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Abstract 

The continuous data growth has led to the development of distributed systems to handle large-scale 

data storage and perform predictive computations. However, many of these systems still struggle to 

support exploratory data analysis (EDA), pivotal for deriving insights into network security, fraud 

detection, and epidemiology. To address these challenges, a new computational paradigm has 

emerged that delivers approximate results, refining them incrementally to enhance responsiveness. 

This approach necessitates innovations in algorithms, data structures, and visualization solutions. 

Concurrently, the demand for real-time reporting has intensified, highlighting the essential role of 

visualization tools in transforming raw data into actionable insights.  
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I. INTRODUCTION 

Data has emerged as an invaluable resource in contemporary organizations, driving strategic decision-

making and fueling innovation. Thanks to the rapid digital transformation across industries, vast volumes 

of data are generated every second from numerous sources, including social media platforms, transactional 

systems, sensors, web applications, and more. As data streams grow in velocity and variety, the need for 

effective real-time reporting has become a priority for decision-makers. Real-time reporting empowers 

organizations with up-to-the-minute insights, allowing them to respond swiftly to emerging trends, mitigate 

risks before they escalate, and seize business opportunities at the ideal moment. 

Data visualization is a critical method for transforming raw data into meaningful, easily interpretable visual 

representations, helping stakeholders glean insights from complex datasets. Practical data visualization 

tools organize and present data and make it interactive, actionable, and user-friendly, enabling everyone 

from frontline employees to top management to make data-driven decisions quickly. Several solutions 

compete in this increasingly crowded market. Still, three standout platforms—Tableau, Power BI, and Qlik 

Sense—are frequently chosen by enterprises seeking to unlock the power of real-time insights. 

This review paper examines the role of data visualization tools in real-time reporting and compares three 

leading platforms: Tableau, Power BI, and Qlik Sense. First, it provides an overview of real-time reporting 

and its importance in modern organizations. Then, it explores how data visualization supports real-time 

analytics. Next, the review focuses on the features, strengths, and limitations of Tableau, Power BI, and 

Qlik Sense. Finally, the paper concludes by discussing the factors that drive tool selection and offering 

insights into how organizations can optimize their real-time reporting capabilities. 
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A. Real-Time Reporting: Significance and Challenges 

1) Importance of Real-Time Insights: The modern business environment is dynamic and fast-paced, 

with organizations under increasing pressure to respond immediately to shifting market conditions. Real-

time reporting addresses this demand by constantly gathering, processing, and displaying updates on key 

performance indicators (KPIs). For example, in the retail sector, an operations manager might need 

immediate updates on inventory levels to prevent stockouts, while in finance, traders require real-time 

market data to inform investment decisions. Real-time reporting provides immediate visibility into these 

data points, enhancing agility and reducing reliance on after-the-fact insights that might already be 

obsolete when they are reported. 

2) Decision-Making and Competitive Advantage: Real-time business intelligence can create a 

competitive advantage by facilitating more proactive decision-making. Instead of reacting to monthly or 

weekly reports, decision-makers can focus on a continuous flow of near-instant analyses. This shortened 

cycle allows organizations to detect market anomalies or consumer behavior trends earlier, seizing 

opportunities or cutting losses faster than competitors who rely on delayed or static reports. Consequently, 

real-time reporting not only aids in day-to-day operations but also plays a strategic role in maintaining 

market leadership. 

3) Challenges of Real-Time Reporting: While the benefits of real-time reporting are compelling, 

several challenges accompany its adoption. Managing a continuous influx of data from diverse sources 

requires robust data integration capabilities and data pipelines that can handle both high velocity and 

volume. Additionally, real-time data inherently increases complexity in data governance, as the consistent 

and accurate data flow is essential for trustworthy insights. Security and compliance requirements grow 

more stringent, compelling organizations to ensure data is processed and stored safely. Lastly, interpreting 

real-time data demands that the organization’s culture and processes be ready to act swiftly on emerging 

insights. Without a data-driven culture, the potential of real-time reporting can remain largely untapped. 

 

B. The Role of Data Visualization in Real-Time Reporting 

1) From Raw Data to Actionable Information: Data visualization tools bridge the gap between massive, 

complex datasets and meaningful insights. They transform raw numbers, strings, and geospatial 

coordinates into charts, graphs, dashboards, and visual summaries that the human brain can process more 

readily. By presenting information clearly, data visualization enables faster and more intuitive decision-

making, a key requirement when processing real-time data. Instead of poring over spreadsheets, users can 

monitor an interactive dashboard for immediate signals that warrant action. 

2) Interactivity and Collaboration: Modern data visualization solutions support interactive features 

that allow users to drill down into specific metrics, apply filters, and switch among various views to 

investigate anomalies or explore alternate perspectives. Additionally, many platforms facilitate 

collaboration by enabling users to share dashboards, comment on data points, and collaborate on potential 

courses of action in real-time. This collaborative functionality is critical in environments where cross-

department coordination can determine how swiftly an organization can respond to changes in critical 

metrics. 

3) Predictive and Prescriptive Analytics: While visualization tools initially focused on descriptive 

analytics—showing what has happened or what is currently happening—many now incorporate more 

advanced predictive and prescriptive capabilities. Integrations with machine learning (ML) and artificial 

intelligence (AI) models allow real-time dashboards to forecast future conditions, identify anomalies, and 

recommend optimal decisions. As data streams into dashboards, these predictive models can recalculate 

projections dynamically, offering a robust layer of foresight that can be pivotal in industries where timing 

is a competitive differentiator. 
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II. KEY FEATURES OF TABLEAU, POWER BI, AND QLIK SENSE 

In the crowded landscape of data visualization solutions, three tools—Tableau, Power BI, and Qlik Sense—

are frequently hailed for their robust functionalities, user-friendly designs, and broad adoption across 

multiple industries. Although each platform has unique strengths, all three have evolved to serve real-time 

analytics use cases, enabling organizations to connect to live data sources, create interactive dashboards, 

and facilitate rapid decision-making. 

 

A. Tableau is known for its intuitive drag-and-drop interface that makes data analytics accessible to a 

broad user base. It connects seamlessly with multiple data sources—from SQL databases to cloud-based 

platforms and real-time streams—allowing live or snapshot-based data updates. Tableau’s robust 

visualization engine supports interactive charts, maps, and advanced calculations, with the “Show Me” 

feature simplifying dashboard creation even for newcomers [5]. Collaboration is facilitated through 

Tableau Server and Tableau Cloud, where teams can share dashboards, set permissions, and receive 

automated alerts. However, costs can rise in larger organizations, particularly if many users require full 

authoring capabilities. 
 

 
Fig. 1. Example of Tableau sales dashboard 

 

B. Power BI, Microsoft’s rapidly growing business intelligence tool, excels particularly in organizations 

already immersed in Azure, Office 365, and SQL Server. A familiar, Excel-like interface simplifies data 

ingestion from various Microsoft services, while natural language querying (Power BI Q&A) enables non-

technical users to ask questions in plain English. Its real-time streaming capabilities allow users to 

instantly connect dashboards to live data feeds—such as IoT sensors or social media—and refresh 

visualizations. Although it offers a free desktop version, advanced features like AI-driven analytics and 

ample dataset support require paid tiers, and costs can escalate for high-end, large-scale deployments. 
 

 
Fig. 2. Example Power BI dashboard 
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C. Qlik Sense, a modern analytics platform from Qlik, features a distinctive associative engine that allows 

users to freely explore data relationships without relying on rigid hierarchies. This engine highlights 

relevant data and grays out unrelated elements, accelerating insight discovery—particularly useful with 

large or real-time datasets. Qlik Sense supports real-time connections, offers an extensive set of 

visualization options, and provides robust ETL capabilities through its scripting environment. Designed 

for enterprise scale, its multi-node architecture, load balancing, and governance controls help ensure 

consistent data definitions and security across deployments. However, it can be more complex to 

implement and manage than tools like Tableau or Power BI, especially for organizations lacking Qlik 

expertise.       

 
Fig. 3. Qlik Management Console 

 

III. THE ROLE OF DATA ANALYSIS IN REAL-TIME REPORTING 

Data visualization is often considered an art and a science, merging aesthetic design principles with rigorous 

data analysis methodologies. In the realm of real-time reporting, the crucial requirement is to convey a large 

volume of dynamically changing data in ways that are not just comprehensible but actionable. Static tables 

or raw logs might suffice for historical analysis, but they are far less effective when an immediate response 

is required. Visual cues such as color coding, trend lines, and threshold-based alerts can rapidly draw 

attention to critical metrics. 

A key principle in data visualization for real-time reporting is the idea of situational awareness. When users 

monitor dashboards, they need an immediate sense of whether a system or a business process is operating 

normally or deviating from expected parameters [1]. This situational awareness is fostered by visual 

elements that highlight outliers, anomalies, or significant changes in key performance indicators (KPIs). 

For example, a color-coded gauge that moves from green to red based on CPU utilization can quickly 

inform a DevOps team that a server is nearing capacity. Likewise, a line chart with real-time data overlays 

can indicate to marketers that a promotional campaign is spiking website traffic beyond anticipated norms. 

Interactivity further amplifies the benefits of data visualization. In a rapidly evolving environment, users 

must often drill down into data segments or adjust filters to investigate anomalies. Interactive dashboards 

allow for on-the-fly queries and manipulations without requiring deep technical knowledge or manual 

database queries. The ability to pivot, slice, and dice data while simultaneously viewing updated charts 

supports exploratory analysis critical for diagnosing issues in real-time. 

However, data visualization tools vary in the degree to which they support advanced analytics, machine 

learning insights, or automated alerts [2]. Advanced analytics functionalities can proactively detect patterns 

that are not immediately obvious through traditional charts. For instance, anomaly detection algorithms can 

trigger visual alerts when a metric strays significantly from historical norms. Likewise, forecast models 

integrated into dashboards can offer predictive capabilities, guiding real-time decisions with a forward-

looking perspective. 

Ultimately, successful real-time reporting hinges on a combination of robust data pipelines and powerful 

visualization frameworks. In the following sections, we delve deeper into the three prominent tools—
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Tableau, Power BI, and Datadog—and examine how each interprets, processes, and visualizes data for real-

time operational and strategic needs. 

 

IV. IMPLEMENTING REAL-TIME REPORTING WITH DATA VISUALIZATION TOOLS 

1) Data Source Consideration: When deploying real-time reporting, the choice of data source and 

connection type (live vs. extract) is paramount. Many organizations rely on multiple streaming data 

sources, such as IoT sensor data, application logs, and social media feeds. Ensuring these feeds are 

continuous, accurate, and adequately secured is crucial. Real-time data pipeline solutions like Apache 

Kafka or cloud-based event hubs facilitate this process by buffering streams and distributing them to 

downstream analytics tools. 

 

2) Data Modeling and Transformations: The data modeling stage ensures that incoming data is 

structured and enriched for practical analysis. Tableau, Power BI, and Qlik Sense all provide varying built-

in data preparation capabilities. Some organizations prefer to handle transformations in dedicated ETL or 

ELT frameworks (e.g., Apache Spark, Dataflow, Informatica) before pushing cleaned data into their 

visualization tools. Regardless of the approach, the aim is to create a cohesive data model that can 

dynamically update as new data arrives. 

 

3) Dashboard Design and User Experience: Real-time dashboards must be designed with clarity and 

responsiveness, focusing on the critical metrics requiring continuous monitoring. Data visualization best 

practices, such as consistent color scales, minimal text, and strategic placement of charts, are pivotal in 

ensuring the dashboard remains user-friendly. Additionally, effective alerts or notifications can direct 

attention to metrics that deviate from predefined thresholds. 

Collaboration features within Tableau, Power BI, or Qlik Sense allow multiple stakeholders to view the 

same dashboard, comment on interesting findings, and discuss the next steps. Setting up real-time alerts 

further automates part of the decision-making process. 

4) Data Governance and Security: Security, data governance, and compliance are non-negotiable 

aspects of real-time reporting. Role-based access control (RBAC) ensures only authorized users can view 

or modify sensitive dashboards. Encryption of data in transit and at rest provides additional layers of 

security. Each platform (Tableau, Power BI, Qlik Sense) supports enterprise-grade authentication 

methods, including single sign-on (SSO) and multi-factor authentication (MFA). A well-defined 

governance strategy also establishes data quality standards, naming conventions, and usage guidelines, 

which help maintain trust in the real-time dashboards. 
 

V. COMPARISON OF TABLEAU, POWER BI, AND QLIK SENSE 

Each of the three platforms excels in different areas, so the choice often comes down to factors such as 

existing technology stack, budget constraints, user expertise, and the nature of the data sources. The table 

below presents a comparative summary of key criteria: 
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TABLE I.  COMPARISON OF TABLEAU, POWER BI, AND QLIK SENSE 

 

Criteria Tableau Power BI Qlik Sense 

Ease of Use Drag-and-drop, intuitive 

interface; minimal 

coding required 

Familiar Excel-like 

feel; straightforward for 

Microsoft users 

The associative model 

requires a learning 

curve; flexible 

exploration once 

mastered 

Integration 

Wide connectors; 

agnostic to various data 

sources 

Deep Microsoft 

ecosystem integration 

(Azure, Office 365, etc.) 

Connects to numerous 

sources; strong ETL 

scripting; can unify data 

from different systems 

Real-Time 

Reporting 

Live connections for 

near real-time updates; 

performance varies by 

data source 

Supports streaming 

datasets and auto-

refresh via Azure 

Stream Analytics 

The in-memory 

associative engine 

enables near real-time 

analytics; relies on 

proper server and data 

architecture 

Dashboard 

Visualization 

Renowned for rich, 

interactive visuals and 

advanced chart types 

User-friendly 

dashboards with AI-

driven insights (e.g., 

Key Influencers) 

Sophisticated, dynamic 

“green-gray-white” 

associations reveal 

hidden relationships and 

offer a variety of chart 

options 

Key Strength 

Best-in-class visual 

analytics and user 

interactivity 

Low barrier to entry, 

strong native features 

for Microsoft 

environments 

Powerful associative 

engine uncovers non-

obvious correlations in 

complex datasets 

 

VI. AN OVERVIEW AND REAL-TIME   USE CASES AND INDUSTRY APPLICATIONS 

 

Real-time data visualization tools such as Tableau, Power BI, and Qlik Sense play a pivotal role across 

industries by delivering instant insights for faster decisions. In finance and banking, real-time dashboards 

track market fluctuations, risk exposure, and regulatory compliance, helping traders and analysts respond 

swiftly to changing conditions. Retailers monitor vital metrics in real-time, while manufacturers leverage 

IoT sensor data to detect early production anomalies. In healthcare, continuous data feeds integrate patient 

vitals, bed occupancy, and resource availability, enabling split-second clinical decisions. Meanwhile, IT 

departments rely on real-time analytics to track system performance, spot cybersecurity threats, and manage 

application usage for swift, proactive responses [10]. Each platform brings unique advantages—Tableau’s 

refined visualizations, Power BI’s tight Microsoft integration, and Qlik Sense’s powerful associative 

engine—all underscoring the critical importance of immediate, actionable data. 

 

VII. CHALLENGES AND LIMITATIONS: 

A. Technical Constraints 

Even the most robust data visualization tools depend on the underlying infrastructure. Network latency, 

insufficient hardware resources, or inefficient data pipeline architectures can cause delays in dashboard 

refreshes. Ensuring high availability and fault tolerance becomes more challenging as organizations scale 

their real-time analytics deployments. 
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B. Data Quality and Governance 

Real-time reporting amplifies the consequences of poor data quality. Any errors in data—such as 

incomplete fields, duplication, or inaccurate timestamps—are instantly surfaced in dashboards and can 

mislead decision-makers. Instituting strict governance procedures and continuous data validation is 

essential. Tools like Tableau Prep, Power Query, and Qlik Sense’s scripting environment can aid in 

cleaning and structuring data, but the broader organizational processes for data integrity are equally crucial. 

C. User Adoption and Training 

Although self-service analytics aims to democratize data, many users still lack the necessary skills to 

interpret dashboards correctly or to create their own. Fostering a data-driven culture involves investing in 

user training, promoting data literacy, and providing ongoing support. Because Tableau, Power BI, and 

Qlik Sense each have unique features and interfaces, platform-specific training is almost always needed for 

effective adoption. 

D. Cost and Licensing 

In some cases, licensing costs can increase considerably for enterprise-wide deployments, especially if 

many users need editing or creator licenses instead of simply viewing dashboards. While Power BI offers 

a relatively low entry point, advanced functionalities are gated behind premium tiers. Tableau’s user-based 

licensing can get expensive in large organizations, and Qlik Sense’s pricing is often more complex, 

depending on deployment size and concurrency levels. 

 

VIII. CONCLUSION 

Data visualization platforms such as Tableau, Power BI, and Qlik Sense play an integral role in real-time 

analytics by transforming raw data into meaningful, actionable dashboards. Each platform brings a distinct 

set of strengths to real-time reporting. Tableau leads in advanced visualization and user-friendly 

dashboards, making it popular for organizations prioritizing elegant, highly interactive visuals. Power BI 

offers tight integration with the Microsoft ecosystem and a lower barrier to entry, appealing to a broad 

audience looking for comprehensive business intelligence at an affordable starting point. Meanwhile, Qlik 

Sense stands out for its associative engine, which fosters in-depth data exploration and helps reveal hidden 

relationships, proving advantageous for organizations looking to investigate complex datasets in near real 

time deeply [9]. 

However, implementing real-time reporting solutions is not without challenges. Data pipelines must be 

carefully designed for speed, reliability, and security. Data quality issues become more pressing when 

dashboards update continuously, highlighting the need for robust data governance. User adoption relies on 

training and a supportive organizational culture that recognizes the value of data-driven insights.  

Adopting robust real-time data visualization tools is critical for organizations seeking a competitive edge 

in a world where milliseconds can matter [11]. By thoughtfully selecting and integrating solutions like 

Tableau, Power BI, or Qlik Sense into their technology stack, businesses can expedite the analytics 

lifecycle, reduce time-to-decision, and ultimately drive better outcomes across their operations. When 

successfully deployed, real-time reporting transforms data into a strategic asset, guiding tactical actions and 

long-term planning in an ever-changing marketplace. 
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