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Double-auction-based Task Offloading and Resource Allocation Strategy for Mobile Edge Computing
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Abstract: In the mobile edge computing (MEC) system, users’ offloading strategies will affect energy consumption and
computing cost, which in turn affects the users’ benefit. However, most of the existing studies have not considered the
impact of users’ offloading strategies and resource request strategies on the benefit in the random distribution of edge
servers. Therefore, this study proposes a computing offloading andresource allocation strategy based on an improved
double auction algorithm. Firstly, this strategy models the interaction process between users and edge servers as a
Stackelberg game and proves that there is a unique Nash equilibrium point in the game. Secondly, the users’ willingness
to offload different servers a_nd the amount of computing resource requests are calculated, and then users and the optimal
server are auctioned. Finally, the traversal method is employed to exchange some transactions in the previous auction for
the optimal overall benefit of the system. Simulation results show that, compared with other benchmark algorithms, the
proposed algorithm can improve the total benefit of system users by 33.4% in the scenario of random distribution of
servers and effectively reduce system loss.
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B 1 BT o0 R A oS U A SR

WA P ES U, A% RG4S %ES E
s BYHASE T Wy, AP R Uyger, G RET #8388 Ups

1) 383 30 (4) AN (14) TS ) 8 5 RE A R 375 3K SRR RS, 4
UL G IR55 UL JT A BY=(EY - E)=o, LIRS 7 BA
I Wy =@, K ERE W, = o;

For each user in U/ JJj F F 46+ M BT A L P

2) WH P S r ek P 0 s R NGRS & . R <S8,
KR FH P i PSR i1 RS 4, #’lﬁﬁ)ﬂ)ﬂﬂﬂ)\Eﬁjqﬂ, I H Dj~Dr-
R;; , Wye—Wyou; T W MH P S 0F R b ik R — MU 2R 55 s 4k 4
FWr. 3k 58 A IL G R S5 ds Ia, I i A S R, TR
F P IO RIANF Wy =W 0w, ;

End for

3) W & 2 M 55 A A S B IE R T HES, e 1 2% 5% 2% DL T
liilal Mﬁﬂﬁfﬁﬂ?ﬁEUZ(Ef/,m,E;/,m,EILV/), Hrpp < <p;<-<py.
XL MRS SILRCH A SIEY - ,E}’,m EY A i R
SERIETHRHED, X EY T & T H aE sk v S R B e 1 51

For each user in E%//Jﬁ/f% n AN RS #RVCHC A A

4) WNESIEFESF 1N wy, BOSEER j DN IAGAST 810 TR, T

MAZIR S SIE PR 1 AN P ). WRR,, <Dy, WK w; S EDE R, |

o ). R D, <Rui,jj‘JFHRui,N<RullvN, T35 B 10 2% R 55 45 TEVE 38
e, FIWT N —AIDLEARSS A W R IL LR 2535 1) T BB L 138
6 FLATH S P P 20 i 2 45 B3 VA R I, T i, S S5,
BB, S A $

End for . ’

For each user in W//fI¥R R UG EC A S, S84 52

5) FIWT R w; A AT LA AL A IR 55 48, WRR,, j<D;, W
B w; S TNE RS j, A Z R I EIIVCEL S Wy, W 0u;
End for

for each EJU in EY, j=1,2, -+, N/ HEA UG RST A ULECH F BAF,
TR R

6) 73 Al (6) FIZX (8) THE I A Ulyger FHIUZRMR S5 283U A Us 5
End for

If || Ugs()-Ugs(-D) || >¢

P
) B U B p o pyogls TELLHE 1)-6)
End if

PR |, B8 2) MR E, H R %
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S BT 1 PR P, A 00 B 1, DR A 1 B
A BRI (R0 M 55 5% 3R T VB0, H e 3 T
REAEAE TR ISR TR, TR 30 i 4 1 — 6 A B
UG 1020 P 25 38 b 5 PR3 2 U S U, AT 5 B 43
FR P32 9, P A0 A B 1. DR 7 i
T4 2 ST BEVR IR0, H5 SRR ) 50 T 5 93
T un <\

FE58 2 SIS AT, R TSR R 2528 2 1)
HEAT I Sadie, WD IR 4), B A58 th 343 5 U
RO P B s 5 2 I 1 45 2 i Aok 22
LT 3 R L.

© W L% i 1E E, ERE RS AT
ST, TR IR, WK% P WEY a5, JEmA
Eth.

@ WRF PUES (1 E, LSRR AT
DL % B R ARV IR, FLAES 18 Ey LRI

VRN FEY LS AMESTE B, LI EVR, W2
S5 8 j AN REIEAT AT 95 A0 .

® WAL @ P K AE, B3 E; 7L T

AZHe WRYRy <R, ) Rus ;< Ruyjs W E; REHEAT

=1

S, B E, T WASCH T P o S T 2 21
LR B3 ., (LB B B A2 ARG, A4
E; DY T EIEATRATSS Sl I R — 25 28 9%
S0 1] DhBSH T 55 A SR, UK A BA S B 4T
ST, TS Ey 10780 4 7 B VR

25, SRIGCR P AT 152, S8 A —
A SR T 55 % 7R (R0 320 45 R 55 28 015 o 4 U602 75 2
Ruj<D; RICRUEAT. 256 2 e HA3EIR, ARG
VB U S R, LRSS P,
MR IR AR S N, R, SR 7) @
Jo A U 5 50300 5 P 25 R 2 A, AT 1 45 SR 5o A
PRTID 0 55 28 B B

5 55 R L 2 ST L, A5 SR th R 0 A )
PET: 1) A0, 1 B 5EH 20 T B AR, R OULE
FEAHE: 2) L POSAT B HL B 3, AR
LA AR ISR H A, T 46 B AR 0 P
AR LS 3) MISESEAR, 0 VIR AT R,
60 25 B AT B SRS 7E RS, 4
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BT o0o AR B &R 5, 2 A A P 4 52
B, PR T B CRIIL SR 5548 58 BN S, R
oy P 4 b B B, PN RS A 56 2 #dh st
AT, R SR AT RS, TR R A SR — R A L
) SR s AR, A ORI P e] DL B 2 5 40 52, SR
RGBS AR

RN IR 2) B IR A, H M A
F, BRG] Y O(M); AP 3R 4) BEkAT BT 5
B, 20T B B v AR 55 468 BB (0 FH P a3k A7 38 73, 1% A %71
B KBRS M, TR TR ZE R A D O(M). i
JiE—A i, 757 i R N-1 NGRS, PA
FIT 2 75 TR E BRI S, & R I (A
N O(N=-1), K538 4) 1) KA A O(MN); 2558 5) %t

SRIGCF P LA S, B ORI A PR, TR

849 O(M). 8 i 5 — AN P I, 6 S 1) N A4S
5588, LU 2 75 4 A B R i P S A
Sz, AEANFH T AR I O(N), BRI 53K 5) 9 5 e ]
N OMN). &5 b, 5L 1 Wi ) 524 O(MN).
TR, Fr0HIEER L RO AR
JE MBS Hl i O-1 75 60 1 R, A6 P 90 S RS Rl
VETS 6 1 LU, 35 0K 1 e A A .
RSB P T 55 TR R4 L, I ELA T AR
QoS KR, BEAFH P2 4 A I AE SR, [R5 P ok
VIR di /ML, TCI KT T 2 L R 5 A .
FLAESEBR A, AR MR YU 56 52 R T A
SCHR HA ST DA 58 4 VAR TS 1 R A AR

4 PiEgR S0
4.1 SWRE 7

2 07 B e B Bt o B T 7
FEV B R BNX B R I 5 AN S R 55 A,
FHLF 40 A 80 AN 130 AN, R 7L IR 45 88 2 1) Ly
SEM S B IJUA I E 2 e, R IR 55 A 1) 46
EMT G HI ) RE R F P R ik 45 4 BB 23 A6 72
F4208 1000 m FIX Ik, Wil 3 fiw. 20 @) RS 50
HA =01, £,=0.1, B3=0.8. FoAth 50 % FLARKAR G
W 1 PR, W20 scsn 45 R~ 5, I HRIBLF
4 PR UE VL BEAT X L

BEHLUCHC 5% (random matching algorithm, RMA):
P BENL S 0 2 I 55 2 HEA T H 32,

JIit 7 VCEC 573 (sequential matching algorithm, SMA):
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FALT AL GBI TE, T 2 BRI G IR 55 st i
HH R 2] e 1 2.

SCHR [25] 3 H Y (breakeven based double auction,
BDA): #1014 Ak %5 45 A 0 [0 {E AE N breakeven
W AN SURT S b N ERE E (EE 0 VAR

SCHR [31] 2 H ) (double action of multi-type
multi-resource based on dynamic pricing, DAMMDP): Ji,
DhAZ 5 W i & eI 2 I 55 4 TR 1, I Haz i i 2
FRIWAC 9% S et BR3¢ IR 55 5 R AR ( MARER e vt (30 ¢ I
BB IR A L

5

X

1000 o fijJ
X NG5

-1 000 1000
~1 000
K3 WP 5ih%mssEha s
Ty
1y Vi BHE
uE e SR E
A P s s B (5, 10]
N BB R ST, 1, 15]
E 55 Hdf 5 (bit) [30000, 40000]
F P EATHERS 9% (MHz) [10°, 101
FEh B & RHT T (W) [1,5]
NG5 HTHERE T (kb/s) (450, 500]
LIRS BT H I (W) 20

42 HESERSH

K 4-1& 6 Jieam 1 AR L B xs T s UL e
FUSMER AR ARG SRR . TGS HcE 1)
M. AT DU L, 4 ORI, 8 SELE R s A
JR D UG e B b R A AL Y, RN eI 1 R 55
s A B RIS R e e S L, A
HRRT CLULRC 45 AH B I 3 e 55 4% 29 1 P B gk -
THIS, JA MR 55 4% B TS B LP- 4 7 B 5, DR %55
IR A ZE A 3K
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FEOR. 3R RO 0 G IR 55 o VSR DR AESR N T
I UAH SR o TR BT AG A H OR B 2 DL C SR Y
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RS 3 2 1A AT 55 50 e, DRI AR D IR P 202
WK B R . B PR P M 8, BEHLIC R
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E KWL UG I8 A0 IBR: UC 12, PP A 55 800 B 1 s &
PR B I BT, (EL24 P PSR B5A 110 LR, S Rl
TR PG TR BN D2 R AN D
G55 A8 BT R BT IR A 5 . 5T DAMMDP 8%,
F T T S8 A UC P i S A B B
5 FE P 0 MU SR, T B % A 2, R
B FH P 1 8 30t T . T BDA 03500 T 4275 %
G SRR, Lo Bl A i 13005 PR % 58 1
PSS, BB P HOR BN, FCR s 7
0. AL T YU R AT R, TR R S
Ve e A PR, PP AR A DA,

K 5 R, B P B0E M 80 2 90 B, ULk IR 45 4 B 3K
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ES, FERAE IR T, 24P P S S 0 T, P2 R
5 B0 SV IR LG B P AT 45 o ) e A, RS HE LA
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W R 2, X TR BDA 23 A e i i PR
S50, R UL 2R 55 5300 3428 2 W% 717 DAMMDP
LU PP A, AT 52 136 8 Y 4 3 S
M55, (13N 4TRSS SRR R (e

NSKG EPE‘L;L At BDA 5% A1 DAMMDP 5.
A A UC TR 7 %R - 5 LD i o 5 1 i 2 . o
AR AELP 0 28 I WIS 76— S % 08 I R S DL 1
FE P ke FLOH B35 47 16 ) 2 9 R 5 P, BDA
HEA DAMMDP Hik#H A%, BT IDAG Hik

eV T ) T R, RO B £ 2 D P ik S5k 100 B

5 BG5S, ARSI H O B AR T
D5 4 R P 530 R 4 S DL

IDAG 5 3 H - 5 o 55 3 78 1 2 UG IR ™
an GRS RT3 R 33.4% 8.2%.

7RI 8 FER T MR RUR N 1000 PP RS
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SR8 R YRR SR R B
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P D UC L FR J B 206 7 S W 5, 350 2 B A B o 3
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