IERZEFR

Chinese Journal of Engineering

FHIBNYIBR P sh A BRI TR RS

HREX LT 5

Fairness and energy co-aware computation offloading for fog-assisted IoT
CHEN Si-guang, YOU Zi—hui

FIUHASE:

MRIEE, JUT-EE. SEH B I Hp AT BT[], TRERR=2240, 2022, 44(11): 1926-1934. doi: 10.13374/j.issn2095~-
9389.2021.02.19.002

CHEN Si-guang, YOU Zi-hui. Fairness and energy co—aware computation offloading for fog—assisted [oT[J]. Chinese Journal of
Engineering, 2022, 44(11): 1926-1934. doi: 10.13374/}.issn2095-9389.2021.02.19.002

TEZR R View online: https://doi.org/10.13374/j.issn2095-9389.2021.02.19.002

LT RO I A SO B

Articles you may be interested in

TE [ K O I 55 ¢ €50 H A ) S Ay e 3 IO 2% 10 A

Heterogeneous cellular network optimization for green access of loT traffics

TAERRE2A. 2020, 42(4): 483 hitps:/doi.org/10.13374/1.i5sn2095-9389.2019.09.15.009
2T MRS B P DR T R A R RS B iR (I RE R AR

Minimum energy path of a solute atom diffusing to an edge dislocation core in Al-Mg alloys based on empirical atomic potential

TAERFF2AR. 2019, 41(7): 898 hitps://doi.org/10.13374/1.issn2095-9389.2019.07.008
T ) 2 N IR AP E R IR R TS I

Trusted affective computing based on hysteresis characteristics of the elderly

TARERFE2AR. 2017, 39(10): 1591  hitps://doi.org/10.13374/j.issn2095-9389.2017.10.019
AR R AR v ) e R AT S — R RS AR

Clusters of point defects and one—dimensional motion of clusters during irradiation damage in materials

TAERF2AR. 2020, 42(12): 1535 hitps://doi.org/10.13374/1.issn2095-9389.2020.02.05.001
et PAAET 14 1R 2 5 TC e P 408 B A e SR

Data forwarding strategy for wireless network with intermittent connectivity based on energy equilibrium

TARERF2EAR. 2017, 39(6): 962 https://doi.org/10.13374/j.issn2095-9389.2017.06.020
VB P A be g i A B R T A T

Migration behavior of alkali metals in an iron ore sintering process with the substitution of biomass for coke hreeze

TRERlF2AR. 2021, 43(3): 376 hitps://doi.org/10.13374/j.issn2095-9389.2020.01.20.002



TR, S 44 36, 5 11 ]: 19261934, 2022 4F 11 A
Chinese Journal of Engineering, Vol. 44, No. 11: 1926—1934, November 2022
https://doi.org/10.13374/j.issn2095-9389.2021.02.19.002; http://cje.ustb.edu.cn

5 5l B IR M b 2 P RERY TR AR

REAE, TR

1) T 5 HIR FL DR 2 VL 90 48 it TG 230 15 R 6 I o 0 2 50 %, A AT 210003
2) 7 ML R A4 VL IR 4 15 5 M 25 H R RGO, B AT 210003
DR {5 /E#H, E-mail: sgchen@njupt.edu.cn

 E ONTHESEARAEMBNYEER, AR T —MEMB AWM ER L. Bk, RTFEWS
THRRE ST L S8 IR LA R R 55T S BERE S T T B e R R A T B, M T — N B/ MU T (T 55 58 BEL BB RE 19 T4k )
AL R, BRI T BT B R R AR BR R E] R R A P RERE SR MBS T TR R IR A B Lt LA (R 2R
FE5AT S 7 LTI REAE . FEES . TR ) A R TR R (1 1T T A T bR LA AR AS X F 55 75 d pe FE A P i AR i B ok
s T HE 0 B R R S AR AR URAD T R, A A T s A EE A AT S5 TR SO IR o L, 3k B e /MEAT 55 b 2R
SRERE. IR, O A R R IR SO ERE B B SIGE 1, B S MENIE B 2T 5532 RN S A, AR
SCH R EREFERAL, 5579 S REFE AN Pk e, BN i P T 23.6% F131.2%. #F—5Hh, %5 RHEANRFE
SR DL BRI 55 RN EREE T AR BE S R I PERB IR 38, R T r RE e M S R AL

XEIA RIS SR AT RS BB IME; %% Ay

%S TP393.0

Fairness and energy co-aware computation offloading for fog-assisted IoT

CHEN Si-guang"?®, YOU Zi-hui"

1) Jiangsu Key Lab of Broadband Wireless Communication and Internet of Things, Nanjing University of Posts and Telecommunications,
Nanjing 210003, China

2) Jiangsu Engineering Research Center of Communications and Network Technology, Nanjing University of Posts and Telecommunications,
Nanjing 210003, China

X Corresponding author, E-mail: sgchen@njupt.edu.cn

ABSTRACT As an extension of the cloud computing paradigm, fog computing has attracted wide attention due to its advantages of
low energy consumption, short time delay, and high bandwidth saving. Meanwhile, the fog computing-based computation offloading
mechanism provides strong support for alleviating the pressure of data processing, realizing low delay service, and prolonging the
network lifetime. To construct a green and long lifetime Internet of Things (IoT), this paper proposes a fairness and energy co-aware
computation offloading scheme for fog-assisted loT. Based on the joint optimization consideration of the fog node’s computing capacity,
bandwidth resource, and offloading decision with energy consumption fairness, an optimization problem is first formulated to minimize
the total energy consumption of all computation tasks. Second, a momentum gradient and coordinate collaboration descent-based fair
energy minimization algorithm are proposed to solve the above mixed integer nonlinear programming problem. In this algorithm, based

on the historical average energy consumption, distance, computing capacity, and residual energy of the fog node, a fair index is designed
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to obtain the offloading decision with the optimal energy consumption fairness. Minimization of the total energy consumption for

processing all tasks can be achieved by jointly optimizing the occupation ratios of computing and bandwidth resources with the

developed momentum gradient and coordinate collaboration descent method. Finally, simulation results show that the proposed scheme

can achieve a faster convergence speed. Meanwhile, the total energy consumption of this scheme is the lowest compared to the random

selection and greedy task offloading (GTO) schemes, the energy consumption fairness of the fog node is the highest, and the network

lifetime is enhanced by 23.6% and 31.2% on average, respectively. Furthermore, this scheme can still maintain its performance

advantage under different numbers of fog nodes and different task sizes, indicating the high robustness of the proposed scheme.

KEY WORDS computation offloading; fog computing; fairness index; energy consumption minimization; network lifetime
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