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AIFARE FAEEEESFRAMA, LELFERPF B, o MRIER PRGSO Ak g8, &t &Rt
5 AR A ML RN TGP, B, BT —HBH A RS AE G ESTREHS R HES5TH P
A RE S AL DGR HSTAEFHEASRARA, B4, 5 TAFGBHHE S ATRATESKRSHATAN, SIS S WA
HA BTN FERORE RET OB BB ESITOREBER, Bk TATRATRESG R, K5, 45
FEAMSAES A TRREZHEYRS VWA FBZFANERRSBRZARBAERETARNFAF OO AKX S IR
% % 18 3 & WAE 4 % 5 % (Distributed Dynamic Multi-server Cooperative Clustering Algorithm, DDMC) vA & & & IR 4 45 4 69 iR
JE 3% AL 3 3] B ik (Cache Based Double Deep Q Network,C-DDQN) ., 2 T Rk o R EFE AR M, R . A RARSLEGEGA
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Study on Cache-oriented Dynamic Collaborative Task Migration Technology

ZHAO Xiaoyan"*,ZHAO Bin' ,ZHANG Junna'? and YUAN Peiyan'
1 College of Computer and Information Engineering, Henan Normal University, Xinxiang, Henan 453007 , China

2 Engineering Lab of Intelligence Business&Internet of Things,Xinxiang, Henan 453007 , China

Abstract Task migration technology has been propelled by the continuous emergence of compute-intensive and delay-sensitive
services in edge networks. However, the process of task migration is hindered by technical bottlenecks such as complex and time-
varying application scenarios,as well as the high difficulty in problem modeling. Especially when considering user movement,de-
signing a reasonable task migration strategy that ensures the stability and the continuity of user service remains a persistent chal-
lenge. Therefore,a mobile-aware service pre-caching model and task pre-migration strategy are proposed to transform the problem
of task migration into an optimization problem that combines optimal clustering strategies with edge service pre-caching. First of
all, the current state of the task is initially predicted based on the user's movement trajectory. To solve the problem of when and
where to migrate,a pre-migration model for two task scenarios,namely mobile and load,is proposed by introducing the concept of
dynamic cooperation cluster and migration prediction radius. And then,according to the tasks that need to be migrated.the maxi-
mum tolerant delay constraint is utilized to derive the limit value of cooperative cluster radius and target server quantity in a clus-
ter. Subsequently,a user-centric distributed dynamic multi-server cooperative clustering algorithm (DDMC) and a cache-based
double deep Q network algorithm(C-DDQN) for service are proposed to solve the problem of optimal clustering and service ca-
ching. Finally,a low-complexity alternate minimization service cache location update algorithm is designed using the causality of
service caches to achieve the optimal set of migration target servers,which realize server collaboration and network load balancing
in task migration. Experimental results demonstrate the robustness and the system performance of the proposed migration selec-

tion algorithm. Compared with other algorithms, the total cost consumed is reduced by at least 12. 06 % , the total latency con-
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sumed is reduced by at least 31.92%.
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Fig. 1 Flowchart of cache-oriented task migration and dynamic collaborative clusters in edge computing
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