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Abstract Edge computing deploys computing and storage resources on the edge of the network closed to users, so
that users can offload high-latency and energy-intensive applications to the edge of the network for execution to
reduce application latency and local energy consumption. Existing offloading research usually assumes that the
offloaded tasks are independent of each other, and the edge server caches all the services required for task execution.
However, in real scenarios, there are often dependent between tasks, and edge servers can only cache limited services
due to their limited storage resources. To this end, we propose a dependent task offloading method that balances
latency and energy consumption (i.e., cost) under the constraints of limited computing resources and service caches on
edge servers. First, the constraints in the research problem are relaxed to be transformed into a convex optimization
problem. A convex optimization tool is used to find the optimal solution, which is used to calculate the priority of
offloading tasks. Then, the tasks are offloaded to the edge server with the least cost according to the priority. If
multiple dependent tasks are offloaded to different edge servers, an improved particle swarm optimization is used to
solve the optimal transmission power of edge servers to minimize the total cost. Finally, sufficient experiments are
performed based on real datasets to verify the effectiveness of the proposed method. The experimental results show
that the proposed method can reduce the total cost by approximately 8% to 23% compared with other methods.

Key words edge computing; task offloading; task dependency; service cache; improved particle swarm optimization
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HRAE =X (18) (19) BEHRL 3 vi AL B x5
P53 R R KA H S O BE A fitness(x);
CLPSTE AR NPT ) N i
R4 Sy iR A A 5

end for

end for

@ e A% i D) e =gves..

VL 2143 SIS, 1) T FEERLEL L in
B R ARUEORNE 1 bR A (7 D) IF B HLAE
iR AR R CEVAC R R ESINE IR ERINE IR S
BRRE B ASRL  BR (B A R B (7 ~D) .2)
HATERAT@~W), EANH 7T 43 hy 3 DB
SR R L 5T i A Rl O VA N8 - g A [T VA
F18 3 7 B 1 (24 115 1% i 2 38 %60 0 04 AR ) (4700~@)
3) PO B S BRL 10 B I A5 N R A /N T iR
T3 S A D A ) 3 R AL, S, U R T A g R
A s A0, G AR I S R LR AN (17 @) 4)
VU H5 2 HiRL - S e O A 1 3 B (R S /N T4 R
S5 DI A T L AL, 2, U B 4 Jm e AL ik (7 @)
5) ARG HIT , ¥4 5 F oA Sy de A AR i 2 3 (A7
@).

34 EiE1MMEERESN

52 I FH A e v A 55 0 m, i G R 55 4L
O L BT 55 1Y ETIKAT 55 B P, OB R R
HPopSize, T RIEAUEC N MaxIter. 553% 1, 7D~
@R S AT 55 1 E T, 3500 1 A A5 5, A ) &2 4
BER O?); 17 ~®), e HEBA B v AT 55 0 647 ) 24,
{E 30 2 4o 72 b 75 0 9 PSO B3 K ik i 2 R 55 2%
I #1912 4 D 38 el T AR SOR Y PSO B3 125 02 — 4 Y
Bt ] 52 2% ) Sk O (MaxlIter X PopS ize + PopS ize). It LA
1 P O~ A O (n X I P X PopS izex

®® 668660

(MaxlIter+1)).
b F BRI, B0 1R B 24 B 40 (w2 + nx I
P X PopSizex(MaxIter+1)).

4 SRINIIE

41 XWiEE

AR SC S e B R . B R S4000UA, Intel®
Core'i5-7200U CPU@ 2.5~2.7 GHz, RAM 8192 MB,
Windows 10 H13CHR 64 b, 525 #1455 & Python3.9.0.

TE EC W 2% 37 5% o B0 (B35 W 2 oA 1 A4S B AR
J7 i BT 2 N R T ] A T AT S, iR AT
%5 2 (] A OC 2%, 8 T 4R FMHE P 3005 26 1 DAG. fif
FHA B ST B AT 55 A 1 2 IR 55 2% L Ak
P () R0 T 5 (A AR BRGEUR. A TR TS, AR SCR A
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