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SoPC-enabled FPGA cloud platform and its hardware-software
collaborative interaction framework

Zhao Ran”™ ™ | Chang Yisong ", Liu Bo ", Liu Chaowei ", Chen Mingyu * ™, Zhang Ke" "™
( " Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
(** University of Chinese Academy of Sciences, Beijing 100049 )
(" Beijing Institute of Control Engineering, Beijing 100190)
Abstract

In order to tackle the problem of low computing deployment density and energy efficiency in mainstream com-
mercial field-programmable gate array ( FPGA) cloud, a hardware-software collaboration framework is proposed.
Firstly, the framework makes fully leverage hardware-software-SW programmability of the system on programmable
chip (SoPC)-enabled FPGA cloud platform without involvement of commodity expensive CPU-based servers. Sec-
ondly, through the system-level design of software-hardware cooperation on SoPC, it provides a flexible and control-
lable resource management and configuration environment for the programmable hardware of FPGA, effectively im-
proving the general computing and data management capabilities of cloud platform accelerating nodes. Thirdly,
through combining the low power characteristics of SoPC and FPGA, the framework can improve the computing en-
ergy efficiency of cloud platform accelerating nodes. Finally, the accelerating instantiation results demonstrate the
feasibility and efficiency of the proposed framework.

Key words: field-programmable gate array ( FPGA ) -as-a-service (FaaS), deep learning, accelerator, stor-
age array
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