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1.1 [bookmark: _Toc229153976]OLTP vs Data Warehousing

Rags’n’Riches currently relies on an Online Transaction Processing (OLTP) system to manage its daily operations. These systems are engineered for speed and accuracy across high volumes of small, discrete transactions such as recording orders, tracking stock movements across the six warehouses, and processing client invoices [1]

The very design that makes OLTP systems effective at this however, makes them ill-suited for strategic analysis. The data is highly normalised, meaning that it is spread across many related tables to reduce redundancy. This is ideal for recording a new rental tables order quickly, but it becomes a significant limitation when a director wants to interrogate months of historical data across multiple dimensions simultaneously. Running those kinds of queries against a live operational database is not only slow but risks degrading performance for the staff who depend on it daily.

A data warehouse addresses this fundamentally differently. Rather than optimising for write speed, it consolidates and organises historical data from across the business into a structure built entirely for reading and analysis as data warehouses are “primarily concerned with decision analysis” [2]

For Rags’n’Riches, this distinction matters practically. The finance director needs to analyse which rental schemes are most profitable over time. The sales team needs to understand which clients generate repeat business. Neither of these questions can be answered without compromising its performance. A data warehouse enables the board the strategic visibility needed to grow confidently.

1.2 [bookmark: _Toc229153977]Data Warehouse Architecture and ETL

A data warehouse does not exist in isolation. It sits at the centre of a broader architecture that connects the company’s existing operational systems to a single, unified analytical environment. At a high level, this architecture consists of three layers. The source systems, the ETL process, and the warehouse itself [3]

For Rags’n’Riches the source systems are various operational databases already in use across the business. These include the orders database, the transport and stock movement system, the delivery and returns database, the inventory and damage records, and the finance system. Each of these captures a different part of the business, but none of them communicate with each other in a way that allow for meaningful cross-functional analysis. External data sources such as fuel card transaction records mileage tracking also feed into this layer, providing additional operational context that would otherwise be lost. This is where ETL comes in. ETL stands for Extract, Transform and Load. It is the process by which data is pulled from each source system, cleaned and restructured into a consistent format, and then loaded into the data warehouse [4]

It is important to reassure the board that this process runs entirely in the background, typically overnight or at scheduled intervals, and has no impact on day to day operations. Staff processing orders in Abergavenny or logging a damage report in Durham will notice no difference. The warehouse receives a steady, scheduled flow of refreshed data without ever interrupting the systems that staff rely on.

The transformation stage deserves particular attention. Data arriving from different source systems will often be inconsistent. A client recorded as “BBC studios” in the orders system might appear as “BBC” in the invoicing system. The ETL resolves these inconsistencies before the data reaches the warehouse, ensuring that every report and analysis the board relies on is built on clean, trustworthy data rather than a fragmented collection of operational records.
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The result is a single, reliable version of the businesses’ data that any authorised user can query without placing any load on the operational systems underneath.

[bookmark: _Toc229153978]1.3 Data Marts

While the central data warehouse holds the full breadth of the company’s historical data, not every director needs access to all of it. A data mart is a focused subset of the warehouse, designed to serve the specific analytical needs of a particular department or user group. [2] For Rags’n’Riches three data marts are proposed. One for the managing director, one for the finance director and one for the sales and marketing director.

The managing director requires a broad overview of business performance rather than granular operational detail. Their data mart would draw together high-level metrics from across the warehouse including utilisation rates, overall rental volumes, stock write-off trends and acquisition activity. This gives the managing director the kind of cross functional visibility needed to make informed decisions about where the business should be investing and where it may be underperforming.

The finance director has a more specific set of needs. Their data mart would focus on revenue, cost and profitability data. This includes rental income broken down by scheme type, delivery cost analysis using the fuel card and milage records, invoice payment timelines and damage compensation claims. Given that the company’s monthly finance reports are already a key management tool a dedicated mart would allow these reports to be generated far more efficiency and with greater analytical depth than is currently possible. [5]

The sales and marketing director needs a different lens entirely. Their mart would centre on client behaviour and rental patterns. Which clients place the largest orders? Which costume categories are hired most frequently and in which seasons? Are there particular warehouses whose specialist stock is in higher demand? This kind of insight allows the sales team to make targeted decisions about pricing, promotions and client relationship management rather than relying on instinct alone. 

Each data mart pulls only the data relevant to its audience which not only improves query performance but also ensures that sensitive financial information remains accessible only to those who need it.

[bookmark: _Toc229153979]1.4 Star Schema and Dimensional Modelling

The IT director will be familiar with the normalised structure of the company’s existing OLTP system. In a normalised database, data is split across many tables to eliminate redundancy and ensure consistency during transaction processing. While this is the correct approach for operational systems, it is poorly suited to analytical queries, which typically need to join large volumes of data across multiple tables simultaneously.[6]

A data warehouse instead uses dimensional modelling. Rather than minimising redundancy, the goal is to make data as easy to query as possible. The primary structure used to achieve this is the star schema, named that because a central fact table is surrounded by a series of dimension tables, forming a shape resembling a star. [7]

The fact table holds the measurable events of the business. For Rags’n’Riches this would include rental transactions, recording metrics such as rental duration, daily rate, discounts applied and delivery charges. The surrounding dimension tables provide the context for those facts. A date dimension allows analysis by day, week, month or season. A client dimension holds information about who placed the order. An item dimension captures what was hired, whether it is common core or specialist stock and which warehouse it belongs to.
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This structure allows complex business questions to be answered quickly without requiring deep technical knowledge to write the queries. 

[bookmark: _Toc229153980]2.1 Internal and External source systems

Before a data warehouse can be designed, it is necessary to identify where the data will come from. For Rags’n’Riches, sources fall into two categories. Internal and external data feeds. 

The internal sources include the orders database, the stock movement and transport system, the delivery and returns database, the inventory and damage records, and the finance and invoicing system. Each warehouse also maintains its own localised stock records which feed into the central system.

External sources include the fuel card transaction data provided by the company’s fuel card provider and mileage records generated by company vehicles. These are particularly relevant for analysing and controlling delivery costs across the six warehouse locations

[bookmark: _Toc229153981]2.2 Star Schema Design

With the source systems identified, it is possible to design a star schema that reflects the core business processes of Rags’n’Riches. Given the complexity of the business, two fact tables are proposed. A rental fact table and a delivery fact table. This approach, sometimes referred to as galaxy schema, allows different business processes to be modelled accurately whilst still sharing common dimension tables [8]

The proposed schema uses a shared-conformed-dimension approach so that rental income, delivery cost and warehouse performance can be compared consistently across the business. For example, the date, client, item and warehouse dimensions should use surrogate keys rather than operational IDs, allowing historical changes such as client name changes, warehouse reassignment or item reclassification to be tracked without overwriting previous records. This is important for Rags’n’Riches because management decisions depend on trend analysis overtime, not just the current operational state. The rental fact table should therefore be stored at the grain of one rented item per order per rental period, while the delivery fact table should be stored at the grain of one delivery or collection event. Defining the grain explicitly avoids double counting revenue or transport costs when productions involve staggered deliveries, multi-warehouse fulfilment or multiple rental schemes. These design decisions make the warehouse more reliable for board-level reporting and support accurate comparison between profitability, utilisation and logistics performance.

Rental Fact Table

The rental fact table sits at the heart of the warehouse. Each row represents a single rental line item, capturing measurable values including the daily rental rate, number of days hired, any discounts applied, surcharges such as the fifteen percent emergency fee, and the total rental value. This granular level of detail allows the business to analyse revenue at any level from an individual item up to an entire production order.

The rental fact table links to the following dimension tables:

· Date Dimension – Covering order date, delivery date, and return date, allowing analysis by day, week, month, season, and year
· Client Dimension – Holding client name, type (amateur, professional, film, studio) and location.
· Item Dimension – Capturing item ID, description, category (costume or prop), specialist or common core classification, and home warehouse.
· Rental Scheme Dimension – Recording the scheme type, such as complete production set, individual item, room in a box, or emergency hire.
· Warehouse Dimension – identifying which warehouse fulfilled the order and its geographic location.

Master data is held within the dimension tables themselves. The item dimension serves as the authoritative record for every prop and costume in the company’s inventory, and It is essential that this is treated as a single, governed source of truth across the entire warehouse [9] Metadata, such as the date a record was last updated or the source system that it originated from is stored as additional attributes within each dimension to support data lineage and auditing.

Aggregate tables are proposed for the most commonly queried metrics, including monthly revenue by warehouse, rental frequency by item category, and client order totals by quarter. Pre calculated summaries of this kind significantly improve query performance for the reports that the board already relies on monthly which avoids the need to scan the full fact table on every request [10]

Delivery Fact Table

The delivery fact table captures each delivery and collection event recording the distance travelled, vehicle used, driver ID, fuel cost, and whether the delivery was standard or staggered. It shares the date, warehouse, and client dimensions with the rental fact table which avoids duplication whilst allowing delivery costs to be analysed independently of rental revenue.

Together these two stars give Rags’n’Riches a comprehensive analytical foundation that reflects how the business operates.


[bookmark: _Toc229153982]2.3 Data Marts and Their Schemas

As outlined in section 1.3, three data marts are proposed for Rags’n’Riches. Now that the full star schema has been established, it is possible to define precisely which data each mart will extract from the central warehouse [11]

Managing Director Data Mart

This mart draws from both the rental and delivery fact tables, aggregating data at a high level. It includes total rental revenue by warehouse, stock write-off rates, acquisition activity and overall order volumes by period. The managing director mart uses the warehouse, date, and item dimensions, pulling primarily from the aggregate tables to ensure fast and high level reporting.


Finance Director Data Mart

This mart focuses on the financial dimensions of the business. It extracts rental revenue, discount and surcharge breakdowns, delivery cost data from the delivery fact table, invoice payment timelines and damage compensation records. It draws on the client, date, rental scheme, and warehouse dimensions. Given the sensitivity of this data access controls at the mart level ensure that detailed financial records remain restricted to the finance team [12]


Sales and Marketing Data Mart 

This mart centres on client and product performance. It extracts rental frequency by item category, client order history, seasonal demand patterns and rental scheme popularity. It draws on the client, item, rental scheme and date dimensions which gives the sales team the insight needed to make informed decisions about pricing and client engagement without exposing underlying financial data.

[bookmark: _Toc229153983]2.4 Simplified ETL Plan

The table below summarises the source, transformation requirements and load destination for each major table in the warehouse:

	Table
	Source System
	Transformations Required
	Load Destination

	Rental Fact
	Orders database
	Standardise client IDs calculate total rental value, apply discount and surcharge logic
	Central Warehouse

	Delivery Fact
	Transport Database
	Standardise vehicle and drivers IDs, calculate delivery cost from milage and fuel card data
	Central Warehouse

	Date Dimension
	Generated
	Create full date hierarchy including day, week, month, season, quarter and year
	Central Warehouse

	Client Dimension
	Orders and invoicing database
	Deduplicate client records, standardise naming conventions
	Central Warehouse

	Item Dimension
	Stock and inventory database
	Resolve item ID conflicts across warehouses, classify as common core or specialist
	Central Warehouse

	Warehouse Dimension
	Stock movement database
	Standardise warehouse names and locations
	Central Warehouse

	Rental Scheme Dimension
	Orders Database
	Categorise scheme types, standardise naming
	Central Warehouse




All ETL processes run on a nightly scheduled basis to ensure the warehouse reflects the previous day’s activity without impacting live operations.


[bookmark: _Toc229153984]2.5 Data Quality and Information Governance

Maintaining data quality is critical both during the ETL process and throughout the ongoing operation of the warehouse. Duplicate client records, inconsistent item classifications across warehouses, and missing delivery confirmations all represent realistic risks for Rags’n’Riches that must be actively managed. Beyond quality, information governance must ensure that access to sensitive data is appropriately restricted, that data is retained in line with UK GDPR obligations, and that a clear audit trail exists for every record loaded into the warehouse [13].
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