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Optimal coalition structure generation strategy in multi-task
concurrent edge computing environment
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Abstract: A discrete recent past-position updating strategy based m-ary discrete particle swarm optimization
(MDPSO-DRPPUS) algorithm was proposed for the problem of large search space and low efficiency when solving the
optimal coalition structure. First, the coalition structure with index-based was coded. Then, the multi-objective optimiza-
tion problem was transformed into an eigenvalue function of the coalition structure. Finally, the optimal coalition struc-
ture was searched by using the MDPSO-DRPPUS algorithm. Experiments show that compared with the m-ary discrete
particle swarm optimization (MDPSO) algorithm and genetic algorithm (GA), the proposed algorithm dramatically re-
duces the average running time, and improves the efficiency and equilibrium of the coalition structure and task comple-
tion efficiency of edge nodes.
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SECH TUREL, PRI TEEAE 5 A RS B R
(IR SR AL o L ST IR B R 2 R T —
BT 43 2H 75 vE AN 4 5 PR R I B 5 ) AR R
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RMEARE . P& Zhang LUK, ESCHR[11-15]
W7, R R4 (PSO, particle swarm opti-
mization) FER LIS H| 5L HE (GA, genetic
algorithm) FHFLA (ACO, ant clony optimiza-
tion) FLVEAHALRISE R, Hit SR UZERT GA
5 ACO, JUHAEMR RIS J5 1 5 L5
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THREBNEVEAT 1 etk
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UOEAERE P FH 9 i 122 520 SRS 1 DR 2w R # A2
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Fa B I R Fru 260 S 80 i B IOk TR AL BT
VE SRR Sy B 10 A SEARTY, R T — RhaA
Y5 T RIS M RE . H LGt I S
B YRR ) R A N DA T Y, et T
Tk B 5 K g i 7 3R 22 k) RS BOkE T RE AL B
Zhang ZPO0E Hu S knh LA S A ERZE S R
HEVE R, BIATHIE M R MM S .
AR U A7 Ik R B — 70 AN 2 2% AR FR K B
K, DTS B4 /N R G S R H 1. e
ok i 2 3k R ok T BF A (MDPSO, m-ary dis-
crete particle swarm optimization) kAT 2544
FHER, KRBT R R SR

2 LTk, PSO LRI i HIABE T
M ZAE% I K I8 ECARS T —EMEER . (HAE
FESSBONIAZ T BB 2 BT, BikisiTi
B ROEMEA R ORIIE HA Z BN R BRI .
TR R )R, AR SN2 B B OB TR 1 B
TR R, SR AR L B R
F BB L 2 AL & T B kg (DRPPUS, discrete
recent past-based position updating strategy ) . 7E5E— X
AR, KR i BE B X 3 s B — A AT RE
DUEAUMER X3, AR S R

A E B AR Kotk .
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SCRE AR R T R o 26 o B R SRS 1Y 22
PF#EC4L (MDPSO-DRPPUS, m-ary discrete par-
ticle swarm optimization discrete recent past-based
position updating strategy ) Fy% AT B AR K B 45 44 11
R,

3) J#Eid MDPSO-DRPPUS 5 MDPSO 1 GA
BEAT HLECAT A, 5 MDPSO AHEE, MDPSO-DRPPUS
A SR B AR Tikm: 5 GA M
tt, MDPSO-DRPPUS Iz AT I [ K EREAIG, I
SERRES . IR RS U S5 R A e i o

1 [O)REfER

NG EIR R, 424 KR EAR
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AH EL P A 4 BB B 65 A A BRI AT 55 o — Rl
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iﬁiﬂ%iﬁ)ﬁlﬂ@%/ﬁ\?\jN={nl,nz,n3,---,n,.,~-~,nw‘} ,
HRALF RGN M = {my mymy,e my, e my, b o

AT AT BA A A A R R AL B — M55,
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3. p;(l‘) <17,‘,,;1(1‘_1) <pf{d(t) EJZP;G) Zn'l,ld(t_l) Zpi{d(t)
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2.2.2 MDPSO-DRPPUS

BRI 3 5 (5 5 7 9 ) el o
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/E\:EP7 s=0, ey‘j
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e=16,,A=0,A=>3, (12)
0,,A<0,A>0,
Exts( c2 1 C3, H
|pa(0) = pla(0)].C2
A=y (13)
|pi ()= plu(t=1),C3
fr B H RN
plat+1)=p () +R(s,e) (14)
_|-AA<g, 5
°T -o,A=0, (1)
_JAA<G, 16
““5,4=5, (16)
xFFR(@) C1 A1 C3, H
|pi ()= pl,(0)],C1
A= , (17)
|pi ()~ pl, =D, C3
A W)
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°T _Q-dﬂABQd (1)
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XFRE@®)M C2, A

A=|pi=pl @) @1
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. pijk -1+ R(s,e),A=0
L+ =4"" 22
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Her, 5=0, e=|A|.

MDPSO-DRPPUS SERIPARAL AN 1 Fios.

E3%1 MDPSO-DRPPUS %2
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Z RN ARG BOER T, RAS A, 1Z41K
g 1 55 me 2% 1] ), MDPSO-DRPPUS 15 & (KL 15 &,
BFR TR E . ENEE BT AR &AL
B), ZHEE A EINP, BRI G, bl
KE (A E N FENLEL . R IR b, R
FAE TR p,)

Wit eRmE ERBESM)

1) VIR — R BN &

2) TR AR IR B

3) FEIRR R S T AR AR p,(2) 5

4) WiERIxH g=1;

5 W g<G;

6) FIWTRL - A — VT B AH 5 1% & B AR
(RIR/IN, 47 18 B FEAE A B, e =07 3 Fh
T DLEAT I, I B 0 a2 R AH B 2 Bk i A B
ORI T E, R IR

7) MR I IV o U R A R B AR p (0)

8) FIWrRLF1& N /2 o fg iy, A5 A 4
WA, BEDIR 9);

9) g=g+1, ¥PEo6);

10) iR IRIE AR S R H
2.3 MDPSO-DRPPUS HE A ELE N

MDPSO-DRPPUS 5 g KT H &2 TS
IERIEUTFR, BEIIR T3] DA AR RV, [
RENERAN SR B AR A T R, 3G ik AR AU AT
DASE R AR R . SR S R SR R IR bR
R, E—REEHATERES, FHEE RS
H N 3 A B
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2) MRHEN(2), T T AR R 4 R BBk B 11 )
Ik, BEEREEAIMRNETHE R ECH (M +D)(N+1) .

3) HHERG)~2N(S), BRI
(M +1* (N +1) .

zi k., MDPSO-DRPPUS ({5 & 24 ffik, it
BRI N sum = NPG(M +2)(N +1D)(M +1)+ N) -
3 X559

ST BRI ETE N AT N 16 GBL ALEEZE N Inter
Core i5-4460+ #i%K 3.2 GHz [F] Windows10 ¥{E &%
I3 R AE H Python3.7 S o @ IELURIM B, XA
SCHTHEEANNS LU S S TR bR A T 1A
3.1 TLIERLIKSLIGHIE

OV BN Z T 5, R 14AH TR
BN E, £ 2 B8R RS TER. i
SEII AT S5H, 3% 3 B TS

z1 SRR EREE
. CPU RAM ii_% .
L T T i
A /MHz /GB /MHz ~ MIPS

VM, 1 1.33 4 1 600 1.21 1.20
VM, 1 2.66 4 1 600 2.43 2.50
VM; 2 1.33 4 1 600 2.62 2.90
VM, 2 2.66 4 1 600 4.65 3.60
VM5 1 1.33 4 2133 1.61 1.70
VMg 1 2.66 4 2133 3.25 3.45
VM, 2 1.33 4 2133 35 3.70
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VM6 2 2.66 8 2133 12.98 14.20
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