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[bookmark: _Toc229735394]Abstract
This report evaluates the implementation of a data warehouse solution for Rags’n’Riches, a costume and prop rental organisation operating across several warehouse locations within the United Kingdom. Presently, the company relies on Online Transactional Processing (OLTP) systems to support operational activities such as inventory allocation, transport scheduling, customer orders, returns management, and invoicing. While these systems can be efficient for processing day-to-day transactions, they only provide limited support for enterprise-wide business intelligence, and long-term strategic analysis.
This report demonstrates how a data warehouse would improve its organisational structure by integrating historical and operational data into a central analytical environment. Additionally, ETL processes, warehouse architecture, dimensional modelling, and departmental data marts are all assessed prior to proposing a suitable star schema and governance strategy linked to the organisation operational structure of the organisation. The proposed solution would improve inventory analysis and transport efficiency, while also supporting future growth within the organisation.
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[bookmark: _Toc229735395]Introduction
Rags’n’Riches is a UK costume and prop rental company that operates several warehouses across the United Kingdom, with a focus on supporting both theatre and film productions. The company continued growth of the organisation, combined with anticipated expansion within the film industry in the UK, has amplified how necessary improved analytical capability and enterprise-wide reporting are. While existing operational systems in place effectively support transactional processing, they are not designed to provide historical analysis, forecasting, or integrated management intelligence, meaning that there is scope to improve this area [1] [2].
Data warehousing has numerous benefits. For instance, it provides organisations with the ability to consolidate information from several operational systems into an integrated analytical environment that can support effective decision-making [3]. This report evaluates how a data warehouse could support Rags’n’Riches by investigating the differences between OLTP systems and data warehouses, discussing warehouse architecture and ETL processes, evaluating the significance of data marts, and proposing an appropriate dimensional model for the organisation.












[bookmark: _Toc229735396]Task 1 – Data Warehouse Consultancy Report
1.1 [bookmark: _Toc229735397]OLTP vs Data Warehouse
Online Transaction Reporting (OLTP) systems are designed to support operational activities by processing high volumes of short and highly structured transactions in real time. Within Rags’n’Riches, OLTP systems manage stock allocation, customer orders, delivery scheduling, invoicing, and inventory updates. The primary objective of OLTP systems is transactional efficiency, as operational decisions are dependent on instant access to existing information [4]. For instance, when a customer rents a specialist costume, the system must update the availability status immediately to avoid a double booking.
While OLTP systems are highly effective for operational processing, they are less suitable for analytical tasks such as historical data and complex reporting. Queries involving long-term profitability or transport costs could reduce performance significantly because OLTP databases are optimised for frequent updates rather than analytical workloads [4].
A data warehouse is fundamentally dissimilar as it is designed with strategic analysis in mind, as opposed to operational processing. Inmon (2005) [3] describes a data warehouse as a subject-oriented, integrated, time variant, and non-volatile assortment of data that supports decision-making at management level. Instead of concentrating on existing transactions, a warehouse consolidates historical data from several operational systems into a central repository that supports forecasting and business intelligence.
Within Rags’n’Riches, a data warehouse would provide management with a tool to analyse which costume categories generate the highest profitability, identify seasonal demand trends linked to theatre productions and film schedules, and assess delivery costs between warehouses. Kimball and Ross (2013) [1] claim that data warehouses improve organisational decision-making because they provide consistent and integrated analytical information across departments.
Another significant distinction relates to database structure. OLTP systems generally use highly normalised relational models designed to maintain integrity and minimise redundancy. Instead, data warehouses utilise dimensional structures optimised for reporting efficiency and analytical querying [1] [5]. Subsequently, while OLTP systems remain indispensable for operational continuity, a data warehouse would provide Rags’n’Riches with the strategic analytical capability required to harness a competitive advantage and support future growth within the organisation [2].
1.2 [bookmark: _Toc229735398]Data Warehouse Architecture and ETL
A data warehouse architecture provides the framework through which external and operational data sources are integrated into a central analytical environment. Within Rags’n’Riches, this architecture would consolidate information from inventory databases, order processing systems, transport records, invoicing platforms, and inspection reports into a solitary enterprise repository.
The architecture would consist of operational source systems, an ETL layer, an enterprise warehouse, and departmental data marts [3] [6]. Operational systems would continue supporting day-to-day business activities while the warehouse environment would support strategic analysis and reporting [1]. External sources, such as route optimisation systems and fuel pricing data, could also be incorporated to improve transport analysis and forecasting capability.
The ETL process is key to warehouse functionality. Within extraction, data is copied from operational systems into a staging environment without disrupting live transactional processing [5]. This is especially significant for Rags’n’Riches, because inventory allocation, deliveries, and returns processing are expected to continue uninterrupted.
The transformation stage involves cleansing, validating, and standardising extracted data prior to loading it into the warehouse. Duplicate customer records could be removed, inconsistent warehouse names standardised, and business rules applied to calculate emergency surcharges, discounts, and transport costs. Loshin (2012) [7] claims that effective transformation processes are crucial because low-quality source data can reduce analytical reliability significantly.
The final stage involves loading transformed data into the enterprise warehouse, typically through scheduled overnight processing intended to minimise operational impact [7] [8].[image: ][bookmark: _Toc229735023]Figure 1: Data Warehouse Architecture Diagram Created in Draw.io [12]

This proposed architecture would provide numerous strategic benefits. For instance, it would create a unified source of organisational information, thus refining consistency across management reports [2]. Also, it would support long-term historical analysis without reducing OLTP performance. Finally, the architecture would provide scalability, allowing the organisation to incorporate additional operational systems or future warehouse expansions.
1.3 [bookmark: _Toc229735399]Data Marts for Management Decision Making
Data marts are specialised subsets of an enterprise warehouse intended to support the analytical requirements of management groups. Rather than necessitating that all users access the entire warehouse structure, data marts simplify analytical access and increase reporting performance.
An executive data mart could offer Rags’n’Riches’ management groups high-level indicators relating to profitability, revenue growth, warehouse utilisation, and operational efficiency [2]. This would allow management to identify inefficiencies, assess warehouse performance, and assess long-term opportunities for growth.
A finance data mart could focus exclusively on expenditure, customer payments, transport costs, and damage-related losses. Historical analysis would allow the finance department to identify expenditure trends and evaluate the profitability of different rental groups.
The sales and marketing department would require analytical access to customer trends and the popularity of specific costume or prop categories. This data could shape future acquisition decisions for the organisation [1]. For instance, management may identify increased demand for a particular costume associated with a certain theatre production.
Golfarelli and Rizzi (2009) [5] claim that data marts increase organisational usability as they streamline analytical structures for non-technical users while maintaining organisation-wide consistency. Turban et al. (2018) [2] also note that departmental marts improve managerial responsiveness by providing focused and highly relevant business intelligence.
Therefore, the implementation of departmental data marts would allow Rags’n’Riches to transform operational data into targeted strategic intelligence that would support informed managerial decision-making.
1.4 [bookmark: _Toc229735400]Normalised vs Dimensional Models
Operational systems frequently utilise highly normalised relational databases designed to maintain transactional integrity and reduce redundancy [4]. Within Rags’n’Riches, operational data relating to inventory, customers, warehouses, invoices, deliveries, and transport activity, would exist within several interconnected relational tables.
While this structure supports efficient transaction processing, it is less effective for analytical reporting because intricate queries require several joins across operational tables, which can reduce performance. 
[image: ]Instead, data warehouses employ dimensional modelling techniques such as star schemas to simplify analytical processing [1] [5]. A star schema consists of central fact tables containing measurable business events associated with surrounding dimension tables that deliver descriptive analytical context [1].[bookmark: _Toc229735024]Figure 2: Illustration Showcasing Fact and Dimension Relationships Within the Proposed Data Warehouse Model created in Draw.io [12]

In this proposed schema, Fact_Rental stores measurable transactional information containing rental revenue, delivery costs, rental duration, discounts, emergency surcharges, and quantity rented. The surrounding dimensions deliver contextual information relating to customers, inventory items, warehouses, and time periods.
The schema also contains Fact_Transport and Fact_InvMovement tables that support logistics analysis and inventory tracking. These fact tables connect to dimensions such as Dim_Vehicle, Dim_RentalType, Dim_Date, and Dim_Warehouse, allowing management to assess transport efficiency, fuel costs, damaged inventory, and stock movements amongst warehouse locations.
Dimensional modelling offers considerable analytical advantages as it improves reporting performance and streamlines query structures [1]. Therefore, management could analyse warehouse performance, detect profitable rental categories, and evaluate operational efficiency across various time periods. Therefore, dimensional modelling offers the analytical flexibility required for strategic decision-making.






















[bookmark: _Toc229735401]Task 2 – Data Warehouse Design Report
[bookmark: _Toc229735402]2.1 Internal and External Source Systems
The suggested warehouse environment would incorporate information from both external and operational systems [3]. Internal systems include order inventory records, transport management systems, processing databases, vehicle monitoring systems, invoicing platforms, and warehouse inspection uploads. These systems, when combined, offer operational data relating to rentals, inventory movements, deliveries, customer activity, and financial transactions.
External systems would offer supplementary contextual information that enhances and market forecasting information involving the UK film and theatre industries. Incorporating both operational and external information would offer Rags’n’Riches a significantly more comprehensive analytical environment.
[bookmark: _Toc229735403]2.2 Star Schema Design
The proposed enterprise warehouse would use a dimensional architecture consisting of three primary fact tables maintained by multiple dimension tables, metadata structures, and aggregate data tables. This approach aligns with established dimensional modelling principles acknowledged by Kimball and Ross (2013) [1], while remaining directly aligned with the Rags’n’Riches operational structure.
Fact_Rental represents the core business activity of the organisation, and records measurable rental information such as rental revenue, delivery costs, discount amounts, emergency surcharges, quantity rented, and rental duration [1]. This fact table connects to Dim_Customer, Dim_Item, Dim_Warehouse, Dim_Date, and Dim_RentalType.
Fact_Transport supports logistical analysis by recording delivery-related metrics such as fuel costs, distance travelled, delivery count, and vehicle usage hours. This structure provides management with the opportunity to evaluate operational delivery costs and analyse transport efficiency across warehouse locations.
Fact_InvMovement records internal inventory movements and stock-related operational activity, such as transfer counts, damaged incidents, and movement duration. This allows the organisation to assess warehouse transfers, damaged inventory trends, and stock utilisation efficiency.
[image: ]The dimensional tables offer descriptive context for analytical reporting [5]. Dim_Customer stores customer identifiers, company names, customer types, contact details, and regional information. Dim_Item records item names, categories, rental costs, item status, and home warehouse allocation. Dim_Warehouse identifies warehouse locations and specialisations, while Dim_Date supports trend analysis across financial periods and operational cycles.[bookmark: _Toc229735025]Figure 3: Proposed Star Schema for Rags'n'Riches Data Warehouse Created in Draw.io [12]


Analytical flexibility can be enhanced further through additional dimensions. Dim_Vehicle allows reporting on vehicle usage and fuel-card activity, while Dim_RentalType categorises rental schemes such as complete sets, individual items, and emergency rentals.
This schema also incorporates aggregate structures and metadata. The MetadataRepository records ETL process information such as refresh dates, transformation rules, source systems, and data quality status. Aggregate tables such as AggMonthlyRevenue, AggTransportCosts, and AggDamageSummary offer pre-calculated summaries designed to reduce analytical query complexity and increase reporting performance [3]. This dimensional design offers both scalability and analytical flexibility while supporting the strategic and operational requirements of Rags’n’Riches [2].
[bookmark: _Toc229735404]2.3 Data Marts
The warehouse would incorporate multiple departmental data marts derived from the central enterprise repository. The executive mart would showcase strategic indicators relating to profitability and organisational performance. The finance mart would focus on expenditure analysis, invoice management, and transport costs. The sales and marketing mart would support customer segmentation, and assess inventory trends, while an operations mart would evaluate warehouse efficiency and delivery performance.
As each mart derives from an identical enterprise warehouse, consistency across departments would be maintained while still offering focused analytical environments linked to management requirements.
[bookmark: _Toc229735405]2.4 Simplified ETL Plan
[image: ]The ETL framework that has been proposed would function alongside arranged batch processing conducted during low operational activity phases [3]. Firstly, data would be extracted from operational systems, which include finance platforms, inventory databases, and transport records.[bookmark: _Toc229735026]Figure 4: ETL Workflow Diagram created in Draw.io [12]

During the transformation stage, cleaning and validation procedures would remove duplicate records, validate inventory identifiers, standardise warehouse names, and apply business rules relating to transport charges and discounts [7]. Additionally, historical timestamps would be applied to support trend analysis [1].
Following the transformation stage, data would be loaded into warehouse fact tables, dimension tables, and aggregate structures. Effective ETL processing is crucial as analytical accuracy is significant for those who seek consistent and high-quality warehouse data [7].
[bookmark: _Toc229735406]2.5 Data Quality and Governance
For the proposed warehouse to be effective, it is essential to possess strong governance procedures and robust data quality [7]. Some issues could arise, such as inconsistent inventory identifiers, duplicate customer records, inaccurate mileage records, and delayed inspection uploads.
In order to address these concerns, the organisation could implement frequent auditing processes and cleansing procedures throughout the ETL lifecycle. Governance controls should also ensure GDPR compliance through role-based access permissions, audit trails, secure authentication procedures, audit trails, and backup strategies [9] [10] [11].
Connolly and Begg (2015) [4] claim that low-quality governance procedures could significantly diminish confidence in analytical systems and negatively affect decision-making within an organisation. Therefore, effective governance procedures are crucial to ensure the integrity and reliability of the warehouse environment.
[bookmark: _Toc229735407]Conclusion
This report has established that while the current OLTP system utilised by Rags’n’Riches is capable of supporting operational processing, it could be considered sub-optimal for enterprise-level analytical reporting and strategic decision-making. Implementing a centralised data warehouse could allow the organisation to integrate historical and operational information into a unified analytical environment capable of supporting reporting and performance analysis.
The architecture that was proposed incorporates ETL processing, dimensional modelling, star schemas, and departmental data marts intended to develop financial oversight, inventory management, transport efficiency, and customer analysis. Additionally, the proposed warehouse environment would offer scalability capable of supporting future organisational growth within the expanding UK film and theatre industries.
Subsequently, implementing an up-to-date enterprise data warehouse could deliver a significant strategic advantage to Rags’n’Riches by refining data-driven decision-making and developing long-term operational efficiency.
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