The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 21, No. 6, pp.71-76, Dec. 31, 2021. pISSN 2289-0238, elSSN 2289-0246

hitps://doi.org/10.7236/J1IBC.2021.21.6.71
JIIBC 2021-6-10

14 AEAE o]-&5 AATL 0T A|2HY
g A7 A3 e

Optimization Techniques for Power-Saving in Real-Time IoT
Systems using Fast Storage Media
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Abstract Recently, as the size of IoT data grows, the memory power consumption of real-time systems
increases rapidly. This is because real-time systems always place entire tasks in memory, which
increases the demand of DRAM significantly. In this paper, we adopt emerging fast storage media and
move a certain portion of real-time tasks from DRAM to storage. The part of tasks in storage are, then,
loaded into memory when they are actually used. We incorporate our memory/storage power-saving into
the dynamic voltage/frequency scaling of processors, thereby optimizing power consumptions in CPU
and memory simultaneously. Specifically, the proposed technique aims at minimizing the CPU idle time
and the DRAM memory size by determining appropriate voltage modes of CPU and the swap ratio of
memory, without violating the deadlines of all tasks. Through simulation experiments, we show that the

proposed technique significantly reduces the power consumption of real-time systems.
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