
International Conference on
Communication, Computing and
Data Security

Review of Artificial intelligence in Data Warehousing and Mining:
Unlocking the power of Big Data

AIPCP25-CF-ICCCDS2025-00006 | Article

PDF auto-generated using ReView
from



Review of "Artificial intelligence in Data Warehousing and 

Mining: Unlocking the power of Big Data" 
 

Mrunmayee M. Hatiskar1, a) Sprooha S. Athalye2, b)  Swapnali R. Teli3, c) Manasi G. 

Gore4, d)
 

1,2,3,4 Finolex Academy of Management and Technology, Ratnagiri, Maharashtra, India,415712 

 
a) Corresponding author: mrunmayee.hatiskar@famt.ac.in 

b)sprooha,athalye@famt.ac.in 
c)swapnali.teli@famt.ac.in 
d)manasi.gore@famt.ac.in 

Abstract With the accelerating growth of data, there is an urgent demand for new ways to process it, store it, and measure it. 

Dove into the transformative tool known as Artificial Intelligence (AI) which has changed the way how traditional data 

warehousing and mining works by providing intelligent and scalable solutions. According to Harvard Business Review, the 

increase of AI technologies like machine learning, deep learning, and natural language processing being adopted into data 

warehousing frameworks to improve storage optimization, pattern discovery, and predictive analysis is one of the big data 

trends for the coming years. The study also tackles issues such as algorithm transparency, ethical concerns, and data privacy. 

Explainable AI and federated learning are offered as key enablers for the responsible deployment and use of AI solutions. 

Through highlighting modern developments, industry usages, as well as future directions, this paper underlines how critical 

AI is for leveraging the real potential of Big Data and next-generation decision-making platforms.  
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INTRODUCTION 
With the data explosion of volume, variety and velocity being at the highest level in the history of data now, with 

data being the backbone of all the industries, all the sectors in this data-talk world. Old-fashioned techniques like data 

warehousing and data mining were able to process relatively simple and structured datasets, but the additionally scale 

and complexity that characterized lots of modern Big Data impose serious problems for traditional warehousing and 

mining systems. While concepts like Inmon's set the stage for a new age of systematic data storage for analytical 

purposes, today these datasets are dynamic and unstructured, and thus require more flexible and cognitive frameworks. 

Artificial Intelligence (AI) — specifically machine learning (ML) and deep learning (DL) — has become 

instrumental in solving these new challenges. AI is providing automation, pattern recognition and predictive 

capabilities that are changing the future of how data is uploaded, transformed, managed and analyzed. Machine 

learning algorithms like statistical cracks at the data quality, cleansing, and enrichment stage show a large market in 

data engineering, where automated data cleansing can improve data quality by checking for data consistency across 

rows. 

AI in Data mining: AI helps to identify hidden patterns and the relationships between a problem that will be missed 

when using regular statistical methods. Algorithms have also become capable of efficiently classification and 

interpretation of high dimensional data, able to comprehend structured and unstructured inputs like text, images, 

sensor data, etc. Research by people such as Witten, Han, and Goodfellow shows how AI has revolutionized the field 

particularly in making analytics systems more accurate and scalable. 

While these benefits have been received, the incorporation of AI in the data systems brings new worries. One issue 

is something called lack of transparency, or the “black box” problem, which makes it hard to know how complex 

models make decisions. Concerns about ethics — including bias in training data, fairness in outcomes, and the 

protection of private data — are also imperative. In order to establish the trust and accountability needed in areas like 

healthcare, banking, and governance, experts like Doshi-Velez, Kim and Zliobaite insist that we need explainable AI 

(XAI) along with strong ethical frameworks[8]. 
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This article reviews the accelerating intersection of AI, harvesting, and mining – as technologies and in applied state, 

from real-world implementation, and the philosophy of what it implies. This shows how companies and institutions 

can unlock the benefits of Big Data with ethical AI implementation, leading to more intelligent, data-led decision-

making and a more robust digital environment. 

LITERATURE REVIEW 

A. Generative AI and It’s Different Data Warehousing Foundational Concepts 
Inmon’s pioneering framework on data warehousing has had a substantial impact on how data storage systems are 

architected, enabling informed decision making [1]. But in the era of Big Data, some of the limitations of these 

traditional methodologies have been revealed. Artificial intelligence (AI), especially machine learning (ML), has 

been increasingly adopted in modern data warehousing architectures in response. Combining the two allows for 

automation and augmentation of central processes (ETL: Extract, Transfer, and Load), improving efficiency in 

processing the acquisition, storage, and retrieval of data 2[6]. Automation not only makes for smoother operations, 

but also leads to increased data quality and overall improved systems performance. 

 

B. Improving Data mining in AI 
Because of this data explosion, AI has changed the landscape of data mining, allowing for automated discovery of 

patterns and insights from vast datasets. Research by Han et al. and Witten et al. highlights how utilizing machine 

learning methods; from clustering, classification to decision trees, can increase the accuracy and efficiency of mining 

[9]. Furthermore, according to Goodfellow et al., deep learning models provide excellent performance in handling 

more complex, high dimensional, and unstructured data types like natural language and visual data. This enables the 

application of data mining techniques to real-world problems in finance, healthcare, e-commerce, etc. [6]. 

 

C. Ethical Issues and Interpretability Challenge in AI Systems 

While there are clear advantages to using AI in this way, important issues remain, especially with regard to model 

interpretability and ethical considerations. Doshi-Velez and Kim highlight the deep learning models’ inherent “black 

box” nature, as their decision logic is not transparent [7]. At the same time, Zliobaite and Custers' researches 

highlight ethical challenges like data privacy, algorithmic bias, and fairness, which highlight the importance of 

responsible and transparent AI development. Because it is largely a central problem [8] how to align ethically and 

perform.] 

 

D. The latest in AI for data administration 
Owing to advancement in AI, data processing is no more the same, the impact of advancement in AI is paradoxical. 

A relevant design practice is federated learning, enabling distributed machine learning without sacrificing the privacy 

of singular data points, important for verticals such as health care and finance [16]. Moreover, the AI-enabled tools 

for the continuous, real-time monitoring of data quality are helping not only in finding outliers but also in proactively 

detecting anomalies, making sure that the datasets used for analytics are reliable, accurate and actionable 19. 

 

E. Looking onward: Scalable and Ethical AI in Data Ecosystems 

As data mining and warehousing evolve, the integration of AI will persist as long as its scalability, algorithmic 

transparency, and ethical compliance continue to improve. New emerging models, like neural networks, are more 

complicated, and they will set up even more challenging data analytical tasks [14]. However, further advancements 

need to tackle key challenges including transparency of models, computational efficiency, and governance of ethical 

standards. These aspects are crucial for leading the responsible and effective implementation of AI solutions in data-

driven spaces 7[16].Methodology 

By leveraging heuristics, Artificial Intelligence employs informed search techniques to solve complex problems 

efficiently. Heuristics are functions that estimate the cost to move from one state to the goal state. These techniques 

are more efficient than uninformed methods because they guide the search process by favoring paths that appear to be 

promising based on heuristic evaluations. The older informed search techniques, while groundbreaking at their time, 

often present challenges in handling large, dynamic, or resource-constrained environments. Newer algorithms have 

been developed to address these limitations, offering enhanced efficiency and flexibility. 
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DISCUSSION 

The Summary of discussion on AI's transformational impact in data mining and warehousing, including trends, 

challenges, and a look at the future. 

 

A. Portals into Data Warehousing Innovations 
It can work on processes like data it is in a major proposal, traditional data warehousing systems have been 

transformed in such a way that the process can be automated with the help of AI. Extraction and transformation, 

integration, machine learning. These innovations have dramatically lowered the Resources are needed to process and 

interpret large and complex datasets, enabling organizations to scale their operations more effectively. AI led ETL 

tools that guarantees high data quality As a result of this transformation, the most trustworthy and In conclusion, 

these frameworks are data sources that leverages ARE under the hood, hence these have become ubiquitous within 

the space of modern data ecosystems. 

 

 

B. AI: The Data Mining Revolution 
Things like data mining are more precise than ever before, thanks to the advent of machine intelligence. Deep 

learning models perform well with unstructured data like texts images and audio while as machine learning methods 

which enables accurate predictive analytics and automated decision making. They have expanded the usages data 

mining to different industries: retail, health care and finance — giving organizations a competitive benefit and the 

experience gained on the ground. 

 

C. Issues faced by AI integration 
AI can revolutionise data systems but there are challenges. Interpretability is a major problem with AI models in 

particular more advanced best practices like deep learning which are commonly thought of as "black boxes." This 

opacity can inhibit both, particularly in sensitive sectors like healthcare and finance adoption and trust. It’s also 

important to address ethical issues related to algorithmic bias, fairness and data privacy. These challenges emphasize 

the need for development of the explainable AI (XAI) models and the strong ethical guidelines for applying AI 

technology in data storage and exploration responsibly. 

 

D. Compare and Contrast: The Pros and Cons of AI-Based Data Warehouses 
The use of AI on data warehousing may entail a number of advantages as well as challenges, which require careful 

analysis to fully grasp its practical significance. 

Benefits Challenges 

Streamlining ETL Operations: AI simplifies the 

process of extracting, transforming, and loading 

operational data by automating data conversion, 

eliminating the need for human intervention and 

minimizing data entry errors. 

Complexity and expenses: AI-powered solutions need 

unique infrastructure and specially trained staff, which 

can drive up initial costs. 

Real-Time Analytics: AI also allows companies to 

analyze large amounts of data in near real time, 

enabling them to act before it’s too late. 

Data Privacy Worries: AI models are data-hungry 

increasing chances of data misuse or privacy violation 

without proper governance. 

Better Data Quality: Machine learning based processes 

assist in cleaning, validating and enhancing data 

seamlessly so it can be used effectively. 

Model Transparency (Black Box Problem): Many AI 

models are difficult to explain making it difficult to 

audit or trust decisions, particularly in the sensitive 

areas. 

Scalability: AI architectures allow companies to scale 

the data system to meet the demand for the growing 

business. 

Ethical and Bias Concerns: AI systems can perpetuate 

or magnify existing bias in training data and make 

decisions that are unfair or unethical. 

Predictive & Prescriptive Analytics: The power of AI 

to recognize trends and provide advice for the future 

makes business strategies even more data based. 

Governance & Compliance: The use of AI must be in 

parallel with changing regulations which requires 

ongoing monitoring and compliance. 

 

E. Emerging Trends and Technologies 
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Such disruptive AI technologies are still in the early days such as Federal learning, which contributes to the evolution 

in data management such that machine learning models can be trained on a decentralized dataset in a way that reveals 

no private information. Advancements in necessary real-time data quality inspection and anomaly detection solutions 

are growing to enable accurate decision support. These advancements are particularly beneficial in scenarios where 

both the timing and the sanctity of the information are critical. 

 

F. Trends and Future Directions 
As data ecosystems become increasingly complex, there will be a push towards greater scalability and processing 

capabilities in AI-driven systems. The researchers are also developing advanced neural networks and algorithms for 

real-time analytics without putting at stake ethics and transparency. To address society concerns around privacy, 

accountability and fairness, this will require the development of frameworks for responsible AIn practice. The resolve 

for these challenges is naturally anticipated, AI will have the capacity to tremendously adjust the paths in the way data 

is being mined alongside warehoused. 

RECOMMENDATION 

A. Embrace AI-Powered ETL Tools 
Although there are a variety of tools for automating data integration processes, companies should rely on AI-driven 

solutions for data extraction, transform and load (ETL) technologies to do the job. They provide real-time processing 

and analytics, minimize human efforts and ensure quality and accuracy of data. Traditional warehousing methods 

can be enhanced with the use of AI within your supported business, which will make the business more efficient, help 

with growth and scalability. 

 

B. Use ML & Deep Learning Models 
Hence companies need to supplement traditional Machine Learning algorithms with deep learning models to 

enhance their data mining capabilities. Many of these technologies can handle both unstructured and structured data, 

exposing sophisticated patterns yielding actionable insights. This is critical for industry sectors where precise 

predictive analytics and decision-making are essential, including health care, banking, and retail. 

 

C. Labeled AI (XAI)Applicable Systems 
To overcome the "black boxes" dilemna, organizations must rely on explainable AI systems that offer improved 

insights into decision-making processes. In areas like health care, banking and governance where accountability is 

mandatory, the XAI models would allow building and sustaining trust in AI. But it is important that models are clear 

— for legal compliance and building trust in AI with the user. 

 

D. Train the model with Federated Learning to Maintain Privacy 
Federated learning definitely deserves consideration if your organization needs to train machine learning models on 

sensitive data spread across decentralized datasets. In this use case, it leverages AI powered capabilities together with 

data privacy preservation. This is particularly useful in areas with sensitive data such as healthcare, where privacy is 

a prime consideration. 

 

E. On the Spot Quality Control for Real-Time Data 
The addition of real-time anomaly detection and data quality monitoring capabilities also contributes to data 

integrity and reliability. These solutions help improve the analytics and decision-making processes by allowing firms 

to identify and correct mistakes as they happen. 

 

F. Scalability and efficiency are a must 
Businesses must embrace scalable, AI-powered solutions that can address the high volume and growing richness of 

data. This is something that can hold potential for the future as well; by conducting research and investing in the area 

of neural networks and complex algorithms; the cost of computing can be reduced and thus can be an easy processing 

of data. 

 

G. An AI That Develops Ethical Frameworks for AI Utilization 
The challenges of bias, algorithm fairness, and data privacy as well as others must be solved for strong ethical 
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frameworks to emerge. Such guidelines should establish fairness, accountability and transparency in their respective 

AI systems. Ethical AI such as helps compatibility of AI technologies & building public trust in them and regulatory 

compliance. 

 

H. Cross-Industry Collaboration 
Collaboration within these sectors, researchers and technology providers could result to rich and innovative ideas 

that could quickly translate to standard challenges in data storage and mining in the field of AI When everyone joins 

resources and knows, it will quickly lead to standardized processes and solutions for everybody. 

 

I. Skill Development and Lifelong Learning 
These technologies need to be learnt through dedicated learning and growth programmes and the organisations need 

to offer these to keep their people relevant. Employees who will be upskilled in data analytics, artificial intelligence, 

deep learning will have better preparedness to use them in aid of organizational growth. 

 

J. Identify New Trends and Adapt 
It needs to be cognizant of developments in the various AI trends and technologies, even as it stays competitive. But 

to meet the changing requirements of the data ecosystem, organizations need to remain agile and adapt their strategy 

to include technologies like edge computing, federated learning, and real-time analytical capabilities. 

CONCLUSION 

The proven intelligent mechanisms that make AI succeed when faced with the diversity of large datasets with 

random structures lead people to rethink about the challenges of data warehouses and data mining. AI has accelerated, 

enhanced, and scaled traditional data systems by automating key processes such as data extraction, transformation, 

and integration. Improvements like these help deliver better data access and data quality to users, enable organisations 

to perform real-time analytics faster. 

Allows complex non-linear structures in structured and unstructured data to be pattern matched. This evolution is 

particularly advantageous across sectors, from healthcare and finance to retail, as relevant expense and income are 

imperatively data-driven. 

Despite these advances, bringing AI into data infrastructure is still a formidable challenge. We can respond to 

challenges about transparency, fairness & ethical governance through explainable ai, federated learning & strong data 

ethics policies, etc. These safeguards will allow for trust and accountability in AI-assisted systems. 

Comparing AI-Enabled Data Warehouses There is a lot of both promise and peril in AI-Powered Data Warehouses. 

While on the other hand, AI provides real-time analytics, better data accuracy, scalability, and predictive analysis. On 

the other, however, it raises issues such model blackbox, complexity of the implementation, risks related to ethical 

and data governance. These contradictory demands require due care to make sure the adoption of AI-based data 

solutions is not just feasible, but also responsible. With a tradeoff between these pros and cons, businesses can weigh 

up their options before adopting AI in their data to align with their organisation’s objectives. 

Emerging innovations, like anomaly detection, will compel this process into another stage, making the data more 

reliable and secure through decentralized learning. Organizations will need to enhance their adaptive technologies 

and ethical practices as the technology evolves, and that will require investment across the enterprise. Until you get 

the exact figure of innovation/automation right, AI can still be transformative.Contributing to establishing data-native, 

resilient ecosystems that enable fact-based decision-making in a constantly-shifting digital universe. 
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