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[bookmark: _Toc229667137]Task 1
[bookmark: _Toc229667138]1.1: Differences between OLTP and Data Warehouse
An Online Transaction Processing (OLTP) database and a data warehouse are both used to manage data, but they serve different purposes within a business [1]. Rags’n’Riches already uses an OLTP system to handle its daily operations. This system records and processes routine business activities such as customer orders, stock movements, deliveries, returns, invoices and payments. OLTP systems are designed to process large numbers of small transactions quickly and accurately. For example, when a member of staff enters a new costume hire order, the OLTP system immediately updates stock levels and customer records.

A data warehouse, however, is designed for analysis and decision-making rather than daily operations [2]. It collects information from different operational systems, stores historical data over long periods of time and organises it in a way that makes reporting and analysis easier. Instead of focusing on individual transactions, it allows managers to identify trends and patterns across the company.

For Rags’n’Riches, a data warehouse would provide several important benefits. Senior management could analyse which props and costumes are most profitable, which warehouses perform best, and which customers generate the highest revenue. The finance team could more easily produce monthly reports showing profits, delivery costs, damaged items and stock write-offs. The company could also forecast demand for specialist items and plan future acquisitions more effectively.

Another major advantage is that analytical queries would not slow down the operational OLTP system used by staff each day. This means the company can continue processing customer orders efficiently while management simultaneously carries out large-scale business analysis.



[bookmark: _Toc229667139]1.2: Data Warehouse Architecture and Source Systems
A data warehouse is a central system used to collect, store and analyse information from across a business. Unlike the OLTP systems used by Rags’n’Riches for daily operations, the data warehouse is designed for reporting, trend analysis and strategic decision-making. It combines information from many different systems into one organised location. [3]

For Rags’n’Riches, the data warehouse would receive information from several internal and external source systems. Internal systems would include the orders database, stock control system, transport database, delivery records, invoicing system and fuel usage records. External sources could include mapping and distance services used for delivery pricing, supplier information, or market trend data relating to film and theatre production demand.

[image: ]The architecture of the proposed data warehouse can be shown below:


The process used to move data into the warehouse is called ETL [4], which stands for Extract, Transform and Load.

· Extract means copying data from operational systems such as the orders and transport databases. 

· Transform means cleaning and organising the data into a consistent format. For example, warehouse names, customer details and stock codes can be standardised. 

· Load means storing the processed information inside the data warehouse. 

The CEO’s concern about disruption to daily operations is important, but ETL processes are normally scheduled to run outside busy working hours, such as overnight. This means the operational OLTP systems continue processing customer orders, deliveries and invoices without interruption. The data warehouse uses copied data rather than directly working on the live systems.

This architecture would allow Rags’n’Riches to analyse long-term business performance more effectively. Management could identify the most profitable warehouses, track delivery costs, monitor damaged stock and forecast demand for specialist props and costumes. As the company hopes to expand alongside growth in the UK film industry, the data warehouse would provide reliable information to support future strategic decisions.



[bookmark: _Toc229667140]1.3: Data Marts for individual departments
Data marts are smaller, specialised sections of a data warehouse that are designed to meet the needs of a particular department or group of managers [5]. Instead of giving every manager access to all company data, a data mart provides focused information that is directly relevant to their role. This makes reporting faster, simpler and easier to understand. For Rags’n’Riches, separate data marts could be created for the managing director, finance director, and sales and marketing director. Each would draw information from the main data warehouse but would present it differently depending on business requirements.

The managing director’s data mart would provide a high-level overview of company performance. This could include total revenue, monthly profits, warehouse performance, delivery costs, stock write-offs and customer growth. Dashboards and summary reports would allow the managing director to quickly identify trends and make strategic decisions about expansion, staffing or investment. For example, they could compare which warehouse generates the greatest profit or identify whether emergency orders are increasing.

The finance director’s data mart would focus on financial information. It would contain detailed records of invoices, customer payments, delivery expenses, fuel costs, damaged stock and replacement charges. This would help the finance department monitor cash flow, control operational costs and identify unprofitable activities. Reports could also highlight late payments from customers or rising transport expenses between warehouses.

The sales and marketing director would require a different type of information. Their data mart could analyse customer behaviour, popular costume types, seasonal demand and repeat business from theatre companies or film studios. It could also identify which productions generate the highest income and which specialist items are most frequently rented. This information would help the company target advertising more effectively and decide which new props or costumes should be acquired.

Data marts provide several advantages for Rags’n’Riches. They improve reporting speed because managers only access the information they need. They also improve security by limiting access to sensitive data. Most importantly, they allow managers to make better-informed decisions using accurate and relevant business intelligence. As the company grows, data marts would help each department focus on improving efficiency, profitability and customer service without becoming overwhelmed by unnecessary information.

[bookmark: _Toc229667141]1.4: Structure differences between OLTP and Data Warehousing
OLTP systems and data warehouses organise data in different ways because they are designed for different purposes [6]. Rags’n’Riches currently uses an OLTP system to process everyday transactions such as orders, deliveries, returns and invoices. These systems normally use a normalised database structure. In a normalised structure, data is split into many related tables to reduce duplication and improve transaction speed and accuracy. For example, customer details, stock information and invoice records are all stored separately and linked together using keys.

A data warehouse, however, is designed for reporting and analysis rather than transaction processing. It commonly uses a dimensional structure called a star schema. This structure is simpler and allows managers to analyse business performance more quickly.

In a star schema, the central table is called the fact table. This stores measurable business data, such as rental income, delivery costs or number of rental days. Surrounding this are dimension tables, which provide descriptive information that can be used to analyse the facts.

An example star schema for Rags’n’Riches is shown below:

[image: ]


In this example, the Fact Rentals table stores the main numerical data relating to rentals. Managers can then analyse this information using the dimensions. For example, they could see which warehouse generates the highest rental income, which customers hire the most items, or which costume categories are most profitable during different times of the year.

The dimensional model is less complex than a highly normalised OLTP structure and is designed to improve query speed and business reporting. This makes it more suitable for management analysis and strategic decision-making.


[bookmark: _Toc229667142]Task 2:
[bookmark: _Toc229667143]2.1: Source Systems
For the proposed data warehouse to operate effectively, Rags’n’Riches will need to collect data from a range of internal and external source systems. Internal source systems are the company’s operational databases that support everyday business activities. These include the orders database, stock control system, transport and delivery databases, invoicing and finance systems, fuel usage records, inventory checking tablets and damage reporting systems. These systems provide important transactional data relating to rentals, deliveries, returns, customer payments and warehouse operations.

External source systems would provide supporting business information. These may include mapping and distance calculation services used to estimate delivery costs, fuel price information, supplier databases for new acquisitions, and market trend data from the theatre and film industries.

By combining these sources into a single data warehouse, Rags’n’Riches will be able to produce more accurate reporting and improved business analysis for management decision-making.

[bookmark: _Toc229667144]2.2: Star Schema for Data Warehouse
A star schema is a dimensional database design used in data warehouses to improve reporting and business analysis. It consists of central fact tables containing measurable business data, linked to surrounding dimension tables containing descriptive information. This structure is simpler and faster for analysis than the normalised structure used in OLTP systems.

For Rags’n’Riches, the most important business process is the rental of costumes and props, so the main star schema should focus on rental transactions. Additional stars can support transport, finance and inventory analysis.

The Fact Rentals table stores measurable business information such as rental revenue, discounts, delivery costs and rental duration. The surrounding dimensions allow management to analyse this data from different perspectives. For example, managers could identify which warehouse generates the highest income, which customers produce the most revenue, or which types of props are most profitable.


Because delivery costs are important to the company, a second star schema should focus on transport operations.

[image: ]
This schema would help monitor vehicle usage, fuel spending and delivery efficiency.

The data warehouse should also include master data tables. These contain business information such as customer records, warehouse details, employee information and item classifications. Master data ensures consistency across all reports.

Metadata tables are also important. Metadata describes the warehouse itself, including data source information, ETL schedules, update times and data definitions. This helps IT staff manage and maintain the warehouse effectively.

Aggregate data tables should be created to improve reporting performance. These tables store pre-calculated summaries such as monthly revenue by warehouse, yearly transport costs or total rentals by item category. Instead of calculating totals every time a report is run, the warehouse can quickly access the aggregate tables.

This design would allow Rags’n’Riches to analyse profitability, customer behaviour, delivery efficiency and stock performance more effectively. The use of multiple star schemas also supports scalability, allowing the warehouse to expand as the business grows.


[bookmark: _Toc229667145]2.3: Data Marts Identification
Data marts are smaller sections of the data warehouse designed to support the reporting needs of specific departments. They improve performance by allowing managers to access only the information relevant to their role. For Rags’n’Riches, separate data marts should be created for senior management, finance, sales and marketing, and transport operations.

[image: ]
The management data mart would provide high-level business performance information for the CEO and directors. This would include total revenue, monthly profit, warehouse performance, popular item categories, stock write-offs and customer growth trends. Data would mainly be extracted from the Fact Rentals, Fact Transport and aggregate summary tables.

The finance data mart would support budgeting, invoicing and cost control. It would contain detailed financial information such as invoice totals, customer payments, discounts, emergency surcharges, delivery expenses, fuel costs and damaged stock charges. The schema would include financial fact tables linked to dimensions such as customer, date and warehouse.

The sales and marketing data mart would focus on customer behaviour and rental trends. This mart would analyse which costumes and props are most frequently rented, seasonal demand patterns, repeat customers and the profits of specialist items. Marketing staff could use this information to target promotions and identify opportunities for acquiring new stock.

The transport data mart would support operational efficiency by monitoring delivery schedules, vehicle usage, fuel consumption and transport costs between warehouses. This would help reduce unnecessary mileage and improve delivery planning.

By separating information into specialised data marts, Rags’n’Riches can provide faster reporting, improved security and more focused business intelligence for each department. This allows managers to make better-informed decisions without needing to access the full complexity of the main data warehouse.
[bookmark: _Toc229667146]2.4: ETL Plan & Data Transformations
The ETL (Extract, Transform and Load) process will move data from the company’s operational systems into the new data warehouse. Data will first be extracted from internal systems including the orders database, stock control system, transport records, finance system, fuel card records and damage reporting tablets. External data such as mapping information, fuel prices and supplier details will also be collected where required.

During the transformation stage, the data will be cleaned and standardised before loading into the warehouse. For example, warehouse names and item categories will be converted into consistent formats, duplicate customer records removed, and missing values identified. Rental dates will also be reformatted into a standard structure for reporting purposes.
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The completed data will then be loaded into fact tables, dimension tables and aggregate tables within the warehouse. ETL processes would normally run overnight or during off-peak periods to avoid affecting the company’s daily operations. This ensures that customer orders, deliveries and invoicing can continue without disruption while the warehouse is updated with the latest business information.


[bookmark: _Toc229667147]2.5: Data Quality & Information Governance
Good data quality and information governance are essential for the successful operation of the Rags’n’Riches data warehouse [7]. During the ETL process, data must be checked for errors, duplicate records, missing values and inconsistent formats. For example, item codes, customer names and warehouse locations must remain accurate and standardised across all systems to ensure reliable reporting.

The company must also ensure that sensitive customer and financial information is protected through appropriate access controls and user permissions. Regular backups, audit trails and data validation procedures should be implemented to maintain security and accuracy.

In addition, clear governance policies should define who is responsible for managing, updating and approving warehouse data. This will help ensure that management reports remain trustworthy and suitable for strategic decision-making.
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