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Now a database is something that is not commonly discussed as it is often an unsung hero behind so much of what we do today, from online shopping to healthcare the humble database serves us well. In this paper I will discuss the distinct types of databases along with uses advantages and even the disadvantages that come with them.
[bookmark: _Toc126072237]The relational database…
So firstly, let us define what exactly is meant by “Database” in modern computing.
[bookmark: _Int_htArtqe2]“An organised collection of structured information or data typically stored electronically in a computer” [1]
The first type of database I wish to discuss is a relational database originating in the 70’s thanks to E.F Codd and becoming a dominant force of data storage in the 1980’s [2] [3]
A relational database works in the principle of having multiple tables arranged in rows and columns, rows form relations and columns form the attributes. Attributes show in no order but will always bear the same relations. [2]
For example, a business might have a table for storing strictly customer details and another for customer orders, each bit of information, an attribute is in its own column, the database then assigns a unique ID or a Key for each row.
Like so:
[image: Calendar

Description automatically generated with medium confidence]
Database example.xlsx
In the above example we have 3 tables, the first takes the customer details such as name and contact details. And uses customerName as a primary and foreign key! The second table is for order details using CustomerID as a primary key, note that the primary key ensures data is formatted and inserted correctly and that the same record is not listed twice. [4] 
And the third and final table shows the stock type and uses the serial number as a foreign key! 
Advantages:
· Work well with structured data. [5]
· Built in integrity. [5]
· Relationships have constraints. [5] 
· Limitless indexing with SQL [5]


Disadvantages: 
· Not horizontally scalable [5]
· Data is normalised and has lots of relations, as such this affects indexing speed. [5]
[bookmark: _Toc126072238]OOD (Object Oriented database)
The next database type to consider is an Object-oriented database, in this type of database and unlike the relational database work with objects which are real entities, such as a car or an item on a to-do list. 
An object is confined to a class in the data structure for both hierarchy and functionality, as such when an instance of a class is invoked it refers to the objects created within that class. 
Objects then have Attributes and methods, attributes being a property such as, name, status or createdate the set of attributes dictate the objects state. An object will also have methods which assign value or modify and operate on the object, for example updatetask() or gettaskhistory()
It could look something like this:


<Code snippet>
Class cheese
{
 String cheeseType;
String cheeseStatus;
Date create_date;
Public void update_cheeseType(String cheeseStatus)
  {
…
   }
}                                                                                       [6]
                                                                                              
Differences between Relational database and an OOD?
Well as discussed relational databases work with tables and with each row representing individual attributes of a record, associations between records are accommodated with foreign keys. A relational database also deals with primitive data sets such as string text and hashes. 
In contrast an OOD (Object Oriented database) will typically manage and store objects directly onto the database servers' disk with no rows, columns, or tables
And associations with objects in an OOD system can be established and persist resulting in very quick queries of data across complex relationships. [6]
[bookmark: _Toc126072240]NoSQL methodology…
 And the last type I would like to consider is the NoSQL method of database design, in this design methodology the database holds a vast variety of data types from documents to multimedia, graph formats etc this broad spectrum is by design of course as it is built to handle specific data models which have flexible schemas for modern applications. [7]
Some types of NoSQL databases include:
Key-value stores, quite simply this is where every item in the database gets stored in the form of an attribute name. So, Key cheeseType “Cheddar” for example [7]
The key must be unique, this identifier allows you to access the data associated with it! [8]
The value then allows you to store anything, text, numbers HTML even! The value can even be an encapsulated object! [8]
[bookmark: _Toc126072241]Potential uses and example: Key-value pairing 
[image: ]
[9]
Above is an example of a phone directory, a key-value database works fantastically well in general web or computing applications like user profiles, or even in networking! Such as an IP layer 3 forwarding table!  [8]














Then there’s the wide column stores, this will accumulate data collectively as a column rather than a row which are optimised for querying large datasets. [7]
[bookmark: _Toc126072242]Potential uses and example: Wide column database
It might look like this:
       Key                   Name                                  Car Licence?  (Y/N)                                                                                             
        1                       Bob David                           Y
---------------------------------------------------------------------------------------------------------
 Favcolour                Likes cheese? (Y/N)
 Blue                          Y 
So, what is this even good for? Well wide column database, well one fantastic application is storing IOT device (Internet of things) sensor data. [10]
[image: Businessman sitting hand on forehead]Of course, there are also document databases which couple every key with a composite data structure termed or labelled as a document, now the documents hold a lot of different key pairs as well as key-array pairs or in some instances nested documents.  [7]There are a lot of databases I know I know! But bear with me we’re almost done!

[bookmark: _Toc126072243]Potential uses and example: document databases 
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As an effective use document databases are great content management tools! Like Blogs or video platforms! Its more intuitive for a developer to use this application as seen in the layout above.









And finally, the fabled graph databases, these are used for storing information about networks, like say social connections! [7]
[bookmark: _Toc126072244]Potential uses and example: “Graph database”
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                                                                                                                            [12]
The graph above demonstrates the essence of a simple social network, here the people (Representing nodes) and their relations (edges), here you can find out who “friends of friends are” [13]
Use: 
Fraud detection? That is right graph databases can see through sophisticated fraud cases, how? Well using relationships to process financial information and transactions in near-real time, combined with fast querying, fraud is easily detected! [13]
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