Discussion of Database Types

Introduction

This document will discuss the differences in the type of databases that are available. This will cover the features and types of the database and discuss the advantages and disadvantages of implementing these types of databases. The types of databases that will be covered in this document are:

· Relational databases
· Object-oriented databases
· Open source databases
· Cloud databases

Relational Databases

Relational databases organize the data held in inside within tables, within the tables records are stored. The tables may have multiple columns which record different attributes of the record  [1].

Each column within the table has a fixed datatype for example integer or string. All data within that column must share the same data type  [1]. A relational database will identify columns by a user-defined attribute name for example ID or name [1]. 
 
The advantages of using a relational database are that it they are useful for structured data, they are great for complex queries, it is easy to navigate data within them, high reliability and transactions are secure.  [2]

The disadvantages of relational databases are, data processing can be slow although this can be sped up with more expensive hardware, there is an up-front schema definition and there is no adaption to changing requirements.  [2]

Some example of types of relational databases are:

· Microsoft Access
· Oracle
· Microsoft SQL Server

Object-oriented Databases

Object-oriented databases are databases that work with complex data objects much like objects that are used in object-oriented programming languages  [3]. An object-orientated database management system will work in concert with object-oriented programming to facilitate the storage and retrieval of the data  [3]. 

The advantages of using an object-orientated database are that if a developer is using object-orientated programming and has a need to manage complex object-to-object associations then an object-orientated database is a great choice. Since there is a close alignment with the database structure to object-orientated programming the code used is simpler and lighter then that used in a relational database [3]. 

The disadvantages of using an object-oriented database are that relatively simple operations may be sub-optimal, also as with relational databases where there is a standard approach in using structured query language no such standard exists for object-oriented databases  [3].

Open Source Databases

An open source database is a system which is open and free to use, while proprietary options require a purchase from a supplier [4]. Open source databases offer many benefits as there is a reduced cost associated with licensing the system. This does come with the downside of there not being the support that is offered with a proprietary product purchased from a supplier  [4]. The most common open source database options are SQLite, MariaDB, PostgreSQL and MySQL. Issues that hold back some open source databases are that many require third party plugins so that organizations can access advanced tools and functions  [4]. 

Cloud Databases

A cloud database is a database that is built on a cloud platform. A cloud database will serve many of the same of functions of traditional non-cloud based database  [5]. Many cloud based databases offer ease of access, scalability and disaster recovery. Cloud databases can be used for traditional SQL databases or can be used for NoSQL databases like MongoDB  [5]. The databases can be offered to customers in two ways as DBaaS where the database is offered as a managed service, or the database can be managed by inhouse IT teams [6]. 

As data collected by organizations grows a cloud database offers a scalable option which is more reliable than traditional solutions that have been employed previously [6]. Some advantages of using a cloud database are listed below  [6]:

· Reduced operational overhead: A cloud database eliminates the work around maintaining physical infrastructure  [6].
· Lower total cost of ownership: Cloud databases infrastructure are owned and operated by the supplier and pay as you go options can be purchased offering the ability to scale up or down as needed  [6].

The considerations that should be carefully thought out, of using a cloud-based platform are listed below  [6]:
· Vendor lock in
· Difficulty integrating data with other systems
· Complex and lengthy migrations
· Underestimation of costs associated
· Possibility of connection downtime
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