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Program Outcome:

After completion of the B.Sc. Degree program, the students will be able to
	PO No.
	Program Outcome
	Cognitive Level

	PO 1
	Recognize the scientific concepts and tempers that can be advantageous for society, as scientific advancements have the potential to foster rapid growth within nations or communities.
	R

	PO 2
	Understand scientific knowledge and engage in sharing dialogues with fellow stakeholders; raise awareness about the ethical and sustainable use of resources.
	U

	PO 3
	Comprehend and implement environmental considerations and sustainable development as fundamental interdisciplinary priorities.
	U, Ap

	PO 4
	Develop the capability to conduct experiments, analyze, and interpret precise outcomes, thereby acquiring problem-solving skills and engaging in critical, autonomous, and innovative thought processes.
	An, E, C

	PO 5
	Acquire proficiency to apply and generate innovative ideas, granting a competitive edge for pursuing advanced studies either domestically or internationally, as well as for securing positions in academia, research, or industry.
	Ap, E

	PO 6
	Utilize the comprehensive understanding of applied subjects to cultivate professional and employable skills, enabling students to build careers and venture into entrepreneurship across various domains.
	C


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

Programme Specific Outcome:

After completion of the B.Sc. Computer Science (Honours)  programme the students would be able to
	PSO No.
	Program Specific Outcome
	Cognitive Level

	PSO1
	Students will get relate theoretical and practical knowledge of a technical subject with the areas included like computer system architecture, c,c++, JAVA, operating system, data structure, database, networking, software engineering etc.
	E

	PSO2
	Students will have experimental training with the practical papers and design to solve a problem.
	C

	PSO3
	Students will apply and associate advance topics like Artificial Intelligence,data mining, cloud computing, big data, Hadoop, Python etc.
	An, Ap

	PSO4
	Identify the application areas of various topics and to recognize them with related areas in the IT industry and to communicate for advance research.
	R

	PSO5
	Aware them for recognize their work to publish in reputed journals. Develop and demonstrate in house application as project work.
	Ap

	PSO6
	Ability to explain the logical and analytical thinking.
	U


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating
Credit Distribution across the Computer Science Honours Course
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	Abbreviations used:

COR = Core Courses
MIN = Minor
GE = Generic Electives

SEC = Skill Enhancement Courses


DSC for HONOURS/MAJOR

MIN for MINOR

COR for MULTIDISCIPLINARY

Question Pattern

Full Marks: 50
Section I
 Answer any five questions  5× 2=10
Section II
 Answer any five questions   5× 8=40
	SEMESTER – I

	Course name
	Computer Fundamentals and programming with C
Computer Fundamentals and programming with C Lab

	Course code
	CMSDSC101T/CMSMIN101T/CMSCOR101T  CMSDSC101P/CMSMIN101P/CMSCOR101P

	Number of lectures
	45+60=105

	Credits
	

	Marks
	50+(25+25) = 100


Course Objectives:

After completion of this course the student will be able to
	Sl. No.
	Course Objectives:

	1:
	Explain the fundamentals of C programming

	2:
	Develop , classify and distinguish between the procedure-oriented programming

	3:
	Simplify and solve a problem with a computer language

	4:
	Relate different operations and select and use different features for various solution purpose to solve problems and also able to recognize the solution of any problem.


         CMSDSC101T/CMSMIN101T/CMSCOR101T:
Computer Fundamentals and programming with C
Theory:45Lectures
1. Overview of C
(5 Lectures)
History, Basic Structure, Algorithms, Structured programming constructs. Character sets, Tokens, Keywords, Constants, Variables, Data Types, Declaration of storage classes.

2. Operators, Expressions and Preprocessor
(8 Lectures) Arithmetic,Relational,Logical and Assignment; Increment and Decrement and Conditional, Bitwise,Specialoperator,OperatorPrecedenceandAssociativity;ArithmeticExpressions,Evaluationof expression,typecasting.Comments,Inputandoutputoperations.UnderstandingthePreprocessorDirectives (#include, #define, #error, #if, #else, #elif, #endif, #ifdef, #ifndef and #undef), Macros

3. Decision and Loop Control Structure
(7 Lectures) If-elsestatements,Nestedif-else,switch,Conditionaloperator.While,do-While,forloop,break statements, continue statements, goto statements.

4. Functions and Arrays
(7 Lectures)
Utility of functions, Call by Value, Call by Reference, Functions returning value,Voidfunctions,Inline Functions, Return data typeoffunctions,Functionsparameters,DifferentiatingbetweenDeclarationand Definition of Functions, Command Line Arguments/Parameters in Functions, Functions with variable number of Arguments.

Creating and Using One Dimensional Arrays (Declaring and Defining an Array, Initializing an Array, Accessing individual elementsinanArray,Manipulatingarrayelementsusingloops),UseVarioustypes of arrays(integer,floatandcharacterarrays/Strings)Two-dimensionalArrays(Declaring,Definingand InitializingTwoDimensionalArray,WorkingwithRowsandColumns),Introductionto Multi-dimensional arrays, return statement, return values and their types, String handling with arrays, String handling functions, recursion

5. User defined Data types and Memory Allocation
(6 Lectures) Enumerateddatatypes,Structures.Structurearrays,PointerstoFunctionsandStructures,Unions. Differentiating between static and dynamic memory allocation, useofmalloc,callocandfreefunctions, use of new and delete operators, storage of variables in static and dynamic memory allocation

6. Pointers & File Access
(12 Lectures)
Definition and initialization, Pointer arithmetic, Pointers and arrays, String functions andmanipulation, Dynamic storage allocation.Opening and closing a file (useoffstreamheaderfile,ifstream,ofstream), Reading and writing Text Files, Using put(), get(), read() and write() functions, Random access in files,

         CMSDSC101P/CMSMIN101P/CMSCOR101P:
Computer Fundamentals and programming with C
Practical:60Lectures
Instruction:Use an open source C compiler.
1. Writeaprogram(WAP)toprintthesumandproductofdigitsofan integer.
2. WAPtoreverseanon-negativeinteger.
3. WAPtocomputethesumofthefirstntermsofthefollowingseries, S =1-2+3- 4+5…………….
4. Writeafunctiontofindwhetheragivenno.isprimeornot.Usethesametogeneratethe prime numbers less than 100.
5. WriteafunctionthatcheckswhetheragivenstringisPalindromeornot.Usethisfunction to find whether the string entered by the user is Palindrome or not.
6. WAPtocomputethefactorsofagivennumber.
7. WAPtoswaptwonumbersusingmacro.
8. WAPtoprintatriangleofstarsasfollows(takenumberoflinesfromuser):
*
***
*****
*******
*********
10. WAPtoperformfollowingactionsonanarrayenteredbytheuser:
a. Print the even-valued elements
b. Print the odd-valued elements
c. Calculate and print the sum and average of the elements of array
d. Print the maximum and minimum element of array
e. Remove the duplicates from the array
f. Print the array in reverse order
(Theprogramshouldpresentamenutotheuserandaskforoneoftheoptions.Themenu should also include options to re-enter the array and to quit the program.)

11. WAPthatprintsatableindicatingthenumberofoccurrencesofeachalphabetinthetext entered as command line arguments.

12. Writeaprogramthatswapstwonumbersusingpointers.
13. Write a program in which a function passes the 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 theareaandthecircumferenceofthecircleanddisplaysthevalueofarea and circumference from the main() function.

15. Writeaprogram to find the sum of n elements entered by the user. To write this program, allocate memory dynamically using malloc() / calloc() functions or new operators.

16. Writeamenudrivenprogramtoperformfollowingoperationsonstrings:
a. Show address of each character in string
b. Concatenate two strings without using strcat function.
c. Concatenate two strings using strcat function.
d. Compare two strings
e. Calculate length of the string (use pointers)
f. Convert all lowercase characters to uppercase
g. Convert all uppercase characters to lowercase
h. Calculate number of vowels
i. Reverse the string
17. Given two ordered arrays of integers, write a program to mergethetwo-arraystogetanordered array.
18. WAPtodisplayFibonacciseries(i)usingrecursion,(ii)using iteration.
19. WAPtocalculateFactorialofanumber(i)usingrecursion,(ii)using iteration.
20. WAPtocalculateGCDoftwonumbers(i)withrecursion(ii)without recursion.
21. Write
a
menu-driven
program
to
perform
following
Matrix
operations
(2-D
array implementation): a) Sum b) Difference c) Product d) Transpose

22. Copy the contents of one text file to another file, after removing all whitespaces.
23. Write a function that reverses the elements of an array in place. The function must accept only one pointer value and return void.

24. Writeaprogramthatwillread10integersfromtheuserandstoretheminanarray.Implementan array using pointers. The program will print the array elements in ascending and descending order.
25. Add two distances in a meter kilometer system using structure.
26. Add two complex numbers using structures.
27. Calculate the difference between two time periods using structures.
Course Outcomes:

After completion of this course the student will be able to
	CO No.
	Course Outcomes:
	PO Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Explain the basics of C programming
	PO 2,3
	PSO 6
	U

	CO-2
	Develop , classify and distinguish between the procedure-oriented  programming
	PO 4,6
	PSO 2,3
	C, An

	CO-3
	Simplify and solve a problem with a computer language
	PO 4,5
	PSO 3,5
	Ap, An

	CO-4
	Relate different operations select different features for various solution purpose to solve problems and also able to recognize the solution of any problem.
	PO 1,3,4,5
	PSO 1,3,4,5
	E,Ap,R

	CO-5
	Enhance the logical development of students to solve problems for carrier development in the software development domain
	PO 3,5
	PSO 3,5
	Ap


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks
1. LetUsC,Kanetkar,BPB Publication.
2. ProgramminginANSIC,Balaguruswamy,McGraw Hill.
ReferenceBooks
1. Programming with C, Byron S. Gottfried, McGraw Hill.
2. The C Programming Language, Kernighan and Dennis Ritchie, PHI.
3. The Complete reference C, Herbert Schildt, McGraw Hill.
4. ProgrammingLanguages,AllenB.Tucker,TataMcGrawHill.
	SEMESTER – II

	Course name
	Data Structures using C++

Data Structures using C++ Lab

	Course code
	CMSDSC202T/CMSMIN202T/CMSCOR202T,

CMSDSC202P/CMSMIN202P/CMSCOR202P

	Number of lectures
	45+60=105

	Credits
	

	Marks
	50+(25+25)=100


Course Objectives:

After completion of this course the student will be able to

	Sl No.
	Course Objectives:

	1:
	Describe the different data structures to store and process on data using c++

	2:
	Describe and develop the concept of store data into the different data structures

	3:
	Classify of data structure and use different techniques to process on data using c++. Choose and recognize data structures to process on specific problems

	4:
	Classify the different types of sorting and searching techniques with their performance


         CMSDSC202T/CMSMIN202T/CMSCOR202T:
DataStructuresusingC++
Theory:45Lectures
1. Introduction
(5 Lectures)
Data Object,AbstractDataType,DataStructuresandDataTypes.TypesofDataStructures–Linearand non-linear DataStructures.SingleandMulti-dimensionalArrays,AddressCalculations,SparseMatrices (Array Representation).

2. Linked Lists
(7 Lectures)
Singly, Doubly and Circular Lists (Array and Linked representation); Operations on Lists. Sparse Matrices (Linked Representation).

3. Stacks and Queues
(9 Lectures)
Implementing single / multiple stack/s in an Array; Prefix, Infix and Postfix expressions, Utility and conversion of these expressions from one to another; Applications of stack; Limitations of Array representation of stack. Array and Linked representation of Queue, De-queue, Priority Queues

4. Recursion
(5 lectures)
Developing Recursive Definition of Simple Problems and their implementation; Advantages and Limitations of Recursion; Understanding what goes behind Recursion (Internal Stack Implementation)

5. Binary Trees
(10 Lectures)
Introduction; Properties, Binary Trees Traversals (Recursive and Non-Recursive), Binary Search Trees (Insertion, Deletion), Recursive and Iterative Traversals in Binary Search Trees;ThreadedBinaryTrees (Concept only); Height-Balanced Trees (Concept only).

6. Searching,SortingandHashing
(9 Lectures)
Linear Search, Binary Search, Comparison of Linear and Binary Search, Selection Sort, Insertion Sort, Bubble Sort, Comparison of Sorting Techniques. Introduction to Hashing,ResolvingcollusionbyOpen Addressing, Coalesced Hashing, Separate Chaining and simple examples.

         CMSDSC202P/CMSMIN202P/CMSCOR202P:
Data Structures using C++
Practical:60Lectures
Instruction:Use an open source C++ compiler.
1. Write a program to search an element from a list.GiveuserstheoptiontoperformLinearor Binary search.
2. WAP to sort a list of elements. Give userstheoptiontoperformsortingusingInsertionsort, Bubble sort or Selection sort.
3. Implement Linked List. Include functions for insertion, deletion and search of a number, reverse the list and concatenate two linked lists (include a function and also overload operator +).
4. Implement Doubly Linked List. Include functions for insertion, deletion and search of a number, reverse the list.
5. ImplementCircularLinkedList.Includefunctionsforinsertion,deletionandsearchofa number, reverse the list.
6. Perform Stack operations using Linked List implementation.
7. Perform Stack operations using Array implementation.
8. Perform Queues operations using Circular Array implementation.
9. CreateandperformdifferentoperationsonDouble-endedQueuesusingLinkedList implementation.
10. WAPtoscanapolynomialusingalinkedlistandaddtwo polynomials.
11. WAPtocalculatefactorialandtocomputethefactorsofagivenno.(i)usingrecursion,
(ii) using iteration
12. WAPtodisplayFibonacciseries(i)usingrecursion,(ii)using iteration
13. WAPtocalculateGCDoftwonumbers(i)withrecursion(ii)without recursion
14. WAPtocreateaBinarySearchTreeandincludefollowingoperationsintree:
i. Insertion (Recursive and Iterative Implementation)
ii. Deletion by copying
iii. Deletion by Merging
iv. Search a no. in BST
v. Displayitspreorder,postorderandinordertraversalsRecursively
vi. Displayitspreorder,postorderandinordertraversalsIteratively
vii. Display its level-by-level traversals
viii. Count the non-leaf nodes and leaf nodes
ix. Display height of tree
x. Create a mirror image of tree
xi. CheckwhethertwoBSTsareequalornot
15. WAPtoconverttheSparseMatrixintonon-zeroformandvice-versa.
16. WAPtoreversetheorderoftheelementsinthestackusingadditional stack.
17. WAPtoreversetheorderoftheelementsinthestackusingadditional Queue.
18. WAPtoimplementDiagonalMatrixusingaone-dimensionalarray.
19. WAPtoimplementLowerTriangularMatrixusingaone-dimensionalarray.
20. WAPtoimplementtheUpperTriangularMatrixusingaone-dimensionalarray.
21. WAPtoimplementSymmetricMatrixusingaone-dimensionalarray.
Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Describe the different data structures to store and process on data
	PO 2,3
	PSO 6
	U

	CO-2
	Describe and develop the concept of store data into the different data structures
	PO 2,6
	PSO 2,6
	C, U

	CO-3
	Classify of data structure and use different techniques to process on data
	PO 3,4,5
	PSO 3,5
	An, Ap

	CO-4
	Classify the different types of sorting and searching techniques with their performance
	PO 4
	PSO 3
	An

	CO-5
	Choose and recognize data structures to process on specific problems
	PO 1,5
	PSO 1,4
	E, R


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

Text Books
1. AaronM.Tenenbaum,MosheJ.Augenstein,YedidyahLangsam,"DataStructuresUsingCand C++:, Second edition, PHI, 2009.

2. SartajSahni,DataStructures,"AlgorithmsandapplicationsinC++",SecondEdition,Universities Press, 2011.

Reference Books
Robert L. Kruse, "Data Structures and Program Design in C++", Pearson,1999.
2. D. S. Malik, Data Structure using C++, Second edition, Cengage Learning, 2010.
3. MarkAllenWeiss,"DataStructuresandAlgorithmsAnalysisinJava",PearsonEducation,3rd edition, 2011

4. AaronM.Tenenbaum,MosheJ.Augenstein,YedidyahLangsam,"DataStructuresUsingJava”, 2003.
5. Samanta,D."Classicdatastructures.",PHI,Terminology2(2001):1.
6. Adam Drozdek, "Data Structures and algorithm in C++", Third Edition, Cengage Learning, 2012.
	SEMESTER – III

	Course name
	Basic Electronics with Digital Logic  

Basic Electronics with Digital Logic Lab

	Course code
	CMSDSC303T, CMSDSC303P

	Number of lectures
	45+60=105

	Credits
	

	Marks
	50+(25+25)=75


Course Objectives:

After completion of this course the student will be able to

	Sl. No.
	Course Objectives:

	1
	Describe the basics of elementary basic electronics circuits, boolean algebra, logic gates, k-map method.

	2
	Design and describe different basic electronics circuits and different building blocks of different combinational and sequential logic circuits (adder, subtractor, Mux, Decoder, Flip-flop, register, Counter etc )

	3
	Analyze and illustrate various logic circuits using the existing logic and logic circuits.

	4
	Relate and analyze the different applications using the existing circuits.

	5
	Describe the different circuits of data converters.


CMSDSC303T:BasicElectronicswithDigitalLogic
Theory:45Lectures
1. Elementary Physics of semiconductors
(6Lectures) Intrinsic and Extrinsic semiconductors, P & N type, Diode & its applications: P-N Junction diodes, Biasing of a junction diode, Depletion region & its effect, Diode as a rectifier, Types of diodes, LED, LCD. Elementary concepts of FET, MOS, CMOS, and realization of TTL circuit

2. Principle of junction transistors
(7 Lectures)
Current components of a transistor, Modes of a transistor (CB, CE and CC) and their properties, I/O characteristics of a transistor in CE mode. Relation between parameters of Transistor, Biasing of a transistor: Q point, load line, Self-bias, fixed bias & collector to base bias. Amplifiers: Concepts, Brief idea of Class A & B. Inverters using Transistors–transfer characteristics and threshold voltages.

3. Combinational Circuits
(8 Lectures)
Realization of AND and OR Gates using diodes and NOT Gate using transistors, Standard Gate Assemblies, IC chips packaging nomenclature, Half and Full Adder(3 & bit), Multi-bit adders–Ripple carry and Carry Look Ahead Adder, Adder/Subtractor, BCD-Adder.

4. Data selectors/multiplexers:
(8 Lectures)
Expansions, reductions, function realization, universal function realization, multi-function realization, Decoders: functionrealization,Demultiplexerandfunctionrealization,Encoder,PriorityEncoder,Parity bit Generator/checker, Gray Code Generator, Code Converters.

5. Sequential Circuits
(12 Lectures)
Model of Sequential computing, Difference between Combinational and Sequential circuit, RS Latch: using NAND and NOR Gates,RSLatchasaStaticRAMCell,ProblemsofBasicLatchcircuits,Digital Clock – Duty Cycle, Rising time, Falling time, Clocked Flip Flops - SR, JK, D, T, Level Trigger and Edge Trigger, Excitation Functions of each flip-flops, Flip-flops with Preset and Clear, Application of Flip-flops: Asynchronous Counter(UP/DOWN) upto 4 bit counter, Decade Counter, Mod – n Counter, Synchronous Counters – different mod counters, Ring counter, Registers, Shift Registers.

6. Data Converter
(4 Lectures)
D/A Conversion principle using basic circuit, R-2R Ladder circuit, Counter based A/D converter, Successive approximation method for A/D conversion.

CMSDSC303P:BasicElectronicswithDigitalLogic
Practical:60Lectures
1. Implement Half Adder/Half Subtractor/Full Adder/Full Subtractor using Logic Gates. Realize a logic function using basic/universal gates in SOP and POS form. Study the functionalities of 7483 and design a BCD adder using 7483 or equivalent.
2. Design of two level AND – OR, NAND –NAND, NOR-NOR circuits to realize anytruthtable. Realize XOR in two level and multilevel.
3. Designa4bit2’scomplementadder– subtractorunitusing7483orequivalentandXOR gates.
4. Design a circuit to convert BCD numbers to corresponding gray codes.
5. Designa4:1MUXusingNANDgates.Studyof74153and74151.DesignFullAdder/Subtractor using MUX.
6. Designa2:4decoderusingNANDgates.Studyof74155and74138.DesignFull Adder/Subtractor using decoders.
7. Design a parity generator/checker using basic gates.
8. Design magnitude comparator using basic/universal gates. Study of 7485.
9. Design a seven segment display unit.
10. RealizeS-R,D,J-KandTflip-flopsusingbasicgates.(StudytheundefinedstateinS-Rflip-flop).
11. Designashiftregister(shiftleftandshiftright)usingflip-flops.(Studythefunctional characteristics of IC74194 with emphasis on timing diagram).
12. Design Asynchronous and Synchronous counters. Study of IC 74193.
Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Describe the basics  of elementary basic electronics circuits, boolean algebra, logic gates.
	PO 2,3
	PSO 6
	U

	CO-2
	Design and discuss on the different building blocks and logics of different combinational and sequential logic circuits. 
	PO 2,3,6
	PSO 2,6
	C, U

	CO-3
	Analyze and illustrate different logic circuits using the existing logic and logic circuits.
	PO 3,4,5
	PSO 3,5
	An, Ap

	CO-4
	Relate and analyze the different applications using the existing circuits.
	PO 4,5
	PSO 1,3
	E, An

	CO-5
	Describe the different circuits of data converters.
	PO 1,2,3
	PSO 4,6
	U, R


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks
1. IntroductiontoComputerSciencebyP.K.Sinha,PHI
2. Electronics Fundamentals and Applications by D. ChattopadhayandP.C.Rakshit,6thEdition, New Age International (P)

ReferenceBooks
1. DigitalSystemsPrinciplesandApplicationsbyRonalJ.TocciandNealS.Widmer,8th Edition, PHI

2. Digital Fundamentals by Floyd, Pearson Education
3. ElectronicsDevicesandCircuitTheorybyBoylestad,Nashelsky,PHI
4. DigitalCircuitsandDesignbyS.Salivahanan,5thEdition,OxfordUniversityPress
5. Digital Logic and Computer Design by Morris Mano, PHI
6. Digital Principle and Applications by Malvino & Leach, TMH
7. Computer System Architecture by M. Morris Mano
	SEMESTER – IV

	Course name
	ObjectOrientedPrograming 
ObjectOrientedPrograming Lab

	Course code
	CMSDSC404T, CMSDSC404T 

	Number of lectures
	45+60=120

	Credits
	

	Marks
	50+(25+25)=75


Course Objectives:

After completion of this course the student will be able to

	Sl. No.
	Course Objectives:

	1
	Explain the basic structure of object oriented programming and JAVA programming

	2
	Describe the concept of object oriented programming language and compare with other languages

	3
	Use different packages and classes. Develop networking concept in JAVA and JDBC for database connectivity

	4
	Develop threading concept and apply exception handling and also analyze.


CMSDSC404T:ObjectOrientedPrograming
Theory:45Lectures
1. Object-Oriented Programming Overview
(4Lectures)
Principles of Object-Oriented Programming, Data Abstraction and Information Hiding, Defining & Using Classes, Controlling Access to Class Members, Class Constructors, Method Overloading, Class Variables & Methods, Objects as parameters, final classes, Object class, Garbage Collection.

2. Introduction to Java
(4 Lectures)
JavaArchitectureandFeatures,UnderstandingthesemanticandsyntaxdifferencesbetweenC++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,DecisionMakingConstructs(conditionalstatementsandloops)andNesting,JavaMethods
(Defining, Scope, Passing and Returning Arguments, Type Conversion and Type and Checking, Built-in Java Class Methods),

3. Arrays, Strings and I/O
(8 Lectures)
Creating & Using Arrays (One Dimensional 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.

4. Inheritance, Interfaces, Packages, Enumerations, Autoboxing and Metadata

(14lectures) Inheritance:(SingleLevelandMultilevel,MethodOverriding,DynamicMethodDispatch, 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 andDatabase Connectivity
(15Lectures) 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..Accessing and manipulating databases using JDBC.

CMSDSC404P:ObjectOrientedPrograming
Practical:60Lectures
Instruction:Use an open source JAVA compiler.
1. Tofindthesumofanynumberofintegersenteredascommandlinearguments
2. Tofindthefactorialofagiven number
3. Tolearnuseofasingledimensionalarraybydefiningthearraydynamically.
4. Tolearnuseof.lenthincaseofatwodimensionalarray
5. Toconvertadecimaltobinary number
6. Tocheckifanumberisprimeornot,bytakingthenumberasinputfromthekeyboard
7. Tofindthesumofanynumberofintegersinteractively,i.e.,enteringeverynumberfromthe keyboard, whereas the total number of integers is given as a command line argument Write a program that show working of different functions of String and StringBuffer classes like setCharAt, setLength(), append(), insert(), concat()and equals().

8. Write a program to create a ―distanceǁ 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
9. Modify the ―distanceǁ class by creatingconstructorforassigningvalues(feetandinches)tothe distance object. Create another objectandassignasecondobjectasreferencevariabletoanother object reference variable. Further create a third object which is a clone of the first object.
10. Write a program toshowthatduringfunctionoverloading,ifnomatchingargument is found, then java will applyautomatictypeconversions(fromlowertohigherdata type)
11. Write a program to show the difference between public and private access specifiers. The programshouldalsoshowthatprimitivedatatypesarepassedbyvalueandobjectsarepassedby reference and to learn use of final keyword
12. Write a program to show the use of static functions and to pass variable length arguments in a function.
13. Writeaprogramtodemonstratetheconceptofboxingandunboxing.
14. Create a multi-file programwhereinonefileastringmessageistakenasinputfromtheuserand the function to display the message on the screen is given in another file (make use of Scanner package in this program).
15. Write a program to create a multilevel package and also creates a reusable class to generate Fibonacci series, where the function to generate Fibonacci series is given in a different file belonging to the same package.
16. Write a program that creates illustrates different levels of protection in classes/subclasses belonging to same package or different packages
17. Write a program ―Divide By Zero 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.
18. Write a program to show the use of nested try statements that emphasizes the sequence of checking for catch handler statements.
19. Write a program to create your own exception types to handle situations specific to your application(Hint: Define a subclass of Exception which itself is a subclass of Throwable).

20. Writeaprogramtodemonstrateprioritiesamongmultiplethreads.
21. Write a program to demonstrate multithread communication by implementing synchronization among threads (Hint: you can implement a simple producer and consumer problem).
Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Explain the basic structure of object oriented programming and JAVA programming
	PO 2,3
	PSO 6
	U

	CO-2
	Describe the concept of object oriented programming language and compare with other languages
	PO 2,3,4,5
	PSO 1,6
	U, E

	CO-3
	Use different packages and classes
	PO 3,5
	PSO 3,5
	Ap

	CO-4
	Develop threading concept and apply exception handling and also analyze and execute GUI based applications using AWT
	PO 3,4,5,6
	PSO 2,3,5
	C, Ap, An

	CO-5
	Develop networking concept in JAVA and JDBC for database connectivity
	PO 4,6
	PSO 2
	C

	CO-6
	Understand and recognize the total responsibilities of different users and administrators
	PO 2,3,6
	PSO 4,6
	U, R


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks
1. KenArnold,JamesGosling,DavidHomes,"TheJavaProgrammingLanguage",4thEdition, 2005.
2. JamesGosling,BillJoy,GuyLSteeleJr,GiladBracha,AlexBuckley"TheJavaLanguage Specification, Java SE 8 Edition (Java Series)", Published by Addison Wesley, 2014.

ReferenceBooks
2. JoshuaBloch,"EffectiveJava"2ndEdition,Publisher:Addison-Wesley,2008.
3. CayS.Horstmann,GaryCornell,"CoreJava2Volume19thEdition,Printice Hall.2012
4. CayS.Horstmann,GaryCornell,"CoreJava2Volume2-AdvancedFeatures",9thEdition, Printice Hall.2013
5. Bruce Eckel, "Thinking in Java", 3rd Edition, PHI, 2002.
6. E.Balaguruswamy,"ProgrammingwithJava",4thEdition,McGraw Hill.2009.
7. Paul Deitel, Harvey Deitel, "Java: How to Program", 10th Edition, Prentice Hall, 2011.
8. "Head First Java '', Orielly Media Inc. 2nd Edition, 2005.
9. DavidJ.Eck,"IntroductiontoProgrammingUsingJava",PublishedbyCreateSpaceIndependent Publishing Platform, 2009.

10. JohnR.Hubbard,"ProgrammingwithJAVA",Schaum'sSeries,2ndEdition,2004.
	SEMESTER – IV(MAJOR), SEMESTER- III (MINOR, MDC)

	Course name
	Operating Systems

Operating Systems Lab

	Course code
	CMSDSC405T/CMSMIN303T/CMSCOR303T

CMSDSC405P/CMSMIN303P/CMSCOR303P

	Number of lectures
	45+60=105

	Credits
	

	Marks
	50+(25+25)=100


Course Objectives:

After completion of this course the students will be able to

	Sl. No.
	Course Objectives:

	1
	Describe the performance of operating system in a computer

	2
	Relate the different resources in computer system during execution of process.

	3
	Use different algorithms to solve different problems occurs during execution. Illustrate the performance of execution of process and also explain the reason

	4
	Identify and use the existing algorithms to create new algorithm to solve different related problems.


CMSDSC405T/CMSMIN303T/CMSCOR303T:
OperatingSystems
Theory:45Lectures
1. Introduction
(7 Lectures)
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 Lectures)
Processor and user modes, kernels, system calls and system programs.
3. ProcessManagement
(16 Lectures)
System view oftheprocessandresources,processabstraction,processhierarchy,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
(8 Lectures)
Physicalandvirtualaddressspace;memoryallocationstrategies–fixedandvariable partitions, paging, segmentation, virtual memory

5. File and I/O Management
(8 Lectures)
Directory structure, file operations, file allocation methods, device management.
CMSDSC405P/CMSMIN303P/CMSCOR303P:
OperatingSystems
Practical:60Lectures
Note:InPracticalExamination60%weightedinGroupIandrestinGroupIIareallotted.
GroupI:CPrograms(UseanopensourceCcompiler.)
1. WRITEAPROGRAM(usingfork()and/orexec()commands)whereparentand child execute:

a. Same program, same code.
b. Sameprogram,differentcode.
c. Before terminating, the parent waits for the child to finish its task.
2. WRITEAPROGRAMtoreportbehaviorofLinuxkernelincludingkernel version, CPU type and model. (CPU information)

3. WRITEAPROGRAMtoreportbehaviorofLinuxkernelincludinginformation onconfiguredmemory,amountoffreeandusedmemory.(memoryinformation)

4. WRITEAPROGRAMtoprintfiledetailsincludingowneraccesspermissions, file access time, where file name is given as argument.

5. WRITE A PROGRAM to copy files using system calls.
6. WriteaprogramtoimplementFCFSschedulingalgorithm.
7. WriteaprogramtoimplementtheRoundRobinschedulingalgorithm.
8. WriteaprogramtoimplementtheSJFschedulingalgorithm.
9. Writeaprogramtoimplementanon-preemptiveprioritybasedschedulingalgorithm.
10. Writeaprogramtoimplementapreemptiveprioritybasedschedulingalgorithm.
GroupII:ShellPrograms(UseanopensourceLinuxcompiler.)
1. Write a Shell Script to determine allprimenumbersbetweentwopositiveintegersaandb.aand b are supplied as command line arguments.

2. WriteaShellScriptthatcountsthenumberofwordsinalineoftext.Thelinetextwillbe provided as command line arguments.

3. WriteaShellScript/Program tocheckwhether agivenstringis aPalindromeor not.
4. WriteaShellScript/Programtoprintthecommandlineargumentsinreverseorder.
5. WriteaShellScript/Program tomodifythe calcommandofUNIX toincludethe following.
i) Printthe current month and current year when called without parameter.
ii) Printthe calendar ofthe month ofthe current year ifonly one argumentbetween 1 and 12.
Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Describe the performance of operating system in a computer 
	PO 2,3
	PSO 6
	U

	CO-2
	Relate the different resources in computer system during execution of process.
	PO 4,5
	PSO1
	E

	CO-3
	Use different algorithms to solve different problems occurs during execution
	PO 3,5
	PSO3,5
	Ap

	CO-4
	Illustrate the performance of execution of process and also explain the reason 
	PO 4
	PSO3
	An

	CO-5
	Identify and use the existing algorithms to create new algorithm to solve different related problems.
	PO 1,3,5
	PSO3,4,5
	R, Ap


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks
1. Silberschatz,P.B.Galvin,G.Gagne,OperatingSystemsConcepts,8thEdition, John Wiley Publications 2008.
2. A.S.Tanenbaum,ModernOperatingSystems,3rdEdition,PearsonEducation2007.
ReferenceBooks
2. G.Nutt,OperatingSystems:AModernPerspective,2ndEditionPearsonEducation1997.
3. W.Stallings,OperatingSystems,Internals&DesignPrinciples,5thEdition,PrenticeHallof India. 2008.

4. M.Milenkovic,OperatingSystems-Conceptsanddesign,TataMcGrawHill1992.
	SEMESTER – IV

	Course name
	ComputationalMathematics

	Course code
	CMSDSC406T

	Number of lectures
	60+15(Additional Tutorial)=75

	Credits
	

	Marks
	50+50=100


Course Objectives:

After completion of this course the student will be able to

	Sl. No.
	Course Objectives:

	1
	Develop and discuss on  the logical and mathematical thinking

	2
	Classify the different mathematical structure

	3
	Select and apply various logics to solve problems. Design graph techniques for solve problems.

	4
	Identify the logical idea behind any algorithm and develop algorithms and measure its performance


CMSDSC406T:ComputationalMathematics
Theory:60Lectures
AdditionalTutorial:15lectures
1. Introduction:
(15 Lectures)
Sets - Finite and Infinite sets, unaccountably Infinite Sets; functions; Relations, PropertiesofBinary Relations, Closure, Partial Ordering Relations; Counting - Pigeonhole Principle, Permutation and Combination; Mathematical Induction, Principle of Inclusion and Exclusion.

2. Growthof Functions:
(4 Lectures)
Asymptotic Notations, Summation formulas and properties, Bounding Summations, approximationby Integrals Asymptotic Notations (Big O, Big Ω, Big Θ), Summation formulas and properties, Bounding Summations

3. RecurrenceRelations:
(10 Lectures)
Recurrence Relations, Generating Functions, Formulation of Recurrence Relations, LinearRecurrence Relations with constant coefficients and their solutions: Substitution method, Characteristic Equation method, Generating Functions method, Recurrence Trees.

4. Graph Theory:
(12 Lectures)
Basic Terminology, Models and Types, multigraphs and weighted graphs, Graph Representation, Graph Isomorphism, Connectivity, Euler and Hamiltonian Paths and Circuits, Planar Graphs, Graph Coloring.
5. Probability and Statistics:
(15 Lectures)
Random experiments, Event space, Random variables, Probability, Conditional probability, Independent events. Probability distribution: Binomial, Poisson, Normal, Joint probability distribution. Statistical Data, Frequency distribution. Measures of Central tendency: Arithmetic mean, Geometric mean, Harmonic mean. Median, Order Statistics, Mode. Measures of dispersion: Range, Quartile deviation, Mean deviation, Standard deviation. Hypothesis and estimation.

6. PropositionalLogic:
(4 Lectures)
LogicalConnectives,Well-formedFormulas,Tautologies,Equivalences.
Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Develop and discuss on  the logical thinking
	PO 2,3,6
	PSO 2,6
	C, U

	CO-2
	Classify the different mathematical structure 
	PO 4
	PSO 3
	An

	CO-3
	Select and apply various logics to solve problems
	PO 3,4,5
	PSO 1,3,5
	E, Ap

	CO-4
	Design graph techniques for solve problems.
	PO 6
	PSO 2
	C

	CO-5
	Identify the logical idea behind any algorithm and develop algorithms and measure its performance
	PO 1,6
	PSO 2,4
	C, R


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks
1. C.L.LiuandD.P.Mohapatra,ElementsofDiscreteMathematics,ThirdEdition,TataMcGrawHill,2008.
2. K.Rosen,DiscreteMathematicsandItsApplications,EighthEdition,McGrawHill,2021.
Recommended Books:
1. T.H.Cormen,C.E.Leiserson,R.L.Rivest,Introductiontoalgorithms,4thEditionTheMITPress,2022
2. N.ChandrasekaranandM.Umaparvathi,DiscreteMathematics,ThirdEdition,PHILearningPvt.Ltd., 2022.
3. S.LipschutzandM.Lipson,DiscreteMathematics(Schaum’sOutlines),FourthEdition,McGrawHill, 2021.
4. S.LipschutzandM.Lipson,Probability(Schaum’sOutlines),SecondEdition,McGrawHill,2011.
5. M.Spiegel,J.Schiller,R.A.Srinivasan,andD.Goswami,ProbabilityandStatistics(Schaum’sOutlines),
ThirdEdition,McGrawHill,2017.
6. N.G.Das,StatisticalMethods(Vol1&2),TataMcGrawHill,NewDelhi,2010
7. P.K.GiriandJ.Banerjee,Statisticaltoolsandtechniques,SeventhEdition,AcademicPublishers,Kolkata, 2017
	SEMESTER – IV (MAJOR), V (MDC)

	Course name
	Computer System Architecture

Computer System Architecture
Lab

	Course code
	CMSDSC407T/CMSCOR505T

	Number of lectures
	60+15(Additional Tutorial)=75

	Credits
	

	Marks
	50+50=100


Course Objectives:

After completion of this course the student will be able to

	Sl. No.
	Course Objectives:

	1
	Describe the basics Computer architecture.

	2
	Design and describe different building blocks with basic computer arithmetic.

	3
	Analyze and illustrate basic computer organization and design.

	4
	Relate and analyze the different data representations and computer arithmetic performed and its application.

	5
	Describe the different building blocks of computer system for computation and define the organization of Control unit, Memory unit, I/O unit and building blocks of CPU


CMSDSC407T/CMSCOR505T:
ComputerSystemArchitecture
Theory:60Lectures
AdditionalTutorial:15lectures
1. IntroductiontoComputerArchitecture:
(04 lectures)
Basic Component of Computer Architecture, Von-Neumann Architecture, Flynn’s Classification of Computers.
2. Data Representation and Basic Computer Arithmetic
(12 lectures) Fixedandfloatingpointrepresentation,characterrepresentation,addition,subtraction,magnitude comparison, Multiplication: Shift and Add, Booth Multiplier, Carry Save Multiplier, Division:

Non restoring, Restoring.
Weighted and Non-WeightedCodes,Positional,Binary,Octal,Hexadecimal,BinaryCodedDecimal (BCD), Gray Codes, Alphanumeric codes, ASCII, EBCDIC, Conversion of bases,Paritybits.Single bit error detection and correcting codes: Hamming Code.

3. Basic Computer Organization and Design
(10lectures) Computer registers, bus system, instruction set, timing and control, instruction cycle, memory reference,input-outputandinterrupt,InterconnectionStructures,BusInterconnectiondesignofbasic computer.
4. CentralProcessingUnit
(12lectures)
Register organization, arithmetic and logical micro-operations, stack organization, micro programmed control. Instruction formats, addressing modes, instruction codes, machine language, assembly language, input output programming, RISC, CISC architectures, pipelining and parallel architecture.
5. Memory Organization
(12 lectures)
Hierarchicalmemoryorganization,Cachememory,Associativememory,mapping,VirtualMemory and Machine, Performance Metrics (like Latency, throughput).

6. Input-Output Organization
(10 lectures)
Input/Output:ExternalDevices,I/Omodules,ProgrammedI/O,Interrupt-DrivenI/O,DirectMemory Access,I/O Chanel.

Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Describe the basics Computer architecture
	PO 2,3
	PSO 6
	U

	CO-2
	Design and describe different building blocks with basic computer arithmetic.
	PO 2,3,6
	PSO 2,6
	C, U

	CO-3
	Analyze and illustrate basic computer organization and design
	PO 3,4,5
	PSO 3,5
	An, Ap

	CO-4
	Relate and analyze the different data representations and computer arithmetic performed and its application 
	PO 4,5
	PSO 1,3
	E, An

	CO-5
	Describe the different building blocks of computer system for computation and define the organization of Control unit, Memory unit, I/O unit and building blocks of CPU
	PO 1,2,3
	PSO 4,6
	U, R


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks
1. Computer System Architecture, M. Mano, Pearson Education,1992
2. DigitalCircuits,Vol-I&II,D.RayChaudhuri,Platinum Publishers.
Recommended Books:
1. Digital Circuits and Design, S. Salivahanan and S. Arivazhagan, 5 ed.,
Oxford
2. FundamentalsofDigitalCircuits,A.AnandKumar,2ndEd.,PHI
3. ComputerArchitectureandOrganization,JohnP.Hayes,2ndEd.,McGrawHill
4. DigitalElectronics,P.Raja,3rdEd.,SCITEC
	SEMESTER – IV

	Course name
	Database Management Systems

Database Management SystemsLab

	Course code
	CMSDSC509T/CMSMIN707T/CMSCOR404T

CMSDSC509P/CMSMIN707P/CMSCOR404P

	Number of lectures
	45+60=105

	Credits
	

	Marks
	50+(25+25)=100


Course Objectives:

After completion of this course the student will be able to

	Sl. No.
	Course Objectives:

	1
	Explain the advantages of database over file system

	2
	Design the different ER models according to the requirements and also design database from it

	3
	Analyze the queries with relational algebra and formulate it with that form and examine

	4
	Determine and use SQL queries to solve different problems

	5
	Identify the appropriate solution for solve the problem and use normalization to classify the requirements design


CMSDSC509T/CMSMIN707T/CMSCOR404T:
DatabaseManagementSystems
Theory:45Lectures
1. Introduction
(4 Lectures)
Characteristicsofdatabaseapproach,datamodels,databasesystemarchitectureanddata independence.
2. Entity Relationship(ER) Modeling
(5 Lectures)
Entity types, relationships, constraints.
3. Relation data model
(15 Lectures)
Relational model concepts, relational constraints, relational algebra, SQL queries.
4. Database design
(12 Lectures)
Mapping
ER/EER
model
to
relational
database,
functional
dependencies, Lossless decomposition, Normal forms (up to BCNF).

5. TransactionProcessing
(3 Lectures)
ACID properties, concurrency control.
6. FileStructureandIndexing
(6 Lectures)
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.
CMSDSC509P/CMSMIN707P/CMSCOR404P:
DatabaseManagementSystems
Practical:60Lectures
Instruction:UseanopensourceMySQLcompiler.
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


DEPARTMENTSchema
	Field
	Type
	NULL KEY
	DEFAULT

	Dno
	Integer
	NoPRI
	NULL

	Dname
	Varchar(50)
	Yes
	NULL

	Location
Query List
	Varchar(50)
	Yes
	NewDelhi


1. QuerytodisplayEmployeeName,Job,HireDate,EmployeeNumber;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. QuerytodisplayallthedatafromtheEmployeeTable.SeparateeachColumn by a comma and name the said column as THE_OUTPUT.

5. QuerytodisplaytheEmployeeNameandSalaryofalltheemployeesearningmore than
$2850.
6. Query to display Employee Name and Department Number for the Employee No= 7900.
7. QuerytodisplayEmployeeNameandSalaryforallemployeeswhosesalary is not in the range of $1500 and $2850.

8. QuerytodisplayEmployeeNameandDepartmentNo.ofallthe 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. Queryto display Name and Job of all employees who don‘t have a current Manager.
11. QuerytodisplaytheName,SalaryandCommissionforallthe 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. QuerytodisplayName,HireDateandSalaryReviewDatewhichisthe1st Monday after six months of employment.

18. QuerytodisplayNameandcalculatethenumberofmonthsbetweentoday and the date each employee was hired.

19. Query to display the following for each employee <E-Name> earns < Salary>monthlybutwants<3*CurrentSalary>.LabeltheColumnasDream Salary.
20. Query to display Name with the 1st letter capitalized and all other letter lowercaseandlengthoftheirnameofalltheemployeeswhosenamestartswith‗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. QuerytodisplayName,Job,DepartmentNo.AndDepartmentNamefor all the employees working at the Dallas location.

26. Query to display Name and Employee no. Along with their Manger‘s Name andtheManager‘semployeeno;alongwiththeEmployees’Namewhodonothavea 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. QuerytodisplaytheHighest,Lowest,SumandAverageSalariesofalltheemployees
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. QuerytodisplaytheDepartmentName,LocationName,No.of Employeesandtheaveragesalaryforallemployeesinthatdepartment.

33. Query to display Name and Hire Date for all employees in the same dept. as Blake.
34. QuerytodisplaytheEmployeeNo.AndNameforallemployeeswho earn more than the average salary.

35. QuerytodisplayEmployeeNumberandNameforallemployeeswho 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. Querytodisplaythedepartmentno,nameandjobforallemployeesinthe Sales department.

Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Explain the advantages of database over file system
	PO 2,3
	PSO6
	U

	CO-2
	Design the different ER models according to the requirements and also design database from it
	PO 4,6
	PSO2
	C

	CO-3
	Analyze the queries with relational algebra and formulate it with that form and examine
	PO 4
	PSO3
	An

	CO-4
	Determine and use SQL queries to solve different problems
	PO  3,4,5
	PSO1,3,5
	Ap, E

	CO-5
	Identify the appropriate solution for solve the problem and use normalization to classify the requirements design
	PO 1,3,5
	PSO3,4,5
	R, Ap


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks
1. R.Elmasri,S.B.Navathe,FundamentalsofDatabaseSystems6thEdition,PearsonEducation,2010.
2. R. Ramakrishanan, J. Gehrke, Database Management Systems 3rd Edition, McGraw-Hill, 2002.
BooksRecommended:
1. A.Silberschatz,H.F.Korth,S.Sudarshan,DatabaseSystemConcepts6thEdition,McGrawHill,
2010.
2. R.Elmasri,S.B.NavatheDatabaseSystemsModels,Languages,Designandapplication Programming, 6th Edition, Pearson Education, 2013.

SKILL ENHANCEMENT COURSE (SEC)

	SEMESTER – IV

	Course name
	R-Programming

	Course code
	CMSHSE101M/CMSGSE101M

	Number of lectures
	45

	Credits
	3

	Marks
	50


Course Objectives:

After completion of this course the student will be able to

	Sl. No.
	Course Objectives:

	1
	Use to solve R programming Techniques such as data cleaning, data visualization etc

	2
	Understand the fundamental concepts such as statistical analysis in R programming

	3
	Understand and analyze and examine statistical results

	4
	Develop advance concepts like machine learning models, time series analysis.


CMSHSE101M/CMSGSE101M:
(Credits:3):
R Programming
45 Classes
Module1:IntroductiontoRProgramming
6 Classes
1. Introduction to R
· Overview of R and its uses in data analysis and statistics.
· Installing R and RStudio.
· Introduction to RStudio interface and its components (Console, Source, Environment, Plots,
etc.).
· Understanding the R command prompt.
· Basic operations: arithmetic operations, logical operations, and comparison operators.
· DatatypesinR:numeric,integer,character,logical,and factor.
· Variableassignmentandnamingconventions.
2. Data Structures in R
· Vectors:creation,indexing,andbasicfunctions(length,class,typeof,etc.).
· Lists: creation, indexing, and subsetting.
· Matrices: creation, indexing, and operations.
· Data frames: creation, importing/exporting data, indexing, and subsetting.
· Factors: creation, levels, and usage in categorical data.
Module 2: Data Manipulation and Management
10 Classes
1. Data Import and Export
· ReadingdatafromCSV,Excel.
· WritingdatatoCSV,Excel.
2. Data Cleaning and Preparation
· Handling missing values and duplicates.
· Data type conversions.
· Renaming columns and rows
3. Data Transformation
· Selecting columns (select), filtering rows (filter), arranging data (arrange).
· Mutating and transforming data (mutate, transmute).
· Summarizing data (summarize, group_by).
Module 3: Data Visualization
10 Classes
1. IntroductiontoDataVisualizationinR
· Understanding the basics of data visualization.
· Using base R graphics for plotting.
2. Using ggplot2for Advanced Visualization
· Introduction to the grammar of graphics.
· Creating basic plots (scatter plots, line plots, bar plots, histograms).
· Customizing plots (titles, labels, themes, colors, and scales).
· Faceting and multi-plot layouts.
3. Interactive Visualizations
· Introduction to interactive plots using plotly and shiny.
· Creating basic interactive plots and dashboards.
Module 4: Statistical Analysis and Modeling
3 Classes
· Descriptive Statistics
· Calculating measures of central tendency (mean, median, mode).
· Calculating measures of dispersion (range, variance, standard deviation).
Module 5: Advanced R Programming
10 Classes
1. Control Structures
· Conditional statements (if, else, switch).
· Loopingconstructs(for,while, repeat).
· Vectorizedoperationsandtheapplyfamilyoffunctions(apply,lapply,sapply, tapply, mapply).

2. Debugging and Error Handling
· Debugging tools in R (debug, trace, browser).
· Handlingerrorsandwarnings(try,tryCatch).
SimplePrograms:
6 Classes
1. 
WriteaRprogramtotakeinputfromtheuser(nameandage)anddisplaythevalues.Alsoprint the version of R installation.
2. WriteaRprogramtocreateasequenceofnumbersfrom20to50andfindthemeanofnumbers from 20 to 60 and sum of numbers from 51 to 91.

3. WriteaRprogramto multiplytwovectorsof integerstypeandlength 3.
4. 
WriteaRprogramtofindSum,MeanandProductofaVector,ignoreelementslikeNAor NaN.
5. Writea R programtolistcontainingavector,amatrixandalistandgivenamestotheelements in the list.

6. WriteanRprogramtoextract3rdand5throwswith1stand3rdcolumnsfromagivendataframe.
7. WriteaRprogramtosort agivendataframebymultiple column(s).
8. Writea R program to comparetwodataframestofindtherow(s)inthefirstdataframethatare not present in the second data frame.

9. Writea programto reada csvfile andfind min,max andrange thedata inthe filein R
10. WriteaprogramtofindMean,MedianandMode
Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Explain fundamental concepts such as statistical analysis in R programming 
	PO 2,3
	PSO6
	U

	CO-2
	Use to solve R programming Techniques such as data cleaning, data visualization etc.
	PO 3,5
	PSO3,5
	Ap

	CO-3
	Analyze and examine statistical results
	PO 4
	PSO3
	An

	CO-4
	Evaluate the accuracy and identify the reliability of statistical models
	PO 1,4,5
	PSO1,4
	E, R

	CO-5
	Develop advance concepts such as machine learning models, time series analysis etc
	PO 6
	PSO2
	C


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks:
1. WilliamN.VenablesandDavidM.Smith,AnIntroductiontoR.2ndEdition.NetworkTheory Limited.2009
2. NormanMatloff,TheArtofRProgramming-ATourofStatisticalSoftwareDesign,NoStarch Press.2011
ReferenceBooks:
1. TheBookofR,TilmanM.Davies,NoStarchPress,1stedition
2. Discovering Statistics Using R,Andy Field,SAGE Publications Ltd,1st edition
SKILL ENHANCEMENT COURSE (SEC)
	SEMESTER – III

	Course name
	Python Programming

	Course code
	CMSHSE202M/CMSGSE202M

	Number of lectures
	45

	Credits
	3

	Marks
	50


Course Objectives:

After completion of this course the student will be able to

	Sl. No.
	Course Objectives:

	1
	Understand the fundamental of programming logic with python such as control flow, functions etc

	2
	Analyze the correctness and errors generated

	3
	Evaluate the performance of different algorithms and select most appropriate

	4
	Identify different solutions  to solve various problems. 


CMSHSE202M/CMSGSE202M:
(Credits:3)
Python Programming
45 Classes
1. PlanningtheComputerProgram:
5Classes
Conceptofproblemsolving,Problemdefinition,Programdesign,Debugging,Typesoferrorsin programming, Documentation.

2. Techniques of ProblemSolving
5Classes
Flowcharting,decisiontable,algorithms,Structuredprogrammingconcepts,Programming methodologies viz. top-down and bottom-up programming.

3. Overview of Programming
6 Classes
Structure of a Python Program, Elements of Python
4. Introductionto Python
4 Classes
Python Interpreter, Using Python as calculator, Python shell, Indentation. Atoms, Identifiers and keywords,Literals,Strings,Operators(Arithmeticoperator,Relationaloperator,LogicalorBoolean operator, Assignment, Operator, Ternary operator, Bit wise operator, Increment or Decrement operator).
5. CreatingPython Programs
10 Classes
InputandOutputStatements,Controlstatements(Branching,Looping,ConditionalStatement,Exit function, Difference between break, continue and pass.), Defining Functions, default arguments.

6. Simple programs
15 Classes
1. WriteamenudrivenprogramtoconvertthegiventemperaturefromFahrenheittoCelsiusand vice versa dependingupon users choice.
2. WAPtocalculatetotalmarks,percentageandgradeofastudent.Marksobtainedineachofthe three subjects are to be input by the user. Assign grades according to the following criteria :
Grade A:
Percentage>=80 Grade B:

Percentage>=70 and <80

Grade C:
Percentage>=60 and
<70
Grade D:
Percentage>=40 and <60

Grade E:
Percentage<40
3. Writeamenu-drivenprogram,usinguser-definedfunctionstofindtheareaofrectangle,square, circle and triangle by accepting suitable input parameters from the user.

4. WAPtodisplaythefirstntermsofFibonacciseries.
5. WAPtofindthefactorialofthegivennumber.
6. WAPtocheckwhetheragivennumberisprimeornot.
7. WAPtocheckwhetheragivenstringispalindromeornot.
8. WAPtofindthesumofthefollowingseriesfornterms:1+1/2+1/3…
Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Explain and fundamental of programming logic with python such as control flow, functions etc.
	PO 2,3
	PSO6
	U

	CO-2
	Use the syntax to solve the problems in python
	PO 3,5
	PSO3,5
	Ap

	CO-3
	Analyze the correctness and errors generated
	PO 4
	PSO3
	An

	CO-4
	Evaluate the performance of different algorithms and select most appropriate
	PO 4,5
	PSO1
	E

	CO-5
	Design Python programs for various problems and also identify different solutions
	PO 1,6
	PSO2,4
	C, R


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks:
1. JohnV.Guttag,“IntroductiontoComputationandProgrammingUsingPython”,MIT Press
2. AllenDowney,“ThinkPython:HowtoThinkLikeaComputerScientist”,O’Reilly
3. Mark Lutz, “Learning Python, 5th Edition”, O’Reilly
ReferenceBooks:
1. .PythonProgrammingfortheAbsoluteBeginner,MichaelDawson,CengageLearning.
2. .LearningtoPrograminPython2017,P.M.Heathcote,PGOnline Limited
3. Python Programming Fundamentals: Lee and Kent D.
MDCIN COMPUTER Science
	SEMESTER – I

	Course name
	ComputerFundamentals

	Course code
	CMSHMD101T/CMSGMD101T CMSHMD201T/CMSGMD201T
CMSHMD301T/CMSGMD301T

	Number of lectures
	45

	Credits
	3

	Marks
	50


Course Objectives:

After completion of this course the student will be able to
	Sl. No.
	Course Objectives:

	1:
	Understand the fundamentals of computer.

	2:
	Understand and Use of Operating system. 

	3:
	Analyze and describe the basics of networking and computer security.

	4:
	Identify and understand of emerging trends.


CMSHMD101T/CMSGMD101T CMSHMD201T/CMSGMD201T
CMSHMD301T/CMSGMD301T(Credits:3):ComputerFundamentals
45
Classes
Introductionto Computer:
11classes
Computer Characteristics, Concept of Hardware (Functional Block DiagramofComputer.CPU, Input Device like Keyboard, Mouse, Scanner, MICR, OMR, Light Pen, Joysticks etc. Output Device: VDU, Printers – Dot Matrix, Daisy-wheel, Inkjet, Laser, Line Printers and Plotters. Computer Memory: Primary Memory, Secondary Memory, Cache Memory) Software (System and Application Software), Evolution of computer and Generations, Types of Computer –Analog and Digital computers, Hybrid Computers, General Purpose and Special Purpose Computer, Limitations of Computer Applications of Computer in Various Fields.

Operating System:
11classes
Operating System, Evolution of Operating System. Functions of Operating Systems. Batch Processing, Time Sharing, Multi-programming, Multi-Processing. Types of Operating Systems. Detailed Study of Windows Operating System (Basic components of windows, icons, types of icons, taskbar, activating windows, using desktop, title bar, running applications, exploring computer,managingfilesandfolders,copyingandmovingfilesandfolders.Controlpanel—display properties, adding and removing software and hardware, setting date and time, screen saver and appearance. Using window accessories.). Introduction and Features of LINUX OS.
Networking:
12Classes
Concept, Basic Elements of a Communication System, Data Transmission Media, Data Transmission Modes(Simplex, Half-duplex, Full-duplex), Network Topologies, Network Types: LAN, MAN, WAN Intranet and Internet,Modem, Bridges, Routers, Concept of Channel, Bandwidth (Hz, KHz, MHz) and Data Transfer rate (bps, Kbps, Mbps, Gbps, Tbps), Internet applications. World Wide Web, E-mail (E-mail Message Components, Advantages, Disadvantages), browsingandsearching,searchengines,UnderstandingURL,ClientandServer Computers
Computer Security:
5 Classes
AnOverviewofComputerSecurity,Computervirus(Definition,Characteristics,types, Impact), Virus Preventive Measures: antivirus and Firewall .

Brief understandingof thefollowingemerging trends:(Basic Concept)
6 Classes
ArtificialIntelligence,Robotics,InternetofThings(IoT),Sensors,Smartcities,Cloud Computing and Cloud Services (SaaS, IaaS, PaaS); Blockchain technology.

Course Outcomes:

After completion of this course the student will be able to

	CO No.
	Course Outcomes:
	POs Addressed
	PSOs Addressed 
	Cognitive Level

	CO-1
	Understand the fundamentals of computer.
	PO 2,3
	PSO,6
	U

	CO-2
	Understand and Use of Operating system
	PO 3,5
	PSO3,5
	Ap

	CO-3
	Analyze and describe the basics of networking and computer security
	PO 4
	PSO3
	An

	CO-4
	Evaluate and understand the performance of different emerging trends.
	PO 4,5
	PSO1
	E

	CO-5
	Identify and understand of emerging trends
	PO 1,6
	PSO2,4
	C, R


R= remembering, U = understanding, Ap = applying, An = analysing, E = evaluating, and C = creating

TextBooks:
1. ComputerFundamentalsbyPritiSinha,PradeepK.,Sinha.
2. FundamentalsofComputersbyRajaramanVandAdabala N.
3. Fundamentals of Computers by Reema Thareja






































