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Abstract 

 
This paper introduces a new hierarchical block verification approach, combining the robustness of blockchain 

technology with the efficiency of cluster-based content-centric networks (CCCN). The proposed architecture 

employs a hierarchical mechanism for validating blocks, enhancing security and trust in the network. Through the 

fusion of blockchain and cluster-based techniques, the system aims to address challenges related to content-centric 

networks (CCN), offering a better solution for hierarchical block verification. The study explores the intricacies of 

this hybrid approach, its implications for CCN, and its potential contributions to advancing the security and reliability 

of distributed systems. 

Ⅰ. Introduction 

The fusion of blockchain and CCCN may enhance the 

efficiency of the block verification methods [1]. This 

paper explores "Hierarchical Block Verification," 

leveraging the decentralized nature of blockchain and 

strategic clustering in CCCN. Navigating modern 

information systems and understanding this verification 

process within both blockchain and CCCN is crucial. 

Through an examination of its architecture, this paper 

illuminates the transformative potential of Hierarchical 

Block Verification at the intersection of blockchain and 

CCCN.  

Ⅱ. Method 

Figure 1 illustrates a cluster-based block verification 

architecture. The yellow nodes denote area leaders, 

defined by a cluster head selection mechanism, while 

other nodes function as area members. Double-circled 

yellow nodes represent zone leaders. Each cluster 

corresponds to an area, and the network comprises N 

areas, collectively forming a zone. The network further 

encompasses M zones. Area leaders within each area 

establish connections with neighboring area leaders, 

and zone leaders similarly connect with their 

counterparts in neighboring zones. Communication 

enables the verification of proposed blocks by a 

blockchain user, contingent on the security level 

assigned to the block.  

The CCCN meticulously categorizes proposed blocks 

according to their content type, assigning distinct 

security levels for effective management. Verification 

procedures align with these security classifications: 

low-level blocks undergo scrutiny within the confines of 

the area, mid-level blocks within the broader zone, and 

high-level blocks within both the zone and the vigilant 

oversight of the neighboring zone leader. The zone 

leader's dual responsibility involves not only monitoring 

but also strategically constraining nodes afflicted by 

security issues, thereby fortifying the overall security 

stature of the verification process and upholding 

network safety consistently across diverse areas and 

zones. 

 

Figure 1: A cluster-based block verification 

architecture 

Ⅲ. Conclusion 

In this paper, we introduce an architecture for 

hierarchical block verification, integrating CCCN and 

blockchain. The verification of blocks occurs in areas or 

zones based on three distinct security levels assigned 

to each individual block.  
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