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Abstract As a new paradigm,mobile edge computing (MEC) can provide an efficient method to solve the computing and storage
resource constraints of mobile devices. Through the wireless network,it migrates the intensive tasks on mobile devices to the ed-
ges near the users for execution,then the edges transmit the execution results back to mobile devices. Due to the randomness of
users’ movement,the load on each edge which deployed in the city is usually inconsistent. To solve the problem of multi-edge load
balancing, the task scheduling is considered to minimize the maximum response time of tasks in the edge set, thereby improving
the performance of mobile devices. Firstly, the multi-edge load balancing problem is formally defined. Then particle swarm optimi-
zation-genetic algorithm(PSO-GA) is proposed to solve the multi-edge load balancing problem. Finally,the performance of the al-
gorithm is compared and analyzed with the random migration algorithm and the greedy algorithm through simulation experi-
ments. The experimental results show that PSO-GA is superior to random migration and greedy algorithm by 51. 58% and
26. 34 % ,respectively. Therefore, PSO-GA has a better potential for reducing task response time of the edges and improving user
experience.
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A 55 VAR B s TH3 30 5% B G 1 duc R AT 55 WA RE AR ) i ) B
BAT fe /N 55 107 i 8] 09 48 55 8 B 7 % s
WEHLIE A% 550k 1Y B AR R Nk 3 TR
k3 MVLEBIE
B Noma » C
LiTHP
1. for n=1 to n=Nyy, do
2. HRERE s€ RV,
3. M ABEHLEL rato€ [0.1];
4. for eachiin C do
5 RBGN S B L IR 8 B AL 55 L arr=X - ratio;
6. for each j in L; do
7 s[i][j]= uniform(0,arr) ;
8 end for
9. end for
10. KA HE s MG EMEIFRAFE solutions 24
11. end for
12. 7157 solutions H 4> J5 58 % I Y doe FAT: 55 Wi 17 18] 5
13. 3R [l BLA fie /M 55 Wi o7 15 T 79 77 58 s
5.3 wLHEZE
S —Fh B R 90 B B (Greedy Algorithm) ., 570 8 ¥
X [0] RBUHEAT SR Afp I B — B R AL B T A SR AT 56 DA A
B & R B LR o AEAR SO BT0 SR WS T L A Y AT 55 M) A7 P
Vi) de K 4 300 G HEAT AT 55 3L % 0 G (W AT 55 W) 2 I o) B4 L G ARG
TR BRI T
(DX A GG KT ST i ;
) B — R 731885 re IFIH 530 G AR & B AT 55 1) 1 1
V] LA B 6 4 ] 22 W B A 55 4
(3) #5730 G A6 W AT 55 W) O 1 [ 23 /8 T ) 3 48 A oz, D) Bk
BER IR 7 75 AR I & re_ser PR 55 Wi IO I 7] 5 R 119 30 2%
Xof LI R AR 0
CORMA G @ 14882 30 G B G T i B8 6 0 DL 14 4T 55 i
LB ] 88 )5 AR Ui 48 G vb AT 55 R L BN 1] 5 /0N 109 301 2% %) 7 119
TR
O NG i EB TS B delta , 450 % j TR T HEIL
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M 55 1 /N T delta, W BkE% 2025 58 7, 45 W 4k 28 $04T
OORAES NG T BNL j IS ES NWIE

55 W) 1o B ] LA R 0 % T 2 WG 9 4T 55 kL O 1 B 25 B8 3
COARAT 21/ 00 B 7 23 solutions, #5358 BNk A,

MM solutions ™13 [0l 5 Hfe A I8 B2 7 58 5 45 U [l 225 3% 2,
FOLAE R B TR 4 PR

x4 OB
i A :C,rt_min,rt_max
ﬁLHHJI B

1. rt=rt_min;

2. while rt<{rt_max do

3. EMEMER s€ REAK;

40 B GEE WA S5 NI IE R rtset;

5. HWEBA DGR AR T HWES & EH lefts;

6 while True do

7 if each val€ rt_set<<rt do

8. break;

9. end if

10. WH =4 ri_set PR B %K T3

11. RN S 1B L B L R AT 55w B7 I () 4452 32 1t
set;

12. B =84 Lrt_set "/ ME XS R Y3 2% 09 F by 5

13. WEITR AT 5 & delta=1%% 1
14. if left[j]<Zdelta then

BIR 55 AR 300 5

15. break;

16. end if

17. sCiJ[i]+ =delta;

18. R S L B AT 55 R A )
19. A rt_set.lefts;

20.  end while

21, PRAFHE s # solutions £ A5

22, rt=rt+0.1;

23. end while

24, 35 solutions H1 AN J7 28 X i Y e K
5. 3R [ HAT 5 /M 55w oz I ] 8 07 5% s

6 LWSMHE

15 A AU RN 0 B S 3 X AR SO 4R S i PSO-GA i

PEREITAL .

PSO-GA FX} L8 2k ¥ 78 Python3. 7 BI85 T sL 8K, Jf:
R T 3. 00GHz Intel(R) Core(TM) i5-9500 CPU F1 8GiB
RAM W &4 LiBf7.

PSO-GA WS B &R . P,,, =100, N=1000,R,,, =
0.05,¢1=0:=2,0unn =0. 3y w0 =0. 8, X LI FE S
M :N,.=1000,min_rt=1.5,max_rt=23.5,

6.1 SKIWIRE

5 CHRL20]—#E B i i1 Zk 22 ] 1 ) 2% 38 1) 5 B AT 2Z )
RO IR B R LG . 2% A & AT 55 B3k IR 5% 4% 3R A
% Z 181 1Y) X 48 3 1) 357 il DA T 25 43 A O B30 2 W A 45 Bl 5k
FEON TR 0 2 B0 IR 55 % R, 7 I 23 3 A % 1 HE BA 55
R ) 8] TC PR AE 1) 5 340 2 1) Al 55 4 30000 SR FHIA S 20 A, W3k 2
3,

AT 55 M o7 6 1) 5

*2 WBSEIRE

Table 2 Setting of edge’s parameters

4 W Pl
% B n Poisson(3)
Fi 4 %k E N(5,2)>0
[ k) 0<<N(15,6)<<p+ n—0.25

9] 4 3E B d 0.1<<N(0.15,0.05)<20. 2

R IEDGAB K=15 MBI, 376 5 5T ok
IR L SE g . 450 3 5 09 30 S dh 0 1R, 3 s O 43 b
FUTT BRI 5G JE w1 2052 AR bR L SR 5 AR 30 30T S U R o] 4
M REZE 3T RNE., RADgmbEmE 2 fiox.
Horpih LE’JW{E%%/TFEZILHE’JEFQHQ%LDT

[CIZAEE JOEEINE]
Fig. 2 Topological diagram of the edges

6.2 SRIGHER
AT PSO-GA . B WL 8 53k 5 00 .0 5k 19 £ 55 0

BEVERE . TE 5 RN E I3 5T 0 BIHEAT 10 057 T2 S0
R AT 55 ) [ FF i) AR PP PRAT IF ) 7 5 TR AT 20 AT
6.2.1 AEZ-rf A

R 2FH T PSO-GA . BEHLIT 58 1 R 500 BB AT 55
T JSE T 320 % 4 A 05 R A 95 ) ;I )

F 2 RERT 3 R AT 55 0 B i)
Table 2 Maximum task response time of three algorithms in

different senarios

None PSO-GA RMA Greedy
b8 4| 7.82118 1.37344 2.08186 1.49725
& 2 4.04187 1.30573 1.89221 1.47492
& 3 12.27959 2.26875 3.0019 2.86633
% 4 37.78752 2.33112 3.30156 2.67757
& 5 13.11569 1.96419 2.86555 2.34185

B3 N B R M T AR 5 RR g R 3 R R T RE X 2
B e/ 55 W B R, BT DL AR SRR RR 68 SR A5 1L U5 Ab
AR B 3 T A AT S g B RT3 O PSO-GA Bk R
H T IR RR LG AR LRI Bk S E R
HLEEER AR BB AP T A7 1 R BUIX (], SRR ZE B 2 RUF
HA L 0 RN (9 T & BV vk 4 TR I Ml A o 4 R A ) ) e
iR AT W8, 1Ak, PSO-GA BI45 B AL T RMA K L ] &%
s 51.58% , H PSO-GA &5 AT Greedy 19 b5l 55 55
EE 26.39% .

Response Time/s

Senariol ~ Senario2  Senario3  Senario4  Senariob

P 3 N[ 5 A d AT 55 i i (1]

Fig. 3 Maximum task response time of different algorithm

T SO SE  E e I M R — AR A A o 48 AR
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rto BRSLVEAT B 4 SR £ % I P o S 0 v T IR Y R 45
bk re. 0K 5348 b5 1 B AT O L R AT B0 0 AT 55 o )Ry s
VF1) £ 24k 2 10 5 G SR 18 A 5 A L DU R s RS 0k B v R
EP

T4 F BEALIE RS S0k & 1 F 58 A A 55 o I A ) A 48R
B R0 R T L 3R TR A B DL S S B 0 AK S B WL A Y A 4R
AR BEALE RS S0 LR — R L 4R/ IN B R AT 55 e i Bef
6], {H 2R R AN A PSO-GA 500 B B i i
6.2.2 A2/ HATH R

B 4 45 T 78 5 Flig s b PSO-GA . FfiHLIT 5% A 37 0 5
W EZATHR R, WA W 5 LT RS RSB S A H
PSO-GA % iy B [ e . X2 B PSO-GA 75 AT £ K
B 3 AR S 4R, R v A Bk 1 B TR R S R S R
i, TiBEHLIT R B B PSO-GA 25 1 %8 Z4 i1, i ] 88
22 M 4K DR AR T AT A B0 2 LA R AT AT ik Y e AT 45 i 7 B ) A
T L R HGE 4T R A B PSO-GA Bk E /. XT3
BV B R K A 55 1 B IR g K 30 AT AR 45 B, T R
% 76 55 /0 B BN 3K B 26 1k 4 R T R T B AT 2 AR AR L BT
I AE 2% Y I 1) B

80 1

- e .
70 4 I
” *— PSOGA
$ 60+ —4— RMA
E 5 4 = Greedy
9 40 4
=]
2 30 - - = a
3 -~
o 20 4
10
. - - . x

Senariol  Senario2  Senario3  Senariod  Senario5
4 R [E) 5k 0y As A7
Fig. 4 Processing time of different algorithms
P, 200 S BB AT B RN AT LUE A T A R R
TR RUT 45 B L4+ 1T PSO-GA 1] KL T4 3 £ 481
KABRRL S MR LES .

7 Wit

FESEBR Gore b, AR T A 1 B AR BE R & AT] 2 18] 14 1% H
R SRR, B G BE B OB M A A e A M E R . A
T NAEF AL bR, A S0 E K A4~ 30 S 4R 45 4 b &5
A T 300 2 22 18] 2 4 12 G . 24 P P T I 45 1 T 31 2%
BEUR , SR XA P AR & R A & S
H BN — B, B At A B i AT S, T DL AR 0 4
A6 19 T A X B 4, BE T O A0 2 A 301 2k ) 4% 19 I K AT 55 )
7 B ]

Wit 6.2, 1 AP AYSLE R, PSO-GA BE#% N 4> 4 i
30 G A0 R SR AL A AT AR S5 R I 8 . AR SC R R ik
GNP IR AT 55 B B 5 FL AR Ml 417 A5 AT, AR B2
GeAT AN BB X AT 55 HEAT RS L B R B T S BT
S BkIH. h Tk PSO-GA SR R
e TAEHR AT B AT 5 1 Z BT 5, B e irih 4 1
WG AT 55 AT 2 AT A%, 31 38 4 B8 Jy T 5 B4 10 200 IR 4
S AT 45 1) Ml o s )

TE 6. 2. 2 WA SEIG T, TT LLAS A PSO-GA REAL TR K
FBF ISR AR AR & B AR &5 W 7 & . Bk, 9 T4 PSO-GA
A T e R B A AR BB R R S AT AR 1k

WH B KRR TAEZ — . B REE G W T 098k I %k
H— A BE S N T T S PR IR BT P BB SR T SRR AT

S I 1Y 9 JRE T 5
BERE N T ORIEGE A G S5 RS B A B Y

QoS H Ul 2 TC Lk 9 4% 11 B 4 , 412 ro 301 2% 1) ¢ U5 A R, AR X
T —MEF PSO-GA WEZH G MBI R L. ZH %
W35 A FoR A NP [n) B KL F B O 4k 5305 15 3 % 5 0k A 45
B IR U B A A R AR T RB AT AR B A B
KM R D GAT 5 VB % . B, il i O B SL R E W
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