Databases, Their Types and Design

A database is a system designed to store information in a way that it can be accessed quickly and efficiently. In the summary to follow I have attempted to describe some of the types of database models, the way in which they are organised, their design and use.
 The database is very much part of our everyday lives and is used within many organisations to manage a variety of information, which in turn feeds into other systems that use data to measure, compare and search, to name but a few related activities. From marketing to basic stock control and re-order, the possibilities are endless. [1]
A database management system (DBMS) is a type of software used in the manipulation of databases. DBMS supports a logical view schema or subschema and includes physical view access methodology and data clustering, data definitions language along with data manipulation and other important utilities. 
Structured Query Language (SQL) is the industry standard data definition language. The differing database systems can use a slightly different dialects of SQL, otherwise known as a syntax. The rules for naming and the different syntax can be seen by referencing SQL user guides for those particular systems. [2]
The database has four important concepts as shown in Fig [1]

Fig [1]
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The database concept as shown can be broadly described as a large collection of organised and shareable data. The database it can be said has the following attributes:

· Long term storage - Will have the ability to support long term data storage and recovery.
· Organisation – The data itself will be organised according to a particular data model.
· Shareability – The data held is easily shared via controlled access and can be used by different types of users and is not exclusive to a single user.

Databases - Model Types

Relational model – It is the dominant system for business databases, providing data independence with the ability to make changes in both the physical and logical structure. The structure is one of tabular format, consisting of columns and rows. The three main points to remember in the structure of a relational model are, domains, attributes, and relations. The relational model is strongly associated with a particular language, namely SQL [3].
Flat model – Single two-dimensional array of the data elements. It is organised where columns are assumed to have similar types of values and the row element of the this should have relational value to each and one another. Records held will follow a uniform format, however there are no indexing structures and no ability to recognise relationships between records. A flat file is also known as a ‘text database’ and is usually used to store plain data text files.
Hierarchical model – This structure is where data is stored in a ‘tree’ formation complete with a ‘root’ node and it is the root part in which the data is stored as a start point. Hierarchical structures such as these are best suited to maintaining an information management system. The data stored is connected through links. A record can best be described as a collection of fields, and each of those fields containing one single value. It is the type of record which defines which fields the record contains.  In this database type each child will only have one parent, conversely each parent record can have one or more child records. The order in which data retrieval is processed in this model, is from the ‘root’ node of the tree like structure, in an upwards fashion.
Network model – it can be said that this model is built on from the relational model. It allows ‘many-to-many' relationships, between linked records. It is a mathematically based set and is constructed with sets of relational records. The model was formalised in the 1960’s.  Although it is a structured hierarchy, it is a generalised version.  The model can consist of multiple ‘parent’ segments, and these are grouped as levels and there is a logical association between the segments belonging to the next level. It also allows the record to have more than one parent segment [4].
Dimensional model – Often seen and casually referred to as a specialised version of the relational database types. This is the chosen model type when ‘data warehousing.’ It is chosen as it is optimised for the purpose of data warehousing, enabling the fast retrieval of data. This particular concept consists of ‘fact’ and ‘dimensional’ tables [5]. This model provides high availability combined with scalability.

Dimensional V Relational Databases 
In short, a dimensional database can store data in dimensions, whereas a relational database is one that stores data in tabular format that consist of rows and columns and is seen as two dimensional. 
Multiple dimensions used by the dimensional database and can store more than two dimensions of data. This enables the user to be able to access and analyse any view of the database data.
In contrast the Relational database structure store its data in tables containing rows and columns. Each of these rows have a primary key and each of the columns has a unique name, In a file processing environment, the terms file, record and field will represent the data. In addition to storing the data the relational database has the ability to store data relationships. These relationships are made through a link within the data itself. 
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