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Abstract  Before new network equipment and protocols being entered a practical stage, the most
critical process is to test and validate them in the real network environment thoroughly. Usually,
a lot of network equipment should be bought to build a near real network test environment.
However, for the large-scale infrastructures such as the space-air-ground integrative networks.,
there are many difficulties such as huge cost, long period, immature technologies and insecure

and so on. Virtualization turns physical resources into logical, or virtual, resources. It enables
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users, applications, and management software operating above the abstraction layer to manage
and use resources without needing to be aware of the physical details of the underlying resources.
The virtualization technology based network functions virtualization (NFV) can realize various
network functions or network equipment using software only instead of the traditional hardware
plus software methods. These technologies provide possibility to settle the above difficult problem.
To settle the outstanding technical problem for network test platform, this paper proposed the
concept of the test fidelity and utilized the characteristics of NFV such as full real functions,
moderate performance, low cost and so on, where the test fidelity is referred to collectively the
reality of test results provided by the network testing platform, the compatibility with the network
environment and the adaptability to multiple application scenarios. The architecture of network
functions virtualization based network testing platform (NFVNTP) was put forward, in which
there are two layers both the virtualization platform and the custom-built virtualization network
function components. The components model of NFVNTP was advanced, which includes several
main components such as the virtual routing component, virtual switching component, virtual
network performance component, and special networks. And a method of designing NFVNTP
was given. To configure and implement or rebuilt a NFVNTP, this paper also discussed a formalized
description method of NFV networks. This paper built a NFVNTP prototype to validate the concepts
and methods proposed by this paper. To verify the validity of NEVNTP prototype, two experimental
examples based on NFVNTDP were presented. One is the compatibility of the network equipment
that works in the sea-sky environment was tested, in the virtual sea-sky environment there are
both the narrow-bandwidth data-link and the synchronous communication satellite. Another is the
performance of two software-defined networks (SDN) connected by a virtual WAN was evaluated,
where the video from one actual SDN network can transmitted via NFVNTP into the another
actual SDN. Experimental results show that NFVNTP not only has the fidelity like actual networks,
but also has economic, efficient, safe and other excellent experimental properties.

Keywords network functions virtualization; experimental platform; space-air-ground network;
fidelity
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Background

Before new network equipment and protocols being
entered a practical stage, the most critical process should be
to test and validate them in the real network environment
thoroughly. However, it may be very difficult to test in such
way for the important infrastructure such as the space-air-
ground network. To settle the problem, this paper proposed
the architecture of network

the concept of test fidelity,

functions virtualization based network testing platform

(NFVNTP) and its component model, and a method of

designing NFVNTP were given.
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