Comprehensive Business Intelligence System Design and Analysis Overview

Section 1 
System Design 
Business Intelligence (BI) systems play a pivotal role in helping businesses, especially in data-rich industries such as retail, Retail businesses are very competitive where to ability to analyze and use to data that is obtained well can instantly put you on top in the retail world essentially it determines the success rate of the business or the failure that the business might face. This section I the design of a BI system for a retail business focusing on the main data warehousing ETL (Extract, Transform, Load) and OLAP (Online, Analytical, Processing), BI are data mining tools used for business when they need to find out key information, they are also strategies for ensuring data security . The system that I will propose will help a retail company gain a deeper understanding and insight into sales, customer behaviors and even help them with their inventory.
The best BI system for a retail-based business would be the Power BI (Microsoft) system as it is one of the best BI systems in the retail world as it is efficient as storing data and analysis git it is also cost effective.  
Data warehousing 
Google cloud define data warehousing as “A data warehouse is an enterprise system used for the analysis and reporting of structured and semi-structured data from multiple sources” data warehousing is important for everyone business as data warehousing is as fundamental component for any business or organization looking to use data in order to make quicker decision to improve their business and capitalize on the information to progress and advance their company. Data warehousing involves storing data in various sources enabling them to find and access data which is relevant and useful in the given situation. The main benefits that data warehousing provides are centralized data storage meaning it condenses different information from different systems all down to one fact based on a variety of information and improved decision making as well as enhanced reporting and analytics meaning that can comprehend reports and can give an in depth analysis of the report giving you the key information basically a summary. It can also give forecasting by looking at historical data and analyzing the trends this would be helpful in retail as it would provide insight into customer patterns and could also help businesses capitalize on the trend of the previous years and corner the market in that field and or area. It can give a deep understanding of customer insights as it can give a deeper analysis of customer behavior which will help improve targeting and marketing strategies.

ETL (Extract, Transform, Load)

Amazon web service define Extract, transform, and load (ETL) as “the process of combining data from multiple sources into a large, central repository called a data warehouse.” The extraction step consists of collecting data from different sources and different databases. These sources can be internal like inventory systems or external such as social media data, the main aspect if this step is to gather as much data from different sources. The next step is the Transform (T), the transform step is about cleaning and making the data have structure, this step is the most complicated step of the ETL process as data might need to process or duplicated to ensure that it is suitable for putting into the data warehouse, the third and final step of the ETL process is the Load (L) this step involves loading the transformed data into the data warehouse so it can be analyzed. The data is put into the data warehouse in a way that is structured so that it can be easily found and used, such as a fact table or dimension table. 
OLAP 
OLAP is defined by learn Microsoft as “Online analytical processing (OLAP) is a technology that organizes large business databases and supports complex analysis. It can be used to perform complex analytical queries without negatively affecting transactional systems.” OLAP is important as it is a system that stores data in a MDB also known as a multidimensional database for example a sales record could be analyzed across dimension like time, product, location etc. According to e capital “OLAP offers five key benefits such as Business-focused multidimensional data, business-focused calculation, trustworthy data and calculation, speed of light analysis and flexible self-service reporting.” this would be useful in retail as OLAP could analysis the sales record and give a company accurate and reliable sales information such as product and what store it sells the most in and what product sells the best in all stores”. There are 3 main types of OLAP the first on is the one I have previously mentioned MOLAP also known as multidimensional OLAP most OLAP systems used in retail are MOLAP because they are the best at complex questions. Which is backed up by NetSuite as they say that “(MOLAP) is a version of OLAP where source data is maintained in a separate multidimensional database, using data cubes designed in advance and optimized for rapid analytical queries”. The next on is ROLAP also known as relational OLAP which is known for being more flexible than MOLAP, but it is usually slower due to relational questions, which is further stated by Phocas software who state that “This approach offers scalability, flexibility, and the ability to work with real-time datasets. ROLAP is particularly well-suited for industries like manufacturing, wholesale distribution, and retail, where data volumes are high, and decision-making needs to be data driven and efficient.” The third one is HOLAP, also known as hybrid OLAP, which combines the two other systems MOLAP AND ROLAP by using multidimensional and relational databases. Which is backed up by insight software who state that “Hybrid Online Analytical Processing (HOLAP) is a sophisticated data analysis approach that merges ROLAP (Relational OLAP) and MOLAP (Multidimensional OLAP) technologies.” OLAP systems are very useful for retail businesses as data analysis across multiple dimensions can be used in various ways and have a lot of good insights,  the key benefits OLAP has for retail are sales and performance analysis as OLAP can analyze sales data such as product categories, regions like I talked about earlier the benefits could provide sales trends and helps identify the bestselling products across regions. Also, it helps with inventory management, for example if they did not have the one in stock in that store they could check to see if they have it in another store and order it in from there. Another aspect that OLAP helps with is customer insight as it could analysis customer trends and patterns so they could narrow it down a see what gender or age buy a certain product and try and market better for that specific age group or gender. Also, financial reporting can analyze profit margins and operating cost which could be used by region or product.

Power BI (Business Intelligence Tool)
The reason this is the best one is that it has a user-friendly interface as it is known for having an intuitive options retail business can quickly implement Power BI without previous training or experience, "Power BI empowers businesses with state-of-the-art data intelligence and retail analytics, including advanced data visualization, predictive analytics, and real-time reporting.” as stated by Clarion Technologies furthermore Power BI is cost effective as stated by Synapx who say “Due to its cost-effectiveness, seamless integration with Microsoft products including advanced data transformation, data modelling, and Fabric integration”
Data Security Strategies
Data encryption 
Force point describes data encryption as “Data encryption is a security method where information is encoded and can only be accessed or decrypted by a user with the correct encryption key.” this is an effective way to ensure that your data does not get leaked, or your customer information does not get out another way to ensure that your data doesn't get leaked would be Authentication and authorization which is described as “Authentication verifies the identity of a user or service, and authorization determines their access rights.” By one login these are especially important as if the wrong people get their hands on private customer information and it leaks then the business could get sued and lose a lot of money. 
Section 2 
	Retail Data Spreadsheet Structure
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Transaction ID
	Date
	Customer ID
	Customer Segment
	Product ID
	Product Name
	Category
	Quantity Sold
	Unit Price (£)
	Total Spend (£)
	Payment Method
	Store Location
	Discount Applied (%)
	Purchase Time
	Region

	1001
	########
	C001
	Regular
	P001
	Wireless Mouse
	Electronics
	2
	25
	50
	Credit Card
	London
	10
	10:15 AM
	South East

	1002
	########
	C002
	VIP
	P002
	4K Smart TV
	Electronics
	1
	499
	499
	Debit Card
	Manchester
	5
	12:30 PM
	North West

	1003
	########
	C003
	Regular
	P003
	Running Shoes
	Apparel
	1
	75
	75
	Credit Card
	Birmingham
	0
	3:45 PM
	West Midlands

	1004
	########
	C004
	Casual
	P004
	Yoga Mat
	Sports & Outdoors
	3
	20
	60
	Credit Card
	Bristol
	15
	9:00 AM
	South West

	1005
	########
	C005
	Regular
	P005
	Laptop Stand
	Electronics
	1
	45
	45
	Debit Card
	London
	0
	11:00 AM
	South East

	1006
	########
	C006
	VIP
	P006
	Bluetooth Speaker
	Electronics
	2
	55
	110
	PayPal
	London
	20
	1:30 PM
	South East

	1007
	########
	C007
	Casual
	P007
	Sports Water Bottle
	Sports & Outdoors
	5
	10
	50
	Credit Card
	Manchester
	5
	8:45 AM
	North West

	1008
	########
	C008
	VIP
	P008
	Leather Jacket
	Apparel
	1
	199
	199
	Debit Card
	Manchester
	10
	2:00 PM
	North West

	1009
	########
	C009
	Regular
	P009
	Phone Case
	Electronics
	4
	15
	60
	Credit Card
	London
	0
	5:30 PM
	South East

	1010
	########
	C010
	Regular
	P010
	Coffee Maker
	Kitchen
	2
	35
	70
	Debit Card
	Birmingham
	5
	7:15 PM
	West Midlands


(MY SPREADSHEET WOULDNT COPY I HOPE THIS IS OK)
	Row Labels
	Sum of Quantity Sold
	Sum of Unit Price (£)
	Sum of Total Spend (£)

	C001
	2
	25
	50

	P001
	2
	25
	50

	Wireless Mouse
	2
	25
	50

	C002
	1
	499
	499

	P002
	1
	499
	499

	4K Smart TV
	1
	499
	499

	C003
	1
	75
	75

	P003
	1
	75
	75

	Running Shoes
	1
	75
	75

	C004
	3
	20
	60

	P004
	3
	20
	60

	Yoga Mat
	3
	20
	60

	C005
	1
	45
	45

	P005
	1
	45
	45

	Laptop Stand
	1
	45
	45

	C006
	2
	55
	110

	P006
	2
	55
	110

	Bluetooth Speaker
	2
	55
	110

	C007
	5
	10
	50

	P007
	5
	10
	50

	Sports Water Bottle
	5
	10
	50

	C008
	1
	199
	199

	P008
	1
	199
	199

	Leather Jacket
	1
	199
	199

	C009
	4
	15
	60

	P009
	4
	15
	60

	Phone Case
	4
	15
	60

	C010
	2
	35
	70

	P010
	2
	35
	70

	Coffee Maker
	2
	35
	70

	Grand Total
	22
	978
	1218


From the table above you can see that the Product Categories and Revenue Distribution:
· Electronics (e.g., Wireless Mouse (P001), 4K Smart TV (P002), Bluetooth Speaker (P006)) generated high revenue per unit, despite lower quantities sold.
· Apparel (e.g., Leather Jacket (P008)) and Running Shoes (P003) also produced high value per unit but sold in much smaller quantities.
· Sports & Outdoors (e.g., Yoga Mat (P004), Sports Water Bottle (P007)) typically had higher quantities sold at lower prices, generating steady revenue.
· Kitchen Appliances (e.g., Coffee Maker (P010)) represented products with mid-range pricing but generated consistent, moderate revenue.
The best sellers were the electronics as they generated the highest revenue and the lowest sellers where the kitchen appliances as they were bought the least 

[image: ]
From the graph above me you can see that the place where the products were sold the most was Manchester as they brought in an over £700 compared to Bristol where they sold under £100 this is clear that the store in Manchester is doing better than every other store as the other 3 have yet to break into the £300 mark 


Section 3 
Power BI (Microsoft) 
Their effectiveness that the Power BI (Microsoft) has in the retail world is best described by epc group who state “Power BI transforms the raw data into actionable insights giving you a 360-degree view of the entire business from factory to shop floor.” this is good for a retail industry as it gives a business a reliable data on what will help and aid the business from new market trends to customers patterns which this information the business will be able to increase profits and change their market strategies in order to get better customer satisfaction. 
Power BI has improved Decision-Making with Real-Time Insights so it can get more data and analyze it in real time  as backed up by lits services who state that “The insights, which are displayed as visuals, make it easier for decision-makers to make confident and meaningful business decisions in the real-time" this is why Power BI is good for retail as it can make fats decisions and even give ethe data to back it up this is good as it gives store managers access to real-time information about sales, stock inventories, and consumer behavior. 
Enhanced Customer Insights this is very important as it will enable business to see if they are meeting the right standards and see if they are i the correct markets, it also enables them to see if they are selling to the right customers as backed up by Xpand IT who state “Integrating Power BI and Customer Insights will allow you to gain a competitive advantage for your company. You can segment customers, gain market insights and quickly and effectively assess to see if your products are relevant in the market” This is good as retail companies benefit from knowing how their customers behave. With the help of Power BI's customer segmentation and behavior analysis tools, merchants may learn more about long-term trends, client preferences, and buying patterns.

Optimized Inventory Management this is also a key aspect as businesses need to know how much stock to order to ensure that they have enough to sell however they don't want to order too much that it goes out of date or spoils as backed by Q services who say “Power BI helps businesses predict demand, track inventory movements, and keep the right stock levels. This leads to lower costs, better inventory control, and smarter decision-making" this helps ensure that business order the correct stock at the correct time furthermore if they don't need stock, they can find out why and try and solve the issue before it gets out of hand.  
Another good aspect that it has is Data-Driven Marketing Campaigns which helps companies find out where they should market and what this helps ensure that the correct products get seen by the correct people and customer as backed up by the Digital analyst team who also say that Power BI do a variety “From tracking performance and customer behavior to analyzing social media and email marketing efforts, Power BI helps marketers make informed decisions that lead to better outcomes.” This ensures that the business maximizes profits and helps sell their stock and products. It also helps more people hear about them from the marketing so on top of extra sales they also get brand new loyal customers. 
However, although Power BI has a lot of good points there are also some down sides such as Learning Curve for Advanced Features this means that it will take some getting used to fully learn Power BIs capabilities as backed by Alma better who say “Although Power BI is user-friendly for basic tasks, mastering its advanced features and capabilities can have a steep learning curve.” So as good as it is it might not be for everyone as it does take some getting used to so it might not have a massive impact on the business right away!
Performance Issues with Large Datasets- Power Bi also has some issues when it comes to large datasets for example if you are “trying to deal with more than 50 gigabytes of data in Power BI, and you have complex DAX measures there is a good chance you are frustrated with slowness.” As stated by Atmosera although Power Bi is highly effective with smaller data sets if you are trying to process larger information and data then maybe Power Bi would not be for that business as it would do the job but not as quickly and effectively as some other BI systems.
[bookmark: _Int_XynvceSy]Power BI has the ability to scalability and adaptability to future technological or business developments as it is a system that can adapt and change, Power BI has the ability to change as it has a Power BI Pro version much more capable than the regular version so it is already adapting to the future as times have changed so it need new features and the main new thing it needed was more room to be able to store data which it has in the Power BI Pro version as it  offers increased storage limits and better performance for enterprise-level datasets. Which is backed by LinkedIn who state, “Power BI Cloud Analytics is inherently scalable, easily adapting to increased data loads and changing business environments, thus future-proofing analytics capabilities.”

[bookmark: _Int_4aGQhINS]When using Power BI in a retail business intelligence (BI) system, it's critical to consider the ethical implications of data consumption, particularly regarding data security, protection, and open practices. Businesses can use Power BI to collect, process, and analyze large amounts of data, often including transaction histories, behavioral trends, and private customer information. This powerful potential must be restrained by moral behavior to stop privacy violations and preserve system confidence. Which I have gone over briefly earlier in the assignment, the company that is using the Bi system has a moral and ethical obligation to keep their customers' information private or else they could be faced with a lawsuit and be sued! 
Thats why it is particularly important that while retail businesses utilize Power BI to learn a lot from customer data, there are some ethical concerns with data protection, privacy, and responsible use. Retailers must prioritize informed consent, data minimization, and openness to ensure that consumers' rights are respected. They must also follow data protection rules, ensure ethical AI use, and put in place robust security measures to safeguard customer data.
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