
Maldives Journal of Engineering and Technology 

ISSN: 3007-6536 (Online) 

https://mjet.mnu.edu.mv/ 

 

 

Received: 12 November 2024   

Accepted: 16 November 2024   

Published: 23 November 2024  

  
Copyright © 2024 by the authors. This article is an open access article distributed under the terms and conditions of the 

Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 

MJET 2024, Vol. 1, Issue. 1   https://doi.org/10.70592/mjet.2024.1.01.006 

Advancements In Data Management and Warehousing: 

Enhancing MIS Through Modern Technologies 

Ali Imaan1, a), Shireen Fathima1 and Fathika Adnan2 

1Faculty of Business Management, Avid College, Buruzu Magu, Male' City, 20350, Maldives  
2Faculty of Engineering, Science and Technology, Maldives National University, Sosun Magu, Male' City, 

20068, Maldives; 
a)Corresponding: aliimaan18@gmail.com; 

Abstract: In the era of data-driven decision-making, effective data management and data 

warehousing are critical to the success of Management Information Systems (MIS). This review 

explores recent advancements in data warehousing technologies and their transformative impact 

on MIS. Key topics include the fundamentals of data warehousing, advances in big data, cloud 

data warehousing, real-time processing, and in-memory databases. Through case studies from 

diverse industries, the review demonstrates how modern data warehouses enhance data 

accessibility, enable faster decision-making, and improve overall business performance. The 

paper also examines the challenges of managing large-scale data warehouses, such as security 

and scalability, and considers future trends, including Artificial intelligence-driven data 

management, data lakes, and edge computing. By analyzing these trends and technologies, this 

review highlights the evolving role of data warehousing in supporting MIS, ultimately enabling 

organizations to maximize data value and drive strategic growth. 
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1. INTRODUCTION 

Data management and data warehousing have become central to the operational and 

strategic functioning of modern organizations. Data Management involves collecting, storing, 

and using data efficiently, ensuring its accuracy and accessibility [1]. It is a structured 

approach to handling data throughout its lifecycle, which includes data creation, storage, 

usage, archiving, and disposal [2]. On the other hand, Data Warehousing consolidates data 

from various sources into a single repository, allowing organizations to analyze historical data 

and uncover trends. By centralizing data from different business units, a data warehouse 

provides a consistent, accurate source of truth for analytical reporting and supports business 

intelligence (BI) applications. This enables decision-makers to gain insights into business 



MJET 2024, Vol. 1, Issue. 1   76 of 83 

 

performance, customer behavior, and market trends, facilitating data-driven strategic 

planning. 

Together, data management and data warehousing allow organizations to harness the 

power of their data. While data management ensures that data is handled responsibly, stored 

securely, and kept accessible and accurate, data warehousing enables the analysis of complex, 

historical data to generate actionable insights. Consequently, organizations that invest in 

effective data management and warehousing are better positioned to respond to market 

changes, enhance operational efficiencies, and gain competitive advantages. 

Management Information Systems (MIS) are systems designed to gather, process, and 

report information to support decision-making within organizations [3]. Effective MIS 

depends on robust data management and warehousing, as accurate and accessible data is 

critical for generating timely insights [4]. These systems rely on well-managed data 

warehouses to support analytics, ensuring that decision-makers have reliable, up-to-date 

information. 

This paper, supported by recent literature from 2018 to 2024, will explore advancements 

in data warehousing and their impact on MIS. It will cover fundamental concepts, innovative 

technologies like cloud-based warehousing and real-time processing, and provide case 

studies on practical applications. The paper will also address challenges such as security and 

scalability, while discussing emerging trends like AI-driven data management and edge 

computing shaping the future of data warehousing in MIS. 

2. FUNDAMENTALS OF DATA WAREHOUSING 

 

Figure 1. Data Warehouse Architecture 

Data warehousing is a vital component in modern data management, enabling 

organizations to store, integrate, and analyze large volumes of data efficiently. It consists of 

several key components that work in unison to support decision-making processes. One of 

the core elements of a data warehouse is data integration, which consolidates data from 

disparate sources, such as transactional systems, external databases, and other organizational 

platforms, into a unified repository. This integration ensures that data from various domains 

is available in a single location for analysis [5]. The ETL (Extract, Transform, Load) process is 

central to this integration. It involves extracting raw data from different source systems, 
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transforming it into a consistent format suitable for analytical use, and loading it into the data 

warehouse for storage and future querying [6]. 

Once data is integrated, it is stored in a structured format within relational or 

multidimensional databases. This storage format is designed to facilitate efficient querying 

and analysis, as relational databases use tables, and multidimensional databases arrange data 

in cubes to support complex data models [7]. The data analytics component of a data 

warehouse allows organizations to query, analyze, and report on the stored data. Through 

powerful analytical tools, users can generate insights that inform business decisions and 

strategies [8]. 

The architecture of data warehouses is designed to support data flow and analysis across 

different layers. Operational Data Stores (ODS) act as intermediate storage for current, 

transactional data before it is transferred to the main data warehouse. This helps organizations 

manage real-time data needs while maintaining historical data for long-term analysis [9]. Data 

Marts are subsets of a data warehouse, focusing on specific business areas or departments, 

such as sales or finance, to allow for more targeted, efficient data analysis. Finally, Online 

Analytical Processing (OLAP) systems enable multidimensional analysis of data, allowing 

users to conduct complex calculations, run "what-if" scenarios, and generate detailed reports 

from different perspectives. 

Together, these components form a robust framework for data storage, integration, and 

analysis, ensuring organizations can derive actionable insights from their vast datasets. 

 

3. ADVANCES IN DATA TECHNOLOGIES 

Recent advancements in data technologies have significantly reshaped how organizations 

store, process, and analyze data, particularly in the context of Management Information 

Systems (MIS). One of the most prominent developments is the rise of big data, which has 

transformed data warehousing by introducing a vast increase in the volume, velocity, and 

variety of data generated by organizations. Platforms like Hadoop have become central to 

handling massive datasets that traditional systems could not manage, enabling organizations 

to process and analyze data at an unprecedented scale [6]. 

Another key advancement is cloud data warehousing, which has revolutionized data 

storage and accessibility. Cloud-based solutions, such as Amazon Redshift, Google BigQuery, 

and Snowflake, offer scalable, flexible storage options that reduce the need for on-premises 

infrastructure, cutting down operational costs while improving access to data across global 

locations. Cloud data warehousing also introduces pay-per-use models, which optimize 

resource allocation by allowing organizations to only pay for the storage and processing 

power they actually use, rather than maintaining large on-site systems [10]. 
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The advent of real-time data processing technologies, such as Apache Kafka and Apache 

Spark, has also played a critical role in enhancing MIS capabilities. These technologies allow 

organizations to process and analyze data as it is generated, enabling real-time insights and 

immediate decision-making. This is particularly valuable in industries that require up-to-the-

minute data, such as finance, healthcare, and retail, where timely operational adjustments are 

crucial [11]. 

 

Figure 2. Real-time data processing 

 

Additionally, the development of in-memory databases, like SAP HANA, has drastically 

improved data processing speeds. By storing data in RAM instead of on traditional disk 

storage, these systems enable near-instantaneous query execution, which is vital for MIS 

applications that demand rapid insights and analysis [12]. These technological advancements, 

from big data to real-time processing and cloud-based solutions, have empowered 

organizations to store, manage, and analyze data more efficiently, ultimately enhancing the 

functionality of MIS by providing faster, more accurate data for decision-making. 

4. THE ROLE OF DATA WAREHOUSING IN MIS 

Data warehousing plays a crucial role in Management Information Systems (MIS) by 

serving as a reliable source of consolidated, high-quality data for analysis and decision-

making. By integrating data from various sources into a central repository, data warehouses 

ensure that the data used in decision-making is consistent, accurate, and timely, all of which 

are essential for effective management and strategic planning [13]. The organization of data 

within a data warehouse helps streamline access and enhances the reliability of reports, which 

is critical for executives and managers relying on data to guide business decisions [14]. 

Moreover, the integration of data warehousing with Business Intelligence (BI) systems 

significantly enhances an organization's ability to perform advanced analytics. BI tools and 

platforms utilize structured data within a data warehouse to monitor performance, identify 

emerging trends, and generate insights that inform decision-making processes [15]. This 
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integration enables businesses to derive actionable insights from vast amounts of historical 

data, thereby improving forecasting and operational efficiency. Additionally, data 

warehousing plays a supportive role in other critical MIS components such as Customer 

Relationship Management (CRM) and Enterprise Resource Planning (ERP) systems. By 

providing a unified view of organizational data, data warehouses ensure that these systems 

have access to consistent and up-to-date information, enhancing their effectiveness in 

managing customer relationships, resources, and business processes [16]. Thus, data 

warehousing not only strengthens MIS by providing a reliable data foundation but also 

integrates seamlessly with other business systems to enable comprehensive decision-making. 

5. CASE STUDIES ON ADVANCED DATA WAREHOUSING SOLUTIONS 

Organizations across various industries have successfully leveraged advanced data 

warehousing solutions to enhance their Management Information Systems (MIS), improving 

decision-making and operational efficiency. In the retail industry, Walmart has implemented 

a cloud-based data warehousing solution that consolidates data across its global operations. 

This centralized system enables Walmart to analyze customer data in real time, leading to 

optimized inventory management and improved customer service through timely product 

availability [17]. By accessing consolidated data from multiple sources, Walmart can respond 

quickly to changing customer demands, which has proven essential for maintaining a 

competitive edge in the retail sector. 

In the healthcare sector, Kaiser Permanente has employed a data warehouse to integrate 

patient records across its various facilities, providing healthcare providers with a 

comprehensive view of patient data. This system allows for more informed, data-driven 

decisions and supports predictive analytics, enabling proactive and preventative patient care. 

With access to integrated health records and insights into patient history, healthcare providers 

can make timely decisions that improve patient outcomes and reduce costs associated with 

reactive care [18]. 

Similarly, in the financial services sector, JPMorgan Chase utilizes a data warehouse with 

advanced analytics capabilities to monitor and predict financial trends. This solution enables 

the bank to process large volumes of financial data, which is essential for making informed 

investment decisions and improving insights into customer behavior. Through predictive 

analytics, JPMorgan Chase can respond to financial market changes quickly, helping the 

institution to maintain profitability and client trust in a volatile industry [19]. 

These case studies from retail, healthcare, and finance demonstrate the significant impact 

that advanced data warehousing solutions can have on MIS capabilities, resulting in 

improved operational efficiency, faster decision-making, and enhanced organizational 

performance. 

6. CHALLENGES AND FUTURE TRENDS 

6.1 Challenges in Managing Large-Scale Data Warehouses 

Managing large-scale data warehouses comes with several challenges, particularly in 

areas such as security, scalability, and maintenance. Data security is a significant concern, 
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especially in cloud-based environments where sensitive information is often stored. 

Protecting this data from breaches or unauthorized access is critical, as security incidents can 

have severe financial and reputational impacts on organizations. Cloud providers and data 

managers must implement robust security measures, including encryption, access controls, 

and monitoring, to mitigate these risks [20]. Scalability is another major challenge, as the 

exponential growth of data requires data warehousing systems that can expand storage and 

processing capacities as needed. This often necessitates investment in infrastructure and 

advanced technology to accommodate increased data volumes without compromising 

performance [21]. Additionally, maintenance is essential to ensure that data warehouses 

function accurately and efficiently. Regular updates, data cleaning, and monitoring are 

necessary to maintain data integrity and reliability, though these activities require 

considerable time and resources [22]. 

6.2 Emerging Trends 

Emerging trends in data warehousing are helping to address these challenges while also 

introducing new functionalities that expand the scope of data management. One significant 

trend is AI-driven data management, where artificial intelligence is used to automate tasks 

such as data cleaning, anomaly detection, and predictive analytics. These AI applications can 

help reduce human error and streamline data management, making it more efficient and less 

labor-intensive [23]. Another trend is the use of data lakes, which store large amounts of raw, 

unstructured data. Data lakes are particularly beneficial for organizations that need to analyze 

diverse data types in addition to structured data, providing a complement to traditional data 

warehouses [24]. 

Edge computing is also transforming data warehousing by processing data closer to the 

source, which reduces latency and provides faster insights. This approach decreases the load 

on central data warehouses, especially for applications that require real-time data analysis, 

such as IoT devices [13]. Finally, the future of cloud-based data warehousing is likely to see 

an increase in serverless architectures and hybrid-cloud models, which offer greater flexibility 

and reduced management overhead. These architectures allow organizations to dynamically 

allocate resources without the need to maintain complex infrastructure, improving scalability 

and cost-efficiency [25]. Together, these trends indicate a future in which data warehousing 

becomes more automated, scalable, and versatile, further enhancing its role in supporting MIS 

functions. 

7. CONCLUSION  

Advancements in data management and data warehousing have transformed the 

capabilities of Management Information Systems. Modern data technologies, including cloud 

data warehousing, real-time processing, and AI-driven solutions, are enabling organizations 

to handle vast amounts of data with efficiency and speed. Data warehouses support MIS by 

consolidating data for analysis and enabling faster, data-driven decision-making. However, 

challenges such as data security and scalability must be addressed as organizations continue 

to innovate in this space. Future trends suggest that organizations will increasingly adopt AI, 
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data lakes, and edge computing to manage data more effectively, ensuring MIS can continue 

to drive business performance. 
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