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Decentralized Service Request Dispatching for Edge Computing Systems
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Abstract  Edge computing paradigm enables software services to be deployed on edge servers
that are close to users, thereby reducing the data transmission costs produced during service
invocation processes and improving the quality of services. However, due to the limited computing
and storage resources, individual edge servers can typically be deployed with only a limited
number of service instances and thus cannot satisfy diverse service requests. Moreover, service
requests are distributed unevenly in edge computing systems, which leads to an imbalance in the
load of edge servers. To solve these problems, a collaboration mechanism has been proposed to
bring neighboring edge servers together as a cohort to provide services for their users collaboratively.
In this mechanism, on receiving service requests, edge servers re-dispatch them to appropriate
servers with the objective to satisfy these diverse service requests and to optimize their quality.

Thus, how to reasonably dispatch service requests to appropriate edge servers to optimize the
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load balancing among edge computing systems as well as to improve the quality of services has
become a key problem to be solved. Existing research methods usually adopt centralized methods
to solve this problem, which assume that there is a central node in each edge computing system
that can get the global information of the system such as the available resources of all edge servers,
service execution status, arriving service requests and network conditions between edge servers,
and use this information to calculate the optimal request dispatching strategy. However, centralized
methods rely heavily on central nodes and thus have serious defects including single point of failure,
etc. Therefore, this paper utilizes decentralized mechanism for service request dispatching in edge
computing systems. In decentralized frameworks, due to the lack of central nodes, it is hard to
get the global real-time information of the system. Hence, centralized methods are not available
for decentralized systems, and edge servers can only obtain the status and request information of
each other through continuous communication. In this paper, we propose a game theory-based
method to solve this problem. Service request dispatching among edge servers is modeled as a
distributed non-cooperative game, where edge servers, as the game participants, iteratively
communicate with each other and make their own decisions for their received requests according to
the status and decisions of each other, with the aim to minimize the average response time of their
received service requests. Through multiple rounds of mutual game and competition, these edge
servers can finally achieve the Nash equilibrium state, thereby obtaining the optimal service
request dispatching strategies. We present the game model and theoretically prove that it can
achieve the Nash equilibrium. Moreover, we split service response time to data transmission time
and service execution time and give the calculation method of them based on Shannon’s Theorem
and Queuing Theory, respectively. The experimental results show that compared with benchmark
methods, the proposed method can greatly reduce the response time of services, effectively
optimize the load balancing between edge servers and perform good scalability as the scale of the

system increases.
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MR 55 % e BE U OC TR 55 s 19 IR 55 47 5K 3 31 ik
G5 fr e AL B, A2 731 5K A Wi 07 i (8] A) LASE i R
A5
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Bdli FAL S e, 77 R W b A I AE 0 455 15 38 i B SE
VB A I A8 5 T, RN MR 55 3 SR AE M 55 4% ¢, I
18 12 55 Ak LI SEE £, 65 HE BA S5 75 2 F01 IR 55 S04 T
5 T 3R IR 55 TR AT 45 2R A% 2 e, BT 77 A 1) 2
IR} S, 5 15 T8 A BA I SiE AR A% i 4. TS 93
BT 43 L b, T A T s
EREAE 4. 3. 2 TP 4 .
4.3.1 IR 55 Ak BRI SE

HY T30 S I 55 i i WA 38 1 R 45 37 oK 1) 213 2ot
TR AT AR AR D 8 3ok R BRI o AR SR A B ek 0T 55
165 W 55 g Xk R 55 375 SR AT 55 11 b 3L [l 20

GEN GRS A e, RS s L MGH G R RS
HOET s BIRSSTE R BB AL = Q1,40+, 40D
Horp X RN DG SF A e MBI E T s MR 557 K
B R 4.2 PR IR S5 R A KRR e 2%
] e, LA ooy 14 E 49 4 & BRI 19 56 F s B AR 55 345 2K
T2 e, MBI e 55 BB ST s 1 IR 55 1 5K A 21 3k
FALARIR N Al A AT DTSR 55 4% e, W3 Y
[l — G B RGP R BT s BIR 5 1ER I
EZIprpy e

N
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NGRS 2 i %5 3 Kubernetes, Docker 45
B AR B Z DA ILZECNE 1 7S H T BT
AR RS A A ERE —HEE DRE 10 ik 55 S 49 Ak B
AH L B4 IR 5518 2K - AS ) 1) 25 2% 2Z 1B BN T4, Rt .
N MR 55 A b g5 e IR S5 B EAT e 51 AT DA Ry — A~
M/M/1 HE BN RL, H v IR 55 45 i BRI 0 4 AN &2
R S Bl 55 09 AT I SR Y 560K SE ik 95 (FCFS) 1 #1
. B 25 5E e XTIk 55 s 141 oK Ab P % 0 CHLGE
B[] P AT D Ak B Al 55 9 SR AR L AR 3 Lictle 3
W AT AT e B R SS s 19 1 35 4 B 1)

1
A
Ry TR P 8 B 55 A B A 4 40 T 1) AR 55 34 K 1Y
B3R HOR AR 1 R 55 28 5P IR S5 A A T RE T B
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4

A< (5

FRAE () 3 A BT o B T G R S5 4% e X AR5 s
(- 35 4 BB () 25 AN BT 3G G, B SS s 1OF 34
INF ] 68 A K 1 SR B R AR LB R 55 28 B0 = Ik
S5 I AR S5 s B4 W 7 R TA) e B S B 40 IR 45 i R
e R e th G R 55 4 8 s MR 55 4 A PR 45 IR 55
s AP R o o B U)o 5 D0 IR 45 4 e, b A 5 A B 1 IR
55 BABK AS W7 398 L 3 B0 55 ) 7 B ) AS BT 39 4 L
I3 (5) 2 MR 55 185 2R 43 & e 206 R 1 — A Y A%
4.3.2 S5 15 S 4E

G RS54 22 10038 o ot X2 4 i UE AT RO A%
BT TR BN A A% i 2 R P A A HE BARE B 4 ) R
Mih S RGP R IR 55 3 R 5 2 BUR 5 Bt R
KIS 25 5 5 508k B 40 5 7™ A 6 v 1 300 A% A HE BA
ST B IR AR 5 i 7 B () F A R o3 AN
% P8 G M 55 7 22 R BN A% B ™ A ) HE BAAEE B
Xt AT A A Ak FREOTL BRI 3 8 43 HE BAZE B Xt
IR 55185 3K 14 43 % 3R s EAT 8 KA R T s 220 % X S A
HE BAAE Biof 25 5 UM 5538 5K 0 43 & 3R s % o a0k i R
R P 0 AR 45 M 30 I . DRI AR SR IR 45 ) BB 4%
vt IRD 2R AT TR S e B A% i A 1 HE A B 2
FEAE N DL 3 8 IR 5538 5K 14 43 & SR 0 30 - A
177 3 — 25 B AT IR 55 17 3K 11 ST 257 00 i ).

AR A 2 P (Shannon’s Theorem) ™% 3t
SN AT R G0 iS5 i 22 18] (1 5500 1% i %

R,; =Blog, <1+PT7”> ,

Vie[0..N],V;€[1..N] (6)
Hob R, R IR 55 2% e Fll e, 22 I 1 508 4% fy 1 2R
B FRBl G RGN WG 1B 56 PR 4 Ik
G54 e I R ) o, 2 £ 38 P9 19 e 30T M R T
H, Fn 583 25, of Ddad F 3+5
H,=1," (7)
Ho 1 FRR G R 55 2% e Ml e, Z I Y FREE 25 L 0
Fon AR A T
iR, AT LT3 IR 5515 Rk 1 -
RT3 i) 2E .

1
T, = (3
R/ Z, —Xj;
1
T. =———— (9)
» R_,,/Z'd—k,_,

Ho . Z M Z3 5 2 55 s i g A it 2 B0y
dla i s ) AL RN EMR 55 2 e XIR TS % e,
KT Megs s (93 2R op e e 5 CHLAL I 8] P 5% 5 iR 55
R AR s O X RN kS5 s AT AR A
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gE R PR FERESE AL LB e, 3 e, 145 IR 55 $hAT &5 1
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NGRS A% e BRI e K 5 DRT M5 s B9k 55
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4.4 EFBENX
HENGIHHE RGPS I = RS & e ML %
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TS s BIRSS TE R BB HE A= Q142000544 s
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X' AX1.X5 . Xy) (10)
A RGBT A T s B IR 55 175 5K 19 - 1
N7 B[] g it o B
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DTTH
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X ZA;
i=1

HA X RRDGR S5 28 e, FT RS s iR LK

W (S WD E SO T R R D G55 4 e B 1 5T

s[RI IR S5 1 =R 1) S 25y iy Bsf ] o 3 5 F A 75
ﬁziyﬁTm
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Horp T3 R G IG5 2% e id R BNRS5 4% e IR T s
8 A 5517 SR g w2 1), AR 07 e N () 45 .

VLB T KT MRS s 3K o0 & (). i F
WGt AR GE I IR 55 A 1 5 A AR AL PR AL BEAS [
Y AR 55 355 5K 5 BIr LA AN [R) 28 B ) il 553 >R 22 1]
AT CEAT. W SR RE RS
b IS TR F9 1R 55375 5K B+ 300 G T H 5 AR 48 X I 28O [ 2
TYH IR 55 98 5K 0 ) Ak B 57 ) 2 AR 55 3 oK o &
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5 EHROLUBRSFERSEFTIE

AT 4 P A S AR 55 35 5K 0 e T ik
AT AE SR R B R i GO T R R IR

F5 AR o K IR G R AR A AR IR SRS R T
AR BT 2 PO Al B I 55 305 5K 0 e Sk L S Bk
kI 55 45 ) (49 I 553 5K 3
5.1 FAIEEFRE

AR D GRS & e KT IS s MK o
KAWL G AT AR R K
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NGB RGP RS A e 0T IR S5 b HLEE 7,
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FARNGAT T RG T e SN B D ZIR 5 %510 IR 5
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H A FER NGRS 28 e B T s RS 15
KA KR, Ton, 1 T, v] L ik =X (8) A (9) if
RLER

EX 1. HENERSES W e MAZIHHERS
B e SN T G MR 55 2% 10 IR 55315 oK o & R g SR
X PR XS € X G IR 55 2% e, 1 B Al IR 45 785 5K 4
AW HALY

VX EXLTIXL X D<T(X;, X)) (15)

SESC T T SR IR 5534 SR A SR 1 X
I S 1 A] DL i % MR 55 i ) I IR 553 SR 4 KR
AR ARG E M AREB A G= (E, (X }icp,
(Tihicw)  Hp E RIREIES 55 M0 % W55 4 5
B XORRBGMS % e KT s MIER D KK
HTHXL XU D) RORTIE S 53F e, 8L 45 pR K R
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B4 1 25 40 B0 b 1) Nash 3 #i ok 5. T i 45
Nash PR 25 89 E L.

EX 2. SEaEmHgE GG EX = (X,
X, .- XN 135 3 Nash 8RR 24 HALY
Ve, EE, VX €X ., TH(X . X D=Ti(X;,X",) (16
Hep X =X, X0, XX X

FE L2 45 T Nash ¥R A w2 . il it e
X2 W] LIAS 7 Nash S8R B A AT — 44
S M 55 T LA b By TR 0SB O R R ok E
— 20 B W 2 4 e 55 37 5K A4 ~F- X ) )37 10 ). Nash
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Ij(x7,x1,)::§é;@](714}#f 477791)(14)
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SR 43 % ) LB T G A5 70 R A7 F Nash ##7IR 2.

EE 1. AEAEMZE G 77 1E Nash B#RRA.
. MRESCEREST ] AER R G A1

Nash H bR 2575 20 2 A 580 400 (1) W% ik
G5t e MR BE EXCRE MOL AR /] B iy — A2
AR FE; (DO ECHAZITERGE P HEL
G55 fn v R RS R XL SRR LI G I 55 A
e MU R AR T3 (X0, X)) 3% 2 7T o, HOWHATE 225K g
X EX M. AR GRS A e IR IE X2
—IMERMEE, HHBHRE T (XL, X)X X
EE AL B, R uE B R T (XL X)) g2
XA pR BB AT 3R] DLSE e R T (XG . X /Y
Hessian # FE I 2 1F 8 56 MR A N 3R AT R it
HEATUE B . AR HE X (14, v DAAS 2080 R B T (X
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1
.l

(18)
HRAEZ (5) L (&) (D AT AEER oy > 2320 R, /2, >
TR i/ Za =y, A; R 55 1 3K 43 e 1) 29 o8 4% A
W SR BT PRI L 3 (18) Hfxt A 4 B i A3 %ot A G R 4
NIE. 25 B GRS 2 e MU R T (X, X))
i Hessian 45 52 1E E 1. I EE,
FEFE 1 IR T Gt R IR 5535 K o &
[va) %k ;1 FE B VR 1 R B R AE 4 Nash B #RES
BV 5158 R85 B AR 45 37 SR 43 & 1) RBAE AE SR AR
fife. PRt s W DA S SR A R TR AR R ) SR A 19 3 3 2%
T 2 G0 10 5 e A 5598 3R 43 T SR s
5.2 HFEkMR
MR 5 FC16) AT LA 2], O T H/Me A &

We 3] 4 I 5530 SR AR M 7 B[R] 54 30 2 I 55 45 40 0
AR A B IR 55 A IR 55 34 5K 2 A SR A K R Y
JIZ 55 4k BRAE T R H A2 YR 14 iz 5598 5K 20 K B e i
BRI G IR55 A b e AT Ab B AT S 3R 55 - 24 0
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(;;01’}]§1 21)
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oI T A ST 5 R GE s ™ X I 55 14 W oz i
TF1) 368 5 B A o DR b 5 2% A 55 F9 W J7 B J) 2 A
LY, R A SCE SCT 7 Ik 55 1 e R vl 25 20 )
S o BV 55 o A foe R AT 7 2 N A 22 A 52 R

T4 4 < (23)
i T A
Hr,
T, =1 (24)
o Rl‘j/suilv;;“x
T 1 (25)

o R/’J’/Sdilw;“x
R AT R ORAE W A < AT . %
AR 55 2% e 0] LA 8] HR 55 %% e, 5 336 R 55 175 SR 1) B¢ K &
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SR B A S BCRIPAT 25 3 10 4% i B A 2 RS i 3 IR
55 18 3K 1 B K AT 25 L ) A
AR A Nash 35 41 f# (Nash Bargaining Solu-
tion) L G AR 45 B 0 B I R 5 3 SR 43 K R W
PO SR 55 2% 22 18] 00 46 R 55 Ak B RO R
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Ko A Rz Bl S R S B, b B 1
iR 2T 5 R G A T GO 55 Z 1) AR R A
IR 551 3K 43 TC 5K W T 26 4T 1) “ELRH A2 HL L HLAH P R Y
PR R AR R — AN Wk AR 8 D U
T AR UG B SR 55 f AR 2 R A B il
G55 2 PSR A C TR 1 IR 55 1 SR AE R dRc
O3 KM BE 2 TEAN IR T I G IR S5 A D
DEo3 S R A0 9K R B 1 PAT R FR v 2 AN
A 2 A 2 R 1 TR
S 1R B R RAR A S R b A IR 55
KO3 BRI AE G A TR AR ) Nash ) #70R 2.
G TR SR A 3 G IR S A - 28 0 I )
AR 553 5K 23 & L] 1) 00 4 A6 o 0 (26 2 47D 5
VEREUE TGRS NIBIE 31 & PR AP
O3 MIBATRE 2 RIS B B 553 K o kR
g (55 5~1247) 528 T A R SE 1Y Nash B HPIRZS
TEF PG Bt AR 2R 7 sum, B350 2% AOF
UGS s sum (ERIIGAE N 0CH 4 47) . A IS IR 55 4%
HOBT S PSR LA B2 K DR SR i e o A ] 18 22 1
AR R AR 22 swm P (5 10 17), 2 — 5 %
RIEBLASG AR sum Ak 0, Fm Bk AR f o
ARG a2 T B C PR, B R G R ik
#| Nash HHORE, i HEHAT - EMR B
B RGBT 11 5% I 55 45 110 IS T O 3% AR A - 24 ) iz
I AR FEAS AL B sum =0 B, R B R G
BB 553 5K 7 & ik 8] T Nash B MRS BELK R
(%5 13 47).
Bikx 1. EPOALm ke iR 40 k5% DRDG
(Decentralized Request Dispatching Algorithm).
WA MGITERET NGRS HES E,
MR 55 #8 Z M BB B L= {1 |e;ve, €E},
WG NR S5 7 T AE S5k G T 3 P= (P}, ,
BEITERGE N B,
PEAZZ I F .
R 55 W R SR 2,
IR 55 PAT E5 R 1 3R B RN Z,
JIR 55 f K 0 W] 25 2 b 9 T
i RS R P KRGS X = (X1, X0, XN)
L iRk S Z R EHRER = (R, |le;,e; EE}
2. Ve €FE, Xi<0,T;<0,
3. REPEAT
4 BRI EARZE sum <0
5 FOR each ¢; € E do

N

Ve, ©E.pij =4 — 2 ThjAk

k=0.k+i

(2]

9. T3 <IN 55 A e (ALY 24 i 7 1 1]

10. sum=<—sum-—+ ‘ T —T; ‘
11. T:<T
12. END FOR

13. UNTIL sum=0
14, RETURN X' =(Xi,X5 .+, X\)
HRE 5. 2 19 1 195 25 5K A LY L AR SCieit 1T il &
Iz 55 14 dee A0 IR 55 9 5K o R SRm L gk 2 B, B
I BN G S5 #4555 T Nash 56 M fif 0900 i =
AL B AR R 2 A7) IR e AR B HE R (56 3
1) 39805 s 20 (28) 8 R o RAE & (5 4~8 47)
J TR R S A & o R 2 B E
T3 G5 A A7) W 24 11 301 2 IR 55 4% BA A oh Y 0 s
— G R 55 A A AL R DA Y AR (5 5 AT
TR 2 A5 DU 2 1 5 Je — > U 2 IR 55 A%
JI 55 BA S R W B (55 6 47D, IR — DI &R
G5 A o fELCHE 7 A7) 4K T A BT i 2% IR 55 A 2 1
T 2 S 025 A WA PR A2 T 300 4R 300 0 2 e T A
FAFRh G S 4% B 8 A7) s SR e X e %
I 55 4 B B A0 1 559 5K o3 & L ) (2 9~ 11 47) AR
P 327D, 283 iy T A 8 28 A B . H BiT B 72 0 2% I
55 e BN T 1) 300 25 T 55 5 240 R A B O3 e R 55 R SR 11
LR S5 A o DRI RT3 2 i 25 i 55 4% (5 9 A7)+ IR
K DFFITWALCEE 10 1) RN G55 & AP 1E
Z: 55 b P AR A i % A 55 A L X S i 2 IR 55 A
P B AR R O BUAS 1) B ATT 20 & R 5516 3K s e I B
SR [ i X R AR Sy S AT A R B 12 4.
ik 2 ERG RS K EE ORDA(Optimal
Request Dispatching Algorithm).
BN DGR e RTIRS s IR B RE A,
BGNRS % e M AT FH AR 55 AL BRGE T i
I 55 5% 6] 1) S AL SRR = (Ry; [ ei ve, EEY
IR 55 1 SR A\ S BB i 2,
IR 55 AT &5 R AR = Za
I 55 1%y die R AT 45 2 I A T
Bt s HGRIR S5 A e R T MRS s MR ALTE K 43 & g X
1. MR GRS & e BYTE R 73 K 1 X <0
2. ARHE (23 THI 1 G MR 55 45 10 4 R 55 4 P R i =
Gl gy s mom s gy somm s piin)
3. g i T BRI R IR 55 Ak R i R R Y AR T

w;l

oo (20 =)/ |
j=0

5. WHILE v,

6. i \pi
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j=0

8. END WHILE
9. FOR j<0 to |p |

10. x5y — ) /A
11. END FOR
12. RETURN X = (2, » 2%y s+ s 2in)

5 2 AR — A R — YR A
HAZIRE R OGo s ot n Fom RG0S IR 55 4w 1
Bom, Ak 1 — U R s AU A il
Gk 1 55 s 40 s T DO L S5 S TR 2 I R T
IS A LR R ER OGnn®) , Hoh m RORH
i 1A IR TG A DR SR R Y I [ A2 % T
I 22 U B0 B AT I 1) A3 L5 2k AR RO &
GE P B3 SR 55 e R R S5C L 5 1 55 3 SR B Mk A
HESMILHE KRR, BERT BRI BL W
AT I ) £ 22 TS 4 4, BAT WA 10 AT A
W S

6 ZRIRSTHT

T UE 0 R AT MR RME A SCRT ]
Python & 5 SZ 3 T ORDA il DRDG 8. 14D, 5256 345
S Intel Core i15-4210H 4b ¥ 28 (W 4% CPU, 2. 9GH2) |
8GB RAM.Windows #:/E R 4.

6.1 LIIRE

BIEE. LRBIER A EUA Bl 4575 %80
A P AL E MR R, CBD b IX Jir A7 56 il 1) 007 145 B
B 2 MR 55 g 00 B A5 B B 3 45 th T H i 4 i
NI &l ok A DA

D 2

& l‘ elbourn Town Hall@
\ ®  Art Masterclass
JAN

I‘ D aster Cafe
\ inal 0

3 SLEIREY
SHRE. IR RREMMERE N 10 D
W M55 A > 9 BT ATT N EUA K dls 4 v Bl AL 2% B
100 ZHA [ (9 1 2 IR 55 4% » 5 216 & 10 A AN ] i 2t
(1B A G MR 55 e AF o — G ARG LR

FErp RIS E S E WD %R 55 as R
HH ] 64 52 560 434 d Je O S (A Ay S B 235 2R

W2 M 55 A 1) B K M 55 Ak B R N ER 5 {10,
20,40,50,100} (tasks/s) Ff B AL 3R B . 70 52 Bk Y
MG ARG RENBEMIE T RGN P2
HH PR IR 55 47 SR 1 U L AR B L O ) R I ATIRAS Y
HEAR bR, P A SR 2019 S50 ol R T R G
FNE R AR TR UEAS SCO7 R A RPE. IR 551 5K 1Y 2
R A A G RGN B AP RS RGN R
Fe PS5 2. IR 55 W RTES € LIRS & e B
FRAAE T IR T f 5 RS BB R
AT b B A SR 55 4 1 L R A IXC ]

[O,IJV\]F‘@HLEUE,H%EZJQ:L

Xt Bl 55 12K L % SR SIS [ ™ & ) R 4517 2R
(10 5 P A o AR S S 36 R IR 5 R ) B A 2 B B
S, NIX [ [200,400 ] KB i AL 328 B i Al 45
AT S SR B S, X ][50, 150 ] KB A Bifi 11 2k
B MR 55 1 B K AT 45 20 B ZE T A IX ] [ 200, 280 ] ms
Hh AL B

Xt 320 % IR 55 25 1) 10 388 15 I 45 L AR SCKE D 431
HWARGNMNEEW S B W E N 20 MHz, 15 % i 55
PN S U R BT P E O 20Wates™ L By
Ja s 2% Sk LA2 ] ) BT UL 30 25 R 55 4 (R
(B AR T2 T o BE BN 4. 15 T8 I 7 3 M 75
KU H o — 100 dBm.
6.2 XfLbAE

FE S L A SCEE T RLR DU A ] (4 % Ee
Pk A DRDG 835 #6474 H 3 At

(1) Optimal """, % J7 ¥ 2 H Al i g il 2001 5
B TP AR 5538 2R 43 ) AL R O 3 HOR 4R R
EENIBIE STNCR: S W CHR I E- QA R e LT
P A5 B 55 SR A I A A — A A Y A
SR AR A 1) R 3 58 4 SR A% DL A 4R e A ke 1) ok 2R
R 55 1 2K 1 B L 53 R R

Mnﬁﬁhmxxg (29)
>

HA R &R 20 (2D F(22) 5

(2) PRDAS . % J5 ¥ A& 4 Lo 9 33 5K 43 & O ik
(Proportional Request Dispatching Approach), i%
7 i PR AN 10 G IR 55 i 5 IR T AR 48 AT A R 55

@ https://github. com/qgmzhna/DRDG
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(3) Greedy. 1% Ik 55 4 ¥ic B H AT AT AR 55 A
T A8 N v AR A8 TR AR K 3 e HE W 3 Y ik 55 i
KOHZEITREEE;

(4) Random. 1% iz 55 4 b B 73 ¢ Ho e 3 19 iz
FiEK . HE S KT 5.
6.3 BIMHEITM

B 5 ATPEAN & Gt 1 400 A 55 ~F- 349 1) iz B[]
ISEIR , SC0 SRR IR 6. 1 iR B, FIEFIIR 515K
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Background

Service computing is an advanced research direction of
software engineering and distributed computing. It takes
software services as the research object and supports the con-
struction, operation and management of largefscale Internet
service systems. Services are defined as software artifacts
that are autonomous, self-described, reusable and highly
portable. By using services as the basic units to build rapid,
low-cost. secure and reliable applications, service computing
saves the development costs that would otherwise be spent on
creating new software components.

The emergence of edge computing paradigm has further
promoted the development and application of service computing.
By catching cloud services on edge servers, it migrates services
from remote cloud servers to close proximity to users. This
can greatly reduce the time and energy consumption on
service data transmission, improve the quality of services and
relieve the traffic load on the core network. However, due to
the limitation of physical resources of edge servers, one key
problem of edge computing is dispatching service requests to
appropriate edge servers with the objective of optimizing the
load balancing between edge servers and improving the quality
of services.

Existing methods usually adopt centralized methods to
solve this problem by assuming that there is a control center

in each edge computing system that can acquire the real-time
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information of all edge servers and makes decisions on global
request dispatching based on this information. However, it is
hard to find a control center in real edge computing systems
and updating the state of an entire edge computing system in
real-time is costly and hard to achieve, Moreover, these methods
suffer from the serious problem of single point of failure.
Besides, due to the centralized architecture, these methods
are error-prone, difficult to expand and of low robustness.

In this paper. we propose a novel game-theoretic method
to solve the problem in a decentralized manner. It allows edge
servers to communicate and negotiate with each other to deter-
mine the dispatching of their received service requests collabo-
ratively. Benefiting from its decentralized structure, this method
can avoid the real-time information update on edge servers,
alleviate the single point of failure, and achieve high flexibility,
scalability and reliability.
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