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Abstract

RTEMS is a real-time operating system widely used in space missions and provides the RTEMS
Record functionality for monitoring. However, RTEMS Record is a non-real-time method, and it
transfers extensive metadata that can be substantially larger than the collected payload. To address
this limitation, this paper proposes a lightweight real-time monitoring system based on RTEMS
kernel APIs. The proposed system extracts minimized the information required for monitoring and
adopts a packet format designed for UART transmission to minimize monitoring overhead. In
addition, we implement a host-side monitoring tool that visualizes the collected data in real time.
Using the SIS emulator environment, we compare the proposed monitoring system with the
RTEMS Record-based monitoring and show that the proposed system significantly reduces the
transmission volume (bytes/s) and lowers the CPU utilization of the monitoring task, thereby

mitigating execution interference.

M keywords : space mission ; real-time operating system ; RTEMS ; monitoring ; visualization
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