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1. Discuss various types of databases with Examples

It is quite fair to begin the discussion talking about the file-based database system as it was the earliest attempt to digitise information. Although this system is now outdated it is worth looking back over. The traditional file-based system allowed people to sort and record data in a somewhat organised way, with each file seemingly being related to something in the real world, such as a receipt or car. However, this file-based system comes with many drawbacks. One obvious drawback is the accessibility of the recorded data; such pieces of information being kept in lockers and file cabinets. Suppose a large company were to utilise this approach, pieces of data could become isolated at different departments of the company. Not only does it become increasingly difficult to access, but this will also most likely lead to a duplication of said data. This lowers the productivity of a business and is particularly wasteful as it costs money and takes up further storage space [1]. Another negative of this system was also the inability to cross reference the data found in the database.

The next type of database is the hierarchical database. The data in this is organised into a tree like structure with differing levels of data that can be linked to another piece of data. The data take on a parent-child relationship; with each ‘parent’ data being linked to one or more ‘child’ data records. A benefit of this data structure is that information can be retrieved quickly and efficiently due to the structure of the system being logical and well-planned as well as organised storage of the data.
However, due to the rigid structure of this database, it is not flexible enough to handle complex data relationships or substantial changes in data structure. This also makes the database challenging to maintain and update as changes in the data structure can affect the whole data system due to the relationships between data. Another negative deriving from the rigidity of the database is that they are unable to support complex forms of data relationships due to the simple one-to-many relationship that it uses [2].

Another database is a network database. Data is organised into records with different attributes and allows for multiple owners of the data. This progresses from the hierarchal type as it allows for a many-to-many relationship. The primary advantage of this structure is obviously the accessibility of information as the many-to-many data relationship allows for multiple access paths to the same record, an example being a medical database with doctors and patients. This makes this structure more flexible than its predecessor [3]. However, it is still not very flexible as it is again difficult to maintain and implement and is not able to satisfy the relation issues that come with the many-to-many structure and assigning new owners [4].

Object oriented database (OODB) are another kind progressing from the network database type. Data in this are structure as objects each having bits of data related to the object known as ‘attributes’ such as age, name, status, behaviours etc. This allows data to be organised in a much more versatile way with allowing for objects to be related to other by their properties [5]. An advantage of this database is that large and complex data types can be accessed relatively quickly and easily by users due to encapsulation of the database. However, not many took to using OODB and therefore it wasn’t widely accepted. Although the complex nature of the database is an advantage, it is also a drawback as performing complex and simple queries use the whole structure resulting time lost during these actions [6].

The next type of database is the relational database. This is a very simple yet powerful structure that consists of named columns and rows. The data has pre-established relations [1]. Relational databases are great for structuring data in a readable format. This is beneficial as it allows for ease of use by users of the database as well as the use of complex and simple queries being performed due to its simple structure. Another advantage is that multiple users can access the database. This allows. For example, multiple functions of a business to be able to access and use the data quickly and efficiently. Additionally, access to data can be restricted making it much more secure. A disadvantage of this type of system is that it can be very expensive to set up and maintain, and so dissuades small companies from using them. Another issue is that the physical storage of the data is large due to the use of rows and columns taking up nig amounts of computer memory [7].
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