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VNF Deployment Scenario (Full)
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Anatomy of a VNF Compute Node

Intel® Xeon E5-2680 v2 @ 2.8GHz

Intel® 82599ES 10 Gigabit Ethernet Controller
Hardware

Compute Node

Intel ® Ethernet Controller I350 BT2

DPDK 16.04Open vSwitch 2.5.90

OpenStack Kilo 2015.1.1

Host Software 

Stack

QEMU 2.5.0

Fedora 21 - 4.1.13-100.fc21.x86_64

KVM 2.3.0.5fc21

CentOS 7 – 4.5.4

iPerf3

Guest Software 

Stack
Virtio-net

VNF – Virtualized Broadband Speed Test Server



Optimizations: Baseline

 Enable Hugepages
- Reduce the impact of Translation Lookaside Buffer (TLB) misses

 Affinitize DPDK PMDs, and QEMU’s virtual CPU threads
- Maximize CPU occupancy

- Minimize cache thrashing

 Enable NUMA support for OvS-DPDK
- Eliminate QPI traversal performance penalties

Additional details available here

https://github.com/openvswitch/ovs/blob/master/INSTALL.DPDK-ADVANCED.md

https://github.com/openvswitch/ovs/blob/master/INSTALL.DPDK-ADVANCED.md


Optimizations: TCP Segmentation Offload (TSO) Overview
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Optimizations: TCP Segmentation Offload
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TCP Optimizations: Multi Q (Overview)
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TCP Optimizations: Multi Q (Overview)
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TCP Optimizations: Multi Q (Problem)
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TCP Optimizations: Multi Q (Solution)
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Performance Results – Test Case #1
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Performance Results – Test Case #2
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Performance Results – Test Case #3
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Optimization Summary

• Enable hugepages

• Per-port/RxQ PMD

• Affinitize workloads

• Incorporate NUMA support

Baseline Optimizations

• TSO = reduced vCPU load

• TSO = efficient PCI bandwidth consumption

Avail of Offloads

• Saturate line

• Push bottleneck back to the network

Utilize Multi Q for Guests



Next Steps

• Release non-RFC TSO Support Patch

• Add support for TSO + Tunnels
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System Configuration: Hardware

Hardware Platform Specification

Server Processor Hard Drive Memory NIC

Compute1
Intel® Xeon® E5-2680
v2 at 2.80 GHz, 40
logical cores

1 TB DDR3 1600 MHz

• Intel Ethernet Controller I350 BT2
(management and public networks)
• Intel® 82599 ES-10 Gigabit
Ethernet Controller (VxLAN and
VLAN networks

Compute2
Intel® Xeon® E5-2680
v2 at 2.80 GHz, 40
logical cores

1 TB 
DDR3 1600
MHz

• Intel Ethernet Controller I350 BT2
(management and public networks)
• Intel® 82599 ES-10 Gigabit
Ethernet Controller (VxLAN and
VLAN networks



System Configuration: Software

Software Ingredients

# Software BOM Item Component

1 Operating System Fedora* 21, Kernel 4.1.13-100.fc21.x86_64

2 Hypervisor Compute nodes: QEMU-KVM, QEMU 2.5.0

3
Virtual Switch Compute nodes:Open vSwitch 2.5.9 + TSO RFC patch

4 Packet ProcessingAcceleration DPDK v16.04

5 Virtualized InfrastructureManager OpenStack* Kilo 2015.1.0

http://openvswitch.org/pipermail/dev/2016-June/072871.html
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