
 

 

                      

Semester -IV 

 

 

Major/DS Course (Core): 

COMP 4011: Operating Systems (Theory) 

 

 

Credit: 4          60 Hrs 

 

Course Objective 

The course provides concepts that underlie all operating systems not tied to any particular 

operating system. The emphasis is done to explain the need and structure of an operating system 

using its common services such as process management (creation, termination etc.), CPU 

Scheduling, Process Synchronization, Handling Deadlocks, main memory management, virtual 

Draft memory, secondary memory management. The course also introduces various scheduling 

algorithms and structures/techniques used by operating systems to provide these services. 

Course Learning Outcomes 

On successful completion of the course, students will be able to: 

1. Understand the need of an Operating System & Define Multiprogramming and 

Multithreading concepts. 

2. Implement Process Synchronization service (Critical Section, Semaphores), CPU 

scheduling service with various algorithms. 

3. Learn Main memory Management (Paging, Segmentation) algorithms, Handling 

of Deadlocks 

4. Identify and appreciate the File systems Services, Disk Scheduling service 

 

Syllabus 

1. Introduction (10 Hrs) 

Basic OS functions, resource abstraction, types of operating systems–multiprogramming 

systems, batch systems , time sharing systems; operating systems for personal computers & 

workstations, process control & real time systems. 

2. Operating System Organization (6 Hrs) 

Processor and user modes, kernels, system calls and system programs. 

3. Process Management (20 Hrs) 

System view of the process and resources, process abstraction, process hierarchy, threads, 

threading issues, thread libraries; Process Scheduling, non-pre-emptive and pre-emptive 

scheduling algorithms; concurrent and processes, critical section, semaphores, methods for inter- 

process communication; deadlocks. 

4. Memory Management (10 Hrs) 

Physical and virtual address space; memory allocation strategies –fixed and variable partitions, 

paging, segmentation, virtual memory 

5. File and I/O Management (10 Hrs) 



Directory structure, file operations, file allocation methods, device management. 

6. Protection and Security (4 Hrs) 

Policy mechanism, Authentication, Internal access Authorization. 

 

Recommended Books: 

1. A Silberschatz, P.B. Galvin, G. Gagne, Operating Systems Concepts, 8th Edition, John Wiley 

Publications 2008. 

2. A.S. Tanenbaum, Modern Operating Systems, 3rd Edition, Pearson Education 2007. 

3. G. Nutt, Operating Systems: A Modern Perspective, 2nd Edition Pearson Education 1997. 

4. W. Stallings, Operating Systems, Internals & Design Principles , 5th Edition, Prentice Hall of India. 

2008. 

5. M. Milenkovic, Operating Systems- Concepts and design, Tata McGraw Hill 1992. 

 

 

Operating Systems Lab 

Credit: 1                            30Hrs 

All programs should be developed in C/Java/Python 

1. Write a program (using fork() and/or exec() commands) where parent and child execute: 

A) same program, same code. B) same program, different code. 

C) before terminating, the parent waits for the child to finish its task. 

2. Write a program to report behaviour of Linux kernel including kernel version, CPU type 

and model. (CPU information) 

3. Write a program to report behaviour of Linux kernel including information on configured 

memory, amount of free and used memory. (memory information) 

4. Write a program to print file details including owner access permissions, file access time, 

where file name is given as argument. 

5. Write a program to copy files using system calls. 

6. Write program to implement FCFS scheduling algorithm. 

7. Write program to implement Round Robin scheduling algorithm. 

8. Write program to implement SJF scheduling algorithm. 

9. Write program to implement non-preemptive priority based scheduling algorithm. 

10. Write program to implement preemptive priority based scheduling algorithm. 

11. Write program to implement SRJF scheduling algorithm. 

12. Write program to calculate sum of n numbers using thread library. 

13. Write a program to implement first-fit, best-fit and worst-fit allocation strategies. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Major/DS Course (Core): 

 

COMP 4012: Programming in Java (Theory) 

 

Credit: 4           60 Hrs 

 

Course Objective 

This course is designed to develop structured as well as object-oriented programming skills using 

Java programming language. The course provides a complete understanding of the 

object-oriented programming features, namely Encapsulation, Abstraction, Inheritance and 

Polymorphism along with an in-depth knowledge of Java constructs. 

 

Course Learning Outcomes 

On successful completion of the course, students will be able to: 

1. Explain significance of object-oriented paradigm. 

2. Solve programming problems using Java. 

3. Create classes and reuse them. 

4. Implement programs using dynamic memory allocation. 

5. Handle external files as well as exceptions. 

 

Syllabus 

 

1. Introduction to Java (4 Hrs) 

Java Architecture and Features, Understanding the semantic and syntax differences between C++ and 

Java, Compiling and Executing a Java Program, Variables, Constants, Keywords Data Types, Operators 

(Arithmetic, Logical and Bitwise) and Expressions, Comments, Doing Basic Program Output, Decision 

Making Constructs (conditional statements and loops) and Nesting, Java Methods (Defining, Scope, 

Passing and Returning Arguments, Type Conversion and Type and Checking, Built-in Java Class 

Methods), 

2. Arrays, Strings and I/O (8 Hrs) 

Creating & Using Arrays (One Dimension and Multi-dimensional), Referencing Arrays Dynamically, 

Java Strings: The Java String class, Creating & Using String Objects, Manipulating Strings, String 

Immutability & Equality, Passing Strings To & From Methods, 

String Buffer Classes. Simple I/O using System.out and the Scanner class, Byte and Character streams, 

Reading/Writing from console and files. 

3. Object-Oriented Programming Overview (14 Hrs) 

Principles of Object-Oriented Programming, Defining & Using Classes, Controlling Access to Class 

Members, Class Constructors, Method Overloading, Class Variables & Methods, Objects as parameters, 

final classes, Object class, Garbage Collection. 

4. Inheritance, Interfaces, Packages, Enumerations, Autoboxing and Metadata (14 Hrs) 

Inheritance: (Single Level and Multilevel, Method Overriding, Dynamic Method Dispatch, Abstract 

Classes), Interfaces and Packages, Extending interfaces and packages, Package and Class Visibility, 

Using Standard Java Packages (util, lang, io, net), Wrapper Classes, Autoboxing/Unboxing, 

Enumerations and Metadata. 

5. Exception Handling, Threading, Networking and Database Connectivity (10 Hrs) 

Exception types, uncaught exceptions, throw, built-in exceptions, Creating your own exceptions; Multi- 

threading: The Thread class and Runnable interface, creating single and multiple threads, Thread 



prioritization, synchronization and communication, suspending/resuming threads. 

6. Applets and Event Handling (10 Hrs) 

Java Applets: Introduction to Applets, Writing Java Applets, Working with Graphics, 

Incorporating Images & Sounds. Event Handling Mechanisms, Listener Interfaces, Adapter and Inner 

Classes. The design and Implementation of GUIs using the AWT controls. 

 

Programming in Java(Practical) 

 

Credit: 1          30 Hrs 

 

1. To find the sum of any number of integers entered as command line arguments 

2. To find the factorial of a given number 

3. To learn use of single dimensional array by defining the array dynamically. 

4. To learn use of .lenth in case of a two dimensional array 

5. To convert a decimal to binary number 

6. To check if a number is prime or not, by taking the number as input from the keyboard 

7. To find the sum of any number of integers interactively, i.e., entering every number from the 

keyboard, whereas the total number of integers is given as a command line argument 

8. Write a program that show working of different functions of String and StringBufferclasss like 

setCharAt(, setLength(), append(), insert(), concat()and equals(). 

9. Write a program to create a ―distance‖ class with methods where distance is computed in terms of 

feet and inches, how to create objects of a class and to see the use of this pointer 

10. Modify the ―distance‖ class by creating constructor for assigning values (feet and inches) to the 

distance object. Create another object and assign second object as reference variable to another object 

reference variable. Further create a third object which is a clone of the first object. 

11. Write a program to show that during function overloading, if no matching argument is found, then 

java will apply automatic type conversions(from lower to higher data type) 

12. Write a program to show the difference between public and private access specifiers. The program 

should also show that primitive data types are passed by value and objects are passed by reference and 

to learn use of final keyword 

13. Write a program to show the use of static functions and to pass variable length arguments in a 

function. 

14. Write a program to demonstrate the concept of boxing and unboxing. 

15. Create a multi-file program where in one file a string message is taken as input from the user 

and the function to display the message on the screen is given in another file (make use of Scanner 

package in this program). 

16. Write a program to create a multilevel package and also creates a reusable class to generate 

Fibonacci series, where the function to generate fibonacii series is given in a different file belonging to 

the same package. 

17. Write a program that creates illustrates different levels of protection in classes/subclasses belonging 

to same package or different packages 

18. Write a program ―DivideByZero‖ that takes two numbers a and b as input, computes a/b, and 

invokes Arithmetic Exception to generate a message when the denominator is zero. 

19. Write a program to show the use of nested try statements that emphasizes the sequence of checking 

for catch handler statements. 
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20. Write a program to create your own exception types to handle situation specific to your application 

(Hint: Define a subclass of Exception which itself is a subclass of Throwable). 



21. Write a program to demonstrate priorities among multiple threads. 

22. Write a program to demonstrate multithread communication by implementing synchronization 

among threads (Hint: you can implement a simple producer and consumer problem). 

23. Write a program that creates a Banner and then creates a thread to scrolls the message in the banner 

from left to right across the applet„s window. 

24. Write a program to get the URL/location of code (i.e. java code) and document(i.e. html file). 

25. Write a program to demonstrate different mouse handling events like mouseClicked(), 

mouseEntered(), mouseExited(), mousePressed, mouseReleased() and mouseDragged(). 

26. Write a program to demonstrate different keyboard handling events. 

27. Write a program to generate a window without an applet window using main() function. 

28. Write a program to demonstrate the use of push buttons. 

 

Reference Books 

1. Ken Arnold, James Gosling, David Homes, "The Java Programming Language", 4th Edition, 2005. 

2. James Gosling, Bill Joy, Guy L Steele Jr, GiladBracha, Alex Buckley"The Java Language 

Specification, Java SE 8 Edition (Java Series)", Published by Addison Wesley, 2014. 

3. Joshua Bloch, "Effective Java" 2nd Edition,Publisher: Addison-Wesley, 2008. 

4. Cay S. Horstmann, GaryCornell, "Core Java 2 Volume 1 ,9th Edition,Printice Hall.2012 

5. Cay S. Horstmann, Gary Cornell, "Core Java 2 Volume 2 - Advanced Features)", 9th Edition, 

Printice Hall.2013 

6. Bruce Eckel, "Thinking in Java", 3rd Edition, PHI, 2002. 

7. E. Balaguruswamy, "Programming with Java", 4th Edition, McGraw Hill.2009. 

8. Paul Deitel, Harvey Deitel, "Java: How to Program", 10th Edition, Prentice Hall, 2011. 

9. "Head First Java", Orielly Media Inc. 2nd Edition, 2005. 

10. David J. Eck, "Introduction to Programming Using Java", Published by CreateSpace Independent 

Publishing Platform, 2009. 

11. John R. Hubbard, "Programming with JAVA", Schaum's Series, 2nd Edition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Major/DS Course (Core): 

 

 

COMP 4013: Database Management Systems (Theory) 

Credit: 4          60 Hrs 

 

 

Course Objective 

The course introduces the students to the fundamentals of database management system and its 

architecture. Emphasis is given on the popular relational database system including data models 

and data manipulation. Students will learn about the importance of database structure and its 

designing using conceptual approach using Entity Relationship Model and formal approach 

using Normalization. The importance of file indexing and controlled execution of transactions 

will be taught. The course would give students hands-on practice of structured query language 

in a relational database management system and glimpse of basic database administration 

commands. 

Course Learning Outcomes 

On successful completion of the course, students will be able to: 

1. Use database management system software to create and manipulate the database. 

2. Create conceptual data models using entity relationship diagrams for modeling real-life 

situations and designing the database schema. 

3. Use the concept of functional dependencies to remove redundancy and update anomalies. 

4. Apply normalization theory to get a normalized database scheme. 

5. Write queries using relational algebra, a procedural language. 

6. Implement relational databases and formulate queries to get solutions of a broad range of 

data retrieval and data update problems using SQL . 

7. Write and execute SQL queries through a high-level language via ODBC connection 

8. Database administration commands such as creating/removing users, granting/revoking 

different privileges to the database users; creating assertions, triggers, and indexes. 

9. Learn the importance of index structures and concurrent execution of transactions in 

database systems. 

 

Syllabus 

1.Introduction ( 6 Hrs) 

Characteristics of database approach, data models, database system architecture and data 

independence. 

2.Entity Relationship (ER) Modeling (8 Hrs) 

Entity types, relationships, constraints. 

3.Relation data model (20 Hrs) 

Relational model concepts, relational constraints, relational algebra, SQL queries 

4. Database design (15 Hrs) 

Mapping ER/EER model to relational database, functional dependencies, Lossless 

decomposition, 

Normal forms (upto BCNF). 

5. Transaction Processing (3 Hrs) 

ACID properties, concurrency control & recovery 

6. File Structure and Indexing (8 Hrs) 



Operations on files, File of Unordered and ordered records, overview of File organizations, 

Indexing structures for files( Primary index, secondary index, clustering index), 

Multilevel indexing using B and B+ trees. 

 

Books Recommended: 

1. R. Elmasri, S.B. Navathe, Fundamentals of Database Systems 6th Edition, Pearson 

Education, 2010. 

2. R. Ramakrishanan, J. Gehrke, Database Management Systems 3rd Edition, McGraw-Hill, 

2002. 

3. Silberschatz, H.F. Korth, S. Sudarshan, Database System Concepts 6th Edition, 

McGrawHill, 2010. 

4. R. Elmasri, S.B. Navathe Database Systems Models, Languages, Design and application 

Programming, 6th Edition, Pearson Education, 2013. 

 

Database Management Systems Lab 

Credit: 1          30Hrs 

 

Create and use the following database schema to answer the given queries. 

EMPLOYEE Schema 

Field Type NULL KEY DEFAULT 

Eno Char(3) NO PRI NIL 

Ename Varchar(50) NO NIL 

Job_type Varchar(50) NO NIL 

Manager Char(3) Yes FK NIL 

Hire_date Date NO NIL 

Dno Integer YES FK NIL 

Commission Decimal(10,2) YES NIL 

Salary Decimal(7,2) NO NIL 

DEPARTMENT Schema 

Field Type NULL KEY DEFAULT 

Dno Integer No PRI NULL 

Dname Varchar(50) Yes NULL 

Location Varchar(50) Yes New Delhi 

Query List 

1. Query to display Employee Name, Job, Hire Date, Employee Number; for each employee 

with the Employee Number appearing first. 

2. Query to display unique Jobs from the Employee Table. 

3. Query to display the Employee Name concatenated by a Job separated by a comma. 

4. Query to display all the data from the Employee Table. Separate each Column by a comma 

and name the said column as THE_OUTPUT. 

5. Query to display the Employee Name and Salary of all the employees earning more than $2850. 

6. Query to display Employee Name and Department Number for the Employee No= 7900. 

7. Query to display Employee Name and Salary for all employees whose salary is not in the 

range of $1500 and $2850. 

8. Query to display Employee Name and Department No. of all the employees in Dept 10 

and Dept 30 in the alphabetical order by name. 

9. Query to display Name and Hire Date of every Employee who was hired in 1981. 

10. Query to display Name and Job of all employees who don„t have a current Manager. 



11. Query to display the Name, Salary and Commission for all the employees who 

earn commission. 

12. Sort the data in descending order of Salary and Commission. 

13. Query to display Name of all the employees where the third letter of their name is ‗A„. 

 

14. Query to display Name of all employees either have two ‗R„s or have two ‗A„s in their 

name and are either in Dept No = 30 or their Manger„s Employee No = 7788. 

15. Query to display Name, Salary and Commission for all employees whose Commission 

Amount is 14 greater than their Salary increased by 5%. 

16. Query to display the Current Date. 

17. Query to display Name, Hire Date and Salary Review Date which is the 1st Monday after 

six months of employment. 

18. Query to display Name and calculate the number of months between today and the date 

each employee was hired. 

19. Query to display the following for each employee <E-Name> earns < Salary> monthly 

but wants < 3 * Current Salary >. Label the Column as Dream Salary. 

20. Query to display Name with the 1st letter capitalized and all other letter lower case and 

length of their name of all the employees whose name starts with ‗J„, „A„ and ‗M„. 

21. Query to display Name, Hire Date and Day of the week on which the employee started. 

22. Query to display Name, Department Name and Department No for all the employees. 

23. Query to display Unique Listing of all Jobs that are in Department # 30. 

24. Query to display Name, Dept Name of all employees who have an ‗A„ in their name. 

25. Query to display Name, Job, Department No. And Department Name for all the 

employees working at the Dallas location. 

26. Query to display Name and Employee no. Along with their Manger„s Name and the 

Manager„s employee no; along with the Employees„ Name who do not have a Manager. 

27. Query to display Name, Dept No. And Salary of any employee whose department No. 

and salary matches both the department no. And the salary of any employee who earns 

a commission. 

28. Query to display Name and Salaries represented by asterisks, where each asterisk (*) 

signifies $100. 

29. Query to display the Highest, Lowest, Sum and Average Salaries of all the employees 

30. Query to display the number of employees performing the same Job type functions. 

31. Query to display the no. of managers without listing their names. 

32. Query to display the Department Name, Location Name, No. of Employees and the 

average salary for all employees in that department. 

33. Query to display Name and Hire Date for all employees in the same dept. as Blake. 

34. Query to display the Employee No. And Name for all employees who earn more than 

the average salary. 

35. Query to display Employee Number and Name for all employees who work in a 

department with any employee whose name contains a ‗T. 

36. Query to display the names and salaries of all employees who report to King. 

37. Query to display the department no, name and job for all employees in the Sales Department. 

 
   
 
 
 
 
 



 
 
Minor Course: 
 
 COMP 4021  :Programming in C 
 (For other allied discipline) 

 

  Credit :3                      45 Hrs 

 

Course Objective 

The course is designed to provide complete knowledge of C language. Students will be able to develop 

logics which will help them to create programs, applications in C. Also by learning the basic programming 

constructs they can easily switch over to any other language in future. 

 

Course Learning Outcomes: After successful completion of the Course a student will be able to: 

i. Develop problem solving skills coupled with top-down design principles. 

ii. Become skilled at developing simple algorithms and flow charts. 

iii. Convert the algorithms into simple C programs. 

iv. Understand code organization and functional hierarchical decomposition. 

v. Develop simple C programs for solving real life problems. 

 

 

Syllabus: 

Introduction: Basic Structure, Character sets, Keywords, Identifiers, Constants, Variables, Data 

Types, Program Structure. Operators: Arithmetic, Relational, Logical and Assignment.(15 Hrs) 

Increment, Decrement and Conditional, Operator Precedence and Associations; Assignment, 

Initialization, Expressions. Expression evaluation and type conversion. Formatted input and output, 

Conditional statements, Branching and looping, Array. (15 Hrs)  

Functions – Arguments passing, Return values and their types, recursion . String handling with 

arrays, String handling functions,. Enumerated data types. Structures. Arrays of structures. Arrays 

within structures, union 

(10 Hrs) 

File handlings: Opening, Closing, I/O operations.(5 Hrs) 
 

C language Practical: 

Credit: 01 30 Hours 

 

1. WAP to print the sum and product of digits of an integer. 

2. WAP to reverse a number. 

3. WAP to compute the sum of the first n terms of the following series S = 1+1/2+1/3+1/4+…… 

4. WAP to compute the sum of the first n terms of the following series S =1-2+3-4+5……………. 

5. Write a function that checks whether a given string is Palindrome or not. Use this 

function to find whether the string entered by user is Palindrome or not. 

6. Write a function to find whether a given no. is prime or not. Use the same to 

generate the prime numbers less than 100. 

7. WAP to compute the factors of a given number. 

8. Write a macro that swaps two numbers. WAP to use it. 

 

 



 

9. WAP to print a triangle of stars as follows (take number of lines from user): 

 

* 

 

*** 

 

***** 

 

******* 

 

********* 

10. WAP to perform following actions on an array entered by the user: 

i)     Print the even-valued elements 

ii) Print the odd-valued elements 

iii) Calculate and print the sum and average of the elements of array 

iv) Print the maximum and minimum element of array 

v) Remove the duplicates from the array 

vi) Print the array in reverse order 

The program should present a menu to the user and ask for one of the options. The 

menu should also include options to re-enter array and to quit the program. 

11. WAP that prints a table indicating the number of occurrences of each alphabet in the 

text entered as command line arguments. 

12. Write a program that swaps two numbers using pointers. 

13. Write a program in which a function is passed address of two variables and then alter its 

contents. 

 

14. Write a program which takes the radius of a circle as input from the user, passes 

it to another function that computes the area and the circumference of the circle and 

displays the value of area and circumference from the main() function. 

 

15. Write a menu driven program to perform following operations on strings: 

• Show address of each character in string 

• Concatenate two strings without using strcat function. 

• Concatenate two strings using strcat function. 

• Compare two strings 

• Calculate length of the string (use pointers) 

• Convert all lowercase characters to uppercase 

• Convert all uppercase characters to lowercase 

• Calculate number of vowels 

• Reverse the string 

 

16. Given two ordered arrays of integers, write a program to merge the two-arrays to 

get an ordered array. 

17. WAP to display Fibonacci series (i)using recursion, (ii) using iteration 

18. WAP to calculate Factorial of a number (i)using recursion, (ii) using iteration 

19. WAP to calculate GCD of two numbers (i) with recursion (ii) without recursion. 

20. Create Matrix class using templates. Write a menu-driven program to perform following Matrix 



operations (2-D array implementation): 

21. Sum b) Difference c) Product d) Transpose 

22. Write a menu-driven program, using user-defined functions to find the 

area of rectangle, square, circle and triangle by accepting suitable input 

parameters from user. 

23. WAP to display the first n terms of Fibonacci series. 

24. WAP to find factorial of the given number. 

25. WAP to find sum of the following series for n terms: 1 – 2/2! + 3/3! --------- n/n! 

26. WAP to calculate the sum and product of two compatible matrices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


