Ryan Morris – Databases Tutorial 1
Introduction
 The first databases were created in the 1960’s, firstly came the Integrated Data Store (IDS), shortly followed by IBM’s Information Management System, these databases paved the way for the navigational database which has eventually evolved into databases we would expect to see today. [1]
 Databases are essential to all aspects of modern life, from education and healthcare to online retailers. Databases come in many sizes but importantly are able to store vast amounts of data in an organised and secure manner.  Some benefits of databases over the traditional method of record keeping are ease of access, management and updating of records. In the current day databases are used for a range of reasons but a typical example would be to keep track of and update customer details such as names, email address, address, contact numbers and payment details. [2]

Types of Databases
There are many different types of databases, each with different uses, but for the purpose of this tutorial, I will focus on the five most commonly used databases. They are:
· Hierarchical databases
· Network databases
· Object-oriented databases
· Relational databases
· NoSQL databases
[3]

Hierarchical Databases
 The hierarchical database is a simple type of database where, as the name suggests follows a hierarchy, it can also be described as following a tree-type structure. One use for this type of database could be for an organisation, where each employee reports to a manager, a manager reports to a director and the director reports to the CEO, these are logical relationships which can easily be replicated within the database.
 Hierarchical databases are regarded as a simple type of database due to the fact that each record has one parent and they are laid out in a logical, simple way. They are simple to maintain and navigate, if you know where you are going. The simplicity of this type of database can be viewed as an advantage as well as a disadvantage, for example a child record can only have one parent. [4] Therefore if a record is used under parent ‘A’, it cannot be used under parent ‘B’, you would have to create an identical record but unfortunately the records wouldn’t be linked and each would be unique.  Another disadvantage is that not every application of a database is suited to this type of database, for example, an online retailer wouldn’t have much use for a hierarchical database to store customer records. 


Network Databases
Network Databases are very similar to hierarchical databases but they have been modified to allow the databases children parts to have multiple parents [3]. For example an employee could work for the engineering department in a large corporation and therefore would come under the engineering manager within the database. The same employee is also a registered first aider so can also be added to a separate parent file within the same database, therefore appearing twice on the same database under two different parents. Although the employee appears twice, the second appearance doesn’t use a unique record on the database and any updates to this record would apply to all instances of this employee on the database. 
The disadvantage of a Network Database is that it can become very complex due to it being “highly structurally dependent” [3].

Object-oriented Databases
An Object-oriented database, also referred to as OODBs, represents data as objects, such as when using object-oriented programming (OOP). Using an OODB allows programmers who use OOP to use the access data in different, often more efficient ways. See the below figure for a simple example of OODB. In this example “Person” is the object and we can get the persons address by using the “livesAt()” method.
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Relational Databases
 A relational database (RDB) is a database where the information is stored in one or more tables within rows and columns. Relational databases are easy to read and understand and it clearly shows which data structures relate to each other. [5] The benefit of using RDBs is that they can use primary keys to easily sort the data based on a selected primary key, this can improve security as an access key can be granted to a user who only needs access to a certain type of data, for example customer names and addresses, but NOT their financial information. [6]  RDB’s are also significantly easier to manoeuvre through data when compared to hierarchical databases [3].
NoSQL Databases
NoSQL databases, also referred to as “not only SQL” or “non SQL” databases [7], are different to all the other databases we have talked about before as they don’t necessarily follow the same tabular relations we have seen previously, for example in relational databases. There are 4 types of NoSQL databases, they are key-value pair based, column-oriented graph, graphs based and document-oriented. [8]  NoSQL databases store data in folders rather than tables.
NoSQL databases are especially useful as they support large numbers of concurrent users (one million plus users) and have no downtime. [9] This type of database enables rapid scalability and is also the database of choice for unstructured data sets, [7] for this reason large companies such as Facebook, Amazon, Netflix and Google utilise NoSQL databases alongside relational databased to store their data. [10]
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