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DATABASE MANAGEMENT 
SYSTEMS 
Lecture 1 Additional Notes 

Introduction to Databases 
Historical Development of Database Systems 

 

[© Pearson - Database Systems: A Practical Approach to Design, Implementation, and Management - 
http://app.kortext.com/read/80118/?page=74] 
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Limitations of the File-Based Approach 
 

 

[© Pearson - Database Systems: A Practical Approach to Design, Implementation, and Management - 
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Advantages and Disadvantages of DBMSs1 
Advantages 
Control of data redundancy 
Traditional file-based systems waste space by storing the same information in more than one file. In 
contrast, the database approach attempts to eliminate redundancy by integrating the files so that 
multiple copies of the same data are not stored. The database approach, however, does not 
eliminate redundancy entirely, but controls the amount of redundancy inherent in the database. 

Data consistency 
By eliminating or controlling redundancy, the risk of inconsistencies occurring is reduced. If a data 
item is stored only once in the database, any update to its value need only be performed once and 
the new value is immediately available to all users. 

More information from the same amount of data 
With the integration of operational data, it is possible for the organisation to derive additional 
information from the same data. 

Sharing of data 
Typically, files are owned by the people or departments that use them. On the other hand, the 
database belongs to the entire organisation and can be shared by all authorised users. 

Improved data integrity 
Database integrity refers to the validity and consistency of stored data. Integrity is usually expressed 
in form of constraints, which are consistency rules that the database is not permitted to violate. 
Integration allows the DBA to define integrity constraints, and the DBMS to enforce them. 

Enforcement of standards 
Integration allows the DBA to define, and the DBMS to enforce the necessary standards. These may 
include departmental, organisational, national or international standards. For example, data formats 
to facilitate the exchange of data between systems, naming conventions, documentation standards, 
update procedures and access rules. 

Economy of scale 
Combining all the organisation’s operational data into one database and creating a set of 
applications that work on this one source of data can result in cost savings. The budget that would 
normally be allocated to each department for the development and maintenance of its file-based 
system can be combined, possibly resulting in a lower total cost, leading to an economy of scale. 

Balance of conflicting requirements 
Each user or department has needs that may be in conflict with the needs of other users. Because 
the database is under the control of the DBA, the DBA can make decisions about the design and 

                                                           
1 Source: Database Systems: A Practical Approach to Design, Implementation and Management, 6th Edition, 
Addison Wesley (2014), By T. Connolly, C. Begg, pp. 75-79 
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operational use of the database that provide the best use of resources for the organisation as a 
whole. 

Improved data accessibility and responsiveness 
As a result of integration, data that crosses departmental boundaries is directly accessible to end-
users. This provides a system with potentially much more functionality that can, for example, be 
used to provide better services to the end-user or the organisation’s clients. Many DBMSs also 
provide query languages and interfaces that allow users to construct ad hoc queries on the data in 
the database and obtain the information immediately at their terminals, without requiring a 
programmer to write some specialised software application to extract the information. 

Increased productivity 
The DBMS provides many of the standard functions that the programmer would normally have to 
write in a file-based application. The provision of these functions allows the programmer to 
concentrate on the specific functionality required by the users without having to worry about low-
level implementation details. 

Improved maintenance through data independence 
In file-based systems, the descriptions of the data and the logic for accessing the data are built into 
each application program, making the programs dependent on the data. Any changes, for example 
increasing the number of characters for a data item, can require substantial changes to the 
programs affected by the change. In contrast, a DBMS separates the data descriptions from the 
applications, thereby making applications immune to changes in the data descriptions. This is known 
as data independence. 

Increased concurrency 
In some file-based systems, if two or more users are allowed to simultaneously access the same file, 
it is possible that the accesses will interfere with each other, resulting in loss of information or even 
loss of integrity. Many DBMSs manage concurrent database access and ensure that such problems 
cannot occur. 

Improved backup and recovery services 
Many file-based systems place the responsibility on the user to provide measures to protect the data 
from failures to the computer system or application program. This may typically involve nightly 
backups. However, if there is a failure the next day, the work that has taken since the last backup is 
lost and has to be re-entered. In contrast, modern DBMSs provide facilities to minimise the amount 
of processing that is lost following a failure. 

Disadvantages 
Complexity 
The provision of the functionality that we expect of a good DBMS makes the DBMS an extremely 
complex piece of software. Database designers and developers and data and database 
administrators must understand this functionality to take full advantage of it. Failure to understand 
the system can result in bad design decisions, which can have serious consequences for an 
organisation. 
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Size 
The complexity and breadth of the functionality makes the DBMS an extremely large piece of 
software, occupying many megabytes of disk space and requiring substantial amounts of memory to 
run efficiently. 

Cost of DBMSs 
The cost of DBMSs varies significantly, depending on the environment and functionality provided. 
For example, a single-user DBMS for a personal computer may only cost £100 or you may even get 
for free with open source software. However, a large multi-user DBMS environment servicing 
hundreds of users can be very expensive. There is also the recurrent annual maintenance cost. 

Additional hardware costs 
The disk storage requirements for the DBMS and the database may necessitate the purchase of 
additional storage space. Furthermore, to achieve the required performance, it may be necessary to 
have a machine(s) dedicated to running the DBMS. The procurement of additional hardware results 
in further expenditure. 

Cost of conversion 
In some situations, the cost of the DBMS and extra hardware may be relatively small compared with 
the cost of converting existing applications to run on the new DBMS and hardware. This cost may 
also include the cost of training staff to use these new systems. This cost is one of the main reasons 
why some organisations feel tied to their current systems and cannot switch to modern database 
technology. 

Performance 
Typically, a file-based system is written for a specific application. As a result, performance is 
generally very good. The DBMS, however, is written to be more general to cater for many 
applications rather than just one. The result is that some applications may not run as fast as they 
used to. 

Greater impact of a failure 
The centralisation of resources increases the vulnerability of the system. As all users and applications 
rely on the availability of the DBMS, the failure of certain components can bring operations to a halt. 

 

Review Question 
Compare and contrast the file-based system to a database management system. 

 

 


	Introduction to Databases
	Historical Development of Database Systems
	Limitations of the File-Based Approach
	Advantages and Disadvantages of DBMSs0F
	Advantages
	Control of data redundancy
	Data consistency
	More information from the same amount of data
	Sharing of data
	Improved data integrity
	Enforcement of standards
	Economy of scale
	Balance of conflicting requirements
	Improved data accessibility and responsiveness
	Increased productivity
	Improved maintenance through data independence
	Increased concurrency
	Improved backup and recovery services

	Disadvantages
	Complexity
	Size
	Cost of DBMSs
	Additional hardware costs
	Cost of conversion
	Performance
	Greater impact of a failure


	Review Question


