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[bookmark: _Toc229399794]Introduction
Rags’n’Riches Ltd. is an independent UK company that provides prop and costume hire services for theatre groups and film production companies. The company has a long operational history, beginning as a theatrical costume supplier in 1923 and later expanding into film-related props and costumes. It now operates from a main administrative office in Raglan, South Wales, with six warehouses across the UK, each specialising in different categories of stock such as pantomime costumes, large props, historical costumes, militaria and small props. The case study also states that the company generated £12.8 million in annual revenue and £2.1 million in profit last year.

The purpose of this report is to propose a data warehouse solution that can support better strategic decision-making for Rags’n’Riches. The company already records operational data through systems such as orders, transport, delivery, finance, inventory tracking, fuel card records and damage checks. However, these systems mainly support daily transactions rather than long-term analysis. A data warehouse would allow the company to integrate these sources, analyse rental performance, monitor warehouse efficiency, identify profitable items, control delivery costs and support future growth through more reliable business intelligence [1], [2].


Task 1: Data Warehouse Concepts and Business Justification
1.1 OLTP vs Data Warehouse
An online transaction processing system, or OLTP system, is designed to support the daily operational activities of a business. For Rags’n’Riches, this includes entering rental orders, updating item locations, recording delivery confirmations, generating invoices, processing returns, and recording damage checks. These activities require accurate and fast transaction processing because staff need the current status of orders, stock and customer records. OLTP databases are normally highly detailed and frequently updated, which makes them suitable for operational control but less suitable for long-term business analysis [1].

A data warehouse has a different purpose. Instead of replacing the existing OLTP system, it would collect selected data from operational systems and organise it for reporting, trend analysis and strategic decision-making. In Rags’n’Riches, this would allow management to analyse questions such as which warehouses are most profitable, which rental schemes generate the highest revenue, which items are frequently damaged, and whether delivery costs are reducing profit. Data warehouses are typically subject-oriented, integrated, time-variant and non-volatile, meaning they are structured around key business areas and preserve historical data for comparison over time [2].

The main benefit for Rags’n’Riches is that the company could keep its OLTP systems focused on day-to-day transactions while using the data warehouse for management reporting. This separation would reduce pressure on operational systems and provide the board with clearer business intelligence for planning future growth, stock investment, warehouse performance and cost control.


1.2 Data Warehouse Architecture and ETL
A suitable data warehouse architecture for Rags’n’Riches should connect the company’s existing operational systems to a central analytical database without interrupting daily business activities. The purpose of the architecture is not to replace the current order, inventory, transport or finance systems, but to extract selected data from them and reorganise it for management reporting and decision-making. This is important because Rags’n’Riches operates as a multi-site rental business with six UK warehouses, different product specialisms, item tracking requirements, transport processes and finance reporting needs.
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Figure 1 illustrates the proposed data warehouse architecture for Rags’n’Riches. It shows how data from internal operational systems and external reference sources would be extracted, cleaned and transformed through an ETL process before being loaded into the enterprise data warehouse. The data would then be distributed into specialised data marts for finance, operations, and sales and marketing reporting [1], [2]. 
The ETL process consists of three main stages: extraction, transformation and loading. In the extraction stage, data would be copied from operational systems such as the orders database, transport database, delivery database, invoice system, fuel card records and tablet-based damage checks. The case study states that orders are entered into the orders database, internal stock movements are passed to the transport department’s databases, delivery confirmation is recorded in the delivery database, and inventory and damage checks are uploaded from tablets using Wi-Fi, 4G or 5G.

In the transformation stage, the extracted data would be cleaned and standardised. For example, item IDs, customer IDs, warehouse names, date formats, rental scheme types, delivery distances, discount values and emergency surcharge values should be made consistent before being loaded. This is necessary because the same business event may be represented across several systems, such as an order, a delivery, a return, an invoice and a damage record.

In the loading stage, the cleaned data would be inserted into the enterprise data warehouse and then made available to relevant data marts. To avoid affecting day-to-day operations, ETL should run in a staging area and preferably outside peak business hours, such as overnight or through scheduled incremental loads. This means staff can continue processing orders and deliveries in the OLTP systems while the data warehouse supports historical reporting, profitability analysis, warehouse performance monitoring and cost control [1], [2].



1.3 Use of Data Marts for Management Decision-Making
Data marts are department-focused sections of a wider enterprise data warehouse. Instead of requiring all managers to query the full warehouse, each data mart provides a more focused view of the data needed for a particular business function. This is suitable for Rags’n’Riches because the Managing Director, Finance Director, and Sales and Marketing Director all need different information to support decision-making [2], [3].

The Managing Director would need an operations-focused mart showing warehouse performance, stock movement, delivery performance and order fulfilment. This is important because Rags’n’Riches operates six warehouses with different specialisms, and items may need to be moved internally before delivery. A management view of these processes would help identify delays, warehouse pressure and operational inefficiencies.

The Finance Director would need a finance mart covering rental revenue, discounts, emergency surcharges, delivery charges, fuel costs, repair costs, replacement charges, invoices and payments. This would support monthly reporting on incomings, outgoings, profitable items, acquisitions and write-offs, which the company already uses for senior management reporting.

The Sales and Marketing Director would need a customer and product demand mart. This could show customer segments, repeat orders, rental scheme popularity, seasonal demand and product popularity. For example, the company could compare demand for pantomime costumes, historical costumes, room-in-a-box sets and individual props.

Overall, data marts would help Rags’n’Riches turn integrated warehouse data into targeted management information. This would make reports more relevant, easier to interpret and more useful for strategic decisions [2], [3].

1.4 Normalised OLTP vs Dimensional Warehouse
The existing OLTP systems used by Rags’n’Riches would normally follow a normalised database structure. In a normalised structure, data is separated into related tables such as customers, orders, order lines, items, warehouses, deliveries and invoices. This reduces duplication and supports accurate transaction processing, which is important when staff need to enter new orders, update item locations, confirm deliveries or record returns. However, this structure is less convenient for management reporting because analytical queries may require data to be joined across many tables [3].

A data warehouse normally uses a dimensional structure instead. In this approach, business events are stored in fact tables, while descriptive information is stored in dimension tables. For Rags’n’Riches, a suitable example is a rental order star schema. The central fact table could store measurable values such as rental days, quantity, gross rental amount, discount amount, surcharge, delivery charge and net revenue. The surrounding dimensions would describe the context of each transaction, such as the customer, item, warehouse, date and rental scheme [2].
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Figure 2 shows a simplified rental order star schema for Rags’n’Riches. The central fact table stores measurable rental transaction values, while the surrounding dimension tables provide the business context needed for analysis, such as customer, item, warehouse, date and rental scheme [2], [3].

Task 2: Proposed Data Warehouse Design for Rags’n’Riches 
2.1 Internal and External Source Systems
Rags’n’Riches would need to draw data from several internal and external source systems. The main internal sources would include the orders database, inventory database, transport database, delivery confirmation database, finance and invoice system, fuel card and mileage records, and tablet-based damage inspection records. These systems contain the key operational data needed to analyse rental activity, stock movement, transport costs, customer payments and item damage.

External data sources could also improve analysis. For example, postcode and distance data could help calculate delivery costs more consistently, supplier cost data could support replacement cost analysis, and film industry or tax incentive information could help management understand possible changes in market demand. These sources would be extracted into a staging area before being cleaned, transformed and loaded into the data warehouse [1], [3].
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The proposed data warehouse should use a dimensional model based on multiple star schemas, as shown in Figure 3. This design is more suitable than a fully normalised structure because the purpose of the warehouse is not daily transaction processing, but management reporting and business analysis. Dimensional modelling allows Rags’n’Riches to analyse business measures by time, customer, item, warehouse, rental scheme, vehicle, employee and damage type [2], [3].

The first central fact table is Fact_Rental_Order. This table stores measurable rental activity, including rental days, quantity, gross rental amount, discount amount, surcharge amount, delivery charge and net revenue. It connects to Dim_Date, Dim_Customer, Dim_Item, Dim_Warehouse and Dim_Rental_Scheme. This allows the company to analyse rental income by customer type, item category, warehouse, rental scheme and time period.

The second fact table is Fact_Transport_Movement. This supports analysis of internal stock movements, customer deliveries and returns. Its measures include distance miles, fuel cost, transport cost, delay days and movement count. It connects to Dim_Date, Dim_Item, Dim_Warehouse, Dim_Employee and Dim_Vehicle. This is important because Rags’n’Riches often moves items between warehouses before delivery, and the company is particularly conscious of delivery and fuel costs.

The third fact table is Fact_Damage_WriteOff. This table records damage incidents, repair costs, replacement charges and write-off values. It connects to Dim_Date, Dim_Item, Dim_Customer, Dim_Warehouse, Dim_Employee and Dim_Damage_Type. This would help management identify which items, customers or rental activities create higher damage-related costs.

Figure 3 also includes supporting table groups. Master Data maintains consistent reference records such as customer, item, warehouse, employee, vehicle and rental scheme data. Metadata stores information about ETL runs, source systems and data quality issues, supporting auditability and error tracking. Aggregate Data contains summary tables such as monthly revenue, item profitability and transport cost. These aggregate tables are derived from the fact tables and would make regular senior management reporting faster and easier [2], [3]. 

2.3 Proposed Data Marts and Extracted Schemas
The proposed warehouse should provide three main data marts: finance, operations, and sales and marketing. These marts would not replace the enterprise data warehouse, but would provide smaller and more focused datasets for each management area.

The Finance Data Mart should extract data mainly from Fact_Rental_Order, Fact_Damage_WriteOff and invoice-related records. It should include dimensions such as Dim_Date, Dim_Customer, Dim_Item, Dim_Warehouse and Dim_Rental_Scheme. This mart would support analysis of revenue, discounts, surcharges, delivery charges, repair costs, replacement charges and profitability.

The Operations Data Mart should focus on warehouse and transport performance. It would extract data from Fact_Transport_Movement, Fact_Rental_Order and Fact_Damage_WriteOff. Relevant dimensions would include Dim_Date, Dim_Item, Dim_Warehouse, Dim_Vehicle and Dim_Employee. This mart would help managers monitor stock movement, delivery delays, return processing and warehouse workload.

The Sales and Marketing Data Mart should focus on customer demand and product performance. It would mainly use Fact_Rental_Order with Dim_Customer, Dim_Item, Dim_Date, Dim_Rental_Scheme and Dim_Warehouse. This would allow analysis of customer segments, repeat orders, seasonal demand, rental scheme popularity and item category trends [2], [3].


2.4 Simplified ETL Plan
	Target table
	Source system
	Main transformation

	Dim_Item
	Inventory database
	Standardise item ID, item type, category, daily rental cost and home warehouse

	Dim_Customer
	Orders / finance systems
	Remove duplicate customer records and standardise location details

	Dim_Warehouse
	Warehouse records
	Add warehouse location and specialisation

	Fact_Rental_Order
	Orders / invoice systems
	Calculate rental days, discounts, surcharges, delivery charges and net revenue

	Fact_Transport_Movement
	Transport database / fuel card records
	Match vehicle, route, mileage, fuel cost and movement type

	Fact_Damage_WriteOff
	Tablet damage checks
	Classify damage type and link repair or replacement cost



The ETL process should first load data into a staging area, where validation and cleaning can be performed before data enters the warehouse. Scheduled overnight or incremental loading would reduce disruption to the operational OLTP systems [1], [3]. 

2.5 Data Quality and Governance
The main data quality issue is consistency across different source systems. Item IDs, customer IDs, warehouse names, rental scheme names, dates and financial values must be standardised before loading. Duplicate customer records should be removed, and missing delivery, invoice or damage data should be flagged through metadata tables. Since Rags’n’Riches tracks valuable items across multiple warehouses, incorrect item location data could lead to poor stock decisions.

Information governance is also important. Customer, employee, payment and damage records should be protected through role-based access control. Finance data should only be available to authorised users, and ETL logs should provide an audit trail showing when data was loaded, rejected or corrected. These controls would improve reliability, accountability and compliance [3], [4].


[bookmark: _Toc229399797]Conclusion
This report has proposed a data warehouse solution for Rags’n’Riches based on its multi-site rental operations. The proposed design separates day-to-day OLTP processing from analytical reporting, allowing operational systems to continue supporting orders, deliveries and returns while the warehouse supports longer-term analysis. The use of dimensional modelling, multiple fact tables and targeted data marts would allow the company to analyse revenue, stock movement, transport costs, customer demand and damage-related losses. With appropriate ETL controls and governance, the proposed solution would provide more reliable business intelligence for strategic decision-making.
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