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ABSTRACT

The interest in container technology that it is more suitable for micro service and fog computing since it is
lighter than existing virtual machines has been increased in cloud environment. Container Network Model (CNM)
and Container Network Interface (CNI) architecture have been proposed for providing container services in the
cloud environment, and various network technologies based on them have been developed. Recently, CNI-based
networking architecture has been proposed for network interworking between cloud and container environment,
but there is a difference in performance depending on the providing environment. To provide the optimized
networking technology, it is necessary to verify the performance by designing and implementing a suitable
networking architecture according to the service environment. In this paper, we designed network architecture for
applying CNI based network, and measured performance according to driver and acceleration technology. We
constructed testbed using OpenStack and Kubernetes. The performance degradation section and the cause analysis

result can be reflected in the construction of the container system in the cloud environment.
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Baremetal CPU

Intel(R) Xeon(R) Gold 6148 2.40GHz * 2

(Master MEMORY DDR4 2400 MHz 32GB * 6
Minion1
Minion2) SR-IOV NIC Mellanox ConnectX-5 (40G SFP+)
VM CPU Virtualized CPU * 8 (apply host-model)
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oS Ubuntu 16.04 Server LTS
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container image
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Testbed

sockperf (https://github.com/Mellanox/sockperf)

BMP2BMP | Baremetal Pod < Baremetal Pod (local or remote)

CASE | BMP2VMP | Baremetal Pod < VM Pod and Baremetal Pod < Baremetal < VM Pod

VMP2VMP | VM Pod < Baremetal < VM Pod and VM Pod < BM< BM < VM Pod
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Table 3. Performance measurement by allocated four
processes on an 8x8 Pod

etwork| flanne ovs ovs
method vxlan | vxlan vlan
BMP2BMP | 20.11 19.72 19.65 19.62 19.63
(same-host) | (ms) (ms) (ms) (ms) (ms)
BMP2BMP | 16.11 | 15.84 | 14.81 | 14.52 | 14.46
(differ-host) | (ms) (ms) (ms) (ms) (ms)
BMP2VMP | 249.79 | 249.11 | 246.05

macvlan| sr-iov

(same-host) | (ms) (ms) (ms) / /
BMP2VMP | 266.03 | 267.01 | 260.60 / /
(differ-host) | (ms) (ms) (ms)
VMP2VMP | 37.48 | 37.18 | 35.35 / /
(same-host) | (ms) (ms) (ms)
VMP2VMP | 531.39 | 521.39 | 421.83 / /

(differ-host) | (ms) (ms) (ms)
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