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Abstract  To support the implementation and verification of the key technologies of the next-
generation Internet architecture, the corresponding network experimental platforms should pro-
vide the ability of rapid development and deployment of network prototype systems. The FPGA
(Field Programmable Gate Array) based experimental platforms provide both high programmabil-
ity and high performance. However, the requirement of the hardware logic design ability greatly
limits the widespread application of these platforms. A novel packet processing model, EasyS-
witch, is proposed to reduce the barriers of the network experimental system design and develop-
ment. By pre-placing the common packet switching and processing functions, EasySwitch decou-
ples the customized packet processing logic and the common packet processing logic. Its well-de-
fined standard User Module socket interfaces allow the users to focus on implementing their own
logic, simplifying the programming of hardware logic. Theoretical analysis shows that EasyS-
witch can optimize the hardware resource utilization of the FPGA with its deterministic resource
constraint model. Moreover, with the low packet scheduling latency, EasySwitch model has less

impact on the real characteristics of the input traffic from the experimental system. The imple-
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mentation of EasySwitch model on the NetMagic platform demonstrates that EasySwitch can pro-

vide efficient support for the rapid design, development and verification of the novel packet pro-

cessing mechanisms and network protocols.
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Background

Network experimental platform is one of the key compo-
nents of the next-generation Internet lechnology research,
such as software-defined network (SDN), network virtual-
ization, primitive extension, etc. The FPGA-based network
experimental platform can achieve high flexibility and per-
formance. Up to now, lots of researches have focus on the
FPGA-based network experimental platform. However,
there are two main problems of existing platforms. The first
is the lack of accurate and optimized packet processing model
to support and simplify the development for the users. Sec-
ondly, the scarce hardware resources restrict the users to de-
velop and deploy their customized packet processing logic.

The main contributions of this work are as follows:
(1) A novel packet processing model is proposed for the FP-
GA-based network experimental platform. (2) With the pre-
placed packet switching logic and well-defined UMS inter-
face, the customized packet processing logic and the common
packet processing logic can be efficiently separated. The us-
ers do not need to handle the common packet processing or
interface logics, such as input/output packet interface, pack-
et scheduler, etc. (3) Based on the model, theoretical analy-
sis can be utilized for optimizing hardware resources configu-

ration and packet processing performance, which provides ef-

ficient directions for the development and implementation of
the network experimental systems.

The EasySwitch model has been implemented on the
NetMagic platform, which is an open reconfigurable network
experimental platform designed by the National University of
Defense Technology. Several prototype systems have been
successfully built utilizing the platform with the EasySwitch
model. It is proved that the model can provide rapid develop-
ment and deployment and the required high packet processing
performance for the new network technologies. Moreover,
compared with the existing models, the EasySwitch requires
less hardware resources for implementing the preplaced pro-
cessing logic, which brings more design space to the users. It
is worth mentioning that all gatewares and documents of the
hardware modules developed under the EasySwitch model on
the NetMagic platform are open to the network community to
encourage the hardware reuse.

The research is partially supported by the National Basic
Research Program (973 Program) of China under grant
No. 2009CB320503. Especially, the research is mainly focus
on building an efficient experimental platform for implemen-
ting and verifying the new network protocols and packet pro-

cessing mechanisms proposed in the program.



