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ABSTRACT

On-device artificial intelligence (Al) is emerging as a core paradigm for intelligent services that
demandreal-time response, energy efficiency, and privacy. Unlike traditional cloud-based models,
this approach enables the direct inference of embedded hardware without external server
dependency. This study examined the evolution of system software in support of on-device Al,
highlighting the shift from resource-constrained embedded systems to Al-centric software stacks.
Key themes include mission, accuracy, latency, energy (MALE)-oriented execution, hybrid co-
inference with edge/cloud, DevOps-enabled CI/CD, and over-the-air (OTA) update pipelines. Using
industry cases in the automotive, robotics, and mobile domains, we analyzed how system software
is adapting to enhance the intelligence, autonomy, and scalability of Al-powered devices in the post-
cloud era.

KEYWORDS Al Framework, Neural Processing Unit, On-device Al, Software-Defined Infrastructure,
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