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MEC resource scheduling strategy for delay and energy consumption balancing

in Power Internet of Things

HUANG Donghai, KANG Zhongmiao, WU Zanhong
(Power Dispatching Center, Guangdong Power Grid Company, Guangzhou Guangdong 510080, China)

Abstract: Aiming at the traffic surge problem caused by massive smart device access in Power
Internet of Things(PloT), a resource scheduling strategy of Mobile Edge Computing(MEC) with delay and
energy consumption equalization is proposed. Considering the channel conditions, the safety temperature
protection mechanism of electric equipment and the energy consumption of equipment, the energy
consumption model and thermal power consumption constraints on the equipment side are constructed
based on the Landaer principle. Under the premise of ensuring queue stability, the long—term average
time energy consumption of the system is minimized by jointly optimizing the task offloading decision,
transmission power and computational resource allocation. To solve this stochastic optimization problem,
Lyapunov theory is introduced to transform the problem into a deterministic optimization problem for
each time slot. Simulation results show that this strategy is able to reduce the system energy consumption
relative to the baseline scheme and achieve an equilibrium between energy consumption and delay.

Keywords: Power Internet of Things; Mobile Edge Computing; task offloading; resource

allocation; energy consumption optimization
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Tablel Pseudocode for algorithm 1

algorithm 1 online energy—saving task uninstallation and resource management algorithm
initialize:#=0,R(0) =0,U (0) =0,H (0) =0,T;
1) loop
2) generate tasks to scale for each user 2,(¢);

3) the sub—problem of user offloading solved according to equation(21);

4) according to equation (23), the local computation task c} (¢ Jand the unloading transmission powerP;"” (¢) are solved;
5) according to equation (25), (26), schedule the computing resource j}é’;‘( t) of the edge server;

6) update all queues in the system R(¢),U (¢),H (1),
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8) until 1>7
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Table2 Simulation parameters

parameter

value

transistor fan—out F;
transistor activity factor o
logical operand per bit of the task K, /(cycles-bit™")
the environment temperature 7, /K
safe temperature T, /K
radiator area 4/cm’
air heat transfer coefficient /2, /(W -m™ - K™)
chip specific heat ¢ /(J- kg™ - K™")
chip quality m/g
heat sink thermal conductivity kAW -m™-K™")

chip

thermal conductivity of the smart device backplane &,(W-m™-K™)

radiator length Z/mm
initial device surface temperature 72, (0K

sur

MEC maximum CPU frequency of the core F"__/(cycless™)

max

number of MEC cores J
number of CPU cycles per bit p /(cycles-bit™")
chip capacitance factor &,
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