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Connolly and Begg [1] note the impact databases have had on the economy and society despite only introduced over 50 years ago. Arguing the importance databases have had within the field of software engineering. Integrated with day-to-day life, Cambridge Dictionary [2] describe a database as 	
“a large amount of information stored in a computer system in such a way that it can be easily looked at or changed”. 
by.  Geeks for Geeks [3] list several databases; including Hierarchical databases, Network databases, object-oriented databases, relational databases, NoSQL databases. Sam [4] expands on this list by adding centralised, distributed cloud, personal, commercial, and operational databases. Varying database types will be discussed throughout this document. 
[bookmark: _Toc126095692]Relational databases
Entity-Relationship (ER) model is a high-level popular data model used often in logical or conceptual database designing. There is no standard, however most books reference either two of the conventional notations as Connolly and Begg give explanation; [5]
[bookmark: _Toc126095693]Chen’s notation 
Uses rectangles and diamonds linked by lines to represent relationships. With an appearance like a brainstorming diagram, it’s generally basic and abstract. Microsoft [6] provides an example which demonstrates a customer transaction. Entities such as bank account, customer and transaction would be represented by rectangles. The rectangles are connected by lines with descriptive text captured in a diamond. Attributes may be branched off with circles. 
[bookmark: _Toc126095694]Crow’s Feet notation 
Connolly and Begg continue [5] Represents a one-to-many relationship using rectangles and lines. Entities are again represented by rectangles. However, as Microsoft explains, [7] there are additional symbols used, a ring representing zero, a dash representing one, crows’ feet would represent infinite or many. 
[bookmark: _Toc126095695]Object-orientated databases
Conolly and Begg [8] introduce object-orientation as an approach which shows promise for solving classic problems in software development. Software engineering usually being a separate discipline to database management. Modelling the dynamic aspects of software, software engineering differs from the static aspect of information storage used by database technology. The use of reusable and standard components whenever possible is what the underlying concept focuses on. Concurrent modelling of data and the processes which act upon the data is possible by combining two disciplines, Object-orientated DBMS and Object-relational DBMS. However, there are arguments and the technology and issues behind them are discussed for three further chapters. 
[bookmark: _Toc126095696]Centralised Database 
Sam [4] also explains users from different locations have the ability to access data stored at a centralised location. Multiple user access results in varying applied authentication procedures. 
Javapoint [9] lists advantages to Centralised databases including the risk of poor data management decreasing, as the data is managed in a central repository it should remain consistent, data quality increases allowing data standards to be defined, and cheaper to have fewer handling the data sets. Disadvantages include, difficult to update an extensive database system, slower response retrieving data, huge potential loss through single point of failure through server failure.
[bookmark: _Toc126095697]Distributed databases 
Sam [4] continues to explain that distribution databases (DDB) are the opposite of centralised databases. Local computers also capture data in addition to the common database through the use of communication links. This allows access to the distributed data. DDB can be broken into two categories. Homogenous DDB meaning same underlying hardware, running same application procedures and operating systems. Heterogenous DDB meaning different underlying hardware, application procedures and operating systems at various sites. 
Javapoint [9] lists advantages including expansion, by connecting new computers to the distributed system. Single point of failure is reduced by having more than one server. 
[bookmark: _Toc126095698]NoSQL databases (nonrelational) 
Java point [9] introduced NoSQL databases as unlike a relational database, it not only stores data in tabular form but does so in various ways. Used initially with the increased need to build modem applications. Advantages include data not being required to be stored in a structured format, suitable for managing large data sets, high scalability, key-value allows users quick access to the data in the database. No listed disadvantages. 
 A NoSQL database can be further divided into four categories, listed below, as explained by Javapoint [9].
[bookmark: _Toc126095699]Key-value storage
[9] Simplest of the four is key-value storage. Every item is stored as a key / attribute name “holding its value together. 
[bookmark: _Toc126095700]Graph databases
[9] A graph like structure used for storing vast amounts of data. Most commonly used by websites such as those used for social networking. 
[bookmark: _Toc126095701]Document-orientated database 
[9] Document-orientated databases is a type which stores data as a JSON-like document. Document model format is the same as the one used in the application code which aids developers. 
[bookmark: _Toc126095702]Wide-column stores
In a way similar to relational databases, Wide-comlum stores represents data. Stored not in rows but in large columns together.  
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