
Introduction
As my first tutorial activity, I will be researching different types of databases, how they are designed, the advantages of using a specific type of database and the subsequent disadvantages. 

Centralised Database

A centralised data base is typically hosted locally, using hardware and wired internet connections to access and update information. The database is stored in one location, as opposed to a cloud hosted database. A centralised database is often used internally within an organisation, accessed by different departments. This could be a business, using a centralised database to store product or customer data. 

Alex Osnman of TutorialsPoint [1] lists advantages and disadvantages of operating a centralised database. As the data is hosted locally, a wired connection is more reliable and increases the data’s integrity. Additionally, the data is more secure and less vulnerable to cyber attacks, as the data con not be accessed from outsider of the organisation. Data redundancy is reduced within the centralised database, as the data is stored in a single location, as opposed to multiple cloud based data stores. 

There are disadvantages of a centralised database. Such as; slower search times, caused by high traffic. As all the data is stored in a single location, if multiple employees try to access it at the same time it can cause a problem. Additionally, if there are no database recovery protocols and the system fails, the data could be at risk. Therefore, it is important to perform regular back-ups. However, data will only be recoverable at the point of the latest backup. 



Hierarchical Database

A hierarchical database contains data stored in the as records and organised into a linked parent-child structure, in which one parent data can have many sub sets of data. 

A hierarchical database allows users to add, update or even delete information easily. This can make certain processes for efficient. However, this can be limiting as data sets can only have one parent item, which isn’t suitable when storing data that requires multiple parent items. For example, if you were using a hierarchical database to store employee information, they can only be assigned to one manager data set, as opposed to multiple supervisors. 

Cloud Database

A cloud database is hosted by a cloud platform, like a Google or Amazon Web Service. Although a cloud database has traditional database benefits, it also has added flexibility and increased functionality. Additionally, this reduces the need for on-premises hardware, just a reliable internet connection. Therefore, a cloud database is more scalable for expanding organisations who would not need to purchase additional equipment to accommodate business growth. 

A cloud database is typically preferred when building mobile applications, as user can access data from anywhere. This can be achieved with API, where an application is able to query a database with an API key, headers and query. 

A cloud database has increased disaster recovery protocols as backups are performed frequently on remote servers. Additionally, most cloud databased encrypt data. 

Despite some security benefits, there are also security risks with a cloud database. Users with access to the database could be targeted by cyber attackers, who could hijack a system and intercept data. An additional disadvantage could be server downtime or outages, which is prevalent with on-premises centralised databases. Although most cloud platforms guarantee a certain level of reliability, it cannot be guaranteed to always be online. 
MongoDB, a database management system [2] list different advantages of a cloud based system and explain that some advantages are dependant on the application needs. For example, some applications may not need to access information 24/7, only during business hours. 

NoSQL Database

NoSQL databases are flexible and can accommodate different database schemas, useful when building mobile applications. There’re also different types of NoSQL databases. Such as; Key-value, document, graph, in memory and search. 

Certain types are more beneficial depending on the application using the data. For example a graph database would only include keys and subsequent values, typically required when displaying data visually. 

IBM [3] describe the differences between a NoSQL and a standard SQL database. SQL stands for ‘Structured Query Language’ and stores data in a multiple tables in a specific structure. Whereas NoSQL can accept different data structures. 
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