
 

 

R23 Regulations 

B.Tech Curriculum - OPEN ELECTIVES  

 

Offered by the department of CSE, IT Emerging (CSE-AIML, AIML, CSE-AI, CSE-DS,  

CSE-AIDS, AIDS)   

S.No Category Titles 

1 Open Elective -1 Entrepreneurship Development & Venture Creation 

1. Principles of Operating Systems 

2. Computer Organization and Architecture   

 

2 Open Elective-2 1. Principles of Database Management Systems 

3 Open Elective-3 1. Object Oriented Programming Through Java 

4 Open Elective-4 1. Principles of Software Engineering  

2. Computer Networks   

3. Quantum Science and Technology  

4. IOT Based Smart Systems 

 

Offered by the department of CSE Allied (CYS, CSBS, IOT (BCT), CSE-IOTCSBCT, CSE-

IOT, CSD)   

S.No Category Titles 

1 Open Elective -1 Java Programming  

2 Open Elective-2 Operating Systems 

3 Open Elective-3 Data Base Management Systems  

4 Open Elective-4 Computer Networks 

 

  



 

 

 
PRINCIPLES OF OPERATING 

SYSTEMS 

L T P C 

3 0 0 3 

 

Course Objectives: 

The main objectives of the course is to make student 

● Understand the basic concepts and principles of operating systems, including process 

management, memory management, file systems, and Protection 

● Make use of process scheduling algorithms and synchronization techniques to achieve 

better performance of a computer system.  

● Illustrate different conditions for deadlock and their possible solutions.  

 

UNIT - I 

Operating Systems Overview: Introduction, Operating system functions, Operating systems 

operations, Computing environments, Free and Open-Source Operating Systems  

System Structures: Operating System Services, User and Operating-System Interface, system 

calls, Types of System Calls, system programs, Operating system Design and Implementation, 

Operating system structure, Building and Booting an Operating System, Operating system 

debugging 

 

UNIT - II 

Processes: Process Concept, Process scheduling, Operations on processes, Inter-process 

communication. 

Threads and Concurrency: Multithreading models, Thread libraries, Threading issues. 

CPU Scheduling: Basic concepts, Scheduling criteria, Scheduling algorithms, Multiple 

processor scheduling. 

 

UNIT – III 

Synchronization Tools: The Critical Section Problem, Peterson’s Solution, Mutex Locks, 

Semaphores, Monitors, Classic problems of Synchronization. 

Deadlocks: system Model, Deadlock characterization, Methods for handling Deadlocks. 

 

UNIT - IV 

Memory-Management Strategies: Introduction, Contiguous memory allocation, Paging, 

Structure of the Page Table, Swapping. 

Virtual Memory Management: Introduction, Demand paging, Copy-on-write, Page 

replacement, Allocation of frames, Thrashing 

Storage Management: Overview of Mass Storage Structure, HDD Scheduling. 

 

UNIT - V 

File System: File System Interface: File concept, Access methods, Directory Structure; File 

system Implementation: File-system structure, File-system Operations, Directory 

implementation, Allocation method, Free space management; File-System Internals: File-

System Mounting, Partitions and Mounting, File Sharing.  

 

Text Books: 

1. Operating System Concepts, Silberschatz A, Galvin P B, Gagne G,  10th Edition, Wiley, 

2018. 

2. Modern Operating Systems, Tanenbaum A S, 4th Edition, Pearson , 2016 

 

Reference Books: 

1. Operating Systems: A Concept Based Approach, D.M Dhamdhere, 3rd Edition, 



 

McGraw- Hill, 2013 

 

Online Learning Resources: 

1. https://nptel.ac.in/courses/106/106/106106144/  

2. http://peterindia.net/OperatingSystems.html  

  

 

 

 

 

 

 

 

 

 

  

https://nptel.ac.in/courses/106/106/106106144/
http://peterindia.net/OperatingSystems.html


 

 
COMPUTER ORGANIZATION AND 

ARCHITECTURE   

L T P C 

3 0 0 3 

 

Course Objectives: 

The purpose of the course is to introduce principles of computer organization and the basic 

architectural concepts. It provides an in depth understanding of basic organization, design, 

programming of a simple digital computer, computer arithmetic, instruction set design, micro 

programmed control unit, pipelining and vector processing, memory organization and I/O 

systems 

 

 

UNIT I: 

Basic Structure Of Computers: Computer Types, Functional unit, Basic Operational concepts, 

Bus structures, Software, Performance, multiprocessors and multi computers.  

Logic gates: Digital Logic gates,Two-level realizations using gates - AND-OR, OR-AND, 

NAND-NAND and NOR-NOR  

 

UNIT II: 

Sequential circuits I: Classification of sequential circuits (synchronous and asynchronous): 

basic flip-flops, truth tables and excitation tables (NAND RS latch, NOR RS latch, RS flip-

flop. JK flip-flop, T flip-flop, D flip-flop with reset and clear terminals).Conversion of flip-

flop to flip-flop, Race around condition, Master J-K flipflop 

Register Transfer Language And Micro-operations: Register Transfer language. Register 

Transfer Bus and memory transfers, Arithmetic Micro-operations, Logic micro operations, 

shift micro operations, Arithmetic logic shift unit. Instruction codes. Computer Registers, 

Computer instructions, Instruction cycle.  

 

UNIT  III:  

Micro Programmed Control: Control memory, Address sequencing, micro program example, 

design of control unit.  

Central Processing Unit: General Register Organization, Instruction Formats, Addressing 

modes, Data Transfer and Manipulation, Program Control.  

 

UNIT IV:  

Microprocessors: Evaluation of Microprocessors, CISC and RISC, Characteristics of 

Microprocessors 

Memory Organization: Memory Hierarchy, Main Memory, Auxiliary memory, Associate 

Memory, Cache Memory, Cache memories performance considerations, Virtual memories 

Introduction to Shift registers and RAID 

 

UNIT V: 

Input – Output Organization: Peripheral Devices, Input-Output Interface, Asynchronous data 

transfer, Modes of Transfer, Priority Interrupts, DMA, Input Output Processor, Serial 

Communication. 

Text Books: 

1. Digital Logic and Computer Design, Moriss Mano, 11th Edition, Pearson Education. 

2. Computer Organization, 5thed.,Hamacher, Vranesicand Zaky,TMH,2002 

3. Computer System Architecture, 3/e, MorisMano, Pearson/PHI. 

 

Reference Books: 

1. Computer System Organization &Architecture, John D.Carpinelli, Pearson,2008 

2. Computer System Organization, NareshJotwani, TMH, 2009 



 

3. Computer Organization & Architecture: Designing for Performance, 7th ed., William 

Stallings, PHI, 2006 

4. Structured Computer Organization, Andrew S. Tanenbaum, 4th  Edition, PHI/Pearson. 

  



 

 
PRINCIPLES OF DATABASE 

MANAGEMENT SYSTEMS 

L T P C 

3 0 0 3 

 

Course Objectives: 

The main objectives of the course is to  

● Introduce database management systems and to give a good formal foundation on the 

relational model of data 

● Introduce the concepts of SQL 

● Demonstrate the principles behind systematic database design approaches by covering 

conceptual design, logical design through normalization 

● Provide an overview of physical design of a database system, by discussing database 

storage techniques 

 

UNIT I: 

Introduction: Database system, Characteristics (Database Vs File System), Database Users, 

Advantages of Database systems, Database applications. Brief introduction of different Data 

Models; Concepts of Schema, Instance and data independence; Three tier schema architecture 

for data independence; Database system structure, environment, Centralized and Client Server 

architecture for the database. 

 

UNIT II: 
Entity Relationship Model: Introduction, Representation of entities, attributes, entity set, 

relationship, relationship set, constraints, sub classes, super class, inheritance, specialization, 

generalization using ER Diagrams. 

Relational Model: Introduction to relational model, concepts of domain, attribute, tuple, 

relation, importance of null values, constraints (Domain, Key constraints, integrity constraints) 

and their importance.  

 

UNIT III: 

BASIC SQL: Simple Database schema, data types, table definitions (create, alter), different 

DML operations (insert, delete, update). 

SQL: Basic SQL querying (select and project) using where clause, arithmetic & logical 

operations, SQL functions(Date and Time, Numeric, String conversion).Creating tables with 

relationship, implementation of key and integrity constraints, nested queries, sub queries, 

grouping, aggregation, ordering, implementation of different types of joins, view(updatable 

and non-updatable), relational set operations. 

 

 

UNIT IV: 

Schema Refinement (Normalization): Purpose of Normalization or schema refinement, concept 

of functional dependency, normal forms based on functional dependency Lossless join and 

dependency preserving decomposition, (1NF, 2NF and 3 NF), concept of surrogate key, Boyce-

Codd normal form (BCNF).  

 

UNIT V: 

Transaction Concept: Transaction State, ACID properties, Concurrent Executions, 

Serializability, Recoverability, Implementation of Isolation, Testing for Serializability, lock 

based, time stamp based, optimistic, concurrency protocols, Deadlocks, Failure Classification, 

Storage, Recovery and Atomicity, Recovery algorithm. 

 

Text Books: 

1) Database Management Systems, 3rd edition, Raghurama Krishnan, Johannes Gehrke, 



 

TMH (For Chapters 2, 3, 4) 

2) Database System Concepts,5th edition, Silberschatz, Korth, Sudarsan, TMH (For 

Chapter 1 and Chapter 5) 

 

Reference Books: 

1) Introduction to Database Systems, 8thedition, C J Date, Pearson. 

2) Database Management System, 6th edition, Ramez Elmasri, Shamkant B. Navathe, 

Pearson 

3) Database Principles Fundamentals of Design Implementation and Management, 10th 

edition, Corlos Coronel, Steven Morris, Peter Robb, Cengage Learning, 2022 

 

Web-Resources: 

1) https://nptel.ac.in/courses/106/105/106105175/ 

2) https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012758066672820

22456_shared/overview 
  

https://nptel.ac.in/courses/106/105/106105175/
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_01275806667282022456_shared/overview
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_01275806667282022456_shared/overview


 

 

 
OBJECT ORIENTED PROGRAMMING 

THROUGH JAVA 

L T P C 

3 0 0 3 
 

Course Objectives: 

The learning objectives of this course are to: 

 identify Java language components and how they work together in applications 

 Learn the fundamentals of object-oriented programming in Java, including defining 
classes, invoking methods, using class libraries. 

 learn how to extend Java classes with inheritance and dynamic binding and how to 
use exception handling in Java applications 

 understand how to design applications with threads in Java 

 understand how to use Java APIs for program development 
 

UNIT I: 

Object Oriented Programming: Basic concepts, Principles, 

Program Structure in Java: Introduction, Writing Simple Java Programs, Elements or Tokens 

in Java Programs, Java Statements, Command Line Arguments, User Input to Programs, 

Escape Sequences Comments, Programming Style. 

Data Types, Variables, and Operators :Introduction, Data Types in Java, Declaration of 

Variables, Data Types, Type Casting, Scope of Variable Identifier, Literal Constants, Symbolic 

Constants, Formatted Output with printf() Method, Static Variables and Methods, Attribute 

Final, Introduction to Operators, Precedence and Associativity of Operators, Assignment 

Operator (=), Basic Arithmetic Operators, Increment (++) and Decrement (--) Operators, 

Ternary Operator, Relational Operators, Boolean Logical Operators, Bitwise Logical 

Operators. 

Control Statements: Introduction, if Expression, Nested if Expressions, if–else Expressions, 

Ternary Operator?:, Switch Statement, Iteration Statements, while Expression, do–while Loop, 

for Loop, Nested for Loop, For–Each for Loop, Break Statement, Continue Statement. 

 

UNIT II: 

Classes and Objects: Introduction, Class Declaration and Modifiers, Class Members, 

Declaration of Class Objects, Assigning One Object to Another, Access Control for Class 

Members, Accessing Private Members of Class, Constructor Methods for Class, Overloaded 

Constructor Methods, Nested Classes, Final Class and Methods, Passing Arguments by Value 

and by Reference, Keyword this. 

Methods: Introduction, Defining Methods, Overloaded Methods, Overloaded Constructor 

Methods, Class Objects as Parameters in Methods, Access Control, Recursive Methods, 

Nesting of Methods, Overriding Methods, Attributes Final and Static 

 

UNIT III: 

Arrays: Introduction, Declaration and Initialization of Arrays, Storage of Array in Computer 

Memory, Accessing Elements of Arrays, Operations on Array Elements, Assigning Array to 

Another Array, Dynamic Change of Array Size, Sorting of Arrays, Search for Values in Arrays, 

Class Arrays, Two-dimensional Arrays, Arrays of Varying Lengths, Three dimensional Arrays, 

Arrays as Vectors. 

Inheritance: Introduction, Process of Inheritance, Types of Inheritances, Universal Super Class-

Object Class, Inhibiting Inheritance of Class Using Final, Access Control and Inheritance, 

Multilevel Inheritance, Application of Keyword Super, Constructor Method and Inheritance, 

Method Overriding, Dynamic Method Dispatch, Abstract Classes, Interfaces and Inheritance. 



 

Interfaces: Introduction, Declaration of Interface, Implementation of Interface, Multiple 

Interfaces, Nested Interfaces, Inheritance of Interfaces, Default Methods in Interfaces, Static 

Methods in Interface, Functional Interfaces, Annotations. 

 

UNIT IV: 

Packages and Java Library: Introduction, Defining Package, Importing Packages and Classes 

into Programs, Path and Class Path, Access Control, Packages in Java SE, Java.lang Package 

and its Classes, Class Object, Enumeration, class Math, Wrapper Classes, Autoboxing and 

Auto-unboxing, Java util Classes and Interfaces, Formatter Class, Random Class, Time 

Package, Class Instant (java.time.Instant), Formatting for Date/Time in Java, Temporal 

Adjusters Class, Temporal Adjusters Class. 

Exception Handling: Introduction, Hierarchy of Standard Exception Classes, Keywords throws 

and throw, try, catch, and finally Blocks, Multiple Catch Clauses, Class Throwable, Unchecked 

Exceptions, Checked Exceptions. 

Java I/O and File: Java I/O API, standard I/O streams, types, Byte streams, Character streams, 

Scanner class, Files in Java(Text Book 2) 

 

UNIT V: 

String Handling in Java: Introduction, Interface Char Sequence, Class String, Methods for 

Extracting Characters from Strings,Comparison, Modifying, Searching; Class String Buffer. 

Multithreaded Programming: Introduction, Need for Multiple Threads Multithreaded 

Programming for Multi-core Processor, Thread Class, Main Thread-Creation of New Threads, 

Thread States, Thread Priority-Synchronization, Deadlock and Race Situations, Inter-thread 

Communication - Suspending, Resuming, and Stopping of Threads. 

Java Database Connectivity: Introduction, JDBC Architecture, Installing MySQL and MySQL 

Connector/J, JDBC Environment Setup, Establishing JDBC Database Connections, Result Set 

Interface 

Java FX GUI: Java FX Scene Builder, Java FX App Window Structure, displaying text and 

image, event handling, laying out nodes in scene graph, mouse events (Text Book 3) 

 

Text Books: 

1) JAVA one step ahead, Anitha Seth, B.L.Juneja, Oxford. 

2) Joy with JAVA, Fundamentals of Object Oriented Programming, Debasis Samanta, 

Monalisa Sarma, Cambridge, 2023. 

3) JAVA 9 for Programmers, Paul Deitel, Harvey Deitel, 4th Edition, Pearson. 

 

References Books: 

1) The complete Reference Java, 11thedition, Herbert Schildt,TMH 

2) Introduction to Java programming, 7th Edition, Y Daniel Liang, Pearson 

 

Online Resources: 

1) https://nptel.ac.in/courses/106/105/106105191/ 

2) 

https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012880464547618816347

_shared/overview 

  



 

 

 

PRINCIPLES OF SOFTWARE 

ENGINEERING 

 

L T P C 

3 0 0 3 

 

Course Objectives: 

The objectives of this course are to introduce 

● Software life cycle models, Software requirements and SRS document. 

● Project Planning, quality control and ensuring good quality software. 

● Software Testing strategies, use of CASE tools, Implementation issues, validation & 

verification procedures. 

UNIT I:  

Introduction: Evolution, Software development projects, Exploratory style of software 

developments, Emergence of software engineering, Notable changes in software development 

practices, Computer system engineering.  

Software Life Cycle Models: Basic concepts, Waterfall model and its extensions, Rapid 

application development, Agile development model, Spiral model.  

 

UNIT II: 

Software Project Management: Software project management complexities, Responsibilities 

of a software project manager, Metrics for project size estimation, Project estimation 

techniques, Empirical Estimation techniques, COCOMO, risk management. 

Requirements Analysis and Specification: Requirements gathering and analysis, Software 

Requirements Specification (SRS), Formal system specification, Axiomatic specification, 

Algebraic specification, Executable specification and 4GL. 

 

UNIT III: 

Software Design:  Overview of the design process, How to characterize a good software 

design? Layered arrangement of modules, Cohesion and Coupling. approaches to software 

design. 

Agility: Agility and the Cost of Change, Agile Process, Extreme Programming (XP), Other 

Agile Process Models, Tool Set for the Agile Process (Text Book 2) 

Function-Oriented Software Design: Overview of SA/SD methodology, Structured analysis, 

Developing the DFD model of a system, Structured design, Detailed design, and Design 

Review. 

User Interface Design: Characteristics of a good user interface, Basic concepts, Types of user 

interfaces, Fundamentals of component-based GUI development, and user interface design 

methodology. 

 

UNIT IV: 

Coding and Testing: Coding, Code review, Software documentation, Testing, Black-box 

testing, White-Box testing, Debugging, Program analysis tools, Integration testing, Testing 

object-oriented programs, Smoke testing, and Some general issues associated with testing. 

Software Reliability and Quality Management: Software reliability. Statistical testing, 

Software quality, Software quality management system, ISO 9000. SEI Capability maturity 

model. Few other important quality standards, and Six Sigma. 

 

UNIT V:  

Software Maintenance: Characteristics of software maintenance, Software reverse 

engineering, Software maintenance process models and Estimation of maintenance cost. 

Software Reuse: reuse- definition, introduction, reason behind no reuse so far, Basic issues in 

any reuse program, A reuse approach, and Reuse at organization level. 



 

 

Text Books: 

1. Fundamentals of Software Engineering, Rajib Mall, 5th Edition, PHI. 

2. Software Engineering: A Practitioner’s Approach, Roger S. Pressman, 9th Edition, 

Mc-Graw Hill International Edition. 

 

Reference Books: 

1. Software Engineering, Ian Sommerville,10th Edition, Pearson. 

2. Software Engineering,  Principles and Practices, Deepak Jain, Oxford University 

Press. 

 

e-Resources: 

1) https://nptel.ac.in/courses/106/105/106105182/ 

2) https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012605895063871

48827_shared/overview 

3) https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_013382690411003

904735_shared/overview 

  

https://nptel.ac.in/courses/106/105/106105182/
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_01260589506387148827_shared/overview
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_01260589506387148827_shared/overview
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_013382690411003904735_shared/overview
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_013382690411003904735_shared/overview


 

 COMPUTER NETWORKS 
L T P C 

3 0 0 3 

 

Course Objectives: 

• To provide insight about networks, topologies, and the key concepts. 

• To gain comprehensive knowledge about the layered communication architectures (OSI and 

TCP/IP) and its functionalities. 

• To understand the principles, key protocols, design issues, and significance of each layers in ISO 

and TCP/IP. 

• To know the basic concepts of network services and various network applications. 

 

UNIT I: Introduction: Network Types, LAN, MAN, WAN, Network Topologies Reference models- 

The OSI Reference Model- the TCP/IP Reference Model - A Comparison of the OSI and TCP/IP 

Reference Models, OSI Vs TCP/IP. 

Physical Layer –Introduction to Guided Media- Twisted-pair cable, Coaxial cable and Fiber optic cable 

and introduction about unguided media. 

 

UNIT II: Data link layer: Design issues, Framing: fixed size framing, variable size framing, flow 

control, error control, error detection and correction codes, CRC, Checksum: idea, one’s complement 

internet checksum, services provided to Network Layer, Elementary Data Link Layer protocols: 

simplex protocol, Simplex stop and wait, Simplex protocol for Noisy Channel. 

Sliding window protocol: One bit, Go back N, Selective repeat-Stop and wait protocol, Data link layer 

in HDLC, Point to point protocol (PPP) 

 

UNIT – III: Media Access Control: Random Access: ALOHA, Carrier sense multiple access 

(CSMA), CSMA with Collision Detection, CSMA with Collision Avoidance, Controlled Access: 

Reservation, Polling, Token Passing, Channelization: frequency division multiple Access(FDMA), 

time division multiple access(TDMA), code division multiple access(CDMA). 

Wired LANs: Ethernet, Ethernet Protocol, Standard Ethernet, Fast Ethernet(100 Mbps), Gigabit 

Ethernet, 10 Gigabit Ethernet.  

 

UNIT – IV: The Network Layer Design Issues – Store and Forward Packet Switching-Services 

Provided to the Transport layer- Implementation of Connectionless Service-Implementation of 

Connection Oriented Service- Comparison of Virtual Circuit and Datagram Networks,  

Routing Algorithms-The Optimality principle-Shortest path, Flooding, Distance vector, Link state, 

Hierarchical, Congestion Control algorithms-General principles of congestion control, Congestion 

prevention polices, Approaches to Congestion Control-Traffic Aware Routing- Admission Control-

Traffic Throttling-Load Shedding. Traffic Control Algorithm-Leaky bucket & Token bucket. 

Internet Working: How networks differ- How networks can be connected- Tunnelling, internetwork 

routing-, Fragmentation, network layer in the internet – IP protocols-IP Version 4 protocol-IPV4 Header 

Format, IP addresses, Class full Addressing, CIDR, Subnets-IP Version 6-The main IPV6 header, 

Transition from IPV4 to IPV6, Comparison of IPV4 & IPV6. 

 

UNIT –V: The Transport Layer: Transport layer protocols: Introduction-services- port number-User 

data gram protocol-User datagram-UDP services-UDP applications-Transmission control protocol: 

TCP services- TCP features- Segment- A TCP connection- windows in TCP- flow control-Error control, 

Congestion control in TCP. 

Application Layer –- World Wide Web: HTTP, Electronic mail-Architecture- web based mail- email 

security- TELENET-local versus remote Logging-Domain Name System. 

 

Text Books: 

1. Computer Networksm, Andrew S Tanenbaum, Fifth Edition. Pearson Education/PHI 

2. Data Communications and Networks, Behrouz A. Forouzan, Fifth Edition TMH. 

 

References Books: 

1. Data Communications and Networks- Achut S Godbole, AtulKahate 

2. Computer Networks, Mayank Dave, CENGAGE 



 

OPEN ELECTIVES 

 
JAVA PROGRAMMING 

L T P C 

3 0 0 3 

 
Course Objectives: 

The learning objectives of this course are to: 

 Identify  language components and how they work to get her in applications 
 Learn the fundamentals of object-oriented programming in Java, including 

defining classes, invoking  methods,  using class libraries. 

 Learn how to extend Java classes with in heritance and dynamic binding and 
how to use  exception handling in Java applications 

 Understand how to design applications with threads in Java 

 Understand how to use Java APIs for program development 

     UNIT I 
Object Oriented Programming: Basic concepts, Principles, Program Structure in Java: 

Introduction, Writing Simple Java Programs, Elements or Tokens in Java Programs, Java 

Statements, Command Line Arguments, User Input to Programs, Escape Sequences 

Comments, Programming Style. 

Data Types, Variables, and Operators :Introduction, Data Types in Java, Declaration of 

Variables, Data Types, Type Casting, Scope of Variable Identifier, Literal Constants, 

Symbolic Constants, Formatted Output with printf() Method, Static Variables and 

Methods, Attribute Final,Introduction to Operators, Precedence and Associativity of 

Operators, Assignment Operator ( = ), Basic Arithmetic Operators, Increment (++) and 

Decrement (- -) Operators, Ternary Operator, Relational Operators, Boolean Logical 

Operators, Bitwise Logical Operators. Control Statements: Introduction, if Expression, 

Nested if Expressions, if–else Expressions, Ternary Operator ?:, Switch Statement, 

Iteration Statements, while Expression, do–while Loop, for Loop, Nested for Loop, For–

Each for Loop, Break Statement, Continue Statement. 

 

    UNIT II 
Classes and Objects: Introduction, Class Declaration and Modifiers, Class Members, 

Declaration of Class Objects, Assigning One Object to Another, Access Control for 

Class Members, Accessing Private Members of Class, Constructor Methods for Class, 

Overloaded ConstructorMethods, NestedClasses, FinalClassandMethods, Passing 

ArgumentsbyValue and by Reference, Keyword this. Methods: Introduction, Defining 

Methods, Overloaded Methods, Overloaded Constructor Methods, Class Objects as 

Parameters in Methods, Access Control, Recursive Methods, Nesting of Methods, 

Overriding Methods, Attributes Final and Static. 

 

    
  



 

 
 
 UNIT III 

Arrays: Introduction, Declaration and Initialization of Arrays, Storage ofArray in 

Computer Memory, Accessing Elements of Arrays, Operations on Array Elements, 

Assigning Array to Another Array, Dynamic Change of Array Size, Sorting of Arrays, 

Search for Valuesin Arrays, Class Arrays, Two-dimensional Arrays, Arrays of Varying 

Lengths, Three-dimensional Arrays, Arrays as Vectors. Inheritance: Introduction, 

Process of Inheritance, Types of Inheritances, Universal Super Class-Object Class, 

Inhibiting Inheritance of Class Using Final, Access Control and Inheritance, Multilevel 

Inheritance, Application of Keyword Super, Constructor Method and Inheritance, 

Method Overriding, Dynamic Method Dispatch, Abstract Classes, Interfaces and 

Inheritance. Interfaces: Introduction, Declaration of Interface, Implementation 

ofInterface, Multiple Interfaces, Nested Interfaces, Inheritance of Interfaces, Default 

Methods in Interfaces, Static Methods in Interface, Functional Interfaces, Annotations. 

 

    UNITIV 
Packages and Java Library: Introduction, Defining Package, Importing Packages and 

Classes into Programs, Path and Class Path, Access Control, Packages in Java SE, 

Java.lang Package and its Classes, Class Object, Enumeration, class Math, Wrapper 

Classes, Auto- boxing and Auto-unboxing, Java util Classes and Interfaces, Formatter 

Class, RandomClass, Time Package, Class Instant (java.time.Instant), Formatting for 

Date/Time inJava, Temporal Adjusters Class, Temporal Adjusters Class. Exception 

Handling: Introduction, Hierarchyof Standard Exception Classes, Keywords throws and 

throw, try, catch, and finally Blocks, Multiple Catch Clauses, Class Throwable, 

Unchecked Exceptions, Checked Exceptions. 

JavaI/OandFile:JavaI/OAPI,standardI/Ostreams, types, Byte streams, Character 

streams, Scanner class, Files in Java (Text Book 2) 

 

    UNITV 
String Handling in Java: Introduction, Interface Char Sequence, Class String, Methods 

for Extracting Characters from Strings, Comparison, Modifying, Searching; Class String 

Buffer. MultithreadedProgramming:Introduction, Need for Multiple Threads 

Multithreaded Programming for Multi-core Processor,Thread Class, Main Thread-Creation 

of New Threads, Thread States, Thread Priority-Synchronization, Deadlock and Race 

Situations, Inter-thread Communication-Suspending, Resuming, and Stopping of Threads 

.Java Database Connectivity: Introduction, JDBC Architecture, Installing MySQL and 

MySQL Connector/J, JDBC Environment Setup, Establishing JDBC Database 

Connections, Result Set Interface. Java FX GUI: Java FX Scene Builder, Java FX App 

Window Structure, displaying text and image, event handling, laying out nodes in scene 

graph, mouse events (Text Book 3) 

 

  



 

 
 
TextBooks: 

1. JAVAonestepahead, AnithaSeth, B.L.Juneja,Oxford. 
2. Joy with JAVA,Fundamentals of Object Oriented Programming, Debasis 

Samanta, Monalisa Sarma, Cambridge, 2023. 
3. JAVA9forProgrammers,PaulDeitel,HarveyDeitel,4thEdition,Pearson. 

 

ReferencesBooks: 
1. ThecompleteReferenceJava,11thedition,HerbertSchildt,TMH 
2. IntroductiontoJavaprogramming, 7thEdition, YDanielLiang, Pearson 

Online Resources: 
1. https://nptel.ac.in/courses/106/105/106105191/ 
2. https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_01288046

4547618816347_shared/overview 

https://nptel.ac.in/courses/106/105/106105191/
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012880464547618816347_shared/overview
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012880464547618816347_shared/overview
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012880464547618816347_shared/overview


 

 

Course Objectives: 

The main objectives of the course is to make student 

 Understand the basic concepts and principles of operating systems, 

including process management, memory management, file systems, and 

Protection 

 Make use of process scheduling algorithms and synchronization techniques 

to achieve better performance of a computer system. 

 Illustrate different conditions for dead lock and their possible solutions. 

 

   UNIT-I 
Operating Systems Overview: Introduction, Operating systemfunctions, Operating 

systems operations, Computing environments, Free and Open-Source Operating 

Systems System Structures: Operating System Services, User and Operating-System 

Interface, system calls, Types of System Calls, system programs, Operating system 

Design and Implementation, Operating system structure, Building and Booting an 

Operating System, Operating system debugging 

 

    UNIT-II 
Processes: Process Concept, Process scheduling, Operations on processes, Inter-process 

communication. Threads and Concurrency: Multithreading models, Thread libraries, 

Threading issues. CPU Scheduling: Basic concepts, Scheduling criteria, Scheduling 

algorithms, Multiple processor scheduling. 

 

    UNIT– III 
Synchronization Tools: The Critical Section Problem, Peterson’s Solution, Mutex 

Locks, Semaphores, Monitors, Classic problems of Synchronization. Deadlocks: system 

Model, Deadlock characterization, Methods for handling Deadlocks, Deadlock 

prevention, Deadlock avoidance, Deadlock detection, Recovery from Deadlock. 

 

    UNIT-IV 
Memory-Management Strategies: Introduction, Contiguous memory allocation, 

Paging, Structure of the Page Table, Swapping. Virtual Memory Management: 

Introduction, Demand paging, Copy-on-write, Pagereplacement, Allocationofframes, 

Thrashing. Storage Management: Overview of Mass Storage Structure, HDD 

Scheduling.
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UNIT-V 
File System: File System Interface: File concept, Access methods, Directory Structure; 

File system Implementation: File-system structure, File-system Operations, Directory 

implementation, Allocation method, Free space management; File-System Internals: 

File- System Mounting, Partitions and Mounting, File Sharing. Protection: Goals of 

protection, Principles of protection, Protection Rings, Domain of protection, Access 

matrix. 

 

TextBooks: 

1. Operating System Concepts, Silberschatz A, Galvin P B, Gagne G, 10th 

Edition, Wiley, 2018. 

2. ModernOperatingSystems,TanenbaumAS,4thEdition,Pearson,2016 

ReferenceBooks: 

1. OperatingSystems-InternalsandDesignPrinciples,StallingsW,9thedition, 

Pearson, 2018 

2. OperatingSystems:AConceptBasedApproach,D.MDhamdhere,3rdEdition, 

McGraw- Hill, 2013 

 

OnlineLearningResources: 

1. https://nptel.ac.in/courses/106/106/10

6106144/ 

http://peterindia.net/OperatingSystems.ht

ml 

http://peterindia.net/OperatingSystems.html
http://peterindia.net/OperatingSystems.html


 

 

Course Objectives: 

The main objectives of the course is to 

 

 Introduce database management systems and to give a good formal foundation on 
the relational model of data and usage of Relational Algebra 

 Introduce the concepts of basic SQL asa universal Data base language 
 Demonstrate the principles behind systematic data base design approaches by 

covering conceptual design, logical design through normalization 

 Provide an overview of physical design of a database system, by discussing Database 
indexing techniques and storage techniques 

 

 

UNIT-I 

Introduction: Database system, Characteristics (Database Vs File System), Database 

Users, Advantages of Database systems, Database applications. Brief introduction of 

different Data Models; Concepts of Schema, Instance and data independence; Threetier 

schema architecture for data independence; Database system structure, environment, 

Centralized and Client Server architecture for the database. 

Entity Relationship Model: Introduction, Representation of entities, attributes, entity set, 

relationship, relationship set, constraints, sub classes, super class, inheritance, 

specialization, generalization using ER Diagrams. 

 

UNIT-II 

Relational Model: Introduction to relational model, concepts of domain, attribute, tuple, 

relation, importance of null values, constraints (Domain, Key constraints, integrity 

constraints) and their importance, Relational Algebra, Relational Calculus. BASICSQL: 

Simple Databaseschema, data types, table definitions (create, alter), different DML 

operations (insert, delete, update). 

 

     UNIT-III 

SQL: Basic SQL querying (select andproject) using where clause, arithmetic& logical 

operations, SQL functions (Date and Time, Numeric, String conversion). Creating tables 

with relationship, implementation of key and integrity constraints, nested queries, sub 

queries, grouping, aggregation, ordering, implementation of different types of joins, 

view(updatable andnon-updatable), relational set operations. 

 

UNIT-IV 
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Schema Refinement (Normalization):Purpose of Normalization or schema refinement, 

conceptof functional dependency, normal forms based on functional dependency Loss less 

join and dependency preserving decomposition,(1NF,2NFand3NF), concept of 

surrogatekey, Boyce-Codd normal form(BCNF), MVD, Fourth normal form(4NF), Fifth 

Normal Form (5NF). 

UNIT-V 

Transaction Concept: Transaction State, ACID properties, Concurrent Executions, 

Serializability, Recoverability, Implementation of Isolation, Testing for Serializability, 

lock based, time stamp based, optimistic, concurrency protocols, Deadlocks, Failure 

Classification,Storage, Recovery and Atomicity, Recovery algorithm. 

Introduction to Indexing Techniques: B+ Trees, operations on B+Trees, Hash Based 

Indexing: 

 

Text Books: 

1) Database Management Systems, 3rd edition, Raghurama Krishnan, Johannes 
Gehrke,TMH (For Chapters 2, 3, 4) 

2) Database SystemConcepts,5th edition, Silberschatz, Korth, Sudarsan, TMH (For Chapter 
1 and Chapter 5) 

 

ReferenceBooks: 

1) Introduction to Data base Systems, 8thedition, CJDate,Pearson. 
2) Database Management System, 6th edition, Ramez Elmasri, Shamkant B. Navathe, 

Pearson 
3) Database Principles Fundamentals of Design Implementation and Management, 

Corlos Coronel, Steven Morris, Peter Robb, Cengage Learning. 

 

Web-Resources: 

1) https://nptel.ac.in/courses/106/105/106105175/ 
2) https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012758066672

82022456_shared/overview 

https://nptel.ac.in/courses/106/105/106105175/
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012758066672820
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_012758066672820
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_01275806667282022456_shared/overview


 

 
 
Course Objectives: 

 To understand the different types of networks 
 To discuss the software and hardware c omponents of a network 
 To develop an understanding the principles of computer networks. 
 To familiarize with OS Imodel and the function so flayered structure. 
 To explain networking protocols, algorithms and design perspectives. 

 
CourseOutcomes(CO): 

After completion of the course, students will be able to 

 Identify the software and hardware components of a Computer network.(L1) 
 Explain the functionality of each layer of a computer network.(L2) 

Identify and analyze flow control, congestion control, and routing issues.(L4) 
 Analyze and interpret the functionality and effectiveness of the routing protocols. 

(L4) 

 Choose the appropriate transport protocol based on the application 
requirements.(L3) 

 

 UNIT-I 
Introduction: Types of Computer Networks, Broadband Access Networks, Mobile and 

Wireless Access Networks, Content Provider Networks, Transit networks, Enterprise 

Networks, Network technology from local to global, Personal Area Networks, Local 

Area Networks, Home Networks, Metropolitan Area Networks, Wide Area Networks, 

Internetworks, Network Protocols, Design Goals, Protocol Layering, Connections and 

Reliability, Service Primitives, The Relationship ofServices to Protocols ,Reference 

Models, The OSI Reference Model, The TCP/IP Reference Model, A Critique of the OSI 

Model and Protocols, A Critique of the TCP/IP Reference Model and Protocols. 

 

   UNIT-II 
The Data Link Layer: Guided Transmission Media, Persistent Storage, Twisted Pairs, 

CoaxialCable, PowerLines, Fiber Optics, Data Link Layer DesignIssues, Services 

Provided To The Network Layer, Framing Error Control, Flow Control, Error Detection 

And Correction, Error-Correcting Codes, Error-Detecting Codes, Elementary Data Link 

Protocols, Initial Simplifying Assumptions Basic Transmission And Receipt, Simplex 

Link-Layer Protocols, Improving Efficiency, Bidirectional Transmission, Multiple 

Frames In Flight, Examples Of Full-Duplex, Sliding Window Protocols, The Channel 

Allocation Problem, Static Channel 

Allocation,AssumptionsForDynamicChannelAllocation,MultipleAccessProtocols,Aloh

a, Carrier Sense Multiple Access Protocols, Collision-Free Protocols, Limited-

Contention Protocols, Wireless LAN Protocols, Ethernet, Classic Ethernet Physical 

Layer, Classic Ethernet Mac Sublayer Protocol, Ethernet Performance, Switched 

Ethernet, Fast Ethernet, Gigabit Ethernet, 10-Gigabit Ethernet,40- And 100-Gigabit 

Ethernet, Retrospective On Ethernet. 

 
    UNIT-III 

The Network Layer: Network Layer Design Issues, Store-And-Forward Packet 
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Switching, Services Provided To The Transport Layer, Implementation Of 

Connectionless Service, Implementation Of Connection-Oriented Service, Comparison 

Of Virtual-Circuit And Datagram Networks, Routing Algorithms In A Single Network, 

The Optimality Principle, Shortest Path Algorithm, Flooding, Distance Vector Routing, 

Link State Routing, Hierarchical Routing Within a Network, Broadcast Routing, 

Multicast Routing, Anycast Routing, Traffic Management at The Network Layer, The 

Need for Traffic Management: Congestion, Approaches To Traffic Management, 

Internetworking, Internetworks: An Overview, How Networks differ, Connecting 

Heterogeneous Networks, Connecting Endpoints Across Heterogeneous Networks, 

Internetwork Routing: Routing Across Multiple Networks Supporting Different Packet 

Sizes:Packet Fragmentation,The Network Layer In The Internet, The IP Version 4 

Protocol, IP Addresses, IP Version 6, Internet Control Protocols, Label Switching and 

MPLS, OSPF—An Interior Gateway Routing Protocol, BGP—The Exterior Gateway 

Routing Protocol, Internet Multicasting. 

 

     UNIT-IV 
The Transport Layer: The Transport Service, Services Provided To The Upper Layers, 

Transport Service Primitives, Berkeley Sockets, An Example Of Socket Programming: 

An Internet File Server, Elements Of Transport Protocols, Addressing, Connection 

Establishment, Connection Release, Error Control And Flow Control, Multiplexing, 

Crash Recovery, Congestion Control, Desirable Band width Allocation, Regulating The 

Sending Rate,Wireless Issues, The Internet Transport Protocols: UDP, Introduction To 

UDP, Remote Procedure Call, Real-Time Transport Protocols, The Internet Transport 

Protocols:TCP,IntroductionToTCP, The TCP Service Model, The TCP Protocol, The 

TCP Segment Header, TCP Connection Establishment, TCP Connection Release. 

 

    UNIT-V 
TheApplicationLayer:Electronic Mail, Architecture and Services, The User Agent, 
Message Formats, Message Transfer, Final Delivery, The World Wide Web, 
Architectural Overview, Static Web Objects, Dynamic Web Pages and Web 
Applications, HTTP and HTTPS, Web Privacy, Content Delivery, Content and Internet 
Traffic, Server Farms and Web Proxies, Content Delivery Networks, Peer-To-Peer 
Networks, Evolution of The Internet. 
 

 



 

Textbook: 
1.AndrewTanenbaum,FeamsterWetherall,ComputerNetworks,6thEdition,Global 

Edition. 

 

ReferenceBooks: 
1. Behrouz A. Forouzan, Data Communications and Networking, 5th Edition, McGraw 

Hill Publication, 2017. 
2. JamesF.Kurose,KeithW.Ross,“Computer Networking: A Top-Down Approach”,6th 

edition, Pearson, 2019. 
3. YouluZheng,ShakilAkthar,“NetworksforComputerScientistsandEngineers”,Oxford 

Publishers, 2016. 
Online Learning Resources: https://nptel.ac.in/courses/106105183/25 
http://www.nptelvideos.in/2012/11/computer-networks.html https://nptel.ac.in/courses/106105183/ 

 

http://www.nptelvideos.in/2012/11/computer-networks.html

