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Abstract—In high-performance computing systems, each computing node communicates via a high-speed serial bus to ensure
sufficient data transfer bandwidth. However, each computing node of different bus protocols is very difficult to communicate directly,
which is not conducive to the extensibility of HPC (High performance computing) clusters. In this paper, we propose UPI, a inter-node
communication interface based on FPGA, which can transmit different bus protocols (PCIe protocol and Ethernet protocol)
simultaneously. More importantly, many different bus-supported computing nodes can be connected to the same HPC system. The
UPI system has been integrated into three different FPGA applications in various institutes. We implemented our UPI system on
“Gemini” prototype verification board with two Xilinx Virtex-6 FPGAs. The results show that the transmission speed of the UPI can
reach 11.04Gpbs (PCIe Gen2 X4) and 4.32Gpbs (Gigabit Ethernet) when DMA payload sizes is greater than 260KB and 80KB,
respectively.
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