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Abstract: Mobile edge computing (MEC) deploys edge servers to the side of wireless LAN and offloads some computing-
intensive tasks to edge cloud servers, which can shorten the distance between computing services and mobile devices and
reduce the cost of data transmission.This paper considers the problem of computing task offioading in the mobile edge
computing environment. By exploring the heterogeneity of user experience sensitivity, a ternary combination model of
the number of CPU cycles, data size and price is established, and a computing task allocation strategy based on contract
theory is established to maximize the profit of cloud service providers and ensure the non-negative benefit of mobile
users. The optimal contract design strategies for complete information scenarios and statistical information scenarios
are discussed, respectively. Simulation results show that the proposed schemes can effectively realize the offloading of

computing tasks.
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FBY oy P A AT = AT B BRI, B OR 0 TC s FH P Y
PRIRA I IR, SRS AR R B G rh % R A I
HEE LR, BHR - prd A0, — pr B — AR,
B8, B P A7 25 (Rl Bl B s A e se EE b

R G _E IR, K MEC W 4% 11 54T 55 43 Tic 55 s
S TN B

BE1 MECIESS rBCmAL & Lt Sk,

N WIS EERME Ty, ..., 7k, 01, .., Ok,
PAR & RTR FHUNG, - .., Ny, AL 5 RUA pre,
B A it B pr®, B B R B A AN A 2 T
B 1) by, CPU iz 5 Ji 191 55 5 B BR 1) D A1 B> 5 24 33

B ] d.
-
while fx > pr® & 7 > pr¢ & K > 1do
d% = D/Ng;
bi; = B/Nk;

T = Trdj + 0k bj
if i > dg & by > by then
dy = di;
by = bi;
T = Trdj + 0k bi;
D =D — Nkdj;
B := B — Nkdj,
else
di = min(dj — dg);
b = min(bk — bx);
Ty = Trdj + Oxbi;
D :=D — Ngdy;
B := B — Ngbj
fori=1: K—-1
dif =0;b7 =0;7m7 =0
end for
end if
K =K-1
end while
32 ZitHERg=
—ROR UL, S84 FE AR P 2R RLE B B M,
HEMERE WS R, HNILFEES I E RS
SR = RS R BEIR AN RN (7, 05) B 7 2
BRI, UL S 5% st R S35
N. BB, IC S A A 2 E 3l 2, Bk 1 AN L &
BN R T 2R (7, 0) IR o HOH P 20
{ N} IS0956 A2 B R 2R %% P eR KON
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K
KT = (n1,na,. o) R T =D i = N.

k=1
5 R 55 7R ) H AR D B KA T B 2, I B
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E{R} = Z (1) [ Z ng(m — pridy — prbbk)]
nen kel
AR5 78 B 1 AT AT A 78 AR A, T R P AR K
o {dnbomi) ELR).
s.t. 0 g 1 < 7'1d1 + 91()1;

T 2 Tp—1 + Te—1(dr — dp—1)+
Ok —1(bx — br—1),
T < Th—1 + To—1(dp — di—1)+
Or—1 (b — br—1), Vk # 1.
EIE3 R E PRI ME— R vy, O
dy < ... <dp,0<by <by<...<bp0<
0,0 < 01 < 0y < ... < O, W} —

dy <

<
1 <
Ty < ... < TE

{Tldl + 016y, k=1,
Ty + Te(di — di—1) + 0k (b, — bi—1), k # 1.
(18)

BT WA SR 2 (18) 45 2 A W B A2
G 1HE A 7R B A, DRI — 8 2 VT AT A

s 0. X BLR A SOIEE, R 3 L R e s
FIRE R m AL, H T 84 F M E I EES
] 5 (1, B Ar R HN 5 A 2900 4% 2 F0 i E L, BT BA
WY E — E AN KRB A YRR
(Tk, O)) AR & L0 R ), > 7w Wk = 1,0
By > ab XRAT = 7 x dy + 0; x by, AITEA
T =1 X dy + 0y x by BRI IR A, ik > 1.

Hk > 1IN ARG, {7, } 2 E B 1A 3
AT, B 2

7 < Ty + Te(de — di_1) + 0k (b — bi—1),
(AWN

mr — Th_q = Ti(dp — dg—1) + Ok (bp — br_1),
31
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Th < My
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o, 5 AT TP J&, BT AAS AL, BRI AT i {7 } 72
AR

ME—1. [k R 3{ny b, mpy # T, Vk € T
73 E{Upro }({m2'}) = E{Upro}({mi ), WAFAE S D
— R RN ((74,05), (75,0;)), %F B & [F] 4 A% 7]
Wy < mp May < ar ERBFIH 75 > 7 M
P e, iR B 7y > wp, SRR TR
(71,61) BIIR Z% A DAL, B e AN s, RIS { )}
eME—1. O

xR $34%
#i by = by, do = dy, W A8) FTLAFRIR A
T =
k
T1d1 + 91b1 + Z’Tj(dj — dj—l) + Hj(bj — bj—1)~
j=1
(19)
FIH = (18) F1(19), [ JE PS5 W] LLAL 17 A
K
P6: max E(Rk);
{dsbi} 3
St0<d1<d2< <dk,
0<by <by ... < b (20)
Hrp p
E( Z@ dk[nk kapr +Mk Z TI,J}
Hen Jj=k+1
K
Z (7 )by, [nk(ﬁk —pr®) + vy Z nj},
wen j=k+1

Hupp =10 — 1, v = 0 — 01
2 FESEBRAE O, DA 20N I L T BAT 45 il 4
A (16) 1 (17), FE 11 A il 55 Y5 RN 20 o 2644

neC kel
> d(n)> npbp < B
neC kel
TEANZE B2 25 A (20) I, ] 8 P6 7] LLYA &5 Ky
WO O 28 P ) )
K
P7: max E(Rg).
{disbe} =3
s.t. Z d(n) Z npdr <D
neC kel
> ®(n)> by < B
neC kel
dp <dp, k=1,2,...,K;
by <bg, k=1,2,..., K.

HH 12 r) A2 — AT SR e 1 R, AR 25 5 75 3
SR A T SR Je @ P71 SR AR 5 SR 2 k) 2 P6 1 £
HSEA (20), T2 2 1 0 ) 1) R ) fie B Dy B AR A, 75
W) 75 B AT AB R B IR SR a0 R

BRI 7] 7 P7 ﬁiuaﬁmﬁné\é@ﬁ%ﬁﬁ%é’ﬁa
{(dy, br) }, EAWERZM0 < dy < dy < ... < dyp B
0<b <by<... < bk,mﬂwz’sﬁmé\43§¢ﬁﬁ*4¥
B {(di, b;) ... (dj, b))}, Hi < 4,02 d, > ... > d;
b, > ... > dy, WA {(dy, b))} TR ANXFER
T4, % d, = d;, b .= by, AL 2
0<d <dy <...<dp,0< b

Sbh <b < ... <

9k, AT EAAS 21 1] 7 P6 1 S5 L.
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i BSR4 B P B4 T SR8 71 DL MEC 1 4
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SRR Bl s RoR
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WG HEAE C 4GHz

A B AL D B 0.032 ~ 0.040 5 W/MB
AHu TSI IIFE Y 0.001 48 ~ 0.003 96 MW /MCycle
DG S AE B DIFE pr® 0.005 W /MB
NG H AL DR prd 0.000 14 MW / Cycle
42 FEEETHRMHERE

FERXMEEE T, = iR 55 m JniE H P 2R 8, mT L
MR P R AR LA 2, DR B SR Hh 6 2 IC %4 =
JIk 25 7ot N TE &N SR AL P R, TR X ARG
eIt S pN

(0.00012,0.0035), (0.000 20, 0.004 5),

(0.00028, 0.005 5), (0.000 36, 0.006 5),

(0.00044, 0.0075), (0.000 52, 0.008 5),
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