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Auction-based Edge Cloud Deadline-aware Task Offloading Strategy

PEI Cui' , FAN Guisheng '*, YU Huiqun'and YUE Yiming'
1 Department of Computer Science and Engineering, East China University of Science and Technology,Shanghai 200237, China

2 Shanghai Key Laboratory of Computer Software Evaluating and Testing,Shanghai 200237, China

Abstract With the advent of the Internet of everything and the 5G era, the amount of data that mobile users need to process does
not match their data processing capabilities,offloading a large number of tasks to limited edge servers for execution is bound to
produce competition. The introduction of auction modelcan solve the problem of resource competition among users. At present,
most task offloading works based on auction ignore the deadline perception of tasks,the general task offloading work only consi-
ders delay-sensitive tasks,and does not consider ensuring the security of the offloading process. Therefore,an auction based dead-
line-aware task offloading( ABDTO) strategy is proposed, which uses the auction mechanism based on smart contract to realize
the optimal allocation of deadline-aware tasks(delay-sensitive tasks and non-delay-sensitive tasks) to the edge ser-vers,and the
total utility(i. e. total profit) is taken as the evaluationcriterion to achieve a win-win situation between mobile users and edge ser-
vers. The heuristic genetic algorithm is used to conduct simulation experiments. Compared with TACD,UPPER and RND algo-
rithms, ABDTO strategy has higher overall utility. Finally, using Remix, Ganache, etc. to establish the Ethereum private block-
chain network for simulation, which proves the correctness and feasibility of the strategy.

Keywords Edge cloud. Auction mechanism,Deadline aware, Task offloading,Smart contract
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Fig. 1 Auction model based on edge cloud environment
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Fig. 3 Auctionprocess based on smart contract

4 ETHERHRBMESEEH R (ABDTO)

4.1 REHER

A SORE 3 % 2 BR35 FP AT 55880 280 20 00 6 IR 55 s _E AR B Y 1)
AR RS R SRR R M B S Y H R
VAR S P B M S AT 55 IR R B I 55 4% . F IR
Z: 51 AT 55 (4 301 AL I SRAT 55 B0 B TAL A 2 I ) R
HERTEZIER IR AZAL 55 AR 2 5 A S: 55 1F
TR HEAAMAE, Mk REHEUNEES WD
#1751,

F1 RGHMESHIE X

Table 1 Meaning of each parameter of the system model

m number of sellers
n number of buyers

S; jth seller

Y; ith buyer

type; type of the ith buyer

dlil’ start time of the ith buyer’s term

dlf-” end time of the ith buyer’s term

v, priority factor of the ith buyer

¢ cost unit price of jth seller

0; resources of jth seller

b; Valuation of ith buyer
T resource demand of ith buyer

d; maximum tolerable delay of ith buyer

tij service time from ith buyer and jth seller
a; size of the ith buyer(in megabytes)

di transmission rate of ith buyer and jth seller
fj processing rate of jth seller
e; size of the calculation result of ith buyer
Vjj transaction unit price of ith buyer andjth seller
u} the jth seller utility

ui’ the ith buyer utility
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3. [f,mean,best f,best popl,rank]= fitness(pops,alpha,beta)
4. for iter=2 to max iter +1 do

m num=size * mutation,c num=size * crossover

wl

6 for j=1 to length(list m) do

7 get the new mutated population pops new mutation
8. EndFor

9. for i=1:2:length(list ¢)—1 do

10. get the new crossover population pops new crossover
11. EndFor

12. Calculate the most efficient use best f

13. Reselect new population pops

14. EndFor
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Table 2 Auction process based on smart contract
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Fig. 5 Execution results of EdgeCloudSim
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