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Joint Optimization Method for Node Deployment and Resource Allocation Based on End-Edge
Collaboration

YANG Zheming'*,ZUO Lulu"*?* and JT Wen'"*
1 Institute of Computing Technology,Chinese Academy of Sciences, Beijing 100190, China
2 Pengcheng Laboratory,Shenzhen, Guangdong 518055, China

3 School of Computer Science and Technology, University of Chinese Academy of Sciences, Beijing 100049, China

Abstract With the rapid development of IoT technology,edge computing shows its unique advantages in diverse application sce-
narios. The location deployment and resource allocation of edge servers become the key factors to improve the efficiency of task
processing. However, this process faces significant challenges due to the wide distribution of end devices and the heterogeneous
nature of edge servers. To effectively address these issues,this paper proposes a joint optimization method for node deployment
and resource allocation based on end-edge collaboration, aiming to improve the overall performance of edge computing systems
comprehensively. Our approach first utilizes a hierarchical clustering algorithm to effectively divide end devices into several re-
gions based on their functional and geographic similarities. Subsequently,based on key metrics such as processing power, storage
space,and network bandwidth of edge servers,the most suitable edge nodes in each region is decided. Finally, allocating tasks is
guided by jointly optimizing node deployment and resource utilization. To validate the effectiveness of the proposed method, we
conduct simulation experiments of different methods on public datasets. Experimental results show that our proposed method can
improve the load balancing level by more than 30% and reduce task processing latency and energy consumption by more than
10% ,compared to the existing methods.

Keywords Edge computing, Node deployment,Resource allocation,LL.oad balancing, Task offloading
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Fig. 2 End device zoning and server allocation
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