
 

 

Objectives of Unit-1 

After going through this unit you should be able to:   

 Describe the File Based system and its limitations;  

 Describe the structure and characteristics of DBMS;  

 Define the functions of DBA;  

 Explain the three-tier/three schema architecture of DBMS;  

 Explain ER modeling and 

 Explain database languages and interface. 
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1. Introduction to DBMS 

All of us use databases implicitly or explicitly, knowingly or unknowingly, directly or 

indirectly in our daily lives. And most of us are ignorant about this fact. Let us take some 

examples to understand this: when we go to a bank counter, the bank clerk uses database 

on our behalf, on the other hand when we go to an ATM machine we use the database 

directly. Again when we book air or rail ticket- we use the database either directly or 

indirectly. When we go to a shopping Mall- we use the Inventory (Although indirectly) 

and the POS (Point of sale) machine that accesses the database.  

Anyway, this is how we are living with databases all around us. Now the question arises 

what exactly a database is. A database, simply put is a collection of related data. It can 

also be defined as an organized collection of related data stored for some specific 

purpose. A DBMS is a software package that is used to create, manipulate and manage a 

database. By this we mean that DBMS provides us tools to create a database, insert data 

into it, delete, modify or update data in the database. Examples of DBMS include 

licensed packages like ORACLE, SQL Server and Open source packages like MySQL, 

PostgreSQL etc.  



 

 

This unit discusses the basic concepts in Databases. Lesson 1 talks about the limitations 

of the file based systems and the characteristics, advantages and disadvantages of the 

database approach. Lesson 2 discusses the logical DBMS architecture and the concept of 

data independence. Lesson 3 deals with the physical DBMS architecture and the related 

concepts. Lesson 4 deals with database languages and the different interfaces provided by 

DBMS. Lesson 5 introduces the concept of data modeling using ER approach. 

2. Why use DBMS 

Why do we need the database management system?  To explain this, let us first discuss 

the alternative to DBMS that is the file-based system.   

Limitations of file based system  

File based systems are an early attempt to computerize the manual filing system. At 

homes files relating to bank statements, receipts, tax payments, etc can be maintained. 

What do we do to find information from these files? For retrieval of information, the 

entries could be searched sequentially. Alternatively, an indexing system could be used to 

locate the information.  

The manual filing system works well when the number of items to be stored is small. It 

even works quite well when the number of items stored is quite large and they are only 

needed to be stored and retrieved. However, a manual file system crashes when cross-

referencing and processing of information in the files is carried out. For example, in a 

college a number of students are enrolled who have the options of doing various courses. 

The college may have separate files for the personal details of students, fees paid by 

them, the number and details of the courses taught, the number and details of each faculty 

member in various departments. Consider the effort to answer the following queries.  

 Annual fees paid by the B.Com students.  

 Number of students requiring transport facility from a particular area. 

 This year’s turnover of students as compared to last year. 



 

 

 Number of students opting for different courses from different departments.  

 Courses taught by various teachers  

The answers to all these questions would be cumbersome and time consuming in the file 

based system. The file-based systems have certain limitations, listed below:  

 Separation and isolation of data: When the data is stored in separate files it 

becomes difficult to access. It becomes extremely complex when the data has to be 

retrieved from more than two files as a large amount of data has to be searched.  

 Duplication (Rather Multiplication) of data: Due to the decentralized approach, 

the file system leads to uncontrolled duplication of data. This is undesirable as the 

duplication leads to wastage of a lot of storage space. It also costs time and money 

to enter the data more than once. For example, the address information of student 

may have to be duplicated in bus list file data. 

 Inconsistent Data: The data in a file system can become inconsistent if more than 

one person modifies the data concurrently, for example, if any student changes the 

residence and the change is notified to only his/her file and not to bus list. Entering 

wrong data is also another reason for inconsistencies. 

 Data dependence: The physical structure and storage of data files and records are 

defined in the application code. This means that it is extremely difficult to make 

changes to the existing structure. The programmer would have to identify all the 

affected programs, modify them and retest them. This characteristic of the File 

Based system is called program data dependence.  

 Incompatible File Formats: Since the structure of the files is embedded in 

application programs, the structure is dependent on application programming 

languages. Hence the structure of a file generated by COBOL programming 

language may be quite different from a file generated by ‘C’ programming 

language. This incompatibility makes them difficult to process jointly. The 

application developer may have to develop software to convert the files to some 



 

 

common format for processing. However, this may be time consuming and 

expensive.  

 Fixed Queries: File based systems are very much dependent on application 

programs. Any query or report needed by the organization has to be developed by 

the application programmer. With time, the type and number of queries or reports 

increases. Producing different types of queries or reports is not possible in File 

Based Systems. As a result, in some organizations the type of queries or reports to 

be produced is fixed. No new query or report of the data could be generated.  

Besides the above, the maintenance of the File Based System is difficult and there is no 

provision for security. Recovery is inadequate or non-existent. Because of all these 

limitations, file based systems are seldom used now. 


