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[bookmark: _Toc224082577]Task 1

1.0 [bookmark: _Toc224082578]Introduction
Rags’n’Riches Ltd, a UK costume and prop rental company, operates across six warehouses and relies on multiple disconnected systems, leading to inconsistent data, slow reporting, and operational inefficiencies. With anticipated business growth and increasing order complexity, the company needs a more advanced data management solution. This report proposes the development of a centralised data warehouse to integrate all operational, financial, inventory, and customer data into a single unified platform.
The report explains key data warehousing concepts, compares OLTP and analytical systems, and outlines how a data warehouse improves accuracy, visibility, and decision-making. It details the warehouse architecture, including data sources, staging areas, ETL processes, storage layers, data marts, and business intelligence tools. Department-specific data marts are described to show how directors and managers can access tailored insights. Finally, the report contrasts normalised OLTP modelling with dimensional modelling and demonstrates how star schemas enable faster reporting and strategic planning for sustainable growth.

1.1 [bookmark: _Toc224082579]OLTP vs Data Warehouse
Online Transaction Processing (OLTP) systems are operational databases designed to support day-to-day business activities. They manage frequent, real-time transactions such as placing orders, recording rentals, updating stock movements, and generating delivery confirmations [1]. OLTP systems prioritise data accuracy, speed, and concurrency, ensuring that warehouse staff can update inventory records immediately and finance teams can issue invoices as soon as items are returned. Because OLTP databases are highly normalised, they minimise duplication and maintain data integrity across multiple sites. Below the picture shows OLTP and warehouse operation:

[image: A diagram of data flow

AI-generated content may be incorrect.]
Figure 2: Shows the OLTP and Data Warehouse.

In contrast, a Data Warehouse (DW) is a central repository optimised for analytical processing rather than operational transactions [2], [3]. It integrates data from multiple systems including orders, transport, acquisitions, finance, and stock control transforming it into a consistent, historical, and query-friendly structure. Data warehouses typically use demoralised schemas such as star or snowflake designs to support complex reporting, trend analysis, and decision-making. Rather than being updated continuously, the DW refreshes data in scheduled batches through Extract-Transform-Load (ETL) or Extract-Load-Transform (ELT) processes.
Table below is showing the detail difference between OLTP (Online Transaction Processing) and Data Warehouse (DW) [4].

[image: A table with text on it
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Figure 3:  Shows the table of OLTP VS Warehouse.

For Rags’n’Riches, understanding this distinction is essential. While the current OLTP system effectively manages rentals and stock movements, it cannot easily generate strategic insights, such as identifying high-performing warehouses, analysing item profitability, forecasting demand, or assessing emergency transport costs. Managers currently rely on manual reporting, which is slow and inconsistent. Implementing a data warehouse would centralise multi-site data, automate reporting, improve visibility into operations, and enable data-driven decision-making to support sustainable growth and increasing business complexity.

1.2 [bookmark: _Toc224082580]Data Warehouse Architecture and ETL
A data warehouse is a centralized system designed to store, organize, and analyse large volumes of data from multiple sources [2]. Unlike operational systems like (OLTP) [1], which handle day-to-day transactions, a data warehouse supports strategic decision-making by providing clean, historical, and integrated data [5]. The architecture of a data warehouse is typically divided into three layers [6]: data sources, data staging and ETL processes, and the data warehouse itself with presentation tools. Picture show below how to data structure work:

[image: Create a data warehouse architecture diagram for Rags’n’Riches Ltd., a UK-based costume and prop rental company. The diagram should include internal data sources (orders, inventory, transport, finance, staff tablets), external data sources (fuel card provider, CRM/email systems), a staging area, metadata store, ETL process, central data warehouse with fact and dimension tables, data marts for finance, logistics, and sales & marketing, and BI tools/dashboards. Use clear labels and a structured layout similar to a typical enterprise data warehouse diagram.]
Figure 4: Shows data warehouse architect [7].

For Rags’n’Riches, the proposed data warehouse architecture integrates a wide range of internal and external data sources. Internal sources include order processing systems, warehouse inventory records, transport and delivery logs, damage reports, and finance invoices. External sources such as supplier databases, fuel card usage, CRM systems [8], and client communications further enrich the dataset. All incoming data is first collected in a staging area, which serves as a temporary workspace for raw data prior to processing. Below the picture show how it works for Rags’n’Riches:

[image: A diagram of a system
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Figure 5: Shows the ETL and Internal, External source.

Think of ETL as a cleaning crew that prepares messy data for a polished showroom. It runs quietly in the background often overnight or during low-traffic hours and does not interfere with daily operations or slow down the company’s existing systems.
ETL is designed to be non-disruptive. It works in parallel with the company’s OLTP systems, ensuring that rental transactions, deliveries, and client communications continue uninterrupted. The result is a powerful, behind-the-scenes system that turns operational data into strategic insight without affecting day-to-day business.
To support specific departmental needs, data marts provide focused subsets of warehouse data for areas such as finance or logistics. Business Intelligence tools sit at the top of the architecture, enabling dashboards, reports, and advanced analytics. Importantly, ETL processes operate in the background, often during off-peak hours, ensuring that day-to-day operations remain uninterrupted while transforming operational data into valuable strategic insights.

1.3 [bookmark: _Toc224082581]Data Marts for Directors

A data mart is a specialised subset of a data warehouse designed to deliver department-specific insights. Unlike the full warehouse, which holds enterprise-wide data, a data mart focuses on relevant information for a specific business function, allowing faster, more effective reporting and analysis [9]. 
At Rags’n’Riches Ltd., data marts can be customized for the Managing Director, Finance Director, and Sales & Marketing Director, each supporting their unique strategic goals.
The Managing Director (MD) is the senior executive responsible for overseeing overall business performance, strategy, and operational decision-making across the enterprise.
The Managing Director’s data mart consolidates high-level performance metrics across all warehouses, rental categories, and client types, including total monthly revenue, warehouse utilisation, delivery efficiency, customer satisfaction, and profitability of specialist versus common-core items. This allows the MD to evaluate overall operational efficiency, identify growth opportunities, and make informed strategic decisions to support long-term corporate development and increased industry demand. Below the picture shows the dashboard and schema for more detail understanding:

[image: Create a professional dashboard image for a Sales and Marketing Director in a costume and prop rental company. Include metrics such as customer order history, rental frequency by costume or prop category, seasonal demand patterns, customer segments, and promotional campaign performance. Use clean layout, business-style charts, and icons. Background should be light with clear labels and color-coded sections.]
                                                        Figure 6: shows the dashboard of managing director.


The Finance Director (FD) is responsible for managing the company’s financial planning, reporting, budgeting, and ensuring cost efficiency and regulatory compliance.
The Finance Director’s data mart integrates detailed financial information such as rental income, item profitability, transport and fuel costs, stock write-offs, emergency order surcharges, and customer payment patterns. By analysing historical financial trends, the finance director can identify cost-saving opportunities, ensure compliance, and enhance budgeting, forecasting, and monthly reporting processes through structured, reliable data. Below the picture shows the dashboard and schema for more detail understanding:

[image: Create a professional dashboard image for the Finance Director of a costume and prop rental company. Include detailed financial metrics such as: Rental Income, Item Profitability, Transport Costs, Fuel Expenditure, Stock Write-Offs, Emergency Order Surcharges, Customer Payment Patterns. Use clean layout, financial-style charts, and icons. Background should be light with clear labels.]
Figure 7: Explain the dashboard of finance director..

The Sales & Marketing Director (SMD) is responsible for driving revenue growth by managing customer engagement, marketing strategies, and sales performance.
The Sales & Marketing Director’s data mart focuses on customer engagement, order history, seasonal demand, and customer segmentation, enabling targeted marketing campaigns, optimized pricing strategies, improved client retention, and the creation of new rental packages or promotional bundles based on high-demand items. Below the picture shows the dashboard and schema for more detail understanding:

[image: Create a professional dashboard image for an Operations Director in a costume and prop rental company. Include metrics such as stock levels, item availability, rental schedules, internal transfers, delivery timeliness, and transport route efficiency. Use clean layout, business-style charts, and icons. Background should be light with clear labels and color-coded sections.]
Figure 8: Explain the sales and marketing director dashboard.
The Operations Director (OD) is responsible for overseeing day-to-day business operations, including warehouse management, logistics, inventory control, and process efficiency. 
The Operations Data Mart supports warehouse and logistics management by providing insights into stock levels, item availability, rental schedules, and internal transfers. This allows the Operations Director to optimise warehouse utilisation, ensure timely deliveries, and reduce transport costs by selecting efficient transfer   routes. Below the picture shows the dashboard and schema for more detail understanding:

.[image: Create a professional dashboard image for an Operations Director in a costume and prop rental company. Include metrics such as stock levels, item availability, rental schedules, internal transfers, delivery timeliness, and transport route efficiency. Use clean layout, business-style charts, and icons. Background should be light with clear labels and color-coded sections.]
Figure 9: Explain the operational director dashboard.

By implementing tailored data marts, Rags’n’Riches ensures that each director has timely, relevant, and actionable insights fuelling smarter decisions and aligning departmental goals with company-wide success.

1.4 [bookmark: _Toc224082582]Normalised vs Dimensional Modelling

OLTP systems and data warehouses both use data modelling, but with different structures suited to their purposes [1]. OLTP systems rely on normalisation, organising data into multiple related tables to minimise redundancy and maintain integrity. Each table stores one type of information, linked through primary and foreign keys. 
For Rags’n’Riches, customer details, orders, and products are stored in separate, highly normalised tables, supporting fast inserts, updates, and deletes for daily operations.
Data warehouses, in contrast, use dimensional modelling to optimise querying and analysis rather than transaction efficiency [10]. Data is structured into facts (numeric, measurable values) and dimensions (descriptive attributes for analysis), typically arranged in a star schema. 
For Rags’n’Riches, a fact table could record rental revenue and quantities, while dimension tables describe items, customers, warehouses, and rental dates. This enables fast analytical queries, such as determining which warehouse generated the highest costume rental revenue in a given period, supporting strategic decision-making and trend analysis.
These are often structured into a Star Schema, where the fact table is central and connects to surrounding dimension tables.
Example Star Schema for Rags’n’Riches:
[image: A screenshot of a computer
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Figure 10: Star schema of rental table of normalisation. 

[image: A screenshot of a computer screen
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Figure 11: Star schema of invoice of normalised.






Advantages & Impact of Dimensional Modelling for Rags’n’Riches:

[image: A table with text on it

AI-generated content may be incorrect.]
Figure 12: Table explain the advantages of dimensional modelling of Rags and Riches.

[bookmark: _Toc224082583]Conclusion
In conclusion, implementing a centralized data warehouse for Rags’n’Riches Ltd will significantly improve how the company manages and analyses its data. By integrating information from multiple operational systems into a single platform, the organization can eliminate data inconsistencies, speed up reporting, and gain better visibility across warehouses and departments. The use of ETL processes ensures that data is cleaned, transformed, and stored in a structured format suitable for analysis. Additionally, dimensional modelling and department-specific data marts enable directors to access meaningful insights tailored to their needs. Overall, the proposed data warehouse will support data-driven decision-making, operational efficiency, and sustainable business growth.
[bookmark: _Toc224082584]Task 2

[bookmark: _Toc224082585]2.0 Introduction

This report proposes a star schema–based Data Warehouse for Rags’n’Riches Ltd. to support improved strategic decision-making across its multi-site rental operations. As the company seeks to rationalise processes and scale in anticipation of increased demand from the film industry, an integrated analytical view of orders, inventory, transport, finance, and customer activity is essential. A star schema provides a clear, performant structure for consolidating operational data from disparate systems into a single analytical model. This enables senior management to analyse profitability, asset utilisation, delivery costs, and customer behaviour across warehouses, supporting data-driven growth and operational efficiency.

[bookmark: _Toc224082586]2.1 Source Systems
Source systems are the operational systems from which data is extracted for the Data Warehouse and can be classified as internal or external [11], [12]. 

[image: An infographic diagram showing internal and external source systems for a data warehouse. On the left side, internal source systems are represented with labeled boxes: 'Order System', 'Inventory System', 'Transport System', 'Finance System', and 'HR & Staff System'. Arrows flow from each box into a central Data Warehouse, depicted as a large gray cylinder. On the right side, external source systems are represented with labeled boxes: 'Supplier Data', 'Market Trends', 'Government & Taxation Data', and 'Customer Feedback Platform'. Arrows flow from these boxes into the same central Data Warehouse. The diagram is clean and structured, with internal sources shaded in teal and external sources shaded in orange. The Data Warehouse outputs are shown leading to 'Analytical Reporting' and 'Performance Dashboards'.]
Figure 13: shows the internal and external source system.

Internal source systems support the core business processes of Rags’n’Riches and are responsible for capturing, updating, and storing data generated by daily operations. They ensure accurate recording of transactions, asset movements, financial activity, and operational performance across warehouses. These systems provide consistent, detailed, and structured data that reflects how the business functions internally and form the primary foundation for analytical reporting and performance measurement. Below, the table illustrates in greater detail how this process operates:
[image: A close-up of a list of goods
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Figure 14: Table shows the Rags’n’Riches internal data.

External source systems supply data generated outside the organisation but required to complete business processes or enhance decision-making. They provide supplementary information that supports financial reconciliation, cost control, logistics planning, and compliance. Integrating external data ensures that strategic analysis reflects real-world costs, timings, and financial outcomes beyond internal operations. Below the table picture shows more detail how its work:

[image: A close-up of a document
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Figure 15: Table shows the Rags’n’Riches external data.

[bookmark: _Toc224082587]2.2 Star Schema Design 
A star schema is a data warehouse design model in which a central fact table is surrounded by multiple dimension tables, forming a star-like structure [13]. This design is optimised for analytical queries, enabling fast reporting, simplified joins, and clear business interpretation. 
For Rags’n’Riches Ltd., a star schema supports strategic analysis across rentals, inventory usage, transport costs, and financial performance in a complex multi-warehouse environment. Due to the breadth of operations, a multi-star approach is appropriate, centred on rental activity and transport operations. Below shows the whole galaxy star schema of Rags’n’Riches:

[image: A screenshot of a computer screen

AI-generated content may be incorrect.]
Figure 16: Explain the entire galaxy star schema of Rags’n’Riches.

This multiple-star schema, reflecting different business processes such as rentals, inventory management, transport, and financial analysis. Each star focuses on a specific operational area while sharing common dimensions such as Client, Item, Warehouse, and Date.
The fact tables store core business metrics. The Rental_Fact_Table records rental transactions including daily rates, total days, surcharges, and total rental cost, linking to Client, Item, Warehouse, Discount, and Date dimensions. The Inventory_Fact_Table tracks stock movements, quantity, and value for inventory management. The Transport_Fact_Table captures delivery operations, distance, fuel costs, and charges, supporting transport efficiency analysis. The Fact_Financials_Table summarises revenue, net profit, rental income, and transport costs for high-level financial reporting.
Dimension tables provide descriptive context for analysis. The Dimension_Client_Table includes customer details and rental schemes, Dimension_Item_Table describes rentable items, Dimension_Warehouse_Table holds warehouse details, and Dimension_Date_Table supports time-based analysis. Additional dimensions like Employee, Location, Discount, Payment, Order, and Damage enrich operational and financial insights.
Master data covers core entities that remain stable over time, including clients, items, warehouses, employees, locations, discounts, vehicles, and dates. Metadata tracks ETL processes, schema definitions, keys, refresh timestamps, and data quality rules, ensuring data reliability and traceability. Aggregate data includes pre-calculated summaries such as monthly revenue, quarterly profits, transport KPIs, and item utilisation, improving performance and speeding up reporting.
Overall, the star schema enables Rags’n’Riches to analyse key performance indicators efficiently, combining transactional detail, descriptive dimensions, and aggregate summaries to support informed, timely business decisions across operations, finance, and strategic planning.

[bookmark: _Toc224082588]2.3 Data Marts
A data mart is a specialized subset of a data warehouse, focused on the specific information needs of a business area or department [14]. Unlike a full-scale data warehouse, data marts are smaller in scope, designed for targeted decision-making, fast access, and analysis of structured data. They enable departments to perform autonomous analysis while maintaining consistency with corporate data, reduce query complexity and processing time, and support reporting, trend analysis, and operational efficiency.
Data marts can be classified into three types. Dependent data marts extract information from a central enterprise data warehouse, making them suitable for organizations with integrated data systems. Independent data marts are standalone systems built directly from operational databases and are often used when rapid implementation or highly specialized analysis is required. Hybrid data marts combine data from the enterprise warehouse and external sources, providing flexibility to incorporate a wider range of data [15]. In the case of Rags’n’Riches, a combination of dependent and hybrid data marts is recommended. This approach allows integration of data from orders, inventory, transport, and finance systems while providing focused access tailored to the specific needs of warehouse management, logistics, and financial planning [16].

[image: A white and green chart with black text

AI-generated content may be incorrect.]
Figure 17: Table shows the three types of data type.

For Rags’n’Riches, the first proposed data mart focuses The inventory and stock management data mart monitors availability, movement, and condition of props and costumes across six UK warehouses. Key fact tables include stock movements and stock status, while dimension tables cover items, warehouses, and time, enabling analysis of stock levels, popularity trends, and repair or write-off needs. Below is example schema:
[image: A screenshot of a computer screen
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Figure 18: shows the managing director schema.

The orders and rentals data mart consolidates orders, delivery, and invoicing data. Fact tables track rental and order details, while dimensions cover clients, items, rental periods, and order types. This allows management to analyse revenue per client, warehouse, and rental type, identify seasonal trends, and assess emergency order impact. Below is example schema:
[image: A screenshot of a computer screen
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Figure 19: Explain the sales marketing director schema.

The transport and delivery data mart, a hybrid design, monitors logistics efficiency, delivery costs, and vehicle usage. Fact tables capture deliveries, returns, distances, fuel costs, and damage reports, with dimension tables for vehicles, warehouses, and time periods. This enables evaluation of transport costs, vehicle utilisation, and patterns in item damage. Below is example schema:
[image: A screenshot of a computer
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Figure 20: Explain the schema of operational director.

The financial and profitability data mart integrates revenue and cost data from orders, inventory, and transport systems. Fact tables track revenue, surcharges, and costs, while dimensions mirror other marts. Management can evaluate profitability per item, warehouse, or rental type, monitor financial trends, and guide acquisition or liquidation decisions. Below is example schema:
[image: A screenshot of a computer
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Figure 21: Explain the schema of finance director for more explain


By implementing these data marts, Rags’n’Riches gains operational visibility, streamlined decision-making, and optimized warehouse and client management. Integrating inventory, rental, transport, and financial data supports strategic growth, operational efficiency, and maximizes profitability across multi-site operations. Below is example of all data marts:
[image: A close-up of a chart

AI-generated content may be incorrect.]
Figure 22: Shows the data marts.

[bookmark: _Toc224082589]2.4 ETL Plan
Data for each table in the data warehouse is sourced from internal systems (Order, Inventory, Transport, Finance, HR) and external platforms (Suppliers, Market Trends, Taxation, Customer Feedback). The ETL process begins with extraction from these systems, followed by staging. Key transformations include data cleaning (removing duplicates, correcting errors), format standardization (dates, currencies), normalization (structuring hierarchical data), and aggregation (summarizing transactional records) [17], [18]. Validation ensures consistency and completeness before loading into dimension and fact tables. Internal data populates operational metrics, while external data enriches strategic insights. The final warehouse supports reporting, dashboards, and performance analysis across departments.

[image: ]
Figure 23: Explain the ETL plan [19].

[bookmark: _Toc224082590]2.5 Data Quality & Governance Issues 
Data quality refers to the accuracy, consistency, completeness, and reliability of data [20]. It is vital for trustworthy analytics and decision-making. Key challenges include inconsistent formats, missing values, duplicate records, and integration errors during ETL. To ensure integrity, rigorous data validation, regular audits, and metadata tracking are essential. Ongoing governance must enforce GDPR compliance [22], especially for personal data, ensuring lawful processing, secure storage, and transparency across the data warehouse lifecycle.
[bookmark: _Toc224082591]Conclusion 
By implementing a star schema-based data warehouse and a structured ETL plan, Rags’n’Riches Ltd. will gain a robust, integrated platform for operational and strategic decision-making. The combination of internal and external data, organized through tailored data marts, ensures accurate, timely, and actionable insights across inventory, rentals, transport, and finance. This framework not only enhances efficiency and profitability but also provides a scalable foundation to support future growth and international expansion.
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