
Introduction 

Database is a collection of inter-related data which helps in efficient retrieval, insertion and 

deletion of data from database and organizes the data in the form of tables, views, schemas, 

reports etc. For Example, university database organizes the data about students, faculty, and 

admin staff etc. which helps in efficient retrieval, insertion and deletion of data from it. 

DBMS stands for Database Management System. We can break it like this DBMS = 

Database + Management System. Database is a collection of data and Management System is 

a set of programs to store and retrieve those data. Based on this we can define DBMS like 

this: DBMS is a collection of inter-related data and set of programs to store & access those 

data in an easy and effective manner. 

What is the need of DBMS?  

Database systems are basically developed for large amount of data. When dealing with huge 

amount of data, there are two things that require optimization: Storage of data and retrieval 

of data. 

Storage: According to the principles of database systems, the data is stored in such a way 

that it acquires lot less space as the redundant data (duplicate data) has been removed before 

storage. In a banking system, suppose a customer is having two accounts, one is saving 

account and another is salary account. Let’s say bank stores saving account data at one place 

(these places are called tables we will learn them later) and salary account data at another 

place, in that case if the customer information such as customer name, address etc. are stored 

at both places then this is just a wastage of storage (redundancy/ duplication of data), to 

organize the data in a better way the information should be stored at one place and both the 

accounts should be linked to that information somehow. The same thing we achieve in 

DBMS. 

Fast Retrieval of data: Along with storing the data in an optimized and systematic manner, 

it is also important that we retrieve the data quickly when needed. Database systems ensure 

that the data is retrieved as quickly as possible. 

Characteristics of database approach 

Database is a collection of related data and data is a collection of facts and figures that can 

be processed to produce information. 

Mostly data represents recordable facts. Data aids in producing information, which is based 

on facts. For example, if we have data about marks obtained by all students, we can then 

conclude about toppers and average marks. 

A database management system stores data in such a way that it becomes easier to retrieve, 

manipulate, and produce information. 

Characteristics 



Traditionally, data was organized in file formats. DBMS was a new concept then, and all the 

research was done to make it overcome the deficiencies in traditional style of data 

management. A modern DBMS has the following characteristics − 

 Real-world entity − A modern DBMS is more realistic and uses real-world entities to 

design its architecture. It uses the behavior and attributes too. For example, a school 

database may use students as an entity and their age as an attribute. 

 Relation-based tables − DBMS allows entities and relations among them to form 

tables. A user can understand the architecture of a database just by looking at the table 

names. 

 Isolation of data and application − A database system is entirely different than its 

data. A database is an active entity, whereas data is said to be passive, on which the 

database works and organizes. DBMS also stores metadata, which is data about data, 

to ease its own process. 

 Less redundancy − DBMS follows the rules of normalization, which splits a relation 

when any of its attributes is having redundancy in values. Normalization is a 

mathematically rich and scientific process that reduces data redundancy. 

 Consistency − Consistency is a state where every relation in a database remains 

consistent. There exist methods and techniques, which can detect attempt of leaving 

database in inconsistent state. A DBMS can provide greater consistency as compared 

to earlier forms of data storing applications like file-processing systems. 

 Query Language − DBMS is equipped with query language, which makes it more 

efficient to retrieve and manipulate data. A user can apply as many and as different 

filtering options as required to retrieve a set of data. Traditionally it was not possible 

where file-processing system was used. 

 ACID Properties − DBMS follows the concepts 

of Atomicity, Consistency, Isolation, and Durability (normally shortened as ACID). 

These concepts are applied on transactions, which manipulate data in a database. 

ACID properties help the database stay healthy in multi-transactional environments 

and in case of failure. 

 Multiuser and Concurrent Access − DBMS supports multi-user environment and 

allows them to access and manipulate data in parallel. Though there are restrictions on 

transactions when users attempt to handle the same data item, but users are always 

unaware of them. 

 Multiple views − DBMS offers multiple views for different users. A user who is in 

the Sales department will have a different view of database than a person working in 

the Production department. This feature enables the users to have a concentrate view 

of the database according to their requirements. 



 Security − Features like multiple views offer security to some extent where users are 

unable to access data of other users and departments. DBMS offers methods to 

impose constraints while entering data into the database and retrieving the same at a 

later stage. DBMS offers many different levels of security features, which enables 

multiple users to have different views with different features. For example, a user in 

the Sales department cannot see the data that belongs to the Purchase department. 

Additionally, it can also be managed how much data of the Sales department should 

be displayed to the user. Since a DBMS is not saved on the disk as traditional file 

systems, it is very hard for miscreants to break the code. 


