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Abstract  To lower barrier operation’s latency and improve large-scale parallel applications’ effi-
ciency in Dawning 5000 system, this paper proposes a hardware-based accelerating solution to
barrier. The design, which implements tree-based barrier by enhancing Dawning 5000 switch
chip, has features of low latency, high scalability, high reliability, and high serviceability.
Dawning 5000 barrier network supports 16 concurrent barrier operations. Compared with related
works in Fat-tree topology, it is a more proper solution. In ideal situation, the barrier operation
of 1024 nodes can be finished within 1. 7 microseconds. Based on characteristics of barrier reduc-
ing and distributing, two different mechanisms are used to guarantee reliability. The prototype

system of proposed design has been verified on FPGA platform.
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operation. Optimizing barrier operations can not only lower
execution time, but also benefits scalability of applications.
In this case, Dawning 5000 System uses a hardware-based
barrier network, which is proposed in this paper, to acceler-
ate barrier operations. IBM, Cray and NEC implemented
dedicated barrier networks in their supercomputers and had
gained good performance. However, take cost-effective into
account, embedded barrier network is suitable to Dawning
5000 System. Compared with other embedded barrier net-
works, Dawning 5000 Barrier Network can gain much better
performance for fat-tree topology. In ideal situation, the bar-
rier operation of 1024 nodes can be finished within 1. 7 micro-

seconds.



