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Abstract: The continuous integration of cloud computing and mobile Internet promotes the generation and development of mobile cloud
computing (MCC), but it is difficult to meet the demand for bandwidth and delay of terminal applications. Mobile edge computing (MEC)
provides computing and storage capabilities at the edge of the user’s network. By computing offloading, the terminal task is migrated to
the edge server for execution, which can effectively reduce application delay and conserve terminal energy consumption. However, this
has certain limitations in practical applications for existing works that focus on a single mobile terminal and assume the server’s resources
are sufficient for task offloading on MEC environment. This study focuses on the task offloading problem under the resource-constrained
MEC environment and proposes a multi-user serial task dynamic offloading strategy (MSTDOS). The strategy uses the completion time of
the application and the energy consumption of the mobile terminal as evaluation indicators, follows the principle of first come first served,
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uses a chemical reaction optimization algorithm to solve, while can make a near-optimal offloading strategy for the application by
consider the interactionamong multiple terminals and dynamically adjust the selection decision. Simulation results show that MSTDOS
strategy can achieve better application performance than existing algorithms.
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Fig.1 Anillustration of task offloading with multiple mobile terminals
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Fig.3 Mobile application and corresponding molecule
K3 Bzl IR KOS B (1) 451 45 4
43 EMEERH
A SCUPAYY T B SR P4 B 1) i B 2 ST 9 AT R (18 S 380 58 o N ) RS ) 28 S 1) SF- 257 B FE X T Fh BN 805K
W S0 R 1K R H SE BN T T 38R, B 3 28 um BeAE ] E 7R, WIS AN W B N1 B AREEAT 3 —fb AL 31, IR R 28
P AT 308 XU H b Ak g B b, JUDSEE R ok 0T RT DA R i R
. T =Thin E-E.i
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Fig.4 On-wall ineffective collision
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Fig.5 Decomposition
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Fig.6 Inter-Molecular ineffective collision
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Fig.7 Synthesis
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3. RTmine—MAXVALUE

4, for each VM, eVMList IEFE f5 B TF 48 AT AR 55 (R R UL

5. if RT,<RTi, then

6. RTmin¢—RT,

7. strategy[i]«<~CRO(i,RTmin) /IR CRO 53229 N i A8 HS AT 55 B e 5
8. StrategyList«strategy[i] 114 0 2% S strategy[i]73 0 £ StrategyList
9. updateVmRT(v) T1EE 5 K AU LI B T 46 P AT I 1)

10. end for

11. return StrategyList
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1. #l4h1k PopSize,Maxlter,Molecule,KELossRate, Initial KE, Strategies

2. j«1

3. while j<<PopSize

4, Rand(S) IBEATLAE i — > D 35 s S

5. MakeSpan(S)<«compMakeSpan(S,RTmin) TR 23 3 (7) V- 58 BT [H]

6. Energy[S]«—computeEnergy(S) TR 22 20(16) TS RE FE

7. KE[S]« Initial KE(S) HHIER A ) T34

8. PE[S]«computeFitness(S) IR 365 7 e B30 2k S5 93 7 11 3 8
9. Strategies<S IR EN B SR W S N N3 SR K £E Strategies H
10. jeij+l

11. end while

12, jel

13.  while j<<Maxlter

14. t«—random(0,1)

15. if t>MoleColl then IR A5 T ] W,

16. S« Strategies ISR & 4E Strategies HBEALERE— A4 1 S
17. if checkDecomp(S) then

18. status«—decompose(S,s1,52) HEGY 0 i

19. else

20. status<—ineff_coll_on_wall(S,s) 155y Tl 4

21. Strategies—$’ 1137 SR N 2 Strategies, B4 [H 5E0% S
22. else IR A 53 1) ] N

23. (S1,52)«Strategies 115K 4 Strategies "B HLIE$—5+(S1,52)
24, if checkSynth(S1) & checkSynth(S2) then

25. status<—synthesis(S1,52,s) 153 ¥6 1

26. else

27. status<—inter_ineff_wall(51,52,51,s2) 1153 1) filf: 2

28. Strategies<«—(S1',52") 1138 S ME Vs N 2 Strategies, B4 [H 0% S1 M1 S2
29. MinPEgyateqy<—MIinPE(S) 1% 5 B AT B/l PE [958 g

30. jej+l

31. end while

32. strategy[i]«~MinPE_strategy

33. retrun strategy([i]
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BIRES, 2 VAR T x Sk B4E AJG o] e H LIRS A, B Pa() X, Z JC AL (X, (Pa(x), xe X)) e 4 %
AN R E G(V,E), T A AR V T X 3RoR, 4 B WIARYE wa()={i|(x,i) e E}F 2. a1 &l 8 fiTon A& B 1E A S
ARZS (R 4l B, vy LA IRES xq B0 # 0E ART LUEE B Xo, g 1T Xa, BT 4(X0) ={X2, X3, Xa}, LAIE S HE, Pa(X2)={X2, X,
X}, Pa(Xa)={X1, X2, X6}, Pa(Xa)={Xa, X5}, ¥a(Xs)={X2, X6}, Fa(Xe)={X2}.

Fig.8 A state transition under operator A

Kl 8 HEAEATR PR H

EX UEAEAAMEEY). % G(V,E) N CRO 53 [ B, 45V X & XX opn, W 2835 — 5 RPIR S B e, 28 D A7 AE — A
FAUAF Xopt e Xopt, TEATF X=Xg—X1 X0 .. X=X opt, 22 T, 1 A A X B Xope RS 4 IR X 0, IR G(V,E) Ny e f: T IE.

FEIE 1. CRO WS T 4 J3 fee MRt 1) i B4 1F A2 G(V,E) e m ik,

IEW:CRO Ff &g Pl 41 57 1 0 A7 46— MR LT G(V,E™™),G(V,E®),G(V,E™),G(V,EY™) 43 5 % 71 B 43 i
Fi. AN TAME S ST I RERE RS> 1 B R 1R, G(V,E) % 7 CRO 53k % 4, )i /&2 E=EOUE®CUE™UEY",
BRI GV, E) AN A o £ v ik, JH A8 P ) A A e 0 028 0 I V2000 o bR A A 1k B P, A7 E AR X! € X—Xop.
CRO SiE N WIER R L™ A= IR AR 2 HE B AL x IRk LX) IIXIIZ s X KRS n SR P R AN T A X
W B AL AR A

P{Xt+1€ Xopt|Xt& Xopt}=0,t=0,
WU AR A7 AE A I S5 A A 1) s DA 98 10 6 A0 ol R IR b 7= A S PR 88 P AR 360 B
1

limP{x € X, } <1- TXT <1.
FH B AT 752 G(V,E) AN il 2 de A Tk (1) 45 A4 I, CRO B35 AS RIS 8 T4 =) s L ik 12 O

5 MEXRELERNN

51 {FESKKIE
(1) B3h %Ki
AR B AL H Oppo A37. SR 3+ Vivo Y67 FI/NK 63X 4 ZKTF-HL,H R4 1 2 Bl B L& 1, Bk
1) Ty Z A 2 0 5 7 5 4 i 1 power-profile.xml SCAF55 A5 5],
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Fig.9 Face recognition applications
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Table 2 Average execution time of each component

F2 NIRRT AT I )

i [8) (ms A5

No.1 No.2 No.3 No.4
A AR L

Oppo A37 21 11 18 505
SRR 3 14 9 13 441
Vivo Y67 29 15 24 536
/NK 6 12 8 11 393
REFUAL 8 4 6 230

RG0S LA 22 T A% i O B RN JEAT T D0 0 4 SR LR 3.
Table 3 Transmission data size among components

=3 A AR Ho

il Hdl A% i K (kB)
No.0—No.1 240
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No.2—>No.3 100
No.3—No.4 25
No.4—No.5 25
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IRIE B F RO 21 oK, SCHR[22,38] 73 7l i i 48 #8 S Ao B . RRAUNLECR R 2541 981X 3 NS Lk 4
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Fig.10 Impact of mobile terminals’ number on average completion time and average energy consumption
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Table 5 Environment configuration of experiment 2
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Fig.11 Impact of virtual machines’ number on average completion time and average energy consumption
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Fig.12 Impact of network bandwidth on average completion time and average energy consumption
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