Database concepts
Introduction
A database is a collection of relatable data or information that is stored in electronically in a structured way so that it can be systematically queried, and it is managed by a database management system. [1] The data is normally stored in tables which means that the data can easily be found, and any new or changed data can be written to these database tables. The data within the database can be accessed, changed, and managed as well as new data being added or deleted. [2]  Databases have evolved over time from File Systems, through Hierarchical, Network, Relational, object with Object Relational databases being the most recent.      
File Systems 
File based systems were an attempt to convert a manual way of storing physical data electronically, like a manual filing system.  it was essential that the file structure is known in order to navigate the database to retrieve the information that is being searched for. In the file system database, the data is decentralised which means that data may be duplicated in many files, and there may be many ways of querying this data as the files may be stored in different formats. This makes this type of database inefficient and costly to operate and complex queries may likely take more time and effort to return the result. [3]      
Hierarchical Databases
Hierarchical databases were created in the 1960s the files and tables are related to each other from an initial file or table, each file or table can have many child tables or files, but these child tables can only be related to one parent at a time. While the database may be easy to navigate from one related table to another, they do tend to have some issues when adding new child tables or pages. The adding or removing of tables can have the ability to change the flow and potentially many changes may be needed to child pages or tables directly below the new entity. 
When making queries on the database the order of the tables is complex, especially when the query needs to traverse the database to fulfil a result. The whole path needs to be known to get the required result, and this can mean going up and down the file tree to fulfil the query. This can make this type of database difficult to manage and search against with more complex queries especially when the pages do not closely relate to one another. [4]           
Relational Databases
Relational databases first appeared in the 1970s, they are often highly complex and can hold vast amounts of structured, related data in many tables. These tables provide a standardised way of being able to query the data held within them. [2]  These tables are organised in such a way that they are related to one another by primary or foreign keys. 
Queries are generally made using Structured Query Language (SQL) the SQL queries can be written by joining elements of different tables together by their tables common primary or foreign keys. [2] [1]
Primary keys need to be unique to identify and isolate the data held on each row of a table. To make a simple query the user must know the table name, the column name within that table and the primary key of the row in which the required data is held. [1]
Foreign keys are used to reference primary keys and are often used to reference primary keys when making queries on related information from different tables. [1]
Relational databases have other features such as table views, and the databases data dictionary which explains the definitions of the columns within each table, security considerations (table access rights) and definitions of the database structural elements. [1]
Relational databases allow easy access to information by using SQL queries which can return complex data spread over many tables from within the database.
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