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JNTUH  SYLLABUS 
 

DATABASE MANAGEMENT SYSTEMS 

UNIT  I  : 

Introduction- Data base System Applications, Purpose of Database Systems, View of Data – 

Data Abstraction , Instances and Schemas , Data Models . Database Languages–DDL, DML 

,database Access for applications Programs , Transaction Management ,Data Storage and 

Querying,– data base Users and Administrator ,data base System Structure ,History of Data base 

Systems.  

Introduction to Data base design , ER diagrams, Beyond ER Design, Entities, Attributes and 

Entity sets , Relationships and Relationship sets , Additional features of ER Model , Conceptual 

Design with the ER Model , Conceptual Design for Large enterprises. Relational Model : 

Introduction to the Relational Model – Integrity Constraint Over relations – Enforcing Integrity 

constraints – Querying relational data, Logical data base Design, Introduction to Views – 

Destroying /altering Tables and Views. 

UNIT  II  : 

Relational Algebra and  Calculus : Relational Algebra – Selection and projection ,set 

operations , renaming ,  Joins ,  Division ,  Examples of Algebra overviews , Relational calculus 

– Tuple relational Calculus – Domain relational calculus – Expressive Power of Algebra and 

calculus. 

Form of Basic SQL Query – Examples of Basic SQL Queries , Introduction to Nested Queries, 

Correlated Nested Queries Set – Comparison Operators – Aggregative Operators , NULL values 

– Comparison using Null values – Logical connectivity’s – AND, OR and NOT – Impact on 

SQL Constructs ,Outer Joins ,Disallowing NULL values , Complex Integrity Constraints in SQL 

Triggers and Active Data bases. 

UNIT III : 

Introduction to Schema refinement – Problems Caused by redundancy, Decompositions – 

Problem related to decomposition, Function dependencies- reasoning about FDS, Normal Forms 

– FIRST, SECOND, THIRD Normal forms – BCNF – properties of Decompositions Lossless 

join Decomposition – Dependency preserving Decomposition – Schema refinement in Data base 

Design – Multi valued Dependencies – FORTH Normal Form, Join Dependencies, FIFTH 

Normal Form, Inclusive Dependencies. 

 



 

 

UNIT IV : 

Transaction Management- Transaction Concept- Transaction State- Implementation of Atomicity 

and Durability – Concurrent – Executions – Serializability- Recoverability – Implementation of 

Isolation – Testing for serializability. 

Concurrency Control - Lock –Based Protocols – Timestamp Based Protocols- Validation- Based 

Protocols – Multiple Granularity. 

Recovery system – Failure Classification- Storage Structure- Recovery –  Atomicity – Log – 

Based Recovery- Recovery  with Concurrent Transactions – Buffer Management – Failure with 

loss of nonvolatile storage - Advance Recovery systems- Remote Backup systems. 

UNIT  V : 

Overview of Storage and Indexing : Data on External Storage, File Organization and Indexing – 

Cluster Indexes, Primary and Secondary Indexes , Index data Structures – Hash Based Indexing 

,Tree base Indexing, Comparison of File Organizations . 

Tree Structured Indexing - Intuitions for tree Indexes – Indexed Sequential Access Methods 

(ISAM) – B+ Trees: A Dynamic Index Structure, Search, Insert, Delete. 

Hash Based indexing: Static Hashing, Extendable Hashing, Linear Hashing, Extendible vs. 

Linear Hashing. 

TEXT BOOKS : 

1. Data base Management Systems, Raghurama Krishnan, Johannes Gehrke, TATA McGrawHill 

3rd Edition 

2. Data base System Concepts, Silberschatz, Korth, McGraw hill, VI edition. 

REFERENCES : 

1. Data base Systems design, Implementation, and Management, Peter Rob & Carlos Coronel 7th 

Edition. 

2. Fundamentals of Database  Systems, Elmasri  Navrate Pearson Education 

3. Introduction to Database Systems, C.J.Date Pearson Education 

 



 

 

3. Vision of the Department 

 

To produce globally competent and socially responsible computer science engineers 

contributing to the advancement of engineering and technology which involves creativity and 

innovation by providing excellent learning environment with world class facilities. 

 

4. Mission of the Department 

 

• To be a center of excellence in instruction, innovation in research and scholarship, and 

service to the stake holders, the profession, and the public. 
 

• To prepare graduates to enter a rapidly changing field as a competent computer science 

engineer. 
 

• To prepare graduate capable in all phases of software development, possess a firm 

understanding of hardware technologies, have the strong mathematical background necessary 

for scientific computing, and be sufficiently well versed in general theory to allow growth 

within the discipline as it advances. 
 

• To prepare graduates to assume leadership roles by possessing good communication 

skills, the ability to work effectively as team members, and an appreciation for their social and 

ethical responsibility in a global setting. 
 

5. PEOs  and  POs 

PROGRAM EDUCATIONAL OBJECTIVES 

  

• To provide graduates with a good foundation in mathematics, sciences and 

engineering fundamentals required to solve engineering problems that will facilitate them 

to find employment in industry and / or to pursue postgraduate studies with an 

appreciation for lifelong learning. 



 

 

• To provide graduates with analytical and problem solving skills to design 

algorithms, other hardware / software systems, and inculcate professional ethics, inter-

personal skills to work in a multi-cultural team. 

 

•   To facilitate graduates to get familiarized with the art software / hardware tools, imbibing 

creativity and innovation that would enable them to develop cutting-edge technologies of 

multi-disciplinary nature for societal development. 

 

 

PROGRAM OUTCOMES 

 

• An ability to apply knowledge of mathematics, science and engineering to 

develop and analyze computing systems. 

• an ability to analyze a problem and  identify and define the computing 

requirements appropriate for its solution under given constraints. 

• An ability to perform experiments to analyze and interpret data for different 

applications. 

• An ability to design, implement and evaluate computer-based systems, processes, 

components or programs to meet desired needs within realistic constraints of time and 

space. 

• An ability to use current techniques, skills and modern engineering tools 

necessary to practice as a CSE professional. 

• An ability to recognize the importance of professional, ethical, legal, security and 

social issues and addressing these issues as a professional.    

• An ability to analyze the local and global impact of systems /processes 

/applications /technologies on individuals, organizations, society and environment. 

• An ability to function in multidisciplinary teams. 

• An ability to communicate effectively with a range of audiences. 



 

 

• Demonstrate knowledge and understanding of the engineering, management and 

economic principles and apply them to manage projects as a member and leader in a 

team. 

• A recognition of the need for and an ability to engage in life-long learning and 

continuing professional development 

• Knowledge of contemporary issues. 

• An ability to apply design and development principles in producing software 

systems of varying complexity using various project management tools. 

• An ability to identify, formulate and solve innovative engineering problems. 

 

6. Course Objectives and Outcomes 

Objectives of DBMS:  

        Integrating databases; reducing redundancy; sharing information; maintaining integrity; and 

enabling database evolution are the main objectives of DBMS. 

Shareability: An ability to share data resources is a fundamental objective of database management. In its 

fullest interpretation, this means different people and different processes using the same actual data at 

virtually the same time.  

Availability: Availability means bringing the data of an organization to the users of that data. They 

system which manages data resources should be easily accessible to the people within n organization – 

making the data available when and where it is needed, and in the manner and form in which it is needed. 

Evolvability: Evolvability refers to the ability of the DBMS to change in response to growing user needs 

and advancing technology. Evolvability is the system characteristic that enhances future availability of the 

data resources. 

Integrity: The importance and pervasiveness of the need to maintain database integrity is rooted in the 

reality that man is perfect. Destruction, errors and improper disclosure must be anticipated and explicit 

mechanisms provided for handling them. The three primary facets of database integrity are:- 

• Protecting the existence of the database 

• Maintaining the quality of the database 

 



 

 

Course Objectives: 

• Define a Database Management System 

• Give a description of the Database Management structure 

• Define a Database 

• Define basic foundational terms of Database 

• Understand the applications of Databases 

• Know the advantages and disadvantages of the different models 

• Compare relational model with the Structured Query Language (SQL) 

• Know the constraints and controversies associated with relational database model. 

• Know the rules guiding transaction ACID 

• Identify the major types of relational management systems 

• Compare and contrast the types of RDBMS based on several criteria 

• Understand the concept of data planning and Database design 

• Know the steps in the development of Databases 

• Trace the history and development process of SQL 

• Know the scope and extension of SQL 

• Identify the various functions of Database Administrator 
 

 

Course Outcomes: 

Students will be able to: 

1. Explain the basic concepts and the applications of database systems. 

2. Utilize the knowledge of basics of SQL and construct queries using SQL. 

3.  Use commercial relational database system (Oracle) by writing Queries using SQL. 

4. Apply relational database theory, and be able to write relational algebra expressions for  queries. 

5. Explain & use design principles for logical design of databases, including the E ‐R method and 

normalization approach. 

6. Compare the basic database storage structures and access techniques: file and page organizations, 

indexing methods including B ‐tree, and hashing. 

7. Demonstrate the basics of query evaluation and apply query optimization techniques. 

8. Explain basic issues of transaction processing and concurrency control. 

9. Work successfully on a team by design and development of a database application system as part of a 

team. 



 

 

10. Design and build a simple database system and demonstrate competence with the fundamental tasks 

involved with modeling, designing, and implementing a DBMS. 

 

 

7. Brief notes on the importance of the course and how it fits into the 

curriculum 

 

This course, Database Management System (DBMS), is a course designed in the pursuit 

of a degree in B.Tech in Computer Science and Engineering. 

This course is relevant to students because information/data form the foundation of any 

business enterprise. Thus a thorough understanding of how to manipulate, design and 

manage databases gains importance. 

This course is primarily to be studied by students who are graduates or post graduates in 

any field of study. The course participants are exposed to the various forms, types and 

models of database systems to enable them make viable choices. Supportive and 

complimentary concepts of managing data and documents are thoroughly examined to give a 

wholesome view of data/information management. A database management system is a 

computer based system to manage a database, or a collection databases or files. The essential 

word here is manage management implies the controlled use of a resource, that is controlling 

its quality coordinating shared use, of a resource, that is, controlling its quality, coordinating 

shared use and controlling access to authorized users. 

The ultimate aim is to encourage the usage of database management systems for 

effective data management. This course gives students a solid background in databases, with 

a focus on relational database management systems.Topics include data modeling, database 

design theory, data definition and manipulation languages, storage and indexing techniques, 

concurrency control and recovery, and database programming interfaces. 

 

8. Prerequisites: 

 Familiarity with any programming language. A good understanding of algorithms and data 

structures. 

 

 

 



 

 

9. Instructional Learning Outcomes:  

 

UNIT-1: 

At the end of the Unit the student will be able to 

• Discuss the overview of the nature and purpose of database systems. 

• Identify the applications and compare the differences between file systems and database 

systems. 

• Analyze how data are stored and maintained using data models. 

• Is ready to assimilate the concept of data abstraction 

• Explain how to use the database languages. 

• Assess the importance of database and how a transaction can be managed. 

• Explain the techniques for data storage and how processing has evolved over the years.  

• Draw an E-R diagram using entities, attributes and relationships among them. 

• Identify the constructs in the E-R model and issues involved in developing an E-R 

Diagram. 

• Assess how E-R diagrams are an advantage for a large enterprise. 

 

UNIT-II : 

 

At the end of the Unit the student will be able to 

• Identify how data is represented in the relational model and create relations using SQL 

language. 

• Convert an E-R diagram into a relational database schema. 

• Apply SQL commands to destroy and alter tables and views. 

• Write queries in relational algebra using a collection of operators. 

•  Use their knowledge of SQL query to write nested and correlated queries. 

• Apply aggregate operators to write SQL queries that are not expressible in relational algebra. 

• Use complex integrity constraints using SQL DDL.  

• Explain what a trigger is and its use in a database. 

 

UNIT-III : 

 

At the end of the Unit the student will be able to 



 

 

• Identify how data is represented in the relational model and create relations using SQL 

language. 

• Convert an E-R diagram into a relational database schema. 

• Apply SQL commands to destroy and alter tables and views. 

• Write queries in relational algebra using a collection of operators. 

• Use their knowledge of SQL query to write nested and correlated queries. 

• Apply aggregate operators to write SQL queries that are not expressible in relational algebra. 

• Use complex integrity constraints using SQL DDL.  

• Explain what a trigger is and its use in a database. 

 

UNIT-IV : 

 

At the end of the Unit the student will be able to 

• Identify ACID properties , shadow copy technique for atomicity and durability. 

• Implement isolation and determine whether a schedule is serializable.  

• Identify different lock based protocols to ensure serializability. 

• Determine the serializability by selecting a ordering among transactions in advance  using 

time-stamp based protocols. 

• Update the log record and safely erase the log information. 

• Modify and extend the log based  recovery scheme. 

• Apply the recovery techniques in case of failure with loss of non-volatile storage. 

• Identify different advanced recovery techniques  and ARIES scheme used in the industry. 

 

UNIT-V : 

 

At the end of the Unit the student will be able to 

• Discuss how data can be organized on a file. 

• Implement hash based indexing and tree based indexing to quickly access a record. 

• Choose the appropriate file organization to store data. 

• Differentiate between ISAM tree and B+ tree. 

• Differentiate between Extendible vs. Linear Hasing. 

 

 



 

 

• Course Mapping with Pos 

 

Mapping of Course to PEOs and POs 

 

DBMS PEO1,PEO2 PO2,PO3,PO4,PO5,PO10,PO11,PO12,PO13,PO14 

 

 

Mapping of Course outcomes with Programme outcomes:   
 

*When the course outcome weightage is < 40%, it will be given as moderately correlated (1).  

*When the course outcome weightage is >40%, it will be given as strongly correlated   (2). 
 

POs 1 2 3 4 5 6 7 8 9 10 11 12 13 14  

DBMS               

CO A40507.1: 

Explain the basic 

concepts and the 

applications of 

database systems. 

           M   

CO 

A40507.2:Utilize 

the knowledge of 

basics of SQL and 

construct queries 

using SQL. 

 H M H L          

CO A40507.3: Use 

commercial 

relational database 

system (Oracle) by 

writing Queries 

using SQL. 

 H M H L          

COA40507 .4: 

Apply relational 

database theory, 

and be able to write 

relational algebra 

expressions for 

queries. 

 H M H L          



 

 

COA40507 .5:  

Explain &use 

design principles 

for logical design 

of databases, 

including the E ‐R 

method and 

normalization 

approach. 

 H M H L          

CO A40507 .6: 

Compare the basic 

database storage 

structures and 

access techniques: 

file and page 

organizations, 

indexing methods 

including B ‐tree, 

and hashing. 

 

 H M H L          

COA40507 .7: 

Demonstrate the 

basics of query 

evaluation and 

apply query 

optimization 

techniques  

 H M H L           

COA40507.8: 

Explain basic 

issues of 

transaction 

processing and 

concurrency 

control. 

           H    

COA40507   

.9:Work 

successfully on a 

team by design and 

development of a 

database 

         M H  M H  



 

 

application system 

as   part of a team 

CO A40507.10: 

Design and build a 

simple database 

system and 

demonstrate 

competence with 

the fundamental 

tasks involved with 

modeling, 

designing, and 

implementing a 

DBMS. 

            M H  

 

 

 

• Individual Time Table  

 

 

 

 

 

13.Lecture schedule with methodology being used/adopted 

 

Lesson plan  

SNo Unit 

No 

Topics  to be covered  Reg/Additional  Teaching aids 

used 

LCD/OHP/BB  

1.    

   

 

 

 

Introduction, Data base System Applications Regular 

 

BB 

2. Data base System VS file System Regular 

 

BB 

3. View of Data, Data Abstraction, Instances and 

Schemas 

Regular BB 



 

 

4.  

 

 

 

 

 

 

 

 

 

 

 

 

I 

 

 

 

 

 

Data Models – the ER Model , Relational Model, 

Other Models , Database Languages – DDL, DML 

Regular BB 

5. Database Access for applications Programs, data 

base Users and Administrator 

Regular BB,OHP 

6. ER diagrams, Beyond ER design, Entities, 

Attributes and Entity sets 

Regular BB 

7. Relationships and Relationship sets 

 

Regular BB 

8. Additional features of ER Model 

 

Regular BB 

6 Concept Design with the ER Model 

 

Regular BB,OHP 

7. Conceptual Design for Large enterprises. 

Case study(additional) 

Regular BB,OHP 

8. Introduction to the Relational Model 

 

Regular BB 

9. Integrity Constraint Over relations 

 

Regular BB,OHP 

10. Enforcing Integrity constraints Regular BB 

11.  Querying relational data – Logical data base 

Design 

Regular BB 

 Introduction to Views – Destroying /altering 

Tables and Views 

 

Regular BB 

12  Relational Algebra – Selection and projection set Regular BB 



 

 

 

 

 

 

 

 

II 

   

 

 

 

 

 

 

operations 

13 renaming – Joins – Division – Examples of Algebra 

overviews 

Regular BB 

14 Relational calculus – Tuple relational Calculus , 

Domain relational calculus 

Regular BB,OHP 

15 Expressive Power of Algebra and calculus 

Case study(additional) 

Regular BB 

16  Regular BB 

17 Form of Basic SQL Query – Examples of Basic 

SQL Queries 

Additional BB 

 Introduction to Nested Queries – Correlated Nested 

Queries Set – Comparison Operators 

Regular BB 

 Aggregative Operators – NULL values – 

Comparison using Null values 

Regular BB 

 Logical connectivity’s – AND, OR and NOT – 

Impact on SQL Construct 

Regular 

Additional 

BB 

 Outer Joins – Disallowing NULL values Regular  

18 Complex Integrity Constraints in SQL Triggers 

and Active Data bases. 

Union, Intersect and Except 

operators(Additional) 

Regular BB 

19  

 

 

 

 

 

Schema refinement – Problems Caused by 

redundancy 

Regular BB,OHP 

20 Decompositions – Problem related to 

decomposition – reasoning about FDS 

Regular BB 

21 FIRST, SECOND, THIRD Normal forms – BCNF Regular BB 

22 Lossless join Decomposition – Dependency 

preserving Decomposition 

Regular BB 

23 Schema refinement in Data base Design – Multi Regular, BB 



 

 

 

 III 

valued Dependencies Additional 

 FORTH Normal Form Regular BB 

24 Fifth Normal Form Regular BB 

25 Inclusion Dependencies Regular BB 

26  

 

 

IV 

Transaction Concept- Transaction State Regular BB,OHP 

27 Implementation of Atomicity and Durability 

28 Concurrent – Executions – Serializability Regular BB 

29 Implementation of Isolation – Testing for 

serializability 

Regular, 

Additional 

BB 

 Lock –Based Protocols Regular BB 

30 Timestamp Based Protocols Regular BB,OHP 

31 Validation- Based Protocols Regular BB,OHP 

32  

 

 

 

 

Storage structure Regular BB 

33 Recovery and Atomicity  Regular BB,OHP 

34 Log – Based Recovery Regular BB,OHP 

 Recovery with Concurrent Transactions, Buffer 

Management 

Regular BB 

 Failure with loss of nonvolatile storage Regular BB 

 Advance recovery systems Regular BB 

35 Remote backup systems Regular BB,OHP 

36  

 

 

 

Data on External Storage – File Organization and 

Indexing 

Regular BB 

37 Cluster Indexes, Primary and Secondary Indexes  Regular BB 

38 Index data Structures – Hash Based Indexing Regular BB 

39 Indexes and Performance Tuning- Intuitions for Regular BB 



 

 

 

 

 

 

V 

tree Indexes 

 Indexed Sequential Access Methods (ISAM) Regular  

40 B+ Trees: A Dynamic Index Structure Regular BB,OHP 

41 Search,Delete,Insert Regular BB 

42 Hash based indexing Regular BB 

43 Static Hashing, Extendable hashing Regular BB,OHP 

44 Linear Hashing Regular BB 

 Extendible vs. linear Hashing Regular BB 

 

 

 

II-II CSE A,B, 

SNo Unit 

No 

Date Topics  to be covered  Reg/Additional  Teaching aids 

used 

LCD/OHP/BB  

1.    

   

 

 

 

 

 

 

 

 

 

 

29/12/14 Introduction, Data base System 

Applications 

Regular 

 

BB 

2. 30/12/14 Data base System VS file System Regular 

 

BB 

3. 31/12/14 View of Data, Data Abstraction, 

Instances and Schemas 

Regular BB 

4. 1/1/15 Data Models – the ER Model , 

Relational Model, Other Models , 

Database Languages – DDL, DML 

Regular BB 

5. 2/1/15 Database Access for applications 

Programs, data base Users and 

Administrator 

Regular BB,OHP 

6. 5/1/15 ER diagrams, Beyond ER 

design, Entities, Attributes and 

Entity sets 

Regular BB 



 

 

7.  

 

 

 

 

 

I 

 

 

 

 

 

6/1/15 Relationships and Relationship 

sets 

 

Regular BB 

8. 07/12/13 Additional features of ER Model 

 

Regular BB 

6 8/1/15, 

9/1/15 

 

Concept Design with the ER 

Model 

 

Regular BB,OHP 

7. 12/1/15 

 

Conceptual Design for Large 

enterprises. 

Case study(additional) 

Regular BB,OHP 

8. 16/1/15 Introduction to the Relational 

Model 

 

Regular BB 

9. 17/1/15 Integrity Constraint Over 

relations 

 

Regular BB,OHP 

10. 18/1/15 Enforcing Integrity constraints Regular BB 

11. 19/1/15  Querying relational data – 

Logical data base Design 

Regular BB 

 20/1/15 Introduction to Views – 

Destroying /altering Tables and 

Views 

 

Regular BB 

12  21/1/15 Relational Algebra – Selection and 

projection set operations 

Regular BB 



 

 

13  

 

 

 

 

 

II 

   

 

 

 

 

 

 

22/1/15 renaming – Joins – Division – 

Examples of Algebra overviews 

Regular BB 

14 23/1/15 Relational calculus – Tuple 

relational Calculus , Domain 

relational calculus 

Regular BB,OHP 

15 27/1/15 Expressive Power of Algebra and 

calculus 

Case study(additional) 

Regular BB 

16 28/1/15  Regular BB 

17 29/1/15 Form of Basic SQL Query – 

Examples of Basic SQL Queries 

Additional BB 

 30/1/15 Introduction to Nested Queries – 

Correlated Nested Queries Set – 

Comparison Operators 

Regular BB 

 02/2/15 Aggregative Operators – NULL 

values – Comparison using Null 

values 

Regular BB 

 03/2/15 Logical connectivity’s – AND, OR 

and NOT – Impact on SQL 

Construct 

Regular 

Additional 

BB 

 04/2/15 Outer Joins – Disallowing NULL 

values 

Regular  

18 05/2/15, 

06/2/15 

Complex Integrity Constraints 

in SQL Triggers and Active 

Data bases. 

Union, Intersect and Except 

operators(Additional) 

Regular BB 

19  

 

 

09/2/15 Schema refinement – Problems 

Caused by redundancy 

Regular BB,OHP 

20 10/2/15 Decompositions – Problem related 

to decomposition – reasoning about 

FDS 

Regular BB 



 

 

21  

 

 

 

 III 

11/2/15 FIRST, SECOND, THIRD Normal 

forms – BCNF 

Regular BB 

22 12/2/15 Lossless join Decomposition – 

Dependency preserving 

Decomposition 

Regular BB 

23 13/2/15 Schema refinement in Data base 

Design – Multi valued 

Dependencies 

Regular, 

Additional 

BB 

 14/2/15 FORTH Normal Form Regular BB 

24 23/2/15 Fifth Normal Form Regular BB 

25 24/2/15 Inclusion Dependencies Regular BB 

26  

 

 

IV 

25/2/15 Transaction Concept- Transaction 

State 

Regular BB,OHP 

27 02/3/15 Implementation of Atomicity and Durability 

28 03/3/15 Concurrent – Executions – 

Serializability 

Regular BB 

29 04/3/15 Implementation of Isolation – 

Testing for serializability 

Regular, 

Additional 

BB 

 09/3/15 Lock –Based Protocols Regular BB 

30 10/3/15 Timestamp Based Protocols Regular BB,OHP 

31 11/3/15 Validation- Based Protocols Regular BB,OHP 

32  

 

 

 

 

12/3/15 Storage structure Regular BB 

33 13/3/15 Recovery and Atomicity  Regular BB,OHP 

34 13/3/15 Log – Based Recovery Regular BB,OHP 

 16/3/15 Recovery with Concurrent 

Transactions, Buffer Management 

Regular BB 

 17/3/15 Failure with loss of nonvolatile 

storage 

Regular BB 



 

 

 18/3/14 Advance recovery systems Regular BB 

35 19/3/15 Remote backup systems Regular BB,OHP 

36  

 

 

 

 

 

 

 

V 

20/3/15 Data on External Storage – File 

Organization and Indexing 

Regular BB 

37 23/3/15 Cluster Indexes, Primary and 

Secondary Indexes  

Regular BB 

38 24/3/15 Index data Structures – Hash Based 

Indexing 

Regular BB 

39 25/3/15 Indexes and Performance Tuning- 

Intuitions for tree Indexes 

Regular BB 

 26/3/15 Indexed Sequential Access 

Methods (ISAM) 

Regular  

40 27/3/15 B+ Trees: A Dynamic Index 

Structure 

Regular BB,OHP 

41 30/3/15,31/3/15 Search,Delete,Insert Regular BB 

42 3/4/15 

6/4/15 

Hash based indexing Regular BB 

43 7/4/15 

8/4/15 

Static Hashing, Extendable hashing Regular BB,OHP 

44 9/4/15 

10/4/15 

Linear Hashing Regular BB 

 13/4/15 

 

Extendible vs. linear Hashing Regular BB 

 

 

II_II C & D  

 

SNo Unit 

No 

Date Topics  to be covered  Reg/Additional  Teaching aids 

used 

LCD/OHP/BB  



 

 

1.    

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I 

 

 

 

 

 

29/12/14 Introduction, Data base System 

Applications 

Regular 

 

BB 

2. 30/12/14 Data base System VS file System Regular 

 

BB 

3. 31/12/14 View of Data, Data Abstraction, 

Instances and Schemas 

Regular BB 

4. 1/1/15 Data Models – the ER Model , 

Relational Model, Other Models , 

Database Languages – DDL, DML 

Regular BB 

5. 2/1/15 Database Access for applications 

Programs, data base Users and 

Administrator 

Regular BB,OHP 

6. 5/1/15 ER diagrams, Beyond ER 

design, Entities, Attributes and 

Entity sets 

Regular BB 

7. 6/1/15 Relationships and Relationship 

sets 

 

Regular BB 

8. 07/12/13 Additional features of ER Model 

 

Regular BB 

6 8/1/15, 

9/1/15 

 

Concept Design with the ER 

Model 

 

Regular BB,OHP 

7. 12/1/15 

 

Conceptual Design for Large 

enterprises. 

Case study(additional) 

Regular BB,OHP 

8. 16/1/15 Introduction to the Relational 

Model 

Regular BB 



 

 

 

9. 17/1/15 Integrity Constraint Over 

relations 

 

Regular BB,OHP 

10. 18/1/15 Enforcing Integrity constraints Regular BB 

11. 19/1/15  Querying relational data – 

Logical data base Design 

Regular BB 

 20/1/15 Introduction to Views – 

Destroying /altering Tables and 

Views 

 

Regular BB 

12  

 

 

 

 

 

 

II 

   

 

 

 

 

 

21/1/15 Relational Algebra – Selection and 

projection set operations 

Regular BB 

13 22/1/15 renaming – Joins – Division – 

Examples of Algebra overviews 

Regular BB 

14 23/1/15 Relational calculus – Tuple 

relational Calculus , Domain 

relational calculus 

Regular BB,OHP 

15 27/1/15 Expressive Power of Algebra and 

calculus 

Case study(additional) 

Regular BB 

16 28/1/15  Regular BB 

17 29/1/15 Form of Basic SQL Query – 

Examples of Basic SQL Queries 

Additional BB 

 30/1/15 Introduction to Nested Queries – 

Correlated Nested Queries Set – 

Comparison Operators 

Regular BB 

 02/2/15 Aggregative Operators – NULL 

values – Comparison using Null 

values 

Regular BB 



 

 

  03/2/15 Logical connectivity’s – AND, OR 

and NOT – Impact on SQL 

Construct 

Regular 

Additional 

BB 

 04/2/15 Outer Joins – Disallowing NULL 

values 

Regular  

18 05/2/15, 

06/2/15 

Complex Integrity Constraints in 

SQL Triggers and Active Data 

bases. 

Union, Intersect and Except 

operators(Additional) 

Regular BB 

19  

 

 

 

 

 

 

 III 

09/2/15 Schema refinement – Problems 

Caused by redundancy 

Regular BB,OHP 

20 10/2/15 Decompositions – Problem related 

to decomposition – reasoning about 

FDS 

Regular BB 

21 11/2/15 FIRST, SECOND, THIRD Normal 

forms – BCNF 

Regular BB 

22 12/2/15 Lossless join Decomposition – 

Dependency preserving 

Decomposition 

Regular BB 

23 13/2/15 Schema refinement in Data base 

Design – Multi valued 

Dependencies 

Regular, 

Additional 

BB 

 14/2/15 FORTH Normal Form Regular BB 

24 23/2/15 Fifth Normal Form Regular BB 

25 24/2/15 Inclusion Dependencies Regular BB 

26  

 

 

IV 

25/2/15 Transaction Concept- Transaction 

State 

Regular BB,OHP 

27 02/3/15 Implementation of Atomicity and Durability 

28 03/3/15 Concurrent – Executions – 

Serializability 

Regular BB 



 

 

29 04/3/15 Implementation of Isolation – 

Testing for serializability 

Regular, 

Additional 

BB 

 09/3/15 Lock –Based Protocols Regular BB 

30 10/3/15 Timestamp Based Protocols Regular BB,OHP 

31 11/3/15 Validation- Based Protocols Regular BB,OHP 

32  

 

 

 

 

12/3/15 Storage structure Regular BB 

33 13/3/15 Recovery and Atomicity  Regular BB,OHP 

34 13/3/15 Log – Based Recovery Regular BB,OHP 

 16/3/15 Recovery with Concurrent 

Transactions, Buffer Management 

Regular BB 

 17/3/15 Failure with loss of nonvolatile 

storage 

Regular BB 

 18/3/14 Advance recovery systems Regular BB 

35 19/3/15 Remote backup systems Regular BB,OHP 

36  

 

 

 

 

 

 

 

V 

20/3/15 Data on External Storage – File 

Organization and Indexing 

Regular BB 

37 23/3/15 Cluster Indexes, Primary and 

Secondary Indexes  

Regular BB 

38 24/3/15 Index data Structures – Hash Based 

Indexing 

Regular BB 

39 25/3/15 Indexes and Performance Tuning- 

Intuitions for tree Indexes 

Regular BB 

 26/3/15 Indexed Sequential Access 

Methods (ISAM) 

Regular  

40 27/3/15 B+ Trees: A Dynamic Index 

Structure 

Regular BB,OHP 

41 30/3/15,31/3/15 Search,Delete,Insert Regular BB 

42 3/4/15 Hash based indexing Regular BB 



 

 

6/4/15 

43 7/4/15 

8/4/15 

Static Hashing, Extendable hashing Regular BB,OHP 

44 9/4/15 

10/4/15 

Linear Hashing Regular BB 

 13/4/15 

 

Extendible vs. linear Hashing Regular BB 

 

 

 

 

 

 

 

S.No Topic Name No.Of Periods Date 

Unit-1 

1 Introduction, Data base System Applications 1 29/12/14 

2 Data base System VS file System 1 30/12/14 

3 View of Data, Data Abstraction, Instances and 

Schemas 

1 31/12/14 

4 Data Models – the ER Model , Relational Model, 

Other Models , Database Languages – DDL, 

DML 

1 1/1/15 

5 Database Access for applications Programs, data 

base Users and Administrator 

1 2/1/15 

6 ER diagrams, Beyond ER design, Entities, 

Attributes and Entity sets 

1 5/1/15 

7 Relationships and Relationship sets 1 6/1/15 



 

 

 

8 Additional features of ER Model 

 

1 07/12/13 

9 Concept Design with the ER Model 

 

2 8/1/15, 

9/1/15 

 

10 Conceptual Design for Large enterprises. 

Case study(additional) 

1 12/1/15 

 

11 Introduction to the Relational Model 

 

1 16/1/15 

12 Integrity Constraint Over relations 

 

1 17/1/15 

13 Enforcing Integrity constraints 1 18/1/15 

14  Querying relational data – Logical data base 

Design 

1 19/1/15 

15 Introduction to Views – Destroying /altering 

Tables and Views 

 

1 20/1/15 

Total No. Of Classes 16 

 

Unit-2 

16 Relational Algebra – Selection and projection set 

operations 

1 21/1/15 

17 renaming – Joins – Division – Examples of 

Algebra overviews 

1 22/1/15 



 

 

18 Relational calculus – Tuple relational Calculus , 

Domain relational calculus 

1 23/1/15 

19 Expressive Power of Algebra and calculus 

Case study(additional) 

2 27/1/15 

20 Form of Basic SQL Query – Examples of Basic 

SQL Queries 

1 28/1/15 

21 Introduction to Nested Queries – Correlated 

Nested Queries Set – Comparison Operators 

1 29/1/15 

22 Aggregative Operators – NULL values – 

Comparison using Null values 

1 30/1/15 

23 Logical connectivity’s – AND, OR and NOT – 

Impact on SQL Construct 

2 02/2/15, 03/2/15 

24 Outer Joins – Disallowing NULL values 1 04/2/15 

25 Complex Integrity Constraints in SQL 

Triggers and Active Data bases. 

Union, Intersect and Except 

operators(Additional) 

2 05/2/15, 

06/2/15 

Total No. of Classes 13 

Unit-3 

 

 

16 Schema refinement – Problems Caused by 

redundancy 

1 09/2/15 

17 Decompositions – Problem related to 

decomposition – reasoning about FDS 

1 10/2/15 

18 FIRST, SECOND, THIRD Normal forms – 

BCNF 

1 11/2/15 

19 Lossless join Decomposition – Dependency 

preserving Decomposition 

1 12/2/15 



 

 

20 Schema refinement in Data base Design – Multi 

valued Dependencies 

1 13/2/15 

21 FORTH Normal Form 1 14/2/15 

22 Fifth Normal Form 1 23/2/15 

23 Inclusion Dependencies 1 24/2/15 

Total No. Of Classes 08 

Unit-4 

 

26 Transaction Concept- Transaction State 2 25/2/15 

27 Implementation of Atomicity and Durability 1 02/3/15 

28 Concurrent – Executions – Serializability 1 03/3/15 

29 Implementation of Isolation – Testing for 

serializability 

2 04/3/15 

30 Lock –Based Protocols 1 09/3/15 

31 Timestamp Based Protocols 1 10/3/15 

32 Validation- Based Protocols 1 11/3/15 

 Storage structure 1 12/3/15 

 Recovery and Atomicity  1 13/3/15 

 Log – Based Recovery 1 13/3/15 

 Recovery with Concurrent Transactions, Buffer 

Management 

1 16/3/15 

 Failure with loss of nonvolatile storage 1 17/3/15 

 Advance recovery systems 1 18/3/14 

 Remote backup systems 1 19/3/15 

Total No. Of Classes 16 



 

 

 

Unit-5 

33 Data on External Storage – File Organization and 

Indexing 

1 20/3/15 

34 Cluster Indexes, Primary and Secondary Indexes  1 23/3/15 

35 Index data Structures – Hash Based Indexing 1 24/3/15 

36 Indexes and Performance Tuning- Intuitions for 

tree Indexes 

1 25/3/15 

37 Indexed Sequential Access Methods (ISAM) 1 26/3/15 

38 B+ Trees: A Dynamic Index Structure 2 27/3/15 

39 Search,Delete,Insert 1 30/3/15 

 Hash based indexing 2 3/4/15 

6/4/15 

 Static Hashing, Extendable hashing 1 7/4/15 

 

 Linear Hashing 2 9/4/15 

10/4/15 

 Extendible vs. linear Hashing 1 13/4/15 

 

Total No. Of Classes 14 

 

 

 

 

 

 



 

 

14. DETAILED NOTES 

 

Course Overview 

 

Data base management has evolved form of a specialized computer application to a central 

component of a modern computing environment. As such knowledge about data base systems has become 

an essential part of an education in computer science. So this course has introduced to present the 

fundamental concepts of data base systems. In this course the concepts are included are database design 

Database languages, and data base – system implementation 

 

UNIT – 1 

 

OVER VIEW: 

 

Unit – 1 provides a general overview of the nature and purpose of database systems. It also explains how 

the concept of a database system has developed, what the common features of database systems are, what 

a database system does for the user, and how a database system interfaces with operating systems. This 

unit is motivational, historical, and explanatory in nature. 

Details about the entity relationship model. This model provides a high level view of the issues. To design 

the data base we need to follow proper way   that way is called data model. So we see how to use the E-R 

model to design the data base. 

  

 

CONTENTS:  

• Introduction to database systems  

 

• File systems Vs. DBMS 

• Various data models 

• Levels of abstraction 

• Database languages 

• Structure of DBMS 

 



 

 

DEFINITION OF DBMS 

DBMS is software which is used to manage the collection of interrelated data.  

File systems Vs DBMS:  

The typical file processing system is supported by the operating systems. Files are created and 

manipulated by writing programs so the permanent records are stored in various files. Before the 

advent of DBMS, organizations typically stored the information using such systems.  

Ex:  Using COBOL we can maintain several files (collection of records) to access those files we 

have to go through the application programs which have written for creating files, updating file, 

inserting the records  

The problems in file processing system are 

 

• Data redundancy and consistency 

• Difficulty in accessing data 

• Data isolation 

• Integrity problems 

• Atomicity problems 

• Security problems 

 

To solve the above problems DBMS has been invented.  

View of data:  

The man purpose of DBMS is to provide users with an abstract view of the data.  

The data abstraction is in three levels.  

• Physical level: How the data are actually stored that means what data structures are used to store 

data on Hard disk  

Ex:  Sequential , Tree structured 

• Logical Level : What data are stored in database 

• View level : It is the part of data base 

Ex: Required records in table. 

Instance:  

The collection of information stored in the database at a particular moment is called an instance of the 

data base.  

Data base schema:  

• Logical schema 

• Physical schema 



 

 

 

Data independence:  

The ability to modify schema definition in one level with affecting a schema definition in the next higher 

level is called data independence.  

• Physical independence 

• Logical independence 

 

Data models:  

Underlying the structure of a data base is the data model. The collection of conceptual tools for describing 

data, data relationships, data semantics. 

Three types of data models are there:  

• Object based logical model:  

These are used to describe the data at logical level, view level. It is divided into several types. 

 Entity relationship  model 

• Object oriented model 

• The semantic data model 

• The function data model 

 

• Record based logical model :  

 

In contrast to object based model they are used both to specify the overall logical structure of data 

base and to pride a higher level description of the implementation.  

• Relation model 

• Network model 

• Hierarchical model 

 

Database languages:  

Database system provides two types of languages 

• Data definition language :  

 

Database schema is specified by a set of definitions expressed by a special language called 

DDL.  

• Data manipulation language:  

 



 

 

This enables the user to access or manipulates data organized by the appropriate data model.  

Database administrator:  the person who has the central control over the DBMS is called the 

data base administrator (DBA). 

 

The functions of DBA:  

• Schema definition 

• Access methods definition 

• Schema and physical organization modification 

• Granting authorization for data 

• Integrity constraint specification 

 

Structure of a DBMS 

 

Figure 1.3 shows the structure of a typical DBMS. 

 



 

 

 

 

 

 

This  unit-2  presents details about the entity relationship model. This model provides a high level view of 

the issues. To design the data base we need to follow proper way   that way is called data model. So we 

see how to use the E-R model to design the data base. 

 

Contents :  

 

• Over view of data base design 

• ER model 

• Features of ER model 

• Conceptual design  using ER  model 

 

Database Design:  

 

The database design process can be divided into six steps.  

 

The ER model is most relevant to the first three steps. 

 

• Requirements Analysis :  

 

The very first step in designing a database application is to understand what data is to be stored in the 

database, what applications must be built on top of it, and what operations are most frequent and 

subject to performance requirements. In other words, we must find out what the users want from the 

database.  

 

• Conceptual Database Design :  

 



 

 

The information gathered  in the requirements  analysis  step is used to develop to high level 

description of the data to the stored in the  database, along with the constraints that are known to hold 

over this data.  This step is often carried out using  the ER model, or a similar high level data model.  

 

• Logical Database Design:  

 

We must choose a DBMS to implement our database design, and convert the conceptual database 

design into a database schema in the data model of the chosen DBMS.  

 

• Schema Refinement :  

 

The fourth step in database design is to analyse  the collection of relations in our relational 

database schema to identify potential problems, and to refine it.  In contrast to the requirements 

analysis and conceptual design steps, which are essentially subjective, schema refinement can be 

guided by some elegant and powerful theory.  

 

 

 

 

 

 

• Physical Database Design :  

 

In this step we must  consider typical expected workloads that our database must support and 

further refine the database design to ensure that it meets desired performance  criteria. This tep 

may simply involve building indexes on some tables and clustering some tables, or it may involve 

a substantial redesign  of parts of the database schema obtained from the earlier design steps.  

 

• Security Design:  

 

In this step, we identify different user groups and different roles played by various users (Eg : the 

development team for a product, the customer support  representatives, the product manager ). 



 

 

For each role and user group, we must identify the parts of the database that they must be able to 

access and the parts of the database that they should not be allowed to access, and take steps to 

ensure that they can access.  

 

Over view of ER (Entity – Relationship) model:  

 

The entity relationship  (E-R) data model is based on a perception of a real world that consists of 

a set of basic objects called entities, and of relationships among these objects.  

 

It was developed to facilitate database design by allowing the specificatin of an enterprise 

schema, which represents the overall logical structure of a database.  

 

The database structure, employing the E-R  model is usually shown pictorially using entity – 

relationship (E-R) diagrams. The entities and the relationships between them are shown in fig. 

Using the following conventions :  

 

• An entity set is shown as a rectangle. 

• A diamond represents the relationship among a number of entities, which are connected to the 

diamond by lines. 

• The attributes, shown as ovals, are connected to the entities or relationship  by lines.  

• Diamonds, ovals, and rectangles are labeled. The type of relationship existing between the entities 

is represented by giving the cardinality of the relationship on the line joining the relationship to the entity.  

 

Mapping Cardinalities :  

 

Mapping Cardinalities, or cardinality rations, express the number of entities to which another enlity can 

be associated via a relationship set.  

 

Mapping cardinalities are most useful in describing binary relationship sets, although occasionally they 

contribute to the description of relationship sets that involve more than two entity sets.  

 

For, a binary relationship set R between entiry sets A and B, the mapping cardinality must be one of the 

following:  



 

 

 

One to One :  

 

An entity in A is associated with at most one entity in B, and an entity in B is associated with at most one 

entity in A.  

 

 

 

 

 

 

 

 

 

One to many . 

 

An entity in A is associated with any number of entities in B. An entity in B. However, can be associated 

with at most one entity in A.  

 

Many to one :  

 

An entity in A is associated with at most one entity in B. 

An entity in B however, can be associated with any number of entities in A. 

 

Many to Many:  

 

An  entity in A is associated with any number of entities in B 



 

 

And an entity  in B  is associated with any number of entities in A 

 

The appropriate mapping cardinality for a particular relationship set is obviously dependent on the real 

world situation that is being modeled by the relationship set. The overall logical structure of a database  

can be expressed graphically by an E-R diagram, which is built up from the following components.  

 

• Rectangles,  which represent entity sets 

• Ellipse, which represent attributes 

• Diamonds, which represent relationship sets 

• Lines, which link attributes to entity sets and entity sets to relationship sets  

• Double ellipses, which represent multivalued attributes 

• Double lines, which indicate total participation of an entity in a relationship set 

 

Entities:  

 

An entity as a thing which can be distinctly identified. 

 

If then goes on to classify entities into regular entities and weak entities. 

 

A weak entity is an entity that is existence dependent on some other entity, in the sence that it cannot exist 

if that other entity does not also exist.  

 

For example in Fig. An employee’s  dependents might be weak entities – they cannot exist ( so far as the 

database is concerned) if the relevant employee does not exist. In particular,  if a given employee is 

delete, all dependents of that employee must be deleted too.  

 



 

 

                

 

A regular entity, by contrast, is an entity that is not weak. 

 

Eg : Employees might be regular entities 

Note : some use the term “strong entity” instead of “regular entity” 

 

 

 

 

 

Properties ( Attributes )  

 

Entities and also relationships, have properties. 

 

All entities or relationships of a given type have certain kinds of properties in common, for example, all 

employees have an employee number, a name, a salary, and so on.  

 

Each kind of property draw its values from a corresponding value set ( i.e domain, in relational terms) 

 

Furthermore, properties can be :  



 

 

 

• simple or composite 

For Eg:  the composite property employee name  might be made up of the simple properties first 

name, middle initial and last name 

• Key ( i.e. unique,  possibly within some context )   

For eg:  a dependent’s name might be unique within the context of a given employee 

• Single or multi valued ( in other words, repeating groups are permitted ) all properties  shown in 

fig. Are single valued, but if  

Eg :  a given supplier could have several distinct supplier locations, then supplier city might be a 

multi valued property.  

• Missing  

Ex: Unknown or not applicable 

• Base or derived :  

For Ex:  total quantity for a given part might be derived as the sum of the individual shipment 

quantities for that part.  

 

 Note : some use the term “ attibute” instead of “property” in an E/R context.  

 

Relationships : 

 

Relationship as “ an association among entities” 

 

For Ex:  there is a relationship called DEPT –EMP between departments and employees, representing the 

fact that certain departments employ certain employees.  

 

 



 

 

   

 

As with entities, it is necessary  in principle to distinguish between relationship types and relationship 

instances.  

 

The entries involved in a given relationship are said to be participants in that relationship. The number of 

participants in a given relationship is called the degree of that relationship.  

 

Let R be a relationship type that involves entity type E as a participant. If every instance of E  participates 

in atleast  one instance of R, then the participation of  E in R is said to be total, otherwise it is said to be 

partial.  

 

 

 

 

 

For Ex:  if every employee must belong to a department, then the participation of employees in DEPT-

EMP  is total; if it is possible for a given department to have no employees at all, then the participation of 

departments in DEPT – EMP is partial.  

 

The database structure, employing the E-R model is usually shown pictorially using entity – relationship. 

 

(E-R) diagrams : The entities and the relationships between them are shown in fig. Using the following 

conventions :  



 

 

 

• an entity set is shown as a rectangle 

• A diamond represents the relationship among a number of entities, which are connected to the 

diamond by lines 

• The attributes, shown as ovals, are connected to the entities or relationship by lines. 

• Diamonds, ovals, and rectangles are labeled. The type of relationship existing between the entities 

is represented by giving the cardinality of the relationship on the line joining the relationship to the entity. 

 

 

 

In Unit – 2 we discuss about Data storage and retrieval. It deals with disk, file,  and file system structure, 

and with the mapping of relational and object data to a file system. A variety of data access techniques are 

presented in this unit , including hashing, B+ - tree indices, and grid file indices.  External  sorting which 

will be done in secondary memory is discussed here.  

 Conceptual Database Design With The ER Model 

 

Developing an ER diagram presents several choices, including the following: 

 

• Should a concept be modeled as an entity or an attribute?  

• Should a concept be modeled as an entity or a relationship? 

• What are the relationship sets and their participating entity sets?  

• Should we use binary or ternary relationships?  

• Should we use aggregation? 

 

 

UNIT – II 

Overview : 

The Relational Model defines two root languages for accessing a relational database -- Relational Algebra 

and Relational Calculus. Relational Algebra is a low-level, operator-oriented language. Creating a query 

in Relational Algebra involves combining relational operators using algebraic notation. Relational 

Calculus is a high-level, declarative language. Creating a query in Relational Calculus involves describing 

what results are desired. 

The basic form of SQL,SQL (Structured Query Language) is a database sublanguage for querying and 

modifying relational databases. The basic structure in SQL is the statement how to write the queries and 

modify tables and columns. 



 

 

  

 

Contents:  

• Introduction to the Relational Model  

• Integrity Constraint Over relations  

• Enforcing Integrity constraints 

• Querying relational data  

• Introduction to Views, Destroying /altering Tables and Views. 

• Relational Algebra  

• Selection and projection set operations 

• Renaming 

• Joins 

• Division  

• Relational calculus  

•  Tuple relational Calculus 

• Domain relational calculus  

• Expressive Power of Algebra and calculus 

 

• Form of Basic SQL Query,Examples  

• Introduction to Nested Queries, Correlated Nested Queries Set 

• Comparison Operators, Aggregative Operators 

• NULL values  



 

 

• Logical connectivity’s  

• Outer Joins  

9. Triggers and Active Data bases 

 

Introduction to the Relational Model  

     The main construct for representing data in the relational model is a relation. A relation 

consists of a relation schema and a relation instance. The relation instance is a table, and the 

relation schema describes the column heads for the table. We first describe the relation schema 

and then the relation instance. The schema specifies the relation’s name, the name of each field 

(or column, or attribute), and the domain of each field. A domain is referred to in a relation 

schema by the domain name and has a set of associated values. 

Eg:  

Students(sid: string, name: string, login: string, age: integer, gpa: real) 

This says, for instance, that the field named sid has a domain named string. The set of values 

associated with domain string is the set of all character strings. 

         An instance of a relation is a set of tuples, also called records, in which each tuple has the 

same number of fields as the relation schema. A relation instance can be thought of as a table in 

which each tuple is a row, and all rows have the same number of fields.  

 

 

 

 

 

 

An instance of the Students relation appears in Figure 3.1. 



 

 

 

A relation schema specifies the domain of each field or column in the relation instance. These 

domain constraints in the schema specify an important condition that we want each instance of 

the relation to satisfy: The values that appear in a column must be drawn from the domain 

associated with that column. Thus, the domain of a field is essentially the type of that field, in 

programming language terms, and restricts the values that can appear in the field. 

Domain constraints are so fundamental in the relational model that we will henceforth consider 

only relation instances that satisfy them; therefore, relation instance means relation instance that 

satisfies the domain constraints in the relation schema. 

The degree, also called arity, of a relation is the number of fields. The cardinality of a relation 

instance is the number of tuples in it. In Figure 3.1, the degree of the relation (the number of 

columns) is five, and the cardinality of this instance is six. 

 A relational database is a collection of relations with distinct relation names. The relational 

database schema is the collection of schemas for the relations in the database.   

Creating and Modifying Relations 

        The SQL-92 language standard uses the word table to denote relation, and we will often 

follow this convention when discussing SQL. The subset of SQL that supports the creation, 

deletion, and modification of tables is called the Data Definition Language (DDL).  

To create the Students relation, we can use the following statement: 

 

The CREATE TABLE statement is used to define a new table. 



 

 

 

CREATE TABLE Students ( sid CHAR(20), name CHAR(30), login CHAR(20), age                                                                                                                                                            

INTEGER, gpa REAL ) 

 

Tuples are inserted using the INSERT command. We can insert a single tuple into the Students table as 

follows: 

INSERT INTO Students (sid, name, login, age, gpa) VALUES (53688, ‘Smith’, ‘smith@ee’, 18, 

3.2) 

 

We can delete tuples using the DELETE command. We can delete all Students tuples with name equal to 

Smith using the command: 

DELETE FROM Students S WHERE S.name = ‘Smith’ 

We can modify the column values in an existing row using the UPDATE command. For example, we can 

increment the age and decrement the gpa of the student with sid 53688: 

UPDATE Students S SET S.age = S.age + 1, S.gpa = S.gpa - 1 WHERE S.sid = 53688 

Integrity Constraints Over Relations 

        An integrity constraint (IC) is a condition that is specified on a database schema, and 

restricts the data that can bstored in an instance of the database. If a database instance satisfies all 

the integrity constraints specified on the database schema, it is a legal instance. A DBMS 

enforces integrity constraints, in that it permits only legal instances to be stored in the database. 

Key Constraints 

Consider the Students relation and the constraint that no two students have the same student id. 

This IC is an example of a key constraint. A key constraint is a statement that a certain minimal 

subset of the fields of a relation is a unique identifier for a tuple. A set of fields that uniquely 

identifies a tuple according to a key constraint is called a candidate key for the relation; we 

often abbreviate this to just key.In the case of the Students relation, the (set of fields containing 

just the) sid field is a candidate key. 

 There are two parts to the definition of (candidate)  key: 

 



 

 

1. Two distinct tuples in a legal instance (an instance that satisfies all ICs, including the key constraint) 

cannot have identical values in all the fields of a key. 

2. No subset of the set of fields in a key is a unique identifier for a tuple. 

The first part of the definition means that in any legal instance, the values in the key fields 

uniquely identify a tuple in the instance 

The second part of the definition means, for example, that the set of fields {sid, name} is not a 

key for Students, because this set properly contains the key {sid}.Theset {sid, name} is an 

example of a superkey, which is a set of fields that contains a key. 

Out of all the available candidate keys, a database designer can identify a primary key. 

Intuitively, a tuple can be referred to from elsewhere in the database by storing the values of its 

primary key fields. For example, we can refer to a Students tuple by storing its sid value.  

Specifying Key Constraints in SQL 

CREATE TABLE Students ( sid CHAR(20), name CHAR(30), login CHAR(20), age 

INTEGER, gpa REAL, UNIQUE (name, age), CONSTRAINT StudentsKey PRIMARY KEY 

(sid) ) 

This definition says that sid is the primary key and that the combination of name and age is also a 

key. The definition of the primary key also illustrates how we can name a constraint by 

preceding it with CONSTRAINT constraint-name. If the constraint is violated, the constraint 

name is returned and can be used to identify the error. 

 

Foreign Key Constraints 

Sometimes the information stored in a relation is linked to the information stored in another relation. If 

one of the relations is modified, the other must be checked, and perhaps modified, to keep the data 

consistent. An IC involving both relations must be specified if a DBMS is to make such checks. The most 

common IC involving two relations is a foreign key constraint. 

 

Suppose that in addition to Students, we have a second relation: 

Enrolled(sid: string, cid: string, grade: string) 

To ensure that only bonafide students can enroll in courses, any value that appears in the sid field 

of an instance of the Enrolled relation should also appear in the sid field of some tuple in the 



 

 

Students relation. The sid field of Enrolled is called a foreign key and refers to Students. The 

foreign key in the referencing relation (Enrolled, in our example) must match the primary key of 

the referenced relation (Students), i.e., it must have the same number of columns and compatible 

data types, although the column names can be different. 

 

Specifying Foreign Key Constraints in SQL 

CREATE TABLE Enrolled ( sid CHAR(20), cid CHAR(20), grade CHAR(10), PRIMARY KEY 

(sid, cid), FOREIGN KEY (sid) REFERENCES Students ) 

Enforcing Integrity Constraints 

Consider the instance S1 of Students shown in Figure 3.1. The following insertion violates the primary 

key constraint because there is already a tuple with the sid 53688, and it will be rejected by the DBMS: 

INSERT INTO Students (sid, name, login, age, gpa) VALUES (53688, ‘Mike’, ‘mike@ee’, 17, 

3.4) 

The following insertion violates the constraint that the primary key cannot contain null: 

INSERT INTO Students (sid, name, login, age, gpa) VALUES (null, ‘Mike’, ‘mike@ee’, 17, 

3.4) 

Querying Relational Data 

A relational database query is a question about the data, and the answer consists of a new 

relation containing the result. For example, we might want to find all students younger than 18 or 

all students enrolled in Reggae203.  



 

 

 

A query language is a specialized language for writing queries. 

SQL is the most popular commercial query language for a relational DBMS. Consider the instance of the 

Students relation shown in Figure 3.1. We can retrieve rows corresponding to students who are younger 

than 18 with the following SQL query: 

SELECT * FROM Students S WHERE S.age < 18 

The symbol * means that we retain all fields of selected tuples in the result. The condition S.age 

< 18 in the WHERE clause specifies that we want to select only tuples in which the age field has 

a value less than 18. This query evaluates to the relation shown in Figure 3.6. 

           

Introduction To Views 

A view is a table whose rows are not explicitly stored in the database but are computed as needed from a 

view definition. Consider the Students and Enrolled relations. Suppose that we are often interested in 

finding the names and student identifiers of students who got a grade of B in some course, together with 

the cid for the course. We can define a view for this purpose. Using SQL  notation: 

 

CREATE VIEW B-Students (name, sid, course) AS SELECT S.sname, S.sid, E.cid FROM Students S, 

Enrolled E WHERE S.sid = E.sid AND E.grade = ‘B’ 

This view can be used just like a base table, or explicitly stored table, in defining new queries or 

views. Given the instances of Enrolled and Students shown in Figure 3.4, BStudents contains 

the tuples shown in Figure 3.18.  



 

 

 

Destroying/Altering Tables and Views 

 

To destroy views, use the DROP TABLE command. For example, DROP TABLE Students RESTRICT 

destroys the Students table unless some view or integrity constraint refers to Students; if so, the command 

fails. If the keyword RESTRICT is replaced by CASCADE, Students is dropped and any referencing 

views or integrity constraints are (recursively) dropped as well; one of these two keywords must always 

be specified. A view can be dropped using the DROP VIEW command, which is just like DROP TABLE. 

 

ALTER TABLE modifies the structure of an existing table. To add a column called maiden-name to 

Students, for example, we would use the following command: 

 

ALTER TABLE Students ADD COLUMN maiden-name CHAR(10) 

 

The definition of Students is modified to add this column, and all existing rows are padded with null 

values in this column. ALTER TABLE can also be used to delete columns and to add or drop integrity 

constraints on a table. 

 

Relational Algebra 

 

    Relational algebra is one of the two formal query languages associated with the relational model. 

Queries in algebra are composed using a collection of operators. A fundamental property is that every 

operator in the algebra accepts (one or two) relation instances as arguments and returns a relation instance 

as the result. This property makes it easy to compose operators to form a complex query —a relational 

algebra expression is recursively defined to be a relation, a unary algebra operator applied to a single 

expression, or a binary algebra operator applied to two expressions. We describe the basic operators of the 

algebra (selection, projection, union, cross-product, and difference). 



 

 

 

Selection and Projection 

 

Relational algebra includes operators to select rows from a relation (σ)and to project columns (π).  

 

These operations allows to manipulate data in a single relation. Consider the instance of the Sailors 

relation shown in Figure 4.2, denoted as S2. We can retrieve rows corresponding to expert sailors by 

using the s operator. The expression (S2) evaluates to the relation shown in Figure 4.4. The subscript 

rating>8 specifies the selection criterion to be applied while retrieving tuples. 

 

                                                 

                                   

 

 

 



 

 

                                          

 

 

 

Set Operations 

 

The following standard operations on sets are also available in relational algebra: union (∪), intersection 

(n), set-difference (-), and cross-product (×). 

• Union: R∪S returns a relation instance containing all tuples that occur in either relation instance 

R or relation instance S (or both). R and S must be unioncompatible, and the schema of the result is 

defined to be identical to the schema of R. 

• Intersection: RnS returns a relation instance containing all tuples that occur in both R and S. The 

relations R and S must be union-compatible, and the schema of the result is defined to be identical to the 

schema of R. 

• Set-difference: R-S returns a relation instance containing all tuples that occur in R but not in S. 

The relations R and S must be union-compatible, and the schema of the result is defined to be identical to 

the schema of R. 

• Cross-product: R×S returns a relation instance whose schema contains all the fields of R (in the 

same order as they appear in R) followed by all the fields of S (in the same order as they appear in S). The 

result of R × S contains one tuple r, s (the concatenation of tuples r and s) for each pair of tuples r ∈ R, s 

∈ S. The cross-product opertion is sometimes called Cartesian product. 

Joins 

The join operation is one of the most useful operations in relational algebra and is the most commonly 

used way to combine information from two or more relations. Although a join can be defined as a cross-

product followed by selections and projections, joins arise much more frequently in practice than plain 

cross-products.  

 

Condition Joins 

 

The most general version of the join operation accepts a join condition c and a pair of relation instances as 

arguments, and returns a relation instance. The join condition is identical to a selection condition in form. 

The operation is defined as follows: 

 



 

 

As an example, the result of          .  

 

Relational Calculus 

 

       Relational calculus is an alternative to relational algebra. In contrast to the algebra, which is 

procedural, the calculus is nonprocedural, or declarative, in that it allows to describe the set of answers 

without being explicit about how they should be computed.  

           The variant of the calculus that we present in detail is called the tuple relational calculus (TRC). 

Variables in TRC take on tuples as values. In another variant, called the domain relational calculus 

(DRC), the variables range over field values.  

 

Tuple Relational Calculus 

 

A tuple variable is a variable that takes on tuples of a particular relation schema as values. That is, every 

value assigned to a given tuple variable has the same number and type of fields. A tuple relational 

calculus query has the form { T | p(T) },where T is a tuple variable and p(T) denotes a formula that 

describes T. The result of this query is the set of all tuples t for which the formula p(T)evaluates to true 

with T = t. The language for writing formulas p(T) is thus at the heart of TRC and is essentially a simple 

subset of first-order logic.  

 

 

 

 

As a simple example, consider the following query. 

 

Find all sailors with a rating above 7.  



 

 

 

{S | S ∈ Sailors ∧ S.rating > 7} 

 

Syntax of TRC Queries 

 

Let Rel be a relation name, R and S be tuple variables, a an attribute of R,and b an attribute of S. Let op 

denote an operator in the set {<, >, =, =, =,  =}. An atomic formula is one of the following: 

• R ∈ Rel 

• R.a op S.b  

• R.a op constant, or constant op R.a 

 A formula is recursively defined to be one of the following, where p and q are themselves formulas, and 

p(R) denotes a formula in which the variable R appears: 

 

• any atomic formula 

• ¬p, p ∧ q, p ∨ q,orp ⇒ q 

• ∃R(p(R)), where R is a tuple variable 

• ∀R(p(R)), where R is a tuple variable 

 

Domain Relational Calculus 

 

A domain variable is a variable that ranges over the values in the domain of some attribute (e.g., the 

variable can be assigned an integer if it appears in an attribute whose domain is the set of integers). A 

DRC query has the form {x | p(x1,x2,...,xn)},where each x is either a domain variable or a constant and 

p(x1,x2,...,xn) denotes a DRC formula whose only free variables are the variables among the x i, 1 ≤ i ≥ 

n. The result of this query is the set of all tuples x1,x2,...,xi for which the formula evaluates to true. 

 

     DRC formula is defined in a manner that is very similar to the definition of a TRC formula. The main 

difference is that the variables are now domain variables. Let op denote an operator in the set {<, >, =, =, 

=,  =} and let X and Y be domain variables. 

 

 An atomic formula in DRC is one of the following: 

• <x1,x2,...,xn> ∈Rel,where Rel is a relation with n attributes; each x, 1 ≤i≥ n is either a variable or 

a constant. 

• X op Y  



 

 

• X op constant,or constant op X 

A formula is recursively defined to be one of the following, where p and q are themselves formulas, and 

p(X) denotes a formula in which the variable X appears: 

 

• any atomic formula 

• ¬p, p ∧ q, p ∨ q,orp ⇒ q  

• ∃X(p(X)), where X is a domain variable 

• ∀X(p(X)), where X is a domain variable 

 

Eg:Find all sailors with a rating above 7.  

{<I, N, T, A>|<I, N, T, A>∈Sailors ∧ T>7} 

 

The Form of a Basic SQL Query: 

 

SELECT [ DISTINCT ] select-list 

 FROM from-list  

WHERE qualification 

 

 Every query must have a SELECT clause, which specifies columns to be retained in the result, and a 

FROM clause, which specifies a cross-product of tables. The optional WHERE clause specifies selection 

conditions on the tables mentioned in the FROM clause.  

 

Eg: 1. Find the names and ages of all sailors. 

 

SELECT  DISTINCT  S.sname, S.age  FROM  Sailors S 

 

       2.Find all sailors with a rating above 7. 

 

SELECT S.sid, S.sname, S.rating, S.age FROM Sailors AS S WHERE S.rating > 7 

 



 

 

We now consider the syntax of a basic SQL query in detail. 

• The from-list in the FROM clause is a list of table names. A table name can be followed by a 

range variable; a range variable is particularly useful when the same table name appears more than once 

in the from-list. 

• The select-list is a list of (expressions involving) column names of tables named in the from-list. 

Column names can be prefixed by a range variable. 

• The qualification in the WHERE clause is a boolean combination (i.e., an expression using the 

logical connectives AND, OR,andNOT) of conditions of the form expression op expression,whereop is 

one of the comparison operators {<, <=, = , <>, >=,>}.An expression is a column name, a constant, or an 

(arithmetic or string) expression. 

• The DISTINCT keyword is optional. It indicates that the table computed as an answer to this 

query should not contain duplicates, that is, two copies of the same row. The default is that duplicates are 

not eliminated. 

 

The following is the conceptual evaluation strategy of SQL query 

1. Compute the cross-product of the tables in the from-list. 

 2. Delete those rows in the cross-product that fail the qualification conditions. 

 3. Delete all columns that do not appear in the select-list.  

4. If DISTINCT is specified, eliminate duplicate rows. 

 

ADDITIONAL TOPIC: 

UNION, INTERSECT, AND EXCEPT 

 

SQL provides three set-manipulation constructs that extend the basic query form. Since the answer to a 

query is a multiset of rows, it is natural to consider the use of operations such as union, intersection, and 

difference. SQL supports these operations under the names UNION, INTERSECT,andEXCEPT. 

Union: 

Eg: Find the names of sailors who have reserved a red or a green boat. 

 

SELECT S.sname FROM Sailors S, Reserves R, Boats B WHERE S.sid = R.sid AND R.bid = B.bid 

AND B.color = ‘red’  

UNION  

SELECT S2.sname FROM Sailors S2, Boats B2, Reserves R2 WHERE S2.sid = R2.sid AND R2.bid = 

B2.bid AND B2.color = ‘green’ 



 

 

 

This query says that we want the union of the set of sailors who have reserved red boats and the set of 

sailors who have reserved green boats.  

 

Intersect: 

Eg:Find the names of sailors who have reserved both a red and a green boat. 

 

SELECT S.sname FROM Sailors S, Reserves R, Boats B WHERE S.sid = R.sid AND R.bid = B.bid 

AND B.color = ‘red’ 

 INTERSECT  

SELECT S2.sname FROM Sailors S2, Boats B2, Reserves R2 WHERE S2.sid = R2.sid AND R2.bid = 

B2.bid AND B2.color = ‘green’ 

 

Except: 

Eg:Find the sids of all sailors who have reserved red boats but not green boats. 

 

SELECT S.sid FROM Sailors S, Reserves R, Boats B WHERE S.sid = R.sid AND R.bid = B.bid AND 

B.color = ‘red’  

EXCEPT 

 SELECT S2.sid FROM Sailors S2, Reserves R2, Boats B2 WHERE S2.sid = R2.sid AND R2.bid = 

B2.bid AND B2.color = ‘green’ 

 

SQL also provides other set operations: IN (to check if an element is in a given set), op ANY, op ALL (to 

compare a value with the elements in a given set, using comparison operator op), and EXISTS (to check if 

a set is empty). IN and EXISTS can be prefixed by NOT,withthe obvious modification to their meaning. 

We cover UNION, INTERSECT,andEXCEPT in this section, and the other operations in Section 5.4. 

 

 

NESTED QUERIES 



 

 

 

 A nested query is a query that has another query embedded within it; the embedded query is called a 

subquery.  

 

SQL  provides other set operations: IN (to check if an element is in a given set),NOT IN(to check if an 

element is  not in a given set). 

 

Eg:1.  Find the names of sailors who have reserved boat 103. 

 

SELECT S.sname FROM Sailors S 

 WHERE S.sid IN ( SELECT R.sid 

                                 FROM Reserves R 

                                 WHERE R.bid = 103 ) 

 

The nested subquery computes the (multi)set of sids for sailors who have reserved boat 103, and the top-

level query retrieves the names of sailors whose sid is in this set. The IN operator allows us to test 

whether a value is in a given set of elements; an SQL query is used to generate the set to be tested.  

 

2.Find the names of sailors who have not reserved a red boat. 

 

SELECT S.sname FROM Sailors S  

WHERE S.sid NOT IN ( SELECT R.sid 

                                         FROM Reserves R  

                                          WHERE R.bid IN ( SELECT B.bid 

                                                                           FROM Boats B  

                                                                           WHERE B.color = ‘red’ ) 

 

 



 

 

 

Correlated Nested Queries 

 

In the nested queries that we have seen, the inner subquery has been completely independent of the outer 

query. In general the inner subquery could depend on the row that is currently being examined in the 

outer query . 

 

Eg: Find the names of sailors who have reserved boat number 103. 

 

SELECT S.sname FROM Sailors S  

WHERE EXISTS ( SELECT * 

                               FROM Reserves R  

                               WHERE R.bid = 103 AND R.sid = S.sid ) 

The EXISTS operator is another set comparison operator, such as IN. It allows us to test whether a set is 

nonempty.  

 

Set-Comparison Operators 

 

 SQL also supports op ANY and op ALL, where op is one of the arithmetic comparison operators {<, <=, 

=, <>, >=,>}. 

 

Eg:1. Find sailors whose rating is better than some sailor called Horatio. 

 

SELECT S.sid FROM Sailors S  

WHERE S.rating > ANY ( SELECT S2.rating 

                                             FROM Sailors S2  

                                             WHERE S2.sname = ‘Horatio’ ) 



 

 

If there are several sailors called Horatio, this query finds all sailors whose rating is better than that of 

some sailor called Horatio.  

 

2.Find the sailors with the highest rating. 

 

SELECT S.sid FROM Sailors S  

WHERE S.rating >= ALL ( SELECT S2.rating 

                                              FROM Sailors S2 ) 

Aggregate Operators 

 

 SQL supports five aggregate operations, which can be applied on any column 

 

1. COUNT ([DISTINCT] A): The number of (unique) values in the A column. 

2. SUM ([DISTINCT] A): The sum of all (unique) values in the A column.  

3. AVG ([DISTINCT] A): The average of all (unique) values in the A column. 

 4. MAX (A): The maximum value in the A column. 

 5. MIN (A): The minimum value in the A column. 

 

Eg:1. Find the average age of all sailors. 

 

  SELECT AVG (S.age) FROM Sailors S 

 

      2.Count the number of sailors. 

 

SELECT COUNT (*) FROM Sailors S 

 



 

 

The GROUP BY and HAVING Clauses 

Thus far, we have applied aggregate operations to all (qualifying) rows in a relation. Often we want to 

apply aggregate operations to each of a number of groups of rows in a relation, where the number of 

groups depends on the relation instance.  

Syntax: 

 

SELECT [ DISTINCT ] select-list 

 FROM from-list  

WHERE qualification  

GROUP BY grouping-list 

HAVING group-qualification 

 

Eg:Find the age of the youngest sailor for each rating level. 

 

SELECT S.rating, MIN (S.age) FROM Sailors S GROUP BY S.rating 

 

NULL VALUES  

 

SQL provides a special column value called null to use where some column does not have a value to hold 

or the value is unknown. We use null when the column value is either unknown or inapplicable. 

 

Logical Connectives AND, OR, and NOT 

 

The logical operators AND, OR,andNOT using a three-valued logic in which expressions evaluate to true, 

false,or unknown.OR of two arguments evaluates to true if either argument evaluates to true, and to 

unknown if one argument evaluates to false and the other evaluates to unknown. (If both arguments are 

false, of course, it evaluates to false.) AND of two arguments evaluates to false if either argument 

evaluates to false, and to unknown if one argument evaluates to unknown and the other evaluates to true 

or unknown.  



 

 

 

Outer Joins 

 

 The join operation that rely on null values, called outer joins, are supported in SQL. Consider the join of 

two tables, say Sailors & Reserves. Tuples of Sailors that do not match some row in Reserves according 

to the join condition c do not appear in the result. In an outer join, on the other hand, Sailor rows without 

a matching Reserves row appear exactly once in the result, with the result columns inherited from 

Reserves assigned null values. 

      In fact, there are several variants of the outer join idea. In a left outer join, Sailor rows without a 

matching Reserves row appear in the result, but not vice versa. In a right outer join, Reserves rows 

without a matching Sailors row appear in the result, but not vice versa. In a full outer join, both Sailors 

and Reserves rows without a match appear in the result.  

 

Triggers and Active Databases 

 

A trigger is a procedure that is automatically invoked by the DBMS in response to specified changes to 

the database, and is typically specified by the DBA. A database that has a set of associated triggers is 

called an active database. 

 

 A trigger description contains three parts: 

 

• Event: A change to the database that activates the trigger. 

• Condition: A query or test that is run when the trigger is activated.  

• Action: A procedure that is executed when the trigger is activated and its condition is true. 

 

Eg:  The trigger called init count initializes a counter variable before every execution of an INSERT 

statement that adds tuples to the Students relation. The trigger called incr count increments the counter for 

each inserted tuple that satisfies the condition age < 18. 

 

 

 

 



 

 

 

 

 

CREATE TRIGGER init count BEFORE INSERT ON Students /* Event */  

DECLARE 

        count INTEGER;  

BEGIN                                                                                              /* Action */ 

           count := 0; 

 END 

 

CREATE TRIGGER incr count AFTER INSERT ON Students     /* Event */ 

WHEN (new.age < 18)                                                   /* Condition*/ 

 FOR EACH ROW 

 BEGIN                                                                         /* Action */ 

         count:=count+1;  

END 

 

UNIT-III 

 

Overview :  

Only construction of the tables is not only the efficient data base design. Solving the redundant data 

problem is the efficient one. For this we use functional dependences. And normal forms those will be 

discussed in this chapter.  

 

Contents :  

 



 

 

• Schema refinement 

• Use of Decompositions 

• Functional dependencies 

• Normal forms 

• Multi valued dependencies 

 

 Introduction To Schema Refinement 

 

We now present an overview of the problems that schema refinement is intended to address and a 

refinement approach based on decompositions. Redundant storage of information is the root cause of 

these problems. Although decomposition can eliminate redundancy, it can lead to problems of its own and 

should be used with caution. 

 

Problems Caused by Redundancy 

Storing the same information redundantly, that is, in more than one place within a database, can lead to 

several problems: 

 

 

 

 

• Redundant storage: Some information is stored repeatedly. 

• Update anomalies: If one copy of such repeated data is updated, an inconsistency is created 

unless all copies are similarly updated. 

• Insertion anomalies: It may not be possible to store some information unless some other 

information is stored as well.  

• Deletion anomalies: It may not be possible to delete some information without losing some other 

information as well. 

 

Use of Decompositions 

 

Redundancy arises when a relational schema forces an association between attributes that is not natural. 

Functional dependencies can be used to identify such situations and to suggest refinements to the schema. 

The essential idea is that many problems arising from redundancy can be addressed by replacing a 

relation with a collection of ‘smaller’ relations. Each of the smaller relations contains a subset of the 

attributes of the original relation. We refer to this process as decomposition of the larger relation into the 

smaller relations. 



 

 

 

 Problems Related to Decomposition 

 

Decomposing a relation schema can create more problems than it solves. Two important questions must 

be asked repeatedly: 

 

1. Do we need to decompose a relation?  

2. What problems (if any) does a given decomposition cause? 

 

To help with the first question, several normal forms have been proposed for relations. If a relation 

schema is in one of these normal forms, we know that certain kinds of problems cannot arise. Considering 

the normal form of a given relation schema can help us to decide whether or not to decompose it further. 

If we decide that a relation schema must be decomposed further, we must choose a particular 

decomposition. 

 

With respect to the second question, two properties of decompositions are of particular interest. The 

lossless-join property enables us to recover any instance of the decomposed relation from corresponding 

instances of the smaller relations. The dependency preservation property enables us to enforce any 

constraint on the original relation by simply enforcing some constraints on each of the smaller relations. 

That is, we need not perform joins of the smaller relations to check whether a constraint on the original 

relation is violated. 

 

Normalization: 

 

In general, database normalization involves splitting tables with columns that have different types of data 

( and perhaps even unrelated data) into multiple table, each with fewer columns that describe the 

attributes of a single concept of physical object or being.  

 

The goal of normalization is to prevent the problems ( called modification anomalie) that plague a poorly 

designed relation (table). 

 



 

 

Suppose, for example, that you have a table with resort guest ID numbers, activities the guests have 

signed  up to do, and the cost of each activity – all together in the following GUEST – ACTIVITY-COST 

table: 

 

Each  row in the table represents a guest that has signed up for the named activity and paid the specified 

cost. Assuming that the cost depends only on the activity that is, a specific activity costs the same for all 

guests if you delete the row for GUEST – ID 2587, you lose not only the fact that guest 2587 signed up 

for scuba diving, but also the fact that scuba diving costs $ 250.00 per outing. This is called a deletion 

anomaly – when you delete a row, you lose more information than you intended to remove.  

 

 

In the current example, a single deletion resulted in the loss of information on two entities what activity a 

guest signed up to do  and how much a particular activity costs.  

 

Now, suppose the resort  adds a new activity such as horseback riding. You cannot enter the activity name 

( horseback riding) or cost ($190.00) in to the table until a guest decides to sign up for it.  The 

unnecessary restriction of having to wait until someone signs up for an activity before you can record its 

name and cost is called an insertion anomaly.  

 

In the current example, each insertion adds facts about two entities. Therefore, you  cannot INSERT a fact 

about one entity until you have an additional fact about the other entity. Conversely, each deletion 

removes facts about two entities. Thus, you cannot DELETE the information about one entity while 

leaving the information about the other in table.  

 

You can eliminate modification anomalies through normalization – that is, splitting the single table with 

rows that have attributes about two entities into two tables, each of which has rows with attributes that 

describe a single entity.  

 

You will be ablve to remove the aromatherapy appointment for guest 1269 without  losing the fact that an 

aromatherapy session costs $75.00. Similarly, you can now add the fact that horseback riding costs $ 

190.00 per day to the ACTIVITY – COST table without having to wait for a guest to sign up for the 

activity.  

 



 

 

During the development of relational database systems in the 1970s, relational theorists kept discovering 

new modification anomalies. Some one would find an anomaly, classify it, and then figure out a way to 

prevent it by adding additional design criteria to the definition of a “well formed relation. These design 

criteria are known as normal forms. Not surprisingly E.F codd (of the 12 rule database definition fame), 

defined the first, second, and third normal forms, (INF, 2NF, and 3NF). 

 

After Codd  postulated 3 NF, relational theorists formulated Boyce-codd normal form (BCNF) and then 

fourth normal form (4NF) and fifth normal form (5NF) 

 

First Normal form :  

 

Normalization is a processes by which database designers attempt to eliminate modification anomalies 

such as the :  

 

• Deletion anomaly 

The iniability to remove a single fact from a table without removing  other (unrelated) facts you 

want to keep.  

• Insertion anomaly 

The inability to insert one fact without inserting another ( and some times, unrelated) fact. 

• Update anomaly. 

 

Changing a fact in one column creates a false fact in another  set of columns. Modification anomalies 

are a result of functional dependencies among the columns in a row ( or tuple,  to use the precise 

relational database term.  

 

A functional dependency means that if you know the value in one column or set of columns, you can 

always determine the value of another. To put the table in first normal form (INF)  you could break 

up the student number list in the STUDENTS column of each row such that each row had only one of 

the student Ids in the STUDENTS column. Doing so would change the table’s structure and rows to : 

The value given by the combination (CLASS, SECTION, STUDENT) is the composite key for the 

table because it makes each row  unique and all columns atomic. Now that each the table in the 

current example is in INF, each column has a single, scalar value.  

 

 



 

 

 Unfortunately, the table  still exhibits modification anomalies:  

 

Deletion anomaly :  

 

If professor SMITH  goes to another school and you remove his rows from the table, you also lose the 

fact that STUDENTS 1005, 2110 and 3115 are enrolled in a history class. 

 

Insertion anomaly :  

 

If the school wants to add an English Class (EI00), it cannot do so until a student signs up for the 

course ( Remember, no part of a primary key can have a NULL value).  

 

Update anomaly :  

 

If STUDENT 4587 decides to sign up for the SECTION 1, CS100 CLASS  instead of his math class, 

updating the Class and section columns  in the row for STUDENT 4587  to reflect the change will 

cause the table to show TEACHER RAWL INS as being in both the MATH and the COMP-SCI  

departments.  

 

Thus, ‘flattening’ a table’s columns to put it into first normal form (INF) does not solve any of the 

modification anomalies 

 

All it does is guarantee that the table satisfies the requirements for a table defined  as “relational” and 

that there are no multi valued dependencies between the columns in each row.  

 

Second Normal Form : 

 

The process of normalization involves removing functional depencies between columns n order to 

eliminate the modification anomalies caused by these dependencies.  



 

 

 

Putting a table in first normal form (INF) requires removing all multi valued dependencies.  

 

When a table is in second normal form, it must be in first normal form (no multi valued dependencies 

and have no partial key dependencies. 

 

A partial key dependency is a situation in which the value in part of a key can be used to determine 

the value of another attribute ( column) 

 

Thus, a table is in 2NF  when the value in all nonkey columns depends on the entire key. Or, said 

another way, you cannot determine the value of any of the columns by using part of the key.  

 

With (CLASS, SECTION, STUDENT) as its primary key. If the university has two rules about taking 

classes no student can sign up for more than one section of the same class, and a student can have 

only one major then the table, while in 1 NF, is not in 2NF. 

 

Given the value of (STUDENT, COURSE) you can determine the value of the SECTION, since no 

student can sign up for two sections of the same course. Similarly  since students can sign up for only 

one major, knowing STUDENT determines the value of MAJOR. In both instances, the value of a 

third column can be deduced (or is determined) by the value in a portion of the key (CLASS, 

SECTION, STUDENT)  that makes each row unique.  

 

 

 

 

 

 

 

 

 



 

 

 

To put the table in the current example in 2NF will require that it be split  in to three tables described 

by :  

 

Courses (Class, Section, Teacher, Department) 

 

PRIMARY KEY (Class, Section) 

 

Enrollment (Student, Class, Section) 

 

PRIMARY KEY (Student, class) 

 

Students (student, major) 

 

PRIMARY KEY (Student) 

 

Unfortunately, putting a table in 2NF does not eliminate modification anomalies.  

 

Suppose,  for example, that professor Jones leaves the university. Removing his row from the 

COURSES table would eliminate the entire ENGINEERING department, since he is currently the 

only professor in the department.  

 

Similarly, if the university wants to add a music department, it cannot do so until it hires a professor 

to teach in the department.  

 

Understanding Third Normal Form :  

 



 

 

To be a third normal form (3NF) a table must satisfy the requirements for INF (no multi valued 

dependencies) and 2NF  ( all nonkey attributes must depend on the entire key).  In addition, a table in 

3NF has no transitive dependencies between nonkey columns.  

 

 

Given a table with columns, (A,B,C) a transitive dependency is one in which a determines B, and B 

determines C, therefore A determines C, or, expressed using relational theory notation :  

 

 If AB and BC then A C. 

 

When  a table is in 3NF the value in every non key column of the table can be determined by using 

the entire key and only the entire key,. Therefore, given a table in 3NF with columns (A,B,C) if A is 

the PRIMARY KEY, you could not use the value of B ( a non key column) to determine the value of 

a C ( another non key column).  As such, A determines B(A B), and A determines C(C). 

However, knowing the value of column B does not tell you have value in column C that is, it is not 

the case that BC. 

 

Suppose, for example, that you have a COURSES tables with columns and PRIMARY KEY 

described by 

 

Courses (Class,  section, teacher, department , department head) 

 

PRIMARY KEY (Class, Section) 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

That contains the Data :  

 

(----------A---------     (B)            (C)  (D) 

 

Class        Section Teacher   Dept.  Dept. Head 

-------------------------------------------------------------------------------- 

H100   Smith  History Smith 

H1002   Riley  History Smith 

CS100  1 Bowls  Comp.Sci Peroit 

M2003   Rawlins Math  Hastings 

M2002   Brown  Math  Hastings 

M2004   Riley  Math  Hastings 

E1001   Jones  Engg.  Jones 

 

Given that a TEACHER can be assigned to only one DEPARTMENT and that a DEPARTMENT can 

have only one department head, the table has multiple transitive dependencies.  

 

For example, the value of TEACHER is dependant on the PRIMARY KEY (CLASS, 

SECTION), since a particular SECTION of a particular CLASS can have only one teacher that is 

A B.  Moreover, since a TEACHER can be in only one  DEPARTMENT, the value in 

DEPARTMENT is dependant on the value in TEACHER that is BC. However, since the 



 

 

PRIMARY KEY (CLASS, SECTION) determines the value of TEACHER, it also determines 

the value of DEPARTMENT that is A C. Thus, the table exhibits the transitive dependency 

in which A B and BC, therefore A C. 
 

The problem with a transitive dependency is that it makes the table subject to the deletion 

anomaly.  When smith retires and we remove his row from the table,  we lose not only the fact 

that smith taught SECTION 1 of H100 but also the fact that SECTION 1 of H100 was a class 

that belonged to the HISTORY department.  
 

To put a table  with transitive dependencies between non key columns into 3 NF requires that the table be 

split into  multiple tables. To do so for the table in the current example, we would need split it into tables, 

described by :  

 

Courses (Class, Section, Teacher) 

 

PRIMARY KEY (class, section) 

 

Teachers (Teacher, department) 

 

PRIMARY KEY (teacher) 

 

Departments (Department, Department head) 

 

PRIMARY KEY (department ) 

 

 

 

UNIT-IV 

Overview: 



 

 

In this  unit we introduce  two topics first one is concurrency control. The stored data will be accessed by 

the users so if any two or users try to access same data at a time it may raise the problem of data 

inconsistency to solve that concurrency control methods are invented.     Recovery is used to maintain the 

data without loss when the problem of power failure, software failure and hardware failure.  

 

 

Contents: 

           Concepts of transactions and schedules  

 Lock based concurrency control  

             Crash Recovery 

Introduction to crash recovery 

Log recovery 

            Check pointing 

            ARIES 

 

 

Transactions 

 

Collections of operations that form a single logical unit of work are called Transactions. A 

database system must ensure proper execution of transactions despite failures – either the entire 

transaction executes, or none of it does.  
 

A transaction is a unit of program execution that accesses and possibly updates various data items.  

Usually,  a transaction is initiated by a user program written in a high level data manipulation language or 

programming  language ( for example SQL, COBOL, C, C++ or JAVA), where it is delimited by 

statements ( or function calls) of the form Begin transaction and end transaction. The transaction consists 

of all operations executed between the begin transaction and end transaction.  

 

To ensure integrity of the data, we require that the database system maintain the following properties of 

the transaction.  

 



 

 

Atomicity:  

 

Either all operations of the transaction are reflected properly in the database, or non are .  

 

Consistency :  

 

Execution of a transaction in isolation ( that is, with no other transaction  executing concurrently) 

preserves the consistency of the database.  

 

Isolation :  

 

Even though multiple transactions may execute concurrently, the system guarantees that, for every pair of 

transaction  Ti and Tj, ti appears to Ti that  either Tj finished execution before Ti started, or Tj started 

execution after Ty finished. Thus, each transaction is unaware of other  transactions executing 

concurrently in the system.  

Durability :  

 

After a  transaction completes successfully, the changes it has made to the database persist, even if there 

are system failures.  

 

These properties are often called the ACID  properties, the acronym is derived from the first letter of each 

of the four properties.  

 

To gain a better understanding of ACID properties and the need for them, consider a simplified banking 

system consisting of several accounts and a set of transactions that access and update those accounts.  

 

Transactions access data using two operations :  

 



 

 

• Read (X) which transfers the data item X from the database to a local buffer belonging to the 

transaction that executed the read operation 

• Write (X), which transfers the data item X from the local buffer of the transaction that executed 

the write back to the database.  

 

In a real database system, the write operation does not necessarily result  in the immediate update of the 

data on the disk; the write operation may be temporarily stored in memory and executed on the disk later.  

 

For now, however, we shall assume that the write operation updates the database immediately. 

 

Let Ty be a transaction that transfers $50 from account A to account B. This transaction can be defined as  

 

Ti : read (A); 

A; = A-50; 

Write (A); 

Read (B); 

B:=B+50; 

Write (B). 

 

Let us now consider each of the ACID requirements.  

 

Consistency :  

 

Execution of a transaction in isolation ( that is, with no other transaction executing concurrently) 

preserves the consistency of the database. 

 

The consistency requirement here is that the sum of A and B be unchanged by the execution of the 

transaction. Without the consistency requirement, money could be created or destroyed  by the 

transaction. It can be verified easily that, if the database is consistent before  an execution of the 

transaction, the database remains  consistent after the execution of the transaction.  



 

 

 

Ensuring consistency for an individual transaction is the responsibility of  the application programmer 

who codes the transaction. This task may be facilitated by automatic testing of integrity constraints.  

 

Atomicity : 

 

Suppose that, just before the execution of transaction Ty the values of accounts A and B are $1000 and 

$2000, respectively.  

 

Now suppose that, during the execution of transaction Ty, a failure  occurs  that prevents Ti from 

completing its execution successfully.  

 

Examples of such failures include power failures, hardware failures, and software errors  

 

Further, suppose that the failure happened after the write (A) operation but before the write (B) operation. 

In this case, the values of amounts A and B reflected in the database are $950 and $2000.  The system 

destroyed $50 as a result of this failure.  

 

In particular, we note that the sum A + B is no longer preserved. Thus,  because of the failure, the state of 

the system no longer reflects a real state of the world that the database is supposed to capture. WE term 

such a state in inconsistent state. We must ensure that such inconsistencies are not visible in a database 

system.  

 

Note, however, that the system must at some point be in an inconsistent state. Even if transaction Ty is 

executed to completion, there exists a point at which the value of account A is $ 950 and the value of 

account B is $2000 which is clearly an inconsistent state.  

 

This state, however is eventually replaced by the consistent  state where the value of account A is $ 950, 

and the value of account B is $ 2050. 

 



 

 

Thus, if the transaction never started or was guaranteed to complete, such an inconsistent state would not 

be visible except during the execution of the transaction. 

 

That is the reason for the atomicity requirement:  

 

If the atomicity property is present, all actions of the transaction are reflected in the database or none are.  

 

The basic idea behind ensuring atomicity is this:  

 

The database system keeps track ( or disk) of the old values of any data on which a transaction performs a 

write, and, if the transaction does not complete its execution, the database system restores the old values 

to make it appear as though the transaction never executed. 

 

Ensuring atomicity is the responsibility of the database system itself; specifically, it is handed by a 

component called the transaction management component. ] 

 

Durability :  

 

Once the execution of the transaction completes successfully, and the user who initiated the transaction 

has been notified that the transfer of funds has taken place, it must be the case that no system failure will 

result in a loss of data corresponding to this transfer of funds.  

 

The durability property guarantees that, once a transaction completes successfully, all the updates that it 

carried out on the data base persist, even if there is a system failure after the transaction complete 

execution.  

 

We assume for now that a failure of the computer system may result in loss of data in main memory, but 

data written to disk are never lost. We can guarantee durability by ensuring that either 

 



 

 

• The updates carried out by the transaction have been written to disk before the transaction 

completes. 

• Information about the updates carried out by the transaction and written to disk is sufficient to 

enable the database to reconstruct the updates when the database system is restarted after the failure.  

 

Ensuring  durability is the responsibility of a component of the database system called the recovery 

management component. The transaction management component and the recovery management 

component the closely related.  

 

 

Isolation ;  

 

Even if the consistency and atomicity properties are ensured for each transaction, if several transactions 

are executed concurrently, their operations may interleave in some undesirable way, resulting in an 

inconsistent state.  

 

For example, as we saw earlier, the database is temporarily inconsistent  while the transaction to transfer 

funds from A to B is executing, with the deducted total written to A and the increased total yet to be 

written to B.  

 

If a second concurrently running transaction reads A and B at this intermediate point and computes A + B 

it will observe an inconsistent value. Furthermore, if this second transaction then performs updates on A 

and B  based on the inconsistent values that it read, the database may be  left in an inconsistent state even 

after both transactions have completed.  

 

A way to avoid the problem of concurrently executing transactions is to execute transactions serially that 

is, one after the other. However, concurrent execution  of transactions provides significant performance 

benefits.  

 

Other solutions have therefore been developed;  they allow multiple transactions to execute concurrently.  

 



 

 

The isolation property of a transaction ensures that the concurrent execution of transactions results in a 

system state that is equivalent to a state that could have been obtained had these transactions executed  

one at a time in some order.  

 

Ensuring the isolation property is the responsibility of a component of the database system called the 

concurrency control component. 

Transaction state :  

 

In the absence of failures, all transactions complete successfully. A transaction may not always complete 

its execution successfully. Such a transaction is termed aborted. If we are to ensure the atomicity 

property, an aborted transction must have no effect on the state of the database.  

 

Thus, any changes that the aborted transaction made to the database must be undone. Once the changes 

caused by an aborted transaction have been undone, we say that the transaction has been rolled back. It is 

part of the responsibility  of the recovery scheme to manage transaction aborts.  

 

A transaction that completes its execution successfully is said to be committed. A committed transaction 

that has performed updates transforms the database into a new consistent state, which must persist  even if 

there is a system failure.  

Once a transction has committed, we cannot undo its effects by aborting it. The only way to undo the 

effects of committed transaction  is to execute a compensating transaction. For instance, if a transaction 

added $20 to an account, the  compensating transaction would subtract $20 from the account. However, it 

is not always possible to create such a compensating transaction. Therefore, the responsibility of writing 

and executing a compensating transaction is left to the user, and is not handled by the database system.  

 

By successful completion of a transaction, A transaction must be in one of the following states :  

 

Active :  

 

The initial state ;  the transaction  stays in this state while it is executing 

 



 

 

Partially committed :  

 

After the final statement has been executed 

 

Failed :  

 

After the discovery that normal execution can no longer  proceed 

 

Aborted :  

 

After the transaction has been rolled back and the database has been restrored to its state prior to the start 

of the transaction 

 

Committed:  

 

After successful completion  

 

We say  that a transaction has committed nly if it has entered the committed state. Similarly, we say that a 

transaction has aborted only if it has entered the aborted state. A transaction is said to have terminated if 

has either committed or aborted. 

 

A transaction starts in the active state. When it finishes its final statement, it enters the partially 

committed state. At this point, the transaction has completed its execution, but it is still possible that it 

may have to be aborted, since the actual output may still be termporarily residing in main momory, and 

thus a hardware failure may preclude its successful completion.  

 

The database system then writes out enough information to disk that, even in the event of a failure, the 

updates performed by the transaction can be recreated when the system restarts after the failure. When the 

last of this information is written out, the transaction enters the committed state.  



 

 

 

A transaction enters the filed state after the system determines that the transaction can no longer proceed 

with its normal execution ( for example, because of hard ware or logical errors) such a transaction must 

be rolled back. Then, it enters the aborted state. At this point, the system has two options.  

 

• It can restart the transaction, but only if the transaction was aborted as a result of some hardware 

or software error that was not created through the internal logic of the transaction. A restarted transaction 

is considered to be a new transaction.  

• It can kill the transaction. It usually does so because of some internal logical error that can be 

corrected only by rewriting the application program, or because the input was bad, or because the desired 

data were not found in the database. 

 

We must be cautious when dealing with observable external writes, such as writes to a terminal or 

printer. Once such a write has occurred, it cannot be erased, since it may have been seen external to 

the database system. Most systems allows such writes to take place only after the transaction has 

entered the committed state. 

 

Lock-Based Concurrency Control 

 

ADBMS must be able to ensure that only serializable, recoverable schedules are allowed, and that no 

actions of committed transactions are lost while undoing aborted transactions. A DBMS typically uses a 

locking protocol to achieve this. A  locking protocol  is a set of rules to be followed by each transaction, 

in order to ensure that even though actions of several transactions might be interleaved, the net effect is 

identical to executing all transactions in some serial order. 

 

  Strict Two-Phase Locking(Strict2PL):  

 

The most widely used locking protocol, called Strict Two-Phase Locking, or Strict2PL, 

has two rules. The first rule is 

 

1.If a transaction T wants to read an object, it first requests a shared lock on the object. 



 

 

Of course, a transaction that has an exclusive lock can also read the object; an additional shared lock is 

not required. A transaction that requests a lock is suspended until the DBMS is able to grant it the 

requested lock. The DBMS keeps track of the locks it has granted and ensures that if a  

 

transaction holds an exclusive lock on an object no other transaction holds a shared or exclusive lock on 

the same object.  

The second rule in Strict2PL is: 

(2)All locks held by a transaction are released when the transaction is completed. 

 

Multiple-Granularity Locking 

 

Another specialized locking strategy is called multiple-granularity locking, and it allows us to 

efficiently set locks on objects that contain other objects. For instance, a database contains several files , a 

file is a collection of pages , and a page is a collection of records . A transaction that expects to access 

most of the pages in a file should probably set a lock on the entire file, rather than locking individual 

pages as and when it needs them. Doing so reduces the locking overhead considerably. On the other hand, 

other transactions that require access to parts of the file — even parts that are not needed by this 

transaction are blocked. If a transaction accesses relatively few pages of the file, it is better to lock only 

those pages. Similarly, if a transaction accesses ever alrecords on a page, it should lock the entire page, 

and if it accesses just a few records, it should lock just those records. 

The question to be addressed is how a lock manager can efficiently ensure that a page, 

for example, is not locked by a transaction while an other transaction holds a conflicting 

lock on the file containing the page. 

 

The recovery manager of a DBMS is responsible for ensuring two important properties of transactions: 

atomicity and durability. It ensures atomicity by undoing the actions of transactions that do not commit 

and durability by making sure that all actions of committed transactions survive system crashes, (e.g., a 

core dump caused by a bus error) and media failures (e.g., a disk is corrupted). 

 

The Log 

 



 

 

The log, sometimes called the trail or journal, is a history of actions executed by the DBMS. 

Physically, the log is a file of records stored in stable storage, which is assumed to survive crashes; this 

durability can be achieved by maintaining two or more copies of the log on different disks, so that the 

chance of all copies of the log being simultaneously lost is negligibly small. 

 

The most recent portion of the log, called the log tail,is kept in main memory and is periodically 

forced to stable storage. This way, log records and data records are written to disk at the same granularity. 

 

Every log record is given a unique id called the log sequence number (LSN). As with any 

record id, we can fetch a log record with one disk access given the LSN. Further, LSNs should be 

assigned in monotonically increasing order; this property is required for the ARIES recovery algorithm. If 

the log is a sequential file, in principle growing indefinitely, the LSN can simply be the address of the first 

byte of the log record. 

 

A log record is written for each of the following actions: 

Updating a page: After modifying the page, an update type record  is appended to the log tail. The page 

LSN of the page is then set to the LSN of the update log record.  

 

Commit: When a transaction decides to commit, it force-writes a commit type log record containing the 

transaction id. That is, the log record is appended to the log, and the log tail is written to stable storage, up 

to and including the commit record. 

 

The transaction is considered to have committed at the instant that its commit log record is written to 

stable storage 

 

Abort: When a transaction is aborted, an abort type log record containing the transaction id is appended 

to the log, and Undo is initiated for this transaction 

 

End: As noted above, when a transaction is aborted or committed, some additional actions must be taken 

beyond writing the abort or commit log record. After all these additional steps are completed, an end type 

log record containing the transaction id is appended to the log. 

 



 

 

Undoing an update: When a transaction is rolled back (because the transaction is aborted, or during 

recovery from a crash), its updates are undone. When the action described by an update log record is 

undone, a compensation log record,or CLR, is written. 

 

 Other Recovery-Related Data Structures 

 

In addition to the log, the following two tables contain important recovery-related information: 

Transaction table: This table contains one entry for each active transaction. The entry contains the 

transaction id, the status, and a field called lastLSN, which is the LSN of the most recent log record for 

this transaction. The status of a transaction can be that it is in progress, is committed, or is aborted.  

 

Dirty page table: This table contains one entry for each dirty page in the buffer pool, that is, each page 

with changes that are not yet reflected on disk. The entry contains a field recLSN, which is the LSN of the 

first log record that caused the page to become dirty. Note that this LSN identifies the earliest log record 

that might have to be redone for this page during restart from a crash. 

 

Checkpoint 

 

A checkpoint is like a snapshot of the DBMS state, and by taking checkpoints periodically, as we will 

see, the DBMS can reduce the amount of work to be done during restart in the event of a subsequent 

crash. 

 

Introduction To ARIES 

ARIES is a recovery algorithm that is designed to work with a steal, no-force approach. When the 

recovery manager is invoked after a crash, restart proceeds in three phases: 

1.Analysis: Identifies dirty pages in the buffer pool and active transactions at the time of the crash. 

 

2.Redo: Repeats all actions, starting from an appropriate point in the log, and restores the database state 

to what it was at the time of the crash. 

 



 

 

3.Undo: Undoes the actions of transactions that did not commit, so that the database reflects only the 

actions of committed transactions. 

 

There are three main principles behind the ARIES recovery algorithm: 

 

Write-ahead logging: Any change to a database object is first recorded in the log; the record in the log 

must be written to stable storage before the change to the database object is written to disk. 

Repeating history during Redo: Upon restart following a crash, ARIES retraces all actions of the 

DBMS before the crash and brings the system back to the exact state that it was in at the time of the crash. 

Then, it undoes the actions of transactions that were still active at the time of the crash. 

Logging changes during Undo: Changes made to the database while undoing a transaction are logged in 

order to ensure that such an action is not repeated in the event of repeated restarts. 

 

 

 

 

 

UNIT-V 

 

Overview: 

In this Unit we discuss about Data storage and retrieval. It deals with disk, file,  and file system structure, 

and with the mapping of relational and object data to a file system. A variety of data access techniques are 

presented in this unit , including hashing, B+ - tree indices, and grid file indices.  External  sorting which 

will be done in secondary memory is discussed here.  

 

Contents: 

File Organisation :  

 

• Storage Media 



 

 

• Buffer Management 

• Record and Page formats 

• File organizations 

• Various kinds of indexes and external storing 

• ISAM 

• B++ trees 

• Extendible vs. Linear Hashing. 

 

This chapter internals of an RDBMS 

 

The lowest layer  of the software deals with management of space on disk, where the data is to be stored. 

Higher layers allocate, deal locate, read and write pages through (routines provided by) this layer, called 

the disk space manager.  

 

On top of the disk space manager, we have the buffer manager, which partitions the available  main 

memory into a collection of pages of frames. The purpose of the buffer manager is to bring pages in from 

disk to main memory as needed in response to read requests from transactions.  

 

The next layer includes a variety of software for supporting the concepts of a file, which, in DBMS, is a 

collection of pages or a collection of records. This layer typically supports a heap file, or file or unordered 

pages, as well as indexes. In addition to keeping track of the pages in a file, this layer organizes the 

information within a page.  

 

The code that implements relational operators sits on top of the file  and access methods layer. These 

operators serve as the building blocks for evaluating queries posed against the data.  

 

When a user issues a query, the query is presented to a query optimizer, whish uses information about 

how the data is stored to produce an efficient execution plan for evaluating the query. An execution plan 

is usually represented as tree of relational operators ( with annotations that contain additional detailed 

information about which access methods to use.  

 

Data in a DBMS is stored on storage devices such as disks and tapes ; the disk space manager is 

responsible for keeping tract of available disk space. The file manager, which provides the abstraction of 

a file of records to higher levels of DBMS code, requests to the disk space manager to obtain and 

relinquish space on disk.  



 

 

 

When a record is needed for processing, it must be fetched from disk to main memory. The page on 

which the record resides is determined by the file manager ( the file manager determines the page on 

which the record resides) 

 

Sometimes, the file manager uses auxiliary data structures to quickly identify the page that contains a 

desired record. After identifying the required page, the file manager issues a request for the page to a 

layer of DBMS code called the buffer manager. The buffer  manager fetches requested pages from disk 

into a region of main memory called the buffer pool, and informs the file manager.  

The Memory Hierarchy:  

 

Memory in a computer system is arranged in a hierarchy. At the top, we have primary storage,  which 

consists of cache and main memory, and provides very fast access to data.  

 

Then comes  secondary storage, which consists of slower devices such as magnetic disks.  

 

Tertiary  storage is the slowest class of storage devices  

For Ex: Tapes 

 

DISKS :  

 

Buffer Manager :  

 

In terms of the DBMS architecture the buffer manager is the software layer  that is responsible 

for bringing pages from disk to main memory as needed. The buffer manager manages the 

available main memory by partitioning it into a collection of pages, which we collectively refer 

to as, the buffer pool. The main memory pages in the buffer pool are called frames. It is 

convenient to think of them as slots that can hold a page ( that usually resides disk or other 

secondary storage media). Checks the buffer pool to see if it contains the requested page.  
 

If the page is not in the pool, the buffer manager brings it in as follows:  



 

 

 

• Chooses a frame for replacement, using the replacement policy 

• If the dirty bit  for the replacement frame is on, writes the page it contains to disk ( that is, the 

disk copy of the page is overwritten with the concents of the frame).  

• Reads the requested page into the replacement frame. 

 

Buffer replacement policies :  

 

• Least recently used 

• Clock replacement 

 

(i) Least Recently used :  

 

The best known replacement policy is least recently used (LRU). This can be implemented in the 

buffer manager using a queue of pointers to frames with pin-count 0. A frame is added to the end 

of the queue when it becomes a  candidate for replacem ent ( that is, when the pin-count goes to 

0). The page chosen  for replacement is the one in the frame at the head of the queue.  

(ii)  Clock Policy :  

 A variant of LRU, called clock replacement, has similar behaviour but less over head.  

 

 Other replacement policies include first in first out (FIF)) and most recently used (MRU) which 

also entail  overhead similar to LRU, and random, among others.  

 

Record Formats :  

 

Fixed – Length Records :  

 

In a fixed length record, each field has a fixed length ( that is, the value in this field is of the same length 

in all records)  and the number of fields is also fixed.  The fields of a such record can be stored 

consecutively, and given the address of the record, the address of a particular field can be calculated using 

information  about the lengths of preceding fields, which is available in the system catalog.  

 



 

 

Variable – Length Records :  

 

In the relational model, every record in a relation contains the same number of fields.  If the number of 

fields is fixed, a record is of variable length only because some of its fields are of variable length.  

 

Page Formats :  

 

How a collection of records can be arranged on a page? 

 

A page as a collection of slots, each of which contains a record. A record is identified by using the pair.  

 

[ page id, slot number] 

 

This identifier is called a record id(or rid), and serves as a ‘pointer’ to a record. 

 

Fixed length records :  

 

If all records on the page are guaranteed to be of the same length, record slots are uniform and can be 

arranged consecutively within a page. At any instant, some slots are occupied by records, and  

others are unoccupied. When a record is inserted into the page, we must locate an empty slot and place 

the record there.  The main issues are how we keep track of empty slots, and how we locate all records on 

a page. The alternatives hinge on how we handle the deletion of a record.  

 

Les and Indexes :  

 

We know how pages can be stored on disk and brought into main memory as needed, and how the space 

on a page can be organized to store a collection of records.  

 



 

 

Page : A collection of records  

 

A file  of records is a collection of records that may reside on several pages.  

 

How a collection of pages can be organized as a file.  

 

The basic file structure that we consider stores records in random order, and supports retrieval of all 

records or retrieval of a particular record specified by its rid. Some times, we want to retrieve records by 

specifying some condition on the fields of desired records, for example, “Find all employee records with 

age 35’. To speed up such selections, we can build auxiliary data structure  that allow us to ….. 

 

Heap files :  

 

The simplest file structure is an unordered file or heap file. The data in the page of a heap file is not 

ordered in any way, and the only guarantee is that one can retrieve all records in the file by repeated 

requests  for the next record. Every record in the file has a unique rid, and every page in a file is of the 

same size.  

 

Supported operations on a heap file include create and destroy files, insert a record, delete a record with a 

given rid, get a record with a given rid, and scan  all records in the file. To get  or delete a record with a 

given rid, note that we must be able to find the id of the page containing the record, given the id of the 

record.  

 

We must keep track of the pages in each help  file in order to support scans, and we must keep track of 

pages that contain free space in order to implement insertion efficiently.  

 

The two internal organizations of heap files are :  

 

• Linked list of pages 

 

• Directory of pages 



 

 

Linked list of pages :  

 

One possibility is to maintain a heap file as a doubly linked  list of pages. The DBMS can remember 

where the first page is located by maintaining a table of (heap-file-name, page – 1 – addr) pairs  in a 

known location on disk. We call the first page of the file the header page.  

 

An improvement task is to maintain information about empty slots created by deleting a record from the 

heap file.  

 

This task has two distinct parts  

 

How to keep track of free space within a page and how to keep track of pages that have some free space. 

 

Directory of pages :  

 

An alternative to a linked list of pages is to maintain  a directory of pages. The DBMS must remember 

where the first directory page of each heap file is located. The directory is itself a collection of pages and 

is shown as a linked list.  

 

Each directory entry identifies a page ( or a sequence of pages) in the heap file.  As the heap file grows or 

shrinks, the number of entries in the directory and possibly the number of pages in the directory itself – 

grows  or  shrinks correspondingly. Note that since each directory entry is quite small in comparison to a 

typical page, the size of the directory is likely to be very small in comparision to the size of the heap file.  

 

Free space can be managed by maintaining a bit per entry, indicating whether the corresponding  page  

has any free space, or a count per entry, indicating the amount of free space on the page.  If the file 

contains variable length records, we can examine the free space count for an entry to determine if the 

record will fit on the page pointed to by the  entry.  Since several entries fit on a directory page, we can 

efficiently  search for a data page with enough space to hold a record that is to be inserted.  

 

FILE ORGANIZATIONS AND INDEXING:  



 

 

 

A file organization is a way of arranging the records in a file when the file is stored on disk. A file of 

records is likely to be accessed and modified in a variety of ways, and different of ways arranging the 

records enable different operations over the file to be carried out efficiently. 

 

For example, if we want to retrieve employee records in alphabetical order, sorting the file by name is a 

good file organization. On the other hand, if we want to retrieve all employees whose salary is in a given 

range, sorting employee records by name is not a good file organization.  

 

A DBMS  supports several file organization techniques, and an important task of a DBA is to choose a 

good organization for each file, based on its expected pattern of use.  

 

The three different file organizations are :  

 

• Heap files : Files of randomly ordered are called Heap files. 

• Sorted files : these are the files sorted on some field 

• Hashed files : Files that are hashed on some fields are called hashed files.  

 

 

 

 

 

 

4.1 COST MODEL 

 

The cost  model that allows us to estimate the cost ( in terms of  execution time ) of different database 

operations.  

The  following notation and assumptions in our analysis.  

 



 

 

There are B data pages with R records per page. The average time to read or write a disk page is D, and 

the average time to process a record (e.g. to compare a field value to a selection constant)  is C. In the 

hashed file organization, we will use a function, called a hash function, to map a record into a range of 

numbers; the time required to apply the hash function to a record is H.  

 

Typical values today are D = 25 milliseconds.  

 

C and H = 1 to 10 microseconds ; we therefore expect the cost of I/O to dominate. This conclusion is 

supported by current hardware trends, in which CPU speeds are steadily rising, where as disk speeds  are 

not increasing at a similar pace.  On the other hand, one should  keep in mind that as main memory sizes 

increase, a must larger fraction of the needed pages are likely  to fit in memory, leading to fewer I/O 

requests.  

 

The number of disk page I/O s can be used as the cost metric.  

 

Two important considerations of cost model are :  

 

The real systems must consider other aspects of cost, such as CPU costs ( and transmission costs in a 

distributed database). 

Since I/O  is often (even typically) the dominant component of the cost of database operations, 

considering I/O costs gives us a good first approximation to he true cost.  

 

A simplistic model in which user count the number of pages that are read from or written to disk as a 

measure of I/O.  In blocked access, disk systems allow user to read a block of contiguous pages in a single 

I/O request. The cost is equal to the time required to seek the first page in the block and to transfer all 

pages in the block. Such blocked access can be much cheaper than issuing one I/O request per page in the 

block, especially if these requests do not follow consecutively.  

 

COMPARISON OF THREE FILE ORGANISATIONS :  

 

The costs of some simple operations for three basic file organizations; 



 

 

Files of randomly ordered records, or heap files; 

Files sorted on a sequence of fields or sorted files 

Fiels that are hashed on a sequence of fields or hashed files 

 

The choice  of file organization can have a significant on performance. The choice of an appropriate file 

organization depends on the following operations.  

 

Scan :  

 

Fetch all records in the file.  The pages in the file  must be fetched from disk into the buffer pool. There is 

also a CPU overhead per record for locating the record on the page ( in the pool). 

Search with equality selection: 

Fetch all records that satisfy an equality selection, for example, “ find the students record for the student 

with sid 23’  Pages that contain qualifying records must be fetched from disk, and qualifying records must 

be located within retrieved pages.  

 

Search with Range selection ;  

 

Fetch all records that satisfy a range section, for example, “find all students records with name 

alphabetically after ‘smith” 

 

 

Insert :  

 

Insert a given record into the file. We must identify the page in the file into which the new record must be 

inserted, fetch that page from disk, modify it to include the new record, and then write back the modified 

page. Depending on the file organization, we may have to fetch, modify and write back other pages as 

well.  

 



 

 

Delete :  

 

Delete a record that is specified using its record identity 9rid). We must identify the page that contains the 

record, fetch it from disk, modify it, and write it back. Depending on the file organization, we may have 

to fetch, modify and write back other pages as well.  

 

Heap files :  

 

Files of randomly ordered records are called heap files.  

 

The various operations in heap files are :  

 

Scan :  

 

The cost is B(D+RC) because we must retrieve each of B pages taking time D per page, and for each 

page, process R records taking time C per record.  

 

Search with Equality selection :  

 

Suppose that user knows in advance that exactly one record matches the desired equality selection, that is, 

the selection is specified  on a candidate key.  On average, user must scan half the file, assuming that the 

record exists and the distribution of values in the search field is uniform. 

 

For each retrieved data page, user must check all records on the page to see if it is the desired record. The 

cost is 0.5B(D+RC). If there is no record that satisfies the selection then user must scan the entire file to 

verify it.  

 

Search with Range selection :  

 



 

 

The entire file must be scanned because qualifying  records could appear anywhere in the file, and does 

not know how many records exist. The cost is B(D+RC). 

 

Insert : Assume  that records are always  inserted at the end of the file so fetch the last page in the file, 

add the record, and write the page back. The cost is 3D+C. 

 

Delete :  

 

First find the record, remove the record from the page, and write the modified page back. For simplicity, 

assumption is made that no attempt is made to compact  the file to reclaim the free space created by 

deletions. The cost is the cost of searching plus C+D. 

 

The record to be deleted  is specified using the record id. Since the page id can easily be obtained from  

the record it, user can directly read in the page. The cost of searching is therefore D 

 

Sorted files :  

 

The files sorted on a sequence of field are known as sorted files.  

 

 

 

 

 

 

 

The various operation of sorted files are  

 



 

 

• Scan :  The cost is B(D+RC) because all pages must be examined the order in which records are 

retrieved corresponds to the sort order.  

 

(ii) Search with equality selection: 

 Here assumption is made that the equality selection is specified on the field by which the file is 

sorted; if not, the cost is identical to that for a heap file. To locate the first page containing the desired 

records or records, qualifying records must exists, with a binary search in log 2 B steps. Each step 

requires  a disk I/O two comparisons. Once the page is known the first qualifying record can again be 

located by a binary search of the page at a cost of Clog2 R. The cost is Dlog2 B + Clog2B. This is 

significant improvement over searching heap files.  

 

(iii) Search with Range selection :  

 

 Assume that the range selection is on the soft field, the first record that satisfies the selction is 

located as it is for search with equality.  Subsequently, data pages are sequentially retrieved until a record 

is found that does not satisfy the range selection ;  this is similar to an equality search with many 

qualifying records.  

 

(iv) Insert :  

 

 To insert a record preserving the sort order, first find the correct position in the file, add the 

record, and then fetch and rewrite all subsequent pages. On average, assume that the inserted record 

belong in the middles of the file. Thus, read the latter half of the file and then write it back after adding  

the new record. The cost is therefore the cost of searching to find the position of the new record plus  2 * 

(0.5B(D+RC)), that is, search cost plus B(D+RC) 

 

(v) Delete :  

 

 First search for the record, remove the record from the page, and write the modified page back.  

User must also read and write all subsequent pages because all records that follow the deleted record must 

be moved up to compact the free space.  The cost is search cost plus B(D+RC)  Given the record identify 

(rid) of the record to delete, user can fetch the page containing the record directly.  

 



 

 

Hashed files :  

A hashed file has an associated search key, which is a combination of one or more fields  of the file. In 

enables us to locate records with a given search key value quickly, for example, “Find the students record 

for Joe” if the file is hashed on the name field we can retrieve the record quickly.  

This organization is called a static hashed file; its main drawback is that long chains of overflow  pages 

can develop. This  can affect performance because all  pages ina bucket have to be searched.  

 

The various  operations of hashed files are ;  

 

 

 

                                            Fig: File Hashed on age,with Index on salary 

 

Scan :  

 

In a hashed file, pages are kept at about 80% occupancy ( in order to leave some space for futue insertions 

and minimize over flow pages as the file expands). This is achieved by adding a new page to a bucket 

when each existing page is 80% full, when records are initially organized into a hashed file structure. 

Thus the number of pages, and therefore the cost of scanning all the data pages, is about 1.25 times the 

cost of scaning an unordered file, that is, 1.25B(D+RC) 

 

Search with Equality selection :  



 

 

 

The hash function associated with a hashed file maps a record to a bucket based on the values in all the 

search key fields; if the value for anyone of these fields  is not specified, we cannot tell which bucket the 

record belongs to. Thus if the selection is not an equality condition on all the search key fields, we have to 

scan the entire file.  

 

Search with Range selection :  

 

The harsh structure offers no help at all; even if the range selection is on the search key, the entire file 

must be scanned. The cost is 1.25 B{D+RC} 

 

Insert :  

 

The appropriate page must be located, modified and then written back. The cost is thus the cost of search 

plus C+D. 

 

Delete :  

 

We must search for the record, remove it from the page, and write the modified page back. The cost is 

again the cost of search plus C+D (for writing the modified page ).  

 

Choosing a file organization :  

 

The below table compares I/O costs for three file organizations 

 

• A heap  file has good storage efficiency,  and supports fast scan, insertion, and deletion of 

records. However it is slow for searches.  

• A stored  file also offers  good storage efficiency, but insertion and deletion of records is slow. It 

is quite for searches, and in particular, it is the best structure for range selections.  



 

 

• A hashed file does not utilize space quite as well as sorted file, but insertions and deletions are 

fast, and equality selections are very fast. However, the structure offers no support for range selections, 

and full file scans  are title slower; the lower space utilization means that files contain more pages.  

 

INDEXED SEQUENTIAL ACCESS METHOD (ISAM) 

 

The potential large size of the index file motivates the ISAM idea. Building an auxiliary file on the index 

file and so on recursively until the final auxiliary file fits on one page? This repeated construction of a 

one-level index leads to a tree structure that is illustrated in Figure The data entries of the ISAM index are 

in the leaf pages of the tree and additional overflow pages that are chained to some leaf page. In addition, 

some systems carefully organize the layout of pages so that page boundaries correspond closely to the 

physical characteristics of the underlying storage device. The ISAM structure is completely static and 

facilitates such low-level optimizations. 

 

 

 

 

 

Fig ISAM Index Structure 

 

 

Each tree node is a disk page, and all the data resides in the leaf pages. This corresponds to an index that 

uses Alternative (1) for data entries, we can create an index with Alternative (2) by storing the data 

records in a separate file and storing key, rid pairs in the leaf pages of the ISAM index. When the file is 

created, all leaf pages are allocated sequentially and sorted on the search key value.The non-leaf level 

pages are then allocated. If there are several inserts to the file subsequently, so that more entries are 



 

 

inserted into a leaf than will fit onto a single page, additional pages are needed because the index structure 

is static. These additional pages are allocated from an overflow area. The allocation of pages is illustrated 

in below Figure. 

 

                                              

Fig: Page allocation in ISAM 

 

 B+ tree 

A static structure such as the ISAM index suffers from the problem that long overflow chains can develop 

as the file grows, leading to poor performance. This problem motivated the development of more flexible, 

dynamic structures that adjust gracefully to inserts and deletes. The B+ tree search structure, which is 

widely used, is a balanced tree in which the internal nodes direct the search and the leaf nodes contain the 

data entries. Since the tree structure grows and shrinks dynamically, it is not feasible to allocate the leaf 

pages sequentially as in ISAM, where the set of primary leaf pages was static. In order to retrieve all leaf 

pages efficiently, we have to link them using page pointers. By organizing them into a doubly linked list, 

we can easily traverse the sequence of leaf pages in either direction. This structure is illustrated in Figure. 

 

The following are some of the main characteristics of a B+ tree: 

 

Operations (insert, delete) on the tree keep it balanced.However, deletion is often implemented by simply 

locating the data entry and removing it, without adjusting the tree as needed to guarantee the 50 percent 

occupancy, because files typically grow rather than shrink. Searching for a record requires just a traversal 

from the root to the appropriate leaf. We will refer to the length of a path from the root to a leaf—any 

leaf, because the tree is balanced—as the height of the tree. 

 



 

 

 

 

                                            Fig: structure of B+ Tree 

 

• ADDITIONAL TOPICS 

DBMS Implementation 
A database management system handles the requests generated from the SQL interface, 

producing or modifying data in response to these requests. This involves a multilevel processing 

system.  

                                                         

                             Figure : DBMS Execution and Parsing 

This level structure processes the SQL submitted by the user or application.  

• Parser: The SQL must be parsed and tokenised. Syntax errors are reported back to the user. 

Parsing can be time consuming, so good quality DBMS implementations cache queries after they have 



 

 

been parsed so that if the same query is submitted again the cached copy can be used instead. To make the 

best use of this most systems use placeholders in queries, like:  

• SELECT empno FROM employee where surname = ? 

The '?' character is prompted for when the query is executed, and can be supplied separately from 

the query by the API used to inject the SQL. The parameter is not part of the parsing process, and 

thus once this query is parsed once it need not be parsed again.  

• Executer: This takes the SQL tokens and basically translates it into relational algebra. Each 

relational algebra fragment is optimised, and the passed down the levels to be acted on. 

• User: The concept of the user is required at this stage. This gives the query context, and also 

allows security to be implemented on a per-user basis.  

• Transactions: The queries are executed in the transaction model. The same query from the same 

user can be executing multiple times in different transactions. Each transaction is quite separate. 

• Tables : The idea of the table structure is controlled at a low level. Much security is based on the 

concept of tables, and the schema itself is stored in tables, as well as being a set of tables itself.  

• Table cache: Disks are slow, yet a disk is the best way of storing long-term data. Memory is much 

faster, so it makes sense to keep as much table information as possible in memory. The disk remains 

synchronised to memory as part of the transaction control system.  

• Disks : Underlying almost all database systems is the disk storage system. This provides storage 

for the DBMS system tables, user information, schema definitions, and the user data itself. It also 

provides the means for transaction logging.  

The 'user' context is handled in a number of different ways, depending on the database system 

being used. The following diagram gives you an idea of the approach followed by two different 

systems, Oracle and MySQL.  

 

 

                                                            



 

 

                                               Figure : Users and Tablespaces 

All users in a system have login names and passwords. In Oracle, during the connection phase, a 

database name must be provided. This allows one Oracle DBMS to run multiple databases, each 

of which is effectively isolated from each other.  

Once a user is connected using a username and password, MySQL places the user in a particular 

tablespace in the database. The name of the tablespace is independent of the same. In Oracle, 

tablespaces and usernames are synonymous, and thus you should really be thinking of different 

usernames for databases that serve different purposes. In MySQL the philosophy is more like a 

username is a person, and that person may want to do a variety of tasks.  

Once in a tablespace, a number of tables are visible, and in each table columns are visible.  

In both approaches, tables in other tablespaces can be accessed. MySQL effectively sees a 

tablespace and a database being the same concept, but in Oracle the two ideas are kept slightly 

more separate. However, the syntax remains the same. Just as you can access column owner of 

table CAR, if it is in your own tablespace, by saying  

  SELECT car.owner FROM car; 

You can access table CAR in another tablespace (lets call it vehicles) by saying:  

  SELECT vehicles.car.owner FROM vehicles.car; 

The appearance of this structure is similar in concept to the idea of file directories. In a database 

the directories are limited to "folder.table.column", although "folder" could be a username, a 

tablename, or a database, depending on the philosophy of the database management system. 

Even then, the concept is largely similar.  

Disk and Memory  

The tradeoff between the DBMS using Disk or using main memory should be understood...  

Issue Main Memory VS Disk 

Speed Main memory is at least 1000 times faster than Disk 

Storage Space Disk can hold hundreds of times more information than memory for the same cost 

Persistence When the power is switched off, Disk keeps the data, main memory forgets everything 

Access Time Main memory starts sending data in nanoseconds, while disk takes milliseconds 

Block Size Main memory can be accessed 1 word at a time, Disk 1 block at a time 



 

 

The DBMS runs in main memory, and the processor can only access data which is currently in 

main memory. The handling of the differences between disk and main memory effectively is at 

the heart of a good quality DBMS.  

 
 

Disk Arrangements  
Efficient processing of the DBMS requests requires efficient handling of disk storage. The 

important aspects of this include:  

• Index handling 

• Transaction Log management 

• Parallel Disk Requests  

• Data prediction  

With indexing, we are concerned with finding the data we actually want quickly and efficiently, 

without having to request and read more disk blocks than absolutely necessary. There are many 

approaches to this, but two of the more important ones are hash tables and binary trees.  

When handling transaction logs, the discussion we have had so far has been on the theory of 

these techniques. In practice, the separation of data and log is much more blurred. We will look 

at one technique for implementing transaction logging, known as shadow paging.  

Finally, the underlying desire of a good DBMS is to never be in a position where no further work 

can be done until the disk gives us some data. Instead, by using prediction, prefetching, and 

parallel disk operations, it is hoped that CPU time becomes the limiting factor.  

Hash tables  

A Hash table is one of the simplest index structures which a database can implement. The major 

components of a hash index is the "hash function" and the "buckets". Effectively the DBMS 

constructs an index for every table you create that has a PRIMARY KEY attribute, like:  

CREATE TABLE test ( 

  id   INTEGER PRIMARY KEY 

 ,name varchar(100) 

); 

In table test, we have decided to store 4 rows...  

insert into test values (1,'Gordon'); 

insert into test values (2,'Jim'); 

insert into test values (4,'Andrew'); 

insert into test values (3,'John'); 



 

 

The algorithm splits the places which the rows are to be stored into areas. These areas are called 

buckets. If a row's primary key matches the requirements to be stored in that bucket, then that is 

where it will be stored. The algorithm to decide which bucket to use is called the hash function. 

For our example we will have a nice simple hash function, where the bucket number equals the 

primary key. When the index is created we have to also decide how many buckets there are. In 

this example we have decided on 4.  

                                                       

                                            Figure : Hash Table with no collisions 

 

 

 

Now we can find id 3 quickly and easily by visiting bucket 3 and looking into it. But now the 

buckets are full. To add more values we will have to reuse buckets. We need a better hash 

function based on mod 4. Now bucket 1 holds ids (1,5,9...), bucket 2 holds (2,6,10...), etc.  

     

                                             Figure : Hash Table with collisions 



 

 

We have had to put more than 1 row in some of the buckets. This is called a hash collision. The 

more collisions we have the longer the collision chain and the slower the system will get. For 

instance, finding id 6 means visiting bucket 2, and then finding id 2, then 10, and then finally 6.  

In DBMS systems we can usually ask for a hash index for a table, and also say how many 

buckets we thing we will need. This approach is good when we know how many rows there is 

likely to be. Most systems will handle the hash table for you, adding more buckets over time if 

you have made a mistake. It remains a popular indexing technique.  

Binary Tree  

Binary trees is the latest approach to providing indexes. It is much cleverer than hash tables, and 

attempts to solve the problem of not knowing how many buckets you might need, and that some 

collision chains might be much longer than others. It attempts to create indexes such that all rows 

can be found in a similar number of steps through the storage blocks.  

The state of the art in binary tree technology is called B+ Trees. With B+ tree, the order of the 

original data is maintained in its creation order. This allows multiple B+ tree indices to be kept 

for the same set of data records.  

• the lowest level in the index has one entry for each data record.  

• the index is created dynamically as data is added to the file.  

• as data is added the index is expanded such that each record requires the same number of index 

levels to reach it (thus the tree stays `balanced').  

• the records can be accessed via an index or sequentially.  

Each index node in a B+ Tree can hold a certain number of keys. The number of keys is often 

referred to as the `order'. Unfortunately, `Order 2' and `Order 1' are frequently confused in the 

database literature. For the purposes of our coursework and exam, `Order 2' means that there can 

be a maximum of 2 keys per index node. In this module, we only ever consider order 2 B+ trees.  

B+ Tree Example  



 

 

 

Figure : Completed B+ Tree 

 

Figure : Initial Stages of B+ Tree 

 

Figure : Final Stages of B+ Tree 

Index Structure and Access  

• The top level of an index is usually held in memory. It is read once from disk at the start of 

queries.  

• Each index entry points to either another level of the index, a data record, or a block of data 

records.  



 

 

• The top level of the index is searched to find the range within which the desired record lies.  

• The appropriate part of the next level is read into memory from disc and searched.  

• This continues until the required data is found.  

• The use of indices reduce the amount of file which has to be searched.  

Costing Index and File Access  

• The major cost of accessing an index is associated with reading in each of the intermediate levels 

of the index from a disk (milliseconds).  

• Searching the index once it is in memory is comparatively inexpensive (microseconds).  

• The major cost of accessing data records involves waiting for the media to recover the required 

blocks (milliseconds).  

• Some indexes mix the index blocks with the data blocks, which means that disk accesses can be 

saved because the final level of the index is read into memory with the associated data records.  

 
 
 

Use of Indexes  

• A DBMS may use different file organisations for its own purposes.  

• A DBMS user is generally given little choice of file type.  

• A B+ Tree is likely to be used wherever an index is needed.  

• Indexes are generated:  

• (Probably) for fields specified with `PRIMARY KEY' or `UNIQUE' constraints in a CREATE 

TABLE statement.  

• For fields specified in SQL statements such as CREATE [UNIQUE] INDEX indexname ON 

tablename (col [,col]...);  

• Primary Indexes have unique keys.  

• Secondary Indexes may have duplicates.  

• An index on a column which is used in an SQL `WHERE' predicate is likely to speed up an 

enquiry.  

• this is particularly so when `=' is involved (equijoin)  



 

 

• no improvement will occur with `IS [NOT] NULL' statements  

• an index is best used on a column with widely varying data.  

• indexing a column of Y/N values might slow down enquiries.  

• an index on telephone numbers might be very good but an index on area code might be a poor 

performer.  

• Multicolumn index can be used, and the column which has the biggest range of values or is the 

most frequently accessed should be listed first.  

• Avoid indexing small relations, frequently updated columns, or those with long strings.  

• There may be several indexes on each table. Note that partial indexing normally supports only 

one index per table.  

• Reading or updating a particular record should be fast.  

• Inserting records should be reasonably fast. However, each index has to be updated too, so 

increasing the indexes makes this slower.  

• Deletion may be slow.  

• particularly when indexes have to be updated.  

• deletion may be fast if records are simply flagged as `deleted'.  

Shadow Paging  

The ideas proposed for implementing transactions are prefectly workable, but such an approach 

would not likely be implemented in a modern system. Instead a disk block transaction technique 

would more likely be used. This saves much messing around with little pieces of information, 

while maintaining disk order and disk clustering.  

Disk clustering is when all the data which a query would want has been stored close together on 

the disk. In this way when a query is executed the DBMS can simple "scoop" up a few tracks 

from the disk and have all the data it needs to complete the query. Without clustering, the disk 

may have to move over the whole disk surface looking for bits of the query data, and this could 

be hundreds of times slower than being able to get it all at once. Most DBMS systems perform 

clustering techniques, either user-directed or automatically.  

With shadow paging, transaction logs do not hold the attributes being changed but a copy of the 

whole disk block holding the data being changed. This sounds expensive, but actually is highly 

efficient. When a transaction begins, any changes to disk follow the following procedure:  

• If the disk block to be changed has been copied to the log already, jump to 3. 



 

 

• Copy the disk block to the transaction log. 

• Write the change to the original disk block. 

On a commit the copy of the disk block in the log can be erased. On an abort all the blocks in the 

log are copied back to their old locations. As disk access is based on disk blocks, this process is 

fast and simple. Most DBMS systems will use a transaction mechanism based on shadow paging.  

 
 

Disk Parallelism  

When you look at an Oracle database implementation, you do not see one file but several...  

ls -sh /u02/oradata/grussell/ 

 
2.8M control01.ctl 

2.8M control02.ctl 

2.8M control03.ctl 

 11M redo01.log 

 11M redo02.log 

 11M redo03.log 

351M sysaux01.dbf 

451M system01.dbf 

3.1M temp01.dbf 

 61M undotbs01.dbf 

 38M users01.dbf 

Each of these files has a separate function in Oracle, and requests can be fired to each of them in 

parallel. The transaction logs are called redo logs. The activesql interface is stored completely in 

users01. In my case all the files are in a single directory on a single disk, but each of the files 

could be on a different disk, meaning that the seek times for each file could be in parallel.  

Caching of the files is also going on behind the scenes. For instance, the activesql tables only 

take up 38MB, and thus can live happly in memory. When queries come in the cache is accessed 

first, and if there is a need to go to disk then not only is the data requested read, but frequently 

data nearby that block is also read. This is called prefetching, and is based on the idea that if I 

need to go to disk for something, I might as well get more than I need. If it turns out that the 

other stuff is not needed, then not much time or resource was wasted, but if the other stuff is 

needed in the near future, the DBMS gains a huge performance hit. Algorithms help to steer the 

preloading strategy to its best possible probability of loading useful data.  

Lastly, the maximum performance of a database is achieved only when there are many queries 

which can run in parallel. In this case data loaded for one query may satisfy a different query. 

The speed of running 1 query on an empty machine may not be significantly different from 

running 100 similar queries on the machine.  



 

 

DISTRIBUTED DATABASE 

A distributed database is a database in which storage devices are not all attached to a common 

processing unit such as the CPU,[1] controlled by a distributed database management system (together 

sometimes called a distributed database system). It may be stored in multiple computers, located in the 

same physical location; or may be dispersed over a network of interconnected computers. Unlike parallel 

systems, in which the processors are tightly coupled and constitute a single database system, a distributed 

database system consists of loosely-coupled sites that share no physical components. 

System administrators can distribute collections of data (e.g. in a database) across multiple physical 

locations. A distributed database can reside on network servers on the Internet, on corporate intranets or 

extranets, or on other company networks. Because they store data across multiple computers, distributed 

databases can improve performance at end-user worksites by allowing transactions to be processed on 

many machines, instead of being limited to one.[2] 

Two processes ensure that the distributed databases remain up-to-date and current: replication and 

duplication. 

• Replication involves using specialized software that looks for changes in the distributive 

database. Once the changes have been identified, the replication process makes all the databases look the 

same. The replication process can be complex and time-consuming depending on the size and number of 

the distributed databases. This process can also require a lot of time and computer resources. 

 

• Duplication, on the other hand, has less complexity. It basically identifies one database as a 

master and then duplicates that database. The duplication process is normally done at a set time after 

hours. This is to ensure that each distributed location has the same data. In the duplication process, users 

may change only the master database. This ensures that local data will not be overwritten. 

Both replication and duplication can keep the data current in all distributive locations.[2] 

Besides distributed database replication and fragmentation, there are many other distributed database 

design technologies. For example, local autonomy, synchronous and asynchronous distributed database 

technologies. These technologies' implementation can and does depend on the needs of the business and 

the sensitivity/confidentiality of the data stored in the database, and hence the price the business is willing 

to spend on ensuring data security, consistency and integrity. 

When discussing access to distributed databases, Microsoft favors the term distributed query, which it 

defines in protocol-specific manner as "[a]ny SELECT, INSERT, UPDATE, or DELETE statement that 

references tables and rowsets from one or more external OLE DB data sources".[3] Oracle provides a more 

language-centric view in which distributed queries and distributed transactions form part of distributed 

SQL.[4] 

Architecture 
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A database user accesses the distributed database through: 

Local applications 

applications which do not require data from other sites. 

Global applications 

applications which do require data from other sites. 

A homogeneous distributed database has identical software and hardware running all databases 

instances, and may appear through a single interface as if it were a single database. A heterogeneous 

distributed database may have different hardware, operating systems, database management systems, 

and even data models for different databases. 

Homogeneous DDBMS 

In a homogeneous distributed database all sites have identical software and are aware of each other and 

agree to cooperate in processing user requests. Each site surrenders part of its autonomy in terms of right 

to change schema or software. A homogeneous DDBMS appears to the user as a single system. The 

homogeneous system is much easier to design and manage. The following conditions must be satisfied for 

homogeneous database: 

• The operating system used, at each location must be same or compatible.[according to whom?][further 

explanation needed] 

• The data structures used at each location must be same or compatible. 

• The database application (or DBMS) used at each location must be same or compatible. 

Heterogeneous DDBMS 

In a heterogeneous distributed database, different sites may use different schema and software. Difference 

in schema is a major problem for query processing and transaction processing. Sites may not be aware of 

each other and may provide only limited facilities for cooperation in transaction processing. In 

heterogeneous systems, different nodes may have different hardware & software and data structures at 

various nodes or locations are also incompatible. 

 Different computers and operating systems, database applications or data models may be used at each of 

the locations. For example, one location may have the latest relational database management technology, 

while another location may store data using conventional files or old version of database management 

system. Similarly, one location may have the Windows NT operating system, while another may have 

UNIX. Heterogeneous systems are usually used when individual sites use their own hardware and 

software. On heterogeneous system, translations are required to allow communication between different 

sites (or DBMS). In this system, the users must be able to make requests in a database language at their 

local sites. Usually the SQL database language is used for this purpose. If the hardware is different, then 
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the translation is straightforward, in which computer codes and word-length is changed. The 

heterogeneous system is often not technically or economically feasible. In this system, a user at one 

location may be able to read but not update the data at another location. 

Important considerations 

Care with a distributed database must be taken to ensure the following: 

• The distribution is transparent — users must be able to interact with the system as if it were one 

logical system. This applies to the system's performance, and methods of access among other things. 

• Transactions are transparent — each transaction must maintain database integrity across multiple 

databases. Transactions must also be divided into sub-transactions, each sub-transaction affecting one 

database system. 

There are two principal approaches to store a relation r in a distributed database system: 

A) Replication 

B) Fragmentation/Partitioning 

A) Replication: In replication, the system maintains several identical replicas of the same relation r in 

different sites. 

• Data is more available in this scheme. 

• Parallelism is increased when read request is served. 

• Increases overhead on update operations as each site containing the replica needed to be 

updated in order to maintain consistency. 

• Multi-datacenter replication provides geographical diversity: http://basho.com/tag/multi-

datacenter-replication/ 

B) Fragmentation: The relation r is fragmented into several relations r1, r2, r3....rn in such a way that the 

actual relation could be reconstructed from the fragments and then the fragments are scattered to different 

locations. There are basically two schemes of fragmentation: 

• Horizontal fragmentation - splits the relation by assigning each tuple of r to one or more 

fragments. 

• Vertical fragmentation - splits the relation by decomposing the schema R of relation r. 

Advantages 
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• Management of distributed data with different levels of transparency like network transparency, 

fragmentation transparency, replication transparency, etc. 

• Increase reliability and availability 

• Easier expansion 

• Reflects organizational structure — database fragments potentially stored within the departments 

they relate to 

• Local autonomy or site autonomy — a department can control the data about them (as they are 

the ones familiar with it) 

• Protection of valuable data — if there were ever a catastrophic event such as a fire, all of the data 

would not be in one place, but distributed in multiple locations 

• Improved performance — data is located near the site of greatest demand, and the database 

systems themselves are parallelized, allowing load on the databases to be balanced among servers. (A 

high load on one module of the database won't affect other modules of the database in a distributed 

database) 

• Economics — it may cost less to create a network of smaller computers with the power of a 

single large computer 

• Modularity — systems can be modified, added and removed from the distributed database 

without affecting other modules (systems) 

• Reliable transactions - due to replication of the database 

• Hardware, operating-system, network, fragmentation, DBMS, replication and location 

independence 

• Continuous operation, even if some nodes go offline (depending on design) 

• Distributed query processing can improve performance 

• Distributed transaction management 

• Single-site failure does not affect performance of system. 

• All transactions follow A.C.I.D. property:  

• A-atomicity, the transaction takes place as a whole or not at all 

• C-consistency, maps one consistent DB state to another 

• I-isolation, each transaction sees a consistent DB 

• D-durability, the results of a transaction must survive system failures 

http://en.wikipedia.org/wiki/ACID


 

 

The Merge Replication Method is popularly used to consolidate the data between databases.[citation needed] 

Disadvantages 

• Complexity — DBAs may have to do extra work to ensure that the distributed nature of the 

system is transparent. Extra work must also be done to maintain multiple disparate systems, instead of 

one big one. Extra database design work must also be done to account for the disconnected nature of the 

database — for example, joins become prohibitively expensive when performed across multiple systems. 

• Economics — increased complexity and a more extensive infrastructure means extra labour costs 

• Security — remote database fragments must be secured, and they are not centralized so the 

remote sites must be secured as well. The infrastructure must also be secured (for example, by encrypting 

the network links between remote sites). 

• Difficult to maintain integrity — but in a distributed database, enforcing integrity over a network 

may require too much of the network's resources to be feasible 

• Inexperience — distributed databases are difficult to work with, and in such a young field there is 

not much readily available experience in "proper" practice 

• Lack of standards — there are no tools or methodologies yet to help users convert a centralized 

DBMS into a distributed DBMS[citation needed] 

• Database design more complex — besides of the normal difficulties, the design of a distributed 

database has to consider fragmentation of data, allocation of fragments to specific sites and data 

replication 

• Additional software is required 

• Operating system should support distributed environment 

• Concurrency control poses a major issue. It can be solved by locking and timestamping. 

• Distributed access to data 

• Analysis of distributed data. 
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DATA BASE MANAGEMENT SYSTEMS 

( Common to Computer Science & Engineering and InformationTechnology) 

Time: 3 hours Max Marks: 80 

Answer any FIVE Questions 

All Questions carry equal marks 

⋆ ⋆ ⋆ ⋆ ⋆ 

1. (a) What are the types of languages a database system provides? Explain. 

(b) What are the five main functions of a Database Administrator? [8+8] 

2. (a) What is a relational database query? Explain with an example. 

(b) Explain the following fundamental operations of relational algebra. Select project set rename. [8+8] 

3. (a) Explain in detail the 2 ways of executing pipeline? 

(b) Write the SQL expressions for the following relational database? [6+10] 

sailor schema (sailor id, Boat id, sailorname, rating, age) 

Recerves (Sailor id, Boat id, Day) 

Boat Schema (boat id, Boatname, color) 

i. Find the age of the youngest sailor for each rating level? 

ii. Find the age of the youngest sailor who is eligible to vote for each rating 

level with at lead two such sailors? 

iii. Find the No.of reservations for each red boat? 

iv. Find the average age of sailor for each rating level that at least 2 sailors. 

4. Consider the relation R(A,B,C,D,E,F) and FDs 

A → BC, F → A,C → AD → E, E → D AD is the decomposition of R intoR1(A,C,D) R2 (B,C,D) and 

R3 (E,F,D) loss less? Explain the requirement of Lossless decomposition? 



 

 

5. (a) Define the concept of schedule for a set of concurrent transaction. Give a suitable example. [8] 

(b) Explain read-only, write-only & read-before-write protocols in serialazability.[8] 

6. (a) Explain how a system crash can recovered using ARIES Algorithm. [8] 

(b) Write a short notes on 

i. WAL Protocol 

ii. Check pointing [8] 

7. Explain about Fixed-Length file organization with an example. [16] 

8. Explain all the operations on B+−tree by taking a sample example. [16] 

⋆ ⋆ ⋆ ⋆ ⋆ 
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1. (a) Explain the Transaction management in a database. 

(b) Discuss the Query Processor of Database system structure. [8+8] 

2. (a) What is a relational database query? Explain with an example. 

(b) What are the SQL constructs to modify the structure of tables, views and to 



 

 

destroy the tables and views? [8+8] 

3. (a) Define query processing and briefly explain the steps involved in it? 

(b) Write queries for the following using the given information 

Emp Name DOB DOJ Emp Salary Bonus DOR 

Buelin 06-12-1983 07-08-2005 15000 600 07-08-2055 

Andy 12-01-1970 06-12-1973 20000 1200 06-12-2043 

Lubber 07-08-1985 12-04-2006 13000 500 12-04-2056 

Zobra 08-02-1960 07-03-1982 25000 1500 07-03-2032 

(a) Find total salary of employees from emptable? 

(b) Find months between employee DOJ and DOR from emp-schema? 

(d) Arrange empnames in ascending and descending order? [16] 

4. (a) Define BCNF. How does BCNF differ from 3NF? Explain with an example. 

(b) Explain 3nf? Give one example? [8+8] 

5. (a) Define the concept of schedule for a set of concurrent transaction. Give a 

suitable example. [8] 

(b) Explain read-only, write-only & read-before-write protocols in serialazability. 

[8] 

6. (a) What are the types of failures of a system. [6] 

(b) What are the reasons strict 2PL used in many database systems [5] 

(c) How the use of 2PL would prevent interference between the two transactions. 

[5] 

7. (a) Explain about Fixed-Length Representation in detail. 



 

 

(b) Explain about Byte-String Representation. in detail. [8+8] 

8. Explain about the B -tree and the structure of B + tree in detail with an example. 

[16] 
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1. (a) Why would choose a database system instead of simply storing data in oper- 

ating system files ? When would it make sense not to use a database system? 

(b) What is logical data independence and why is it important? [8+8] 

2. Consider the following database. 

Employee (employee-name, street, city) 

Works (employee-name, company-name, salary) 

Company (company-name, city) 

Manager (employee-name, manager-name) 



 

 

Give an expression in the relational algebra, the tuple relational calculus, and the 

domain relational calculus, for the following query. 

Find the names of all employees who work for estate bank. [16] 

3. (a) Explain in detail the 2 ways of executing pipeline? 

(b) Write the SQL expressions for the following relational database? [6+10] 

sailor schema (sailor id, Boat id, sailorname, rating, age) 

Recerves (Sailor id, Boat id, Day) 

Boat Schema (boat id, Boatname, color) 

i. Find the age of the youngest sailor for each rating level? 

ii. Find the age of the youngest sailor who is eligible to vote for each rating 

level with at lead two such sailors? 

iii. Find the No.of reservations for each red boat? 

iv. Find the average age of sailor for each rating level that at least 2 sailors. 

4. Explain the FD and MVD with examples? [16] 

5. (a) Define the concept of schedule for a set of concurrent transaction. Give a 

suitable example. [8] 

(b) Explain read-only, write-only & read-before-write protocols in serialazability. 

[8] 

6. (a) Write the locking compatibility matrix used for multiple granularity? Explain 

with suitable example. [8] 

(b) write Thomas write rule. How the rule differ from timestamp based rule. [8] 

7. (a) Explain about tertiary storage media in detail. 



 

 

(b) Explain about Buffer Manager. [8+8] 

8. Construct a B+−tree for the following set of key values. (2,3,5,7,11,17,19,23,29,31) 

Assume that the tree is initially empty and values are added in ascending order. 

Construct B+tree for the cases where the number of pointers that will fit in one 

node is as follows. 

(a) four 

(b) six 

(c) eight [16] 
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1. Explain the E-R diagram components and notaions with their extended features. [16] 

2. (a) What is a relation? Differentiate between relation schema and relation instance. Define the terms 

unity and degree of relation. What are domain constraints? 

(b) What SQL construct enables the definition of a relation? What constructs allow modification of 

relation instances? [8+8] 



 

 

3. What is Normalization? Discuss what are the types? Discuss the 1NF, 2NF, 3NF 

with example. [16] 

4. (a) What is Normaliztion?give types of normalization 

(b) What are the advantages of normalized relations over the un normalized rela- 

tions? [8+8] 

5. (a) Define the concept of schedule for a set of concurrent transaction. Give a suitable example. [8] 

(b) Explain read-only, write-only & read-before-write protocols in serialazability.[8] 

6. (a) Define dynamic database. Explain phantom problem by considering suitable 

example. [8] 

(b) Explain B+ tree locking used for concurrency controlwith suitable example.[8] 

7. (a) Explain about tertiary storage media in detail. 

(b) Explain about Buffer Manager. [8+8] 

8. Explain the distinction between closed and open hashing. Discuss the relative 

merits of each technique in database applications. [16] 
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• (a) What is the di erence between tuple Relational Calculus and Domain 
Rela-tional calculus?  

 

• Relational Algebra and Relational calculus are said to be equivalent in ex-
pressive power. Explain what it means, and how it is related to the 
notion of  

 

  relational completeness. [8+8] 

2. (a) What is Thomas write rule?  

 (b) Explain Multiple granularity? [8+8] 

3. (a) Give short notes on Transaction management  

 (b) Explain query processor in detail. [8+8] 

4. (a) How is Data organized in a Hash-based index?  

 (b) When would users use a Tree based index? [8+8] 

5. Construct an ER diagram for Car Insurance company Database.  Identify enti- 

 ties, attributes for each entity, relationship among entities.  Represent necessary 

 constraints in this database design process in detail. [16] 

6. Discuss about Triggers and active Database in SQL with examples?  Write the 

 di erences between constraints and triggers in SQL. [16] 

7. (a) Explain Bu er Management?  

 (b) How the recovery is possible with loss of Non-Volatile storage? [8+8] 

8. (a) What is a minimal cover for a set of Functional dependency's?  



 

 

 (b) 

Describe an algorithm for computing the minimal cover of a set of 

Functional 

  dependency's, and illustrate it with an example? [10+6] 
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1. Discuss about Triggers and active Database in SQL with examples? Write the 

 di erences between constraints and triggers in SQL.  [16] 

2. (a) What is Thomas write rule?   

 (b) Explain Multiple granularity?  [8+8] 

3. (a) What is a minimal cover for a set of Functional dependency's?  

 (b) Describe an algorithm for computing the minimal cover of a set of Functional 

 dependency's, and illustrate it with an example?  [10+6] 

4. (a) Explain Bu er Management?   



 

 

 (b) How the recovery is possible with loss of Non-Volatile storage? [8+8] 

5. (a) How is Data organized in a Hash-based index?   

 (b) When would users use a Tree based index?  [8+8] 

6. (a) Give short notes on Transaction management   

 (b) Explain query processor in detail.  [8+8] 

 

• Construct an ER diagram for Car Insurance company Database. Identify enti-
ties, attributes for each entity, relationship among entities. Represent 
necessary  

 

constraints in this database design process in detail. [16] 

 

• (a) What is the di erence between tuple Relational Calculus and Domain 
Rela-tional calculus?  

 

• Relational Algebra and Relational calculus are said to be equivalent in ex-  
 

pressive power. Explain what it means, and how it is related to the 
notion of 

 

relational completeness. [8+8] 
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1.  (a) How is Data organized in a Hash-based index? 

 

(b) When would users use a Tree based index? [8+8] 

 

2.  (a) What is a minimal cover for a set of Functional dependency's? 

 

(b) Describe an algorithm for computing the minimal cover of a set of Functional 

 

dependency's, and illustrate it with an example? [10+6] 

 

• Construct an ER diagram for Car Insurance company Database. Identify enti-
ties, attributes for each entity, relationship among entities. Represent 
necessary  

 

 constraints in this database design process in detail. [16] 

4. (a) Give short notes on Transaction management  

 (b) Explain query processor in detail. [8+8] 

5. (a) Explain Bu er Management?  

 (b) How the recovery is possible with loss of Non-Volatile storage? [8+8] 

6. (a) What is Thomas write rule?  

 (b) Explain Multiple granularity? [8+8] 

 



 

 

• (a) What is the di erence between tuple Relational Calculus and Domain 
Rela-tional calculus?  

 

• Relational Algebra and Relational calculus are said to be equivalent in ex-
pressive power. Explain what it means, and how it is related to the 
notion of  

 

relational completeness. [8+8] 

 

8. Discuss about Triggers and active Database in SQL with examples?  Write the 

 

di erences between constraints and triggers in SQL. [16] 
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• (a) What is the difference between tuple Relational Calculus and Domain 
Rela-tional calculus?  

 



 

 

• Relational Algebra and Relational calculus are said to be equivalent in ex-
pressive power. Explain what it means, and how it is related to the 
notion of  

 

relational completeness. [8+8] 

 

2.  (a) How is Data organized in a Hash-based index? 

 

(b) When would users use a Tree based index? [8+8] 

 

3.  (a) What is a minimal cover for a set of Functional dependency's? 

 

(b) Describe an algorithm for computing the minimal cover of a set of Functional 

 

dependency's, and illustrate it with an example? [10+6] 

 

• Construct an ER diagram for Car Insurance company Database. Identify enti-
ties, attributes for each entity, relationship among entities. Represent 
necessary  

 

 constraints in this database design process in detail. [16] 

5. (a) What is Thomas write rule?  

 (b) Explain Multiple granularity? [8+8] 

6. (a) Explain Bu er Management?  

 (b) How the recovery is possible with loss of Non-Volatile storage? [8+8] 

7. Discuss about Triggers and active Database in SQL with examples?  Write the 

 di erences between constraints and triggers in SQL. [16] 

8. (a) Give short notes on Transaction management  



 

 

 (b) Explain query processor in detail. [8+8] 
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1. (a) What are the types of languages a database system provides? Explain. 

(b) What are the five main functions of a Database Administrator? [8+8] 

2. (a) What is a relational database query? Explain with an example. 

(b) Explain the following fundamental operations of relational algebra. Select project set rename. [8+8] 

3. (a) Explain in detail the 2 ways of executing pipeline? 

(b) Write the SQL expressions for the following relational database? [6+10] 

sailor schema (sailor id, Boat id, sailorname, rating, age) 

Recerves (Sailor id, Boat id, Day) 

Boat Schema (boat id, Boatname, color) 

i. Find the age of the youngest sailor for each rating level? 

ii. Find the age of the youngest sailor who is eligible to vote for each rating 



 

 

level with at lead two such sailors? 

iii. Find the No.of reservations for each red boat? 

iv. Find the average age of sailor for each rating level that at least 2 sailors. 

4. Consider the relation R(A,B,C,D,E,F) and FDs 

A → BC, F → A,C → AD → E, E → D AD is the decomposition of R intoR1(A,C,D) R2 (B,C,D) and 

R3 (E,F,D) loss less? Explain the requirement of Lossless decomposition? 

5. (a) Define the concept of schedule for a set of concurrent transaction. Give a suitable example. [8] 

(b) Explain read-only, write-only & read-before-write protocols in serialazability.[8] 

6. (a) Explain how a system crash can recovered using ARIES Algorithm. [8] 

(b) Write a short notes on 

i. WAL Protocol 

ii. Check pointing [8] 

7. Explain about Fixed-Length file organization with an example. [16] 

8. Explain all the operations on B+−tree by taking a sample example. [16] 

⋆ ⋆ ⋆ ⋆ ⋆ 
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1. (a) Explain the Transaction management in a database. 

(b) Discuss the Query Processor of Database system structure. [8+8] 

2. (a) What is a relational database query? Explain with an example. 

(b) What are the SQL constructs to modify the structure of tables, views and to 

destroy the tables and views? [8+8] 

3. (a) Define query processing and briefly explain the steps involved in it? 

(b) Write queries for the following using the given information 

Emp Name DOB DOJ Emp Salary Bonus DOR 

Buelin 06-12-1983 07-08-2005 15000 600 07-08-2055 

Andy 12-01-1970 06-12-1973 20000 1200 06-12-2043 

Lubber 07-08-1985 12-04-2006 13000 500 12-04-2056 

Zobra 08-02-1960 07-03-1982 25000 1500 07-03-2032 

(a) Find total salary of employees from emptable? 

(b) Find months between employee DOJ and DOR from emp-schema? 

(d) Arrange empnames in ascending and descending order? [16] 



 

 

4. (a) Define BCNF. How does BCNF differ from 3NF? Explain with an example. 

(b) Explain 3nf? Give one example? [8+8] 

5. (a) Define the concept of schedule for a set of concurrent transaction. Give a 

suitable example. [8] 

(b) Explain read-only, write-only & read-before-write protocols in serialazability. 

[8] 

6. (a) What are the types of failures of a system. [6] 

(b) What are the reasons strict 2PL used in many database systems [5] 

(c) How the use of 2PL would prevent interference between the two transactions. 

[5] 

7. (a) Explain about Fixed-Length Representation in detail. 

(b) Explain about Byte-String Representation. in detail. [8+8] 

8. Explain about the B -tree and the structure of B + tree in detail with an example. 

[16] 
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⋆ ⋆ ⋆ ⋆ ⋆ 

1. (a) Why would choose a database system instead of simply storing data in oper- 

ating system files ? When would it make sense not to use a database system? 

(b) What is logical data independence and why is it important? [8+8] 

2. Consider the following database. 

Employee (employee-name, street, city) 

Works (employee-name, company-name, salary) 

Company (company-name, city) 

Manager (employee-name, manager-name) 

Give an expression in the relational algebra, the tuple relational calculus, and the 

domain relational calculus, for the following query. 

Find the names of all employees who work for estate bank. [16] 

3. (a) Explain in detail the 2 ways of executing pipeline? 

(b) Write the SQL expressions for the following relational database? [6+10] 

sailor schema (sailor id, Boat id, sailorname, rating, age) 

Recerves (Sailor id, Boat id, Day) 

Boat Schema (boat id, Boatname, color) 

i. Find the age of the youngest sailor for each rating level? 

ii. Find the age of the youngest sailor who is eligible to vote for each rating 

level with at lead two such sailors? 

iii. Find the No.of reservations for each red boat? 



 

 

iv. Find the average age of sailor for each rating level that at least 2 sailors. 

4. Explain the FD and MVD with examples? [16] 

5. (a) Define the concept of schedule for a set of concurrent transaction. Give a 

suitable example. [8] 

(b) Explain read-only, write-only & read-before-write protocols in serialazability. 

[8] 

6. (a) Write the locking compatibility matrix used for multiple granularity? Explain 

with suitable example. [8] 

(b) write Thomas write rule. How the rule differ from timestamp based rule. [8] 

7. (a) Explain about tertiary storage media in detail. 

(b) Explain about Buffer Manager. [8+8] 

8. Construct a B+−tree for the following set of key values. (2,3,5,7,11,17,19,23,29,31) 

Assume that the tree is initially empty and values are added in ascending order. 

Construct B+tree for the cases where the number of pointers that will fit in one 

node is as follows. 

(a) four 

(b) six 

(c) eight [16] 
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⋆ ⋆ ⋆ ⋆ ⋆ 

1. Explain the E-R diagram components and notaions with their extended features. [16] 



 

 

2. (a) What is a relation? Differentiate between relation schema and relation instance. Define the terms 

unity and degree of relation. What are domain constraints? 

(b) What SQL construct enables the definition of a relation? What constructs allow modification of 

relation instances? [8+8] 

3. What is Normalization? Discuss what are the types? Discuss the 1NF, 2NF, 3NF 

with example. [16] 

4. (a) What is Normaliztion?give types of normalization 

(b) What are the advantages of normalized relations over the un normalized rela- 

tions? [8+8] 

5. (a) Define the concept of schedule for a set of concurrent transaction. Give a suitable example. [8] 

(b) Explain read-only, write-only & read-before-write protocols in serialazability.[8] 

6. (a) Define dynamic database. Explain phantom problem by considering suitable 

example. [8] 

(b) Explain B+ tree locking used for concurrency controlwith suitable example.[8] 

7. (a) Explain about tertiary storage media in detail. 

(b) Explain about Buffer Manager. [8+8] 

8. Explain the distinction between closed and open hashing. Discuss the relative 

merits of each technique in database applications. [16] 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

• Question Bank 

Unit-1 

 

1. Explain DBMS? Explain Database system Applications. 

2. Make a comparison between Database system and File system. 

3. Explain storage manager component of Database System structure. 

4. Explain the Database users and user interfaces. 

5. Explain levels of data abstraction. 

      6. List and explain the functions of data base administrator 

7. What is an ER diagram? Specify the notations used to indicate various components of ER-diagram 

8. Explain the Transaction management in a database. 

9. What are the types of languages a database system provides? Explain. 



 

 

10.How to specify different constraints in ER diagram with examples. 

11. What is an unsafe query? Give an example and explain why it is important to disallow such 

queries? 

12. Explain the Participation Constraints. 

13. List the six design goals for relational database and explain why they are desirable. 

14. A company database needs to store data about employees, departments and children of 

employees. Draw an ER diagram that captures the above data. 

15. Discuss aggregation versus ternary Relationships.  

16. Explain conceptual design for large Databases. 

17. Explain how to differentiate attributes in Entity set? 

18. What is the composite Attribute? How to model it in the ER diagram? Explain with an example.  

19. Compare candidate key , primary key and super key. 

Unit-2 

1. What is a relational database query? Explain with an example. 

2. Relational Calculus is said to be a declarative language, in contrast to algebra, which is a procedural 

language. Explain the distinction.  

3. Discuss about Tuple Relational Calculus in detail. 

Write the following queries in Tuple Relational Calculus for following Schema. 

Sailors (sid: integer, sname: string, rating: integer, age: real) 

Boats (bid: integer, bname: string, color: string) 

Reserves (sid: integer, bid: integer, day: date) 

i. Find the names of sailors who have reserved a red boat 

ii. Find the names of sailors who have reserved at least one boat 



 

 

iii. Find the names of sailors who have reserved at least two boats 

iv. Find the names of sailors who have reserved all boats.  

4. Explain various operations in relational algebra with example. 

5.  Compare procedural and non procedural DML’s. 

6. Explain about Relation Completeness 

7.Consider the following schema: 

Suppliers (sid : integer, sname: string, address: string) 

Parts (pid : integer, pname: string, color: string) 

Catalog (sid : integer; pid : integer, cost: real) 

The key fields are underlined. The catalog relation lists the price changes for 

parts by supplies. Write the following queries in SQL. 

i. Find the pnames of parts for which there is some supplier. 

ii. Find the snames of suppliers who supply every part. 

iii. Find the pnames of parts supplied by raghu supplier and no one else. 

iv. Find the sids of suppliers who supply only red parts.  

 

8. Explain in detail the following 

i. join operation 

ii. Nested-loop join 

iii.Block Nested-Loop join. 

 

9. Write the SQL expressions for the following relational database? 

sailor schema(sailor id, Boat id, sailorname, rating, age) 

Reserves(Sailor id, Boat id, Day) 

 



 

 

Boat Schema(boat id, Boatname,color) 

i. Find the age of the youngest sailor for each rating level? 

ii. Find the age of the youngest sailor who is eligible to vote for each rating level with at lead two such 

sailors? 

iii. Find the No. of reservations for each red boat? 

iv. Find the average age of sailor for each rating level that atleast 2 sailors. 

10. What is outer join? Explain different types of joins? 

11. What is a trigger and what are its 3 parts. Explain in detail. 

12. What is view? Explain the Views in SQL. 

Unit-3 

1. a. What is Normalization? give types of normalization 

    b.What are the advantages of normalized relations over the unnormalized relations?  

2. What is redundancy? What are the problems caused by redundancy? 

3. What is dependency preserving decomposition? 

4. Explain multivalued dependencies with example 

5. Explain lossless join decomposition 

6. Consider the relation R(A,B,C,D,E) and FD’s 

    A->BC 

    C->A 

    D->E 

    F->A 

    E->D 

Is the Decomposition R into R1(A,C,D),R2(B,C,D) and R3(E,F,D) lossless? 

7. Explain BCNF with example? 



 

 

8. Explain 3NF and 4NF with examples. 

9. Explain 5NF with examples. 

Unit-4  

1. What is transaction? Explain the states and properties of transaction? 

2. Explain the time stamp based protocols. 

3. Discuss how to handle deadlocks? 

4. Explain about multiple granularity 

5. Explain read-only ,write-only & read-before-write protocols in serialazability. 

6. Describe each of the following locking protocols 

i. Two phase lock 

ii. Conservative two phase lock 

7. Explain the implementation of atomicity and durability. 

8. Explain ACID properties of Transaction? 

9. Explain different types of failures? 

10. a. Explain logical undo Logging? 

     b. Explain Transaction Rollback? 

11. Explain Log-Record Buffering in detail. 

12. a. What are the merits & demerits of using fuzzy dumps for media recovery. 

    b. Explain the phases of ARIES Algorithm. 

    c. Explain 3 main properties of ARIES Algorithm 

13. What information does the dirty page table and transaction table contain. 

14. Explain about Buffer Manager in detail. 



 

 

15. describe the shadow paging recovery technique 

16. Explain the difference between system crash and disaster?  

Unit-5 

1. Explain the following 

   a. Cluster indexes 

   b. Primary and secondary indexes 

   c. Clustering file organization 

2. Discuss various file organizations. 

3. Write short notes on dense and spare indices 

4. Explain about the B+ tree structure in detail with an example 

5. Write a short notes on ISAM. 

6. Compare the Ordered Indexing with Hashing. 

7. Compare Linear Hashing with extendable Hashing 

8. Explain about external storage media. 

9. Differentiate between Extendible vs. Linear Hashing. 

 

• Assignment Questions 

 

Assignment-1 

• What is DBMS. Explian  the database system structure. 

• What are the types of languages a database system provides? Explain. 

• What is data model? Explain relational data model. 

• Explain disadvantages of file processing system with examples. 



 

 

• Explain levels of data abstraction. 

• Explain functions of database administrator. 

• Discuss the query processor of database system structure. 

• Explain data instances and schema. 

 

Assignment-2 

• Explain the conceptual design with the ER model. 

• What is Relationship? Explain the different types of relationships with examples. 

• Compare candidate key, primary key and super key. 

• Explain the following 

• Entity 

• Entity set 

• Attribute 

• Weak entity 

Assignment-3 

• What are integrity constraints over relations?How to enforce these constraints. 

• Write short notes on 

• Key constraints 

• General constraints 

• Views 

• Write the SQL expressions for the following relational database? 

sailor schema (sailor id, Boat id, sailorname, rating, age)  

Recerves (Sailor id, Boat id, Day) 

 Boat Schema (boat id, Boatname, color) 

• Find the age of the youngest sailor for each rating level? 

•  Find the age of the youngest sailor who is eligible to vote for each rating level with at 

lead two such sailors?  

• Find the No.of reservations for each red boat? 

• Find the average age of sailor for each rating level that at least 2 sailors 



 

 

• Consider the following database. 

Employee (employee-name, street, city)  

Works (employee-name, company-name, salary)  

Company (company-name, city)  

Manager (employee-name, manager-name) 

 Give an expression in the relational algebra, the tuple relational calculusdomain 

relational calculus, for the following query.  

Find the names of all employees who work for estate bank. 

Assignment-4 

 

• Explain nested and correlated queries with example in SQL. 

• What are the aggregate and comparison operators in SQL? 

• Why are null values not preferred in a relation? 

• What is outer join? Explain different types of joins? 

• Explain logical connectivity’s with examples 

 

Assignment-5 

 

• What is decomposition. What are the problems caused by decomposition. 

• What are the advantages of normalized relations over the un normalized relations. 

• What is multivalued dependency? Explain 4NF with examples 

• Explain different normal forms with examples 

• Consider the relation R(A,B,C,D,E,F) and FDs A → BC, F → A, C → AD → E, 

E → D AD is the decomposition of R into R1(A,C,D) R2 (B,C,D) and R3 (E,F,D) loss 

less? Explain the requirement of Loss less decomposition? 

 



 

 

Assignment-6 

 

• Explain read-only, write-only & read-before-write protocols in serialazability. 

• Define the concept of schedule for a set of concurrent transaction. Give a suitable 

example.  

• What are  validation based protocols? 

• Explain time stamp based protocols 

• Explain ARIES in detail with example. 

 

Assignment-7 

 

• Explain about Buffer Manager. 

• Explain the concept of log based recovery. 

• Explain advanced recovery system 

• Describe the shadow paging recovery technique 

• What information does the dirty page table and transaction table contain. 

 

Assignment-8 

 

• Explain all the operations on B+  tree by taking a sample example. 

• Explain the distinction between closed and open hashing. Discuss the relative 

merits of each technique in database applications.  

• Explain about external storage media 

• Write short notes on primary and secondary indices 

• Write a short notes on ISAM. 
 

19.Unit wise Quiz Questions and long answer questions 

answer questions 



 

 

Unit-I 

Q.1 In the relational modes, cardinality is termed as:  

 (A)  Number of tuples.  (B)   Number of attributes.  

(C)  Number of tables.  (D)  Number of constraints.  

Ans: A    

  

Q.2 Relational calculus is a  

  (A)  Procedural language.  (B)  Non- Procedural language.  

  (C)   Data definition language.  (D)  High level language.  

  Ans: B    

  

Q.3 The view of total database content is  

  (A)  Conceptual view.  (B)  Internal view.  

  (C)  External view.  (D)  Physical View.  

  Ans: A    

  

Q.4 Cartesian product in relational algebra is     

   (A)  A Unary operator.  (B)  A Binary operator.  

   (C)  A Ternary operator.  (D)  Not defined.  

  Ans: B Cartesian product in relational algebra is a binary operator.  

    (It requires two operands. e.g., P X Q) 

Q.5 DML is provided for  



 

 

(A)  Description of logical structure of database.  

(B)  Addition of new structures in the database system.  

(C)  Manipulation & processing of database.  

(D)  Definition of physical structure of database system.  

  Ans: C DML is provided for manipulation & processing of database.  

  (Data  stored  in  the  database  is  processed  or manipulated  using  data manipulation  

language commands as its name)  

Q.6  ‘AS’ clause is used in SQL for  

   (A)   Selection operation.  (B)  Rename operation.  

   (C)   Join operation.   (D)  Projection operation.  

  Ans: B  ‘AS’ clause is used in SQL for rename operation.  

    (e.g., SELECT ENO AS EMPLOYEE_NO FROM EMP)  

 Q.7  ODBC stands for   

  (A)   Object Database Connectivity.  

  (B)  Oral Database Connectivity.  

  (C)  Oracle Database Connectivity.  

  (D)  Open Database Connectivity.  

  Ans: D    

  

Q.8  Architecture of the database can be viewed as  

   (A)  two levels.                         (B)   four levels.  

   (C)  three levels.                       (D)   one level.  



 

 

   Ans: C    

  

Q.9 In a relational model, relations are termed as  

   (A)  Tuples.  (B)  Attributes  

   (C)  Tables.  (D)  Rows.  

   Ans:   

Q.10 The database schema is written in   

  (A)  HLL  (B)  DML  

  (C)  DDL  (D)  DCL  

   Ans: C    

    

Q.11 In the architecture of a database system external level is the   

  (A)  physical level.  (B)  logical level.  

  (C)  conceptual  level  (D)  view level.  

   Ans: D    

 

Unit-II 

Q.1  An entity set that does not have sufficient attributes to form a primary key is a  

  (A)  strong entity set.  (B)  weak entity set.  

  (C)  simple entity set.  (D)  primary entity set.  

   Ans: B    

Q.2  In a Hierarchical model records are organized as  



 

 

   (A)  Graph.  (B)  List.  

   (C)  Links.  (D)   Tree.  

Ans: D    

Q.3 In an E-R diagram attributes are represented by  

   (A)  rectangle.  (B)  square.  

   (C)  ellipse.  (D)  triangle.  

  Ans: C    

Q.4  In case of entity integrity, the primary key may be   

   (A)  not Null  (B)  Null  

   (C)  both Null & not Null.  (D)  any value.  

      Ans: A   

 Q.5  In tuple relational calculus  2 1 P P →  is equivalent to   

   (A)  2 1 P P ∨ ¬                               (B)   2 1 P P ∨   

   (C)  2 1 P P ∧                                (D)  2 1 P P ¬ ∧   

   Ans: A  In tuple relational calculus P1  P2 is equivalent to ¬P1 ∨ P2.  

  (The logical implication expression A  B, meaning if A then B,is equivalent to ¬A ∨ B)  

 Q.6  The language used in application programs to request data from the DBMS is   referred  

       to as the   

  (A)  DML  (B)  DDL  

  (C)  VDL  (D)  SDL  

   Ans: A    

Q.7  A logical schema  



 

 

  (A)  is the entire database.  

  (B)  is a standard way of organizing information into accessible parts.    

  (C)  describes how data is actually stored on disk.  

  (D)  both (A) and (C)  

   Ans: A    

Q.8  Related fields in a database are grouped to form a  

   (A)  data file.  (B)  data record.  

   (C)  menu.  (D)  bank.  

   Ans: B  Related data fields in a database are grouped to form a data record.  

    (A record is a collection of related fields)  

 Q.9  The database environment has all of the following components except:  

   (A)  users.  (B)  separate files.  

   (C)  database.  (D)  database administrator.  

   Ans: A    

 Q.10 The language which has recently become the defacto standard for interfacing      

        Application programs with relational database system is  

   (A)   Oracle.  (B)    SQL.  

   (C)   DBase.  (D)    4GL.  

  Ans: B    

 Q.11 The way a particular application views the data from the database that the application  

uses is a   

   (A)  module.  (B)  relational model.  



 

 

   (C)  schema.  (D)  sub schema.  

   Ans: D    

 Q. 12 In an E-R diagram an entity set is represent by a  

  (A)   rectangle.  (B)    ellipse.  

   (C)   diamond box.  (D)   circle.  

Ans: A   Unit-III 

Q.1  A report generator is used to   

   (A)  update files.                      (B)  print files on paper.  

   (C)  data entry.                         (D)  delete files.  

   Ans: B    

  

Q.2  The property / properties of a database is / are :  

   (A)   It is an integrated collection of logically related records.   

   (B)   It consolidates separate files into a common pool of data records.   

  (C)  Data stored in a database is independent of the application programs using it.     

  (D)   All of the above.  

   Ans: D    

  

Q.3  The DBMS language component which can be embedded in a program is   

   (A)  The data definition language (DDL).  

   (B)  The data manipulation language (DML).    

   (C)  The database administrator (DBA).  



 

 

   (D)  A query language.  

  Ans: B    

Q.4  A relational database developer refers to a record as   

  (A)  a criteria.  (B)  a relation.  

  (C)  a tuple.  (D)  an attribute.  

Ans: C    

Q.5 The relational model feature is that there   

   (A)  is no need for primary key data.    

  (B)  is much more data independence than some other database models.  

  (C)  are explicit relationships among records.   

  (D)  are tables with many dimensions.  

   Ans: B    

  

Q.6 Conceptual design  

  (A)  is a documentation technique.    

  (B)  needs data volume and processing frequencies to determine the size of the database.  

  (C)  involves modelling independent of the DBMS.    

  (D)  is designing the relational model.  

   Ans:C    

  

Q.7  The method in which records are physically stored in a specified order according to a key  

field in each record is   



 

 

   (A)  hash.  (B)  direct.  

   (C)  sequential.  (D)  all of the above.  

 Ans: A  A method  in which records are physically stored  in a specified order according  

to a key field in each record is hash.  

    (In  hash method,  a  hash  function  is  performed  on  the  key  value  to  determine  the  

unique physical address of the record to store or retrieve)  

  

Q.8  A subschema expresses  

  (A)  the logical view.  (B)    the physical view.  

  (C)   the external view.  (D)   all of the above.  

  Ans: C  A subschema expresses the external view.  

    (External schemas are called also called as subschemas)  

  

Q.9 Count function in SQL returns the number of   

  (A)   values.                                (B)  distinct values.  

  (C)   groups.                            (D)   columns.  

   Ans: A  Count function in SQL returns the number of values.  

    (Count function counts all the not null values in the specific column. If we want to  

count only distinct values than the DISTINCT keyword is also to be used)  

  

Q.10  Which one of the following statements is false?  

  (A)  The data dictionary is normally maintained by the database   



 

 

          administrator.  

  (B)  Data elements in the database can be modified by changing the data dictionary.  

  (C)  The data dictionary contains the name and description of each data element.    

  (D)  The data dictionary is a tool used exclusively by the database administrator.  

 Ans: B    

  Unit-IV 

 

Q.1 An advantage of the database management approach is   

  (A)  data is dependent on programs.    

  (B)  data redundancy increases.    

  (C)  data is integrated and can be accessed by multiple programs.  

  (D)  none of the above.  

  Ans: C    

  

 Q.2 A DBMS query language is designed to   

  (A)  support end users who use English-like commands.    

  (B)  support in the development of complex applications software.  

  (C)  specify the structure of a database.    

  (D)  all of the above.  

   Ans:  D    

  

Q.3 Transaction processing is associated with everything below except  



 

 

  (A)  producing detail, summary, or exception reports.  

  (B)  recording a business activity.  

  (C)  confirming an action or triggering a response.    

  (D)  maintaining data.  

 Ans: C    

  

 Q.4 It is possible to define a schema completely using  

   (A)  VDL and DDL.  (B)  DDL and DML.  

   (C)  SDL and DDL.  (D)  VDL and DML.  

 Ans: B    

  

Q.5  The method of access which uses key transformation is known as    

   (A)  direct.  (B)  hash.  

   (C)  random.  (D)  sequential.    Ans: B    

  

Q.6 Data independence means  

   (A)   data is defined separately and not included in programs.   

   (B)   programs are not dependent on the physical attributes of data.  

   (C)  programs are not dependent on the logical attributes of data.    

   (D)   both (B) and (C).  

  Ans: D  both (B) and (C)  

      



 

 

Q.7  The statement in SQL which allows to change the definition of a table is   

   (A)   Alter.                                   (B)   Update.  

   (C)   Create.                                     (D)   select.  

 Ans:   A   

Q.8 E-R model uses this symbol to represent weak entity set ?  

  (A)  Dotted rectangle.   

  (B)  Diamond  

  (C)  Doubly outlined rectangle   

  (D)  None of these    

  Ans: C    

Q.9 SET concept is used in  :  

  (A)  Network Model    

  (B)  Hierarchical Model  

  (C)  Relational Model    

  (D)  None of these    

  Ans: A     

Q.10 Relational Algebra is   

(A)  Data Definition Language .   

(B)  Meta Language   

(C)  Procedural query Language    

(D)  None of the above   

  Ans: C    



 

 

  

Q.11 Key to represent relationship between tables is called  

  (A)  Primary key   (B)  Secondary Key    

  (C)   Foreign Key  (D)  None of these   

  Ans: C    Unit-V 

Q.1  _______ produces the relation that has attributes of R1 and R2   

   (A)  Cartesian product       (B) Difference         

(C)  Intersection  (D) Product  

  Ans: A   

Q.2   The file organization that provides very fast access to any arbitrary record of a file is    

(A)   Ordered file   (B)   Unordered file    

(C)   Hashed file      (D)  B-tree  

  Ans: C   

Q.3  DBMS helps achieve    

   (A)   Data independence   (B) Centralized control of data  

   (C)  Neither (A) nor (B)  (D)  both (A) and (B)   

  Ans: D   

Q.4 Which of the following are the properties of entities?   

   (A)  Groups   (B)  Table   

 (C)   Attributes  (D)   Switchboards    

  Ans:   C     

Q.5  In a relation   



 

 

(A)  Ordering of rows is immaterial     

  (B)  No two rows are identical   

(C)  (A) and (B) both are true   

  (D)  None of these.   

  Ans: C     

Q.6 Which of the following is correct:   

   (A)   a SQL query automatically eliminates duplicates.  

    (B)   SQL permits attribute names to be repeated in the same relation.   

   (C)   a SQL query will not work if there are no indexes on the relations   

   (D)  None of these   

  Ans: D     

 Q.7  It is better to use files than a DBMS when there are   

   (A)  Stringent real-time requirements.    

   (B)  Multiple users wish to access the data.  

   (C)  Complex relationships among data.    

   (D)  All of the above.  

   Ans: B    

 Q.8 The conceptual model is  

  (A)  dependent on hardware.    

  (B)  dependent on software.   

  (C)  dependent on both hardware and software  .  

  (D)  independent of both hardware and software.  



 

 

   Ans: D    

        

Q.9 What is a relationship called when it is maintained between two entities?  

   (A)  Unary  (B)  Binary  

  (C)  Ternary  (D)  Quaternary  

   Ans: B    

  

Q.10 Which of the following operation is used if we are interested in only certain columns of a table?  

  (A)  PROJECTION  (B)  SELECTION  

 (C)   UNION  (D)  JOIN    

   Ans:  A    
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Long answer question 

II year CSE – 2 Sem                                         DBMS 

Unit-1 

 

1. Explain DBMS? Explain Database system Applications. 



 

 

2. Make a comparison between Database system and File system. 

3. Explain storage manager component of Database System structure. 

4. Explain the Database users and user interfaces. 

5. Explain levels of data abstraction. 

6. List and explain the functions of data base administrator 

7. What is an ER diagram? Specify the notations used to indicate various components of ER-diagram 

8. Explain the Transaction management in a database. 

9. What are the types of languages a database system provides? Explain. 

10.How to specify different constraints in ER diagram with examples 

11. What is an unsafe query? Give an example and explain why it is important to disallow such queries? 

12. Explain the Participation Constraints. 

13. List the six design goals for relational database and explain why they are desirable. 

Unit-2 

1. A company database needs to store data about employees, departments and children of employees. 

Draw an ER diagram that captures the above data. 

2. Discuss aggregation versus ternary Relationships.  

3. Explain conceptual design for large Databases. 

4. Explain how to differentiate attributes in Entity set? 

5. What is the composite Attribute? How to model it in the ER diagram? Explain with an example.  

6. Compare candidate key,primary key and super key. 

 

7. What is a relational database query? Explain with an example. 



 

 

8. Relational Calculus is said to be a declarative language, in contrast to algebra, which is a procedural 

language. Explain the distinction.  

9. Discuss about Tuple Relational Calculus in detail. 

Write the following queries in Tuple Relational Calculus for following Schema. 

Sailors (sid: integer, sname: string, rating: integer, age: real) 

Boats (bid: integer, bname: string, color: string) 

Reserves (sid: integer, bid: integer, day: date) 

i. Find the names of sailors who have reserved a red boat 

ii. Find the names of sailors who have reserved at least one boat 

iii. Find the names of sailors who have reserved at least two boats 

iv. Find the names of sailors who have reserved all boats.  

10. Explain various operations in relational algebra with example. 

11.  Compare procedural and non procedural DML’s. 

12. Explain about Relation Completness 

13.Consider the following schema: 

Suppliers (sid : integer, sname: string, address: string) 

Parts (pid : integer, pname: string, color: string) 

Catalog (sid : integer; pid : integer, cost: real) 

The key fields are underlined. The catalog relation lists the price changes for 

parts by supplies. Write the following queries in SQL. 

i. Find the pnames of parts for which there is some supplier. 

ii. Find the snames of suppliers who supply every part. 

iii. Find the pnames of parts supplied by raghu supplier and no one else. 

iv. Find the sids of suppliers who supply only red parts.  



 

 

 

14. Explain in detail the following 

i. join operation 

ii. Nested-loop join 

iii.Block Nested-Loop join. 

 

15. Write the SQL expressions for the following relational database? 

sailor schema(sailor id, Boat id, sailorname, rating, age) 

Reserves(Sailor id, Boat id, Day) 

 

Boat Schema(boat id, Boatname,color) 

i. Find the age of the youngest sailor for each rating level? 

ii. Find the age of the youngest sailor who is eligible to vote for each rating level with at lead two such 

sailors? 

iii. Find the No. of reservations for each red boat? 

iv. Find the average age of sailor for each rating level that atleast 2 sailors. 

4. What is outer join? Explain different types of joins? 

5. What is a trigger and what are its 3 parts. Explain in detail. 

16. What is view? Explain the Views in SQL. 

Unit-3 

 

1. a. What is Normalization? give types of normalization 

    b.What are the advantages of normalized relations over the unnormalized relations?  

2. What is redundancy? What are the problems caused by redundancy? 

3. What is dependency preserving decomposition? 



 

 

4. Explain multivalued dependencies with example 

5. Explain lossless join decomposition 

6. Consider the relation R(A,B,C,D,E) and FD’s 

    A->BC 

    C->A 

    D->E 

    F->A 

    E->D 

Is the Decomposition R into R1(A,C,D),R2(B,C,D) and R3(E,F,D) lossless? 

7. Explain BCNF with example? 

8. Explain 3NF and 4NF with examples. 

 

 

Unit-4 

 

1. What is transaction? Explain the states and properties of transaction? 

2. Explain the time stamp based protocols. 

3. Discuss how to handle deadlocks? 

4. Explain about multiple granularity 

5. Explain read-only ,write-only & read-before-write protocols in serialazability. 

6. Describe each of the following locking protocols 

i. Two phase lock 

ii. Conservative two phase lock 

7. Explain the implementation of atomicity and durability. 



 

 

8. Explain ACID properties of Transaction? 

9. Explain different types of failures? 

10. a. Explain logical undo Logging? 

     b. Explain Transaction Rollback? 

11. Explain Log-Record Buffering in detail. 

12. a. What are the merits & demerits of using fuzzy dumps for media recovery. 

    b. Explain the phases of ARIES Algorithm. 

    c. Explain 3 main properties of ARIES Algorithm 

13. What information does the dirty page table and transaction table contain. 

14. Explain about Buffer Manager in detail. 

15. describe the shadow paging recovery technique 

16. Explain the difference between system crash and disaster?  

 

 

Unit-5 

 

1. Explain the following 

   a. Cluster indexes 

   b. Primary and secondary indexes 

   c. Clustering file organization 

2. Discuss various file organizations. 

3. Write short notes on dense and spare indices 

4. Explain about the B+ tree structure in detail with an example 



 

 

5. Write a short notes on ISAM. 

6. Compare the Ordered Indexing with Hashing. 

7. Compare Linear Hashing with extendable Hashing 

8. Explain about external storage media. 

 

 

 

 

 

 

20.Tutorial Problems 

 

Tutorial Class Sheets 

Tutorial-1 

 

• What is DBMS. Explain the database system structure. 

• What are the types of languages a database system provides? Explain. 

• What is data model? Explain relational data model. 

• Explain disadvantages of file processing system with examples. 

• Explain levels of data abstraction. 

• Explain functions of database administrator. 

• Discuss the query processor of database system structure. 



 

 

• Explain data instances and schema. 

Tutorial -2 

 

• Explain the conceptual design with the ER model. 

• What is Relationship? Explain the different types of relationships with examples. 

• Compare candidate key, primary key and super key. 

• Explain the following 

• Entity 

• Entity set 

• Attribute 

• Weak entity 

  5. (a) Explain how to dierentiate attributes in Entity set? 

      ( b) Explain all the functional dependencies in Entity sets? 

  6. Why is designing a Database for large Enterprise especially hard? Explain What is the          

composite Attribute? How to model it in the ER diagram? Explain with an example.  

7. A company database needs to store data about employees, departments and children of employees. 

Draw an ER diagram that captures the above data. 

8. What is identifying Relationship set? Explain.  

 

 

Tutorial -3 



 

 

 

• What are integrity constraints over relations?How to enforce these constraints. 

• Write short notes on 

• Key constraints 

• General constraints 

• Views 

• Write the SQL expressions for the following relational database? 

sailor schema (sailor id, Boat id, sailorname, rating, age)  

Recerves (Sailor id, Boat id, Day) 

 Boat Schema (boat id, Boatname, color) 

• Find the age of the youngest sailor for each rating level? 

•  Find the age of the youngest sailor who is eligible to vote for each rating level 

with at lead two such sailors?  

• Find the No.of reservations for each red boat? 

• Find the average age of sailor for each rating level that at least 2 sailors 

• Consider the following database. 

Employee (employee-name, street, city)  

Works (employee-name, company-name, salary)  

Company (company-name, city)  

Manager (employee-name, manager-name) 

 Give an expression in the relational algebra, the tuple relational calculus ,domain 

relational calculus, for the following query.  

Find the names of all employees who work for estate bank. 

 

Tutorial -4 



 

 

 

• Explain nested and correlated queries with example in SQL. 

• What are the aggregate and comparison operators in SQL? 

• Why are null values not preferred in a relation? 

• What is outer join? Explain different types of joins? 

• Explain logical connectivity’s with examples. 

• What are the dierences between Integrity Constraints and Triggers? 

 

 

 

 

 

• For the following relational database write the expressions in SQL. 

Branch Schema(branch name,Branchcity,Assets) 

Customer schema(customername,customerstreet,customercity) 

Loan schema(Branchname,loan number,Amount) 

Borrower schema(customername,loan number) 

Account schema(Branchname,Account number,balance) 

Depositor schema(customername,Account number) 



 

 

i. Find the names of all branches in Loan Schema? 

ii. Find all customers having loan ,account or both at bank? 

iii. Display customer names in alphabetical order who have a loan at the Perry ridge 

branch? 

iv. Find set of all customers who have an account at the bank? 

Tutorial -5 

 

• What is decomposition. What are the problems caused by decomposition. 

• What are the advantages of normalized relations over the un normalized relations. 

• What is multivalued dependency? Explain 4NF with examples 

• Explain different normal forms with examples 

• Consider the relation R(A,B,C,D,E,F) and FDs A → BC, F → A, C → AD → E, 

E → D AD is the decomposition of R into R1(A,C,D) R2 (B,C,D) and R3 (E,F,D) loss 

less? Explain the requirement of Loss less decomposition? 

• Define BCNF. How does BCNF differ from 3NF? Explain with an example. 

• What is a minimal cover for a set of Functional dependency's? 

Tutorial -6 

 

• Explain read-only, write-only & read-before-write protocols in serialazability. 



 

 

• Define the concept of schedule for a set of concurrent transaction. Give a suitable 

example.  

• What are  validation based protocols? 

• Explain time stamp based protocols 

• Explain ARIES in detail with example. 

• Explain Schedule? 

• Explain Different states of Transaction? 

 

 

Tutorial -7 

 

• Explain about Buffer Manager. 

• Explain the concept of log based recovery. 

• Explain advanced recovery system 

• Describe the shadow paging recovery technique 

• What information does the dirty page table and transaction table contain. 

• Explain logical undo Logging? 

• Explain Transaction Rollback? 

Tutorial -8 



 

 

• Explain all the operations on B+  tree by taking a sample example. 

• Explain the distinction between closed and open hashing. Discuss the relative 

merits of each technique in database applications.  

• Explain about external storage media 

• Write short notes on primary and secondary indices 

• Write a short notes on ISAM. 

• Why is the choice of indexes a central aspect of physical database design? 

• What is file Organization? Explain 

 

21.Known gaps ,if any and inclusion of the same in lecture schedule  

( No Gaps) 

22. Discussion topics , if any 

1 As in all areas of information technology, DBMSs are constantly changing and improving.  

Research how businesses are using DBMSs, and write a report of your findings.  Address the 

following issues: 

• Which popular DBMS products are based on the relational data model? 

• Which DBMS products are based on a logical model other than the relational data model? 

• What are the relative strengths and weaknesses of the different types (relational versus other 

logical models) of DBMSs 

 

No single answer exists with this case; indeed, solutions will vary depending upon student 

ingenuity and creativity.  Reports should be graded in terms of how well each issue was addressed 

and in terms of writing quality.  Students should be able to find the following information: 

 

• Relational DBMSs include DB2, Oracle, SQL Server and Access. 

 

• Many newer products are based on the object-oriented data model, or are a hybrid of the 

relational and object-oriented approaches.  Older mainframe DBMS are based on hierarchical 

or network logical models.   

 



 

 

• Hierarchical and network DBMSs often provide performance advantages--especially in terms 

of processing speed.  Those advantages, however, usually come at the cost of making it much 

more difficult for end users to do ad-hoc queries of the database.  Relational databases 

support easy to use, yet powerful query languages like SQL and graphical query-by-example 

languages such as that provided by Microsoft Access.  Object-oriented databases are 

especially effective for including multimedia, whereas hierarchical, network, and relational 

databases are better suited for alphanumeric data (although the relational model can be 

extended to include multimedia data).  Pure object-oriented databases are more often 

designed for special purpose scientific use when graphical images and sound need to be 

stored in the database.  Relational and hybrid object-relational DBMSs are commonly used in 

newer transaction processing systems, although older systems are based on the hierarchical or 

network data models. 

2. Contrast the logical and the physical view of data and discuss why separate views are 

necessary in database applications.  Describe which perspective is most useful for each of the 

following employees: a programmer, a manager, and an internal auditor.  How will understanding 

logical data structures assist you when designing and using database systems? 

 

 Databases are possible because of their database management system (DBMS).  As shown in Figure 

4.2, the DBMS is a software program that sits between the actual data stored in the system and the 

application programs that use the data.  As shown in Figure 4.4, this allows users to separate the 

way they view the data (called the logical view) from the way the data is actually stored (the 

physical view).  The DBMS interprets the users' requests and retrieves, manipulates, or stores the 

data as needed.  The two distinct views separate the applications from the physical information, 

providing increased flexibility in applications, improved data security, and ease of use. 

 

 In a database system, the manager will rarely need to understand or be familiar with the physical 

view of the data.  Nor, in most instances, will the internal auditor and the programmer as most 

everything they do involves the logical view of the data. 

 

 If accountants understand logical data structures and the logical view of the data, they are better 

able to manage, use, and audit a database and its data. 

3. The relational data model represents data as being stored in tables.  Spreadsheets are another 

tool that accountants use to employ a tabular representation of data.  What are some 

similarities and differences in the way these tools use tables?  How might an accountant’s 

familiarity with the tabular representation of spreadsheets facilitate or hinder learning how 

to use a relational DBMS? 

 

 A major difference between spreadsheets and databases is that spreadsheets are designed primarily 

to handle numeric data, whereas databases can handle both text and numbers.  Consequently, the 

query and sorting capabilities of spreadsheets are much more limited than what can be 

accomplished with a DBMS that has a good query language.   



 

 

 

 Accountants’ familiarity with spreadsheets might hinder their ability to design and use relational 

DBMS because many links in spreadsheets are preprogrammed and designed in, whereas a well-

designed relational database is designed to facilitate ad-hoc queries.   

 

 Accountants’ familiarity with spreadsheets sometimes leads them to use a spreadsheet for a task 

that a database could handle much better.  Over the years, the Journal of Accountancy has 

published a number of very good articles on how to use databases and when to use databases and 

when to use spreadsheets.  These articles can be found on the Journal’s website: 

http://www.journalofaccountancy.com/ 

 

 

4    Some people believe database technology may eliminate the need for double-entry accounting.  

This creates three possibilities: (1) the double-entry model will be abandoned; (2) the double-entry 

model will not be used directly, but an external-level schema based on the double-entry model will 

be defined for accountants’ use; or (3) the double-entry model will be retained in database systems.  

Which alternative do you think is most likely to occur?  Why? 

 

 There is no correct answer to this question because it is asking the student to express his opinion on 

what will happen in the future.  Therefore, the quality of his answer depends on the justifications 

provided.  Good answers should address the following: 

 

• Database technology does permit abandonment of double entry, but there will likely be great 

resistance to such a radical change.  Thus, students choosing this option need to present 

reasons why they think such a radical change would succeed. 

 

• The use of a schema for accountants seems quite plausible.  It does eliminate the redundancy 

of double entry from the database system, yet it still provides a framework familiar and useful 

to accountants and financial analysts. 

 

• There is a good possibility that double entry will remain, even in databases, due to inertia.  

Indeed, many modern AIS, such as ERP systems, use databases but also retain the principles 

of double entry. 

 

http://www.journalofaccountancy.com/


 

 

5. Relational DBMS query languages provide easy access to information about the 

organization’s activities.  Does this mean that online, real-time processing should be used for 

all transactions?  Does an organization need real-time financial reports?  Why or why not? 

 

 On-line real-time processing is not necessary for every business transaction.  For example, batch 

processing is adequate for payroll: there is little need for the data to be current except on payday.  

Real-time financial statements are useful for planning and provide management with better ability 

to react to changes in the environment.  Nevertheless, real-time financial statements may present 

distorted pictures of reality if accruals have been ignored or not properly recognized. 

 

6.   Why is it so important to have good data? 

 
Bad data costs businesses over $600 billion a year.  Some people estimate that over 25% of 

business data is inaccurate or incomplete.  In addition, incorrect database data can lead to bad 

decisions, embarrassment, and angry users.  The text illustrated this with the following 

examples: 

 For quite some time, a company sent half its catalogs to incorrect addresses.  A manager 

finally investigated the large volume of returns and customer complaints and corrected the 

customer addresses in the database.  He saved the company $12 million a year. 

  Valparaiso, Indiana used the county database to develop its tax rates.  After mailing the tax 

notices, it was discovered that a $121,900 home was valued at $400 million.  Due to the 

$3.1 million property tax revenue shortfall, the city, the school district, and governmental 

agencies had to make severe budget cuts. 

 
Managing data is not going to get any easier as the quantity of data generated and stored 

doubles every 18 months.  

 
   7.          What is a data dictionary, what does it contain, and how is it used? 

 
A data dictionary contains information about the structure of the database.  Table 4-1 shows 

that there is a record in the dictionary describing each data element. The DBMS maintains the 

data dictionary, whose inputs include new or deleted data elements and changes in data element 

names, descriptions, or uses.  Outputs include reports for programmers, designers, and users.  

These reports are used for system documentation, database design and implementation, and as 

part of the audit trail. 

 
8.            Compare and contrast the file-oriented approach and the database approach.  Explain the       

main advantages of database systems. 

 

Information about the attributes of a customer, such as name and address, are stored in fields.  

Fields contain data about one entity (e.g., one customer).  Multiple fields form a record.  A set of 

related records, such as all customer records, forms a file (e.g., the customer file).  A set of 

interrelated, centrally coordinated files forms a database. 

 



 

 

Figure 4-2 illustrates the differences between file-oriented and database systems.  In the database 

approach, data is an organizational resource that is used by and managed for the entire organization, 

not just the originating department.  A database management system (DBMS) is the interface 

between the database and the various application programs.  The database, the DBMS, and the 

application programs that access the database through the DBMS are referred to as the database 

system.   

 
Database systems were developed to address the proliferation of master files.  This proliferation 

created problems such as the same data stored in two or more master files.  This made it difficult to 

integrate and update data and to obtain an organization-wide view of data.  It also created problems 

because the data in the different files was inconsistent.   

 
Databases provide organizations with the following benefits: 

 Data integration. Master files are combined into large “pools” of data that many application 

programs access.  An example is an employee database that consolidates payroll, personnel, 

and job skills master files.   

 Data sharing. Integrated data is more easily shared with authorized users.  Databases are easily 

browsed to research a problem or obtain detailed information underlying a report.  The FBI, 

which does a good job of collecting data but a poor job of sharing it, is spending eight years and 

$400 million to integrate data from their different systems. 

 Minimal data redundancy and data inconsistencies. Because data items are usually stored 

only once, data redundancy and data inconsistencies are minimized. 

 Data independence. Because data and the programs that use them are independent of each 

other, each can be changed without changing the other.  This facilitates programming and 

simplifies data management. 

 Cross-functional analysis. In a database system, relationships, such as the association between 

selling costs and promotional campaigns, can be explicitly defined and used in the preparation 

of management reports. 
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2014-15 

COURSE DBMS CLASS :  II CSE 

FACULTY Madhuri Agrawal Gupta SECTION : A 

 

Please evaluate on the following Scale: 

 

Excellent(E) Good(G) Average(A) Poor(P) No 

Comment(NC) 

5 4 3 2 1 

 

 

SNO QUESTIONAIRE E 

5 

G 

4 

A 

3 

P 

2 

NC 

1 

Avg 

% 

GENERAL OBJECTIVES:   

1) Did the course achieve its stated objectives?   33 9 4 0 0 4.63(92.61%) 

2) Have you acquired the stated skills? 29 14 3 0 0 4.56(91.3%) 

3) Whether the syllabus content is adequate to achieve the 

objectives? 
31 13 2 0 0 4.63 (92.61%) 

 

4) Whether the instructor has helped you in acquiring the 

stated skills? 
30 13 3 0 0 4.58 (91.74%) 

 

5) Whether the instructor has given real life applications of 

the course? 
35 08 3 0 0 4.69 (93.91%) 

 

6) Whether tests, assignments, projects and grading were 

fair? 
32 11 3 0 0 4.63 (92.61%) 

7) The instructional approach (es) used was (were) 

appropriate to the course. 
30 13 3 3 0 4.58 (91.7 %) 

8) The instructor motivated me to do my best work. 30 12 4 0 0 4.56  (91.3 %) 

9) I gave my best effort in this course. 32 12 2 0 0 4.65 (93.04 %) 



 

 

10) To what extent you feel the course outcomes have been 

achieved. 
28 17 1 0 0 4.58 (91.7 %) 

For Lab courses only 

11) I was provided with adequate orientation and guidance 

for proceeding with laboratory activities. 
38 6 2 0 0 4.78 (96%) 

12) The instructor(s) was (were) helpful in assisting with 

problems and difficulties in the lab. 
36 9 1 0 0 4.76 (95%) 

13) Space &facilities were adequate for required activities of 

the lab. 
37 7 2 0 0 4.76 (95.22 %) 

14) Instructor provided material required for the lab. 36 8 2 0 0 4.74 (95 %) 

Please provide written comments    

•  What was the most effective part of this course  
• Database Knowledge 
• Good 

• Explanation 
b) What are your suggestions, if any, for changes that would improve this course? 

 

c)Given all that you learned as a result of this course, what do you consider to be most important? 

 

d)Do you have any additional comments or clarifications to make regarding your responses to any particular survey 

item? 

 

e)Do you have any additional comments or suggestions that go beyond issues addressed on this survey? 

 

 

 

 

Signature 
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COURSE DBMS CLASS :  II CSE 

FACULTY Madhuri Agrawal Gupta SECTION : B 

 

Please evaluate on the following Scale: 

 

Excellent(E) Good(G) Average(A) Poor(P) No 

Comment(NC) 

5 4 3 2 1 

 

 

SNO QUESTIONAIRE E 

5 

G 

4 

A 

3 

P 

2 

NC 

1 

Avg 

% 

GENERAL OBJECTIVES:   

1) Did the course achieve its stated objectives?   23 22 2 0 0 4.44(88.94%) 

2) Have you acquired the stated skills? 23 19 5 0 0 4.38 (87.66 %) 

3) Whether the syllabus content is adequate to achieve the 

objectives? 
19 25 3 0 0 4.34 (86.81%) 

 

4) Whether the instructor has helped you in acquiring the 

stated skills? 
20 21 6 0 0 4.29 (85.96%) 

 

5) Whether the instructor has given real life applications of 

the course? 
21 22 4 0 0 4.36 (87.23%) 



 

 

 

6) Whether tests, assignments, projects and grading were 

fair? 
22 20 5 0 0 4.36 (87.23%) 

7) The instructional approach (es) used was (were) 

appropriate to the course. 
21 21 5 0 0 4.34  (86.8 %) 

8) The instructor motivated me to do my best work. 21 22 4 0 0 4.36  (87.2 %) 

9) I gave my best effort in this course. 20 23 4 0 0 4.34 (86.81 %) 

10) To what extent you feel the course outcomes have been 

achieved. 
22 21 4 0 0 4.38 (87.7 %) 

For Lab courses only 

11) I was provided with adequate orientation and guidance 

for proceeding with laboratory activities. 
30 14 3 0 0 4.57 (91%) 

12) The instructor(s) was (were) helpful in assisting with 

problems and difficulties in the lab. 
30 14 3 0 0 4.57 (91%) 

13) Space &facilities were adequate for required activities of 

the lab. 
30 14 3 0 0 4.57 (91%) 

14) Instructor provided material required for the lab. 29 14 3 1 0 4.51 (90 %) 

Please provide written comments    

•  What was the most effective part of this course  
• Database  
• All 

• Programming ability 
• What are your suggestions, if any, for changes that would improve this course? 

 
c)Given all that you learned as a result of this course, what do you consider to be most important? 

• All 
d)Do you have any additional comments or clarifications to make regarding your responses to any particular survey 

item? 

 

e)Do you have any additional comments or suggestions that go beyond issues addressed on this survey? 

 

 

 

 



 

 

Signature 

 

 

 

 

 

 

 

COURSE END SURVEY 

 

ACADEMIC YEAR  : 

2014-15 
SEM : II Date :12-MAY-2015 

COURSE DBMS CLASS :  II CSE 

FACULTY Mr. BOBBA SREENIVAS SECTION : C 

 

Please evaluate on the following Scale: 

 

Excellent(E) Good(G) Average(A) Poor(P) No 

Comment(NC) 

5 4 3 2 1 

 

 

SNO QUESTIONAIRE E 

5 

G 

4 

A 

3 

P 

2 

NC 

1 

Avg 

% 

GENERAL OBJECTIVES:   

1) Did the course achieve its stated objectives?   31 10 2 0 0 4.67(93.48 %) 

2) Have you acquired the stated skills? 25 17 2 0 0 4.62(92.55 %) 

3) Whether the syllabus content is adequate to achieve the 24 14 3 0 0 4.30 (86.04 %) 



 

 

objectives?  

4) Whether the instructor has helped you in acquiring the 

stated skills? 
24 15 4 1 0 4.51 (90.23%) 

 

5) Whether the instructor has given real life applications of 

the course? 
28 13 2 1 1 4.65 (93.02 %) 

 

6) Whether tests, assignments, projects and grading were 

fair? 
29 11 3 1 0 4.65 (93.02 %) 

 

7) The instructional approach (es) used was (were) 

appropriate to the course. 
27 13 2 2 0 4.58 (91.62 %) 

 

8) The instructor motivated me to do my best work. 28 13 2 0 1 4.62 (92.55 %) 

 

9) I gave my best effort in this course. 
23 26 5 2 0 

4.25(85%) 

 

10) To what extent you feel the course outcomes have been 

achieved. 
24 26 6 0 0 4.32(86.42%) 

 

For Lab courses only 

11) I was provided with adequate orientation and guidance 

for proceeding with laboratory activities. 
24 12 1 0 1 4(80 %) 

12) The instructor(s) was (were) helpful in assisting with 

problems and difficulties in the lab. 
23 13 1 0 1 3.98(40 %) 

13) Space &facilities were adequate for required activities of 

the lab. 
25 11 1 0 1 4(80 %) 

14) Instructor provided material required for the lab. 26 10 0 1 1 4 (80 %) 

Please provide written comments    

•  What was the most effective part of this course  

 
        b)       What are your suggestions, if any, for changes that would improve this course? 

 

• Given all that you learned as a result of this course, what do you consider to be most important? 

 



 

 

•  Do you have any additional comments or clarifications to make regarding your responses to any particular survey 
item? 

 
•  Do you have any additional comments or suggestions that go beyond issues addressed on this survey? 

 

 

 

 

Signature 

 

 

 

COURSE END SURVEY 

 

ACADEMIC YEAR  : 

2014-15 
SEM : II Date :12-MAY-2015 

COURSE DBMS CLASS :  II CSE 

FACULTY Mr. BOBBA SREENIVAS SECTION : D 

 

Please evaluate on the following Scale: 

 

Excellent(E) Good(G) Average(A) Poor(P) No 

Comment(NC) 

5 4 3 2 1 

 

 

SNO QUESTIONAIRE E 

5 

G 

4 

A 

3 

P 

2 

NC 

1 

Avg 

% 

GENERAL OBJECTIVES:   

1) Did the course achieve its stated objectives?   14 27 2 0 0 4.27(85.5%) 



 

 

2) Have you acquired the stated skills? 12 27 4 0 0 4.18 (83.72%) 

3) Whether the syllabus content is adequate to achieve the 

objectives? 
15 23 5 0 0 4.23 (84.65 %) 

 

4) Whether the instructor has helped you in acquiring the 

stated skills? 
16 26 1 0 0 4.34 (86.97 %) 

 

5) Whether the instructor has given real life applications of 

the course? 
15 25 2 0 0 4.20 (84.41 %) 

 

6) Whether tests, assignments, projects and grading were 

fair? 
14 26 3 0 0 4.25 (85.11 %) 

 

7) The instructional approach (es) used was (were) 

appropriate to the course. 
15 26 2 0 0 4.30 (86.04 %) 

 

8) The instructor motivated me to do my best work. 22 18 3 0 0 4.44 (88.83 %) 

 

9) I gave my best effort in this course. 
18 22 3 0 0 

4.34 (86.97%) 

 

10) To what extent you feel the course outcomes have been 

achieved. 
17 25 1 0 0 4.37 (87.44%) 

 

For Lab courses only 

11) I was provided with adequate orientation and guidance 

for proceeding with laboratory activities. 
15 24 1 0 0 4(80 %) 

12) The instructor(s) was (were) helpful in assisting with 

problems and difficulties in the lab. 
22 15 3 0 0 4.16 (83 %) 

13) Space &facilities were adequate for required activities of 

the lab. 
19 18 3 0 0 4.1 (80 %) 

14) Instructor provided material required for the lab. 17 20 2 1 0 4 (80 %) 

Please provide written comments    

•  What was the most effective part of this course  

 
b) What are your suggestions, if any, for changes that would improve this course? 



 

 

 

c)Given all that you learned as a result of this course, what do you consider to be most important? 

 

d)Do you have any additional comments or clarifications to make regarding your responses to any particular survey 

item? 

 

e)Do you have any additional comments or suggestions that go beyond issues addressed on this survey? 

 

 

 

Signature 

Geethanjali College of Engineering and Technology 
CHEERYAL (V), KEESARA (M), R.R.DIST-501301, ANDHRAPRADESH 

Department of Computer Science & Engineering 

Course End Survey Analysis 

A.Y : 2014-15 CLASS : II CSE-A SEM : II COURSE: DBMS 

FACULTY: MADHURI 

AGRAWAL GUPTA 

NO OF STUDENTS: 46 DATE:5-5-

15 

ASSESSMENT: 

93.12% 

 

Summary: 
Whether the course delivery process was able to meet the 
suggestions/expectations given in the previous course end 
survey assessment: 
Yes. A Guest lecture was arranged for the students on applications of Data Bases 
to make the concepts studied in the course more effective  
 



 

 

Strength and Weakness identified in the learning process of the 
course in the present semester: 
 

Course was very successful in providing the basic concept along with RDBMS 
concepts and principles for logical design of databases needed for computer 
science students. A Guest lecture was also conducted to understand the 
importance of database in interviews. 
 

Strengths: Day to day work, More Assignments, Tutorial classes, group 
discussions, solved additional queries. 
Weakness:  No project for a group of students. 

Suggestions/Improvements required: 
Give a small project to the students to make them ready for developer. 

 (Signature of the Faculty)            (HoD) 

 

 

Geethanjali College of Engineering and Technology 
CHEERYAL (V), KEESARA (M), R.R.DIST-501301, ANDHRAPRADESH 

Department of Computer Science & Engineering 

Course End Survey Analysis 

A.Y : 2014-15 CLASS : II CSE-B SEM : II COURSE: DBMS 

FACULTY: MADHURI 

AGRAWAL GUPTA 

NO OF STUDENTS: 47 DATE:5-5-

15 

ASSESSMENT: 

90.01% 

 

Summary: 
Whether the course delivery process was able to meet the 
suggestions/expectations given in the previous course end 
survey assessment: 
Yes. A Guest lecture was arranged for the students on applications of Data Bases 
to make the concepts studied in the course more effective  
 



 

 

Strength and Weakness identified in the learning process of the 
course in the present semester: 
 

Course was very successful in providing the basic concept along with RDBMS 
concepts and principles for logical design of databases needed for computer 
science students. A Guest lecture was also conducted to understand the 
importance of database in interviews. 
 

Strengths: Day to day work, More Assignments, Tutorial classes, group 
discussions, solved additional queries. 
Weakness:  No project for a group of students. 
 

Suggestions/Improvements required: 
Give a small project to the students to make them ready for developer. 
 

 (Signature of the Faculty)            (HoD) 

 

 

Geethanjali College of Engineering and Technology 
CHEERYAL (V), KEESARA (M), R.R.DIST-501301, ANDHRAPRADESH 

Department of Computer Science & Engineering 

Course End Survey Analysis 

A.Y : 2014-15 CLASS : IICSE-c SEM : I COURSE:DBMS 

FACULTY: SRINIVAS BOBBA NO OF STUDENTS: 44 DATE: 

5/5/15 

ASSESSMENT:91.72% 

 

Summary: 
Whether the course delivery process was able to meet the 
suggestions/expectations given in the previous course end 
survey assessment: 
 



 

 

Yes. A Guest lecture was arranged for the students on applications of Data Bases 
to make the concepts studied in the course more effective 

Strength and Weakness identified in the learning process of the 
course in the present semester: 
 

Course was very effective in providing a paradigm shift from 
"computation" to "information" and covers some of the core concepts 
on data structuring and querying. 
 

Strengths: Class Discussions, Real life examples given, more detailed explanation, 
Day to Day work, assignments. 
 

Weakness: less number of slip tests 

Suggestions/Improvements required: 
Course was effective as students were exposed to various applications of the Data 
Base studied. Though application of the concepts studied will be reflected in the 
future subjects of III and IV year, few lectures on applications will help them to 
relate the concepts studied. Course would be effective if such sessions are 
conducted along with the curriculum contents. 

(Signature of the Faculty)            (HoD) 

 

 

Geethanjali College of Engineering and Technology 
CHEERYAL (V), KEESARA (M), R.R.DIST-501301, ANDHRAPRADESH 

Department of Computer Science & Engineering 

Course End Survey Analysis 

A.Y : 2014-15 CLASS : IICSE-D SEM : I COURSE:DBMS 

FACULTY: SRINIVAS BOBBA NO OF STUDENTS: 44 DATE: 

5/5/15 

ASSESSMENT:85.95% 

 

Summary: 



 

 

Whether the course delivery process was able to meet the 
suggestions/expectations given in the previous course end 
survey assessment: 
 

Yes. A Guest lecture was arranged for the students on applications of Data Bases 
to make the concepts studied in the course more effective 

Strength and Weakness identified in the learning process of the 
course in the present semester: 
 

Course was very effective in providing a paradigm shift from 
"computation" to "information" and covers some of the core concepts 
on data structuring and querying. 
 

Strengths: Class Discussions, Real life examples given, more detailed explanation, 
Day to Day work, assignments. 
 

Weakness: less number of slip tests 

Suggestions/Improvements required: 
Course was effective as students were exposed to various applications of the Data 
Base studied. Though application of the concepts studied will be reflected in the 
future subjects of III and IV year, few lectures on applications will help them to 
relate the concepts studied. Course would be effective if such sessions are 
conducted along with the curriculum contents. 

(Signature of the Faculty)            (HoD) 

 

Geethanjali College of Engineering and Technology 
CHEERYAL (V), KEESARA (M), R.R.DIST-501301, ANDHRAPRADESH 

Department of Computer Science & Engineering 

Course Assessment 

Class: II CSE A       A.Y: 2014-15 

Subject: DATABASE MANAGEMENT SYSTEMS  Sem: II 



 

 

Faculty: Madhuri Agrawal Gupta      

Assessment Criteria Used Attainment Level Remarks 

Direct(d)  Theory: 

92.60% 

 

External Marks 80.35% 

85.20% 

Internal 
Marks(Theory) 

78.95 % 

Assignments 100 % 

Tutorials 81.51 % 

Lab: 

Internal Marks 100 % 100 % 

External Marks  100 % 

Indirect(id) Course End Survey 93.12 
% 

Course Assessment(0.6*d+0.4*id) 92.80 

 

Faculty    Program Coordinator       HOD 

 

 

Geethanjali College of Engineering and Technology 
CHEERYAL (V), KEESARA (M), R.R.DIST-501301, ANDHRAPRADESH 

Department of Computer Science & Engineering 

Course Assessment 

Class: II CSE B        A.Y:  2014-15 

 Subject: DBMS        Sem: II  

Faculty: Madhuri Agrawal Gupta        

Assessment Criteria Used Attainment Level Remarks 



 

 

Direct(d)  Theory: 

95.14% 

 

External Marks 89.47% 

90.29 
% 

Internal 
Marks(Theory) 

87.72 % 

Assignments  100 % 

Tutorials 83.97 % 

Lab: 

Internal Marks 100% 100% 

External Marks  100% 

Indirect(id) Course End Survey  90.01 
% 

Course Assessment(06*d+0.4*id) 93.08% 

 

 

 

Faculty    Program Coordinator       HOD 

 

 

 

 

Geethanjali College of Engineering and Technology 
CHEERYAL (V), KEESARA (M), R.R.DIST-501301, ANDHRAPRADESH 

Department of Computer Science & Engineering 

Course Assessment 

Class: II CSE C        A.Y:  2014-15 

 Subject: DBMS        Sem: II  

Faculty: B. Srinivas        



 

 

Assessment Criteria Used Attainment Level Remarks 

Direct(d)  Theory: 

 

 

External Marks  

 

Internal 
Marks(Theory) 

85.96 % 

Assignments  96.49 % 

Tutorials 75.67 % 

Lab: 

Internal Marks   

External Marks   

Indirect(id) Course End Survey  90.01 
% 

Course Assessment(06*d+0.4*id)  

 

 

 

Faculty    Program Coordinator       HOD 

 

Geethanjali College of Engineering and Technology 
CHEERYAL (V), KEESARA (M), R.R.DIST-501301, ANDHRAPRADESH 

Department of Computer Science & Engineering 

Course Assessment 

Class: II CSE D       A.Y: 2014-15 

Subject: DBMS       Sem:  II 

Faculty: B. Srinivas       

Assessment Criteria Used Attainment Level Remarks 

Direct(d)  Theory:   



 

 

External Marks  

 

Internal 
Marks(Theory) 

81.48% 

Assignments 98.15 % 

Tutorials 79.83 

Lab: 

Internal Marks   

External Marks   

Indirect(id) Course End Survey 90.00 
% 

Course Assessment(06*d+0.4*id)  

 

 

 

 

Faculty    Program Coordinator       HOD 

 

 

 

 

 

 

 

 

25.Student List  

II-II CSE A 

 

 

GEETHANJALI 
COLLEGE OF 

  



 

 

ENGINEERING 
& 
ENGINEERING 
Cheeryal (V), 
Keesara (M). 
R.R.Dist, A.P 

501 301 

  

    
Report - 
Student 
Details 

  

Batch: 2014   
   

SlNo AdmnNo StudentName 
Class / 
Section: CSE 
22A 

  

1 13R11A05G3         SRIKANTH AKKANAPALLY                 
2 14R11A0501         AKHILESH G                           
3 14R11A0502         AKULA KRISHNA                        
4 14R11A0503         ALLAM USHA SREE                      
5 14R11A0504         ANANT SRIVATS                        
6 14R11A0505         AYYAGARI V S V VARDHAMAN             
7 14R11A0506         B MOHANA SREYA                       
8 14R11A0507         B PRASHANTH                          
9 14R11A0508         BANDA GAYATHRI VEENA                 

10 14R11A0509         BATTAR SRIKANTH RAGHAVA              
11 14R11A0510         BHONSLE SAI KRUTHI                   
12 14R11A0511         BONAGIRI TEJASHWINI                  
13 14R11A0512         BOTLA MOUNIKA                        
14 14R11A0513         D VENKATESH                          
15 14R11A0514         DASARI PRANAY KUMAR                  
16 14R11A0515         DEEPIKA TUDIMILA                     
17 14R11A0516         DOKKA DIVYA                          
18 14R11A0517         E MADHU BHARGAVA                     
19 14R11A0518         K JWALA                              
20 14R11A0519         K SAMHITHA REDDY                     
21 14R11A0520         K THAPASVI REDDY                     
22 14R11A0521         KALAKONDA VAISHNAVI                  
23 14R11A0522         KAMPALLY YAMINI                      
24 14R11A0523         KONTHAM RAVITEJA REDDY               
25 14R11A0524         KOSARAJU LEELA KRISHNA               
26 14R11A0525         KRISHNA SWETHA R                     
27 14R11A0526         KUNDUR ROHAN REDDY                   
28 14R11A0527         KUNNUMAL MAVILA AMRITHA              
29 14R11A0528         KURMA BHARGAV                        
30 14R11A0529         KUTHURU PRIYANKA                     
31 14R11A0530         KYASNOORI SHIVANI                    



 

 

32 14R11A0531         M K SREE HARSHA                      
33 14R11A0532         M POOJA                              
34 14R11A0533         M SAI KRISHNA                        
35 14R11A0534         M SHANMUGHA PRIYA                    
36 14R11A0535         MALLADI RAMYA                        
37 14R11A0536         MEESALA SHAILAJA                     
38 14R11A0537         N SRI MANASVI                        
39 14R11A0538         NADENDLA VENKATA VINEET MURARI       
40 14R11A0539         NAKKA AKHIL                          
41 14R11A0540         NALLANAGULA BHANU PRAKASH            
42 14R11A0541         P SOWMYA                             
43 14R11A0542         PARVATHALA CHETANA                   
44 14R11A0543         PENDYALA HEMANTH SAI                 
45 14R11A0544         R CHANDRA MOHAN                      
46 14R11A0545         REKULA CHANDRAHASA                   
47 14R11A0546         RUDRARAJU PAVANI                     
48 14R11A0547         S SWATHI                             
49 14R11A0548         SAI SINDHU BEERAM                    
50 14R11A0549         SOPPADANDI AISHWARYA RAJ             
51 14R11A0550         SYED VAQUAS ASHRAF                   
52 14R11A0551         TALLURI MURALI KRISHNA               
53 14R11A0552         TAMMEWAR SNEHIT                      
54 14R11A0553         THIRIVEEDI DHEERAJ KUMAR             
55 14R11A0554         THUMMA VINEETHA REDDY                
56 14R11A0555         VALLURU VENUMADHURI                  
57 14R11A0556         VAMANA GUNTLA MANOJ                  
58 14R11A0557         VENKATA SAITEJA Y                    
59 14R11A0558         VUSAKA VIKAS REDDY                   
60 14R11A0559         Y JYOTSNA                            

Total: 60 
Males: 29 
Females: 31 

  

         
   

Class / 
Section: CSE 
22B 

  

1 13R11A0561         BATTU SHIRISH KUMAR REDDY            
2 14R11A0560         AKELLA SUBRAMANYA SOUJANYA           
3 14R11A0561         ALEENA CHACKO K                      
4 14R11A0562         BARLA PRAVALIKA                      
5 14R11A0563         BATHINI DIVYA                        
6 14R11A0564         BOLLA NAVEEN REDDY                   
7 14R11A0565         CHAVALI SWATHI                       
8 14R11A0566         CHEPYALA AKHIL                       
9 14R11A0567         CHITTARVU LAKSHMI ISHWARYA           

10 14R11A0568         DAMAGALLA KARTIK                     
11 14R11A0569         DHATRI NAIDU BHOGADI                 



 

 

12 14R11A0571         DODDAPANENI SANOJ                    
13 14R11A0572         DUGGISHETTY SAI PRASANNA             
14 14R11A0573         E PAVAN CHANDRA                      
15 14R11A0574         G BHAVANA                            
16 14R11A0575         G KISHAN                             
17 14R11A0576         G LASYA PRIYA                        
18 14R11A0577         G SIRIVENNELA                        
19 14R11A0578         GANAPATHI RAJU MADHURI               
20 14R11A0579         GANGAVARAPU MANASA                   
21 14R11A0580         GATTOJI HARITHA                      
22 14R11A0581         GAYATHRI MANDAL                      
23 14R11A0582         GORTI SANTOSH KUMAR                  
24 14R11A0583         HRITIK S                             
25 14R11A0584         KALYANAM KRUTHIKA REDDY              
26 14R11A0585         KANUMURI SRI PRATHYUSHA              
27 14R11A0586         KOLLU VINESH BABU                    
28 14R11A0587         KONDISETTI NIRANJANA KUMARI          
29 14R11A0588         KONIKA VENKATA  PADMA PRIYA HASINI   
30 14R11A0589         KURUP MEGHANA                        
31 14R11A0590         MADARAJU RAMYA SAI                   
32 14R11A0591         MEDIPALLY SRIYA                      
33 14R11A0592         MUDDU DEEPTHI                        
34 14R11A0593         N LAHARI                             
35 14R11A0594         N VIKHYAT                            
36 14R11A0595         NAKEERTHA SANDHYA RANI               
37 14R11A0596         NALLAMILLI JYOTHI                    
38 14R11A0597         NALLAPANENI ADITYA SAI               
39 14R11A0598         NAMBURI  MANISHA                     
40 14R11A0599         NIKHIL SINGH P                       
41 14R11A05A0         ORUGANTI KALPANA                     
42 14R11A05A1         PATLORI SAI KUMAR                    
43 14R11A05A2         PEESAPATI VENKATA SAI VAMSI          
44 14R11A05A3         PINDIPOLU SRAVYA                     
45 14R11A05A4         PRANATHI KRISHNA SANGANI             
46 14R11A05A5         PUDHOTA AVINASH                      
47 14R11A05A6         S ASHA LAKSHMI                       
48 14R11A05A7         S CHANDANA REDDY                     
49 14R11A05A8         SHAIK HAFEEZ HUSSAIN                 
50 14R11A05A9         SHEELAM SUSHMA                       
51 14R11A05B0         SRAVIKA SANKU                        
52 14R11A05B1         THUMMALA RISHIKA REDDY               
53 14R11A05B2         VARSHA CHAHAL                        
54 14R11A05B3         VEERAVALLI SHILPA                    
55 14R11A05B4         VUPPUTTURI SUSHANTH KUMAR            
56 14R11A05B5         Y ADITHYA                            
57 14R11A05B6         YEDDU SHASHI KUMAR                   
58 14R11A05B7         KATAMONI HARSHITHA                   
59 15R15A0501         B VINESH                             



 

 

60 15R15A0502         B SHRAVAN KUMAR                      
Total: 60 
Males: 22 
Females: 38 

  

         
   

Class / 
Section: CSE 
22C 

  

1 14R11A05C0         A S SRUJAN SAI                       
2 14R11A05C1         AITHA RANJEETH KUMAR                 
3 14R11A05C2         ALIGETI MAHITHA                      
4 14R11A05C3         BAGGU VISHNU SAI PRASAD              
5 14R11A05C4         BARGELA PRANAY RAJ                   
6 14R11A05C5         BIROJU SAI SUGANDH CHARY             
7 14R11A05C6         G AKHILA                             
8 14R11A05C7         GANGJI MANISHA                       
9 14R11A05C8         GARIKAPATI NAMRATHA CHOWDARY         

10 14R11A05C9         GARLAPATI RENUKA                     
11 14R11A05D0         GUNDARAPU SOUJANYA REDDY             
12 14R11A05D1         GUNGI SAI KUMAR                      
13 14R11A05D2         GUNNALA RAMYA SREE                   
14 14R11A05D3         ILA BHAVANA                          
15 14R11A05D4         J HEMANTH SAI                        
16 14R11A05D5         JELLA MOUNICA                        
17 14R11A05D6         K TEJA ABHINAV                       
18 14R11A05D7         KANAKADANDI NAGA VENKATA APARNA      
19 14R11A05D8         KASI SRAVYA                          
20 14R11A05D9         KAVYA S                              
21 14R11A05E0         KUKKALA DEEPIKA                      
22 14R11A05E1         LAHIRI KOTAMRAJU                     
23 14R11A05E2         MARAM RAJEEV KUMAR                   
24 14R11A05E3         MARGONWAR GAYATRI                    
25 14R11A05E4         MEKALA SWATHI                        
26 14R11A05E5         MOTHABOINA KAMESHWAR RAO ROHAN 

MUDH  
27 14R11A05E6         NALABOTHULA HARIKA                   
28 14R11A05E7         NALADALA SAI CHARITHA                
29 14R11A05E8         NEMURI SAI SAMPATH GOUD              
30 14R11A05E9         NIKHIL THAPA                         
31 14R11A05F0         P ANUDEEP                            
32 14R11A05F1         P SAI PRASAD                         
33 14R11A05F2         PARIMI SAIESH                        
34 14R11A05F3         PINNINTI SAIKIRAN REDDY              
35 14R11A05F4         POLAGOUNI VAISHNAVI GOUD             
36 14R11A05F5         POTHURI VENKATA SAI PRIYANKA         
37 14R11A05F6         RAHUL N D                            
38 14R11A05F7         RAI MEGHANA                          



 

 

39 14R11A05F8         RAYALA PRIYANKA                      
40 14R11A05F9         RAYAPROLU ASWINI                     
41 14R11A05G0         REEBA FATIMA                         
42 14R11A05G1         ROSHAN ROY                           
43 14R11A05G2         S HARI PRASAD                        
44 14R11A05G3         SAI PRIYA MALLIKA K                  
45 14R11A05G4         SANKARAMANCHI MOUNIKA                
46 14R11A05G5         SEEMALA MAHENDER SUNNY SAMUEL        
47 14R11A05G6         SUJAN MOHAN PILLI                    
48 14R11A05G7         T C KAVERI                           
49 14R11A05G8         T SWATHI                             
50 14R11A05G9         TERETIPALLY KARUNA SRI               
51 14R11A05H0         V ABHISHEK                           
52 14R11A05H1         V VENKATA SAI YASASWI                
53 14R11A05H2         VALLAP NITHIN REDDY                  
54 14R11A05H3         VASI SAI DINESH                      
55 14R11A05H4         VATTI BHARGAVI                       
56 14R11A05H5         VELPULA SANDHYA RANI                 
57 14R11A05H6         VIDYA SRIJA VOLETI                   
58 14R11A05H7         Y SREEJA                             
59 15R15A0503         MAALOTHU GANESH                      
60 15R18A0501         SANDEEP G BURUD                      

Total: 60 
Males: 27 
Females: 33 

  

         
   

Class / 
Section: CSE 
22D 

  

1 14R11A05H9         A SAHITH REDDY                       
2 14R11A05J0         ADITYA V S P                         
3 14R11A05J1         ANEM PUNEET SURYA                    
4 14R11A05J2         ANNAVARAPU NAGA SAI SRILEKHA         
5 14R11A05J4         B VINAY                              
6 14R11A05J5         BALABADRA SNEHA                      
7 14R11A05J6         BAYYAPU KEERTHANA                    
8 14R11A05J7         BHASWANTH K                          
9 14R11A05J8         BIJUMALLA SETHU MADHAV               

10 14R11A05J9         BILLA HRIDAY VIKAS                   
11 14R11A05K0         BOLLEPALLY DIVYA                     
12 14R11A05K1         BUGATHA BALA GAYATRI                 
13 14R11A05K2         BYRU AKHILA                          
14 14R11A05K3         DHONEPUDI SHASHIKANTH                
15 14R11A05K4         G DEEPIKA                            
16 14R11A05K5         GADDAM SUMIKENDAR REDDY              
17 14R11A05K6         GARIKIPATI VINEETHA                  
18 14R11A05K7         GUNISETTY AKHIL                      



 

 

19 14R11A05K8         J ALIVELUMANGAVATHI                  
20 14R11A05K9         JESSICA SHINY THOMAS                 
21 14R11A05L0         KANDI SAI JAGADISH                   
22 14R11A05L1         KARTHIK KALVAGADDA                   
23 14R11A05L2         KATARAY  SAMYUKTHA DEVI              
24 14R11A05L3         KATHI GANESH GOUD                    
25 14R11A05L4         KATKAM SAI SRI                       
26 14R11A05L5         KATKURI NIHARIKA                     
27 14R11A05L6         KODANDAM SAI PRATHYUSH REDDY         
28 14R11A05L7         KONDOJU ABHISHEK KUMAR               
29 14R11A05L8         KOONAPAREDDY  ETHESH KUMAR           
30 14R11A05L9         MADDURU VENKATA SAI SHRUTHI          
31 14R11A05M0         MANDAVILLI LALITH KUMAR              
32 14R11A05M1         MARGUM ALEKHYA                       
33 14R11A05M2         MD AKBAR                             
34 14R11A05M3         MEKA NAVEENA                         
35 14R11A05M4         MOHAMMED FURQUAN AHMED               
36 14R11A05M5         MOUNIKA V                            
37 14R11A05M6         MUTHYAM LIKITHA SREE                 
38 14R11A05M7         NARU SIVA SAI KARTHIK                
39 14R11A05M8         NEMANI HEMANTH KUMAR                 
40 14R11A05M9         NUTHALAKANTI PRANAV KUMAR NANU       
41 14R11A05N0         P DIVYA TEJA                         
42 14R11A05N1         PANANGIPALLI NAGA SAI MOUNIKA        
43 14R11A05N2         PATURU NAGA SRI NIKHILENDRA          
44 14R11A05N3         PRIYANKA PANDA                       
45 14R11A05N4         PS MANIVENKAT RATNAM MUTYALA         
46 14R11A05N5         R.HARI SHANKER REDDY                 
47 14R11A05N6         RAMYA DUBAGUNTA                      
48 14R11A05N7         SATLA MOUNIKA                        
49 14R11A05N8         SHAIK JAVEERIA                       
50 14R11A05N9         SINGIREDDY AKHILA                    
51 14R11A05P0         SINGIREDDY MANEESHA                  
52 14R11A05P1         SOMIDI LEKHANA                       
53 14R11A05P2         T HARSHINI                           
54 14R11A05P3         TALATH FATHIMA                       
55 14R11A05P4         THOUDOJU RAMAKRISHNA                 
56 14R11A05P5         TIRUMALARAJU KARTHIK RAMA KRISHNA V  
57 14R11A05P6         VALABOJU VAMSHI KRISHNA              
58 14R11A05P7         VARUN R SHAH                         
59 15R15A0504         ACHHI PHANINDRA                      
60 15R15A0505         P NANDA SAI                          

Total: 60 
Males: 31 
Females: 29 

  

         
Grand Total: 
240( 

  



 

 

Males:109 
Females:131) 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   



 

 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

 

 

26. Grop wise student list 

GEETHANJALI 
COLLEGE OF 
ENGINEERING 
& 
ENGINEERING 

  

Cheeryal (V), 
Keesara (M). 
R.R.Dist, A.P 

501 301 

  

    
Report - 
Student 
Details 

  

Batch: 2014   
   

SlNo AdmnNo StudentName 
Class / 
Section: CSE 
22A 

  

g1    1 13R11A05G3         SRIKANTH AKKANAPALLY                 
2 14R11A0501         AKHILESH G                           
3 14R11A0502         AKULA KRISHNA                        
4 14R11A0503         ALLAM USHA SREE                      
5 14R11A0504         ANANT SRIVATS                        
6 14R11A0505         AYYAGARI V S V VARDHAMAN             
7 14R11A0506         B MOHANA SREYA                       
8 14R11A0507         B PRASHANTH                          



 

 

9 14R11A0508         BANDA GAYATHRI VEENA                 
10 14R11A0509         BATTAR SRIKANTH RAGHAVA              

g2  11 14R11A0510         BHONSLE SAI KRUTHI                   
12 14R11A0511         BONAGIRI TEJASHWINI                  
13 14R11A0512         BOTLA MOUNIKA                        
14 14R11A0513         D VENKATESH                          
15 14R11A0514         DASARI PRANAY KUMAR                  
16 14R11A0515         DEEPIKA TUDIMILA                     
17 14R11A0516         DOKKA DIVYA                          
18 14R11A0517         E MADHU BHARGAVA                     
19 14R11A0518         K JWALA                              
20 14R11A0519         K SAMHITHA REDDY                     

g3 21 14R11A0520         K THAPASVI REDDY                     
22 14R11A0521         KALAKONDA VAISHNAVI                  
23 14R11A0522         KAMPALLY YAMINI                      
24 14R11A0523         KONTHAM RAVITEJA REDDY               
25 14R11A0524         KOSARAJU LEELA KRISHNA               
26 14R11A0525         KRISHNA SWETHA R                     
27 14R11A0526         KUNDUR ROHAN REDDY                   
28 14R11A0527         KUNNUMAL MAVILA AMRITHA              
29 14R11A0528         KURMA BHARGAV                        
30 14R11A0529         KUTHURU PRIYANKA                     

g4 31 14R11A0530         KYASNOORI SHIVANI                    
32 14R11A0531         M K SREE HARSHA                      
33 14R11A0532         M POOJA                              
34 14R11A0533         M SAI KRISHNA                        
35 14R11A0534         M SHANMUGHA PRIYA                    
36 14R11A0535         MALLADI RAMYA                        
37 14R11A0536         MEESALA SHAILAJA                     
38 14R11A0537         N SRI MANASVI                        
39 14R11A0538         NADENDLA VENKATA VINEET MURARI       
40 14R11A0539         NAKKA AKHIL                          

g5 41 14R11A0540         NALLANAGULA BHANU PRAKASH            
42 14R11A0541         P SOWMYA                             
43 14R11A0542         PARVATHALA CHETANA                   
44 14R11A0543         PENDYALA HEMANTH SAI                 
45 14R11A0544         R CHANDRA MOHAN                      
46 14R11A0545         REKULA CHANDRAHASA                   
47 14R11A0546         RUDRARAJU PAVANI                     
48 14R11A0547         S SWATHI                             
49 14R11A0548         SAI SINDHU BEERAM                    
50 14R11A0549         SOPPADANDI AISHWARYA RAJ             

g6 51 14R11A0550         SYED VAQUAS ASHRAF                   
52 14R11A0551         TALLURI MURALI KRISHNA               
53 14R11A0552         TAMMEWAR SNEHIT                      
54 14R11A0553         THIRIVEEDI DHEERAJ KUMAR             
55 14R11A0554         THUMMA VINEETHA REDDY                
56 14R11A0555         VALLURU VENUMADHURI                  



 

 

57 14R11A0556         VAMANA GUNTLA MANOJ                  
58 14R11A0557         VENKATA SAITEJA Y                    
59 14R11A0558         VUSAKA VIKAS REDDY                   
60 14R11A0559         Y JYOTSNA                            

Total: 60 
Males: 29 
Females: 31 

  

         
   

Class / 
Section: CSE 
22B 

  

g1  1 13R11A0561         BATTU SHIRISH KUMAR REDDY            
2 14R11A0560         AKELLA SUBRAMANYA SOUJANYA           
3 14R11A0561         ALEENA CHACKO K                      
4 14R11A0562         BARLA PRAVALIKA                      
5 14R11A0563         BATHINI DIVYA                        
6 14R11A0564         BOLLA NAVEEN REDDY                   
7 14R11A0565         CHAVALI SWATHI                       
8 14R11A0566         CHEPYALA AKHIL                       
9 14R11A0567         CHITTARVU LAKSHMI ISHWARYA           

10 14R11A0568         DAMAGALLA KARTIK                     
g2 11 14R11A0569         DHATRI NAIDU BHOGADI                 

12 14R11A0571         DODDAPANENI SANOJ                    
13 14R11A0572         DUGGISHETTY SAI PRASANNA             
14 14R11A0573         E PAVAN CHANDRA                      
15 14R11A0574         G BHAVANA                            
16 14R11A0575         G KISHAN                             
17 14R11A0576         G LASYA PRIYA                        
18 14R11A0577         G SIRIVENNELA                        
19 14R11A0578         GANAPATHI RAJU MADHURI               
20 14R11A0579         GANGAVARAPU MANASA                   

g3 21 14R11A0580         GATTOJI HARITHA                      
22 14R11A0581         GAYATHRI MANDAL                      
23 14R11A0582         GORTI SANTOSH KUMAR                  
24 14R11A0583         HRITIK S                             
25 14R11A0584         KALYANAM KRUTHIKA REDDY              
26 14R11A0585         KANUMURI SRI PRATHYUSHA              
27 14R11A0586         KOLLU VINESH BABU                    
28 14R11A0587         KONDISETTI NIRANJANA KUMARI          
29 14R11A0588         KONIKA VENKATA  PADMA PRIYA HASINI   
30 14R11A0589         KURUP MEGHANA                        

g431 14R11A0590         MADARAJU RAMYA SAI                   
32 14R11A0591         MEDIPALLY SRIYA                      
33 14R11A0592         MUDDU DEEPTHI                        
34 14R11A0593         N LAHARI                             
35 14R11A0594         N VIKHYAT                            
36 14R11A0595         NAKEERTHA SANDHYA RANI               



 

 

37 14R11A0596         NALLAMILLI JYOTHI                    
38 14R11A0597         NALLAPANENI ADITYA SAI               
39 14R11A0598         NAMBURI  MANISHA                     
40 14R11A0599         NIKHIL SINGH P                       

g541 14R11A05A0         ORUGANTI KALPANA                     
42 14R11A05A1         PATLORI SAI KUMAR                    
43 14R11A05A2         PEESAPATI VENKATA SAI VAMSI          
44 14R11A05A3         PINDIPOLU SRAVYA                     
45 14R11A05A4         PRANATHI KRISHNA SANGANI             
46 14R11A05A5         PUDHOTA AVINASH                      
47 14R11A05A6         S ASHA LAKSHMI                       
48 14R11A05A7         S CHANDANA REDDY                     
49 14R11A05A8         SHAIK HAFEEZ HUSSAIN                 
50 14R11A05A9         SHEELAM SUSHMA                       
51 14R11A05B0         SRAVIKA SANKU                        

g6 52 14R11A05B1         THUMMALA RISHIKA REDDY               
53 14R11A05B2         VARSHA CHAHAL                        
54 14R11A05B3         VEERAVALLI SHILPA                    
55 14R11A05B4         VUPPUTTURI SUSHANTH KUMAR            
56 14R11A05B5         Y ADITHYA                            
57 14R11A05B6         YEDDU SHASHI KUMAR                   
58 14R11A05B7         KATAMONI HARSHITHA                   
59 15R15A0501         B VINESH                             
60 15R15A0502         B SHRAVAN KUMAR                      

Total: 60 
Males: 22 
Females: 38 

  

         
   

Class / 
Section: CSE 
22C 

  

g1 1 14R11A05C0         A S SRUJAN SAI                       
2 14R11A05C1         AITHA RANJEETH KUMAR                 
3 14R11A05C2         ALIGETI MAHITHA                      
4 14R11A05C3         BAGGU VISHNU SAI PRASAD              
5 14R11A05C4         BARGELA PRANAY RAJ                   
6 14R11A05C5         BIROJU SAI SUGANDH CHARY             
7 14R11A05C6         G AKHILA                             
8 14R11A05C7         GANGJI MANISHA                       
9 14R11A05C8         GARIKAPATI NAMRATHA CHOWDARY         

10 14R11A05C9         GARLAPATI RENUKA                     
g2 11 14R11A05D0         GUNDARAPU SOUJANYA REDDY             

12 14R11A05D1         GUNGI SAI KUMAR                      
13 14R11A05D2         GUNNALA RAMYA SREE                   
14 14R11A05D3         ILA BHAVANA                          
15 14R11A05D4         J HEMANTH SAI                        
16 14R11A05D5         JELLA MOUNICA                        



 

 

17 14R11A05D6         K TEJA ABHINAV                       
18 14R11A05D7         KANAKADANDI NAGA VENKATA APARNA      
19 14R11A05D8         KASI SRAVYA                          
20 14R11A05D9         KAVYA S                              

g3 21 14R11A05E0         KUKKALA DEEPIKA                      
22 14R11A05E1         LAHIRI KOTAMRAJU                     
23 14R11A05E2         MARAM RAJEEV KUMAR                   
24 14R11A05E3         MARGONWAR GAYATRI                    
25 14R11A05E4         MEKALA SWATHI                        
26 14R11A05E5         MOTHABOINA KAMESHWAR RAO ROHAN 

MUDH  
27 14R11A05E6         NALABOTHULA HARIKA                   
28 14R11A05E7         NALADALA SAI CHARITHA                
29 14R11A05E8         NEMURI SAI SAMPATH GOUD              
30 14R11A05E9         NIKHIL THAPA                         

g4 31 14R11A05F0         P ANUDEEP                            
32 14R11A05F1         P SAI PRASAD                         
33 14R11A05F2         PARIMI SAIESH                        
34 14R11A05F3         PINNINTI SAIKIRAN REDDY              
35 14R11A05F4         POLAGOUNI VAISHNAVI GOUD             
36 14R11A05F5         POTHURI VENKATA SAI PRIYANKA         
37 14R11A05F6         RAHUL N D                            
38 14R11A05F7         RAI MEGHANA                          
39 14R11A05F8         RAYALA PRIYANKA                      
40 14R11A05F9         RAYAPROLU ASWINI                     

g5 41 14R11A05G0         REEBA FATIMA                         
42 14R11A05G1         ROSHAN ROY                           
43 14R11A05G2         S HARI PRASAD                        
44 14R11A05G3         SAI PRIYA MALLIKA K                  
45 14R11A05G4         SANKARAMANCHI MOUNIKA                
46 14R11A05G5         SEEMALA MAHENDER SUNNY SAMUEL        
47 14R11A05G6         SUJAN MOHAN PILLI                    
48 14R11A05G7         T C KAVERI                           
49 14R11A05G8         T SWATHI                             
50 14R11A05G9         TERETIPALLY KARUNA SRI               

g6 51 14R11A05H0         V ABHISHEK                           
52 14R11A05H1         V VENKATA SAI YASASWI                
53 14R11A05H2         VALLAP NITHIN REDDY                  
54 14R11A05H3         VASI SAI DINESH                      
55 14R11A05H4         VATTI BHARGAVI                       
56 14R11A05H5         VELPULA SANDHYA RANI                 
57 14R11A05H6         VIDYA SRIJA VOLETI                   
58 14R11A05H7         Y SREEJA                             
59 15R15A0503         MAALOTHU GANESH                      
60 15R18A0501         SANDEEP G BURUD                      

Total: 60 
Males: 27 
Females: 33 

  



 

 

         
   

Class / 
Section: CSE 
22D 

  

g1  1 14R11A05H9         A SAHITH REDDY                       
2 14R11A05J0         ADITYA V S P                         
3 14R11A05J1         ANEM PUNEET SURYA                    
4 14R11A05J2         ANNAVARAPU NAGA SAI SRILEKHA         
5 14R11A05J4         B VINAY                              
6 14R11A05J5         BALABADRA SNEHA                      
7 14R11A05J6         BAYYAPU KEERTHANA                    
8 14R11A05J7         BHASWANTH K                          
9 14R11A05J8         BIJUMALLA SETHU MADHAV               

10 14R11A05J9         BILLA HRIDAY VIKAS                   
g2 11 14R11A05K0         BOLLEPALLY DIVYA                     

12 14R11A05K1         BUGATHA BALA GAYATRI                 
13 14R11A05K2         BYRU AKHILA                          
14 14R11A05K3         DHONEPUDI SHASHIKANTH                
15 14R11A05K4         G DEEPIKA                            
16 14R11A05K5         GADDAM SUMIKENDAR REDDY              
17 14R11A05K6         GARIKIPATI VINEETHA                  
18 14R11A05K7         GUNISETTY AKHIL                      
19 14R11A05K8         J ALIVELUMANGAVATHI                  
20 14R11A05K9         JESSICA SHINY THOMAS                 

g3 21 14R11A05L0         KANDI SAI JAGADISH                   
22 14R11A05L1         KARTHIK KALVAGADDA                   
23 14R11A05L2         KATARAY  SAMYUKTHA DEVI              
24 14R11A05L3         KATHI GANESH GOUD                    
25 14R11A05L4         KATKAM SAI SRI                       
26 14R11A05L5         KATKURI NIHARIKA                     
27 14R11A05L6         KODANDAM SAI PRATHYUSH REDDY         
28 14R11A05L7         KONDOJU ABHISHEK KUMAR               
29 14R11A05L8         KOONAPAREDDY  ETHESH KUMAR           
30 14R11A05L9         MADDURU VENKATA SAI SHRUTHI          

g4 31 14R11A05M0         MANDAVILLI LALITH KUMAR              
32 14R11A05M1         MARGUM ALEKHYA                       
33 14R11A05M2         MD AKBAR                             
34 14R11A05M3         MEKA NAVEENA                         
35 14R11A05M4         MOHAMMED FURQUAN AHMED               
36 14R11A05M5         MOUNIKA V                            
37 14R11A05M6         MUTHYAM LIKITHA SREE                 
38 14R11A05M7         NARU SIVA SAI KARTHIK                
39 14R11A05M8         NEMANI HEMANTH KUMAR                 
40 14R11A05M9         NUTHALAKANTI PRANAV KUMAR NANU       

g5 41 14R11A05N0         P DIVYA TEJA                         
42 14R11A05N1         PANANGIPALLI NAGA SAI MOUNIKA        
43 14R11A05N2         PATURU NAGA SRI NIKHILENDRA          



 

 

44 14R11A05N3         PRIYANKA PANDA                       
45 14R11A05N4         PS MANIVENKAT RATNAM MUTYALA         
46 14R11A05N5         R.HARI SHANKER REDDY                 
47 14R11A05N6         RAMYA DUBAGUNTA                      
48 14R11A05N7         SATLA MOUNIKA                        
49 14R11A05N8         SHAIK JAVEERIA                       
50 14R11A05N9         SINGIREDDY AKHILA                    

g651 14R11A05P0         SINGIREDDY MANEESHA                  
52 14R11A05P1         SOMIDI LEKHANA                       
53 14R11A05P2         T HARSHINI                           
54 14R11A05P3         TALATH FATHIMA                       
55 14R11A05P4         THOUDOJU RAMAKRISHNA                 
56 14R11A05P5         TIRUMALARAJU KARTHIK RAMA KRISHNA V  
57 14R11A05P6         VALABOJU VAMSHI KRISHNA              
58 14R11A05P7         VARUN R SHAH                         
59 15R15A0504         ACHHI PHANINDRA                      
60 15R15A0505         P NANDA SAI                          

Total: 60 
Males: 31 
Females: 29 

  

         
Grand Total: 
240( 
Males:109 
Females:131) 

  

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   



 

 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   



 

 

   
   

 


