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Description automatically generated]Hierarchical database
A hierarchical database is designed as a one-to-many relationship between its elements, they are usually represented as a tree like diagram. A hierarchic database starts from a root node or a parent node and contains one or many child nodes, with a child node only has one parent node. Data stored within a child node or record are called fields and can only contain one value. In order to get a given field you would have to traverse the entire tree with either pre-order, in-order and post-order traversal. [1]Figure 1 Hierarchy database example

Some advantages to using a hierarchical database is that you can retrieve data fast and efficiently as everything is stored in a structured and organised way making it very predictable, this allows it to be very easy to navigate and understand for someone looking at it for the first time as it is all structure out neatly. Because of this it makes it easy to add and delete elements as it is already in a structured format and won’t affect any of the other data.
However, because of the way it is structured it makes it very limited in its flexibility and cannot handle multiple or complex relationships. This further complicates things when maintenance is need or to update the structure of something as it can negatively impact the rest of the database. [2]
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A network database is based upon a hierarchical database with the exception of the child node, as they can now have more than one parent node, therefore making the database a lot more complex. Because each child node now can have more than one parent node the diagram of the structure changes from a tree to a graph to accommodate child nodes having multiple parent nodes.
Compared to the hierarchy database the network database is better because it can work with one to many and many to many relationships making it more flexible, this also makes it faster an easier to traverse the database as nodes are linked together. The integrity of the data is also very strong as each child node must have a parent node; it makes sure that the parent node is made first before the child node.
Since a child node can have more than one parent node it means that the database gets a lot more complex as each node must be assigned with a pointer, and because of the pointers when the data needs to be changed in some way so do the pointers and this results in less performance. An additional point is that when the database has been populated with data adjusting the structure becomes very difficult as the current data needs to be protected. [3]
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An object-oriented database consists of an object-oriented program and a relational database, it deals with data as an object and is given to the user as an object package instead of tables.
This gives many advantages like it being quick and easy to save and retrieve data which allows more real-world data to be modeled more precisely this is further help by being able to hold very customized data. Not only can this database store data, but it can also hold object-oriented programs, this makes many other things easier because it works well for object-oriented programming languages, and this results in the code being a lot simpler.
Since it stores objects, it makes it a lot harder to learn for non-programmers as they are a lot different to other databases, this could also be due to user not being able to access specific classes or objects within the database, furthermore there is also no security which could results in data being leaked. [4]
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Relational databases are a collection of tables with predefined relationships and in each table there is usually a column for which a unique id is stored for that row. The structure of the database is different to others as there is a logical and a physical storage structure. The logical data structure is how users request the content that is needed while the physical structure is how the data is structured within like table names and relationships between tables. This allows the administrators to change the physical data without touching any of the data that has been added to the database. [5]
Many benefits come with using relational databases since tables can easily be made and linked together without the use of having to create a new database, since the data can be stored in tables, it can easily be queried and filtered to gather the exact information that you desire. Compared to other databases data is only stored once without the need for duplicates. Users using a database management system can restrict who can access what data making sure that all the data is secure, which comes in use when multiple users can access the same database at once.
However there are problems that come with using relational databases with the main one being that you have structured it well and need time to plan so that all the data can be fitted into the table. This also affects the flexibility of the database as large unstructured data can’t just be added, this is also the same with dynamic data since the data keeps changing and so must the database but that takes time. The is also not much in scalability since it is difficult to handle across multiple servers mainly because the data set gets larger and more distributed the structure of it gets more disrupted. The use of multiple servers also has performance problems like response time. [6]
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