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Abstract Unikernel, recognized as a leading-edge technology in the field of virtualization, is widely utilized in the In-
ternet of Things (IoT) environment due to its rapid startup, low resource consumption, and high security attributes. How-
ever, it is currently observed that Unikernel lacks a dynamic scheduling mechanism designed according to the unique cha-
racteristics of different tasks, which is crucial for ensuring efficiency in large-scale IoT task scheduling scenarios. To ad-
dress this issue, the task characteristics of Unikernel in the IoT environment are first summarized. Subsequently, without
altering the structural features of Unikernel, a new scheduling mechanism for the Unikernel-based IoT setting, named
IoT-EDF, along with its mathematical model, is proposed. This mechanism, by categorizing tasks based on their impor-
tance and deadlines, not only significantly enhances the scheduling efficiency within the IoT environment but also pre-
vents the loss of critical data. Moreover, it enables the overall situation of task execution to be predicted through the ma-
thematical model, thereby reducing the risks associated with task execution failures. Simultaneously, based on the Network
Time Protocol (NTP), a clock synchronization method suitable for the Unikernel IoT scenario is proposed. This method,
without compromising the lightweight characteristics of Unikernel, adjusts the timestamps in data packets sent from vari-
ous locations and generates a time difference table. By doing so, the issue of global clock synchronization is addressed,
thereby ensuring the accuracy of deadline calculations within the IoT-EDF scheduling mechanism. Finally, the IoT-EDF
scheduling mechanism is implemented and validated on the OSv Unikernel. Experimental results indicate that [oT-EDF
can effectively enhance the success rate of task execution on OSv Unikernel while reducing memory overhead. Compared
to the unmodified OSv Unikernel, the completion rate for critical tasks is increased by 21%. Moreover, the throughput of
the system is tested in simulated real-world scenarios, demonstrating a 30% improvement compared to the original OSv
Unikernel, further proving the effectiveness of the IoT-EDF scheduling mechanism in Unikernel under IoT scenarios.
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