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Optimization of offloading decision based on priority task in edge

computing scenes of internet of things

ZHU Si-feng,HU Jia-ming, YANG Cheng-rui, CAI Jiang—hao
(School of Computer and Information Engineering, Tianjin Chengjian University, Tianjin 300384, China)

Abstract: In the application scenario of the Internet of Things, it is difficult to meet the processing needs of
emergency tasks by prioritizing task offloading based on scalar information such as maximum tolerance
delay. The most critical task is called an emergency task. To ensure that emergency tasks are prioritized ,
this paper proposes a method of prioritizing tasks based on their criticality, and conducts research on the
decision-making problem of priority task offloading, taking into account the caching of edge server task
handlers, with the optimization objectives of minimizing comprehensive delays, social loss rate, and load
imbalance degree. A multi-objective optimization task offloading decision problem model was established,
and an improved multi—objective grey wolf optimizer was proposed to solve the problem. This algorithm
introduces the best effort evolution strategy of grey wolf individuals, an external archive generation strategy
based on improved differential evolution operator, and a weighted maximum method optimal solution

preservation strategy to improve algorithm performance. Simulation experiments show that the algorithm
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proposed in this paper can effectively reduce the comprehensive delay and social loss rate, optimize load

balancing between edge servers, ensure priority processing of emergency tasks, and its algorithm

performance is superior to other algorithm schemes.

Key words: Internet of things; edge computing; task offloading decision; priority task; multi-objective

grey wolf optimizer
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&AL A R THF 0. KIREE S SN AR ff
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3 R TSRS 0 B AR A O Y e R AEAE
N HARME , W RoR K
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BB RN AR A A5 1 HEMI XS NP AS IR K 4T
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BRAE A AT S5 TR AR, 1 R A IR AR
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Fs (Ao, ooey Au) I AU [A] o A 7E 4

G2 IR 55 4 AT 55 4R A

(2)BE LR 4 Ak IR FhE GP
() WIR AL AF R ARC=GP
(4) while mg << MF do // mg N 4§ o8 H T

(5)if i<XNP do
(6) XTfZEﬁF%%‘(:PEP%l/I\f AR X (1)

JOE B AR 35 A4 A kA SR A5 31 X (1), I X (D)
AT GP

(7)i=i+1

(8)else

(9) XF 3 A= W i) AR Fh B GP™ I F AR 32 e HE

P, A3 B AR SCRCNMAR, FEA MR RS ARC
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Table 1 Parameter setting

28 ik U

S u, I RE ) Rand(0.3,0.31)GHz
dr s BRI A AR B Rand(10,30)MB
DP, s 9 b R I 50 Rand(200,400)MB
d* 5 1 A5 4040 it Rand(1,20)MB
e R A A 2 AE Rand(4,6)s

Pri 5, W59 {1,2,31

BE, PR AT 55 14t 22 Wi i Rand(18,20)

BE, PR, E: 55 1Ak 2 Wi 4 Rand(7,9)

BE, PR AT 55 i 4t 23 Wi 4 Rand(1,3)

V e MR RES Rand(10,20)GHz
T e; FIRAAT S5 A PR E Rand(0,0.2)s

3.2 IMOGWO E x4 ge ik
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A) 81 AT 45 B N= {50, 100, 200, 400, 600} , i1
G MR 55 B M=4, SEI LB TR HV 19°F
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Table 2 HYV obtained by four algorithm schemes under different number of tasks

ES MPSO/D MOGWO/D MO-NSGA IMOGWO
N Mean Mean Mean Mean

50 6.641 9e—1— 5.964 le—1— 6.625 le—1— 6.860 7e—1
100 5.870 4e—1— 5.019 3e—1— 5.913 2e—1— 6.247 8e—1
200 4.194 Te—1— 3.726 Oe—1— 4.207 3e—1— 4.794 6e—1
400 3.081 3e—1— 2.645 5e—1— 3.197 5e—1— 3.646 0e—1
600 2.567 Oe—1— 2.121 9e—1— 2.688 0e—1— 3.288 6e—1

/A 0/5/0 0/5/0 0/5/0




-+ 3346 - THRRXEFR(T F RKR) % 54 %
3 ARABEBREBHETI4MELFBHV FHE
Table 3 HYV obtained by four schemes under different number of edge servers
WES MPSO/D MOGWO/D MO-NSGA IMOGWO
M Mean Mean Mean Mean
2 2.630 8e—1— 1.651 9¢e—1— 2.501 9e—1— 3.195 6e—1
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8 3.081 3e—1— 2.645 5e—1— 3.197 5e—1— 3.646 0e—1
10 3.564 3e—1— 3.119 0e—1— 3.379 9e—1— 4.1207e—1
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Fig.5 Comparison of social loss rate by different

number of tasks
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Fig. 6 Comparison of load imbalance degree

by different number of tasks
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Fig. 8 Comparison of social loss rate by different

number of edge servers
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Fig. 9 Comparison of load imbalance degree by

different number of edge servers
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