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The Database Approach 

In order to overcome the limitations of a file system, a new approach called database 

approach emerged. A database is a persistent collection of logically related data. The 

initial attempts were to provide a centralized collection of data. A database has a self-

describing nature. It contains not only the data but also the complete definition of the 

database structure and constraints, which are stored in a system catalog. A DBMS 

manages this data. It allows data sharing and integration of data of an organization in a 

single database. DBMS controls access to this data and thus needs to provide features for 

database creation, data manipulation such as data value modification, data retrieval, data 

integrity and security etc. Some of the advantages of database approach are discussed 

here. 

 Reduced Redundancy   

In a file processing system, each user group maintains its own files resulting in a 

considerable amount of redundancy of the stored data. This results in wastage of 

storage space but more importantly may result in data inconsistencies. Also, the 

same data has to be updated more than once resulting in duplication of effort. The 

files that represent the same data may become inconsistent as some may be 

updated whereas others may not be.  In database approach data can be stored at a 

single place or with controlled redundancy under DBMS, which saves space and 

does not permit inconsistency. 

 Shared Data  

A DBMS allows the sharing of database under its control by any number of 

application programs or users. A database belongs to the entire organization and is 

shared by all authorized users.  



 

 

 Data Independence  

In the file-based system, the descriptions of data and logic for accessing the data 

are built into each application program making the program more dependent on 

data. A change in the structure of data may require alterations to programs. 

Database Management systems separates data descriptions from data. Hence it is 

not affected by changes. This is called Data Independence, where details of data 

are not exposed. DBMS provides an abstract view and hides details. For example, 

logically we can say that the interface or window to data provided by DBMS to a 

user may still be the same although the internal structure of the data may be 

changed (physical Data Independence).    

 Improved Integrity  

Data Integrity refers to validity and consistency of data. Data Integrity means that 

the data should be accurate and consistent. This is done by providing some checks 

or constraints. These are consistency rules that the database is not permitted to 

violate. Constraints may apply to data items within a record or relationships 

between records. For example, the age of an employee can be between 18 and 70 

years only. While entering the data for the age of an employee, the database 

should check this. 

 Efficient Data Access  

DBMS utilizes techniques to store and retrieve the data efficiently. A complex 

DBMS   provides services to end users, where they efficiently retrieve the data 

almost immediately.  

 Multiple User Interfaces  

Since many users with varying levels of technical knowledge use a database, 

DBMS’s provide a variety of interfaces. These include-  



 

 

a) A query language for casual users,  

b) A programming language interface for application programmers,  

c) Forms and codes for parametric users,  

d) Menu driven interfaces, and  

e) Natural language interfaces for standalone users, these interfaces are still 

not available in standard form with commercial database. 

 

 Representing complex relationship among data  

A database may include varieties of data, interrelated to each other in many ways. 

Modern and advanced DBMS’s have the capability to represent a variety of 

relationships among the data as well as to retrieve and update related data easily 

and efficiently.  

 Improved Security  

Data is vital to the existence of any organization. In a shared system where 

multiple users share the data, all information should not be shared by all users. For 

example, the salary of the employees should not be visible to anyone other than 

the department dealing in this. Hence, database should be protected from 

unauthorized users. This is done by Database Administrator (DBA) by providing 

the usernames and passwords only to authorized users as well as granting 

privileges or the type of operation allowed. This is done by using security and 

authorization subsystem. Only authorized users may use the database and their 

access types can be restricted to only retrieval, insert, update or delete or any of 

these. For example, the Branch Manager of any company may have access to all 

data whereas the Sales Assistant may not have access to salary details.  

 Improved Backup and Recovery  



 

 

A file-based system may fail to provide measures to protect data from system 

failures. This lies solely on the user by taking backups periodically. DBMS 

provides facilities for recovering the hardware and software failures. A backup and 

recovery subsystem is responsible for this. In case a program fails, it restores the 

database to a state (consistent and safe)  in which it was before the execution of 

the program.  

 Support for concurrent transactions  

A transaction is defined as a unit of work.  For example, a bank may be involved 

in a transaction where an amount of Rs.5000/- is transferred from account X to 

account Y.  A DBMS also allows multiple transactions to occur simultaneously. 

 

Self Assessment: (Lecture 1 & 2) 

Q1. Define database & Database management system? 

Q2. Explain some of the limitations of a file based system. 

Q3. What are the main characteristics of a DBMS? Explain & show that database 

approach is far ahead of file based approach for dealing with huge data. 

Q4. Fill in appropriate terms/words/phrases 

i. A database is a ___________ and a DBMS is database and ______________ 

ii. Three important characteristics of a DBMS are ______, _________ & _________ 

 


