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Introduction
This report assesses the suitability of implementing a data warehouse for Rags’n’Riches Ltd, a multi‑site prop and costume hire company operating across the UK. While the company’s existing operational systems effectively support day‑to‑day transactions, they offer limited support for strategic analysis.
The report outlines the benefits and architecture of a data warehouse and demonstrates how a star‑schema design, supporting data marts, and an outline ETL approach can improve decision‑making for senior management. It concludes that a data warehouse would enhance analysis of profitability, demand, logistics costs, and asset performance, supporting future growth and operational efficiency.
[bookmark: _Toc229245200]1. Data Warehousing Concepts 
[bookmark: _Toc229245201]1.1 Online Transaction Processing (OLTP) vs Data Warehousing 
Online Transaction Processing (OLTP) systems are database-centred systems designed to execute large volume of short, concurrent, atomic transactions in real time, emphasising low latency, high availability and strong consistency guarantees for mission-critical operational workloads [1].
Due to the design of these systems, this is where the day-to-day operational activities would take place, and in the case of the Rags’n’Riches case study would be where order and rental processing, inventory and item tracking, warehouse and stock movement transactions, deliveries and returns, invoicing and payments, and details of new stock acquisition would all be managed.
In short, these are the systems your staff would be using every day and would be classed as your “live data”.
Kimball [2] explains that analysis of data typically requires historical, and often aggregated data, so running analytical workloads directly from an OLTP system will negatively impact transaction throughput and response time. This is where a Data Warehouse comes in.
As a centralised, integrated repository, Data Warehouses are designed to store high-quality historical data which is collected from various sources to aid in data analysis, reporting and strategic decision-making [3].
A well-designed data warehouse will significantly enhance the quality of managerial decisions, as they consolidate the data from multiple sources and enable the use of analytical tools and historical trend analysis [4].
[bookmark: _Toc229245202]
1.2 Data Warehouse Architecture and ETL
A typical data warehouse will consist of three layers [5]:
Data Source & Staging Layer
This layer holds data which is fed in from OLTP databases, files and external data and starts the ETL process.
Data Storage & Processing Layer
A centralised warehouse using dimensional models, which help structure the data around business activities and descriptive categories so reporting and analysis are intuitive and easy to perform.
Access & Presentation Layer
Here, business intelligence tools are introduced to query data, build reports and dashboards, and conduct key analysis of the data. 
Figure 1 is taken from an article on ThoughtSpot’s website [6] and demonstrates what makes us each layer of a Data Warehouse.
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[bookmark: _Toc229245227]Figure 1: Data Warehouse Architectural Layers 
From the information provided, there are multiple operational source systems which would feed in to a Data Warehouse, including orders and rentals, inventory management, warehouse operations, transport and logistics, delivery and return confirmations, finance and invoicing, acquisitions, and fuel usage systems, all of which will generate transactional data which is required for historical analysis and management reporting. 
The process of creating a Data Warehouse from live data is known as Extract, Transform, Load or ETL. 
Simply put, the ETL process is a bridge between the raw operational data, which is captured in the OLTP process discussed earlier, and useful business insights [7]. As the layers of a Data Warehouse suggests, data from the OLTP is extracted, cleansed and integrated into a structured form which can be used by Data Scientists, Data Analysts and Business Intelligence tools to derive meaningful insights from the transactional data.
The ETL process reads existing data out of an OLTP system, or other data sources, but does not modify any live records [8], and can be scheduled to run outside of working hours when data is less likely to be changing. This will allow staff to work as normal in their respective systems without any interference from analysis processes. 
To ensure that Operational systems are not impacted, it is advisable to carefully separate the ETL and OLTP systems to further limit the risk of operational disruption [9].
[bookmark: _Toc229245203]1.3 Use of Data Marts for Management Decision Making
Data Marts are created in the final layer of the Data Warehouse and are purpose-specific subsets of the main data, created to make analysis more efficient for a particular group or question [10].
Data Marts exist to further refine, and tailor data held in the Data Warehouse for the specific analytical needs, rather than just simply storing it [11]. 
[bookmark: _Toc229245204]1.3.1 Managing Director Data Mart
A data mart for the Managing Director could contain highly aggregated, strategic information, which is drawn from across the business, including financial performance, warehouse profitability, inventory utilisation, customer segmentation, and delivery costs. Its purpose would be to provide clear, company-wide overviews of business performance and trends, enabling the Managing Director to assess profitability, identify growth opportunities, and make long-term strategic decisions without being exposed to highly detailed operational data.
[bookmark: _Toc229245205]1.3.2 Finance Director Data Mart
The Finance Director would have a Data Mart that provides a detailed, analytical view of the company’s financial performance, to include revenue, costs, profitability, invoicing, cash flow, and asset values. This would enable them to support financial control and make decisions by enabling them to analyse income streams, operational expenses, and profit margins across the various warehouses, rental schemes, and customer types, again without being exposed to the operational data.
[bookmark: _Toc229245206]1.3.3 Sales and Marketing Director Data Mart
As with the previous Data Marts, the Sales and Marketing Director’s Data Mart would provide an analytical view of customer behaviour, rental demand, sales performance, and marketing trends. Data would be summarised by customer segment, rental scheme, product category, and time period. This will support sales planning, marketing strategies and growth forecasting enabling the Director to identify any profitable customer groups, evaluate pricing and promotions, and target future business opportunities.
[bookmark: _Toc229245207]1.3.4 Why have multiple Data Marts?
Sources such as Sahu et al [12] support the use of multiple Data Marts in place of a single analytical dataset, as different management roles have different information needs, decision-making responsibilities, and levels of required detail. Role-specific Data Marts reduce complexity, improve usability, and enhance performance through focused views which have been tailored to specific business functions.
[bookmark: _Toc229245208]1.4 Normalised vs Dimensional Data Models
Fundamentally, the structure of an OLTP system is different to a Data Warehouse as they serve different purposes. 
OLTP systems generally store data in highly normalised structures to eliminate redundancy, prevent update anomalies, and support the fast, concurrent insertion and updating of data [13]. 
Data Warehouses use dimensional modelling, using either star or snowflake schemas, to simplify queries, improve query performance and make data understandable to business users [14]. 
Unlike with OLTP schemas, dimensional models present in Data Warehouses deliberately introduce controlled redundancy to enable analysts to query data easily without complex joins inherent in OLTP [15].
Data Warehouses separate data into two distinct categories, Facts and Dimensions. IBM define Facts as numeric data for a transaction [16]. This could include total rental value, rental duration, or delivery cost. A Dimension is defined as the reference information relating to the Facts. This could be customer name, warehouse location, or fiscal years.
A small example of how the Dimensional Model for rentals could look can be found in Figure 2.
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[bookmark: _Toc229245228]Figure 2: Example Dimensional Model for Rentals
As can be seen, each item in the fact table would be given a unique ID, and the information on rental value, duration and delivery cost will be captured there. But there would also be foreign keys which relate to a Customer Dimension, Date Dimension, and Items Dimension, the last of which relates to a Warehouse Dimension. 
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2. Data Warehouse Design
[bookmark: _Toc229245210]2.1 Identification of Source Systems
[bookmark: _Toc229245211]2.1.1 Internal Systems
Internally, you will require OLTP systems for order processing, inventory management, warehouse operations, transport, finance, acquisitions, and fuel tracking. Each of these systems will be maintained by employees of Rags’n’Riches.
[bookmark: _Toc229245212]2.1.2 External Systems
External systems will include customer platforms, banking services, fuel card providers, and telecommunication networks. These interact with the internal systems by driving demand, enabling payments, and supporting mobile data capture. 
Getting these systems defined correctly is essential for the development of an IT architecture that can support business growth, multi-site operations and improve strategic decision making.
[bookmark: _Toc229245213]2.2 Proposed Star Schema Design
The proposed data warehouse design will use a dimensional approach, based on multiple star schemas, each one centred around a key business process such as rentals, transport, and inventory use. The fact tables will store measurable events, while shared dimension tables will provide consistent master data across the warehouse. Aggregate tables are included to enable efficiency in executive reporting, and metadata tables will document data definitions, sources, and loading processes. 
This approach will provide a scalable, understandable structure supporting both operational insight and strategic decision-making.
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[bookmark: _Toc229245229]Figure 3: Star Schema for proposed Data Warehouse
Figure 3 shows a proposed Star Schema for your Data Warehouse. It is important to note that this is not an exhaustive list of tables and attributes, others will need to be added as development continues.
[bookmark: _Toc229245214]2.2.1 Fact Tables
Shown in purple, three fact tables have been demonstrated in this schema, Rentals, Transport, and Inventory Usage. These tables will pull data directly from your OLTP systems and will provide the required information to carry out analysis of each section’s performance, costs, and profitability.
[bookmark: _Toc229245215]2.2.2 Dimensional Tables
There are two types of Dimensional Tables present in this schema:
Conformed Dimensions
Shown in yellow, these tables are shared by multiple fact tables and maintain the same meaning, structure, and values wherever they are used, enabling consistent reporting across business processes.
Independent Dimensions
Shown in white, these tables are used by a single fact table and provide descriptive context specific to one business process.
[bookmark: _Toc229245216]2.2.3 Master Data
Shown in pink are three proposed master data tables: Users, Data Sources, and Table Attributes. These normalised tables provide consistent reference data for both the OLTP systems and the data warehouse. The Users table supports audit trails, accountability, and metadata tracking; Data Sources records the origin of warehouse data; and Table Attributes ensures consistent definitions and prevents misinterpretation of reporting metrics.
[bookmark: _Toc229245217]2.2.4 Aggregate Data
Shown in blue, each aggregate table is derived from the fact tables, summarising detailed data at a higher level, in this case monthly. The aggregates reuse the same dimension keys as their source fact tables, preserving the integrity of the dimensional model while supporting efficient high‑level analysis without repeatedly querying detailed data.
[bookmark: _Toc229245218]2.2.5 Metadata
Shown in green, the metadata tables support auditability, data governance, and traceability by tracking table and attribute changes, source systems, users, timestamps, and version numbers.
[bookmark: _Toc229245219]
2.3 Data Marts and Their Schemas 
We previously identified 3 key data marts that would be required for the company directors. These are not exhaustive lists, and we will collaborate with each director to ensure that they have the full information they require.
[bookmark: _Toc229245220]2.3.1 Managing Director
The Managing Director will be presented with high level reports on all areas of the business. As an example from our previously demonstrated schema, Figure 4 shows what the schema for the Managing Director could look like.
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[bookmark: _Toc229245230]Figure 4: Managing Director Mart Schema
As only summarised data is required, the data mart can be made up with the data in the aggregate tables, with the addition of measures in whatever reporting tool is used that will show total net rental value, total transport costs, average days inventory is used for and how many items have been written off. 
[bookmark: _Toc229245221]
2.3.2 Finance Director
This Mart will need to be more detailed than the Managing Director’s and will pull data from both Fact and Aggregate tables, as shown in Figure 5.
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[bookmark: _Toc229245231]Figure 5:Finance Director Mart Schema
While this is pulling data directly from the Fact tables, this will still be to provide a more analytical view of the performance, rather than transactional values. Additional measures could include gross and net rental values by fiscal periods, delivery and fuel costs, repair and replacement costs or discounts and surcharges.
[bookmark: _Toc229245222]
2.3.3 Sales & Marketing Director
Ideally, the Sales & Marketing Director Mart would be used to analyse customer behaviour, demand patterns, and product popularity. Consideration could also be made for staff performance reporting in this Mart. Figure 6 shows an example of the schema for their Mart.
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[bookmark: _Toc229245232]Figure 6: Sales & Marketing Director Mart Schema
To support segmentation, growth analysis, and promotional strategy, they would be provided with measures which show aggregated times items are rented, usage days, rental value, and the frequency of emergency orders.
[bookmark: _Toc229245223]2.4 Simplified ETL Plan
Data for the warehouse will be extracted primarily from internal OLTP systems, with external sources used where necessary. Rental and order data will be sourced from the orders system and include customer, item, rental scheme, date, pricing, discount, and surcharge data. Transformations will calculate rental durations, apply pricing rules, and standardise monetary values before loading the Rentals fact and related dimensions.
Transport data will be extracted from the transport system, capturing delivery and return details, distances, vehicle usage, and fuel costs. Transformations will derive delivery costs, journey durations, and delivery types prior to loading the Transport fact table.
Inventory usage data will be sourced from inventory systems, with transformations calculating usage days, damage indicators, repair costs, and write‑offs for the Inventory Usage fact table. Aggregate tables will be generated from the fact tables during the load process.
[bookmark: _Toc229245224]
2.5 Data Quality and Information Governance
The key issues that need to be addressed during the ETL process are:
· Ensuring data consistency across multiple source systems
· Validation of completeness and accuracy,
· Applying business rules to pricing, discounts, and rental durations consistently
Once operational, good governance will need to focus on maintaining clear data definitions, control of access to sensitive data and monitoring of data quality. Metadata and audit logs are essential to ensure traceability, trust, and compliance in management reporting.
[bookmark: _Toc229245225]
References
[1] M. Haubenschild and V. Leis, "Oltp in the cloud: architectures, tradeoffs, and cost," The VLDB Journal. vol. 34, no. 4, pp.42, 2025, doi: 10.1007/s00778-025-00913-z. 
[2] R. Kimball and M. Ross,The data warehouse toolkit : the definitive guide to dimensional modeling, Indianapolis, Ind: Wiley, 2013. 
[3] C. A. Alexander and L. Wang, "Data Warehousing: A Literature Review on Effective Implementation Approaches," vol. 5, no. 3, pp.66–71, Feb 18 2023, 
[4] M. Kopczewski, Z. Ciekanowski, S. Zurawski, R. Dawidziuk and S. Jarka, "Data Warehouses as Tools in Supporting Decision-Making Processes in Management," vol. XXVIII, pp.827–838, 2025, doi: 10.35808/ersj/3939. 
[5] D. K. Bansal, "Enterprise Data Warehouse Architecture: A Comparative Analysis of One-Tier, Two-Tier, and Three-Tier Models," vol. 12, no. 6, pp.a858–a868, June 2025, doi: https://doi.org/10.56975/tijer.v12i6.158388. Available at: https://tijer.org/TIJER/papers/TIJER2506097.pdf. 
[6] S. Rivera. "Data warehouse architecture: A comprehensive guide." ThoughtSpot. Accessed: May 8 2026. [Online]. Available: https://www.thoughtspot.com/data-trends/data-modeling/data-warehouse-architecture
[7] B. Khan, W. Khan, S. Jan and M. I. Chughtai, "An Overview of ETL Techniques, Tools, Processes and Evaluations in Data Warehousing," vol. 6, no. 1, pp.1–20, 2024, doi: 10.32604/jbd.2023.046223. 
[8] A. Martins, et al., "An Evaluation of How Big-Data and Data Warehouses Improve Business Intelligence Decision Making", Trends and Innovations in Information Systems and, Technologies. pp. 609–619. 
[9] D. Mazumdar, J. Hughes and J. B. Onofre, "The Data Lakehouse: Data Warehousing and More," 2023, doi: 10.48550/arxiv.2310.08697. 
[10] A. Lamer, C. Saint-Dizier, N. Paris and E. Chazard, "Data Lake, Data Warehouse, Datamart, and Feature Store: Their Contributions to the Complete Data Reuse Pipeline," vol. 12, pp.e54590, 2024, doi: 10.2196/54590. 
[11] A. Lamer, C. Saint-Dizier, N. Paris and E. Chazard, "Data Lake, Data Warehouse, Datamart, and Feature Store: Their Contributions to the Complete Data Reuse Pipeline," vol. 12, pp.e54590, 2024, doi: 10.2196/54590. 
[12] S. Sahu, P. Verma and P. Kashyap, "Data-Driven Decision-Making in Education Institutes through
OLAP and Data Marts," vol. 12, no. 2, pp.53–60, Nov 02 2023, Available at: https://jmeonline.in/admin/uploadss/Paper7-JME-NOVEMBER-2023.pdf. 
[13] A. Bog, et al., "Normalization in a Mixed OLTP and OLAP Workload Scenario", 29 August – 3 September 2011. 
[14] D. L. Moody and M. A. R. Kortink, "From ER Models to Dimensional Models: Bridging the Gap between OLTP and OLAP Design, Part I," vol. 8, no. 3, pp.7, 2003, 
[15] M. Kishore, Can Htap Eliminate ETL? an Empirical Analysis of OLAP, OLTP, and HTAP Systems, Ann Arbor: ProQuest Dissertations & Theses, 2025. [Online]. Available: http://www.pqdtcn.com/thesisDetails/33A2EF9D180C239DE1CA4BF956A759FE
[16] IBM. "Informix Servers." IBM. Accessed: May 9 2026. [Online]. Available: https://www.ibm.com/docs/en/informix-servers/14.10.0?topic=databases-why-build-dimensional-database

[bookmark: _Toc229245226]
Appendix
· Larger versions of star schema diagrams
· ETL flow diagrams
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