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Business intelligence (BI) systems have become essential tools within the retail industry, where organisations must continuously analyse large volumes of operational and historical data to remain competitive. Retail environments generate data through point of sale (POS) systems, online transactions, and customer interactions. All of it will be captured, integrated, and transformed to help support effective decision making. As retailers increasingly rely on data strategies to optimize sales performance and enhance inventory control meaning that a well-structured BI system is crucial for this. The proposed BI design uses a combination of an enterprise data warehouse (EDW) and data marts to balance performance, scalability, and analytical functions such as online analytical processing (OLAP), ensuring that users across the organisation have access to clean, consistent, and reliable data. The system also incorporates extract, transform, load (ETL) processes, data mining tools, and data visualization platforms being Power BI to deliver actionable insights that align with the operational and strategic needs of retail organizations. Them allowing retailers to identify purchasing patterns, forecast demand, and monitoring key performance indicators (KIPs) and allowing them to respond to market changes. At the same time, the BI system must uphold standards for data security and quality management, as the accuracy and protection of retail data influence decision making, customer trust, and business performance, with measures like access control, intrusion detection systems (IDS), and master data management (MDM) play a role in maintaining data integrity and safeguarding sensitive information form misuses or breaches. However, only some of the ideas that were proposed could be conducted since the data that was given was only a limited amount.

This design of a Business intelligence (BI) system will be tailored to retail industry, and it will focus on the pervious and operational data to support sales optimization, inventory control, marketing analytics, and executive reporting. These factors being combined will create a warehouse with functional data marts to balance control and performance since data marts will be a quick and a way to speed up implementation according to (Inmon, W.H. 1997) however the source also implies that using data marts as a way to speed up implementation can meaning skipping the foundation for a data warehouse leading to serious long-term problems. So, what can be used is a mix of enterprise data warehouse and data marts. Enterprise data warehouse is good for the BI system because it can use past and current data from the business according to (Golombek, M. 2025) and the data marts will focus on sales and inventory. which these two should be able to support online analytical processing (OLAP), one benefit of enterprise data warehouses is because they store and share data which is need for BI systems, and by getting data from multiple sources will allow users to access integrated and cleansed data efficiently which can help decision making for future references (Chen, E.T. 2012). The benefit of a data mart is that they will be able to provide focused specific repositories of data that support type of functions of analysis which allows more efficient and decision making and that it allows relevant information quickly without having navigate the entire data warehouse according to (Atkinson, P. 1999). So, with these being mixed it can function as way to keep and sort data from sales and inventory and with knowledge of past and current data it can predict what the business might need in the future. For data sourcing for a retail industry one key point would be point of sale (POS), this would be items purchased, price, discounts, promotions, time and date of purchase, the stores’ location and payment methods according to (Budiarti, R.P.N. and Kamila, F.I.R. 2024), they can also get data from online purchases if they have an online store, they could also get key data related to products, suppliers and customers, through customer reviews and competitors to compare prices with them which could help them understand what demand they need or possible make any discounts and recognize a pattern (Aktas, E & Meng, Y 2017), and when the data is gathered it will be able to provide the insight it has gained for the data that has been collected. Once data is sorted there will be extract, transform, load (ETL) where it takes the raw data that is has been given, then cleans and reshapes to the business need then loads the data into a central repository to the data warehouse for analysis (Khan, B. et al. 2024), and when this process is finished it will allow easy access to the data that is need for business which is necessary for BI system since this will make it have trustworthy insights and without ETL it will make the BI tools inconsistent because of the raw data. With clean and integrated warehouse, retailer can use online analytical processing (OLAP) to support fast, flexible analysis, and allows users shift through large datasets to examine trends such as sales performance and inventory availability across store networks because of it is able to use the data for strategic decision making (Wang, J., Kourik, J.L. and Maher, P.E. 2011). One of the requirements for BI in retail is the ability to visualize large datasets, such as daily sales and online browsing behaviour and that Power BI is a strong and useful tool due to the user-friendly interfaces, and advanced visualization capabilities, and direct connectivity to warehouses (Tirupati et al. 2023). This platform enables the user to explore data interactively and be able to build dashboards to keep track of KPIs (key performance indicator) such as sale performance and inventory turnover and can also monitor key criteria in real time. For retail organizations with diverse teams like a regional manager and marketing analysts, Power BI empower nontechnical users to perform self service analytics without depending heavily on it, which could mean that because of how simple it is to use it doesn’t matter how much experience you need to use it and still get want you for it. Another need in retail is efficient handling of large volume transactional data, they can get this data from POS records and many other methods of gaining data and BI tools alone can’t process or model such volumes which is why data mining is essential for them and (Uddin et al. 2020) says that they are “one of the most essential tools for gathering information from different datasets”. One example of a data mining tool is RapidMiner since it is well suit for retail data mining tasks because it is a construction of predictive models such as decision tree, logical regression, and random forest to evaluate how product attributes like style, colour, material, and size impact sales performance, this enable retailer to gain actionable insights for inventory optimization and targeted marketing, this is would support decision making processes in retail management (Nai-chieh et al. 2025), but the reason I do not talk about power BI for data mining is because it if more analytical tool than mining and will be using to show the data. Data mining platforms are also capable of clustering, classification, and association rule mining help retailers uncover buying patterns and cross sales opportunities, which can help retailers understand customer behaviour in different ways theses techniques could reveal patterns in purchase data that retailers can use to increase sales. A primary strategy for data security in retail is enforcing comprehensive access control and that it plays a significant role in protecting data and physical assets by adding conventional security measures (Saeed et al. 2020), and one way they can keep this safe is by using intrusion detection systems (IDSs) this will act as an additional layer of defence by alerting security to potential unauthorised access, which can enable prompts to the threat. This function helps close security gaps that traditional access control will not be able to address make a point of the need for active monitoring and rection to detect intrusions to limit unauthorized access (Nhlanhla Boyfriend Wilton Mlitwa and Birch, D. 2011), meaning that only employees will only have the needs to access that data for their functions needed. A quality management that can help with retail and is a foundational strategy is the implementation of master data management and what it does is that it is focused on improving the value and quality of an organization’s most critical data assets, such as customer data by creating a shared trusted view of this data across the enterprise (Vilminko-Heikkinen, R. and Pekkola, S. 2017). This could mean that it will fix any inconsistencies that would grow through BI dashboards and reports by reducing the number of manual data entries (Foote, K.D. 2023).
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AI-generated content may be incorrect.]Since the university had already collected the data, it was unnecessary to demonstrate how the data processing was conducted. However, what can be discussed is how the data could of have been collected for the data warehouse and that excel will be the warehouse in this example, and that what will be used is power BI to show the data visually. The data could have been collected through one of the main strategies in retail which is POS what is mentioned above, and what is suggested is that this would be items purchased, price, discounts, promotions, time and date of purchase, the stores’ location and payment methods, however what the data shows is only items purchased, time and date of purchase, and the payment methods as well the amount paid. The data is now stored as raw data which can serve as the foundation for the BI system and now will be used as a source for transformation, analysis, and visualization. 
To show data warehousing processes the data has been integrated and transformed and this transformation ensures consistency, removes inaccuracies, and structures data for analytical consumption and in this excel sheet it has made a clearer by adding month and year and removing the exact dates because in most cases the day does not matter why purchases has happened, but will care more about the months mainly due to the months like December of July, since these month are seasonal months. These types of transformations simulate ETL process used in data warehouse this is important because it allows BI system to integrate and preparing data for analysis and decision making (Sreemathy, J. et al. 2021), also making the data more cleans so it can easily be analysed and when it is transformed making it more consistent while making it compatible with the existing data. Making it easier users to use since all they need to due now is to analyses it so they can make predictions for next year or month and make decisions on if they should keep items or change to different ones, also showing what KPIs [image: A graph of sales

AI-generated content may be incorrect.]they need to focus on and one of them could be trying to increase sales in for equipment since it made the least amount of money. Analytical processing is central to BI, enabling users to discover patterns, generate insights, and support strategic decisions making (Watson, H.J. and Wixom, B.H. 2007). This is where Power BI will be able to show the use of PivotTable and since the data is from excel it cannot preform complex association rule mining and so using PivotTable will be a simplified model to explore relationships between product types and sales amounts. By grouping sales by product type, it becomes possible to work out which categories are frequently purchased and which produce the most revenue. We can use clustering since the [image: A graph of different colored lines

AI-generated content may be incorrect.]products are close in sales which can show us and identify the high-performance product, the mid-range, and low demand categories. With the data that is presented it can help stakeholders determine stock priorities, and promotional focus areas which can be used to forecast demand for the products by “associating their descriptive parameters with these clusters” according to (Kirsners, A et al. 2010). Prediction is demonstrated through trend-based insights rather than statistical forecasting, because by incorporating the continuity and consistency due to previous developments into decision-making processes and that trend based insights might provide a contextual layer that supports confidence in operational decision making which statistical forecasts may lack (Fehrenbacher, D.D., Ghio, A. and Weisner, M. 2023). Which could mean that it cannot give mangers a sense of real world reasons behind them when using statistical forecasts because they can feel abstract and disconnected for the day to day operations, which can apply to this data since it only shows the month of November and that will not be enough for a forecast. So, what we can do with the data is use it for trend-based insights since it can provide context making it more trust worthy, and understandable for manger since it shows patters like the rise of demand for holiday season or even declines in sales for certain product categories, which can help them make confident decision making. One of the key functions of a BI system is the clear communication of insights [image: A blue rectangular bars with black text

AI-generated content may be incorrect.]through visual reporting they do this because it facilitates faster, more dependable and fact based decision making in business environments, this helpful since it allows interpret complex data according to (Biagi, V., Patriarca, R. and Di Gravio, G. 2022), since the data that has been provide is not an years amount it makes it easier to interpret it since the data only shows product type making it easy to understand to see which one is performing the better than the others in that month, it can also give visual comparisons to see how much of a difference of which product performed better, which they then can prioritize it by possibly stocking more of the highest performing product or maybe try to improve the other products. 
The proposed BI system for the retail industry can demonstrate potential strategic, operational and analytical value, it is able to do this by using enterprise data warehouse as the authoritative of historical and operational data, this let  the BI system  be able to ensure that consistency and reliability across analytical processes according to (Nambiar, A. and Mundra, D. 2022), this can support strategic insights like long term sales trends and customer purchasing behaviour which will helps mangers understand why because EDW use multiple sources like POS and online transactions to allow analytics that would normally be fragmented and that would give them capabilities to use pas and current data. However, one challenged that EDW face is that the complexity of extracting, transforming, and loading (ETL) data from multiple sources, which normally involves data cleansing and transformation to ensure consistency and usability which might affect response times and might possibly make data more complex than it initially started with (Alkhubouli, M.A. et al. 2024), which can make it hard for mangers to understand the analytic data and could possible change how it will look visually creating confusion on what they need make changes to products since the response time might be affected it will change on what insights they need. One other challenge faced by the BI system is the quality inconsistencies form the data since in POS, online stores and customer sources can lead to errors, missing values and duplicates, without strong master data management (MDM), theses inconsistencies might flow into the BI system and affect the accuracy of insights because if there isn’t enough data from different sources it will make it hard to create clear polices and responsibilities according to (Uboh, U.V. 2025), with a mix of data it will affect the insights making hard for them to make a decision since if they have the wrong information they could possible make a mistake that could loss the company profit or restock the wrong product. A possible limitation faced by the BI system is the limited data to create a predictive accuracy since there is no historical data to provide, this is because the data that was given only has one month of purchase which will limit the predictive accuracy and to get a good prediction is to have data that is at least 12 months old, the best
insight to get from this data is trend based because it might be able to aid short term decisions but will have limited predictive power again because of the limited amount of data that has been given and due to the lack of data it will affect the how meaning full insights will be, is what could be gathered from (Karami, A. and Igbokwe, C. 2025). One business developments that is faced by retail is consumer behaviour, new products, and competitive pressures, the system’s OLAP capabilities support this by allowing flexible sales patterns and inventory turn over and when strategies change like physical stores and online stores the EDW can add new categories of analysis in the future without having to break the existing structure this is because of schema evolution techniques, which allows data warehouses to adapt to changing user requirements and data sources without having to complete redesign from scratch according to (Subotic, D., Poscic, P. and Jovanovic, V. 2014) which can help with the current data that we have since if they are able to expand of it they will not have to change the data warehouse which can help them later on since with enough data they will be able to have forecasting and more accurate predictions giving them better insights. One other business development they can adapt to is trend based insights which has been highlighted above, they are able to do this because it can provide contextual understanding that mangers can rely on during uncertainty, since they will be able to see which product had the highest performance and allow them to continue to invest into that product till they see changes in performance, they can do this with google trends since they are not limited to one product and could build advertisement for having that which product that they have that could be trending since it has been used before in “high-frequency indicators of economic policy of uncertainty” according to (Pratap, B. and Priyaranjan, N. 2023), so it can also be used by manger or companies to see what is trending to help them make decisions. One of the ethical issues relates to data privacy. Since the BI system will collect sensitive information like purchase history, payment methods, and behavioural patterns, even if the goal is to optimise the business, the use of personal data can rise the risk of violating consumer rights if the organization does not follow privacy laws and ethical expectations, such as unauthorized access to personal information can negatively impact consumer trust according to (Chatterjee, et al .2021), this might happen because BI system might make a detailed behavioural profiles of customers and when someone gains access who is not authorized they can cause harm by seeing any personal information like credit card details or any personal information that could be sold to other companies to see what behaviours you have when shopping, one possible way of fixing this could be that the BI system should incorporate privacy by design principles to avoid legal breaches. Another critical issue of data minimisation is that in the proposed BI system it benefits from data collection from product preferences, transaction details and inventory patterns, however ethical governance requires that only the data that is necessary for the intended analytical purpose should be collected, since with only necessary amount of data it will help the concerns of privacy and security and that collecting that essential data can minimize the exposure to vulnerabilities according to (Amama, U.D. et al. 2024) and that over data collection can create unnecessary risks, which could mean that if organizations keep personal data in large volumes for a long period of time and increase the amount of harm if there is a potential data breach meaning that customers might need to change their information creating a lack of trust.
In conclusion the design of the proposed business Intelligence (BI) system demonstrates how retail organizations can leverage integrated data warehousing, analytical processing, and advanced data mining to strengthen decision making, operational efficiency, and long term, strategic planning. By using a mix of enterprise data warehouse (EDW) with subject- specific data marts, the system provides both the stability of a centralized historical repository and the speed needed for focused analysis in areas such as sales and inventory. The use of ETL processes ensures that raw data is transformed into clean, consistent, and trustworthy information, creating a foundation on reliable analytics and reporting are built. Tools such as Power BI and RapidMiner enhance theses capabilities by enabling interactive visualization, pattern discover, and user-friendly insights that support both technical and non-technical retail stakeholders. However, there are some challenges that are faced to make sure the systems effectiveness, one issue is data quality being that that inconsistencies originating from multiple operational sources which shows the importance of implementing a strong master management (MDM) practice. This is essential for maintain accuracy across dashboards, KPIs, and analytical outputs. Additionally, the complexity of ETL operations, when integrating multiple data sources, could lead to delays or increased data processing effort, which must be carefully managed to avoid limiting the value of analytics. Also limitations in predictive accuracy, particularly when historical data is insufficient since with the data that was given only showed a month worth of data and since there is only a month worth of it also limits long term data to support any forecasting models. In the analysis shows that the critical role of ethical and security consideration in BI system design since they need to manage sensitive customer and transactional data making strong access control systems and privacy principles essential for safeguarding information. Overall, the proposed BI system provides framework capable of supporting operation, analytical, and strategic functions within a retail environment. It can possibly integrate diverse data sources, deliver insights, and adapt to evolving business needs positions it as a valuable tool for enhancing competitiveness and responsiveness in the retail sector.
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1014 ###uense 23:56:00 Footwear O 129.88 CreditCard
[ 1015 ##sssss 13:01:00 Footwear In-Store  157.35 CreditCard —
[ 1016 samssses 21:32:00 Apparel  Online 64.71 PayPal
Bl 1017 sssssssr 02:21:00 Apparel In-Store  108.29 PayPal
Bl 1018 sssssssr 10:18:00 Footwear In-Store  104.96 PayPal

0 1019 ######4%  17:04:00 Apparel  In-Store 14.9 Cash
1020 s 142.66 Cash

B 1001 swmmsass 120.26 PayPal

3 1022 s 114.32 PayPal

T 1023 sussaass 35.03 Cash

5 1024 s 171.04 PayPal

5 1025 s 170.52 Credit Card

§0 1026 ##ssssss 02:18:00 Footwear In-Store  147.68 CreditCard
1027 #4444 04:23:00 Equipmenin-Store 17857 Credit Card

0 1028 #######% 05:05:00 Equipmen Online 139.84 PayPal
0 1029 ######EE  06:03:00 Apparel  In-Store 46.96 Credit Card
1030 ######EE  21:48:00 Footwear In-Store 80.06 Cash

B 1031 ##ssssss 18:40:00 Equipmen Online 95.53 Cash

3 1032 #4444 10:07:00 Apparel In-Store  107.51 PayPal

«+ U 00 Equipmen O 97.34 Cash
B 1030 smesenr 00 Footwear In-Store 62.64 Cash
1035 #apnsnes 1317 PayPal

S 1036 sassssss 173.76 Credit Card




