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Rags’n’Riches Ltd. integrates operational and external data into a central data warehouse with departmental data marts for Finance, Sales & Marketing, Inventory, and Customer Insights. The ETL process ensures clean, consistent data, while governance maintains quality and compliance. This architecture supports efficient operations, informed decisions, and scalable business insights.

Contents
Executive Summary	1
Task 1 Data Warehousing Concepts and Benefits	3
Introduction	3
1.1 OLTP vs Data Warehouse	3
1.2 Data Warehouse Architecture & ETL	5
1.3 Data Marts for Directors	7
Managing Director’s Data Mart	9
Finance Director’s Data Mart	11
Sales & Marketing Director’s Data Mart	13
Operations Director	15
Future Scalability	15
1.4 Normalised vs Dimensional Modelling	16
Star Schema Example: Rags’n’Riches Rentals	17
Task 2: Star Schema Design and Development	19
Introduction	19
2.1 Identification of Internal and External Source Systems	20
2.2 Galaxy Schema for Rags ‘n’ Riches	21
2.3 Data Marts	23
2.4: Simplified ETL Plan	25
2.5 Data Quality & Governance Issues	26
Conclusion	27
References	28

[bookmark: _Toc213111709][bookmark: _Toc213412432]
Task 1 Data Warehousing Concepts and Benefits 

[bookmark: _Toc213111710][bookmark: _Toc213412433]Introduction
Rags’n’Riches Ltd. manages high volumes of rental, payment, and inventory transactions across six warehouses in the UK. Day-to-day operations rely on OLTP systems like OMS, CRM, and Finance, ensuring accurate and efficient processing. However, these systems are not optimised for complex analysis or strategic decision-making. This report explores data warehousing concepts, including architecture, ETL, data marts, dimensional modelling, and schema design. It demonstrates how a central data warehouse can consolidate operational and external data, enable fast and contextual analysis, and provide actionable insights to enhance operational efficiency, support informed decisions, and drive sustainable growth [1], [2],[3].

[bookmark: _Toc213111711][bookmark: _Toc213412434]1.1 OLTP vs Data Warehouse
Online Transaction Processing (OLTP) systems are built to handle the day-to-day operations of a business by managing high volumes of quick, individual transactions [1]. These systems prioritise speed and support multiple users working simultaneously, whether placing orders, updating inventory, or processing payments, while maintaining data accuracy and consistency. At Rags’n’Riches, the point-of-sale (POS) system exemplifies OLTP: it logs each rental instantly, adjusts stock levels, and issues invoices to keep operations running efficiently. OLTP databases are typically highly normalised and structured for rapid data entry and updates, rather than complex analytical tasks.
In contrast, a Data Warehouse (DW) serves as a central hub for strategic analysis and decision-making, rather than real-time transaction handling [11]. It brings together data from various operational systems, like order tracking, logistics, inventory, and finance, into a unified, historical repository optimised for querying and trend exploration. Data in a DW is usually refreshed at set intervals (e.g., daily or weekly) and organised using denormalised models such as star or galaxy schemas to enhance analytical efficiency [4].
Table 1 below summarises the key differences between OLTP systems and data warehouses, highlighting how OLTP focuses on operational efficiency while DWs support analytical decision-making
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Table 1 - Comparison of OLTP and Data Warehouse characteristics [4]

Integrating OLTP with a DW allows Rags’n’Riches to retain efficient operations while gaining strategic insight. The DW enables managers to identify seasonal demand trends, optimise inventory and delivery routes, and evaluate profitability across products and locations. This evidence-based intelligence supports informed decision-making, cost control, and long-term business growth.

[bookmark: _Toc213111712]

[bookmark: _Toc213412435]1.2 Data Warehouse Architecture & ETL
A data warehouse architecture defines how data flows from source systems to analytical outputs, forming the structural backbone of business intelligence [1] [5]. It typically consists of six main layers: source systems, a staging area, the ETL (Extract, Transform, Load) process, data-warehouse storage, data marts, and a Business Intelligence (BI) layer. These components collectively ensure that data is captured, cleansed, integrated, and presented for strategic decision-making [6] [4]. Figure 1 shows the full architecture for Rags’n’Riches Ltd., mapping data flow from origin to analysis.
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Figure 1: Data Warehouse Architecture for Rags’n’Riches Ltd.

For Rags’n’Riches, the architecture begins with internal source systems, the Order Management System (OMS) [7] , Customer Relationship Management (CRM) [8], Finance [9], Warehouse Management (WMS) [10] , Transport (TMS) [11], and HR platforms [12]. These generate high-volume transactional data such as rentals, payments, stock movements, and payroll. External data sources complement this by providing contextual insights, including supplier APIs, social-media feedback, competitor benchmarks, and government datasets. Together, these inputs give the company a holistic view of operational performance and market conditions. Figure 2 illustrates how these sources integrate into the ETL pipeline.
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Figure 2 – ETL Process for Rags’n’Riches Ltd.

The staging area acts as a temporary holding zone where raw data from all sources is collected before processing [13]. From here, the ETL process-Extract, Transform, and Load- gathers data, cleans errors or duplicates, standardises formats (for example, converting currencies or dates), and loads it into structured warehouse tables optimised for reporting. In simple terms, ETL ensures that all information entering the warehouse is accurate, consistent, and analysis-ready.
ETL operations are automated through tools such as Microsoft SSIS, Informatica, or Talend, which schedule and monitor each step for accuracy [15]. To reassure the CEO, these processes are fully non-intrusive: they run during off-peak hours or use incremental updates, meaning live systems such as order processing and inventory management continue operating without interruption. The result is a seamless data-flow pipeline that supports reliable analytics while maintaining daily business continuity.
Once loaded, data is organised into departmental data marts for Sales, Finance, Logistics, and HR, tailored to each director’s analytical needs. These marts feed into the BI layer, where dashboards and visual reports allow managers to monitor KPIs such as rental revenue, delivery efficiency, and customer satisfaction in real time.

[bookmark: _Toc213111713][bookmark: _Toc213412436]1.3 Data Marts for Directors
A data mart is a department-specific subset of a central data warehouse, designed to deliver relevant insights for decision-makers [16]. Unlike a full warehouse, which stores enterprise-wide data, a data mart filters and structures information for targeted analysis, enabling faster access and improved performance.
At Rags’n’Riches Ltd., departmental data marts streamline access to tailored insights, reducing query load, improving usability, and enhancing decision-making. Table 2 outlines the types of data marts and their relevance to the business [17], [18], [19].
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Table 2: Data Mart Types and Their Characteristics

The Hybrid Data Mart model combines verified central data with flexible departmental analysis, ensuring consistency, security, and scalability [19]. Each director accesses a dedicated data mart and dashboard with role-specific metrics shown in Figure 3.
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Figure 3: Hybrid Architecture Linking Central Warehouse and Departmental Data Marts
[bookmark: _Toc213111714][bookmark: _Toc213412437]
Managing Director’s Data Mart
The Managing Director’s data mart, CompanyPerformance, Figure 4, unifies monthly warehouse, order, and financial metrics to support strategic oversight. The dashboard Figure 5 tracks Total Revenue, Net Profit, Profit Margin, Utilisation Rate, Damage Rate, and Year On Year (YOY) Growth Figure 5, offering real-time insight into operational efficiency, asset performance, and financial sustainability.
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Figure 4: Managing Directors Data Mart for Rags ‘n’ Riches 
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Figure 5: Managing Director’s Dashboard for Rags’n’Riches Ltd.


[bookmark: _Toc213111715][bookmark: _Toc213412438]Finance Director’s Data Mart
The Finance Director’s Data Mart FactFinancialPerformance Figure 6 integrates accounting, delivery, and inventory data to provide real-time visibility of financial performance, supporting forecasting, cash flow management, and cost control. The dashboard Figure 7 tracks Revenue, Profit, Expenses, and Receivables, enabling clear oversight of profitability and liquidity.
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Figure 6: Finance Directors Data Mart for Rags ‘n’ Riches
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Figure 7: Finance Director’s Dashboard for Rags’n’Riches Ltd.
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[bookmark: _Toc213412439]Sales & Marketing Director’s Data Mart
The Sales & Marketing Director’s data mart, FactSalesOrders, Figure 8, analyses sales, customer and rental trends to inform campaign strategy and engagement. The dashboard Figure 9 tracks Revenue by Product, Discount %, Emergency Orders, AOV, Repeat and New Customers, and Revenue Growth.
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Figure 8: Sales and Marketing Directors Data Mart for Rags ‘n’ Riches
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Figure 9: Sales and Marketing Directors  Dashboard for Rags’n’Riches Ltd.














[bookmark: _Toc213412440]Operations Director
The Operations Director’s data mart, FactOperationalPerformance, Figure 10, captures daily warehouse and logistics data to support tactical decisions. The dashboard, Figure 11, tracks Utilisation Rate, On-time Deliveries, Damage Incidents and Cost, Average Delivery Distance, Fuel Efficiency, and Stock Movement Frequency.
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Figure 10: Operational Directors Data Mart for Rags ‘n’ Riches

[bookmark: _Toc213111717][bookmark: _Toc213412441]Future Scalability
The hybrid architecture is fully scalable, allowing additional marts for Inventory, HR, Logistics, or Customer Experience directors. This modular design ensures Rags’n’Riches stays agile, data-driven, and ready for growth.
[bookmark: _Toc213111718]

[bookmark: _Toc213412442]1.4 Normalised vs Dimensional Modelling
Normalisation in OLTP Systems
Normalisation is a database design method that reduces redundancy and ensures data integrity by organising information into related tables linked via primary and foreign keys [20].
At Rags’n’Riches Ltd., OLTP systems like OMS, CRM, and Finance use normalised structures to manage daily transactions, including rentals, payments, and customer updates. Customer details, rental transactions, and product information are stored in separate tables and connected through foreign keys for consistency.
The customer table stores IDs, names, and emails; the rental table logs transactions that link customers to products; and the product table stores item details. This design enables efficient data entry and smooth day-to-day operations.

Dimensional Modelling in Data Warehousing
Dimensional modelling in data warehousing optimises data for analysis and reporting by organising it into fact tables (quantitative) and dimension tables (contextual), often using a star schema [20].
At Rags’n’Riches Ltd., it enhances the BI layer by enabling directors to analyse performance across time, products, customers, and locations, transforming transactional data into actionable insights and supporting effective KPI tracking.



[bookmark: _Toc213111719][bookmark: _Toc213412443]Star Schema Example: Rags’n’Riches Rentals
The Fact_Rentals table at the centre of the star schema links to Customer, Product, Warehouse, Date, and Payment dimensions, enabling quick analysis of rentals, revenue, and performance across time and locations.

[image: A diagram of a customer dimension table

AI-generated content may be incorrect.]
Figure 11: Rentals Fact Table for Rags’n’Riches Star Schema

Dimensional modelling enhances query performance, simplifies reporting, and integrates seamlessly with Business Intelligence (BI) tools. Its denormalised design enables directors to analyse key performance indicators (KPIs) efficiently and make informed decisions across departments. Table 3 summarises the key advantages of applying dimensional modelling at Rags’n’Riches Ltd.


[image: A table with text on it

AI-generated content may be incorrect.]
Table 3: Advantages of Dimensional Modelling for Rags’n’Riches Ltd.




[bookmark: _Toc213111721][bookmark: _Toc213412444]Task 2: Star Schema Design and Development

[bookmark: _Toc213111722][bookmark: _Toc213412445]Introduction 
This report presents the design and implementation of Rags’n’Riches Ltd.’s data warehouse and associated analytical structures. It examines the identification of internal and external source systems, including transactional systems for orders, inventory, transport, and finance, as well as external inputs such as supplier data, market benchmarks, and customer feedback. The report outlines the adoption of a Galaxy Schema, enabling integration of multiple fact tables with shared dimensions to support cross-departmental analysis of rentals, logistics, inventory, and finance. It also details the creation of departmental data marts for Finance, Sales & Marketing, Inventory & Logistics, and Customer Insights to provide targeted, high-performance analytics. Finally, the report covers the ETL process and considerations for data quality and governance, ensuring reliable, timely, and compliant business intelligence to support strategic decision-making.





[bookmark: _Toc213111723][bookmark: _Toc213412446]2.1 Identification of Internal and External Source Systems
Internal source systems are generated within the organisation and capture real-time operational data [21]. At Rags’n’Riches Ltd., these include the Orders Database (bookings, rentals, returns), Transport System (vehicle usage, delivery records), Inventory Management (stock levels, write-offs), and Finance System (invoices, payments). These systems feed structured transactional data into the data warehouse, supporting reporting, performance monitoring, and cost analysis.
External source systems provide strategic context from outside the organisation [22]. For Rags’n’Riches Ltd., examples include supplier APIs (prop and costume availability), social media and customer feedback (sentiment analysis), market benchmarks (comparative performance), and government tax incentives (financial planning). These enrich the data warehouse by enabling forecasting, trend analysis, and strategic decision-making.
Figure 12 illustrates how internal and external sources integrate into a unified data warehouse for enterprise-wide intelligence.

[image: A diagram of data warehouse
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Figure 12: Integration of Internal and External Source Systems into the Data Warehouse


[bookmark: _Toc213111724][bookmark: _Toc213412447]
2.2 Galaxy Schema for Rags ‘n’ Riches

A Galaxy Schema, also known as a Fact Constellation Schema, is a data warehouse design that employs multiple fact tables sharing common dimension tables [23]. It extends the traditional Star Schema by representing several related business processes within a single, integrated analytical structure. This approach enables cross-functional insights and establishes a strong link between operational activities and strategic goals.
For Rags’n’Riches Ltd., a company managing costume and prop rentals, deliveries, stock movements, and financial operations across six warehouses in the United Kingdom, the galaxy schema provides a unified framework for analysing overall business performance. Shared dimensions such as Date, Warehouse, Item, Client, and Employee allow managers to consolidate data from various departments, helping them understand how daily operations influence profitability, warehouse efficiency, and customer satisfaction.
The schema is structured around four major fact tables, each representing a core business process. The Fact_Rentals table records all rental transactions, including rental duration, cost, discount, and profit margin, allowing the company to analyse customer behaviour, asset utilisation, and profitability trends. The Fact_Deliveries table captures logistics data such as distance travelled, fuel cost, and delivery time, providing valuable insights into delivery efficiency, driver performance, and fuel management. The Fact_StockMovements table monitors internal stock transfers, item acquisitions, damages, and write-offs, supporting analysis of warehouse operations, inventory turnover, and asset management. Finally, the Fact_Finance table consolidates revenue, expenses, and profit by warehouse and product category, offering a comprehensive view of financial performance and cost control across the organisation.
These fact tables are supported by several dimension tables that provide descriptive context and enable multi-dimensional analysis. The Dim_Item table stores details of each costume or prop, including its identifier, name, category, home warehouse, and daily rental rate. The Dim_Client table captures client identifiers, names, types, and locations, while the Dim_Warehouse table holds data on each warehouse’s location, specialisation, and capacity. The Dim_Date table supports time-based reporting by day, month, quarter, and year. The Dim_Order table includes order types, discount schemes, and surcharges, and the Dim_Employee table records staff details such as roles, departments, and warehouse assignments. An optional Dim_Vehicle table stores information about vehicle type, capacity, and mileage, supporting transport and delivery analysis.
In addition to these core components, the schema incorporates master data, metadata, and aggregate data. Master data defines stable entities such as Items, Clients, and Warehouses, ensuring consistency and serving as a single source of truth across all systems. Metadata describes the data’s origin, structure, and transformation logic, which supports governance and transparency. Aggregate data includes pre-calculated summaries such as monthly rentals, quarterly profits, and delivery costs, improving query performance and enabling faster managerial reporting.
Together, these components form a unified analytical environment that supports Rags’n’Riches’ key performance indicators, including warehouse utilisation, on-time delivery rates, average delivery costs, fuel efficiency, item damage rates, and overall profitability. The interconnected structure allows the company to explore relationships between logistics, inventory, and financial performance, identifying inefficiencies and opportunities for improvement.
By enabling integrated analysis across rentals, logistics, inventory, and finance, the galaxy schema enhances decision-making, forecasting, and strategic planning. It provides consistent, scalable business intelligence across multiple systems and departments. Ultimately, this schema transforms operational data into actionable insights, allowing Rags’n’Riches to optimise its processes, improve customer satisfaction, and achieve sustainable profitability within a competitive entertainment industry.
Figure 13 illustrates Rags’n’Riches’ Galaxy Schema, where shared dimensions link multiple fact tables, enabling unified, cross-departmental analysis.
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Figure 13- Galaxy Schema for Rag’n’Richies

[bookmark: _Toc213111725][bookmark: _Toc213412448]2.3 Data Marts
A data mart is a focused subset of a data warehouse designed to meet the analytical needs of a specific department [24]. Unlike an enterprise-wide warehouse, which consolidates all organisational data, data marts improve query performance and enable rapid, targeted decision-making. Organisations use them to reduce system load, streamline access to relevant information, and provide timely insights. There are three main types: dependent data marts draw entirely from the central warehouse, ensuring consistency; independent data marts are built directly from operational systems for fast, isolated reporting; and hybrid data marts combine warehouse and operational data, integrating historical and real-time information for enhanced analytics.
For Rags’n’Riches Ltd., four departmental data marts are proposed. The Finance mart, a dependent mart sourced from the Finance Fact Table with Customer, Date, and Employee dimensions, enables monitoring of revenue, invoicing, write-offs, and payment cycles. The Sales and Marketing mart operates as a hybrid system, integrating historical Orders Fact Table data with real-time CRM information, using Customer, Item, and Date dimensions to analyse product performance, client segmentation, and promotional effectiveness. The Inventory and Logistics mart, dependent on Inventory and Transport Fact Tables with Warehouse, Item, and Date dimensions, allows assessment of stock levels, item movements, and delivery performance. The Customer Insights mart, another dependent mart derived from the Orders Fact Table with Customer and Date dimensions, evaluates retention, repeat hires, regional demand, and engagement metrics.
Collectively, these data marts provide departments with relevant, accurate, and timely data while maintaining central warehouse integrity [24]. Figure 14 shows the architecture of the data marts, with each mart linked to the central warehouse and data flowing from fact and dimension tables, including real-time sources for the hybrid Sales & Marketing mart. This design ensures all departmental analyses are based on unified and validated information.

[image: A diagram of data warehouse
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Figure 14: Data Mart Architecture for Rags’n’Richies Ltd





[bookmark: _Toc213111726][bookmark: _Toc213412449]2.4: Simplified ETL Plan
An ETL plan outlines how data is extracted from source systems, transformed for consistency and quality, and loaded into a central warehouse for analysis [25]. At Rags’n’Riches Ltd., data from Orders, Warehouse, CRM, Transport, HR, Finance, and Supplier systems is integrated into a unified Galaxy Schema. Extracted data includes rentals, deliveries, inventory, customers, and financials. Transformations involve deduplication, standardisation, cost calculations, geocoding, masking personal data, and reconciling stock discrepancies. Cleaned data is loaded into departmental data marts for Finance, Sales, and Logistics, enabling consolidated reporting and performance analysis. Table 4 outlines the ETL pipeline, showing how each table is sourced, transformed, and loaded [26]. Figure 14 depicts the full ETL data flow from operational systems through transformation into the warehouse and BI layer.
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Table 4: ETL Pipeline Overview for Rags’n’Richies Ltd
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Figure 14: ETL Pipeline Diagram – Rags’n’Riches Ltd.


[bookmark: _Toc213412450]2.5 Data Quality & Governance Issues 
Data quality ensures data is accurate, complete, consistent, and reliable, critical for reporting and decision-making [28]. ETL challenges include duplicates, missing fields, and inconsistent formats, addressed through validation, standardisation, and transformation. Audit trails support traceability. Once operational, the data warehouse must maintain governance via metadata management, access controls, and GDPR compliance for customer data. High data quality protects business integrity, enables strategic KPIs, and ensures trustworthy analytics across rentals, logistics, and financials.


[bookmark: _Toc213111728][bookmark: _Toc213412451]Conclusion 
The implementation of the star schema, supported by a comprehensive ETL plan, provides Rags’n’Riches Ltd. with a robust, scalable data warehouse capable of delivering accurate, timely, and multi-dimensional insights. By integrating operational and external data, the system enables efficient analysis across rentals, logistics, inventory, and finance. This infrastructure empowers informed decision-making, optimises operational performance, and supports strategic growth, positioning Rags’n’Riches for sustainable profitability and future international expansion.
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