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Why Do Databases And Database Management Systems (DBMS) Matter In Computer Science? 

 

Computer science is a discipline concerned with the study of computing systems in which software 

and hardware collaborate to process data (Dale and Lewis 2007, p4). Computer scientists care about 

the way in which the data processing is applied so as to efficiently solve informational problems (Dale 

and Lewis 2007, p24). One area of computing is the theory, design and application of how data can be 

represented in a system so that it may be processed efficiently (Dale and Lewis 2007, p24). 

 Computers store information in files, most obviously on the file system (Rolland 1998, p1). 

This proves to be problematic for the end-users of computer systems for a number of specific reasons: 

End-users, such as businesses and website developers, maintain records which should be accessible by 

a large number of clients at the same time. To create a filing system which gives a business or website 

robust and centralised control of this data, a system was created to allow end-users to bypass the 

difficult programming needed to maintain many files accessed by multiple clients: the database 

system (Date 2004, p17). 

 The database system guarantees robust and centralised control where raw file handling would 

require a lot of difficult programming overhead to achieve the same security over their data (Rolland 

1998, p1). Such systems consist of the “database”, which contains the physically-stored files, and the 

Database Management System (DBMS), which provides an interface to the underlying database (Date 

2004, p9). It is the DBMS which offers file consistency to end-users by employing proper update 

propagation when a user makes changes to a file, thus reducing redundancy (e.g. multiple copies of 

the same data) (Date 2004, p17). The end-user does not access this functionality directly, however. 

Instead, the DBMS provides a consistent language-based interface, namely SQL: A standardised 

language based on Dr E.F. Codd’s relational model (Rolland 1998, p10) which returns “propositional 

truths” via operations it can perform on database tables (Date 2004, p3). 

The SQL interface of a DBMS is of most interest to the application programmer, a type of 

end-user who is concerned with the area of computer science on storing and retrieving data for a 

practical use. The application programmer can make a DBMS useful to variety of other end-users and 

use-cases. Business users, for example, may wish to maintain their database via a form-type interface 

that handles validation-related responses from the DBMS in case of erroneous input by an employee 

(Date 2004, p10). The case is very similar in website development with HTML forms and 

dynamically generated website content, but further cases exist in the realm of computing that make 

use of the application developer. For example, a database system may make up part of a game engine, 

such as that of an online multiplayer game (PennMUSH Homepage 2012) which has to keep track of 

player information and objects, or that of music jukebox software to keep track of audio files 

(iTunesDB Homepage 2012). 

A common theme recurring throughout these examples, in addition to the centralised control 

and stability the database system offers, is that of data sharing (Rolland 1998, p1). The nature of a 

database system allows the database to be accessed by multiple applications and for different use-

cases. This is of particular interest to the field of application development as it means the same data 

can more easily be transported to an improved application or hardware set-up (Rolland 1998, p1). For 

example, if a business has an existing database application set up by a previous developer, they can 

hire a new developer to analyse and continue work on the existing database without having to worry 

about esoteric or proprietary file encoding the original programmer may have used. The benefits of 

being able to transport and share a database apply similarly to the music jukebox software, though it 

can be applied especially to the portable music device which can save power by using a pre-generated 

database instead of scanning its own music files. 
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The database and DBMS matter in the study of semantic information storage in computing 

systems, which exists in order to solve the problems of sharing data consistently and securely as well 

as to provide a layer of abstraction between the hardware and the end-user. 
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