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Arrival Order Release of Wait of Service Requests in Full Hardware

Implementation of RTOS-Based Systems

NAKAHARA MASAKIY'®  ISHIURA NAGISAZ

Abstract: This article proposes a method for releasing tasks’ waiting in the arrival order in full hardware
implementation of RTOS-based systems. A method for implementing both tasks/handlers and RTOS func-
tions as hardware has been proposed as a measure to improve response performance of real time systems.
Though tasks’ waiting for RT'OS services is released only in the order of the task priorities in the architecture
proposed by Muguruma and Ando, some RTOS assumes release of waiting in the order of their arrival. This
paper proposes a mechanism to realize both priority order release and arrival order release of tasks’ waiting
for services. For this purpose, the release of waiting requests is processed prior to the other requests, and a
hardware module to record the arrival order of requests is implemented. Based on the proposed method, a
management hardware that provides the functions of TOPPERS/ASP3 has been designed in Verilog HDL,
which is synthesized using Xilinx Vivado (2020.2) targeting FPGA (Xilinx Artix-7). The new feature has been
successfully implemented, at the cost of 4.8% and 5.4% increase in LUT count and FF count, respectively,
and 23.4% increase in critical path delay.

Keywords: system design technology, real-time system, RTOS, system synthesis, hardware accelerator
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