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Abstract: The objective of this study is to present a visual representation of the literature on big data processing technology 

(2020-2024) in the China Knowledge Network (CNKI) and to conduct a detailed analysis thereof. The analysis is based on the 

community structure analysis software CiteSpace, which allows for a comprehensive examination of the institution that publishes 

the relevant literature, the authors of the literature, and the keywords. The results of the analysis demonstrate that the primary 

research foci in the field of big data processing technology are the analysis of data utilization in societal contexts and the 

development of techniques for processing and mitigating potential risks. In the future, the advancement of big data will witness 

a diversification of trends. As artificial intelligence, cloud computing, and other technologies continue to evolve, big data 

processing technology will increasingly prioritize intelligence and automation to enhance the efficiency and precision of data 

processing. 
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1. Introduction 

In the context of the accelerated development of science 

and technology, the processing of big data has emerged as a 

pivotal driver of scientific and technological advancement

 . This has led to a heightened focus on big data 

technology across a range of sectors. However, the current 

research landscape surrounding big data technology and its 

applications remains complex and challenging. Data's sheer 

volume, velocity, diversity, and low-value density present 

significant challenges in effectively managing and 

interpreting them.  

CiteSpace is founded upon the tenets of co-citation analysis 

and path-finding network algorithms, which are employed to 

quantify the corpus of literature within a specific field, 

thereby facilitating the creation of a visual representation of 

the knowledge domains  . CiteSpace possesses a 

distinctive advantage in the processing of large data sets . 

In particular, the multi-database support, deep mining 

capabilities, and other aspects of the software's functionality 

assist researchers in identifying the evolution of scientific 

knowledge and the current state of research. The utilization of 

CiteSpace for the analysis of big data processing technology 

offers a novel perspective and methodology. The core 

functionality of the CiteSpace visualization software is its 

capacity to analyze literature co-citation . This enables the 

researcher to identify the connecting relationships between 

research topics, locate key literature, and explore frontier 

hotspots. This approach is particularly suited to the analysis 

of big data technology. 

This paper is based on CNKI's corresponding journals and 

a systematic review of China's big data technology literature. 

The literature was searched using the keyword "big data 

processing technology," which was then analyzed using 

CiteSpace to identify technology hotspots. To facilitate a 

comprehensive analysis of the community, a variety of 

techniques, including graphical representations and other 

methods, are employed to examine the scientific and intuitive 

aspects of big data processing technology. This encompasses 

data visualization, machine learning, and other methods for 

systematic analysis. The objective is to provide a foundation 

for subsequent technological advancement and scientific and 

technological innovation. 

2. Data processing  

The data employed in this study were sourced from the 

China Knowledge Network (CNKI) database, which is a more 

authoritative indexing tool for scientific and technological 

literature in China, and its data sources are widely used in 

bibliometric research. The statistical year is set as 2020-2024, 

with 'big data processing technology' as the theme, and a total 

of 1,353 articles were obtained through manual screening.  

2.1. Data processing 

Table 1. CNKI Literature Search Refinement Table 

Retrieve key items CNKI 

search term Big data processing technology 

periodicals 
SCI,CSSCI,Beida 

Core,CSCD,AMI 

Search method Topic Search 

search term 2020-2024 

Search Field data science 

Number of valid papers 

(articles) 
1353 

The retrieved CNKI documents should be exported as 

Refworks, with the file name comprising the string 

"download_xx+serial number." The retrieved CNKI 

documents should then be imported into CiteSpace 6.3. R1. 

The 'TimeSlicing' option should be set to '2020-2024', the 

'YearPerSlice' option to '1', and the 'Pathfinder', 'Pruning', and 

'Pruningslicednetworks' options to their default values. The 

remaining options and parameters should be left as they are. 

To obtain a variety of knowledge graphs and identify relevant 

nodes for the analysis, the WoS literature in the NodeTypes 

was selected for visualization. This included the author, 
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institution, and keywords. 

3. Analysis of results 

3.1. Analysis of cooperation with issuing bodies 

Figure 1 illustrates the network diagram of the relationship 

between research institutions in China. It can be observed that 

communication and cooperation between domestic research 

institutions is more frequent, which plays an indispensable 

role in the development of big data technology. Among the 

institutions, the University of Chinese Academy of Sciences, 

Peking University, and the Chinese Academy of Sciences 

National Astronomical Observatory have published papers on 

big data technology, indicating that these universities are 

engaged in national scientific research on big data technology. 

Furthermore, the influence of big data in colleges and 

universities is worthy of note. Conversely, given the relatively 

limited number of institutions, the potential for big data 

technology is considerable. It is therefore recommended that 

universities expand their provision of big data technology to 

facilitate the training of talent . To further advance the 

development of big data technology, it is advised to reinforce 

the collaboration between universities and research institutes 

and to establish interdisciplinary and inter-institutional joint 

research teams . 

3.2. Network analysis of co-author 

relationships 

To gain an understanding of the core authors in a given 

research field, it is necessary to consider both the number of 

academic papers they have published and the frequency of 

citations to their work. As illustrated in Figure 2, the number 

of research teams in this field is relatively limited. For 

instance, the team comprising Ji Qingchang, Zhang Dongmei, 

Yin Zhaowu, and Qiu Yingjie has published two papers per 

member. About the number and distribution of authors' 

partnership networks, the authors are more widely dispersed, 

except for the teams and small network partnerships that have 

been established. Scholars in China's related data field have 

been encouraged to increase their investment in this scientific 

research in recent years. They should facilitate timely and 

relevant exchanges between peers, align their work with 

technological development trends, and continuously innovate 

and improve in order to meet the future needs of society for 

big data . 

 

Fig. 1 Mapping of cooperation networks of issuing institutions 



 

145 

 

Fig. 2 Mapping of author collaboration networks

3.3. Analysis of Research Hot Spots and 

Research Frontiers 

Keywords are a comprehensive summary of the research 

content of the literature, and to a certain extent, can represent 

the primary research content of a piece of literature. Network 

node centrality  is a significant indicator of the core node 

in the Chengdu network. Through the utilization of CiteSpace 

for the visualization and analysis of literature related to big 

data technology in the CNKI database, Figure 3 illustrates that, 

concerning the front-end of big data processing technology, 

the computer remains the primary focus, followed by data 

collection, data processing, cloud computing, machine 

learning and blockchain and other related data processing 

technologies. In terms of machine learning technology's 

application to data processing, the primary objective is to 

undertake data processing, construct models, and evaluate 

these models. This is done to predict potential data scenarios 

that may emerge in the market . A cloud computing data 

center is capable of carrying out The processing of a 

substantial quantity of data, the utilization of data platforms 

and services, software, and services, and other related 

elements, enabling the virtualization of data to a high degree

. This facilitates the advancement of enterprises and the 

optimization of enterprise management and accounting 

decisions  . In addition to the aforementioned technology 

areas, emerging technologies such as artificial intelligence, 

the Internet of Things, and edge computing are gradually 

becoming research focal points. The advancement of these 

technologies offers novel concepts and methodologies for big 

data processing. For instance, the deployment of artificial 

intelligence technology   in data mining and pattern 

recognition, and the utilization of IoT technology   in 

data acquisition and real-time processing. Furthermore, edge 

computing  can be employed to reduce the latency of data 

transmission and enhance the efficiency of data processing. 

Additionally, edge computing can be integrated with various 

aspects of life, such as the power distribution network . A 

comparison of Figure 4 (which illustrates the historical 

evolution of each keyword) with the preceding analysis 

reveals that the research focus has consistently been on big 

data, data collection, data processing and cloud computing. 

The extensive use of big data in everyday life will 

undoubtedly lead to further in-depth development of these 

data processing technologies, which will become a prominent 

research area in the community. It is likely that there will be 

significant advances in data processing technology as a result. 

Figure 5 presents the keyword prominence mapping of 

CNKI, which has been analyzed by combining it with the 

color change of each keyword node in Figure 4. The period 

under consideration is from 2020 to 2024. The keywords 

"application analysis," "processing," and "countermeasures," 

along with other keywords, have been the subject of frequent 

searches, with the highest search degree reaching 0.76. This 

indicates that big data processing technology has been a 

significant focus in both academic and industrial contexts. 

Extensive attention has been devoted to the application of big 

data in business intelligence , the application of big data 

in image processing, the analysis and mining of big data, the 

analysis of image processing principles, and the solving of 

image processing work with advantages . Additionally, 

big data technology in data visualization has been shown to 

possess notable advantages. The visualization of urban 

flooding disaster data  is one example of the application of 

data visualization in various fields. The research preface is 

distinct from the research hotspot in that it reflects the 
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evolving research frontier of a field. This is a set of dynamic 

concepts and potential research problems that are highlighted 

and appear with increasing frequency in specialized 

terminology. 

 

Fig. 3 CNKI database keyword co-occurrence network clustering map 

 

 

Fig. 4 CNKI keyword evolution mapping 
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Fig. 5 CNKI keyword emergence mapping 

4. Conclusion 

In this paper, we conducted a comprehensive literature 

review of the latest research on big data processing 

technology in the CNKI database, spanning 2020 to 2024. We 

employed the CiteSpace community discovery approach to 

analyze the literature and identify key insights. Our analysis 

yielded the following findings: 

(1) China's research institutions are primarily universities 

and research institutes, notably the National Academy of 

Sciences, Peking University, and the National Astronomical 

Observatory of the Chinese Academy of Sciences (NAO). 

However, these institutions are relatively few, as are the 

research projects and related literature they publish. 

Furthermore, the researchers and research groups affiliated 

with these institutions are geographically dispersed. 

(2) The research areas of greatest interest in the field of big 

data-related processing technologies include the following: 

big data, data collection, data analytics, cloud computing, 

machine learning, and blockchain. The research focus is on 

the analysis of applications, data processing, and the 

development of appropriate countermeasures. 

(3) The frontiers of big data application areas encompass a 

range of fields, including big data and analytics, big data 

technologies in business and enterprise management, the 

financial industry, and commercial banking. Additionally, 

research on big data itself represents a significant area of 

exploration within this field. 

The above research demonstrates that big data processing 

technology is still in the developmental stage of application 

in many fields, exhibiting considerable potential and value. 

Future research should prioritize interdisciplinary integration 

and facilitate the integration of theory and practice to address 

the complex challenges inherent to big data processing. This 

study elucidates the research priorities and cutting-edge 

analyses of big data processing technologies, offering 

scholars a robust foundation for further research on big data 

technologies. 
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