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Server-reliability Task Offloading Strategy Based on Deep Deterministic Policy Gradient
LI Meng-fei' , MAO Ying-chi"*, TU Zi-jian' , WANG Xuan' and XU Shu-fang'**

1 College of Computer and Information, Hohai University, Nanjing 210098, China
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Abstract With the popularization of smart mobile devices,a new generation of mobile applications such as face recognition and
virtual reality have gradually emerged. The limited computing power and battery capacity of mobile devices cannot support appli-
cations with high computing requirements and latency-sensitive applications. Therefore, mobile edge computing(MEC) is pro-
posed to solve this problem. However,in the MEC environment,the reliability of the edge server is low.and the possible equip-
ment failure will lead to the existing offloading decision failure, which increases the application response time and reduces the user
experience. In view of the possible failure of edge servers,and considering that the deep deterministic policy gradient(DDPG) al-
gorithm can better deal with the problem of high-dimensional action space through the network fitting strategy function, this pa-
per proposes a server-reliability task offloading based on deep deterministic policy gradient(SRTO-DDPG). The main work is as
follows. Firstly.the failure rate of application execution is reduced by duplicating subtasks for secondary offload. Secondly, the
task offloading and resource allocation problems with server reliability constraints to minimize application delay are modeled as
Markov decision process(MDP). Finally,an algorithm based on DDPG is used to solve the problem. Simulation results show that
the SRTO-DDPG strategy can effectively interact with the environment to obtain the optimal offloading decision,and its perfor-
mance is better than the local execution strategy(LLE). Compared with the single location task offloading based on deep determi-
nistic policy gradient(SLTO-DDPG) , this strategy can achieve a low total delay of about 26. 16 % under reliability constraints,and
can better adapt to the reliability problems of edge servers in multi-server scenarios.

Keywords Mobile edge computing, Task offloading, Resource allocation, Deep reinforcement learning, Dependent tasks

#H5 H91:2021-06-04 3R f& H I . 2021-12-07

S U L LA T A% (BE2020729) & 3 095 49U A A% T (ZX1.2020210) £ 2020 46 B 1L MLl 2 i 36 HH-00 90 1 « of [ 4 i 4 1 5 i
AT H (HNKJ19-H12, HNKJ20-H64)

This work was supported by the Key Research and Development Project of Jiangsu Province, China(BE2020729) , Gusu Innovation Leading Ta-
lents Special Project (ZX1.2020210), 2020 Kunshan Zu Chongzhi Key Tack Project and Key Technology Project of China Huaneng Group
(HNKJ19-H12, HNKJ20-H64).

WAEVEE : B¥ M (yingchimao@hhu. edu. cn)



272 Computer Science THEMFL2  Vol. 49,No. 7, July 2022
. e /MR B SE (4T 55 30 285 98 U 4 TR [ R A A T R AT R e R

A5 B RS Bl R A BT S R G HE LB ST (VRD L 5
IS CAR) Al 28 il 45 o7 FH 3 50 40 2 SR 92 e 58 3| 5 %%
ERIG AT 45 . FELVAE AR P 7 b, = R s S
o di 313 5 ol L = D 355 BT B IR AR K 4
T HATRCR 0 i F R RS s IR A 7 N A5 R
PR R, T H0E (5 RE R . AL AR 23 MRS B v B
ASA e T A L AN AE T A s AR R AT 55 BT TR AR
A T AR L R A b DA L ) B RS Bh i ST 5 A Ol — OB AR
IR PG B — Pl T 5N = B 0 3T #% B B I 4
NGB YR T LR AR ERE S I m iR T R
Hh 2 i A ] 5 )

22 1 )% 31 1 211 %4 (Mobile Edge Computing, MEC) ¥
B et TR SRS R0 20 BT SR AT T AT
. SRR R — & % IR 55 3% B 00 BUAH H
ZA G R 55 75 U R AR g il — 25 48 T R 5 0 B IR PR g L 46
S N R P AE IR . SR, RS B30 Sk 15 B BT I 45 1) S A M i
(E) Aok R T P AT 7 ) R R b TR OB B 50 2 R 55 R
Tt I 0 U 1) (4 1 8 1T 1 AR R TR AT 55 AT 58
A BE IR T A5 B A R B AT R . D ERNR G E
A2k R 55 75 5 1 H A A SR T O TR Ok, T R 0 A o
EASUE 38 R A e UR sl R

H TR X 2 IR 55 A 0 R AE M ) B, AR SO R 3R R
DDPG [ g 55 #5% 7T 35 PE AT 55 81 28 5K W& (Server-Reliability Task
Offloading Based on Deep Deterministic Policy Gradient, SR-
TO-DDPG) , H F MW 8 3 7 & 17 & Wl 0F k%
BR [A] i 55 %, LA S AT 55 BAT I AT SE . 7R ORI 3 5
AT 55 T B A AR i PAAT A TR 2 3 B T 2 IR S A s
T 960 4 380 AN [ T A 30 2k IR 55 A o R BT R R BN e
BT 55 (5 SR E B R R EH Rk h R
TR B B AT S5 AT S 5 R AT 55 3% B R R 1Y 3 2%
JIR 45 A7 b B, DA b s/ 10 % IR 45 4 I e R 1) B

AR [B— AL P AT 55 M55 TR SR R MR 3h i 4T 57
Ysc, B 1 FTR 0% IR 55 A5 4 Tl o S 0l 5 P om L X
WNE m A~ S MR 5% 48 0] DLk P 3 & (User Equipment,
UBRHEIR 5 o KRN 0= {51 050055+ 5 ) - P BRI E S
FRHR N={1,2,3,, N}, FP&&0LEAT 55 B2 804T
—IEH BT I 3 2 R 55 4% b 47 Ab 38 L 3552 R D 4 B R TR Y
WA~ % IR 55 2% » TR Bt ] DAAE AR M BAT AR 55 . B T iz 5t
T AN GRS A AR EGE AR R R F AT S5 T DL R
Ivi) 301 %% % 55 4 S50 230 A7 47 1k Ak 2O [ IR I 48 [R] i FAT: 55
AT LASE 2o RN R ) R AR s AT T SR, AR SOy B T
[l

() 2 ) U S 80 0 5 1 0 48 v A 55 S 480 1) T
a3y T M 2 A R R AT S5 LS o R % B A
AN TR 300 25 M 55 4 0 AT Z R VB, DA O R AT 300 2% Ml 55 45 e e I
F B0 B IO 4 v AT T S

DOTEZ AP RS LR S W R 2R R T

i3 2 (Markov Decision Process. MDP) ,

(3D TR BIAE 2 [ BB 32 T ) 2k T % 32 0 2 1 50 ik
#6  (Deep Deterministic Policy Gradient, DDPG) ) % % 3K fif
A 55 HIARR WS L O FLSL IR 45 R R B, SRTO-DDPG 3R g BE A 2K
Hb 5 PR35 A8 HDA T AT d5 O 1) 3 e 5K, F Mk BB AL T AR S AT
HWE (Local Execution, LE) s HAH Lt H A5 51 25 Hh 5 19 4T 55 50
3 %K W% (Single Location Task Offloading based on Deep De-
terministic Policy Gradient, SLTO-DDPG) , fIf i 5 W& 7€ 7] &
PEA I T RESCIAK 20 26. 16 6 1 6 4E 3R , fig 5 00 47 b 35 B &2
I 55 45 3 55 v 30 5% IR 55 2o 1 T S e 1] R

A 2 WA BT MR IAE 5 3 WA T IRS 27l &
PEAE 55 1 2 [A] AL TR 5 55 4 45 45 10 T T R B O M SR M AR
JE B4 I 55 45 T R AR G5 I B 5 5 5 W EAT T 5 L S BR AN
GER AT s B S B A4S0

B IR Ees

R 2 I HEAT

8 AR B
N R

s T BT
EHPATRIK

1 2 2 M55 a RO AT 55 1 40 5

Fig. 1 Multi-user multi-server dependency task offload scenario
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tolerance failure rates
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