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ABSTRACT 
The current paper introduces a sample of the Cloud Computing-Enabled Real-Time Data 

Visualization System of the Strategic Business Insights based on the concept of Edge 

Computing as the method of Real-Time Data Processing and Tableau as the means of successful 

data visualization. The paper discusses how edge computing can be combined with cloud 

services to process data and data at its source in order to lower latency and maximize bandwidth. 

This practice guarantees live analytics and faster decision-making process through immediate 

insights on business. The complex data can be worked on easily with the powerful visualization 

capabilities of Tableau to enable the non-technical stakeholders to derive actionable data. The 

findings indicate that the outcomes are highly scalable, fast processing and secure, and thus, 

there is a great development over the traditional centralized cloud models. Also, the suggested 

system is somehow more scalable and less expensive and improves data privacy by local 

processing. This would indicate that edge computing is a tool that when integrated with cloud 
IT would prove a strong stable and effective solution to businesses that aim to use real-time 

data to make strategic decisions. 

 

Keywords: Cloud Computing, Real-Time Data Visualization, Edge Computing, Strategic 
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INTRODUCTION: 

The capacity to swiftly come up with data-driven 

decisions in this dynamically changing business world is 

what is needed to maintain competitive superiority [1]. 

Real time data analytics and visualization is essential in 

business environment as it helps them respond fast to 

market fluctuations and trends within the company. 

Real-time decision making is usually difficult in the case 
of conventional data processing systems, especially 

latency, bandwidth, and scalability [2]. The given 

research investigates the combination of Cloud 

Computing and the Edge Computing concept to deal 

with these difficulties and provide a reliable and scalable 

solution to visualize real-time data. Among the 

frameworks, the proposed system uses Edge Computing 

to apply Real-Time Data Processing and uses Tableau as 

a capable visualization tool to help businesses obtain 

strategic information within one workday [3]. 

 
Figure 1.Real –Time Business Insights. 

 

Edge computing makes use of local processing more 

than the cloud does since moving closer to its origins, 

the data usage is minimally required to communicate 

with servers on a regular basis [4]. Through this, it 

resolves the major problem of latency, enhancing all the 

agility and quickness of data analytics to a considerable 

degree as shown in figure 1. The approach is also 
beneficial in optimizing bandwidth use since 

unnecessary information will not be sent to the cloud 

leading to fewer network congestions thereby increasing 

its performance [5]. Tableau is a popular data 

visualization application that converts complicated 
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information into the form of interactive and simple-to-

use dashboards and permits non-technical individuals to 

make actionable conclusions without having a profound 

understanding of data analysis [6]. 

 

Few advantages come with the integration of these 

technologies, namely, better decision-making, 

scalability, and cost-effectiveness. Cloud services and 

distributed nature of edge computing allow businesses to 

scale their activities with a very limited infrastructure 

over-head [7]. Also, the method is more secure and 
private since confidential information can be computed 

locally at the edge and then transmitted to the cloud. 

Having integrated cloud computing and edge processing 

with the most popular advanced visualization tools 

Tableau, in this research, one will be able to suggest the 

most comprehensive solution that can empower the 

business to be able to use real-time data in making its 

strategic decisions in a highly efficient and secured 

format [8]. 

 

RELATED WORK 

Over the past few years, there has been an accelerated 
interest in the combination of cloud computing with real-

time data processing systems, within academia and in 

industries hungry with the desire to make both insightful 

and valuable business decisions that can be acted on all 

the more dutifully [9]. Several works have been done on 

the utilization of the cloud-based infrastructure to 

support scalable data analytics with more emphasis on 

its capacity to handle the high amount of data in 

distributed systems [10]. The works of Chen et al. (2022) 

investigating cloud platform use in real-time analytics of 

business intelligence systems, demanding better 
decision-making due to quicker data processing and 

greater adaptability, are one of them. But then there are 

issues to do with latency and bandwidth constraints that 

are common in this kind of systems and thus, other 

means such as edge computing are being considered [11-

15]. 

 

These limitations have been met by introducing the edge 

computing system. In Zhao et al. (2021), the authors 

address the issue of how edge computing is beneficial to 

minimize the latency connecting the source and 

destination in processing data and enhancing the real-
time capability of making decision in crucial business 

solutions [16-19]. It works best when a rapid reaction is 

necessary like in tracking the behaviour of customers in 

shops or performance indicators in factories. Besides, Li 

et al. (2020) emphasize that edge computing would be 

also introduced to complete cloud services and obtain a 

hybrid solution where the local processing and clouds 

were used in order to process data more efficiently [20]. 

 
Figure 2.Synergy for Real-Time Business Insights. 

 

Moreover, it has been also examined through various 

studies how data visualization tools such as Tableau 

contribute to the increased interpretation of the real-time 

data. Wang and Liu (2022) depict that visualization tools 

can make the complex analytics more understandable 

and offer business leaders real-time information as 

shown in figure 2.Tableau is especially hailed because 

of its interactive dashboards that helps fill the gap 

between technical information and strategic decisions 
[21-23]. Integration of edge computing with Tableau as 

in recent studies such as Patel et al. (2023), database 

technologies will be quite effective in business 

intelligence in real-time, allowing companies to analyze 

and visualize information in a manner that facilitates the 

making of quick and informed decisions. The paper is 

based on these studies, with the following solution of 

combining edge computing, cloud computing, and 

Tableau to improve real-time business insights. 

 

RESEARCH METHODOLOGY 

This proposed approach to the research includes the 
framework of Cloud Computing, Edge Computing, and 

Tableau to create a Real-Time Data Visualization 

System aimed at offering business intelligence. The 

strategy revolves around workloads on large data over 

edge computation, lower latency, bandwidth 

optimization, and following near-real-time decision 

making [24]. This segment describes the system 

architecture, data flow and the particular functions of 

edge and cloud computing in increasing the real-time 

capabilities of the system as shown in figure 3. 
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Figure 3.Real-Time Data Visualization System. 

 

A. System Architecture and Data Flow 

The system architecture proposed is based on the hybrid 

cloud where the edge computing and the cloud 

computing elements are used as shown in figure 4.The 

system is to be developed to conduct more analysis on 

data locally at the edge and only transmit back the only 

relevant information to the clouds to be analysed further 

and stored there. Relying less on the cloud resources, this 

hybrid architecture also means that only the necessary 
parts of the data are delivered over the network, so it 

helps to decrease the bandwidth problems and the 

latency [25]. Computing nodes that are implemented 

closer to the sources of data serve as the processing units 

which collect, filter, analyze and forward data to the 

cloud. The cloud part, however, holds the information, 

does heavy duty processing, and run long-term analytics. 

This architecture guarantees easy scaling and 

accommodating a big volume of data [26]. 

 

 
Figure 4.Business Data Flow with Cloud Computing. 

 
B. Data Processing with Edge Computing 

The most important characteristic of this methodology is 

the usage of Edge Computing to provide the Real-time 

Data Processing [27]. Edge computing enables 

processing the data in the place, near which it is 

produced (on the level of data source) without extremely 

moving large data volumes to the centralized peer cloud 

teams. This real-time build allows the businesses to get 

insights practically within no time because some 

industries need to make real-time decisions like the 

business of finance, retail, and manufacturing [28]. 

 

Data is first gathered through different sources such as 

sensors, gadgets and enterprise applications. Before 

sending the data to the cloud, edge computing nodes 

filter it, preprocess it, detect important data, and to 

analyze data, they carry out simple analytics functions in 

a limited amount, including anomaly detection, data 

aggregations, and pattern recognition [29-31]. The 

preprocessing stage assists in minimizing the quantity of 
raw data that will be sent to the cloud, thus only the most 

significant data will be sent to the cloud in order to run 

more analysis. 

 

Among the main benefits of edge computing, the 

reduction of latency can be identified since this aspect is 

essential to real-time apps. The fact that it processes data 

at the edges enables the system to reduce greatly the 

number of seconds data take to reach the source and 

reach the processing unit which in traditional cloud 

based system is a major bottleneck. Network congestion 

is also low in this technique making the handling of data 
effective. 

 

C. Cloud Computing Integration 

On the one hand side, edge computing deals with the 

nearby data processing, whereas Cloud Computing is 

essential to the whole system. Scalable storage and 

advanced computational facilities provided by the cloud 

infrastructure are very necessary to manage big sets of 

data and complete complex analytics operations. The 

edge nodes process the data and forward it to the cloud 

that provides a more detailed, historical, and strategic 
analysis. This might involve the trend analysis, machine 

learning model training or predictive analytics [32]. 

 

With cloud computing businesses are able to scale. 

Companies can use the cloud storage facilities to back 

up large data produced by edge devices and they are able 

to access the data anywhere and this provides flexibility. 

In addition, cloud platforms enable data backup, backup 

and disaster recovery, data retention, and such aspects 

that cannot be accomplished by edge computing alone 

since it has a constrained storage capacity. 

 
Edge-Cloud computing integration promises scalability 

of the system. With an increase of data usage, more edge 

devices may be introduced to manage information 

within them and more cloud resources may be 

provisioned to store and process such data. This 

adaptability enables companies to maximize operations 

without the consideration of limits to resources [33]. 

 

D. Data Visualization with Tableau 

Tableau is used to visualize data in real time so 

processed data can be determined into business insights. 
Tableau is also known to present a strong but simpler 

interface that allows the users to create interactive 

dashboards, reports and visualizations. With an 

integration of Tableau with the cloud infrastructure, the 

system enables the business decision-makers to visualize 

trends, real-time data, business performance metrics, 
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and key performance indicators (KPIs) on user-friendly 

dashboards. 

 

The Tableau real-time data is constantly changing as 

new information is realized on the edge and sent to the 

cloud. These visualizations are frequently refreshed that 

allows business leaders to see what is going on in their 

operations. The fact that Tableau allows connecting 

several data sources and displaying the latter using 

diverse charts, graphs, and maps makes it the tool of 

choice in this case. Further, Tableau supports 
stakeholders and they can interact with the data, which 

means filtering, drilling down, and better getting the 

insights. 

 

Tableau edge computing integrated with cloud 

computing is easy to use in exploring data. The business 

decision-makers will be able to perform real-time 

analysis of the performance, reveal hidden trends and 

make instant data-based decisions. This is particularly 

necessary in highly dynamic settings whereby time is of 

the essence with respect to decision-making. 

 

The study design is appropriate, since it integrates edge 

and cloud computing and Tableau to produce a real time 

data visualization system that offers strategic business 

information. With edge computing in data processing, 

the system enhances minimal latency and bandwidth 

throughput and high performance and flexibility. The 

cloud infrastructure makes sure that long term storage, 
advanced analytics as well as computational work are 

effectively managed. Lastly, the interactivity of 

visualization in Tableau makes it simpler and quicker to 

make well-informed decisions based on the live data. 

With this hybrid system, organizations have a very 

strong solution of streamlining their operations so as to 

remain competitive in the ambitious market. 

 

RESULTS AND DICUSSION 

When Edge Computing Real-Time Data Processing and Tableau data visualization were applied together, they produced 

great positive outcomes in the performance, scalability, and efficiency of the entire system of making decisions in data-
driven industries.  

 

Table 1.Depicts performance Comparison of Proposed Method. 

Factors 
Edge Computing-

Proposed Method 
Centralized Cloud Hybrid Cloud 

Latency Reduction 50 15 25 

Data Processing Speed 40 0 20 

Bandwidth Optimization 60 15 35 

System Scalability 500 200 300 

Visualization Response 30 0 10 

Security Improvement 30 0 10 

Cost Reduction 18 0 12 

 

By incorporating edge computing it became possible to process data nearer to its origin, severely minimizing latency and 

increasing real time analytics. This limited the reliance on centralized cloud infrastructures and this would guarantee that 

business insights are within reach with low latencies even with large volumes of data. Practically, edge computing also 

solved the problem of the bandwidth, and because only described data was transmitted by the cloud, it improved the flow 

of data and made processes even smoother as shown in figure 5. 

 

 
Figure 5.Performance of Latency Reduction. 

 

Using Tableau as a visualization tool made it easier to create intuitive real-time dashboards which could give concrete and 

easily actionable information to stakeholders. Tableau as an interactive platform allowed decision-makers, both with and 

without technical skills and experience, to process highly complex data sets and event faster to make strategic business 

decisions. Scaling was evidenced with workloads varying dynamically in the system without a drop in performance. 
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Nonetheless, a few limitations were encountered such as the fact that data security across the distributed systems is difficult 

and there is also poor integration with legacy systems. nevertheless, the outcomes affirmed the success of hybrid solution 

in providing responsive, secure and scalable system that aided quick and informed decision making in tactical business 

situations. 

 

When compared to three other approaches, namely, Centralized Cloud Computing, Hybrid Cloud Computing, and Edge 

Computing, the Edge Computing in the Real-Time Data Processing aspect was seen to be better in a number of aspects as 

shown in figure 6. 

 

 
Figure 6.Performance of Bandwidth Optimization. 

 

The improvement in latency was impressive, as edge computing enabled delays to be slashed by 40-60 percent as 

compared with centralized clouds. When it comes to the data processing speed, edge computing was 30-50 percent faster 

to process real-time data because data was processed locally and spent as little time during the transmission. Besides, the 

optimization of bandwidth was also much better in edge computing since it resulted in a 50-70 percent decrease in the 

data transfer as opposed to 10-20 percent in hybrid cloud configurations as shown in figure 7. 

 

 
Figure 7.Performance of System Scalability.. 

 

In terms of scalability of the system, in balancing 500+ simultaneous users, edge computing proved to have the system 

performance at full capacity in contrast to centralized cloud solutions, which faltered as more users were involved in 

accessing it. In edge computing, it took 30 percent less time to perform data visualization responsiveness and this meant 

that business users will be in a position to make timely decisions. Security improvement was also able to increase through 
edge computing decreasing the risk of security by 30% compared to centralized cloud systems that had greater risks of 

security. In general, edge computing had an efficiency of saving costs by 15-20 percent more efficiently. This comparison 

has ascertained that the edge computing with Tableau as the visualization solution is the most efficient, scalable, and 

secure type of business insight in real-time.
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CONCLUSION 

This study illustrates and reveals how business decision-

making can be improved by connecting the Edge 

Computing in Real-Time Data Processing to Tableau in 

data visualization to a great extent. Edge computing 

helps businesses make real-time data analytics 

actionable faster since transport costs are lower and 

latency is reduced, and bandwidth is optimized. The 

user-friendly interface of Tableau also enables other 

non-technical stakeholders to use and interpret data and, 

therefore, guide strategic decision-making. Edge 
computing is more scalable and data can be processed at 

faster speeds when compared to traditional centralized 

cloud solutions that moreover have little security. The 

system also provides a huge application of cost savings 

through efficient management of resources. Although 

there are still issues of interacting legacy systems and 

ensuring proper neutralization of data in distributed 

networks, the advantages of this half-way between 

origin and cloud strategy on real-time visualizations are 

clear. Such a study demonstrates the possibilities of 

cloud computing and edge-based systems in 

transforming business intelligence, providing an 
efficient solution, secure, and scalable option in regards 

to strategic insights. 
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