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[bookmark: _Toc212898126]Executive Summary
[bookmark: _Toc212898127]Rags’n’Riches Ltd. is enhancing its strategic decision-making and operational efficiency through the implementation of a data warehouse system. This integrated platform will consolidate data from finance, logistics, inventory, and client operations, supported by a structured ETL process and star schema architecture. The development of department-specific data marts will enable precise analysis and performance monitoring, allowing directors to make informed, data-driven decisions. Overall, the system will strengthen organisational insight, cost management, and long-term competitiveness within the film and theatre industry.
[bookmark: _Toc212898128]1.0: Introduction
[bookmark: _Toc212820867][bookmark: _Toc212898129]Rags’n’Riches Ltd., established in 1923, hires costumes and props to clients from theatre groups to major film studios. With six specialised warehouses across the UK, it is positioned to benefit from industry growth and tax incentives. However, current IT systems handle only daily operations. A centralised data warehouse would integrate data from all warehouses and systems, enabling management to analyse trends, track performance, and make informed decisions - improving efficiency, customer service, and profitability in a competitive market.
[bookmark: _Toc212898130]1.1: OLTP vs Data Warehouse
An OLTP (Online Transaction Processing) system is designed to manage the daily operations of a business [1]. For Rags’n’Riches Ltd., it manages daily operations, such as orders, inventory transfers, deliveries, returns, and invoicing. Its highly normalized database ensures fast, accurate transaction processing and prevents data duplication. This system keeps the company’s day-to-day rental activities efficient and reliable.
A data warehouse is designed for analysis and decision-making rather than transactions [2].  It brings together data from all warehouses, finance systems, transport records, and external sources such as supplier costs or industry trends. The data is stored in a dimensional format, making it easier to explore patterns and generate insights.



[bookmark: _Toc212898131][image: A table with text on it

AI-generated content may be incorrect.]Contrast between OLTP and Data WarehouseFigure 1 OLTP handles daily transactions efficiently, while a Data Warehouse focuses on analysing historical data for strategic decision-making.


[bookmark: _Toc212898132]Benefits for Data Warehouse for Rags’n’Riches Ltd.
[bookmark: _Toc212820871][bookmark: _Toc212898133]OLTP (Online Transaction Processing) system manages daily operations like tracking costumes, deliveries, and invoices efficiently, it doesn’t provide management with deeper insights [3]. 
[bookmark: _Toc212820872][bookmark: _Toc212898134]A data warehouse complements this by analysing rental profitability, seasonal demand, and delivery costs. It gives the CEO and board valuable decision-making insights, helping them cut costs, boost profits, anticipate demand, and plan strategically for sustainable growth in the competitive UK film and theatre market
[bookmark: _Toc212898135]1.2: Data Warehouse Architecture and ETL
[bookmark: _Toc212820874][bookmark: _Toc212898136]A data warehouse acts as a central hub where information from across the company is collected, organised, and stored in one location [4]. Instead of working with scattered systems in each warehouse or department, all data is integrated so managers can access a unified view. While the OLTP system efficiently manages daily operations like processing orders and tracking deliveries, the data warehouse focuses on analysing broader trends, patterns, and business performance [5]. 
[bookmark: _Toc212820875][bookmark: _Toc212898137][image: A close-up of a computer screen

AI-generated content may be incorrect.]Below is an overview of the key components and layers within a conventional data warehouse architecture:
Figure 2 Main elements of the Warehouse Architecture
[image: A diagram of data warehouse

AI-generated content may be incorrect.]Rags’n’Riches Data Warehouse Architecture

Figure 3 Single-tier Data Warehouse Architecture for Rags’n’Riches Ltd.

[bookmark: _Toc212898138]Using Internal and External Data Sources to Populate the Data Warehouse

Internal Data Sources:
Internal systems provide essential operational data. The orders database records rental requests, pricing, discounts, and client details. The transport system captures delivery schedules, vehicle usage, and inter-warehouse stock transfers, while the delivery database logs confirmations, client signatures, and inventory checks. Inventory data, collected via staff tablets, includes item conditions, damages, and real-time locations. Additional internal sources such as acquisitions and write-off reports track new or retired items, while finance systems contribute invoices, payment histories, and revenue figures. Fuel card data, mileage logs, and staff activity records offer insights into operational efficiency [6]. 
External Data Sources:
External data includes client communications, supplier information, and industry reports. Rental confirmations, delivery requests, and emergency orders reveal customer preferences and demand trends. Government policies on film production tax incentives and seasonal demand for costumes and props also inform business planning and forecasting [7]. 
ETL Process:
The ETL (Extract, Transform, Load) process ensures that data from these varied sources is accurate, consistent, and ready for analysis [8]. Data is extracted from operational systems, transformed by cleansing errors, standardising formats, and integrating related datasets, and finally loaded into the central warehouse. This enables the creation of focused data marts for finance, logistics, and inventory management. 
Assurance to the CEO:
The ETL process operates on copies of live data, avoiding interference with daily operations. Data extraction occurs automatically during off-peak hours, ensuring the warehouse remains current and reliable. This approach guarantees that management always has access to accurate, up-to-date information for strategic analysis and evidence-based decision-making.
[bookmark: _Toc212898139]1.3: Data Mart for Directors

A data mart is a focused, departmental subset of a larger data warehouse, designed to provide specific users or departments with targeted, relevant information for analysis and reporting [9].  Unlike the central warehouse, which holds organisation-wide data, a data mart simplifies access by filtering information according to the analytical needs of a particular business area. This structure improves performance, supports faster queries, and delivers actionable insights directly aligned with departmental objectives.
At Rags’n’Riches Ltd., three key managers - the Managing Director, Finance Director, and Sales and Marketing Director - each benefit from their own data marts tailored to their strategic and operational requirements (Figure 3). 
The Managing Director’s Data Mart integrates data from all warehouses and departments, offering a company-wide perspective. It allows analysis of overall performance, including revenue growth, profitability, client retention, and warehouse utilisation. Key metrics might include total rental revenue, cost per delivery, stock availability rates, and overall customer satisfaction. This data mart enables the Managing Director to identify performance trends across all operations and make evidence-based decisions that support strategic planning and long-term growth. 
[image: A diagram of a company

AI-generated content may be incorrect.]Figure 4 The Managing Director’s Data Mart provides a unified company-wide view, enabling strategic insights into performance, profitability, and operational efficiency.


The Finance Director’s Data Mart focuses on financial performance and cost management. Drawing data from finance, warehouse, and transport systems, it tracks income, expenses, and profitability across regions and departments. Metrics include total revenue, profit margins, outstanding payments, and expense ratios. This enables financial forecasting, cost control, and performance evaluation of business units. By linking rental income data with transport and maintenance costs, the Finance Director can assess profitability by warehouse or client type, ensuring accurate budgeting and resource allocation.
[image: A diagram of a financial performance

AI-generated content may be incorrect.]Figure 5 The Finance Director’s Data Mart delivers detailed financial insights, supporting profitability analysis, cost control, and strategic budgeting across all business areas.










The Sales and Marketing Director’s Data Mart provides insights into customer behaviour, item demand, and market performance. It analyses metrics such as rental frequency, item popularity, seasonal trends, and client segmentation. This helps in designing promotional strategies, managing client relationships, and identifying high-demand products. For example, identifying which costume categories are most rented during certain months allows more targeted marketing campaigns and stock management planning.
[image: A diagram of a company

AI-generated content may be incorrect.]Figure 6 The Sales and Marketing Director’s Data Mart analyses customer trends and item demand to drive targeted promotions, improve client engagement, and boost sales performance.











Together, these data marts transform the company’s centralised data into clear, actionable intelligence. Each director gains a tailored view of their area of responsibility, improving efficiency, accuracy, and decision-making while aligning departmental goals with overall business strategy
[image: A chart with text and images
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Figure 7 How each Director uses their Data Mart for targeted insights

[bookmark: _Toc212898140]1.4: Normalisation and Dimensional Modelling
In OLTP (Online Transaction Processing) systems, normalisation is used to organise data into related tables that minimise redundancy and maintain consistency [10]. Each piece of information is stored only once, with relationships maintained through primary and foreign keys. This structure supports rapid, reliable transaction processing. For example, in Rags’n’Riches Ltd., client details are stored in a single Client table, while rental orders link to it via Client_ID, ensuring accurate and efficient updates across multiple warehouses.
In contrast, a data warehouse uses dimensional modelling, designed to simplify analysis rather than daily transactions. Dimensional modelling organises data around measurable business processes, represented in fact tables, and descriptive business entities, represented in dimension tables. This design supports fast querying and trend analysis across large datasets.
A common approach is the star schema, where a central Fact Table (e.g., Rental Fact Table) contains numerical data such as Revenue, Rental_Days, and Cost. Surrounding Dimension Tables - such as Client, Item, Warehouse, and Date - provide descriptive context for analysis.
This structure enables managers to answer complex questions quickly, such as “Which warehouse generates the highest rental revenue?” or “What items are most in demand during specific seasons?”
[bookmark: _Toc212898141]Dimensional Transport Star Schema for Rags’n’Riches Ltd.
[image: A diagram of a company

AI-generated content may be incorrect.]Figure 8 Star Schema for Dimensional Transport

[bookmark: _Toc212820880]
[bookmark: _Toc212898142]Advantages 
Dimensional modelling simplifies data access, enhances query speed, supports historical analysis, and provides a clear, business-friendly view of performance - essential for strategic decision-making at Rags’n’Riches Ltd.




[bookmark: _Toc212898143]Task 2
[bookmark: _Toc212898144]2.0 Introduction
Rags’n’Riches Ltd. relies on a combination of internal and external data sources to manage its multi-warehouse prop and costume rental operations. Data from orders, inventory, transport, finance, acquisitions, and client interactions is collected, cleaned, integrated, and stored in a central data warehouse. Using ETL processes, this data is transformed into department-specific data marts, supporting reporting, analysis, and KPI monitoring. Ensuring high data quality, validation, audit trails, and GDPR compliance is essential for accurate, reliable, and secure business intelligence.
[bookmark: _Toc212898145]2.1: Source Systems
Internal source systems are managed within the organisation and capture daily operations. At Rags’n’Riches Ltd., these include orders, inventory, staff, warehouse, transport, and finance systems, which track rentals, stock movements, invoices, and deliveries. External sources come from outside the company, such as client communications, fuel card data, and government tax incentive updates. Together, internal and external data feed into the warehouse through ETL processes, providing structured, reliable information. This integration enables accurate reporting, trend analysis, and informed decision-making across departments, ensuring timely, consistent data for business intelligence and performance monitoring [11]. 
[bookmark: _Toc212898146]2.2: Star Schema Design
Star schema is the name of a diagram where the fact table is in the middle, connected outwards to the dimensions like points on a star [12]. 
A star schema is a simple yet powerful data warehouse design where a central Fact Table stores measurable business data (e.g., revenue, rentals, costs) and connects to multiple Dimension Tables that describe business entities such as customers, items, warehouses, and time. The structure resembles a star - with the Fact Table at the centre and the Dimension Tables radiating outward - allowing for fast queries and clear, intuitive analysis [13]. 
Central Fact Tables
For Rags’n’Riches Ltd., the primary Fact Table is the Rental Fact Table, which captures the details of each rental transaction. It includes metrics such as rental revenue, rental days, discounts, surcharges, delivery cost, and total profit. Additional Fact Tables could include Stock Movement Facts (tracking inter-warehouse transfers and damages) and Financial Fact Tables (covering invoices and payments).
The key dimension tables at Rags’n’Riches Ltd. provide essential context for analysing operations.
The Customer Dimension records client details such as name, type, and region to identify demand patterns. The Item Dimension tracks item ID, description, category, and status, helping assess product popularity. The Warehouse Dimension defines each location’s specialisation and capacity for performance comparisons. The Time Dimension captures order, delivery, and return dates to support seasonal trend analysis. Finally, the Transport Dimension stores vehicle, driver, and distance data to evaluate logistics efficiency and delivery costs.


	
[bookmark: _Toc212898147][image: A diagram of a data flow

AI-generated content may be incorrect.]Star Schema for Rags n Riches Ltd. Figure 9 Star Schema for Rag n Riches Ltd. with multiple factors and dimensional tables. 


The star schema helps Rags’n’Riches monitor key business metrics like revenue, delivery efficiency, and customer retention by linking all operational data into one structured model. It provides fast, consistent analysis across departments, allowing managers to make informed decisions that improve performance and profitability.
[bookmark: _Toc212898148]2.3: Data Mart 
A data mart is a smaller, department-focused section of a data warehouse designed for specific business areas such as sales, finance, or logistics. It provides easy access to relevant data for quick analysis and reporting [14]. 
Organisations use data marts to improve decision-making by allowing departments to access only the data they need, reducing complexity, processing time, and cost while ensuring greater efficiency and focus [15]. 
[bookmark: _Toc212898149]There are three types of Data Marts:

1. Dependent Data Mart: Draws data from a central data warehouse ensuring consistency and integration.
2. Independent Data Mart: Built directly from operational systems offering faster implementation but less integration.
3. [image: What is Data Mart? | Types, Features, and Steps to Implement Data Mart]Hybrid Data Mart: Combines both internal warehouse and external sources to provide more comprehensive analysis [16]. 

Figure 10 Three Types of Data Marts

At Rags’n’Riches Ltd., three main departments benefit from data marts. The Finance Department uses a dependent data mart to track income, expenses, and profits, drawing accurate data from the central warehouse. 
The Logistics Department operates an independent data mart, using real-time vehicle and delivery data to monitor transport performance. 
The Inventory Department uses a hybrid data mart, combining warehouse data with supplier updates to manage stock levels and item demand effectively.
[bookmark: _Toc212898150]Fact and Dimension Tables per Data Mart

	Department
	Fact Table
	Dimension Tables


	Finance
	Finance Fact 	
	Client, Warehouse, Date, Payment, Method, Item, Staff

	Logistics
	Transport Fact	
	Vehicle, Warehouse, Date, Item, Driver/Staff, Route/Location

	Inventory 
	Rental Fact
	Item, Warehouse, Time, Client, Transport, Finance/Payment, Staff


			 
Each data mart links a central fact table -holding measurable data such as revenue, deliveries, or rentals - with dimension tables that provide descriptive context like client, item, or warehouse details.
Analytical Focus of Each Data Mart
The Finance, Logistics, and Inventory Data Marts at Rags’n’Riches Ltd. provide focused insights for departmental decision-making. The Finance Mart tracks revenue, profit, and client payments to evaluate performance and identify profitable areas. The Logistics Mart monitors delivery efficiency, fuel costs, and transport usage to optimise routes and reduce expenses. The Inventory Mart analyses rental rates, stock turnover, and write-offs to manage demand and reduce losses. Together, they enable data-driven decisions that enhance efficiency, profitability, and strategic planning [17]. 

	
	
	

	
	
	

	
	
	
	

	
	
	






Each star schema helps directors make better, faster decisions. The Finance Director gains clear insight into revenue and profit trends. The Logistics Director can track transport efficiency and reduce delivery costs. The Inventory Director monitors stock performance and item demand, ensuring better resource management and reduced losses.
[bookmark: _Toc212898151]Departments and Suitable Data Mart Types

[image: A table with text on it
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[bookmark: _Toc212820888][bookmark: _Toc212898152]Rags’n’Riches Ltd. uses several data marts to support departmental analysis. The Inventory & Stock Data Mart tracks costume and prop availability across warehouses, analysing stock levels, rental activity, and maintenance costs. The Orders & Rentals Data Mart examines client rental patterns, popular items, and seasonal demand to support marketing and planning. The Finance & Profitability Data Mart compares revenue, costs, and profits to assess overall financial performance. Finally, the Transport & Logistics Data Mart analyses delivery efficiency, fuel usage, and route performance by integrating internal and external transport data.
[bookmark: _Toc212898153]2.4: ETL
An ETL Plan outlines how data is Extracted, Transformed, and Loaded into a data warehouse. It defines the sources of data, how it will be cleaned and formatted, and where it will be stored. The plan ensures data is accurate, consistent, and ready for analysis [18]. 

[image: A white rectangular table with black text
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[bookmark: _Toc212898155]Simplified ETL Plan for Rags and Riches Ltd. 
[bookmark: _Toc212820892][bookmark: _Toc212898156]The data warehouse flow at Rags’n’Riches Ltd. moves data from internal systems like orders, finance, and transport, and external sources such as clients and suppliers, through an ETL process. Data is extracted, transformed (cleaned, standardised, integrated, and calculated), and then loaded into the central warehouse. From there, departmental data marts use the data for reporting and analysis.
[bookmark: _Toc212820893][bookmark: _Toc212898157]Key transformations: cleaning errors, standardising formats, joining related data, and calculating metrics like rental cost and fuel usage [19]. 
[bookmark: _Toc212898158]2.5: Data Quality and Governance Issues
Data quality refers to the accuracy, completeness, consistency, and reliability of data, ensuring it is fit for decision-making and operational use. High-quality data supports accurate decisions, efficient operations, customer trust, and regulatory compliance, including GDPR. Key challenges include data entry errors, inconsistencies, duplicates, integration issues, and outdated information. Essential practices to maintain data quality are data validation to check correctness, audit trails to track changes, and GDPR compliance to securely manage personal and sensitive data [20]. 
[bookmark: _Toc212898159]Conclusion
[bookmark: _Toc212820896][bookmark: _Toc212898160]Implementation of a data warehouse supported by a robust ETL plan and star schema will enable Rags’n’Riches Ltd. to integrate and analyse data efficiently across all departments. This structured approach ensures accurate, consistent, and timely insights, empowering management to make data-driven decisions that enhance performance and profitability. By consolidating information from finance, logistics, and inventory systems, the company can monitor key metrics such as revenue trends, delivery efficiency, and stock utilisation in real time.
[bookmark: _Toc212820897][bookmark: _Toc212898161]The ETL process guarantees that all data entering the warehouse is cleansed, standardised, and up to date, providing a reliable single source of truth for decision-making. The star schema design simplifies complex data relationships, making analysis faster and more accessible for directors and managers. This improved visibility across business functions supports proactive planning, cost reduction, and operational optimisation.
[bookmark: _Toc212820898][bookmark: _Toc212898162]Ultimately, this integrated system creates a foundation for strategic growth and future scalability, positioning Rags’n’Riches Ltd. to expand nationally and internationally. By leveraging high-quality data and analytics, the company can respond more effectively to market changes, strengthen client relationships, and maintain a competitive edge within the evolving film and theatre industry.
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Department Data Mart Type Justification

Tnventory & Stock Data Mart Dependent Requires accurate, historical,
and current stock data from
central warchouse.

Orders & Rental Data Mart Dependent Needs consistent rental and
order data for revenue
analysis and client trends.

Finance & Profitability Data Mart | Dependent Requires accurate revenue,
costs, and profitability data
from central warchouse.

Transport & Logistics Data Mart | Hybrid Combines internal transport

data with external
geolocation and fuel cost

data.





image14.png
~Tag items as “common core” or

“specialist”

Toventory

Warehouse Management System

- Consolidate item data from all
six warehouses

- Ensure unique item IDs

- Standardise location names and
item categories

- Mark damaged or written-off

items

Transport Logs

Transport/Delivery System

~Merge delivery and return
records

- Calculate total distance per trip
- Match delivery dates to orders
- Standardise vehicle IDs and
driver info

Employees

HR System

- Remove inactive staff

- Standardise employee IDs and
department names

- Link employee data to
inspection/damage records
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Table Name

Source Systems

Key Transformations

Before Load

Customers

Orders System, CRM

~ Standardise customer IDs and
names

- Merge duplicates (same client
across multiple warchouses)

- Validate contact details (email,
phone, address)

Orders

Orders Database

~ Convert dates to consistent
format (DD-MM-YYYY)

- Caleulate total cost (including
discounts/surcharges)

- Standardise order status codes
(Pending, Delivered, Returned)

Order Items

Orders Database, Inventory

System

~Link item IDs with order IDs
- Caleulate per-item rental

duration and cost
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~ Categorise feedback sentiment

[positiv
“Link feedback to client and

order IDs

. neutral, negative)

Monthly Performance

‘Aggregated Data (from Finance,
Orders, Inventory)

- Combine totals from multiple
sources

- Generate calculated KPIs
(profit margins, popular items,
warehouse utilisation)

- Store pre-calculated values for
dashboards
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Client Feedback

CRM, Email Logs (flat files)

~Clean up text comments

(remove duplicates, formatting)
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Employees

HR System

- Remove inactive staff

- Standardise employee IDs and
department names

- Link employee data to
inspection/damage records

Damage Reports

Tnventory Tablets (mobile app
uploads)

~Validate item IDs and damage
codes

- Merge photo/notes metadata

- Flag items needing repair or

‘write-off

Fuel Usage

Transport System, Fuel Card
Provider (flat file imports)

~ Convert mileage and fuel
volume to consistent units

- Calculate cost per mile

- Aggregate monthly fuel costs
by vehicle

Acquisitions

‘Warehouse/Procurement System

~ Standardise supplier names and
item types

- Assign home warehouse
- Link to financial cost and stock

‘movement records





