Tutorial 1 – Discuss various types of databases with examples
In the computing world, databases have become quite a big factor in the technology that we use to go by our daily lives. A database is a system that collects data and information for use by computer systems, these databases are organized in a way that allows for rapid search and easy retrieval of data [1]. Information is collected in these databases by basically every company that you can think of nowadays. The government would be a big one for collecting information, they usually have information on just about every citizen that lives within the country including information on a person’s address, national insurance number, phone number, full name, date of birth, email address and many more. China specifically is a country that is known for its mass data collection and surveillance, with Beijing constructing datasets on “intelligence and military applications” [2] which is something that aspire to use for use in artificial intelligence.
	One of the tools that is most used to manage a database is called Microsoft Access, which is a Database Management System (DBMS). You may have found yourself using this if you’ve ever taken a GCSE or A Level course on Computer Science or ICT. As most databases may contain data collected in a list the data “becomes hard to understand in list form, and there are limited ways of searching or pulling subsets of data out for review” [3]. These problems may introduce inefficiency for you and may lead to you taking a very long time to find the information you need, leading to delays or even inability to find data. This may suggest that it’s time for you to switch to a DBMS software. A few examples of these would be MySQL, as said before Microsoft Access, Amazon RDS or Razor SQL. Microsoft Access would be described as an entry level software though and is nowhere near as advanced and compatible as other software’s like MySQL for example. It was revolutionary on its release but as time has passed Access has become increasingly more outdated. 
	Getting into actual databases, we can first start with relational databases. A relational database can be described as “a type of database that stores and provides access to data points that are related to one another” [4]. In a relational database each record is stored under unique IDs (also described as a primary key). Within these databases you can link information from one table to another creating a foreign key for each record. This allows you to have multiple sets of data stored in one database. Before relational databases were a thing, databases were unique to different types of software which made it difficult for developers to build separate applications to utilise information created by another program. This is when the relational database model was designed. This data model “provided a standard way of representing and querying data that could be used by any application” [4]. This was quickly established as being a strong way to manage data as you could utilise multiple tables to store your data, allowing it to be easily structured and readable by both humans and computer systems. As I mentioned before though, throughout the more recent years, SQL was adapted as the main language for database queries which was recognised by being generally better as other approaches must define individual queries [4].
	Another type of database we will look at is object-oriented databases. These types of databases were created to “meet the need of coupling object-oriented programming languages with a database” [5]. These types of databases have been around since the late 1970s but due to the popularity and efficiency of relational databases have seen low adaptation in more recent times. Developers have noticed though that object-oriented databases tend to deliver fast queries with lighter code [5]. Object-oriented databases are typically used to handle more complex data sets which compared to relational databases can be more efficient. They are also quite popular in more object-oriented languages like “Java, Kotlin, C#, Node JS (React), and Swift” [5].
	The next type of database I’ll be talking about is a distributed database. A distributed database is a centralised database “that consists of two or more files located in different sites either on the same network or on entirely different network” [6]. This would be a good type of database for use in a university network, school network or a hospital or government system. Through the use of a database management system a distributed database can integrate data logically so that data can be managed from anywhere on the network as if it was on the same network in the same location [6]. The data is also synchronised periodically that allows for any changes that are made throughout the network to be synced throughout the entire network. This means that there will be no data clashes and that if the same dataset or the same row is changed by multiple users that it will be updated accordingly, and no data will go missing. 
	The final type of database that I’ll be looking into is an open-source database. I’ve already mentioned one of these in the form of MySQL earlier while discussing MySQL and Access but it’s not the only type of open-source database out there that is used. An open source database is “any database application with a codebase that is free to view, download, modify, distribute, and reuse” [7] that has a licence that allows “developers the freedom to build new applications using existing database technologies” [7]. In relation to MySQL this can be seen quite a bit as there are multiple variations of the code including modern day forks that still exist in the form of MariaDB and Percona and forks that have come and gone like Drizzle, WebScaleSQL and OurDelta.
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