Predictable Virtualized NIC

‘ Metric Predictable vNIC SLO

min. and max. envelope
(hose model)

§® Delay Low, predictable®

<: Bandwidth

ﬁﬁ 0SS No drops for cooperating trafhc*

* for traffic within its bandwidth envelope



Key Challenge

[solation breakdown in
virtualization stacks at the end-hosts



Network Virtualization
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Fxample: Isolation Breakaown W
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Approach

Share resources based on SLOs
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Design Principles
1. Share resources based on SLOs

2. Complete backpressure to sources
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PicNIC Design - i

Ingress CPU-fair Queues

Congestion Control

Sender-side Admission Control



Ingress CPU-fair Queues W
O 0
Bandwidth does not

reflect true resource — =
usage!

SLO-based
share

how?

B Ingress



Ingress CPU-fair Queues W

S O O

Classity packets
into per-VviM
queues
LTINS A queues

B Ingress



Ingress CPU-fair Queues
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Congestion Control
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Congestion
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Congestion Control (BPS) \
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Sender-side Admission Control
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Sender-side Admission Control W
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Does PicNIC provide predictable
performance?
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s it deployable?



Dep\oyed almost
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What about application performance?

mEeme e UDP workload
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Takeaways

Isolation breakdown in end-host virtualization stacks: a key
contributor to unpredictable performance

Predictable Virtualized NICs: enrich the behavior of virtual NICs with
SLOsS

. SLO-based sharing <:, 5@ ﬁﬁ
- complete back-pressure C> =

Future directions
. Co-operate with mechanisms for fabric isolation

NIC design and HW offloads
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