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Abstract 

Big data collection involves enormous amounts of raw data. To boost the sustainability of corporate value and support 

business intelligence and decision-making systems, in-depth data analysis is necessary. The data storage, analysis, and 

visualization methods, as well as the discovery of patterns and linkages, all depend on extensive data analysis. This study 

aims to process datasets to learn things like how ratings impact market sales transactions and how much of an impact factor 

connected to consumers and items have on ratings. Elasticsearch and Kibana were used for the dataset processing. This 

study evaluated traits related to the test parameters using a variety of test procedures. The product is scored as a 

representation of the product types involved in the sales transaction, and the name is assessed as a reflection of the 

customer. Kibana and Elasticsearch, a full-text search engine, were used in this work to do extensive data analysis on data 

sets. It is a visualization tool that is employed in a controlled environment to evaluate how ratings impact market exchanges 

for electronic goods, and it offers suggestions. The study found a substantial relationship between electronic product sales 

on the Amazon marketplace from 2012 to 2018. It suggested the importance of buyer constituents as users and how 

different product categories relate to ratings in business transactions. 
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1. Introduction 

Big data alters the way that data architecture and operational models are thought of. Big data has developed into a 

crucial component of intelligence and creativity, with the potential to improve our lives and open new possibilities for 

contemporary society [1]. Businesses from all industries are starting to recognize the underlying value and commercial 

viability of their data distribution [2]. Big data involves gathering enormous amounts of raw data. It supports corporate 

intelligence aids in the provision of information [3], facilitates decision-making [4], and helps create better and more 

manageable decisions based on information [5]. A thorough investigation of the data, including its storage, analysis, and 
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support for effective visualization, is necessary in this case [6]. To boost business value, in-depth data analysis is 

necessary [7, 3]. The big data paradigm is firmly established as the industry's dominant force, and it offers significant 

advantages for both business and research when massive volumes of data are operated on [8]. However, it can be like 

looking in an ocean to uncover meaningful information in these data [9], and huge data does not lend itself to or respond 

well to standard methods of analysis and extraction [10]. 

Big data analytics, as used in this definition, is a methodical strategy for examining and determining the various 

patterns, relationships, and trends present in a significant amount of data [11]. Alternative approaches are needed to 

partition enormous data into manageable chunks that can be directly used as representative samples of the complete data 

set in big data analysis [12]. Thus, big data plays a crucial role in determining which traditional and non-traditional data 

can generate profits [13]. Big data is a new technology that must be used to improve the deal plan's efficiency and support 

the branding strategy in outbound efforts [14]. The implementation of big data analysis, on the other hand, necessitates 

the use of effective interactive data visualization software that offers a complete image and has quick performance, 

scalability, and processing time. 

Utilizing big data analytics and tools to draw forth knowledge and patterns that can aid in decision-making and offer 

value to the company [15]. To store, analyze, and retrieve data in real-time or non-real-time, however, the present 

relational database is no longer able to match these demands [16]. A distributed search and analysis engine called 

Elasticsearch is a big data database system [17] that may be used to conduct big data analysis on the data [18].  

Elasticsearch is a Java-based, server-based full-text search engine that was derived from Apache Lucene [19, 20], 

[21], with a document-based data storage approach and a distributed search engine design [22]. Elasticsearch's real-time 

statistical queries and great scalability enable speedy data processing and discovery [21]. The use of big data analysis in 

sales models through the marketplace, where the development and growth of information technology are accelerating 

quickly and have changed activities and purchasing habits, also plays a significant role. With the speed and expansion 

of internet use, consumer behavior in terms of shopping has changed. It can discriminate between in-person purchases 

and product marketing [23], and consumer preferences for e-commerce and retail services have an immediate impact on 

both channels for buying and selling [24]. 

Extraction and analysis of transaction data can be done to achieve marketing and sales strategy optimization [25]. To 

assess business performance in a way that benefits both customers and the products of manufacturers, it is necessary to 

have an awareness of the features of consumption and the relationship between the sale of various items by various 

consumers [25, 26]. Data-driven analysis replaced the conventional paradigm based on experience or experience-driven 

analysis [27]. According to studies on big data and online product prediction, further study is needed to fully understand 

how ratings affect sales volume. In contrast, the other study claimed that ratings are more important to prospective 

customers' decisions than product costs [28, 29]. Elasticsearch and Kibana were used in this study to gather data on the 

relationships between ratings and related elements in the transaction pattern for the sale of electronic products. 

Additionally, this research intends to support strategic decision-making. 

2. Materials and Method 

This study uses datasets of the Kaggle repository in CSV format obtained from Amazon's online marketplace from 

1999-2018. It contains 1,292,954 transactions, 9,436 product items, and 1,162,405 users. The research infrastructure 

uses a containerization model with docker 20.10.7 build 20.10.7 ubuntu5~18.04.2, Portainer version 2.9.0 as container 

orchestration, and Docker images Elasticsearch 7.17.0 and Kibana 7.17.0 in the Ubuntu Linux Desktop 18.04 LTS 

operating system and for hardware. It involves 2 CPU cores of 3.0 GHz, 8 GB of RAM, and 512 GB of SSD storage 

media. 

The Elasticsearch solution was chosen because it has great scalability [21], can handle massive volumes of data with 

hundreds of millions of levels with optimal performance, and can manage both structured and unstructured data. It can 

also process and find data quickly through real-time statistical queries. This study uses Elasticsearch, which is used for 

searching and indexing, in accordance with research on Twitter sentiment analysis [30], and Kibana, which is used for 

monitoring and visualizing technological developments [3, 31]. The Elasticsearch technique used in this study was 

created and put into use to address market-related data-related concerns, although with different data [32]. 

Five phases were used to conduct the test. Mapping the overall transaction pattern comes first, followed by 

establishing the rating pattern and the relevant attributes, and last, confirming the function and involvement of each 

feature in the rating. Each test model is put to the test while taking several variables into account, including accessibility, 

dependability, correlation, and attribute validity. As illustrated in Figure 1, technical testing was performed for each test 

model utilizing a visualization model according to the type of attribute investigated. The proposed big data analytics 

with laboratory exercise [33] was selected as the basis for the technical testing in this study. 
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Figure 1. Testing stage 

2.1. Data Import and Creating Index Pattern 

In the first stage, datasets in the form of CSV are imported into Elasticsearch, and an index pattern is created with 

the name elk_amazon_2021. Proof of the imported data is done using the terminal console with the command: 

{curl curl elasticsearch_IP_address:9200/_cat/indices?v/} 

2.2. Determining Time Interval using Discover 

In this stage, modeling is carried out with the Discover feature on Kibana by plotting the data with the index pattern 

elk_amazon_2021. Visualization using Discover, in Figure 2, shows the transaction pattern has increased from 2012 to 

2015 and appears to have decreased from 2016 to 2018. This stage is in line with the previous research [34] because pre-

processing the data into an intelligent format facilitates the practical analysis of the volume of data transactions. 

 

Figure 2. Transaction Pattern using Discover on Kibana 

2.3. Attribute Testing and Rating Attribute Testing 

The evaluated attribute affects the transaction. The study's focus property is the rating attribute, with the timestamp 

attribute serving as the transaction period, the user ID serving as the transaction actor, and the item ID serving as the 

transaction object. Each test's time interval argument will be the timestamp attribute. The rating attribute testing is then 

designed to determine whether rating characteristics are correlated with transaction patterns over time as determined by 

the findings of the Discover index elk_amazon_2021. Model testing is carried out utilizing Kibana's TSVB and Lens for 

visualization. To find the link between the volume of customers and the pattern of sales transactions, testing is done on 

the user ID attribute to gather information about attribute reliability. To determine the association between a product and 

sales transaction patterns, testing on the item ID attribute is carried out to gather attribute reliability information. Kibana's 

Lens visualization is used for testing. Five testing stages are shown in Fig. 1 and testing is carried out utilizing Kibana's 

Lens visualization. 

3. Results and Discussion 

As seen in Figure 3, the rating function on sales transactions is revealed by mapping the rating property with the bar 

vertical stacked mode. As can be observed, from the start of 2016 to 2017, the pattern of transactions from 2012 to 2015 

had a very sharp growth. In terms of transaction patterns for 2015 and 2016, there are interesting developments. 

Transactions started to fall gradually and then quickly till October 1, 2018. The results clearly show that Elasticsearch 

and Kabana can manage massive data volumes with hundreds of millions of levels while still performing at their best. 
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Figure 3. Rating pattern on sales transactions from January 1, 2012 – October 1, 2018 

According to earlier studies by Mu et al. [25], the data about marketing and sales success from extracting and 

analyzing transaction data in this study can be utilized to influence judgments about strategy optimization. The number 

of sales transactions dropped significantly in the 2016-time frame. Till 2018, it was in effect and figure 3 depicts the 

drop, which appeared abrupt and was accompanied by a reduction in the rating of five. The difference between ratings 

one through four does not differ significantly from the difference between ratings five cumulatively. 

As illustrated in Figure 4, the test results on the user-ID attribute, which represents the number of purchasers 

participating in the transaction, create a visualization with a pattern resembling the outcomes of the rating visualization. 

It demonstrates how the rating affects the total density of purchasers. Additionally, there was an increase in the total 

ratings in Table 1, which describes the transactional pattern over the course of three years (from 2012 to 2015). 

 

Figure 4. Consumers are affected by rating 

Table 1. Sum of rating period January 1, 2012 – October 1, 2018 

Periodic Rating Table: 1 Jan 2012-1 Oct 2018 

Periode per year 1-Rating 2-Rating 3-Rating 4-Rating 5-Rating  

2012 4,297 2,468 3,196 7,733 20,695 

2013 8,688 5,630 8,158 20,106 57,273 

2014 16,664 10,007 14,184 32,670 107,151 

2015 34,750 19,413 25,163 52,737 188,824 

2016 34,604 18,433 23,333 47,077 179,172 

2017 23,979 11,964 13,968 26,050 116,498 

2018 11,172 5,234 5,928 10,339 47,466 

 Sum: 134,154 Sum: 73,239 Sum: 93,948 Sum:196,712 Sum: 717,079 
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Additionally, Figure 3 demonstrates how Elasticsearch and Kibana were combined to fully understand and visualize 

the data in accordance with Bhatnagar's findings [3]. This conclusion is also consistent with another study [28] that 

claimed that ratings, rather than product costs, play a more significant impact in prospective purchasers' decision-making. 

Customers frequently find it impossible to read every review before choosing a product [35]. 

The transaction fell gradually from the beginning of 2016 to 2017 and then decreased again till October 1, 2018. The 

finding suggests a strong relationship between the rating on the Amazon marketplace and patterns of buy transactions. 

This finding backs up the other study's [36] assertion that most consumers start out with firm buy intentions. Elasticsearch 

has the best speed for handling enormous amounts of data with hundreds of millions of levels. 

The data in Table 1 shows that the researchers discovered a correlation between ratings and relevant components in 

the market's pattern of electronic product sales transactions. When used in decision-making processes, this information 

can assist and enhance business intelligence [3, 4]. This knowledge is useful and may be used to advise possible business 

decisions [9]. 

In this study, key-value structures are used to help in querying and analysis so that relationships between data can be 

better described [20]. Figure 5 illustrates the item-ID property as a key-value structure. According to these findings, 

Elasticsearch might be utilized to create a system for extracting data from descriptive columns, similar to previous 

research [37]. 

 

Figure 5. Rating affected by product 

It is interesting to observe that the cumulative density of product types does not affect the rating significantly. It 

indicates that the product type does not significantly influence the pattern of sales levels. Also, that reflects the 

cumulative types of products involved in the transaction and provides a pattern that is not much different from the rating 

pattern. This information can help an individual make slow operational decisions, not in line with real-time visualization, 

which can be helpful for quick operational decisions. 

Table 2 demonstrates that a rise in rating is accompanied by an increase in the accumulation of product items and 

vice versa. As a result, there is a strong association between rating and the increase of product item kinds throughout the 

course of five years of transactions. Making the best choice for the sales product item type and maximizing decision-

making inside the business unit can both be accomplished using this information [38]. 

Additionally, Table 2 demonstrates a strong association between the rating and the categories of product items 

involved in the transaction. Furthermore, modifications to the rating pattern have a big impact on the accumulation of 

the different kinds of goods that are purchased. The strength of Elasticsearch, which preserves important business insight 

and offers tools for data analysis, delivers this information, enabling the executive or management to make a probable 

business decision. 

Elasticsearch and Kibana are used in this study as a part of the big data analysis approach to account for features like 

volume, visualization, vagueness, and complexity as well as to foresee the usual statistical computations, which are less 

useful in the big data context. The findings, meantime, can address the involvement, influence, and rating correlation on 

the volume of sales of electronic goods that big data has suggested. On the other hand, this study expands on a perspective 

on the connection between product types and ratings on sales that are based on earlier research and cites the rating 

perspective on product pricing [28]. 
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Table 2. Periodic rating versus item ID 

Periodic Rating vs. item_id 

@timestamp per year 1-items 2- items 3- items 4- items 5- items 

2012 877 698 828 1,177 1,629 

2013 1,403 1,222 1,462 1,959 2,675 

2014 2,504 2,048 2,427 3,193 4,496 

2015 4,243 3,528 3,988 5,073 6,919 

2016 4,190 3,310 3,784 4,612 6,446 

2017 3,167 2,277 2,558 3,061 4,893 

2018 1,946 1,385 1,506 1,812 3,175 

 Sum: 18,330 Sum: 14,468 Sum: 16,553 Sum: 20,887 Sum: 30,233 

The findings of this study are consistent with other studies [27] that claim that the analytical mechanism moved from 

the conventional idea based on experience, namely experience-driven to data-driven. The findings of the data 

visualization research are consistent with studies on monitoring and visualization using Kibana [3] and big data [39], 

which suggested a software solution for visual analytics utilizing Elasticsearch and Kibana. 

The organization also benefited from this study's increased efficiency and decision-making [40], particularly in sales 

and marketing, and it also looked at how well-prepared the field of communication is to deal with the effects of big data. 

This study established how big data can be used to analyze both conventional and unconventional data to generate 

revenue [41]. This study showed that big data is a new technology that must be implemented to relieve the marketing 

strategy in outbound campaigns, reconfigure the deal plan to make it more effective [14], and has a significant impact 

on management and technology as well as give a wider impact on the industry's preparedness [13]. 

4. Conclusion 

Particularly given the amount, pace, and variety of data in numerous sectors, big data will play a more and more 

important role in the future. To make the best conclusions possible, big data analysis must be handled quickly, utilizing 

cutting-edge analytical methods. Additionally, choosing an infrastructure that meets its requirements is essential for big 

data analysis. In anticipation of conventional statistical computations in the setting of big data, this study suggests 

employing a combination of Elasticsearch and Kibana as integrated tools in data processing. This study produced several 

conclusions, including a suggested remedy for the function and correlation of ratings on sales transactions. Another 

result is that there is a definite correlation between sales and the total number of purchasers and ratings. On the plus side, 

the rating has less of an impact on the product type overall. The total density of product types has little impact on the 

ranking. This fact puts into context the study's findings that sales volume and rating are correlated. 

5. Declarations  

5.1. Author Contributions 

Conceptualization, H.H.; methodology, H.H.; software, T.B.K.; validation, H.H., D.A.D., and T.B.K.; formal 

analysis, H.H.; investigation, D.A.D. and T.B.K.; resources, R.I.; data curation, I.I.; writing—original draft preparation, 

H.H.; writing—review and editing, D.A.D.; visualization, D.A.D. and T.B.K.; supervision, T.B.K.; project 

administration, R.I.; funding acquisition, H.H. and D.A.D. All authors have read and agreed to the published version of 

the manuscript 

5.2. Data Availability Statement 

The data presented in this study are available in the article. 

5.3. Funding 

The present research is funded by the University of Raharja, Indonesia, and the INTI International University, 

Malaysia. 

5.4. Institutional Review Board Statement 

Not applicable.  

5.5. Informed Consent Statement 

Not applicable.  



HighTech and Innovation Journal         Vol. 4, No. 3, September, 2023 

589 

 

5.6. Declaration of Competing Interest 

The authors declare that they have no known competing financial interests or personal relationships that could have 

appeared to influence the work reported in this paper. 

6. References 

[1] Liao, W., Luo, C., Salinas, S., & Li, P. (2019). Efficient secure outsourcing of large-scale convex separable programming for big 

data. IEEE Transactions on Big Data, 5(3), 368–378. doi:10.1109/TBDATA.2017.2787198. 

[2] Zhang, Y., Niyato, D., Wang, P., & Han, Z. (2020). Data Services Sales Design with Mixed Bundling Strategy: A 

Multidimensional Adverse Selection Approach. IEEE Internet of Things Journal, 7(9), 8826–8836. doi:10.1109/JIOT.2020.2999824. 

[3] Bhatnagar, D., SubaLakshmi, R.J., & Vanmathi, C. (2020). Twitter Sentiment Analysis Using Elasticsearch, Logstash and Kibana. 

2020 International Conference on Emerging Trends in Information Technology and Engineering (ic-ETITE), Vellore, India. 

doi:10.1109/ic-ETITE47903.2020.351.  

[4] Pereira, T. A., de Carvalho, J. D. M. A., & Pedrosa, I. (2021). Business Intelligence in clinical decision support: applications in 

the context of intensive medicine. 2021 16th Iberian Conference on Information Systems and Technologies (CISTI), Chaves, 

Portugal. doi:10.23919/cisti52073.2021.9476635. 

[5] Santos, M., Joao, E., Canelas, J., Bernardino, J., & Pedrosa, I. (2021). The Incorporation of Business Intelligence with Enterprise 

Resource Planning in SMEs. 16th Iberian Conference on Information Systems and Technologies (CISTI), Chaves, Portugal. 

doi:10.23919/cisti52073.2021.9476341. 

[6] Ferreira, D. F., Bernardino, J., Manjate, C. D., & Pedrosa, I. (2021). Business Intelligence and Business Analytics applied to the 

management of agricultural resources. 2021 16th Iberian Conference on Information Systems and Technologies (CISTI), Chaves, 

Portugal. doi:10.23919/cisti52073.2021.9476266. 

[7] Deif, A., & Vivek, T. (2022). Understanding AI Application Dynamics in Oil and Gas Supply Chain Management and 

Development: A Location Perspective. HighTech and Innovation Journal, 3, 1-14. doi:10.28991/HIJ-SP2022-03-01. 

[8] Hengki, Rizan, O., Adiwinoto, B., Supardi, Saputro, S. H., & Perkasa, E. B. (2021). Business Intelligence to Support Visualization 

of Indonesian Capital Market Investment Gallery Performance. 2021 3rd International Conference on Cybernetics and Intelligent 

System (ICORIS). doi:10.1109/icoris52787.2021.9649610. 

[9] Lattuada, M., Barbierato, E., Gianniti, E., & Ardagna, D. (2022). Optimal Resource Allocation of Cloud-Based Spark 

Applications. IEEE Transactions on Cloud Computing, 10(2), 1301–1316. doi:10.1109/TCC.2020.2985682. 

[10] Khan, S. A. (2019). Clustering Algorithm on Spatiotemporal Trajectories. 2019 2nd International Conference on Computing, 

Mathematics and Engineering Technologies (ICoMET). doi:10.1109/icomet.2019.8673464. 

[11] Kumar, S., & Singh, M. (2019). A novel clustering technique for efficient clustering of big data in hadoop ecosystem. Big Data 

Mining and Analytics, 2(4), 240–247. doi:10.26599/BDMA.2018.9020037. 

[12] Salloum, S., Huang, J. Z., & He, Y. (2019). Random Sample Partition: A Distributed Data Model for Big Data Analysis. IEEE 

Transactions on Industrial Informatics, 15(11), 5846–5854. doi:10.1109/TII.2019.2912723. 

[13] Feng, M., Zheng, J., Ren, J., Hussain, A., Li, X., Xi, Y., & Liu, Q. (2019). Big Data Analytics and Mining for Effective 

Visualization and Trends Forecasting of Crime Data. IEEE Access, 7, 106111–106123. doi:10.1109/ACCESS.2019.2930410. 

[14] Bui, V. D., & Nguyen, H. P. (2021). A Comprehensive Review on Big Data-Based Potential Applications in Marine Shipping 

Management. International Journal on Advanced Science, Engineering and Information Technology, 11(3), 1067–1077. 

doi:10.18517/ijaseit.11.3.15350. 

[15] Hernandez, L., Guzman, H., Ospino, J., Freyle, J., & Pranolo, A. (2019). Design and implementation of a Marking Strategy to 

Increase the Contactability in the Call Centers, Based on Machine Learning. International Journal on Advanced Science, 

Engineering and Information Technology, 9(1), 1. doi:10.18517/ijaseit.9.1.7545. 

[16] Gonzalez-Vidal, A., Gomez-Bernal, P., Mendoza-Bernal, J., & Skarmeta, A. F. (2021). BIGcoldTRUCKS: a BIG data dashboard 

for the management of COLD chain logistics in refrigerated TRUCKS. 2021 IEEE International Conference on Big Data (Big 

Data). doi:10.1109/bigdata52589.2021.9671633. 

[17] Yin, H., & Fengdong, D. (2019). Design and Implementation of Meteorological Big Data Platform Based on Hadoop and 

Elasticsearch. 2019 IEEE 4th International Conference on Cloud Computing and Big Data Analysis (ICCCBDA). 

doi:10.1109/icccbda.2019.8725660. 

[18] Zamfir, V.-A., Carabas, M., Carabas, C., & Tapus, N. (2019). Systems Monitoring and Big Data Analysis Using the Elasticsearch 

System. 2019 22nd International Conference on Control Systems and Computer Science (CSCS). doi:10.1109/cscs.2019.00039. 



HighTech and Innovation Journal         Vol. 4, No. 3, September, 2023 

590 

 

[19] Lee, J., & Kwon, H.-Y. (2022). TPC-C Benchmarking for ElasticSearch. 2022 IEEE International Conference on Big Data and 

Smart Computing (BigComp). doi:10.1109/bigcomp54360.2022.00041. 

[20] Latreche, O., & Boukraa, D. (2020). Self-Service, On-Demand Creation of OLAP Cubes over Big Data: a Metadata-Driven 

Approach. 2020 IEEE International Conference on Big Data (Big Data). doi:10.1109/bigdata50022.2020.9378026. 

[21] Li, M., Xu, J., & Han, L. (2020). Multi-dimensional Analysis of Industrial Big Data Based JSON Document. 2020 IEEE Intl 

Conf on Parallel &amp; Distributed Processing with Applications, Big Data &amp; Cloud Computing, Sustainable Computing 

& Communications, Social Computing & Networking (ISPA/BDCloud/SocialCom/SustainCom). doi:10.1109/ispa-bdcloud-

socialcom-sustaincom51426.2020.00160. 

[22] Wenhao, J., & Zheng, L. (2020). Vulnerability Analysis and Security Research of Docker Container. 2020 IEEE 3rd International 

Conference on Information Systems and Computer Aided Education (ICISCAE). doi:10.1109/iciscae51034.2020.9236837. 

[23] Moorthi, K., Dhiman, G., Arulprakash, P., Suresh, C., & Srihari, K. (2021). A survey on impact of data analytics techniques in 

E-commerce. Materials Today: Proceedings. doi:10.1016/j.matpr.2020.10.867. 

[24] Zhao, Z., Wang, J., Sun, H., Liu, Y., Fan, Z., & Xuan, F. (2020). What Factors Influence Online Product Sales? Online Reviews, 

Review System Curation, Online Promotional Marketing and Seller Guarantees Analysis. IEEE Access, 8, 3920–3931. 

doi:10.1109/ACCESS.2019.2963047. 

[25] Mu, Z., Liu, X., & Li, K. (2020). Optimizing Operating Parameters of a Dual E-Commerce-Retail Sales Channel in a Closed-

Loop Supply Chain. IEEE Access, 8, 180352–180369. doi:10.1109/ACCESS.2020.3023652. 

[26] Yang, T., Yamashita, H., & Goto, M. (2019). A Study on Analysis Methods of Latent Customer Purchase Behavior Focused on 

Membership Stage Growth. 2019 IEEE International Conference on Big Data, Cloud Computing, Data Science &amp; 

Engineering (BCD). doi:10.1109/bcd.2019.8885138. 

[27] Yingzhuo, X., & Xuewen, W. (2021). Research on Community Consumer Behavior Based on Association Rules Analysis. 2021 

6th International Conference on Intelligent Computing and Signal Processing (ICSP). doi:10.1109/icsp51882.2021.9408917. 

[28] Yu, H. (2020). Research on Emergency Management Information System Model Based on Big Data. 2020 International 

Conference on Big Data and Social Sciences (ICBDSS). doi:10.1109/icbdss51270.2020.00048. 

[29] Sun, L., Zhao, Y., & Ling, B. (2020). The joint influence of online rating and product price on purchase decision: An EEG study. 

Psychology Research and Behavior Management, 13, 291–301. doi:10.2147/PRBM.S238063. 

[30] Henderi, S. D., Sugiarto, D., & Sunarya, A. (2020). A Proposed Model for Sales Data Warehouse Using Nine-step Design. 

International Journal of Advanced Science and Technology, 29(7), 12922–12931. 

[31] Buchanna, G., Premchand, P., & Govardhan, A. (2022). Classification of epileptic and non-epileptic electroencephalogram 

(EEG) signals using fractal analysis and support vector regression. Emerging Science Journal, 6(1), 138-150. doi:10.28991/ESJ-

2022-06-01-011. 

[32] Pailwan, A., Abraham, J., & Saraf, M. (2020). Landscape of Monitoring and Visualization of Technologies in DevOps for 

Classification and Prediction. 2020 Fourth World Conference on Smart Trends in Systems, Security and Sustainability 

(WorldS4). doi:10.1109/worlds450073.2020.9210398. 

[33] Provatas, N., Kassela, E., Chalvantzis, N., Bakogiannis, A., Giannakopoulos, I., Koziris, N., & Konstantinou, I. (2020). SELIS 

BDA: Big Data Analytics for the Logistics Domain. 2020 IEEE International Conference on Big Data (Big Data), Atlanta, 

United States. doi:10.1109/bigdata50022.2020.9378421. 

[34] Lim, J. B., & Moon, C. H. (2021). Developing Big Data Analytics Course for Non-ICT Major University Students. International 

Journal on Advanced Science, Engineering and Information Technology, 11(6), 2503–2508. doi:10.18517/ijaseit.11.6.12539. 

[35] Orosco, C., Varol, C., & Shashidhar, N. (2020). Graphically Display Database Transactions to Enhance Database Forensics. 

2020 8th International Symposium on Digital Forensics and Security (ISDFS). doi:10.1109/isdfs49300.2020.9116412. 

[36] Kong, L., Li, C., Ge, J., Ng, V., & Luo, B. (2022). Predicting Product Review Helpfulness - A Hybrid Method. IEEE Transactions 

on Services Computing, 15(4), 2213–2225. doi:10.1109/TSC.2020.3041095. 

[37] Guan, M., Cha, M., Wang, Y., Li, Y., & Sun, J. (2022). From Anticipation to Action: Data Reveal Mobile Shopping Patterns 

during a Yearly Mega Sale Event in China. IEEE Transactions on Knowledge and Data Engineering, 34(4), 1775–1787. 

doi:10.1109/TKDE.2020.3001558. 

[38] Badhya, S. S., Prasad, A., Rohan, S., Yashwanth, Y. S., Deepamala, N., & Shobha, G. (2019). Natural Language to Structured 

Query Language using Elasticsearch for descriptive columns. 2019 4th International Conference on Computational Systems and 

Information Technology for Sustainable Solution (CSITSS). doi:10.1109/csitss47250.2019.9031030. 

https://doi.org/10.28991/ESJ-2022-06-01-011
https://doi.org/10.28991/ESJ-2022-06-01-011


HighTech and Innovation Journal         Vol. 4, No. 3, September, 2023 

591 

 

[39] Viteri, A. E., Cruzado, J. G., & Huaman, L. A. (2022). Methodology for Business Intelligence Solutions in Internet Banking 

Companies. International Journal on Advanced Science, Engineering and Information Technology, 12(3), 1173–1181. 

doi:10.18517/ijaseit.12.3.13670. 

[40] Petrova-Antonova, D., Baychev, S., Pavlova, I., & Pavlov, G. (2020). Air Quality Visual Analytics with Kibana. 2020 5th 

International Conference on Smart and Sustainable Technologies (SpliTech). doi:10.23919/splitech49282.2020.9243708. 

[41] Raguvir, S., & Babu, S. (2020). Enhance employee productivity using Talent analytics and Visualization. 2020 International 

Conference on Data Analytics for Business and Industry: Way towards a Sustainable Economy (ICDABI), Sakheer, Bahrain. 

doi:10.1109/icdabi51230.2020.9325682. 

[42] Arief, N. N., & Gustomo, A. (2020). Analyzing the impact of big data and artificial intelligence on the communications 

profession: A case study on Public Relations (PR) Practitioners in Indonesia. International Journal on Advanced Science, 

Engineering and Information Technology, 10(3), 1066–1071. doi:10.18517/ijaseit.10.3.11821. 


