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[bookmark: _Toc213055545]Introduction

Rags n Riches Ltd operates a multi-site rentals business with heterogeneous systems for orders, stock movements, deliveries, returns, invoicing, and acquisitions. The board seeks analytics to rationalise operations, lift margins, and support growth linked to anticipated film tax incentives in the UK. The company needs a coherent view across six specialised warehouses, pricing schemes, staggered deliveries, emergency surcharges, and write offs. This report set out data warehousing concepts and explained how they benefit decision makers by integrating sources, stabilising definitions, and enabling reporting and forecasting. 

1.1 [bookmark: _Toc213055546]OLTP vs Data Warehouse

OLTP systems process the day-to-day business transactions of a company that are high in volume and fast. OLTP allows the execution of database transactions in real-time by large numbers of people on large amounts of data such as order entry, rental bookings, or returns. They are optimised to support fast updates and transactional integrity (atomicity, consistency) and not complicated analytical queries. An OLTP system optimises for fast inserts and updates, strict referential integrity, and minimal redundancy so day to day processing remains reliable. A data warehouse serves a different analytical need. It integrates cleansed, historical data from multiple functions, stores it at a query friendly grain, and enables complex aggregation without impacting operations.
 A data warehouse is a central storage of integrated data of various sources designed to support reporting and analysis as opposed to everyday operations. The storage architecture that is created in order to store the data that is extracted out of the transaction systems, operation data stores and external sources in aggregate and summary form to be used in analysis of data stored in the enterprise wide. The fundamental distinction is purpose and design: OLTP systems drive the business of today, being able to process rapid transactions: item hire, returns, invoices, whereas a data warehouse supports the business of tomorrow, allowing the analysis of patterns, trends and past performance. It was found that when using data warehousing, the quality and timeliness of decisions improved, which makes an investment worthwhile to maintain the OLTP stability without compromising the reliability of analytics [1].
 OLTP supports highly normalised structures, which can be efficiently updated and with limited redundancy; a data warehouse is based on dimensional modelling (facts and dimensions), to support rapid querying and slicing of data on a high number of dimensions (time, item, client, warehouse). The advantages are immense in the case of a company such as Rags n Riches Ltd. Data warehouse enables the incorporation of information in their rentals, inventory, transport, delivery, and finance system into a singular structure. Isolating analytical workloads and operational systems guarantees that the processing of orders daily is not disturbed, and executives can have access to credible dashboards and insights.

[bookmark: _Toc213055547]1.2 Data Warehouse Architecture and ETL

A data warehouse architecture is a methodical design that outlines the manner of data collection, integration, storage and access to aid the process of analytical and strategic decision making. It isolates operational systems, which handle day to day transactions, and analytic systems that are used to make reports and business intelligence. Data warehouse is a centralised location where the data of various sources are gathered, purged and structured to be analysed in terms of history and trends. A typical data warehouse architecture contains four main components: Data Sources, Staging Area, Data Integration Layer (ETL), Data warehouse Repository and Presentation Layer.

The Rags n riche Ltd. data warehouse architecture is designed on four fundamental components. The sources of data comprise the internal system, Orders, Inventory, Transport, Finance, and Human Resources, along with external data, like supplier catalogues, delivery-distance API, and public-holiday calendars. Staging area is a short-term storage used to isolate operational systems where extracted data is stored to safeguard daily performance. The data is then retrieved, cleaned and standardised in the ETL (Extract, Transform, Load) process, using business rules e.g. discounts, delivery costs, warehouse allocations etc. Lastly, integrated information is stored in fact and dimension tables in the data warehouse and presentation layer and can serve to support dashboards and analytical reports. This tiered solution is capable of providing precise and timely information and at the same time does not interfere with the live operational databases during the data integration process. 
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ETL (Extract, Transform, Load) it is the process by which data is transferred between various systems that are operating in a clean, consistent and structured way into the data warehouse. Extract gets the data of various sources like order systems, inventory databases or finance software. Transform cleans, formats and integrates the data, e.g. standardising item IDs or correcting dates and currencies. Load the transformed data into the warehouse to enable it and to be analysed for reporting and decisions making. To convince the CEO, ETL processes will be performed during non-peak business hours or with incremental data capture, that is, only new or modified records will be added. This guarantees that the daily operations and transaction systems of the company are fast, stable and unaffected as the data is continuously ready to be analysed strategically.


[bookmark: _Toc213055548]1.3 Data Marts for Directors

A data mart is a curated subset of the warehouse that serves a department and applies conformed dimensions so metrics remain comparable across the enterprise [15]. Three persona centred data marts were defined to deliver concise, decision ready views without exposing operational complexity. 
For the managing director, the design prioritised strategic utilisation, profitability, service reliability, and asset stewardship. Measures included revenue and margin by warehouse and item category, write off rate by cause, internal stock movement service level, fleet cost per kilometre, and acquisition return on investment. Dimensions allowed slicing by month, warehouse, item specialism, production medium, and customer type.
For the finance director, the mart focused on verifiable accounting and cash flow outcomes. Measures included invoice amount, discount amount, emergency surcharge uplift, delivery charge, cost to serve per lane, receivables ageing, and days sales outstanding. The model retained invoice line grain to reconcile to the general ledger while preserving a link to rental lines and deliveries for traceability. Derived metrics such as realised margin and variance to list price were added as governed calculations.
For the sales and marketing director, the mart emphasised demand, pricing, and campaign performance. Measures included order count and rental days by set type, uptake of extras, conversion rate for emergency requests, and promotional uplift by channel. Dimensions supported seasonality, region, genre, and project schedule phase so targeting insights remain actionable.
Row level security was planned to limit sensitive financials to authorised roles while still enabling enterprise wide conformed reporting. Refresh cadence was set daily, with intra day refresh available for month end. Clear ownership, common definitions, and governance workflows protect trust in published metrics [10]. 

[bookmark: _Toc213055549]1.4 Normalised vs Dimensional Modelling

OLTP Systems normalisation: Normalisation is a database design technique applied in Online Transaction Processing (OLTP) systems to eliminate redundancy and guarantee integrity of data [4]. Data in this method is grouped into various connected tables by the use of primary and foreign keys whereby a single line of information is stored in one table only. To illustrate, within the system of Rags’n’Riches as a rental store, the customer information would be stored in a rental table and be connected with an customer table with the help of a customer ID. The structure guarantees consistency and also allows a quick update and insertion that are crucial in the daily operations like booking costumes or returning costumes. 
(Picture made with draw.io)
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 In data warehousing, dimensional modelling is employed to optimise databases to be used in analysis and reporting. Data is demoralised into a star schema comprising of a central fact table (quantitative data) and some surrounding dimension tables (descriptive data) instead of many small, normalised tables. This design eases queries as well as enhances performance when using summarised analysis. 

Dimensional modelling enhances the speed of query and easy access to data by the non-technical users. Patterns that are hard to join as in which warehouses bring the highest revenue or which costume types are the most profitable can easily be analysed by managers. Unlike the OLTP systems, this methodology encourages strategic and long-term analysis and, therefore, is best suited to decision-making at Rags n Riche Ltd.

[bookmark: _Toc213055550]Conclusion 
The analysis established that a data warehouse gives Rags n Riches Ltd an integrated, governed foundation for strategic decision making. Executives gain consistent profitability and utilisation measures across warehouses, item categories, and customer segments. Finance gains reconciled invoice, discount, surcharge, delivery cost, and cash metrics that tie to ledgers. Sales and marketing gain demand, pricing, and campaign views that support targeted promotions. Operations gain cost to serve and reliability indicators that drive logistics and acquisition choices. Governance, quality gates, and conformed dimensions protect trust and reduce rework. Disciplined governance sustained value realisation over time for management [10].






[bookmark: _Toc213055551]Task 2: Star Schema Design and Development

[bookmark: _Toc213055552]Introduction
Rags n Riches Ltd operates specialised warehouses with varied pricing schemes, staggered deliveries, emergency surcharges, and write offs; a coherent schema is essential for decision making. A star schema is proposed for the company’s data warehouse, explaining how conformed dimensions and defined grains integrate internal and external sources to support strategic analysis. The design aligns operations with analytics while preserving transactional performance through decoupled loads and read optimised structures. Objectives and stakeholder needs were set to ensure scalability, governance, and value across finance, sales, and logistics reporting.

[bookmark: _Toc213055553]2.1 Source Systems 

A data warehouse is supported by internal and external source systems that supply the raw data to be used in the analysis and decision-making. Internal sources refer to systems within the company that record day-to-day operations data. In the case of Rags n Riches Ltd, they are order management, inventory and stock systems, transport and delivery tracking, finance and invoicing, HR databases and fleet fuel card records. They are the mirror of the internal processes of the company and give precise and reliable information on the business activities. External sources, however, are external to the organisation. Here, they consist of mapping and distance information, the calendar of public holidays, and supplier price lists of replacement costs. These external inputs enhance the data warehouse by providing context, aiding in the calculation of costs, optimising delivery routes, and enhancing demand forecasting and strategic planning.

2.2 Star Schema Design

A star schema is a type of data structure technique in data warehousing that represents data in a central fact table which is related to several dimension tables and appears as a star. This architecture allows quick access to data and simplification of the complicated queries, which is vital in the business intelligence and decision-making (7). 

In the case of Rags’n’Riches Ltd, the star schema will be used to help the directors make informed decisions based on data about finance, marketing and sales. Central Fact Tables The schema center is the FactSales table that represents quantifiable business operations like SaleID, ProductID, CustomerID, StoreID, DateID, QuantitySold, and Revenue. This table is the main operating parameters of the company, daily sales performance of the business, profitability of the product and buying habits of the customer. 
The second fact table is FactInventory, which captures the stock levels, frequency of replenishment and cost of inventory which is joined to product, time and store dimensions. These fact tables enable one to analyze financial performance, inventory turnover and sales efficiency.

 Four-dimension tables give descriptive background: DimProduct - includes the information of ProductID, ProductName, Category, and Brand, which makes it possible to compare the sales and margins of products by category. 

DimCustomer - consists of CustomerID, Name, ContactInfo, and LoyaltyStatus, which assists in analyzing targeted marketing and retaining customers. 
DimStore - it has StoreID, Location and Manager, which allows tracking the performance of the branch.
DimDate - gives time context by DateID, Day, Month, Quarter and Year, which can be used in trend analysis. 
These dimensions allow the data to be sliced and diced e.g. sales by region, customer segment or time period. 

Aggregate Tables, Master Data, and Metadata. Master Product and Master Customer Master Data tables guarantee consistency within systems. 
As an example, sales, inventory and CRM systems are connected through a single product code (ProductID) which eliminates duplication or misalignment. 
Metadata Tables contain information on the data lineage, source systems and timestamps of update (e.g., TableName, ColumnName, LastUpdated). 

This contributes to the transparency and adherence to the standards of data governance, including GDPR, by keeping records of data sources and data usage. Aggregate Tables, such as AggMonthlySales and AggYearly_Inventory, are used to summarize the data to accelerate the analytical queries. 
These tables are calculated totals and averages - such as monthly revenue per product or average stock levels - optimally to drive reporting dashboards and executive summaries. Schema Support of Company KPIs. The star schema helps directly the key performance indicators (KPIs) of Rags n Riche among them: Growth rate of Sales - calculated using FactSales and DimDate. Inventory Turnover Ratio - calculated using FactInventory and DimProduct. Customer Retention and Loyalty Metrics - obtained at DimCustomer and FactSales. Regional and Product Profitability - examined with DimStore and DimProduct. 

The schema ensures that the data is reliable and has been verified by the master and metadata management, and such aggregate tables enhance the effectiveness of strategic reporting. 
Figure 4
Star Family, Master Data, Aggregates & Metadata
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[bookmark: _Toc213055554]2.3 Data Marts

A data mart is a smaller, specialized data warehouse that is used to address the analytical requirements of a department or business area. Data marts help organizations to make access to the right information easier, enhance performance, and enable teams to produce reports and insights without congesting the central warehouse. Data marts allow quicker decision-making with custom-made datasets to support finance, sales, operations, or marketing groups. 

Data marts are of three broad categories: Dependent data marts, which retrieve data directly out of the central warehouse. These are independent data marts, which are fed by operational systems. 
Hybrid data marts which are a blend of the two methods. In the case of Rags'n'Riches Ltd, there are three important departments that require data mart: Fact Sales and Time, Customer, Product, and Store dimensions are the fact and dimension tables that are used to analyse revenue, profit margins, and cost of goods sold in the Finance Data Mart (dependent). FactSales is utilized in Sales and Marketing Data Mart (dependent) that allows tracking of the product performance, customer trends, and promotional effectiveness based on the use of FactSales and Product, Customer, Region, and Time dimensions. The Operations Data Mart (hybrid) combines FactInventory and FactDelivery with Warehouse, Vehicle, Supplier and Time dimensions to measure the efficiency of deliveries, inventory and reliability of suppliers. These data marts enable each of the departments to concentrate on its KPIs namely, finance on profitability, sales on performance and operations on logistics efficiency but remain consistent with shared conformed dimensions.


The Finance mart used FactInvoice, FactRental, and AggLaneCost with DimDate, DimCustomer, DimOrder, and DimWarehouse, exposing DSO, ageing, discount leakage, surcharge uplift, and cost to serve by lane.
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The RagsnRiches ETL (Extract, Transform, Load) process starts by taking data out of the various internal systems inventory, sales, finance, HR, transport management as well as external sources like supplier price lists and mapping data. In the course of transformation data is cleansed, validated and standardised--duplicated records are eliminated, date and currency formatted, product or customer codes consolidated. There are business rules like the total cost of transport or normalisation of supplier prices. Lastly, the converted data is inserted into the data warehouse, whereby fact and dimension tables are used to facilitate analysis and reporting. The flow guarantees the efficient movement of data between the source and the warehouse using a staging area and reduces the inconveniences to daily operations.
Simplified ETL Plan

	Data Entity
	Source System
	Key Transformations Before Load

	Customers
	Orders System, Finance System
	• Remove duplicates and merge duplicates across systems
• Standardize customer type (individual, theatre, studio)
• Validate contact info (emails, phone numbers)
• Assign unique Customer_Key

	Products (Costumes & Props)
	Warehouse Inventory System
	• Standardize item IDs and names
• Classify as Common Core or Specialist
• Map to home warehouse
• Clean missing cost data and convert currencies if needed

	Transactions (Rentals & Invoices)
	Orders System, Finance System
	• Combine rental order + invoice data
• Compute metrics (Days_Rented, Discounts, Surcharges, Delivery_Costs)
• Standardize date and payment fields
• Create Transaction_Key

	Inventory
	Warehouse & Transport Systems
	• Reconcile internal stock movements
• Track damaged, repaired, and written-off items
• Generate inventory status flags (Available, On Hire, Damaged)
• Assign Inventory_Key

	Suppliers
	Procurement / Acquisition System
	• Standardize supplier IDs and names
• Validate supplier contact details
• Remove obsolete or inactive suppliers
• Assign unique Supplier_Key

	Warehouses
	Warehouse Management System
	• Standardize warehouse codes
• Record specialization (e.g., “Historical Costumes”, “Props”)
• Validate address and capacity data

	Employees
	HR System
	• Standardize employee IDs and roles
• Map employees to departments/warehouses
• Clean inactive or duplicate staff records

	Vehicles
	Transport System
	• Validate vehicle IDs and fuel card data
• Track mileage and fuel usage
• Convert distance measures (e.g., miles → km)
• Assign Vehicle_Key

	Deliveries & Returns
	Transport & Orders Systems
	• Merge delivery and pickup events
• Calculate delivery time, distance, and cost
• Flag late deliveries
• Assign Delivery_Key

	Time
	System Clock / Date Generator
	• Generate hierarchical time structure (Day → Month → Quarter → Year)
• Add holiday/weekend flags
• Ensure continuous time dimension



(Data warehouse flow)
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[bookmark: _Toc213055556]2.5 Data Quality & Governance Issues

Data quality is defined as the degree of accuracy, completeness, consistency, and trustworthiness of data to the purpose. It is essential since low quality data may result in erroneous business decision-making, ineffectiveness and compliance risks. The major issues are inconsistent data entry, lack of values, and system integration errors. The quality of the data also demands powerful validation rules, audit trail to monitor any changes and GDPR to preserve the privacy of the data and to maintain the safety of the personal information.

[bookmark: _Toc213055557]
Conclusion

The star schema and ETL plan position the organisation to integrate operations and analytics at scale. Conformed dimensions provide consistent slicing, and declared grains preserve auditability. Aggregates deliver executive speed, while detail supports reconciliation and investigation. Department marts make insights relevant and secure. The blueprint established incremental ingestion, lineage, and governance checkpoints that protect reliability. As a result, leadership gains a trusted foundation to optimise cost to serve, grow revenue, and manage assets with evidence.
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