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Differences Between Online Transaction Processing (OLTP) and a Data Warehouse 
OLTP  
Online transactional processing (OLTP) is a data processing system used in databases that handle transaction-based applications in real time. [1] 

OLTP databases are often used in services such as ecommerce, online booking, and financial transactions because they have been optimised and can support multiple users performing transactional tasks simultaneously. [1] 

There are two important characteristics of an OLTP system, they are concurrency and atomicity. Atomicity ensures that all steps in a transaction are complete. If any step fails at any point, then the transaction will not continue. Concurrency will prevent several users from changing the same data simultaneously. For a transaction to be completed successfully, all changes in the database must be permanently implemented. This term is known as atomic state fullness. [2] 

Data Warehouse  
A data warehouse serves as a central repository within an organization, storing large volumes of structured and unstructured data. It facilitates the analysis of various types of business data, often historical but can store current data. The analysis occurs within the data warehouse to enable the operational database to continue collecting real-time data and supporting the day-to-day operations of the business undisturbed. [3] 

Data within a data warehouse can originate from diverse sources, including customer-facing systems, other databases, internal and external applications. The data warehouse centralises and consolidates all this information. Businesses can then use the data to discover trends, patterns, and relationships, empowering them to make well-informed decisions. As more data accumulates over time, a valuable historical record is established, providing significant insights for data analysts. [4] 
 
Differences  
The main difference between a data warehouse and an OLTP system is in their design. OLTP systems are designed to normalise data and insert it into a database as quickly as possible. In contrast a data warehouse is designed so that data can be extracted as quickly as possible. [5] 

Expanding more on their differences, data in OLTP systems have the most recent and up to date data as new data is constantly being uploaded to the database. Data warehouses store historic data that has been collected from a previous period, the data is updated and removed periodically. [6]  

Data warehouses store slightly less detailed data as it has been obtained from the past and can be difficult to understand. OLTP systems hold more detailed data because it has been collected from the present time and if a greater understanding of the data is required then more can be accessed for clarification. [6, 7] 
Another difference between the two systems is that OLTPs allow the user to read, update, and delete data. Whereas data warehouses provide a read only view of data, not allowing users to update or delete it. [8] 
Benefits of a Data Warehouse 
Data warehouses solve the issue of that organisations face when storing vast amounts of data. In some cases, the amount of data can be overwhelming for businesses to process, additionally simply storing the data can be costly. A data warehouse can store and organize the data in a single location, this way it makes it easier for organisations to process and analyse the data. [9] 

Data warehouse can provide invaluable business insights for organisations, this compared with other BI systems allow the business to make better informed decisions, generate more revenue, discover new consumer trends, and discover ways to cut costs. [10] 

Data warehouses can provide ways of automating certain tasks by using software-defined workflows. These systems can automate tasks such as data transfer and extraction, reducing data collection times, and make information easier to understand for company stakeholders. Automating certain tasks such as data analysis can provide the company with insights quicker than usual. This would mean that the business can make important decisions earlier and possibly prevent issues or find the root of a particular problem earlier. [11] 

Architecture of a Data Warehouse  
Bill Inmon, author of “Building the Data Warehouse.” is widely considered as the inventor and father of data warehousing.  
He describes the architecture of a data warehouse as “A subject-oriented, integrated, time-variant, and non-volatile collection of data in support of management's decision-making process.” 

When Bill mentions “subject-oriented” he is referring to how the data in a data warehouse is organised around a specific subject rather than the origins of the data. It can be thought of storing books in dedicated sections such as fiction or history within a library. Each of these sections have subcategories, so the history section might have an ancient history subcategory. The subject-oriented nature of a data warehouse gives users a simple view of the subject data while excluding data that is not required for decision making. [12, 13] 

The next characteristic of a data warehouse is integration. A data warehouse can combine data that has collected from several sources into a single comprehensive and consistent warehouse. This is well demonstrated in scenarios where a user must type in their country, some systems may have the UK has United Kingdom or abbreviated as UK. Integration would reconcile the two versions and provide a consistent system.  [14] 

The process can also help avoid errors such as typos and make the data more consistent. Additionally, integration makes it easier for users across a company to immediately access the real time data. [14] 

The next attribute of a data warehouse is time-variance. Data warehouses can retrieve data that is 3, 6, or 12 months old, in some cases even longer data can be analysed. This data is known as historical data. [15] 

The final attribute defined by Bill is non-volatility. This refers to the fact that the data in a data warehouse is permanent and does not get deleted or overwritten. This ensures that the data is stable and reliable, this results in good quality data that can be analysed. It also means that the data is read-only and refreshes at certain time intervals. [16] 

Internal and External Data 
The data that is inputted into a data warehouse can come from a variety of places, there are also different types of data. 

Internal data refers to information collected or generated within a business, the data can come from areas such as human resources, inventory, analytics, sales, and finances. External data comes from outside of the business and from the market, it can include customer, competitor, research, feedback, and trend areas. [17, 18] 

Studies have shown that business analysts find internal data to be most useful. A business survey found that 70% of analysis focus on internal data when conducting business intelligence. [19] 

Both types of data are useful for businesses. Internal data is used to run the business and optimise their operations. External data can help discover what competitors are doing and understand the customer base. [17] 

Extract, Transform, and Load (ETL)  
ETL is a process that combines data that was generated from multiple sources into a single central repository, this is known as a data warehouse. ETL organises and cleans the raw data which has come directly from a source and prepares it for data analytics and storage. [18] 
Organisations gather different types of data from a variety of sources, it is important to format and structure this data as it makes it easier to use for analytical tasks. For example, a marketing team would have no use to analyse sales data, instead they would use customer feedback and CRM (Customer Relationship Management). The ETL process can separate the sales data and customer satisfaction data so the relevant departments can make use of the data that is useful to them. [18, 19] 

There are three processes that make up ETL:  
1. Extraction – This step determines the systems where the data resides, it then extracts the relevant data from these systems. [20, 21]

2. Transformation – This stage transforms the diverse data into a consistent structure or format, so it is ready to be inserted into the data warehouse. Transforming the data better suites it for analytics. [20, 21]

3. Loading – The loading process identifies where the transformed data should be loaded to (data repository or data warehouse). The insertion process involves updating existing records, appending records, and adding new records. [22]
Data Marts 
A data mart is a specialized type of data warehouse that is designed to accommodate the analytical needs of a specific department or set of users within an organisation. As a data warehouse is a central repository for large amounts of data from various sources, it can be useful for organisations to access data for a specific business function. Data marts are useful as they save time for analysts because they do not have to spend time manually searching through complex data sets for the specific data they need. [23] 

Managing Director  
The managing director can use key performance indicator data marts to assess the general performance of the staff and company along with whether it is achieving its goals and objectives. The managing director can also use risk assessment data marts, the data can be aggregated to show the risks from different areas of the business. 
 
Finance Director  
The finance director can use a data mart to pull detailed and specific data from the financial database. The data mart will allow the director to produce a detailed variety of reports, they can use data such as revenue, expenses, and profits to produce annual or quarterly reports. This type of data will be beneficial for the company as it will show the general health of the business.  

Other data highlighted by the data mart can include profit margins, ROI, and revenue growth rate. This data can be used to develop reports that can indicate to Cambrian Real Estate how well the company’s revenue is growing and whether they are investing in areas that provide an acceptable return. It can also provide insight into whether the company is making sufficient profit.  

By looking at specific historical data from the warehouse, the finance department can create projections that show if the company is generating more revenue compared to previous years. This can give an insight into whether the business’s revenue is growing or shrinking. As well as that, it shows the expected amount of revenue generated in the future, knowing this information can give the company insight into what investments can and can not be made.  

It is crucial the company has access to this type of financial data as it will allow it to create well informed decisions regarding future investments and actions that need to be taken to ensure the survival and growth of the business.  

Marketing and Sales Director 
The marketing and sales director can use a marketing data mart to track the sources of where website users came from, the conversation rate, and customer retention after sales. The data mart uses sources such as email automation data, weblogs, and customer retention data. The marketing team can study this data to see how they can make more engaging advertisement emails or increase the conversation rates.  



Social media data can be integrated into the data mart, the marketing team can analyse post engagement, social medias campaigns, and how effectively the accounts can funnel customers to the sales platform. The team can see what posts or strategies do well and which posts are not worth making, knowing this information can give the social media team 
They can also use a sales data mart to discover the annual and quarterly sales. It can also give insights into which property locations are the most profitable.  

Normalised’ Structure of an OLTP System 
Database normalisation is a process that involves trying to minimise data dependency and redundancy, this is done by organising data into tables and linking relationships between them with certain rules applied. The purpose of normalising data is to reduce anomalies, improve data integrity, and improve the performance of the database.  
 
A normalised structure is created using a series of steps, these normalisation steps are represented as 6 types of normal form. [24] 

Dimensional’ Structure of a Data Warehouse 
When referencing to data warehouses, the dimensional modelling structure is a technique that is used to optimize the data storage within the data warehouse. This structure optimizes the quick retrieval of data. [24] 
 
Differences  
The purpose of an OLTP system is to manage the real-time day-to-day transactions of an organization. These transactions can include the inputting data updating records withing the database. 

Data warehouses focus more on the reporting and analysing of this data. They take all the data coming from different sources and consolidate it into a single location.  
The structure of an OLTP system is normalised, meaning it does not have as much duplicated data the data is divided into the appropriate tables, by dividing the data it reduces data dependency. Data warehouses are dimensional which means they are made up of dimensional and fact tables.   

The tables in an OLTP system are typically smaller than those in a data warehouse. OLTP tables contain fields related to transactional processes and the relationships are made using primary and foreign keys. The fact tables from a data warehouse are quantitative and contain data related to revenue, sale numbers, profits, and other areas that can be measured using numerical values. The dimension tables provide context for the data in a fact table, they can include fields such as real-estate locations or the size of the property. [25] 







Star Schema  
Fact AnnualSales 
Fields: 
· SalesD 
· CustomerID  
· PropertyID  
· PurchaseValueID 
· DateID 
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Fact Table: TotalSales 
Fields: 
· TotalSalesID  
· CustomerID  
· PropertyID  
· LeaseAgreementID  
· PriceID  
· DayID 
· MonthID 
· YearID 
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Data Mart 
A sales performance data mart can be used with the TotalSales table. It can offer analytics and insights regarding the overall sales performance within Cambrian Real Estate Company. The data mart can provide key performance indicators for conversion rates, it will show the ratio of inquiries and leads that lead to successful sales. It can also show the company’s sales growth rate, the data mart can show, as a percentage the number of sales over a certain period of time. Another data mart can show the acquisition costs that come when the business acquires new customers, the costs can come from advertisements or sale representatives.  

Below is a data mart that will be useful to the sales and marketing director as it shows data on customer behaviour and sale performances. It shows how likely a customer on the website will view a property and purchase it.   
 

ETL 
This is the ETL diagram that shows the process of creating the dim and fact tables for the TotalSales table. The two tables on the left hold the property details and sales data, this data is extracted and placed into organized dim tables. The data from the dim tables is then loaded into the fact table.  
 
 
 
 
 
 
 
 
 






 
Fact PropertyType 
Fields: 
· PropertyID    
· PropertySizeID   
· PropertyValueID   
· PropertyTypeSalesID   
· PropertyLocationID   
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Data Mart 
[image: ]


















 
ETL  
 
[image: ] 
 
 
 
 
 
 











[bookmark: _Toc156853857][bookmark: _Toc156853924]Data Quality and Information Governance
Data quality and information governance are crucial parts of maintaining quality data management. 
Inaccurate data can result in serious issues for an organization. Inaccurate data can originate from incorrect data entry, as a lot of data is entered manually by people, there is a great risk of human error. Typos and incorrect data format can be mitigated by using data validation. 
Issues can also arise when there is a lack of clear documentation, policies, and instructions for staff when they are working with the data. If staff does not have a clear understanding of how to handle the data, then misinterpretations can happen along with data misuse. 
Another concern that organizations must be aware of is the storage of personal information. If an organization stores any personal or sensitive data, it is crucial that it is handled and protected accordingly. Serious fines and legal action can be opposed onto those who mishandle the data. [26]
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