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The proposed BI system for Sports direct will attempt to centralise data from multiple sources, allowing consistent and efficient analysis across many departments such as sales, inventory, marketing, and operations.
[bookmark: _Toc187073936]System design
[bookmark: _Toc187073937]Data warehousing architecture
To offer a 360-degree view of the business, the system will gather data from different internal and external sources:
Internal sources would include Point of sale systems (POS) which takes transactional data like product sales, payment methods, and customer IDs across stores, also Inventory management systems which will track stock levels reorder points and any warehouse movement, for customer relationship management the BI system will include loyalty program data, purchase history and customer interactions, the BI system will use online platform data from online transactions, user behaviour and site traffic patterns lastly to improve workforce scheduling and efficiency data HR systems will be put in place . According to Maaitah (2023) the use of internal sources in BI systems help with enhancing the effectiveness of business operations and decision making to gain a competitive advantage.
External sources consist of market data such as competitor pricing, promotions, and market share metrics from APIs or market research reports, social media platforms can help deliver data through platforms like Instagram and Twitter, analysing engagement with campaigns and promotions and lastly weather data can be useful for comparing sales trends with seasonal and weather patterns. External sources help give insight into the operations of other competitors which help with the development of BI systems (Mohammed et al, 2022).
To ensure that the data gathered from the various sources is clean, consistent, and ready for analysis it will be put through the ETL (Extract, Transform, Load) process. The steps comprise of:
Extracting by pulling data from multiple sources, such as relational databases like SQL Server for transactional systems, APIs like Google Analytics for web traffic, and flat files such as CSVs for external market data. Also arranging extracts based on business needs through real time for e-commerce data, daily for store level transactions, and weekly for stationary data like market reports.
Transforming the data is the next step which would involve cleaning the data by removing duplicate entries and correct mistakes in the data for example standardising SKU codes across stores and warehouses. Furthermore, address any missing values like interpolate missing sales figures using averages. Combining the data by summarising the data by week, product category and region. Lastly apply custom logic, such as sorting products based on sales performance for instance top seller’s vs underperformers.
Loading the transformed data into a centralised data warehouse and Divide data by time and region to improve query performance.
In terms of the technology that will be used in the ETL process Informatica or Talend will be used for robust ETL workflows while Python with Pandas will be used for custom ETL scripts when managing unique transformation requirements. And lastly SQL server Integration services (SSIS) will be used for seamless integration with the Microsoft ecosystem. Duque (2023) says that the ETL enhances BI systems and helps them to be more effective, agile and allows companies to be more competitive. 
The structure of the data warehouse will ensure scalability, efficiency, and ease of use.
The data warehouse will use a dimensional model, structured for OLAP operations through using fact tables that would include sales data by capturing metrics like total revenue, quantity sold, and profit margins while also including inventory data by tracking stock levels, inventory turnover, and reorder points. As well as facts tables the data warehouse will include dimension tables that will segregate the data by time frames such as year, quarter, month, day. Product is another way such as SKU, category, brand, size, and colour. Store data like store ID, location, manager details. Customer information can also be separated by Age, gender, loyalty tier, and purchase history. The data will of course need physical storage which a cloud-based platform like Azure Synapse or Amazon Redshift can be used for scalability and high availability. Data warehouses play a key part in having a successful BI system according to LI et al (2024) who mentions how they can help support management decisions among many other things.
Online Analytical Processing (OLAP) allows for fast and multi-dimensional queries on the data warehouse. The OLAP operations will consist of: 
Slicing and dicing of data for example analysing weekly sales of football shoes in Wales. Firstly, we would slice the data by filtering for football shoes then dice the data by specifically looking at Wales during specific weeks. Another part of the OLAP operations is drilling down which involves starting with something like total sales revenue then drilling down to a specific product category such as running shoes then there is rolling up which is the opposite by rolling up individual product sales to see the total categories performance for example. Finally, OLAP operations also includes pivoting which allows you to compare quarterly sales across years for different regions.
Tools like SQL Server Analysis Services (SSAS) or Power BI OLAP features will be used to define and manage OLAP cubes. As stated by Mathur et al (2021) OLAP helps with simplifying complex data and making it easier to understand which in turn helps when making important business decisions.
The correct selection of BI and data mining tools is important to make sure to get the most efficient and effective results. Some good ones are:
Power BI as it mixes effortlessly with Microsoft SQL Server and Azure Synapse, providing real-time dashboards, mobile compatibility, and a wide range of visualisation options. An example of what this tool can provide is a dynamic dashboard that shows real-time stock levels, regional sales and even promotion effectiveness. Tableau is another great BI tool which excels in creating interactive, complex visualisations that are vital for marketing and customer segmentation insights. This tool can create a heatmap that helps visualise regional sales density for a new product line.
As for data mining tools RapidMiner is a useful tool that helps by simplifying predictive analytics, clustering, and sorting with a user-friendly interface which makes it easy to use for everyone. A useful feature of this tool is that it can predict demand for seasonal products for example ski gear in the winter. Alternatively, another tool that can be used is python which offers flexibility to build custom machine learning models and perform ad-hoc analyses. Something that python can do is build a recommendation system based on customer purchase history. according to Zafary (2020) these tools are vital to creating a BI system that can help improve organisations with their management and understanding of data.
Data security and quality management is an important part of a BI system to ensure that data is secure and reliable to not get into legal trouble or to lose any customers. To make sure that the data is secure and reliable some measures will be put in place such as:
Applying role-based access control to limit data visibility for example store managers only have access to their store’s data, it is also important to encrypt all data. Lastly for data security Sports direct can maintain an audit trail for all access and modifications to data. As for data quality managements Sports direct can implement validation during data entry such as sales records cannot have negative revenue, also they can establish a centralised system to maintain consistency in product and customer data across all departments and as well they can use ETL tools to monitor data freshness and trigger alerts for issues like delayed data extraction or inconsistencies in sales and inventory records. Ensuring data is secured is important as data breaches can expose so much information about individuals making them vulnerable and the health care is a good example of this as stated by Nwosu (2024) who goes on about how data security is vital as the healthcare system holds so much personal information of individuals.
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[image: A screenshot of a computer screen

Description automatically generated]Sports_Store_BI_Annotated.xlsx  this is a link to the excel document. 
This screenshot displays the raw data from thousands of transactions which the data includes different details like region, month of transaction and sales channel. Which can then be analysed in the BI system and help find trends and patterns.

[image: ][image: ][image: ] This screenshot illustrates another pivot table with the data of sales over time again with a visual aid in the form of a line chart. This data can allow sports direct to see sales trends which can help them by saving money on stock in periods where they are not selling as much or to see why they are not selling as much in certain periods and how they can improve sales in those periods.
This screenshot shows another pivot table displaying data of sales by product type over time and alongside it is another visual aid in the form of a bar chart with a filter that allows you to select what product types data you want to be shown on the chart as well as the filter there is a slicer which allows you to choose what months data you want to look at. This can help the sports direct focus on what product type makes the most money and work on how to improve sales with the other product types.
This screenshot shows a pivot table that displays sales by country data with a visual aid alongside it in the form of a Radar chart. This can help the sports direct see which country make the most money which can let them decide whether it is worth operating in certain countries.



[image: ][image: ]This screenshot demonstrates a pivot table that shows data of sales channel revenue by country using column chart as a visual aid. This data can be used by Sports direct to make decisions on whether there is any need to keep in person stores in certain countries which can in turn save them a lot of money.This screenshot is of the dashboard that simplifies all the charts and features into one visual representation to make it easier to understand. This can help Sports direct to get an overall understanding of their performances and where they need to change to improve their sales.
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To critically evaluate this BI system, multiple factors need to be looked at such as the effectiveness of the BI system in providing business insight, its scalability and adaptability, and any ethical implications. 
This evaluation will begin with looking at the effectiveness of providing business insights. Businesses use BI systems to help them gain competitive advantages through the insights that these BI systems provide, looking at this BI system designed for Sports direct we can see that it can be used to analyse sales data to help Sports direct get insight on how they are performing based of multiple factors like geographical insight like sales that provides a breakdown of sales performance across different countries, this allows Sports direct to identify which countries stores are performing or not, not only that but it allows Sports direct make regional investment or make marketing campaigns targeted to certain countries. The data can also be used for product trend analysis for example using the sales by product type over time highlights product performance trends, which can let Sports direct to make decisions on inventory management and product development. Another way the data can be used is by using the sales over time data to offer a view and further understanding on sales patterns which can help with forecasting and resource allocation. Recognising peak performance periods allows for the sport store to better control staffing and supply chain readiness. The effectiveness of the sales channel can also be analysed using the sales channel revenue by country which can provide insight into customer preference between online or physical stores. The information that this data provides can be critical for optimising channel strategies. Lastly the dashboard transforms the data into more simple visual insights to make it easier for stakeholders to understand and act on.
Although the BI system can be used to get business insights, there are limitations and potential challenges to it such as if data is incomplete or inaccurate, then the insights from the BI system may be misleading. Even though country and product insights can be derived from the BI system, more specific data like city-level performance or customer demographics may improve strategic insights. The system is designed for current operational needs but might face some scalability issues with an increase in data volume or complexity. The system does also rely on periodic updates which might make real-time decision-making difficult which is needed in a dynamic market.
There are ways to possibly improve on these limitations and potential challenges, one way can be by incorporating macroeconomic indicators, using competitor data or even use customer reviews to help enrich the insights. Also upgrading to real-time analytics can enable quicker responses to market changes. Lastly, predictive analytics and machine learning models can improve trend forecasting and customer behaviour predictions.



It is important to look at the scalability of the BI system as this will show whether it can grow and adapt. Some details that support the scalability of the BI system includes how the BI system organises data into structured sheets for example sales by country, product type and sales channel, this suggests that the BI system can expand with additional categories or sheets such as demographics and promotions which is needed for scaling. By only focusing on more broad data like countries and product type, the system minimises computational load, making it easier to scale with larger data sets. The dashboard indicates the potential to mix new datasets or metrics into existing visualisations without need for significant reconfiguration.
There are also some limitations to the scalability of the BI system which consists of things like if raw data preparations and updates are done manually, scaling the system to manage higher volumes or additional complexity may take more resources. Another limitation is since the system does rely on Excel files, performance may worsen with increasing data volume, as Excel is not optimised for handling large-scale datasets or complex queries. The system also does not use database driven architectures or big data frameworks which are better suited for scalability. The current setup is batch processed which limits the ability to scale for real time analytics or streaming data. Some other challenges the BI system faces are with increasing transactions, the current system may struggle to manage larger datasets due to memory and computation restraints. Evolving business requirements may demand integration with external data sources, more complex queries, or predictive modelling, which the current system might not support efficiently.
Even though there are limitations there are also some things that can be done to improve the scalability of the BI system. The first thing that can be done to improve the scalability of the BI system is transitioning from excel to relational databases like MySQL, PostgreSQl or cloud-based data warehouses for example Snowflake, Google BigQuery for better data management and scalability. Implementing automated ETL processes to help manage larger and more varied datasets without manual involvement. Another improvement that can be done is by upgrading to a system that supports real-time data processing for faster and more actionable insights. Sports direct could also consider integrating enterprise level BI tools like Tableau, Power BI which are built to handle larger datasets and more complex reporting.

The last thing that must be addressed is any ethical implications like data privacy, transparency, and potential misuse. One of the biggest ethical implications is in data privacy concerns, as if the system processes customer data like purchase history and preferences then there is a risk of exposing sensitive personal information. It is vital that the BI system follows regulations such as GDPR and CCPA to avoid legal and ethical violations. The absence of documentation about the anonymisation techniques can raise questions about whether customer data is protected enough against re-identification. It is important that Sports direct inform customers about how their data is being used and provide clear consent. Lack of transparency in data collection and usage could weaken trust. 
Further implications are bias in data and decision making like if the data used in the BI system is not representative of customer groups or is skewed towards specific regions, this may lead to biased insights impacting fair decision making, also any machine learning or automated decision-making integrated into the BI system could inherit biases from underlying data, leading to unfair outcomes.it is important that there is transparency as if the dashboard or analytical outputs do not clearly explain how insights are generated, stakeholders may blindly trust outputs without understanding their basis. Responsibly needs to be taken for incorrect insights or decisions like targeting specific demographics unfairly. Its careful that strategic insights from the system are not used unethically, such as exploiting customer vulnerabilities like upselling unnecessary products based on predictive analytics. Another implication is that if the system is used to monitor employees' sales performance, it could lead to invasive surveillance, reduced morale, or unfair evaluations. The BI system runs the risk of data security risks like security breaches that can lead to sensitive business and customer data being exploited, further sharing data with third parties without acceptable safeguards could lead to ethical and legal concerns, especially if used for purposes other than what was originally intended.
There are some methods that can be adopted to avoid these ethical implications such as for data privacy and security Sports direct can implement strong encryption and access control measures, they can regularly audit the system for compliance with data protection regulations like GDPR. For transparency ensure stakeholders understand how data is collected, processed, and analysed, and clearly document methodologies and algorithms used in the BI system. To avoid bias conduct regular checks to identify and mitigate biases in data and algorithms also ensure data collection practices are inclusive and representative. To ensure that the BI system follows ethical guidelines Sports direct can establish ethical guidelines for the use of BI insights, emphasising fairness and avoiding exploitative practices, they can also train employees on ethical considerations in data use. Sports direct can provide clear options for customers to opt in or out of data collection and specify how their data will be used.
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Transaction ID Date Time _foduct Tyg Sales Channel | Amount (GBP) | Payment Method | Country |Month-Year| Year | Month
1001 2024-11-0400:00:00 21:10:00 Equipment Online 107.25 Paypal Sweden  2024-11 2024 1
1002 2024-01-24 00:00:00 18:05:00 Footwear In-Store 192.45 Cash Netherlan(2024-01 2024 1
1003 2024-05-08 00:00:00 00:53:00 Footwear In-Store 92.98 Paypal Sweden  2024-05 2024 5
1004 2024-04-05 00:00:00 05:46:00 Apparel  In-Store 185.9 PayPal Canada  2024-04 2024 4
1005 2024-12-04 00:00:00 15:05:00 Footwear In-Store 95.97 Paypal United Kin 2024-12 2024 12
1006 2024-11-24 00:00:00 04:16:00 Footwear Online 56.22 Credit Card Canada  2024-11 2024 1
1007 2024-09-03 00:00:00 06:58:00 Apparel  In-Store 192.73 Paypal France  2024-09 2024 9
1008 2024-10-14 00:00:00 19:06:00 Apparel  Online 74.44 Cash Canada  2024-10 2024 10
1009 2024-01-0100:00:00 23:33:00 Footwear Online 29.03 Cash Italy  2024-01 2024 1
1010 2024-02-07 00:00:00 00:53:00 Footwear In-Store 191.75 Paypal Spain  2024-02 2024 2
1011 2024-04-17 00:00:00 20:16:00 Equipment In-Store 183.02 Cash Spain  2024-04 2024 4
1012 2024-10-0100:00:00 16:00:00 Footwear Online 89.42 Credit Card France  2024-10 2024 10
1013 2024-09-07 00:00:00 08:46:00 Apparel  Online 159.89 Credit Card United Kin 2024-09 2024 9
1014 2024-12-2100:00:00 23:56:00 Footwear Online 129.88 Credit Card United Kin 2024-12 2024 12
1015 2024-12-18 00:00:00 13:01:00 Footwear In-Store 157.35 Credit Card Spain  2024-12 2024 12
1016 2024-07-08 00:00:00 21:32:00 Apparel  Online 64.71 PayPal United Kin 2024-07 2024 7
1017 2024-08-19 00:00:00 02:21:00 Apparel  In-Store 108.29 Paypal Netherlan(2024-08 2024 8
1018 2024-05-26 00:00:00 10:18:00 Footwear In-Store 104.96 PayPal Netherlan(2024-05 2024 5
1019 2024-01-25 00:00:00 17:04:00 Apparel  In-Store 14.9 Cash Spain  2024-01 2024 1
1020 2024-03-23 00:00:00 14:58:00 Footwear Online 142.66 Cash Australia  2024-03 2024 3
1021 2024-07-1100:00:00 16:38:00 Equipment In-Store 120.26 PayPal Spain  2024-07 2024 7
1022 2024-05-05 00:00:00 14:27:00 Equipment In-Store 114.32 Paypal Spain  2024-05 2024 5
1023 2024-04-25 00:00:00 12:00:00 Apparel  In-Store 35.03 Cash Spain  2024-04 2024 4
1024 2024-06-04 00:00:00 01:10:00 Footwear Online 171.04 Paypal Netherlan(2024-06 2024 6
1025 2024-02-13 00:00:00 22:41:00 Footwear Online 170.52 Credit Card Canada  2024-02 2024 2
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