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[bookmark: _Toc128220534]Introduction
In today's business world, data is rapidly becoming a critical asset for organizations. The ability to make informed decisions based on data insights is essential for any organization to gain a competitive edge. This is where Business Intelligence comes into play. BI is the use of technology and tools to transform raw data into meaningful information that can help businesses make informed decisions. One of the key components of BI is Data Warehousing (DW), which provides a central repository for business data. In this report, we will explore the implementation of BI using data analytics and its effects on performance in a retailer. We will discuss the meaning and concept of Data Warehousing (DW) and Business Intelligence (BI), trends and developments in DW and BI, the importance of DW and BI, and provide examples of Data Warehousing (DW) and Business Intelligence (BI).
[bookmark: _Toc128220535]Discussion
[bookmark: _Toc128220536]Meaning and Concept of Data Warehousing (DW) and Business Intelligence (BI)
Data Warehousing (DW) is the process of collecting, managing, and storing data from various sources in a central repository for analysis and reporting. The goal of a data warehouse is to provide a single source of truth for an organization's data. It enables businesses to analyse and gain insights from historical data to inform decision-making. DW systems typically employ ETL (Extract, Transform, Load) processes to collect data from various sources, transform it to conform to a common format, and load it into the data warehouse.
Business Intelligence refers to the use of technology and tools to transform raw data into meaningful information that can help businesses make informed decisions. BI systems typically employ data mining, statistical analysis, and reporting tools to provide insights into business data. BI enables businesses to identify trends, monitor performance, and make informed decisions based on data insights.
[bookmark: _Toc128220537]Trends and Developments in Data Warehousing (DW) and Business Intelligence (BI)

One of the main trends in DW and BI is the move toward cloud-based solutions. Cloud-based DW and BI solutions offer a range of benefits, such as scalability, cost-effectiveness, and flexibility. Another trend is the move toward real-time analytics. Real-time analytics enables businesses to gain insights into data as it is generated, providing faster and more accurate decision-making.
Another development in DW and BI is the integration of artificial intelligence (AI) and machine learning (ML) technologies. AI and ML enable businesses to automate data analysis and gain insights into patterns and trends that may be difficult to identify using traditional methods.
[bookmark: _Toc128220538]Importance of DW and BI, Including DW Architecture, to Businesses
DW and BI are essential tools for businesses of all sizes. They enable businesses to make informed decisions based on data insights, improve efficiency, and gain a competitive advantage. DW architecture provides businesses with a framework for collecting, managing, and storing data in a central repository. It enables businesses to consolidate data from various sources and store it in a format that can be easily accessed for reporting and analysis.
For small businesses, the importance of DW and BI is particularly significant. Small businesses often have limited resources and cannot afford to make costly mistakes. By implementing a DW architecture and using BI tools, small businesses can gain insights into customer preferences and behaviours, optimize their product offerings and pricing strategies, reduce stockouts and overstocking, and improve their overall profitability.
Here are some key areas where BI using data analytics can be particularly beneficial for a retailer:
Sales and Inventory Management: By analysing sales and inventory data, a retailer can gain insights into which products are selling well and which are not. This can help the retailer to optimize its product offerings and pricing strategies, reduce stockouts and overstocking, and improve its overall profitability.

Customer Behaviour Analysis: By analysing customer data, a retailer can gain insights into customer preferences and behaviours, such as the types of products that are frequently purchased, and customer demographics. This can help the retailer to personalize its offerings, create targeted marketing campaigns, and improve customer loyalty.

Cost Management: By analysing data related to expenses, such as overhead costs and supply chain costs, a retailer can identify areas where it can reduce costs and optimize its operations. For example, by identifying inefficiencies in the supply chain, the retailer can reduce the time and costs associated with sourcing materials and manufacturing products.
Competitive Analysis: By analysing data related to competitors, a retailer can gain insights into the market trends, pricing strategies, and product offerings of its competitors. This can help the retailer identify market gaps and adjust its offerings to better meet customer demand.
[bookmark: _Toc128220539]BI tools for SME
Business Intelligence (BI) tools are software applications that help businesses analyse and visualize their data to gain insights into their operations and make informed decisions. There are several popular BI tools available in the market, including:
[bookmark: _Toc128220540]Premium BI tools
[bookmark: _Toc128220541]Tableau: Tableau is a powerful data visualization tool that allows businesses to connect, visualize, and share data in an interactive way. It supports a wide range of data sources, including spreadsheets, databases, and cloud services.
[bookmark: _Toc128220542]Microsoft Power BI: Microsoft Power BI is a business analytics tool suite that enables businesses to analyse data and share insights. It offers data modelling, data visualization, and reporting capabilities, and integrates with other Microsoft products.
[bookmark: _Toc128220543]QlikView: QlikView is a data discovery and visualization tool that enables businesses to explore and analyse data from multiple sources. It offers a user-friendly interface, real-time collaboration, and powerful analytics capabilities.
[bookmark: _Toc128220544]SPSS (Statistical Package for the Social Sciences): SPSS is a software tool used for statistical analysis in the social sciences. SPSS provides a user-friendly interface for conducting a wide range of statistical analyses, including descriptive statistics, inferential statistics, regression analysis, factor analysis, and more. It allows users to input data, clean and manipulate data, and generate tables and charts to visualize data.
[bookmark: _Toc128220545]MicroStrategy: MicroStrategy is a business intelligence and analytics platform that provides a range of features, including data discovery, reporting, and dashboard creation. It offers a user-friendly interface, real-time collaboration, and powerful analytics capabilities.
[bookmark: _Toc128220546]Oracle Business Intelligence: Oracle Business Intelligence is a suite of business intelligence tools that provides reporting, analysis, and data visualization capabilities. It offers a range of features, including ad-hoc reporting, dashboard creation, and data modelling.
[bookmark: _Toc128220547]Opensource BI tools
There are several popular open-source Business Intelligence (BI) tools available in the market, including:
[bookmark: _Toc128220548]Apache Superset: Apache Superset is a modern data exploration and visualization platform that allows businesses to explore and analyse data from multiple sources. It provides a user-friendly interface, real-time collaboration, and powerful analytics capabilities.
[bookmark: _Toc128220549]Metabase: Metabase is a simple and easy-to-use BI tool that enables businesses to visualize data from various sources. It provides a simple interface for creating dashboards, charts, and reports.
[bookmark: _Toc128220550]BIRT: BIRT (Business Intelligence and Reporting Tools) is a reporting and analytics solution that enables businesses to create custom reports and visualizations. It provides a user-friendly interface, real-time collaboration, and powerful analytics capabilities.
[bookmark: _Toc128220551]JasperReports: JasperReports is a reporting and analytics solution that enables businesses to create custom reports and visualizations. It provides a range of features, including ad-hoc reporting, dashboard creation, and data modelling.
These are just a few of the most popular BI tools available in the market. The choice of a BI tool depends on the specific needs of a business, its budget, and its IT infrastructure. Table 1 fully describes the advantages and disadvantages of implementing BI tools in SMEs.
[bookmark: _Toc128220552]Conclusion
In conclusion, the implementation of BI using data analytics can have a significant impact on the performance of a retailer. By collecting and analysing data from various sources, the business can gain insights into customer preferences, optimize its product offerings, and improve the overall customer experience. The implementation of a DW architecture can also provide benefits to the business by consolidating data into a single repository and reducing the time and resources required to access and analyse the data. Overall, BI using data analytics is an essential tool for businesses that want to gain a competitive edge in today's data-driven marketplace.


[bookmark: _Toc128220553]Reference
Kimball, R., & Ross, M. (2013). The data warehouse toolkit: The definitive guide to dimensional modelling. John Wiley & Sons.
Turban, E., Sharda, R., Delen, D., Aronson, J. E., & Liang, T. P. (2017). Decision support and business intelligence systems. Pearson.
Inmon, W. H., & Hackathorn, R. D. (1994). Using the data warehouse. John Wiley & Sons.
Power, D. J. (2017). Decision support systems: Concepts and resources for managers. Routledge.
Negash, S. (2004). Business intelligence. Communications of the Association for Information Systems, 13(1), 177-195.
Niu, B., Han, J., Zhu, X., & Chen, G. (2018). An overview of business intelligence technology. Journal of Industrial and Management Optimization, 14(4), 1301-1314.
Chen, H., Chiang, R. H., & Storey, V. C. (2012). Business intelligence and analytics: From big data to big impact. MIS Quarterly, 36(4), 1165-1188.
Zhang, S., & Wu, Q. (2020). Big data and business intelligence: Current trends and future directions. Journal of Big Data, 7(1), 1-28.
Shehab, M., Sharaf, M. A., & ElMekkawy, T. Y. (2018). Cloud computing and business intelligence: Literature review and research opportunities. Journal of Cloud Computing, 7(1), 1-22.
Correia, R., & Martins, J. (2018). Mobile business intelligence: A literature review. Information Systems and e-Business Management, 16(2), 439-467.
Köhler, A., Räckers, M., & Steinmetz, R. (2017). Trends in business intelligence. Business & Information Systems Engineering, 59(6), 433-444.





[bookmark: _Toc128220554]Appendix

	Name
	Advantages
	Disadvantages

	Tableau
	
1. Easy to use: Tableau is known for its user-friendly interface, which makes it easy to use even for non-technical staff.
2. Visualization: Tableau is a powerful data visualization tool that allows businesses to present complex data in a visual format that is easy to understand, allowing decision-makers to quickly gain insights.
3. Interactive Dashboards: Tableau allows users to create interactive dashboards that enable businesses to monitor key performance indicators (KPIs) and identify trends in real-time.
4. Integration: Tableau integrates with a wide range of data sources, including spreadsheets, databases, and cloud services, making it easy to connect to and analyse data from different sources.
5. Scalability: Tableau is a scalable solution that can grow with the business and can be easily customized to meet the evolving needs of the organization.

	
1. Cost: Tableau can be expensive for small businesses, especially if they have a limited budget for technology investments.
2. Learning Curve: While Tableau is easy to use, there may be a learning curve for non-technical staff who are not familiar with data analysis and visualization.
3. Maintenance: Tableau requires regular maintenance, including software updates and database management, which can be time-consuming and resource-intensive for small businesses.
4. Compatibility: Tableau may not be compatible with all data sources and may require additional software or hardware investments to ensure full compatibility.
5. Data Security: As Tableau accesses and analyses sensitive business data, it is important to ensure data security measures are in place to protect confidential information.


	Microsoft Power BI
	
1. Ease of Use: Power BI is a user-friendly and intuitive BI tool that enables non-technical users to analyse data, create interactive reports, and share insights.
2. Integration: Power BI integrates with various data sources, including Excel, SharePoint, and cloud-based services like Azure and AWS, making it easy to connect to and analyse data from multiple sources.
3. Data Visualization: Power BI offers a range of data visualization options, including charts, graphs, and maps, making it easy to understand complex data sets.
4. Collaboration: Power BI enables teams to collaborate on data analysis and report creation, facilitating decision-making and improving business outcomes.
5. Mobile-Friendly: Power BI is mobile-friendly, allowing users to access data and reports on the go via mobile devices.

	
1. Cost: Power BI can be expensive for small businesses, especially if they need to purchase additional licenses or data storage capacity.
2. Learning Curve: While Power BI is easy to use, there may be a learning curve for non-technical staff who are not familiar with data analysis and visualization.
3. Maintenance: Power BI requires regular maintenance, including software updates and data cleaning, which can be time-consuming and resource-intensive for small businesses.
4. Compatibility: Power BI may not be compatible with all data sources and may require additional software or hardware investments to ensure full compatibility.
5. Security: As Power BI accesses and analyses sensitive business data, it is important to ensure data security measures are in place to protect confidential information.


	QlikView
	
1. Ease of Use: QlikView is a user-friendly BI tool that enables non-technical users to analyse data, create interactive reports, and share insights.
2. Integration: QlikView integrates with various data sources, making it easy to connect to and analyse data from multiple sources.
3. Data Visualization: QlikView offers a range of data visualization options, including charts, graphs, and maps, making it easy to understand complex data sets.
4. Collaboration: QlikView enables teams to collaborate on data analysis and report creation, facilitating decision-making and improving business outcomes.
5. Scalability: QlikView is scalable, allowing small businesses to start small and expand their usage as their data needs grow.

	
1. Cost: QlikView can be expensive for small businesses, especially if they need to purchase additional licenses or data storage capacity.
2. Learning Curve: While QlikView is easy to use, there may be a learning curve for non-technical staff who are not familiar with data analysis and visualization.
3. Maintenance: QlikView requires regular maintenance, including software updates and data cleaning, which can be time-consuming and resource-intensive for small businesses.
4. Compatibility: QlikView may not be compatible with all data sources and may require additional software or hardware investments to ensure full compatibility.
5. Support: Small businesses may have limited access to support and training resources for QlikView, which could impact their ability to effectively use the tool.


	SPSS
	
1. Statistical Analysis: SPSS is a powerful statistical analysis tool that enables users to analyse large and complex data sets and generate meaningful insights.
2. User-Friendly: SPSS has a user-friendly interface that makes it easy for non-technical users to perform statistical analysis and create visualizations.
3. Customizable: SPSS offers a range of customization options, allowing users to tailor their analysis and reporting to their specific needs.
4. Integration: SPSS can integrate with other data analysis tools, making it easy to combine data from multiple sources.
5. Support: SPSS has a large and active user community, as well as online resources, tutorials, and forums, providing support and assistance to users.

	
1. Cost: SPSS can be expensive for small businesses, especially if they need to purchase additional licenses or data storage capacity.
2. Learning Curve: While SPSS is easy to use, there may be a learning curve for non-technical staff who are not familiar with statistical analysis.
3. Compatibility: SPSS may not be compatible with all data sources and may require additional software or hardware investments to ensure full compatibility.
4. Maintenance: SPSS requires regular maintenance, including software updates and data cleaning, which can be time-consuming and resource-intensive for small businesses.
5. Limited Reporting: SPSS offers limited reporting options compared to other BI tools, which may limit the ability of small businesses to generate actionable insights.


	MicroStrategy
	
1. Scalability: MicroStrategy is scalable, allowing small businesses to start small and expand their usage as their data needs grow.
2. Data Visualization: MicroStrategy offers a range of data visualization options, including charts, graphs, and maps, making it easy to understand complex data sets.
3. Integration: MicroStrategy integrates with various data sources, making it easy to connect to and analyze data from multiple sources.
4. Security: MicroStrategy has strong security features, enabling businesses to ensure that their data is protected and only accessible to authorized users.
5. Collaboration: MicroStrategy enables teams to collaborate on data analysis and report creation, facilitating decision-making and improving business outcomes.

	
1. Cost: MicroStrategy can be expensive for small businesses, especially if they need to purchase additional licenses or data storage capacity.
2. Complexity: MicroStrategy can be complex and may require technical expertise to implement and maintain effectively.
3. Learning Curve: While MicroStrategy is user-friendly, there may be a learning curve for non-technical staff who are not familiar with data analysis and visualization.
4. Maintenance: MicroStrategy requires regular maintenance, including software updates and data cleaning, which can be time-consuming and resource-intensive for small businesses.
5. Support: Small businesses may have limited access to support and training resources for MicroStrategy, which could impact their ability to effectively use the tool.


	Oracle Business
	
1. Robustness: OBI is a robust and powerful BI tool that offers a wide range of features and functionality, including reporting, analysis, and data visualization.
2. Integration: OBI integrates with various data sources, making it easy to connect to and analyse data from multiple sources.
3. Customizable: OBI offers a range of customization options, allowing users to tailor their analysis and reporting to their specific needs.
4. Scalability: OBI is scalable, allowing small businesses to start small and expand their usage as their data needs grow.
5. Security: OBI has strong security features, enabling businesses to ensure that their data is protected and only accessible to authorized users.

	
1. Cost: OBI can be expensive for small businesses, especially if they need to purchase additional licenses or data storage capacity.
2. Complexity: OBI can be complex and may require technical expertise to implement and maintain effectively.
3. Learning Curve: While OBI is user-friendly, there may be a learning curve for non-technical staff who are not familiar with data analysis and visualization.
4. Maintenance: OBI requires regular maintenance, including software updates and data cleaning, which can be time-consuming and resource-intensive for small businesses.
5. Support: Small businesses may have limited access to support and training resources for OBI, which could impact their ability to effectively use the tool.


	Apache Superset
	
1. Open Source: Apache Superset is open source, which means it is free to use, and businesses can modify and customize the code to meet their specific needs.
2. Data Visualization: Apache Superset offers a range of data visualization options, including charts, graphs, and maps, making it easy to understand complex data sets.
3. Integration: Apache Superset integrates with various data sources, making it easy to connect to and analyse data from multiple sources.
4. Ease of Use: Apache Superset is user-friendly, with an intuitive interface that requires little technical expertise to use effectively.
5. Community Support: Apache Superset has a large and active community of developers and users who provide support and contribute to the development of the tool.

	
1. Limited Features: Compared to other BI tools, Apache Superset may have limited features, making it less suitable for businesses with complex data analysis and reporting needs.
2. Customization: While Apache Superset is customizable, it may require technical expertise to modify the code effectively, which may not be available in small businesses.
3. Security: Apache Superset may have limited security features, making it less suitable for businesses that require strong data protection.
4. Scalability: Apache Superset may have limitations in scalability, which may affect businesses that require larger data storage capacity or processing power.
5. Maintenance: Apache Superset requires regular maintenance, including software updates and data cleaning, which can be time-consuming and resource-intensive for small businesses.

	Metabase
	
1. Open Source: Metabase is an open-source tool, which means it is free to use, and businesses can modify and customize the code to meet their specific needs.
2. Ease of Use: Metabase is user-friendly, with an intuitive interface that requires little technical expertise to use effectively.
3. Data Visualization: Metabase offers a range of data visualization options, including charts, graphs, and maps, making it easy to understand complex data sets.
4. Integration: Metabase integrates with various data sources, making it easy to connect to and analyse data from multiple sources.
5. Scalability: Metabase is scalable, allowing small businesses to start small and expand their usage as their data needs grow.

	
1. Limited Features: Compared to other BI tools, Metabase may have limited features, making it less suitable for businesses with complex data analysis and reporting needs.
2. Customization: While Metabase is customizable, it may require technical expertise to modify the code effectively, which may not be available in small businesses.
3. Security: Metabase may have limited security features, making it less suitable for businesses that require strong data protection.
4. Maintenance: Metabase requires regular maintenance, including software updates and data cleaning, which can be time-consuming and resource-intensive for small businesses.
5. Support: Small businesses may have limited access to support and training resources for Metabase, which could impact their ability to effectively use the tool.


	BIRT (Business Intelligence and Reporting Tools)
	
1. Open Source: BIRT is an open-source tool, which means it is free to use, and businesses can modify and customize the code to meet their specific needs.
2. Integration: BIRT integrates with various data sources, making it easy to connect to and analyse data from multiple sources.
3. Report Generation: BIRT offers powerful report generation capabilities, allowing businesses to generate customized, professional-looking reports.
4. Customization: BIRT is highly customizable, giving businesses the ability to create reports and dashboards that meet their specific needs.
5. Community Support: BIRT has a large and active community of developers and users who provide support and contribute to the development of the tool.
6. 
	
1. Limited Data Visualization: Compared to other BI tools, BIRT may have limited data visualization options, which could impact a business's ability to effectively communicate insights from its data.
2. Technical Expertise: BIRT may require technical expertise to set up and maintain effectively, which may not be available in small businesses.
3. Scalability: BIRT may have limitations in scalability, which may affect businesses that require larger data storage capacity or processing power.
4. Security: BIRT may have limited security features, making it less suitable for businesses that require strong data protection.
5. Support: Small businesses may have limited access to support and training resources for BIRT, which could impact their ability to effectively use the tool.
6. 

	JasperReports
	
1. Open Source: JasperReports is an open-source tool, which means it is free to use, and businesses can modify and customize the code to meet their specific needs.
2. Report Generation: JasperReports offers powerful report generation capabilities, allowing businesses to generate customized, professional-looking reports.
3. Integration: JasperReports integrates with various data sources, making it easy to connect to and analyze data from multiple sources.
4. Customization: JasperReports is highly customizable, giving businesses the ability to create reports and dashboards that meet their specific needs.
5. Community Support: JasperReports has a large and active community of developers and users who provide support and contribute to the development of the tool.

	
1. Limited Data Visualization: Compared to other BI tools, JasperReports may have limited data visualization options, which could impact a business's ability to effectively communicate insights from their data.
2. Technical Expertise: JasperReports may require technical expertise to set up and maintain effectively, which may not be available in small businesses.
3. Scalability: JasperReports may have limitations in scalability, which may affect businesses that require larger data storage capacity or processing power.
4. Security: JasperReports may have limited security features, making it less suitable for businesses that require strong data protection.
5. Support: Small businesses may have limited access to support and training resources for JasperReports, which could impact their ability to effectively use the tool.




Table 1. Advantages and disadvantages of implementing BI tools in SMEs.
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