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Priority-based Load Distribution Method for Tunneling Processes in
Virtual Switches

Shin MURAMATSUT, Ryota KAWASHIMAT, Shoichi SAITO', and Hiroshi MATSUOT
1 Nagoya Institute of Technology, Graduate School of Engineering

Abstract Edge-Overlay model constructing virtual networks using virtual switches and IP tunnel is promising in
cloud datacenter networks. But software-implemented virtual switches can cause performance problems. Although
multi queue functions like Receive Side Scaling(RSS) distrubute packet processing load onto multiple CPU cores,
there are collision problems among IRQ cores and also PM-VM resources. In this paper, we propose VS-extend
to address the problem. VS-extend adaptively determines soft-IRQ cores based on both the load and VM-pinning
information. Futhermore, the proposed method supports priority-based CPU core selection, and the behavior of
VS-extend can be managed by a unified controller. Performance evaluation results show that total throughputs of
our approach was higher than a simple RSS-based model as packet processing load increases. In addition, we show
that performance degradation of higher-priority flows can be prevented by proposed method.

Key words Software-Defined Networking, Network Virtualization, OpenFlow, Virtual Switch, RSS
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Table 4 Preliminary evaluation[Mbps]

packet size 64bytes | 1400bytes | 8192bytes
flow-collision 39.5 954.9 -
non-flow-collision 39.4 1509.9 1702.4
FP-VM collision 19.7 617.3 4.0
non FP-VM collision 19.8 754.6 880.1
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Table 5 The total amount of SW-IRQ per CPU core

64bytes core0 corel core2 core3
default 0 0 0 | 165,159,804
rss 39,936,135 | 53,710,644 | 41,317,702 | 28,924,990
proposal 0 0| 82,634,610 | 82,634,450
1400bytes
default 0 0 0 | 109,134,696
rss 35,263,529 | 48,655,872 | 41,435,459 | 29,002,358
proosal 0 0| 82,873,766 | 82,875,742
8192bytes
default 0 0 0 | 184,126,030
rss 197,691,348 | 5,391,984 6,221,397 | 10,844,689
proposal 0 0| 171,580,236 | 171,738,991
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Fig.6 Total Throughput of two VMs communication
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Table 6 Packet loss of VMs[%)]

64bytes 1400bytes 8192bytes
VM1 | VM2 | VM1 | VM2 | VM1 | VM2

default 0.1 0.1 | 34.5 | 34.5 | 51.4 | 524
rss 0.8 0.9 15.8 | 17.0 | 95.3 | 43.5
proposal | 0.1 0.1 0.2 0.2 14.8 | 14.7
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Table 7 Throughput of considering the priority

64bytes 1400bytes
VM1 | VM2 | VM3 VM1 | VM2 | VM3
rss 19.4 | 19.5 | 19.3  481.8 | 465.6 | 406.3
proposal | 19.7 | 19.7 | 19.7 745.3 | 635.0 | 646.4
8192bytes
VM1 | VM2 | VM3
rss 3.4 192.8 | 20.9
proposal | 844.8 | 466.3 | 181.4
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