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DEPARTMENT OF COMPUTER SCIENCE AND RESEARCH CENTRE

Unique Features of Syllabi

Change is constant in computer science. Computer Science is one of the youngest
and most rapidly developing scienceadations and newer versions arise almost every.day:
Our syllab have been renewed to include OutceBased EHucation. To make our.students
expertise in solving complex and challenging problems and to acquire greater opportunities
without boundaries, we provide a lot of innovative ideas.

Our curriculum mainlyfocused on open source software"for Office Automation
(LibreOffice Suite), Graphics Design and Animatioiis(MP and Blender), Statistical
Analysis R and Python). Innovative papers are introduced. in Undergraduate courses as
well as in Post Graduate courseége offer skill enhancement courses to other departments
such as B Sc Mathematics, B Com with Computer Applications, B Com FInTECH and B Sc
Data Science. Some of the innovative courses introduced in our curriculum are
1 Machine Learning:

It is introduced ast plays a major /rolein predicting future scenarios and enhancing
automation in all aspects by using supervised and unsupervised machine learning algorithms
1 Blockchain Technology:

It is introduced as cryptocurrencies which occupy an essential role ine osg¢cure
transactions, operateon:this emerging technology.

1 Ethical Hacking:

The concept of ethical hacking should be learnt to prevent cyberattacks that are happening
worldwide. Therefore it takes a place in the syllabus.

1 Malware Analysis:

Itds introduced as students need to know the behavior of suspicious files/URLs which lead

to hacking.

9 Time Series Analysis and Forecasting:

It is introduced in the syllabus as every assumption for the future based on past trends is

implemented by using this technique
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1 Data Handling and Visualization:

Being an effective tool to quickly examine large amounts of data, Data visualization is
included as Data Handling and Visualization.

1 Python in Finance:

As quantitative finance can be easily handled by using PythonprPyth Finance is

introduced.

i Fintech Startups and Innovations:

As an integration of technology in financial services is an emerging area to.improve delivery
to customers, Fintech Startups and Innovations are introduced.

DEPARTMENT OF COMPUTER SCIENCE AND RESEARCH CENTRE
(For StudentdAdmitted from 2022-23)

Vision

Empowering the students to adept with the modern:technologies, moral values, leadership
and entrepreneurial skills with latest pedagogy and. research environment to compete at the
global level

Mission

1 Strengthening the core competency-by using latest tools and technologies

1 Imparting value based quality education to promote students as renowned professionals
1 Strengthening the research to-advocate global technology

Programme Educational Objectives(PEQO)

PEOL: To create and strengthen women leaders through disciplinary knowledge, professional
skills and ethical sensitivity

PEQO2: To transform students as successful entrepreneurs to face the modern challenges

PEQO3: To nurture the students to inveimnovate and create solutions for current moral,
ecological and economic issues

Programme Outcomes(PO)

On completion of Post Graduate and Under Graduate programmes, student will be enabled

with

PO1:Disciplinary Knowledge: Acquiring knowledgeof differentdimensionsn therelated
areafstudyand identifying theassumptions that frame thinkiagd actions

PO2:Effective Communication: Ability to share thoughts, ideas and applied skills of
communicationgn its various perspectives througBRW

PO3:Research Skill and Critical Thinking: Ability to plan, execute and report the
results of arexperiment and to draw conclusions from evidences and the capability
to apply analytical thought byfollowing scientific approach to knowledge
development

PO4:Moral Ethical Awareness/ Reasoning:Ability to embrace moral/ethical values in
conductingone’'s life, about an ethical issues from multiple perspectives, and use
ethical practices in all works andppreciating environmental and sustainability

G 2



Annexure 'I1 2022

issues; ad adopting unbiased and truthful actions ineajpectof work

POS5:Information /Digital Literacy: Capability to use ICT in case of need and the ability

to accessevaluate and ugée relevant information

PO6:Problem Solving: Ability to apply their competnce to solve nefamiliar everyday

problems imeallife situations

PO7:Seltdirected and Lifelong Learning: Acquire the ability to engage in independent

and lifelongearningthrough seHlpaced andself-directed learning taneet out the
changan life

MASTER OF COMPUTER APPLICATIONS (MCA)
(Two Years Regular Programme)
(For Students Admitted from 20223)

Program Outcomes (PO):
In completion of Master of Computer Applications (MCA) Degree. programme, the students
will be enabled with:

1.

Computational Knowledge: Apply knowledge of computing fundamentals, computing
specialisation, mathematics, and domain knowledge. appropriate for the computing
specialisation to the abstraction and conceptualisation of computing models from defined
problems and requirements

. Problem Analysis: Identify, formulate, research literature, and solve complex computing

problems reaching substantiated conclusions using fundamental principles of mathematics,
computing sciences, and relevant domain disciplines

. Design /Development of Solubns: Design and evaluate solutions for complex

computing problems, and design and evaluate systems, components, or processes that
meet specified needs with appropriate-consideration for public health and safety, cultural,
societal, and environmental cotsrations

. Conduct investigations. of. complex computing problems: Use researchased

knowledge and research. methods including design of experiments, analysis and
interpretation of data; and-synthesis of the information to provide valid conclusions

. Modern Tool Usage:Create, select, adapt and apply appropriate techniques, resources,

and modern computing tools to complex computing activities, with an understanding of
the limitations

. Professional Ethics:Understand and commit to professional ethics and cylgetatons,

responsibilities, and norms of professional computing practices

. Life<leang-Learning: Recognise the need, and have the ability, to engage in independent

learning for continual development as a computing professional

. Project.management and finance Demonstrate knowledge and understanding of the

computing and management principles and ap
and leader in a team, to manage projects and in multidisciplinary environments

. Communication Efficacy: Communicate effectely with the computing community, and

with society at large, about complex computing activities by being able to comprehend
and write effective reports, design documentation, make effective presentations, and give
and understand clear instructions

10. Societaland Environmental Concern: Understand and assess societal, environmental,

health, safety, legal, and cultural issues within local and global contexts, and the
consequential responsibilities relevant to professional computing practices
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11. Individual and Team Work: Function effectively as an individual and as a member or
leader in diverse teams and in multidisciplinary environments

12. Innovation and Entrepreneurship: Identify a timely opportunity and using innovation
to pursue that opportunity to create value a@lth for the betterment of the individual
and society at large

Program Specific Outcomes (PSO):

PSO1: Utilize strong technical aptitude and domain knowledge to develop smart. seftware
solutions for the upliftment of society

PSO2: Apply research and emfpreneurial skills augmented with a rich set@fmunication
teamworkand leadership skills to excel in their profession

PSO3: Show continuous improvement in their professional career througlotigelearning,
appreciating human values and ethics

PSO4: Apply the knowledge of computer application areas .in modelling software

applications for the industries appropriately

PSO5: Apply the knowledge of latest computing techniques with mathematical foundation to
compete with real world problems

PSOG6: Ability to understand and align with the prevailing cross cultural, societal,
professional, legal and ethical matters in industry

PSO7:Ability to face the changing trends and career opportunities in computer application

PREAMBLE
The Board of Studies of Cqater Science revamped the curriculum with the following
changes

Core courses
1 New Syllabus framed for the courses Java Programming, and Java Programming Lab
1 Syllabus modified for the courses Data Structures and Algorithms with Python and Data
Structuresand Algorithms with-Python Lab
1 Syllabus introduced for the courses Software Development Framework, Data mining &
data warehousing, Software Development Framework Lab, Data mining Lab and Data
analytics Lab.
1 The courses Optimization Techniques and Softwamect Management have changed
positions in'l and 1V semesters respectively
1 The courses-Web Technology and Web Designing lab have changed positions in I
semester.
1.- The coursaBig data analyticanade as Core paper
Elective Courses
1 New Syllabus framed fotthe course Mobile Computing, Cloud & Distributed
Computing, Discrete Mathematics, Cryptography and Network Security, Organization
Behavior, Probability & Applied Statistics and Compiler design
1 The course Open Source Technologies and Mobile Computing asdgelective paper
Extra Credit Courses
1 The course Skills for Employability Developmehas been amged position in il
Semester
1 OnlineCourseand Internshighave been included
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PROGRAMME STRUCTURE 7T PROGRAM CODE : PCA

Hours

Sem Subject Course Subiject Title / Credit | CIA | ESE Total
Code Marks
Week
IMCAC11 Core | | Java Programming 5 5 40 60 100
oData Structures and
IMCAC12 | Core Il | Algorithms using 5 5 40 60 100
Python
IMCAC13 Core lll | RDBMS 5 5 40 60 100
IMCAC14 | Core Iv | OPtimization 5 | 5 [“40 | 60 | 100
I Tedniques
IMCAC15P | Core v | /2/2 Frogramming | g 3" | 40 | 60 | 100
Data Structures and
IMCAC16P | Core VI | Algorithms with 5 3 40 60 100
Python Lab
IMCAX1P/ | Extra RDBMS Lab/ - 2 - 100 100
IMCAX10O | Credit | | *Online Course
360+ | 600+
Total 30 26+2 | 240 100 | 100
Core
IMCAC21 Vi Web Technology 5 4 40 60 100
IMCAC22. |+Core | Computer 5 5 | 40 | 60 | 100
VIII Organization
Core __—
IMCAC23P IX Web Designing Lab 5 3 40 60 100
IMCAC24P | Core X | Data Analytics Lab 4 3 40 60 100
1 a.Cloudand
IMCAE2A/ g's”'b”tt.ed
IMCAE2B/ | DSE | | -°Mputing 6 5 | 40 | 60 | 100
IMCAE2C b. Probability and
Applied Statistics
c. Data Analytics
G 5
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a. Compiler Design

IMCAE2D/ DSE b. Cryptographyand
IMCAE2E/ I Network Security 5 4 40 60 100
IMCAEZ2F c. BlockChain
Technologies
IMCAX2P/ g;gg?t #internship / *Onling| 2 | - | 100 100
IMCAX20 " Course
360+ | 600+
Total 30 24+2 | 240 100 I 100
Core Software
IMCAC31 X Development 5 5 40 60| 100
Framework
IMCAC32 Core DataMlnlr!g and 5 5 40 60 100
Xl Warehousing
IMCAC33P Core Software
X1 Development 5 3 40 60 100
Framework Lab
IMCAC34P i?\r/e Data Minihg'Lab 5 3 | 40 | 60 | 100
a. Artificial
Intelligence and
IMCAES3A/ DSE Expert Systems
I \mcaEsB/ il {-b. Digital Image 5 4 | 40 | 60 | 100
IMCAE3C Processing
c. Organizatioal
Behaviar
a. Operating
INGGBes/ Eycs)tegSSource
IMCAESE/ | DSE IV | - ~Be8 =071 5 4 | 40 | 60 | 100
IMCAE3F g
c. Internet of
Things
MCAX3/ | S | Employability Skills | 2 | 100} - 100
IMCAX30 I / *Online Course
240+ 600+
Total 30 24+2 100 360 100




Annexure 'I1 2022

IMCAC41 Core | Software Project
Management 5 5 40 60 100
XV
IMCACA42 Core | O Maphlne 5 5 40 60 100
XVI Learning
IMCACASPW — Core | b rect 18 6 | 100 | 100 | 200
XVII
Extra Document - 2 - 100 [ +.100
IMCAX4P/ Credit Preparation Lab
IV | IMCAX40 Y, (LATEX) / *Online
Course
Library/Browsing 1
Remedial/Games 1
220 | 400 +
Total 30 16+2 | 180 +100| 100
1300
Grand Total 120 90+ | 300+ + 2200+
8 100 300 400

*For Online Coursecredit alone will be assigned on submission of certificate
obtained by appearinfpr online examination from EdX, Spoken Tutorial, NPTEL or
Coursera etc.

#For internship coues.referwww.internshala.com

o For online course-integration, syllabus will be taken from spoken tutorial.

DSET Discipline $ecific.Elective

Core | i Java Programming

(For Students Admitted from 20223)
Semester: | Hours/week: 5
Subject. Code: IMCAC11 Credit: 5

Course Objectives:
1. To learn the basic concepts of Java to increase the ability of students in web
application development using AWT and Swing
2. To develop programming knowledge to create dynamic web applications using server
side technology with Java ddtase connectivity

Unit | (15 hours)
Introduction 7 Object Orientation an Introduction i Java Language Basics:Java
Program Structurd Basic Building Blocksi Variables - Data Typesi Operatorsi
Typecasting Keyword Finali Control Structures 1 Loops1 Functions: Functions in Java
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I Recursive Functions Parameter Passirig Method swapi In-built Methods or Library
Methodsi Arrays: Arrays in Java Creating an Array Array Index Checking Multi-
DimensionalArrays.

Unit Il (15 hours)
Introducing Classes: Class Fundamentals Declaring and Creating Objecits Accessing
Membersi Access Control Parameters: Public and Privdtgroducing Method$ Methods
with Parameteri Methods Returning a Valué Constructorsi Default Constructori
Keyword thisi Garbage Collectioi The finalize() Methodi Overloading Methods+and
Constructorsi Using Objects as ParametdrsKeyword statici Inheritance: dnheritance
Basicsi Member Access and InheritanteKeyword superi Use of this-in SuiClass
Constructori Creating a MultiLevel Hierarchyi Method Overridingi™ Using final in
Inheritancei Introducing Interfacei Abstract Methods and ClassésMulti-Threaded
Programming: What are Threads? Why use Threadsf? Creating and Running a Thread
Creating Multiple Thread$ Life Cycle of a Thread Implementing. Runnable Interfade
Thread Priority and Thread Scheduling Policysynchronizationi Exception Handling:
Useof Exception Handling Types of Exception$ Checked and Unchecked Exceptidns
Exception Handling Constructs Keyword finally 1 Throw Statement Multiple Catch
Blocks.

Unit 1l (15 hours)
Java Applets: Applet Basicd The Applet Clas$. Applet Architecture Applet Life Cycle-
Comparison of Applet and Applicatioris'Setting-Font and Changing Style, Size, Type,
Foreground and Background ColourUsing Graphics Methods in Appletémages and
Sounds in Apples T Applet Tag- Event Handling and AWT - Introduction to Swing:
JFramei JOptionPanei Class JButton Class JLabel JCheckBoxi Introduction to
JRadioButtoni Class JTextFieldi JTextArea JMenu - JComboBox- JDBC: JDBC
Architecturei SQL-Primeri. CreateDB in SQL T Creating JDBC Applicatioi JDBC
Driver i Connecting to the ODBC. Data Soufc®atabase ConnectioiisStatement$ The
PreparedStatement Objec¢tShe CallableStatement ObjeétResultSet.

Unit IV (15 hours)
Servlets: Architecturei Life cyclei First programi Client HTTP request Server HTTP
responsé HITP status codé Writing filters i Exception handling Cookies handling
Session tracking Database access File uploadingi Handling datei Servletspage
redirectioni“Sample program Servletspackaging.

unitVv (15 hours)
Java Server PagesAn Overviewi Advantages of JSP Architecturei JSP life cycld JSP
comments JSP syntax Implicit objeds i Controtlow statements Client-Server JSH
Database accessCustom tag$ Exception handling JSP standard tag library.

Course Outcomes:

After successful completion of this course, student will be able to

COL1: Explain the concepts of Java Basi€ontrol Structures, Loops, Functions, Arrays,
Classes, Inheritance, Thread, Applet, Swing, Servlet and JSP

CO2: Utilize the techniques of AWT and Swing to create various fields

CO3: Examine an implementation of Applet with Java for setting up fontstsustyle

G 8
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CO4: Evaluate different types of JDBC drivers, connectivity and exceptions
COb5: Design the web application using swing, servlet, JSP and JDBC

Text Books:

1. Mahesh P. Bhave, Sunil A. Phatek&rogramming with JavaDorling Kindersley
Limited, 2009

2. B Prasanalakshnfidvanced Java Programmin@BS Publishers & Distributor2015.

Reference Books:
1. PaulDeitel, Harvey Deitel Java How to ProgragPHI Learning, Seventh Edition, 2010
2. DT Editorial ServicesJava 8 Programming Black BopRreamtech Pres2015

E - Resources:

1. https://www.youtube.com/watch?v=A8hsbPUo

2. https://www.learnvern.com/course/advangaae-tutorial

3. https://spokertutorial.org/tutorialsearch/?search_foss=Java&search_language=English

Course
Programme Outcomes
Outcomes
co PO | PO |PO|PO|PO|PO|POPO|PO|PO|PO|PO Total
1123|456 |7 [-8]19]10|11]12
CO1 91993319193 |1]9]|3 68
CO2 919,93 |3 (/1999 |]3|1]9]|3 68
CO3 9199|3319 9]3|1]9]|3 68
CO4 9199331993 |1]9]|3 68
CO5 9199|9941 |9]|9]9|1] 9|29 92
Total 4514514521 |1 21| 5 | 45|45 |21 | 5 | 45| 21| 364
Low-1 Medium3 Higho
Core-ll - Data Structures and Algorithms using Python
(For Students Admitted from 20223)
Semester: | Hours/week: 5
Subject CadeIMCAC12 Credit: 5

Course Objectives:
1. Torunderstand data structures and algorithms in computer science perspectives,
algorithms analysis procedure, space and time complexity of various algorithms
2. Touseexistingdatastct ur es and al gorithms found in
data structures and algorithms to solve real world problems

Unit | (15 hours)
Computational Complexity: Computer Architecture Accessing EBments in a Python List
Big-Oh Notation Other Asymptotic Notations for Complexity of Algorithms More
Asymptotic Notation.Recursion: The RunaTime Stack and the HedpRecursion on Lists
and Strings.

G 9
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Unit 1l (15 hours)
SequencestLists- Cloning Objects Item Ordering Selection Sort Merge Sort Quicksort.
Two-Dimensional Sequences TreesTraversal algorithms using Staek¥he Minimax
Algorithm - Linked Lists. Stacks and Queué&adix Sort.

Unit 1l (15 hours)
Trees: Abstract Syntax Trees and ExpressiernSearch Space$raphs: Graph Notation
Searching a Grapr us k al 0 s -DiAjl kgysotr ri & dhs@rapiA | Rgpresantations
Heaps:Building a Heap The Heapsort Algorithm VersionAnalysis of Heapsort. Version.2.

Unit IV (15 hours)
Balanced Binary Search TreesBinary Search TreesAVL Trees- Splay TreesB-Trees:
B-Tree OrganizationB-Tree ImplementatiorB-Tree InserB-Tree Delete.

Unit V (15 hours)
Algorithm Design Techniques: Greedy Algorithmsi Divide and Conqueii Dynamic
Programming Backtracking Complexity Theory.

Course Outcomes:

After successful completion of this course, student will be-able to

CO1.: Explain the concepts t¢ihear and Nonlinear data structures

CO2: Apply linear and noflinear data structures and its algorithms in real tymglications
COa3: Analyze the effiaéncy of algorithms with Python

CO4: Compare different sorting algorithms

COb5: Develop different algorithm design techniques

Text Books:

1. Kent D. Lee, Steve Hubbar@lata Structures and Algorithms with Pytho8&pringer
International Publishing Switzerldn2015

2. Hemant JainProblem Selving in Data Structures & AlgorithmBaran Technologies
Privae Limited, First#ition, 2016

Reference Books:

1. Ellis Horowitz, Sartaj SahnFundamentals of Data StructureGalgotia Book Source,
Second Edition, 20D

2. Alfred. V:Aho Johne, HopcroftData Structures and AlgorithmAddisonrWesley Third
Edition, 2012

3. Mark Allen WeissData Structures and Algorithm Analysis in C;tPearson Education
Fourth Edition, 2014

E-Resources:

1. http://www.davereed.contsc427.F04/

2. http://lwww.math.tau.ac.il/~matias/ds03.html

3. https://onlinecourses.nptel.ac.in/noc20_cs70/preview

4. https://www.tutorialspoint.com/python_data_structure/python_data_structure_tutorial.pdf
5. https://nptel.ac.in/courses/106/106/106106145/
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Course
Programme Outcomes
Outcomes
CO PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 2 3 4 5 6 7 8 9 |10 | 11| 12
Cco1 9 9 3 3 9 1 9 3 3 1 3 3 56
CO2 9 9 3 3 9 1 9 3 3 1 3 3 56
CO3 9 9 3 3 9 1 9 3 3 1 3 3 56
CO4 9 9 3 3 9 1 9 3 3 1 3 3 56
CO5 9 9 3 3 9 1 9 3 3 1 3 3 56
Total 45| 45| 15| 15|45 5 | 45|15 15| 5 | 15| 15| 280
Low-1 Mediur8 High-9
Core lll - RDBMS
(For StudentsAdmittedfrom 202223)
Semesterll Hours/Week: 5
SubjectCode IMCAC13 Credit: 5

CourseObijectives:
1. To understandhe basicconceptsapplicationsf databasgystemsrelationaldatabase
designprinciplesandSQL queries
2. Tounderstandhe differentissues involvedh thedesign andmplementation o
databassystemsecurity,integrity andconcurrency

Unit | (15hours)
Introduction: Database System ApplicatieRairpose of Database Systéiew of Data
Database Design Data Storage and~ Quering-Transaction ManagemenDatabase
Architechture.Relational Databases:Introductionto the RelationalModelIntroductionto
SQL-Intermediate SQL: Join “Expressiond/iews- Transactiondntegrity constraints
SchemasAuthorization.

Unit Il (15 hours)
DatabaseDesign: Databasalesignand E-R Model: Overview-ER-ModelConstraints ER-
Diagrams Reduction. to Relational SchemasDesign IssuesRelatioral database model:
Logical view! of \data’keys integrity rules. Relational Database designfeaturesof good
relational database design Atomic domain and Normalization (INF 2NF 3NF
BCNF).Databas®esign ProcesModeling TemporaData.

Unit I (15hours)
Data Storage and Querying: Storage and File Structure: Overview of Physical Sterage
Magnetic Disk andFloppy DiskRAID- Organization ofRecords in Filedndexing and
Hashing: Basic Concept®rderedIndicesMultiple Key AccessStatic HashingDynamic
HashingBit Map Indices. Query Processing OverviewSelectionOperationSortingJoin
Operation.

Unit IV (15 hours)
Transaction Management:Transaction: Transaction Concej@imple Transaction Model
Storage Structure Transaction Atomicity and Durability-Transaction Isolation
Seridizablity-Concurrency Control: Lock- Based Protocoi®eadlock HandlingMultiple

G 11
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GranularityTime Stamp Protocol¥aluation Based ProtocolRecovery System: Failure
ClassificationRecoveryandAtomicity-RecoveryAlgorithm-FailureManagement.

Unit V (15 hours)
System Architechture Text: Databasé System Archittechture Centralisedand CliSetrver
Architecture Server System ArchitechtuRaallel SystemDistributed Systerbistributed
SystemNetwork TypesObjectBased DatabasesComplex Data TypegTable Inheritance
Implementing GR FeaturesAdvanced Topics, Advanced Application Development:
Performance Tuningerformanc®8enchmarksStandardiation.

CourseOutcomes:

After successfutompletion ofthis coursethe studenwill beableto

CO1:ExploreaboutDBMS architecturedatabaseesignsdatabasenodeling

CO2:ExtendaboutER-Diagramand UML, RelationalAlgebraandRelational Calculus

COa3:Distinguishthe normalizationtheory

CO4:Apply StructuredquerylanguaggSQL) andConstraints

COb5:Evaluate various transaction processing, concurrency-control mechanisms and database
protectionmechanisms

Text Book:
1. A Silberschatz H Korth, S SudarshanDatabase Systemand Concepts Mc Graw
Hill, Sixth Edition,2019.

ReferenceBooks:

1. Raghu Ramakrishnanand Johannes GehrkeDatabase Management System@/e),
McGraw Hill, 2003.

2. Atul Kahate,Introduction to Database Management SysteRearson Educatip Tenth
Impression2012.

3. C.J DateAn Introduction tdDatabase SystemAddison WesleyPublishing, Third Edition,
1998.

E-Resources

1. https://lwww.tutorialspoint.com/sql/sgtibmsconcepts.htm

2. https://www.coursera.org/projects/introductitmrelationaldatabasendsd
3. https:/lonlinecourses.nptel.ac.in/noc21_cs04/preview

Course
Programme Outcomes
Qutcomes
co PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 2 3|4 |5 6 7 8 9 | 10| 11| 12
Cco1 9 9 3 1 9 1 9 3 3 1 3 1 52
CO2 9 9 3 1 9 1 9 3 3 1 3 1 52
CO3 9 9 3 1 9 1 9 3 3 1 3 1 52
CO4 9 9 3 1 9 1 9 3 3 1 3 1 52
CO5 9 9 3 1 9 1 9 3 3 1 3 1 52
Total 45|45 | 15| 5 (45| 5 | 45|15 15| 5 | 15| 5 | 260
Low-1 Medium-3 High-9
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Core IV 1 Optimization Techniques
(For Studats Admitted from 20223)
Semester: | Hours/week 5
SubjectCode: IMCAC14 Credit: 5

Course Objectives:
1. To impart knowledge in concepand tools of Operations Resed@R)
2. To applyORtechniques constructively to make effective business decisions

Unit | (25 hours)
Basics of Operations ResearchDevelopment of OR Definition-Characteristicsscientific
MethodNecessity of ORScopeOR and DecisiofMaking-Scope of OR"in-Management,
Financial managemewtpplications of various OR Techniqu€bjectivesi’Phasedviodels
Classification Schemes of ModdRole of Computers in OR Difficulties in OR -
Limitations of OR

Linear Programing: IntroductiorRequirements for a Linear Programming Problem
Assumptions in Linear Programming Modé&lsApplications of.LP methodFormulation of
LPP-Advantage$ Limitationsi Graphical Method of SolutioisSome Exceptional Cases.

Unit Il (15 hours)
General LPRCanonical and standard Forms of EPReory of Simplex Method Some
Important Definitionsi Analytical Method or Trial and’ Error Methdd Simplex Methodi
Artificial Variables Technique$ Special cases. in.Simplélethod Applications Solution
of Simultaneous Equations by Simplex Methio®&ome Additional Points Computational
Efficiency of the Simplex Technique.

Unit 1l (15 hours)
Transportation Model: Introduction to the Modé&l Assumptions in Transportation Model
Definition T Matrix Terminologyi Formulation and Solutioii Variants in Transportation
Problemsi Additional Problems’ LeastTime Transportation Problemis Post Optimality
Analysis in Transpdations'i. TransShipment Problemi Dual of the Transportation
Problem.

Unit IV (15 hours)
Assignment Model: Definition of Assignment Model Mathematical Representation
Comparison with the Transportation ModeBolution of AssignmenModelsi Hungarian
Method ‘for-Solution of Assignment ProblemsFormulation and Solution of Assignment
Modelsi Variationsi Additional Problems Sensitivity Analysis in Assignment Probleim
Travelling Salesman Problem.

Unit VvV (15 haurs)
Advanced Topics in LP:Duality in LPT Dual Simplex Method Revised Simplex Method
I Bounded Variable Problem.

Course Outcomes:

After successful completion of this course, student will be able to

COL1l:Explain characteristics of Operational Resear@gmputational Efficiency of the
Simplex Technique, Transportation Problems, Assignment problem and Duality
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CO2:Apply Graphical, Simplex methods, Assignment Problem, Transportation Problem and
Dual Simplex Method methods to get optimal solution for Linegagfamming

CO3:Analyse the optimal solutions of different Linear Programming methods such as
Graphical, Simplex method, Assignment Problem and Transportation Problem and
Dual Simplex methods for making effective business decisions

CO4:CompareSolutions ofas Graphical, Simplex and Dual Simplex method

COb5:Generatalual of LPP and dual of Transportation Problem

Text Book:
1. Er. Prem KumaGupta,Dr D S Hira,Operations Researc!s ChandPublisher, Revised
Edition, 2017

Reference Books:

1. V.K.Kapoor Operatons ResearchSultan Chand & Sons Publishers, Fourth Edition, 2001

2. Hamdy A.TahaQperations ResearclPrentice Hall of India, Seventh Edition, 2005

3. J K SharmaQperations Researchheory and ApplicationsMacmillan Publishers India
Limited, Fifth Edition, 2013

4. Kanti Swaup , P.K. Gupta and Man Moha@perations Researclsultan Chand & Sons
PublishersThirteenth Edition, 2004

E-Resources:

1. https://nptel.ac.in/courses/110/106/110108506

2. https://onlinecourses.swayamz2.ac.in/cec20. mal0/preview

3. https://lwww.bbau.ac.in/dept/UIET/EMER
601%200peration%20Research%20Queuing%20theory.pdf

Course
Programme Outcomes
Outcomes
CO PO | PO | PO |\PO{ PO | PO | PO | PO |PO|PO|PO|PO Total
1/2{344| 5|6 | 7|89 ]10|11]12
CO1 91913431391 ]3|1]| 3|1 46
CO2 9¢/ 99 3|]1|3]9|1|3|1]3]1 52
CO3 9 919|313 |9|1]3|1]| 3|1 52
CO4 919 1 9|3 |1|3|9|1]3|1]| 3|1 52
CO5 9/919(3]1]9]9|1|3|1]3]1 58
Total 45145139 |15| 5 |21 ]45| 5 | 15| 5 | 15| 5 | 260
Low-1 Mediur8 Higho
Core Vi Java Programming Lab
(For Students Admitted from 20223)
Semester: | Hours/Week: 5
SubjectCode: IMCAC15P Credit: 3

Course Objectives:
1. To apply the concepts of Abstract Windowing Toolkit (AWT) and swing to design and
develop GUI applications
2. To create dynamic web applications using JSP, Servlet and Dmta Base
Connectivity (JDBC)
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List of Programs

Formula Substitution
1. To find binomial coefficient

Array

2. To arrange numbers and names in order

3. To perform matrix multiplication & transpose
4. To perform Linear search and Binary search

OOPsConcept

5. To implement Inheritance

6. To implement Exception Handling
7. To implement multithreading

Applet

8. To handle Keyboard events

9. To handle Mouse events

10. To simulate a calculator (arithmetic operations).using GUl components
11. To implement Free hand drawing

12. To implement menus

Swing
13. To display current date & time in different format.
14. To set a foreground and background color for label

JDBC

15 To prepare. a-.stud-bo Name, Markl, Mark2,sMark3, Total, Ro | |
Average and Grade to perform insert, update, delete apthgiof student information

16. To prepare an Electricity.Bill to perform insert, update, delete and display Electricity bill
of a particular user

Servlet

17. To display Simple Message

18. To use cookies to store the number of times a user has visited the servlet

19. Togenerate Random Numbers

200Create a |l ogin page, i f the username and
usernameo else o0login failedbo

21..Create Student Information System to view the details of the Students

JSP

22.To print a message fAhell o world!o

23. To prints current date and time

24. To add and subtract two numbers.

25. Design and implement a JAVA JSP Program to get student information and display the
same information through Servlet.

Note: - Questions for the external examination will be based on the condsgdearnt
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Course Outcomes:

After successful completion of this course, student will be able to

CO1: Demonstrate the concepts such as OOPs, Array to implement Java code
CO2: Apply an event handling using swing and AWT components

COa3: lllustrate the cocept of Applets in Java program

CO4: Discover the database access through Java code using JDBC connectivity
COb5: Create dynamic web pages using Servlet and JSP

Course
Programme Outcomes
Outcomes
co PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 2 3 4 5 6 I 8 9 | 10 | 111 12
CO1 9191933199 |3]|1 341 60
CO2 919193 |3|1]9|9|3|1pr371 60
COo3 9 9 9 3 3 1 9 9 3 1 3 1 60
CO4 9191933199919 1 72
CO5 9 9 9 3 9 1 9 9 9 1 9 1 78
Total 45 1 45 | 4515|121 | 5 (45145027 | 5 | 27| 5 | 330
Low-1 Mediur8 High-9
Core VI - Data Structures and Algorithms with Python Lab
(For Students Admitted from 2023)
Semester: | Hours/week: 5
Subject Code: IMCAC16P Credit: 3

Course Objectives:
1. To identify and apply the suitable data structure for the given real world problem
2. To gain knowledge inpractical applications of data structures using python

List of Programs

Display Text
1. To develop a simple calculator
2. To check.given yeds leap year or not

Formula Substitution

To find the factorial of the given number

Tocompute the GCD of two numbers.

To find the Distance between Two Points

To evaluate the Fibonacci series for n terms

To find given number is odd or even.
Tofindindthesquar e root of a number (Newtonds met
. To find Exponentiation (power of a number)

10 To find the maximum of a list of numbers.

11. To find First n prime numbers

12. To Find Given Number is Armstrong Number or not

© ®© N o B
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Algorithm substitution

13. To perform Linear seahcand Binary search

14. To perform Selection sort

15. Write a Python program to perform Insertion sort
16. To perform Merge sort

17. To perform Bubble Sort Algorithm

Array
18. To multiply matrices
19. To use command line arguments for counting words (word count)

File

20. To find the most frequent words in a text read from a file

Note: - Questions for Internal and External examination “will*.be based on
conceptslearnt

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Describe the Pythonguage syntax includingcontrstatements, loops and functions
to write programs for a wide variety problem.in mathematics.

CO2:Examine the core data structures in python.to store, process and sort the data.

CO3:Basic knowledge of condition checking

CO4:Implement the structure of algorithm

COb5:Examine the file and array concept

Course
Programme Outcomes
Outcomes
cO PO | PO | PO |PO{PO|PO|PO|PO|PO|PO|PO|PO Total
1 2 3 4 5 6 7 8 9 | 10| 11| 12
Cco1 9 9 9 3 9 1 9 3 3 1 1 1 58
CO2 9 9 9 3 9 1 9 3 3 1 1 1 58
COo3 9 9 9 3 9 1 9 3 3 1 1 1 58
CO4 9 9 9 3 9 1 9 3 3 1 1 1 58
CO5 9 9 9 3 9 1 9 3 3 1 1 1 58
Total 45| 45| 45| 15|45 | 5 | 45| 15| 15| 5 5 5 | 290
Low-1 Mediur8 Higho
Core VII - Web Technology
(For Students Admitted from 20223)
Semester: | Hours/Week: 5
Subject Code:IMCAC21 Credit: 4

Course Objectives:

1.To analyze a web page and identify its elements and attributes and create web pages

using XHTML and Casading Style Sheets

2.To build dynamic web pages using JavaScript (Client side programming), create

XML documents and Schemas, build interactive web applications using AJAX

G 17
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Unit | (15 hours)
Internet Protocols: Introductior Internet Protocotslost NamesInternet Applications and
Application Protocolsintroduction to HTML: IntroductionSGML-Outline of an HTML
DocumertHead SectiorBody Section HTML Forms. JAVA Network Programming:
Introduction UDP/IP and TCP/IP Communicatisl/O Streams SocketsRemote Method
InvocatiorProtocol Handler.

Unit Il (15 hours)
JAVASCRIPT: IntroductionLanguage Elements Objects of JavaScript Other: Objects.
Syntax: An overview of -Jldentfiar§ Consoled:irdesactigeylavaSeript
command linesVBSCRIPT: Embedding VBScript code in an HTML Documerariables
ProceduregLonditional statemerdisooping Construct®bjects and VBScript:

Unit 1l (15 hours)
Dynamic HTML(DHTML): IntroductiorCascading Style Sheets(CSS){TML Document
Object Model and CollectioASvent HandlingData Binding. eXtensible Mark -up
Language(XML): IntroductiorHTML vs XML- XML Attributes- XML Validation- XML
DTD -The Building Blocks oiXML Documents.

Unit IV (15 hours)
JAVA SERVER PAGES (JSP): Introduction -Advantages of JSEomponents of JSP
Cookies.Active Server Pages (ASP)introduction ‘Advantages of Using ASPirst ASP
ScriptProcessingof ASP Scripts with Form¥ariables and Construe&ubroutinesASP
CookiesASP ObjectsConnecting to Data with ASP.

Unit V (15 hours)
Introduction to PHP: Introductioninstalling PHPPHP TagsCommentsPrint and Echo
Statemerg-Data TypesConstantOperatorsControl Statementkooping Constructstring
FuctionsNumeric FuctionsArraysUser Defined Functiorg/orking with FormsMY SQL.:
Introduction Database SysteiAscessing the Database with PHP.

Course Outcomes:

After successfucompletion of this course, student will be able to

CO1: Explain the fundamentatsf web development technologies

CO2: Apply the different tags to develop a dynamic welgpasging JavaScript, JSP aA8P
CO3: Able to write a vell formed /valid XML document

CO4: Justify-best technologies for salg web client/server problems

CO5: Build web pages usg various web design languages

Text Books:

1. N.P.Gopalan, J.Akilandeswavie b Technol ogy, A [PélMearnmper 0 s
Private Limited, Seconddition, 2016

2. Dr. Axel RauschmayedavaScriptfor Impatient Programmers€ECMA Script, 2022

Reference Books:
1. Jeffrey C. JacksonWVEB TECHNOLOGIES A Computer Science PerspecBearson
Education, 2007
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2. Thomas A. PowellHTML & CSS: The CompleteeferenceMcGrawHill, Fifth Edition,
2010

E - Resources:

1. https://www.ecyrd.com/JSPWiki/attach/JSPWikiFileAttachments/Intro%20t0%20ASP.pdf
2. https://link.springer.com/content/pdf/bbm%3A9T830210979%2F1.pdf

3. https//www.coursera.org/learn/htraissjavascriptfor-web-developers

4. coursera.org/lecture/serviogeientedarchitecture/41-5-html-xml-jsonrK9X5

Course
Programme Outcomes
Outcomes
CO PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 2 3 4 5 6 7 8 9 | 10 | 111 12
Co1 9 3 1 1 9 3 3 1 3 3 3 3 42
CO2 9 3 9 1 9 3 3 3 3 3 3 3 52
CO3 9 3 3 3 9 3 3 3 3 3 3 3 48
CO4 9 3 3 3 9 9 3 3 3 9 9 3 66
CO5 9 9 9 9 9 3 3 3 3 3 9 9 78
Total 45 21 (25|17 | 45| 21| 15 |13 | 15| 21| 27| 21 | 286
Low-1 Mediur8 Higko
Core VIl - Computer.Organization
(For Students Admitted from 20223)
Semester: Il Hours/Week: 5
Subject Code IMCAC22 Credit: 5

Course Objectives:
1. To understand the structureynttion and characteristics of computer systems and
understand the design of.the various functional units and components of computers
2. To identify the elements of modern instructions sets and their impact on processor
design

Unit | (15 hours)
Basic Computer- Organization and Design: Instruction Codefomputer Registers
Computer Instructionr3iming and Contrelnstruction CycleMemory Referene Instructions
-Input-Qutput-and Interrupts.

Unit il (15 hours)
Micro programmed Control: Control Memory Address SequencingMicro progmam
Examples Design of Control Unit.

Unit Il (15 hours)
Central Processing Unit:Introduction General Register Organizatiennstruction Fomats
-Addressing Mode®ata Transfer and ManipulatigdProgram ContreRISC Pipeline and
Vector Processing: Parallel ProcessingipelineArithmetic Pipelinelnstruction Pipeline
Vector Processing.



https://www.ecyrd.com/JSPWiki/attach/JSPWikiFileAttachments/Intro%20to%20ASP.pdf
https://link.springer.com/content/pdf/bbm%3A978-1-4302-1097-9%2F1.pdf
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Unit IV (15 hours)
Input -Output Organization: Peripheral DevicesO interfaceAsynchronous Data Transfer
-Modes of TransferDirect Memory Accesslinput Output Processor (Excluding IBM and
Intel IOPS).

Unit V (15 hours)
Memory Organization: Memory-Main Memory Auxiliary Memory -Associative Memory
Cache MemoryVirtual MemoryMemory Management Hdware.

Course Outcomes:

After successful completion of this course, students will be able to

CO 1: Define the fundamentairganization of a computer system

CO 2. Explain the concept of sequencing, designing, pipeline and vector processing methods
CO 3: Examine the function of inpututput organization

CO 4: Compare various pipeline concepts

CO 5: Distinguish the organization of various parts of a system memory hierarchy

Text Book:
1. Morris Mano M,Computer System Architectuferentice Hall-of India ,2011.

Reference Books:

1. William Stallings,Computer Organization ‘and ArchitectyrBearson Publication, Eighth
Edition, 2010.

2. Morris Mano,Digital Login and Computer Desigirentice Hall of India, 2001.

E-Resources
1. NPTEL: https://nptel.ac.in/courses/106/105/106105163/

Course
Programme Outcomes
Outcomes
cO PO | PO{ PO, PO | PO |PO|PO|PO|PO|PO|PO|PO Total
14203 |4 | 5|6 |7 |8]|9]10]|11]12
CO1 99179199193 ]3|]1]3]|1 66
CO2 9.9 19191919331 )|3]|1 66
COo3 9./91919, 91|93 ]3|]1]3]|1 66
CO4 919199919331 )|3]|1 66
CO5 91919799193 ]3|]1]3]|1 66
Total 451451451451 45| 5 |45]15]15| 5 | 15| 5 | 330
Low-1 Mediur8 Higho
Core IX - Web Designing Lab
(For Students Admitted from 20223)
Semester I Hours/week 5
Subject Code:IMCAC23P Credit: 3

Course Objectives:
1. To analyze a web page and identify its elements and attributes and create web pages
usingXHTML and Cascading Style Sheets
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2. To build dynamic web pages using JavaScript (Client side programming) and create
XML documents and Schemas

List of Programs

HTML

To illustrate all basic tags

To display study time table for end semester examination
To display a menu list for bakery

To use all style sheets

To demonstrate frame

To use hyperlink for both text and image

To demonstrate forms

NookrwhE

Java Script

8. Leap year checking

9. To convert temperature from Fahrenheit to Celsius

10. To create login form

11. Create aHTML page to demonstrate validation fgmail registration

12. Build college website

13. Build website for online shopping

Note: - Questions for the Internal/External examination\will be based on the concepts learnt

Course Outcomes:

After successful completioof this course, student will be able to

CO1: Explain the basics of all HTML tags to create the static web page
CO2: Apply the concepts of table and list in HTML

CO3: Examine the use of style sheets, frames and hyperlinks

CO4: Evaluate the concept of vdition using JavaScript

CO5: Create a dynamic - website

Course
Programme Outcomes
Outcomes
CO PO PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1,12 | 34|56 |7 ]8|9]10|11]12
CO1 9 1 3, 93|99 |9|1]9|9]9]|1 80
CO2 919191919199 1]9|9]9]|1 92
CO3 919191919199 1]9|3]9]|1 86
CO4 919191919199 1]9|9]9]|1 92
CO5 919191919199 1]9|9]9]|1 92
Total 4513945394545 45| 5 | 45|39 |45 | 5 | 442
Low-1 Mediur8 Higho
Core X - Data Analytics Lab
(For Students Admitted from 20223)
Semester: Il Hours/week: 4
Subject Code IMCAC24P Credit: 3
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Course Objectives:
1. To know the modern quantitative tools to data analysis in a business context and
identify datasets and explainwahey are organized and manipulate data
2. To apply the tools teransform the data into useful information and use functions for
data visualization

List of Programs

Using Spread sheet

1. Perform Basic Functions in Spread sheets
2. Perform Formatting and Prfiog

3. Perform Mathematical & Text Functions
4. Implement Date and Time Functions

5. Implement Sorting & Filtering Techniques
6. Perform Logical Functions

7. To perform Data Validation

8. Display Pivot Tables

9. Display Charts and Slicers

10. Perform Lookup Functions

Using R

11. Get the input from user and perform numerical.operations (MAX, MIN, AVG, SUM,
SQRT, ROUND)

12. Perform data import/export (.CSV,:.XLS, .TXT) operations using data frames

13. Get the input matrix from user and perform Matrix addition, subtraction, multiplication,
inverse transpose and division operations using vector concept

14. Perform statistical operations (Mean, Median, Mode and Standard deviation)

15. Perform data prprocessing operations i) Handling Missing data ii) Max
normalization

16. Perform Simple Linear Regress

17. Perform KMeans clustering operation and visualize for iris data set

Using SciLab

18. Implement the basic matrix operations

19. Find.the Eigenvalues and eigenvectors

20. Solve equations by Gauss elimination, Gauss Jordan Method and Gauss Seidel
21. Find the reducedow echelon form of a matrix

Note: --Questions for the external examination will be based on the concepts learnt

Course Outcomes:

After successful completion of this course, student will be able to

CO1:0Outline Excel functions to solve mathematical, teddte and time operations, R
functions fornumerical operations and Scilab functions for matrix operations

CO2:Demonstrate the concepts of sorting, filtering using Excel

COa:lllustrate statistical operations using R

CO4 Evaluate the Regression and Cluisigr
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COb5:Develop programs to solve equations by Gauss elimination, Gauss Jordan Method and

Gauss Seidel
Course Programme Outcomes
Outcomes
co PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
112|134 |5 |6 |7 |]8]9]10]11]12
CO1 91919919199 |]3|3]| 3|1 74
CO2 91919919199 |]3|3]|] 3|1 74
CO3 9191919191993 |3]|] 3|1 74
CO4 919199191 |9|9|]3|3]| 3|1 74
CO5 91919191919 9]3|3]| 3|41 74
Total 4514514545145 5 | 45| 45| 15| 15 | 157 5 370
Low-1 Mediur8 Higho
DSE | - a) Cloud and Distributed Computing
(For Students Admitted from 20223)
Semester: I Hours / Week: 6
Subject code:IMCAE2A Credit: 5

Course Objectives:
1. To identify the technical foundationg-oloud systems architectures and analyse the
problems and solutions to cloud application problems
2. To apply principles of best practice in cloud application design and management and
identify and define technical ‘challenges for cloud applications and sasbes
importance

Unit | (18 hours)
Introduction to Cloud, Virtualization, and Virtual Machine: Introduction to Cloud
Computing- Feat ur es of -Thotrddauctiagn sto \Urtuabizatmn- Mitigation
Techniques for VM Mjration. Network Virtualization and Geo-Distributed Clouds:
Introduction- Cloud Computing and Server VirtualizatietNetworking of Virtual Machines
Inside the Hypervisoi Docker - SoftwareDefined Network- Network Virtualization in
Multi-Tenant Data Qaers: VL2 - Network Virtualization in MultiTenant Data Centers:
NVP - GeoDistributed Cloud Data Centers.

Unit Il (18 hours)
lleader Election in Cloud, Distributed Systems, and Industry Systemstntroduction -
Leader Election in Ring&lassical Distributed Algorithms)Ring Leader Election and Bully
Leader Election Algorithms Classical Algorithm: Ring Election Algorithm Classical
Algorithm: Bully Election- Industry Systems: Google Chubby and Apache ZooKeeper
Design of ZooKeepe Cloud-Native Computing: Introductioni Micro services Dockeri
Kubernetes Introduction to Edge ComputingClassification of Edge Computing.

Unit [l (18 hours)
Cloud Asset Management and ProtectionDifferences from Traditional IT- Types of
Cloud Assetss Compute Assets Storage Assets Network Assetss Asset Management
Pipeline- Procuement Leaks Processing LeaksTooling Leaks Findings Leaks Tagging
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https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880985032
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880981848
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880981848
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880973352
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880973048
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880876296
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880750920
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880750920
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880745544
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880745288
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880715752
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880705256
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880701752
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Cloud Assets Software-Defined Networking and Network Function Virtualization:
Introduction - SoftwareDefined Networking- Applications and Use CasesSoftware
Defined NFV- Network Slicing- Ongoing Research Opportunities.

Unit IV (18 hours)
Cloud Storage:Key-Value Stores/NoSQL Stores and HBase: Design ofKalye Stores
Design of HBaseldentity and Access ManagementDifferences from Traditional IT Life
Cycle for Identity and Access Request- Approve - Create, Delete, Grant, or Revoke
Authentication- Cloud IAM Identities- Businesgo-Consumer and Business-Employee-
Multi-Factor Authentication Passwords andPIl Keys- Shared IDs Federated Identity
Single SigrOn - Instance Metadata and ldentity Document$Secrets -Manageent -
Authorization- Centralized Authorization Roles- Revalidate- Putting It All Together in the
Sample Applicaon.

Unit VvV (18 hours)
Classical Distributed Algorithms and the Industry Systems Introduction- Time and
Clock Synchronization in Cloud Data CenteKey Challenges Clock Synchronization
Algorithms for Recording Glbal State and SnapsheotMutual Exclusion Algorithms for
Distributed SystemsCloud Applications: MapReduce, Spark, and Apache Kafka
MapReducé Sparki Kafka.

Course Outcomes:

After successful completion of thi®urse, studentwill be able to

CO1:ldentify the features of Cloud Computing and Virtualization

CO2 Demonstrate the leader election and cloud native computing

CO3:Classify types of cloud assets, Softw@refined Networking and Network Function
Virtualization

CO4:Justify cloud storage, ldentignd /Access Management

COb5:Generate the Classical. Distributed Algorithms, the Industry Systems and Cloud

applications

Text Books:

1. Rajiv Misra andrashwant Singh PateCloud and Distributed Computing: Algorithms and
SystemsWiley Emerging Technology Series, 2020

2. Chris DotsonpPractical Cloud Security: A Guide for Secure Design and Deployment
O'Reilly Media,First Edition,2019

Reference Books:

1. Rajkumar Buyya, Christiawecchiola,Thamarai SelviMastering Cloud Computind ata
McGraw Hill, 2017

2. Rajkumar Buyya, James Broberg, Andrzej Goscin€kpud Computing Principles and
Paradigms John Wiley & Sons.imited, 2011

3. Toby Velte, Anthony VelteRobertElsenpeterCloud ComputingA Practical Approach
Tata McGraw Hill, 2010

E - Resources:
1. https://nptel.ac.in/courses/106/104/106104182/



https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880701752
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880637960
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880636904
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880636904
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880626392
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880605944
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880590664
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880597400
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880584568
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880567736
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880537720
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#passwords-api-keys
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880481832
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880494168
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#single-sign-on
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880442984
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#secrets-management
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880596856
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880370632
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880354904
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880340520
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880338824
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880338824
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Yashwant+Singh+Patel&search-alias=stripbooks
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2. https://www.amazon.in/Cloubistributed ComputingAlgorithms
Systems/dp/8126520272?asin=B086V7Q2KW&revisionld=&format=4&depth=1

Course
Programme Outcomes
Outcomes
cO PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1,2 (3|4 |56 |7 ]8] 9101112
CO1 3111111919199 3]9]3]29 66
CO2 911]13]9]3]3]3]9]9]3]3]3 58
CO3 319131799999 ] 9|9 |9 88
CO4 1 1193313191999 9]9 74
CO5 9131919191919 ]19]9] 9197991 102
Total 251151 25]123[133[33[/39]45|39|39[33}.39| 388
Low-1 Mediur8 Highko
DSE I'i c) Data Analytics
(For Students Admitted from 20223)
Semester: | Hours/week: 6
Subject Code:IMCAE2C Credit: 5

Course Objectives:
1.To understand the Big Data Platform and its Use cases and Map Reduce Jobs
2.To provide an overview of Apache Hadoop, HDFS Concepts and Interfacing with
HDFS and Apply analytics on Structured, Unstructured Data

Unit | (18 hours)
Introduction to Big Data: Introductioni understanding Big dateapturing bigdat&/olume-
velocity-variety-veracity-Benefiting ‘Big Datal Management of big dat@rganizing big data
Technology challenges

Unit Il (18 hours)
Big data Sources and Architecture:Big data sourcepeople to people communication
m2m big data applicationsExamining big data typestructured dat&d unstructured data
semi structured datategrating data type into big data environmBig data Architecture.

Unit 11 (18 hours)

Hadoop: Big Datai Apache Hadoop & Hadoop EcoSysténMoving Data in and out of
Hadoopi Understanding inputs and outputs of MapRedud®ata Serialization Hadoop
Architecture, Hadoop Storage. Hadoop MapReduce paradigm, Map and Reduce tasks, Job,
Task trackers HDFS Hive Architecture and Installation, Comparison with Traditional
Database, HiveQL Querying Data Sorting and Aggregating, Map Reduce Scrigtins &
Subqueries, HBase.

Unit IV (18 hours)
Analytics and Big Data: Basic analyticiAdvanced analyticeperationalized analyties
Monetizing analyticanodifying business intelligex® products to handle big dataig data
analytics solutiorunderstanding text analytitsols for Big data

G 25


https://www.amazon.in/Cloud-Distributed-Computing-Algorithms-Systems/dp/8126520272?asin=B086V7Q2KW&revisionId=&format=4&depth=1
https://www.amazon.in/Cloud-Distributed-Computing-Algorithms-Systems/dp/8126520272?asin=B086V7Q2KW&revisionId=&format=4&depth=1

Annexure 'I1 2022

Unit VvV (18 hours)
Data Visualization & R: Introductiorrexcellence in visualizatiertypes of charBusiness
Intelligence: Toolsskills applicationsi Health care Educationretail - E- Governance-
Working with R Import a dataset in R Plotting a histogr&ig data mining.

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Describe Data sources, generations, data formats, Data Evolution, Data from.various
domains

CO2:Determine Big Data Characteristics, Frameworks, components and Limitation of
traditional approaches and map Big Vs to Data Domains

CO3:Analyse various dmains of Data Characteristics, Platform, Programming Model and
Design Data Analytic ecosystem, and data processing framewark

CO4:Evaluate the Concepts of Data Analytics Phases and Technigques

COb5:Formulate Data Analytics Techniques practically using Rrenment

Text Books:

1. Anil MaheshwariPata Analytics Made Accessibléindle Edition, 2017.

2. Judith Hurwitz, Alan Nugent, Dr. Fern Halper, Marcia Kaufm&g, Data for Dummies
Wiley India Private Limited2014.

Reference Books:

1. Boris lublinsly, Kevin T. Smith, Alexey YakubovichProfessional Hadoop Solutions
Wiley, India Private Limited, 2015.

2. Chris Eaton, Dirk deroos, UnderstandBig datg McGraw Hill, 2012.

3. Tom White HADOOP: The definitive-Guid®© Reilly, 2012.

4. Tom Plunkett, Ban Macdonald, OraclBig Data HandbookQracle Press, 2014.

5. JyLiebowitz Big Data and Business analyticSRC press, 2013.

6. VigneshPrajapatBig Data Analytics with R and Hadodpacket Publishing, 2013.

E-Resources
1. https://onlinecourses.nptel.ac.in/noc20_cs92/preview
2. https://nptel.ac.in/icourses/110/106/110106072/

Course Programme Outcomes
Outcomes
CO PO1|PO2 |PO3 |PO4[PO5 |PO6 [PO7 | Total
CO1 9 9 9 1 9 3 9 49
CO2 9 9 9 1 9 3 9 49
CO3 9 9 9 1 9 3 9 49
CO4 9 9 9 1 9 3 9 49
CO5 9 9 9 1 9 3 9 49
Total 45 [ 451 45| 5 45 | 15 | 45 245
Low-1 Mediurd3 High9
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DSE Il i a) Compiler Design

(For Students Admitted from 20223)
Semester: Il Hours/ Week: 5
Subjectcode: IMCAE2D Credit: 4

Course Objectives:
1. To provide an understanding of the fundamental principles in compilgmndesi
2. To learn the process of translating a modern4hegkl language to executable code
required for compiler construction

Unit | (15.hours)
Introduction: The structure of a compileii Evolution of programming languages
Applications of compiler technolog& Simple Syntax Directed" Translator: Syntax
definition-syntaxdirected translation.

Unit 1l (15 hours)
Parsing: Lexical AnalysisSymbol Tabled exical Analysis:<The role of thiexical analyser
Input Buffering Specification of Tokenfecognition of ‘token3he lexical analyser
generator LexFinite Automata.

Unit [l (15 hours)
Design of lexical analyser generatorDFA for. lexical analyser Important states of an
NFA, Converting a regular expression directly. to-a D¥Rimizing the number of states of
a DFA-Syntax Analysis: Syntax error handlingrror recovery strategigSontext free
grammarsTop down parsing: FIRST and FOLLOW.L(1) GrammarsBottom Up Parsing.

Unit IV (15 hours)
LR Parsing: More Powerful LR "Parserblsing Ambiguous GrammaiRarser Generators
SyntaxDi r ect ed. Ta ansl ati on: TiEapgdidatiom ofiSODToyntaxr der s

Directed Translation Schemebitermediate Code Generation: Variants of Syntax Frees
Three address code.

Unit V (15 hours)
Run time environment: Heap ManagemenCode Generation: The target langu#gldress
in the Target Cod@& Simple code generatdteephole Optimizeon-Optimal Code
generation “for./ExpressieDynamic Programming coe@eneratioiMachinelndependent
Optimization; Semantics preserving Transformati@aopy Propagatioibead 1 Code
Elimination-Code Motion.

Course Outcomes:

After successful completion of ghcourse, student will be able to

CO1:Define common forms of parsers

CO2:lllustrate compiler construction tools and describes the Functionality of each stage of
compilation process

COa3:Construct Grammars for Natural Languages and find the Syntacticad/8enrantic
errors during the compilations using parsing techniques

CO4:Analyze different representations of intermediate code

COb5:Design to construatew compiler for new languages
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Text Book:
1. Alfred V Aho, Monica S Lam,Ravi Sethi, Jeffrey D UllmanConpiler Principles,
Techniques & Tool$earsorAddison WesleysSecond Edition, 2007

Reference Books:

1. Alfred V. Aho, Jeffrey D. UllmanPrinciples of compiler designPearson Education,
Indian studenEdition, 2001

2. Kenneth C. LoudenCompiler Constuctiori Principles and PracticePWS Publishing,
First edition, 1997

3. K. L. P Mishra, N. Chandrashekarareory of computer sciencAutomata Languages
and Computation Prentice Hall of India, Second edition, 2003

4. Andrew W. Appel,Modern Compiler Implenmgation C, Cambridge University Press,
2004

E- Resources:
1. https://www.geeksforgeeks.org/compilgesigntutorials/
2. https://nptel.ac.in/courses/106/108/106108113/

Course
Programme Outcomes
Outcomes
co PO | PO |PO|PO|PO|PO|PO|[PO|PO|PO|PO|PO Total
1/2|3|4|5|6 |78 9]10)|11]12
CO1 9191 3]]9|9|/1[993]9|3]9]|3 76
CO2 919131999219 3|]9|3]9]3 76
CO3 9193991 ]93|]9|3]9]3 76
CO4 9 19| 3|9 9%1|9|3]9|3]9]|3 76
CO5 919(/3,9]]9]1]9|3|]9|3]9]3 76
Total 45| 45|15 | 45445 | 5 | 45| 15| 45| 15| 45| 15| 380
Low-1 Mediur8 Higho
DSE |l i"b) Cryptography and Network Security
(For Students Admitted from 20223)
Semester:l Hours / Week: 5
Subject code: IMCAE2E Credit: 4

Course Objectives:
1.To understand the basics of Cryptography and Network Security and secure a message
over nsecure channel by various means
2.To learn about how to maintain the Confidentiality, Integrity and Availability of data
and various protocols for network security to protect against the threats in the networks

Unit | (15 haurs)

Computer and Network Security concept:Computer security concept$ie OSI security
ArchitectureSecurity Attacks Security ServiceSecurity MechanismsNumber Theory:

The Euclidean AlgorithaModular ArithmetiecPrime NumbersFer mat 6 s Eu-l er 6s
Discrete Logarithms.
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Unit Il (15 hours)
Symmetric Ciphers: Classical Encryption Techniques: Symmetric Chippers Model
Substitution Techniqueransposition Techniquekraditional Block Cipher StructurBlock
Cipher Design HRnciples. Finite Fields: GroupsRingsFieldsFinite Fields of the
FormGF(p).

Unit 1l (15 hours)
Advanced Encryption Standard: Finite Field ArithmeticAES StructureAES
Transformation Functior8ES Key ExpansionAsymmetric Ciphers: Principles of publid
key cryptosystem3he RSA Algorithm.

Unit IV (15 hours)
Other Public-Key Cryptosystem: Diffie-Hellman Key Exchang&lgamal cryptographic
systemElliptic curve arithmetie Elliptic curve Cryptography.Digital..Signature: Digital
signature - Elgamal Digital Signature Scher$zhnorr Digital ~SchemBslIST Digital
signature algorithm.

Unit V (15 hours)
Wireless Network Security: Wireless SecurifMobile Device SecuriffEEE802.11
Wireless LAN Overview IEEE802.11 Wireless LAN Securit§lectronic Mail Security:
Internet Mail Architectureemail FormatsEmail Threats and compressive Email Security
S/MIME 1 DNSSEGSender policy FramewoiRomain Keys ldenty Mail.

Course Outcomes:

After successful completion of this caurse, student will be able to
CO1.: Define various Cryptographic Techniques

CO2: Demonstrate various data encryption techniques

COa3: Explain the encryption standard and asymmetric ciphers
CO4: Analyze Hashing and Digital Signature techniques

CO5: Discuss various Security Applications

Text Book:
1. William Stallings,Cryptography and Network Security Principles and PractRearson
Education, Seventh.Edition, 2017.

Reference Books:

1. Wade ~Tappe, Lawrence C Washingtomtroduction to Cryptography with Coding
Theory Pearson Education, Second Edition, 2007.

2. ‘William Stallings,Cryptography and Network security Principles and Practi¢&sarson
Education, Fourth Edition, 2006.

3. W.Mao, Modern Cryptographyi Theory and Practice Pearson Education, Second
Edition, 2007.

E- Resource:
1. https://nptel.ac.in/courses/106/105/106105162/
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Course
Programme Outcomes
Outcomes
cO PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1,12 | 3|4|5|6 |7 |89 ]10|11]12
CO1 919319193 |]3|1] 3|1 52
CO2 919319193 |]3|1] 3|1 52
CO3 9193 |1|9|1|9|3|]3|1]| 3|1 52
CO4 919319193 |]3|1] 3|1 52
CO5 9191 3|1|9|1|9|3|]3|1]| 3|1 52
Total 45145115 5 |45 5 |45 15|15 5 | 15| 57| 260
Low-1 Mediur8 Higho
DSE Il i c¢) BlockChain Technologies
(For Students Admitted from 20223)
Semester:l Hours/ week: 5
Subject Code:IMCAE2F Credits: 4

Course Objectives:
1. To assess block chain applications in a structured manner and impart knowledge in
block chain techniques and able to present the-concepts clearly and structured
2. To get familiarity with future currenciesd to .create own crypto token

Unit | (15 hours)

Introduction of Block chain: Block chain 1031Distributed System€onsensudhe history
of block chainintroduction of block chakfreatures of block chaiApplications of block
chain tebnologyTiers of Block chain technologgonsensus in block chaAP theorem
and block chairBenefits and limitations of Block chailecentralization: Introduction of
Decentralization using block chaiethods of DecentralizatieRoutes of Decentralizatie
Block chain and full ecosystem.decentralizatidpecentralization Organizations.

Unit Il (15 hours)
Cryptography and. Technical Foundations: Introduction Mathematics Cryptography
Confidentiality Integrity - Authentication- Non repudiation-AccountabilityBlock Ciphers
DES AES-Public and Private keyfRSA- hash FunctionsSecure hash algorithmberkle
trees Patricia treesDHT- ECDSAFinancial markets and tradifigadingExchanging.

Unit 111 (15 hours)
Bitcoin: Bitcoin-Bitcoin definitionstransactiongypes of transactiorg/hat is UTXOBIlock
chainThe genesis of BlocKhe bitcoin networkwvallets. Alternative coins: Theoretical
FoundationsAlternatives of Proof of WorProof of stakeName coin Bitcoin- Prime ©in-
Zcash.

Unit IV (15 hours)
Ethereum101: IntroductionrEthereum Block chaiThe consensus mechanidrhe world
statethe account stat€ransactionsContract creation transactidviessage call transaction
Elements of ethereum block chdiVYM-Execution EnvironmerDpcodes and their
meaningAccountsBlock-Block headeiThe genesis blocKransaction receipt§ransaction
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validation and executieBlock validation mechanisfBlock finalizationEtherGasMining-
EthashCPU Mining.

Unit VvV (15 hours)
Block Chain i Outside of Currencies: Internet of thingdoT Block chain experiment
Governmentealth-FinanceScalability and other Challenges: Scalabiftsoof of Stake
PrivacyEmerging Trends: ABC's-Enterprisegrade bloc kchainPrivate Block chains
startupsstandardizatiofEnhancementReal world Implementatior€onsortiaEducation in
block chain technologieEmploymemnCrypto Economics.

Course Outcomes:

After successful completion of this course, student will be able to

CO1.: lllustrate the Fundamental Concepts of Block chain and uses-of Bitcoin

CO2: Apply Cryptography Algorithms in block chain

COa3: Classify a transactions in Bitcoin

CO4: Explain the concept Decentralization, BitCoin, Ethereum in Block chain

COb5: Develop Private blck chain environment and smart:contracts in recent trends by using
Ethereum

Text Book:
1. Imran Bashir, Mastering Block chain: “Deeper insights int®ecentralization,
Cryptography, Bitcoin and Populd@lock chainFrameworks Packt Publishing, 2017

Reference Books:

1. Andreas Antonopoulos, Satoshi NakamMastering Bitcoin O6 Rei.l 'y, 2014

2. Roger Wattenhofemhe Science of the Block cha®reate Space Independent Publishing,
2016

3. Narayanan, J. Bonneau, E. Felten, A. Miller, S. GoldfeBliécpin and Cryptocurrency
Technologies: A Comprehensive IntroductiBninceton University Press, 2016

E-Resources:
1. https://nptel.ac.in/courses/106/104/106104220/#
2. https://www.udemy.coneburse/buildyour-blockchainaz/

Course
Programme Outcomes
Outecomes
coO PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 2 3|4 |5 6 7 8 9 | 10| 11| 12
Co1 9 9 3 9 9 1 9 3 3 3 9 9 76
CO2 9 9 3 9 9 1 9 3 3 3 9 9 76
CO3 9 3 3 9 9 1 9 3 3 3 9 9 70
CO4 9 3 3 9 9 1 9 3 3 3 9 9 70
CO5 9 3 3 9 9 1 9 3 3 3 9 9 70
Total 45 | 27 | 15| 45|45 | 5 | 45| 15| 15| 15| 45| 45| 362
Low-1 Mediur8 Higho
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Core Xl - Software Development Framework
(For Students Admitted from 20223)
Semester: Il Hours/week: 5
Subject Code IMCAC31 Credit: 5

Course Objectives:
1.To understand code solutions and compile C# projects within the .NETelork
2.To design and develop professional console and window bE&eId Application

Unit | (15 hours)
The .NET Framework: .Net programming FramewoMB.NET,C#.NET -and ‘the .NET
LanguagestThe Common Language Runtifibe .NET Class LibrarASP.NETFVisual
Studio .NET.Learning the .NET Languages:The .NET LanguageBata TypesDeclaring
VariablesScope and Accessibiliyariable Operation©bjectBased.. ~Manipudtion
Conditional Structurekoop Structures-unctions and Subroutines.Type®pjects and
NamespacesThe Basics about classe¥alue Types and Reference Typ&dvanced Class
ProgrammingUnderstanding Namespaces and Assemblies.

Unit Il (15 hours)
ASP.NET APPLICATIONS: ASP.NET ApplicationsCodeBehindThe Global.asax
Application FileUnderstanding ASP.NET Class@SP.NET Configuration.Web Form
Fundamentals: A Simple Page AppletA Deeper. Look ‘at HTML Control Class@he Page
ClassAccessing HTML Server Controls. Web Controls: Stepping Up to Web Conifels
control Classeg\utoPostBack and Web-Control Events.

Unit I (15 hours)
Using Visual Studio .NET: The promise of Visual Studio.NEStarting a Visual Studio.Net
Projecti The Web form DesigneéWriting CodeVisual Studio.NET Debuggir@Vorking
Without Visual Studd.NET. Validation and Rich Controls: Validation-A simple Validation
ExampleUnderstanding- Regular Expressiofis Validated Customer Forf@ther Rich
Controls State Management: The Problem of SvaevstateTransferring Information
CustomCookiesSession Stat

Unit IV (15 hours)
Tracing, Logging. and Error Handling: Common ErrorsThe .NET Exception Object
Handling exceptiond hrowing Your Own Exceptionkogging ExcetionsError Paged?age
Tracing.\ Overview of ADO.NET: Introducing ADO.NET and Data Management
Characteristics of ADO.Nethe ADO.NET Object Model. ADO.NET Data Access: About
the. ADO.NET ExampleSQL BasicsThe SQL Select StatemebipdatelnsertDelete
Accessing Data the Easy Wd3reating a connectieBefining a Select Commaridsing a
Command with a DataReaddpdating DataAccessing Disconnected Da%electing
Multiple Tables

Unit V (15hours)
Data Binding: IntroductionSingleValue Data BindingRepeated/alue Data BindingData
Binding with Databases. The DatalList, DataGrid and Repeater: Introducing Tentjdaigs
Templates with the DatalLifata Binding with Miltiple TemplatesComparing the Template
ControlsSelecting Itemd€Editing ItemsPaging with the DataGrid Sorting with the
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DataGrid Using XML: XML 6 s Hi dd e n -XRlo ExplainednThe. XNIECTasses
XML Validation-XML Display and Transform&XML in ADO.NET.

Course Outcomes:

After successful completion of this course, student will be able to

CO1: Interpretthe basic concepts dNET, Problem of the state, data, Management
ValidationandRich controls

CO2: Determinetypes, objects and namespaces, Enumeradocs Iterators and Error
Handling

COa3: lllustrateTable Controls, ASP.Net Applications and the Web Server, Interfaces and
Structures

CO4: Evaluateon Exception Handling, Serializing objects, Direct Data. Access

COb5: DevelopXML classes and XML Validation, vieforms and use web controls

Text Book:
1. Matthew MacDonaldThe Complete Reference ASP.NE&ta McGrawHill Publishing
2017,

Reference Books:

1. Dino EspositoProgramming Microsoft ASP.NETata MeGravHill, 2003

2. Chris Ullman , John KauffmagGhris Hart, David-SussmaBeginning ASP.Net 1.1 with
VB.NET, Wiley Publishing First Edition, 2003

3. Elliotte Rusty HaroldXML 1.1 Bible Wesley Publications, Third Edition, 2004

E-Resources:
1. https://nptel.ac.in/courses/106/104/106104220/#
2. https://nptel.ac.in/courses/110/105/110105033/

Course
Programme Outcomes
Outcomes
CO PO | PO/ PO/ PO | PO |PO|PO|PO|PO|PO|PO|PO Total
1</ 238 |4|5|6 | 7| 8|9 ]10|11]12
CO1 9 9193|3199 ]1|1]| 3|1 58
CO2 99 193 |3|]1]99|3|1]3]1 60
CO3 9./ 9193|3199 |]3|1]| 3|1 60
CO4 919,93 |3|1|9]|9]3|1]9]|1 66
CO5 9191979919991 ]9]1 84
Total 45145145121 (21| 5 | 4545|119 5 | 27| 5 | 328
Low-1 Mediur8 High-9
Core XIlI - Data Mining and Warehousing
(For Students Admitted from 20223)
Semester:lll Hours/week: 5
Subject Code: IMCAC32 Credit: 5

Course Objectives:
1.To understand anonplement classical models and algorithms in data warehouses and
data mining
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2.To understand data mining techniques in various applications like social, scientific and
environmental context and Develop skill in selecting the appropriate data mining
algorithm for solving practical problems

Unit | (15 hours)
Data Mining: Data MiningKinds of DataKind of Patterns can be mindachnologies
used Kinds of Apgication TargeteeMajor Issues in Data Mining Data Preprocessing:
Data CleaningData Integration-Data Reductioni Data Transformation and  Data
Discretization.

Unit 1l (15.hours)

Data Warehouse and OLAP Technology for Data Mining: Data Warehouse: Basic
ConceptsA Multidimensional Data Modeling: Data Cube and OLAP Data Warehouse
Implementation Data Cube Technology:Data Cube Computation: PreliminaGoncepts
Data Cube Computation Methottining Frequent Patteras Associations and
Correlations: Basic Concepté&requent Itemset Mining Methodsdvanced Pattern Mining
Pattern Mining Multilevel, Multidimensional Space Various Kinds of Association Rules
From Association Mining to Correlation Analysis.

Unit [l (15 hours)
Classification and Prediction: Issues Regarding Classification and Predictiassification
by Decision Tree InductiorBayesian Classificatief€lassification by Backpropagation
Support Vector Machine&ssociative Classification Classification by Association Rule
AnalysisOther Classification MethoeBrediction Accuracy and Error Measures.

Unit IV (15 hours)
Cluster Analysis: Basic Concepts, Methods and Advanced Cluster Analysis : What is
Cluster AnalysisTypes of data. in.Cluster Analysés Categorizabn of Major Clustering
MethodsPartitioning Methodddierarchical Method®ensity based Methodsrid based
MethodsEvaluation of-Clustering- MethodsClustering high dimensional da@lustering
Graph and Network Dat@lustering with Constraints.

Unit V (15 hours)
Outlier Detection:~.Outlier and Outlier analysi®utlier Detection MethodStatistical
ApproachesProximity Based Approache3utlier Detectionin high-Dimensional Data-
Data Mining_Trends and Research Frontiers: Mining Complex Data Type®ther
Methodologies of Data Minin@ata Mining ApplicationsData Mining Applications.

Course Outcomes:

After Successful completion of tleeurse, student wilbe able to

CO1: Explore the Basic Concepts of Data Mining

CO2: Analyzethe Classification algorithm and Error Prediction

CO3: Improve theknowledge aboutypes of Classification Methods in Data Mining
CO4: Determine theypes of Data clustering methodsdanypes of Data Mining
CO5: EvaluateData Mining Application with Latest Trends
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Text Book:
1. Jiawei HanMicheline KamberData Mining: Concept and Techniquklorgan Kaufmann
PublishersThird Edition, 2013

Reference Books:

1. Pieter AdriaansDolf Zantinge, Data Mining Pearson Education, Ninth Indid&eprint,
2003

2. Anand RajaramgnJeffrey David Ullman,Mining of Massive DatasetsCambridge
University Press, 2012

3. Pete WarderBig Data Glossary OO Rei.l | 'y, 2011

Journals:
1. ACM SIGKDD International Confence on Knowledge Discovery & Data Mining
2. ACM International Conference on Web Search and Data Mining

E-Resources:
1. https://www.javatpoint.com/dataining-clustervs-datawarehousing
2. https://onlinecourses.nptel.ac.in/noc21_cs06/preview

Course
Programme Outcomes
Outcomes
co PO | PO |PO|PO|PO|PO|PO||PO|PO|PO|PO|PO Total
112|134 |5 |/6 [\7+4 8] 9]10]11]12
CO1 9 1 1 1 1 1 1 3 1 3 3 1 26
CO2 9 3, 3|1 |3|]171|3]1|3] 3|3 34
CO3 9 | 3| 1| 34 341|212 |1]9| 9] 3|3 46
CO4 9 |11}, 3|3|3|1|3]9|9]|1]|09 52
CO5 9 1 3| 3|33 |3|1|3|]3|9]| 3|29 52
Total 45| 11 »9 11113 9 | 5 | 13| 23| 33| 13| 25| 210
Low-1 Mediur8 Higho
Core XIII"'- Software Development Framework Lab
(For Students Admitted from 20223)
Semester: 11| Hours/week: 5
Subject Code IMCAC33P Credit: 3

Course Objectives:
1.'To introduce to .Net IDE Component Rrawork and programming concepts in .Net
Framework
2. To create website using ASP.Net Controls

List of Programs

Console Application

1. Calculate the area of a floor given its length and width

2. Calculate the factorial of a number N, assuming the number is nare¢no
3. Check the given numbers (prime, perfect, Armstrong etc.)

4. Generate the numbers (prime, perfect, Armstrong etc.)
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5. Calculate age for a person using properties

6. Sort a given list of numbers and find out the average of a list of numbers.
7. Display how manylays are in a given month(check for leap years also)

8. Demonstrate Events, Delegates, and Interfaces

Windows Application

9. Build a simple calculator

10. Calculate the arithmetic operations using functions

11. Do String manipulation

12. Write a function that will retura approximate count of the number of words in a string
13. Create notepad

14. Create a greeting card generator

Web Application

15. Design an Email application form usingstandard controls ‘and ‘storthese details in
SQL tables

16. Create a login page and personal pae. Enter the username and password in the login
page. If the username and password are correct, the personal web page should be loaded
otherwise the error page should be loaded.

17. Create a student details form and validate the details-using validatiwalson

18. Display employee details using data grid control

19. Display an Electricity bill using data list control

20. Display employee details using repeater control

Note: - Questions for the external examination will be based on the concepts learnt

Course Qutcomes:

After successful completion of this course, student will be able to
CO1.: Build console applications

CO2: Perform Windows and web.Applications

CO3: Demonstrate validation controls in web form

CO4: lllustrate Data Grid control to database in Weblecation
COb5: Compose Data Repeater and Datalist Controls

Course
Programme Outcomes
Outeomes
coO PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 2|1 3|4 |5 |67 |8] 9 10)]11] 12
CO1 91 9] 9] 3] 3 1] 9 1 ]3| 3] 3 1 54
CO2 91 9] 9| 3] 3 1] 9 1] 3| 3] 3 1 54
CO3 91 9] 9] 3] 3 1] 9 1 ]3| 3] 3 1 54
CO4 91 9] 9| 3] 3 1] 9 11999 1 72
CO5 91 9]9] 3] 9 1] 9 11999 1 78
Total 4514514511521 | 5 | 45| 5 | 27|27 |27 | 5 | 312
Low-1 Mediur8 Higho




Annexure 'I1 2022

Core XIV 1 Data Mining Lab
(For Students Admitted from 20223)

Semeste: Il Hours/week: 5
Subject Code: IMCAC34P Credit: 3

Course Objectives:
1.To understand data mining process and important issues around data cleaning, pre
processing and integration
2.To get exposure to real lifgata sets for analysis and prediction and learn performance
evaluation of data mining algorithms in a supervised and an unsupervised learning

List of Programs

1. Implement of measures of proximity

2. Demonstrate of preprocessing on dataset student.arff

3. Demonstate of preprocessing on dataset labor.arff

4. Demonstrate of Association rule process on dataset contact lenses.arff using apriori
algorithm

5. Develop Association rule process on dataset test.arff using apriori algorithm

6. Implement classification rule process dataset student.arff using j48 Algorithm

7. Implement classification rule process on dataset-employee.arff using j48 algorithm

8. Implement classification rule process on dataset employee.arff using id3 algorithm

9. Implement classification rule process. on- dataseapl.arff using Decision Trees
classifier

10.Implement classification rule (process on dataset student.arff using Naive Bayesian
modelling.

11.Demonstrate of clustering rule process on dataset iris.arff using simpleaks
algorithm

12.Demonstrate of clusteringile process on dataset student.arff using simple k means
algorithm

13.Implement outlier detection algorithms
Note: Questions for.the external examination will be based on the concepts learnt

Course Outcomes:

After successful completion of this course, shideill be able to

CO1: Recallthe basic concepts of data mining

CO2: Apply data mining techniques

CO3: Analyze new data mining tools.

CO4: Evaluate recent trends in data mining such as web mining, sggatipbral mining
COb5: Predict the output of diffent types of algorithms

Course
Programme Outcomes
Outcomes
co PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 2|1 3|4 |5 |67 |8] 9 |10)]11] 12
CO1 91 9] 9| 9] 3 1193|999 1 80
CO2 91 9] 9| 9] 3 1193|999 1 80
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CO3 919191913193 ]9|9]9]|1 80
CO4 91919793193 |]9|9]9]1 80
CO5 919191913193 ]9|9]9]|1 80
Total 4514514514515 5 | 45| 15| 45| 45|45| 5 | 400
Low-1 Mediur8 Higho
DSE Il - a) Artificial Intelligence and Expert Systems
(For Students Admitted from 20223)
Semester Hours/week:'5
Subject Code:IMCAE3A Credit: 4

Course Objectives:

1. To describe the modern view of Al as the study of agents that receive percepts from the
Environment and perform actions and Al techniques for kedge representation,
planning and uncertainty Management

2. To develop knowledge of decision making and learning methods and explain the concept
of Knowledge Representation

Unit | (15 hours)
Introduction to Artificial Intelligencdntelligent... Agents, Approaches in Atrtificial
Intelligence, Definitions of Artificial Intelligence, Al problems, Features of Al Programs,
Importance of Al, Advantages and Disadvantages of Al.

Unit 1l (15 hours)
Applications of Artificial Intdligence Finance, Hospitals and Medicine, Robotics, Expert
systems, Diagnosis, Pattern Recognition,-Natural Language Processing, Game Playing, Image
Processing, Data mining, Big Data Mining. Introduction to the state space-setatehspace
search, seah techniques, Types of searching techniques.

Unit 1 (15 hours)
Heuristic Search Strategidypes of Heuristic Search techniques, Hill Climbing Search,
Simulated Annealing search, A* Algorithm, ANDR Graphs, Properties of the Hetids
Search Algorithm, Adversary Search, The MINIMAX Algorithm.

Unit IV (15 hours)
Expert -System®efinitions of Expert Systems, Features of Good Expert systems,
Architecture and Components of Expert systems, Roles of the Individualgtenact with

the system, Advantages of Expert systems, Disadvantages of Expert Systems.

Unit V (15 hours)
Knowledge Representatiddefinitions of Knowledge Representation, Characteristics of
Good Knowledge Representation, Basics afotledge representation, Properties of the
Symbolic representation of knowledge, Properties of the Good knowledge representation
systems, Categories of knowledge representation schemes, types of knowledge representation
schemes.

Course Outcomes:
After successful completion of this course, student will be able to
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CO1.: lllustrate knowledge on Atrtificial Knowledge concepts

CO2: Apply all searching algorithms and Hidlimbing procedures

COa3: Analyze their gaming skills and learn about Expert system

CO4: Evaluate the learners for aspiring careers in ible of Artificial Intelligence
COb5: Develop the game playing and planning of expert systems

Text Book:
1. I.Gupta G.Nagpal Artificial Intelligence and Expert Systepisaxmi Publications2018

Reference Boks:

1. V.S. JankiramanFoundations of Artificial Intelligence and Expert-Systerhaxmi
Publications, 2017

2. Joseph C.Giarratano, Gary D.Rilelgxpert Systems: Principles. andProgramming
Brooks/Cole Publication$ourth Edition 2018

3. Lavika Goel,Artificial Intelligence: Concepts and Applicatign§Viley India Private
Limited, 2015

E-Resources:
1. https://nptel.ac.in/courses/106/102/106102220/
2. https://nptel.ac.in/courses/112/103/112103280/

Course
Programme Outcomes
Outcomes
co PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1123|4567 ]8|9]10|11]12
CO1 9 1911|944 9439 3]99]9]|°9 88
CO2 919131913939 ]3|9]9]|1 76
CO3 3199|349 |3|9|1]9|1]| 3|3 62
CO4 911 3 /~913]9]]9|3|]9|3]9]1 68
CO5 91997949193 [3|3]9|9]9]|3 84
Total 38 .37 25139|33|27|33|/19[39|31)39)|17| 378
Low-1 Mediur8 Higho
DSE Ill - b) Digital Image Processing
(For Students Admitted from 20223)
Semester:11} Hours / Week: 5
Subject code IMCAE3B Credit: 4

Course Objectives:
1. To explain the fundamentals of digital image and its processing
2. To performimage enhancement techniques in spatial and frequency domain, apply the
concept of image segmentation and describe object detection and recognition
techniques

Unit | (15 hours)
Introduction: Digital Image ProcgsingThe Origins of Digital Image Processtigxamples
of Fields that Use Digital Image Processikgndamental Steps in Digital Image Processing
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-Components of an Image Processing Systeigital Image Fundamentals: Elements of
Visual PerceptionLight and the Electromagnetic Spectruimage Sensing and Acquisition
- Image Sampling and QuantizatieBome Basic Relationships between Pix&igroduction
to the Basic Mathematical Tools Used in Digital Image Processing.

Unit Il (15 hours)
Intensity Transformations and Spatial Filtering: Background- Some Basic Intensity
Transformation FunctionsHistogram ProcessingFundamentals of Spatial Filtering
Smoothing (Lowpass) Spatial FilteBharpening (Highpass) Spati#iltersHigh Pass,
Bandreject, and Bandpass Filters from Lowpass Fik€@mbining Spatial Enhancement
MethodsUsing Fuzzy Techniques for Intensity Transformations and Spatial Filtering.

Unit 1l (25 hours)
Filtering in the Frequency Domain: Background-Preliminary ConceptsSampling and the
Fourier Transform of Sampled Functiofihe Discrete Fourier Transform of One Variable
Extensions to Functions of Two Variablk%ome Properties of the2 DFT and IDFT-The
Basics of Filtering irthe Frequency Domaifimage Smoothing Using Low Pass Frequency
Domain Filters-Image Sharpening Using High Pass FikeBglective Filtering The Fast
Fourier Transform.

Unit IV (15 hours)
Image Restoration and Reconstructio: Noise Models Restoration in the Presence of
Noise Only. Wavelet and Other Image Transforms: Mdieged TransformsFourier
Related TransformsWalshhrHadamard. TransformsSlant Transform- Haar Transform-
Wavelet Transforms Color Image Processing Color Models Basics of FulColor Image
ProcessingColor Transformationgolor-image Smoothing and Sharpenldging Color in
Image SegmentatieNoise in Color Image€olor Image Compression.

Unit VvV (15 hours)
Morphological Image Procesing: Erosion and DilatiorOpening and Closir@he Hitor-
Miss TransforraSome: Basic- Morphological Algorithmdmage Segmentation I: Edge
Detection, Thresholding; and Region Detection: Threshold®egmentation by Region
Growing and by Region Splitting ardderging-Region Segmentation Using Clustering and
SuperpixelsRegion-.Segmentation Using Graph Q&dgmentation Using Morphological
WatershedsThe ‘Use of Motion in Segmentationmage Pattern Classification: Optimum
(Bayes)-Statistical Classifiefdeural Networks and Deep Learning.

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Explain the origins, components, elements of visual perception, basic intensity,
transformation, discrete Fourier transform, color modatgise models and
morphological algorithms of image processing

CO2:Apply fundamental steps, smoothing, sharpening, segmentation and classification to the
image

CO3:Analyze relationship between pixels, mathematical tools, fuzzy techniques, filters,
wavelet tansforms, region grouping, splitting and merging

CO4:Determine histogram, the color image compression

COb5:Solve noise for color image
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Text Book:
1. Rafael C. Gonzalez, Richard E. Woodgital Image ProcessingPearson Education,
Fourth Edition, 2018.

Reference Books:

1. B.Chanda, D.Dutta MajumdeRBigital Image Processing and AnalysiBrentice Hall of
India, 2003.

2. Nick Efford, Digital Image Processing a practical Introducing using JarRearson
Education, 2004.

E-Resources:

1. https://www.tutorialspoint.com/dip/index.htm

2. https://onlinecourses.nptel.ac.in/noc19_ee55/preview
3. https://www.edx.org/learn/imaggrocessing

Course
Programme Outcomes
Outcomes
co PO | PO |PO|PO|PO|PO|PO|PO|PQ|PO|PO|PO Total
1,12 | 3|45 |6 ]| 7+.8/[9 |10 11|12
CO1 9199991919191 3|3 80
CO2 919/9/3]9]1[91L9|]9|1|3]3 74
CO3 919/9/9]91|1]919|3|1]3]3 74
CO4 9199999219991 3|3 80
CO5 919/9/9/9]1]99|9|1|3]3 80
Total 45| 45| 45|39 4545 | 45|45|39| 5 | 15| 15| 388
Low-1 Mediur8 Highko
DSE HIi ¢) Organizational Behaviaur
(For Students Admitted from 20223)
Semester: Il Hours/week: 5
Subject Code: " IMCAE3C Credit: 4

Course Objectives:

1. To identify the various leadership styles and the role of leaders in a decision making
process and processes used in devetppommunication and resolving conflicts

2.To discuss the development of the field of organizational behaviour and explain the
micro and macro approaches and development of the field of organizational behaviour
and explain the micro and macro approaches

Unit | (15 hours)
Explaining organizational behavior: Introduction- Explaining organizational behavier
Research and practice: evide#imsed managementHuman resource management: OB in
action. Environment: Anal ysi ng t hsenvionngesrPESTBR and sténario
planning - Ethical behaviour- Business ethics and corporate social responsibility.
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Technology: Determinism or choice Automating knowledge workNew ways of working
Four challenges Cybercrime.

Unit Il (15 hours)
Culture: Rise of organizational cultureCulture: surface manifestations, values and basic
assumptions Organizational socialization Perspectives on culture contraste€Culture
strength and organizational performandg/pes of organizational cultureNational cultures.
Individuals in the organization: Learning: The learning process The behaviourist
approach to learning The cognitive approach to learning8ehaviour modification versus
socialization. Communication: Interpersonal communication Verbal communication
Nonverbal communication Cultural differences in communication styteImpression
managemerEmotional intelligence Organizational communication.

Unit 11l (15 hours)
Perception: Selectivity and organizationPerceptual sets and perceptual worl@erceptual
sets and assumption$ex, appearance, attractiveness and discriminafarceptual errors.
Motivation: Drives, motives and motivationContent theoriesProces theories The social
process of motivating otherdEngagement and high performan@oups and teams in the
organization: Group formation: Groups in organizationsDefinitions of groups Types of
group tasks Grouporiented view of organizationsFormal“and informal groups Group
formation- Group developmentGroups and teams.

Unit IV (15 hours)
Group structure: Group structure and.proces®ower structure Status structure Liking
structure- Communication structe - Role structure Leadership structureVirtual teams-
Networked individualism.Foundation.of “Individual Behaviour: Introduction - The
Individual andindividual Differencesi Human Behaviour and Its CausatiorModels of
Man - Personality: Concept of Personalityi Determinants ofPersonalityi Types of
Personalities’ Theories of Personality How Personality Develops? How Personality
Influences Organisational Behaviour?

Unit V (15 hours)
Team working: The.T-word and tamwork designr Types of teams Advice teams Action
teams- Project teams Production teams Teamwork activitiesElements of structure:
Organization_structuring Types of jobs Line, staff and functional relationshipsRoles in
organizations -Fomalization - Centralization versus decentralizatiorl.eadership:
Leadership versus managemenfrait-spotting - - Stylecounselling- Contextfitting -
Distributed leadershifecision making: Models of decision making Decision conditions:
risk and progammability- Group decision makingProblems with group decision making
Organizational decision making.

Course Outcomes:
After successful completion of this course, student will be able to

CO1: Describe the development of the field of organizatiopehaviour and explain the
micro andmacro approaches
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CO2: Demonstrate the applicability of analysing the complexities associated with
management of individual behavior in the organization and how the organizational
behavior can integrate in understargiihe motivation (why) behind behavior of people
in the organization

COa3: Analyse and compare different models used to explain individual behaviour related to
motivationand rewards and the complexities associated with management of the group
behavior in he organization

CO4: Evaluate the applicability of the concept of organizational behavior to understand.-the
behavior of people in the organization

COS5: Formulate the various leadership styles and the role of leaders in_a decision making
process

Text Books:

1. David A. Buchanan, Andrzej A. HuczynskiQrganizational Behavioyr Pearson
Education, Ninth Edition, 2017.

2. S. S. Khanka, OrganisationBehaviourText and Case$ Chand LtdNew Delhi 2021

Reference Books:

1. Prof. Dr. A. Mustafa Organisational Behaviaor, Global Professional Publishing Ltd
SecondEdition, 20B.

2. L M PrasadQOrganizational BehaviqrSultan Chand & Sons, Fifth Edition, 2011.

3. K Aswathappa,Organizational BehavigrHimalaya Publishing House, Tenth Edition,
2012.

4. Mirza S SaiyadainQrganizatonal Behavioy Tata McGraw Hill, Ninth Edition, 2010.

Journal:
1. Journal of Organizations and Human Behavior

E - Resources:
1. https://nptel.ac.in/courses/110/106/110106145/
2. https://nptel.ac.in/aarses/110/105/110105033/

Course
Programme Outcomes
Outecomes
coO PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 2 3|4 |5 6 7 8 9 | 10| 11| 12
Co1 9 9 9 9 3 1 9 3 9 9 9 1 80
CO2 9 9 9 9 3 1 9 3 9 9 9 1 80
CO3 9 9 9 9 3 1 9 3 9 9 9 1 80
CO4 9 9 9 9 3 1 9 3 9 9 9 1 80
CO5 9 9 9 9 3 1 9 3 9 9 9 1 80
Total 45 | 45 | 45 | 45| 15| 5 | 45| 15| 45| 45| 45| 5 | 400
Low-1 Mediur8 Higho

DSE IVi a) Operating Systems
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(For StudentsAdmittedfrom 202223)

Semester:lll Hours/week: 5
SubjectCode IMCAE3D Credit: 4
CourseObijectives:

1. To understand the services provided by and the design of an operatingsystem.
2. To understandvhata processs andhow processearesynchronized andcheduled

Unit | hou(4p
Introduction: What is an Operating SysterMainframe systems desktop- Systerms
Multiprocessor SystemsDistributed systems ClusteredSystems Real time systems Hand
heldsystemgperating SystemStructure: SystemcomponentsOperatingSystem services
Systemcalls Systemstructure.

Unit 1l (15 hours)
Processes:Processconcept processscheduling operationson processes Inter process
Communication CPU Scheduling Basic Concepts Scheduling Criteriaa Scheduling
algorithms Process Synchronization: Background The-critical section problem Mutex
Locks-semaphoredvionitors.

Unit [l hoyf$
Deadlock: System MdelDeadlock CharacterizationMethods of Handling Deadloek
Deadlock Prevention Deadlock Avoidance Deadlock Detection Recovery from
DeadlockMemory management Background Contiguousnemoryallocation Swapping.

Unit IV (15 hours)
Virtual memory: Background' Demand pagingCopyon-Develop -Page replacement
ThrashingFile system interface: File concepts access method®Directory structureMass
storagestructure: Overviewof.massstoragestructureHDD SchedulingNVM Scheduling.

Unit V ou(gp h
Protection: Goals-of ‘proteedn- domain of protectionAccess matrix Implementation of
Access matrix revocation of access rightsSecurity: The security problem User
authentication Program threatsSystemthreats securing systems and facilitieBitrusion
detection Cryptography

CourseOuteomes:

After successfutompletion ofthis course studentwill beableto

CO1: Remember the structure of operating system and scheduling algorithms
CO2: Apply the concept of process scheduling, deadlocks and its recovery
CO3: Analyzethe backgroundof memorywith segmentation and paging

CO4: Evaluatdile management witkile organization, andisk scheduling

COEb: CreateSecuringsystemsandfacilitites

Text Book:
1. AbrahamG SilberschatzQOperatingSystemWiley Publisher,Tenth Edition2017.

Reference Books:
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1. Milan Milenkovic,Operating System Concepts & Desigata, McGraw HillSecond
Edition,1997.

2.Peter Baer Galvin and Robert Neilson Bogplied Operating system conceptehn
Wiley & Sons,First Edition, 2000.

3. DhananjaiM. DhamdhereQperatingSysten\ ConcepiBasedApproach TataMcGraw
Hill, Third Edition,2012.

4.W. Stallings,OperatingSystemdnternals& DesignPrinciples PrenticeHall of India,
Fifth Edition, 2008.

E-Resources:

1.https://nptel.ac.in/courses/106/105/106105214/
2.https://nptel.ac.in/courses/106/106/106106144/
3.https://onlinecourses.nptel.ac.in/noc21_cs44/preview

4 https//www.udacity.com/course/introductign-operatingsystems-ud923
5.https://onlinecourses.nptel.ac.in/noc21_cs72/preview

Course
Programme Outcomes
Outcomes
co PO | PO |PO|PO|PO|PO|POPO|PO|PO|PO|PO Total
1123|456 |7 [-8]19]10|11]12
CO1 9 (3|31 ]9|3[91L9|9|1]9]29 74
CO2 9 | 3|3 |1 |9(/3[999]9|1] 9|29 74
CO3 9 | 3| 3|1 |943[9|9]9|1]9]|29 74
CO4 9 (331939991 ]9]029 74
CO5 9 | 3| 3| 1| 9483|999 1]9]|29 74
Total 45 | 15|15 5 |45 15|45 |45 | 45| 5 | 45| 45| 370
Low-1 Mediur8 Higho
DSE\IV'i b) Open Source Technologies
(For Students Admitted from 20228)
Semester: llI Hours/week: 5
Subject Code: IMC AE3E Credit: 4

Course Objectives:
1.To expose students to free open source software environment and introduce them to use
open source packages
2.lmplement various applications using build systems and understand the installation of
various @ckages in open source operating systems

Unit | (15 hours)
PHP- IntroductionrWhat is PHPWhy use PHP and MYSQPHP strength&ey features of
PHRUsing PHP-Accessing PHPCreating sample applicatioiEmbedding PHP in HMLL
Accessing form variablegnderstanding identifiersExamining Variable typesUsing
OperatoraMaking Decisions with conditionalRepeating actions through iteration.

Unit Il (15 hours)
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Storing and Retrieving Dafarocessing file®Opening a filewWriting to a fileClosing a file
Reading from a fildJsing other file functiondJsing arraysWhat is an aay-Numerically
indexed arrayg\rrays with different indicesirray operatorsnultidimensional arrasgorting
arrayString manipulation and regular expressions.

Unit 1l (15 hours)
MYSQL- SQL-Inserting Data into the DatabaRetrieving Data from the Database
Updating Records in the Databa&kering Tables after creatieDeleting Records from the
DatabaseDropping TableDropping a Whole Databag&ccessing your MYSQL database
from the web with PHRQuerying a database from the weatlnting new information. in,the
databaseJsing other PHP database interfaces.

Unit IV (15 hours)
PYTHON-IntroductiorrAlgebra with Variables/ariables, complex ' quantities, common
functions with numbers, logical operators, gfgnand printing. Simple programsasic
program structure, flowchart, conditional operations,iterative routines. Functions and
ModulesFunctionsRecursion, Nested functions, Nested scope, MoeBigis-in modules,
maths module.

Unit V (15 hours)
Sequences and Operations with Sequene8&sring, tuple, list, dictionary, set, operators with
sequences, iterator, iterator functions, input.. Classes and Obpltses, functions with
attributes, overloading, inheritan@xecutiorfrom command line.

Course Outcomes:

After successful completion of this course, student will be able to
CO1:Demonstrate install and run-Linux operating system
CO2:Apply the MYSQL databse concepts

CO3:Develop website and.control using PHP and MYSQL
CO4:Explain Install open source web technologies MySQL and PHP
CO5:lllustrate the Python software making process

Text Books:

1. Luke Welling, Laura ThomsorRHP and MYSQL Web DevelopmeRtarson Education,
Fifth.Edition, 2017

2. T.R. PRadmanabhaRrogrammingvith Python Springer Nature2016

Reference Books:

1..James Lee and Brent Wa@pen Source Web Development with LAMP using Linux,
Apache, MySQL, Perl and PHPBorling KindersleyPrivate Limited,2008

2. Eric S. RaymondMichael Tiemann Open Sources: Voices from the Op®ource
Revolution O'Reilly,1999.

3. Steve HolzneRHP: The Complete Referenckata McGraw Hil] Second Edition,
2009

E - Resourees:
1. http://www.openresources.com/documents/epsources/
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2. http://www.alexsoft.com/

Course Programme Outcomes
Outcomes
co PO | PO | PO | PO | PO|PO|PO|PO|POIPO|PO|PO|_
12| 3| 4|5 |6 |7][8[9]10]11]12
Cco1 9[9[ 1[3]93|]9]3|]9]9]3]9] 76
co2 9[9[ 39399193 ]9]9] 3] 84
Co3 9993933 |]9]9]|1]3]9] 76
CO4 9 /1 [3]9]3[]9]1[3]9[3]9]09] 68
CO5 3]/9[3]9]9|3|3|3|]9]9]9 ]3] 7
Total 39 [ 37[19/33[33|27| 25|27 |39]|31|33]33] 37
Low-1 Mediur8 Higho
DSE IV T c) Internet of Things
(For Students Admitted from 20223)
Semester: Il Hours/week: 5
Subject Code:IMCAE3F Credit: 4

Course Objectives:
1.To understand the application areas of 1oT, building.blocks of Internet of Things and
characteristics
2.To realize the revolution of Internet in Mobile Devices, Cloud & Sensor Networks

Unit | (15 hours)
Introduction to loT: Introduction to lIoF Enabling technologies of loT Al and Machine
Learning- Physical and logical design.of I6TloT Reference ArchitectureloT Functional
Architecture- 10T levels anddeployment templates Application domains of loT: Home
automationi Citiesi Environmenti Energyi Industryi Agriculture i Transportation
Health care & Lifestyle

Unit 1l (15 hours)
loT and M2M: Introduction to M2Mi Difference between IoT and M2MBDN and NFV
for loT- loT System Management with NETCOMNANG- Need for IoT Systems
ManagemenSNMP- Network Operator RequiremeAETCONF YANG- IoT Systems
Management with NETCONFY ANG.

Unit 1l (15 hours)
IOT. Platforms Design Methodology: Step 1 to Step 10Case Study on loT System for
Weather Monitoring Motivation for Using Python loT Systems Logical Design using
Python Introductiorrinstalling Python Python Data Types and Data Structe@smtrol
Flow-FunctionsModules Packages-ile HandlingDate/Time OperationsClasses Python
Packages of Internet for 0T

Unit IV (15 hours)
loT Physical Devices and EndpointsWhat is an 10T DeviceExemplary Device: Raspberry
Pi- About the board.inux and Raspberry PiRaspberry Pi InterfacesProgramming
Raspberry Pi with PytherOther IoT Devices
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Unit VvV (15hours)

loT Physical Servers and Cloud Offerings:Introduction to Cloud Storage Models and
Communication APIT WAMP-AutoBahn for loFXively Cloud for loT-Python Web
Application FrameworkDjangoDesigning a RESTful Web APAmazon Web Services for
loT-Case Sidies |lllustrating loT Desigh Home AutomatiorCitiesEnvironmert
Agriculture-Productivity Applications

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Recall the importance of smart objects and smart environment

CO2:Define 10T and M2M

COa3:Create loT platforms using design methodology

CO4:Perform WiFi data communications, remote data storage in cloud, and-handle the
data using web applications

COb5: Developpotential problems and solutions using loT

Text Book:
1. ArshdeepBahga, Vijay Madisetti,Internet of Things: A” Hand®n Approach
Universities Press, 2015

Reference Books:
1. Charles PlattMake Electronic$ Learning byDiscovery O'Reilly Media, 2015
2. Michael Miller, The Internet of Thing$earsortducation 2015

E-Resources:
1. https://nptel.ac.in/courses/106/105/206105166/
2. https://wwwclasscentral.com/course/swayamroductiorito-internetof-things 10093

Course
Programme Outcomes
Outcomes
co PO | PO/ PO/ PO | PO |PO|PO|PO|PO|PO|PO|PO Total
1</ 238 |4|5|6 | 7| 8|9 ]10|11]12
CO1 9 9193|3199 ]1|3]|]1]|1 58
CO2 99 1913 |3|]1]99|3|3|1]1 60
CO3 9./ 9193|3199 ]3|3|]1]|1 60
CO4 919,93 |3|1|9]|9]3|9]|1]|1 66
CO5 9191979919999 ]|1]1 84
Total 4514514521 (21| 5 | 4545|1927 5 | 5 | 328
Low-1 Mediur8 Higho
Core XV - Software Project Management
(For Students Admitted from 2028)
Semester: IV Hours/week: 5
Subject Code:IMCACA41 Credit: 5

Course Objectives:
1. To identify the different project contexts and suggest an appropriate management
strategy andey phases of project management
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2. To determine an appropriate project management approach through an evaluation of the
business context and scope of the project and role of professional ethics in successful
software development

Unit | (15 hours)
Introduction to Software Project Management: Introductioni Software projects versus
other types of projedt Contract Management and Technical Project Manageiétans,
Methods and MethodologiésSome ways of categoiimy software projects Stakeholder$
Setting Objective$ The Business CageProject Success and Failuréanagement Control
T Traditional versus Modern Project Management Practices. Pr@ealuation. and
Programme Management:A Business CaseProjed portfolio Managemerit-Evaluation of
Individual Projects Programme ManagementManaging the allocation of.resources within
the programmes Strategic programme Management.

Unit Il (15 hours)

An overview of Project Planning: Stepwi® Project PlanningSelectionof.an Appropriate
Project Approach: Build or Buy -Choosing Methodologies and Technologi&oftware
Processes and Process ModeBhoice of Process modelsStructure versus speed of
Delivery- Waterfall Model- The Spiral Model Software Prototyping.

Unit 11l (15 hours)
Activity Planning: Objectives of Activity planning Rlan- Project schedulesSequencing
and Scheduling ActivitiesNetwork Planning modelsFormulating a Network Modél The
Forward Pass The Backward Pagsldentifying the Critical pathActivity Float- Shortening
the Project Duratioin Identifying Critical /Activities.Risk Management: Risk -Categories of
RiskT Risk identificationi Risk Planning Evaluating Risks to the Schedtlé\pplying the
PERT techniqué Monte Carlo simulatieii_Critical Chain Concepts.

Unit IV (15 hours)
Monitoring and Control: Creating the Framewoiik Collecting the Datd Reviewi Project
Termination Review Cost monitoring EarnedValue Analysisi Prioritizing Monitoringi
Change control-Software Configuration Managementlanaging Contracts: Types of
Contract-Stages in Contract Placemeififypical Terms of a ContracContract Management
-Acceptance.

Unit VvV (15 hours)
Managing People in Software Environments:Selecting the Right person for the Jbb
Instruction in the Best MethoddMotivation - The OldharAHackman job characteristics
modeli Stressi Health and SafetySome Ethical and Professional comse Working in
Teams;. Becoming a Team Decision makingOrganization and Team structures
Coordination Dependenci®ispersed and Virtual tear@@ommunications genres
Communication pland_eadership.

Course Outcomes:

After successful completion of thiswse, student will be able to

CO1:SummarizeSoftware Process Models

CO2:lllustrate the steps involved in Software Project Management and agii&itying,
Risk Management using case studies

CO3:Apply Software effort Estimation Methods
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CO4:Evaluate Softare Project Management Tools
COb5:Design the modern techniques in Software Project Management like Agile, Scrum,
DevOps

Text Book:
1. Bob Hughes, Mike CotterelRajib Mall, Software Project Managemeniata McGraw
Hill, Fifth Edition, 2012

Reference Book:

1. Robert K.WysockikEffective Software Project Managementiley Publication, 2011

2. Walker RoyceSoftware Project ManagememtddisonWesley, 1998

3.Gopalaswamy RamesiManaging Global Software ProjectdvicGraw Hill Education,
FourteentReprint 2013

E-Resources:

1. https://nptel.ac.in/courses/106/105/106105218/

2. https://onlinecourses.nptel.ac.in/nocl19_cs70/preview

Course
Programme Outcomes
Outcomes
co PO | PO |PO|PO|PO|PO|POPO|PO|PO|PO|PO Total
1123|456 |7 [-8]19]10|11]12
CO1 919/9/9/9[3[91L9|]9|1]9]3 88
CO2 919191919 1(/3[999]9|1]9]|3 88
CO3 919199943999 1] 9|3 88
CO4 9191979939991 ]9]3 88
CO5 919999483999 1] 9|3 88
Total 45145145 45| 45|15 | 45|45 | 45| 5 | 45| 15| 440
Low-1 Mediur8 Higho
Core XVI i Machine Learning
(For Students Admitted from 20223)
Semester: IV Hours/week: 5
Subject Code:IMCAC42 Credit: 5

Course Objectives:
1. To recognize the characteristics of machine learthiaty makest useful to reaworld
problems
2. To understand the concept behind neural networks for learnirignean functions

Unit-1 (15 hours)
Introduction: WellPosed Learning Probleri@esigning a Learning SysteRerspectives and
Issues in Machine Learning. Concept Learning: Introductién Concept Learning Task
Concept Learning sa Search- Decision Tree Learning: Introductiddecision Tree
Representatio#\ppropriate Problem8asic Decision Tree Learning Algorithhlypothesis
Space Searemductive Biaslssues.

Unit Il (15 hours)
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Artificial Neural Networls: IntroductionNeural Network Representations Appropriate
Problems- Perceptrons Multilayer Networks and the Back Propagation Algoritm
lllustrative Example: Face Recognitidwdvanced Topics.

Unit I (15 hours)
Bayesan Learning: IntroductioBayes Theorem Bayes Theorem and Concept Learning
Maximum Likelihood and Leastquared Error HypothesesMaximum Likelihood
Hypothesis for Predicting Probabilitidinimum Description Length PrinciplBayes
Optimal ClassifietGibbs AlgorithmNaive Bayes Classifiehkn Example: Learning-to
Classify TextBayesian Belief Network3he EM Algorithm.

Unit IV (15 hours)
InstanceBased Learning: Introductieii-Nearest Neighbor LearnifAgocally “Weighted
RegessionRadial Basis Functior€asebased Reasoning Genetic Algorithms: Genetic
Algorithms-An lllustrative ExampleHypothesis Space Sear@enetic.programming/lodels
of Evolution and LearningParallelizing Genetic Algorithms.

Unit V (15 hours)
Learning Sets of Rules: Introducti@equential Covering AlgorithrAsearning Rule Sets:
Summary Learning FirstOrder Ruled_earning Sets of FiradDrder Rules: FOIL Induction
as Inverted Deductiemverting Resolution - “Reinforcemat Learning: Introduction
Learning TaskQ LearningNondeterministic 'Rewards and Actiememporal Difference
LearningGeneralizing from ExampleRelationship-te Dynamic Programming.

Course Outcomes:

After successful completion of this course; studentlvé@lbble to

CO1:Understand the need for machine learning for various problem solving

CO2:Demonstrate Decision Tree.Learning Algorithm, Back propagation algorithm, Gibbs
Algorithm, K-Nearest Neighbor Learning and Temporal Difference Learning with
examples

COa3:Categorize thevarious supervised, senpervised and unsupervised learning
algorithms in' machine learning

CO4:Apply different.classification techniques in real time examples

COb:Design.appropriate machine learning algorithms for different problems

Text Book:
1. Tom M. Mitchell, Machine LearningTata McGaw Hill, 2017

Reference Books:

1. Jeremy Watt, Reza Borhani, Aggelos K Katsaggelb®chine Learning Refined
Foundations, Algorithms & Application€ambridge University Press, , 2016

2. EthemAlpaydin, Introduction to Machine LearnindMIT Press Cambridge, 2010

3. Andreas C. Muller and Sarah Guiddntroduction to Machine Learning with
Python O 6 R e Mddid, ¥irst Edition, 2016

E -Resources:
1. https://nptel.ac.in/courses/106/106/106106139/
2. https://onlinecourses.nptel.ac.in/noc22_cs58/preview
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Course
Programme Outcomes
Outcomes
co PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1123|456 |7 ]8|9]10|11]12
CO1 919 3|3|3|3|9|1]1|3]|1]|1 46
CO2 9193 |3|3|3|9|1]1|3|1]|1 46
CO3 9193|333 |9]1]1|3]1]|3 48
CO4 9191991339113 ]|1]|3 90
CO5 91991913991 ]3|3|]1]|29 74
Total 45145 | 27 | 27| 15|21 | 45| 5 7 | 15| 5 |17 | 274
Low-1 Mediur8 High-9
Core XVII - Project
(For Students Admitted from 2023)
Semester: IV Hours/week 18
Subject Code:IMCAC43PW Credit: 6

Course Objectives:
1. To understand the fundamental principles of Project management and be familiar with
the different methods and techniques-used for project development
2. To get good knowledge of the issues and challenges faced while doing the prdject an
to do the Project Scheduling, tracking, Risk analysis, Quality management and Project
Cost estimation using different techniques

Students have to undergo an individual project work either on campus or in an
industry and appear for.the viva voce examinton with the software developed
and document prepared.by them

Course Outcomes:

After successful completion of this course, student will be able to

CO1.:ldentify goals, constraints, deliverables, performance criteria and resource requirements
in consultaion with stakeholders

CO2:Implement the plan by executing the code

COa3:Integrate the various aspects of software development for the total project

CO4:Construct the entire software project according to the specific problem

CO5:Check the software projeby executing with the various data

Course
Programme Outcomes

Outcomes

CO PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 21 3] 4|56 ] 7]8]9]10]11]12

CO1 9191919191919 9]9]9] 9] 9] 108
CO2 91 3]9|1 3993|393 ]|9]29 78
CO3 9191919939393 |9]9 90
CO4 919131919133 ]9]19]19]9]29 90
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CO5 91913319199 9]9|9]9]|29 96
Total 45139 |33|33[45|33|33[33|45|33|45| 45| 462
Low-1 Mediur8 Higho

Extra Credit | - RDBMS Lab
(For Students Admitted from 20223)
Semester!l
Subject Code:IMCAX1P Credit: "2

Course Objectives:
1.To explain basic database concepts, applications, data models, schemas and instances
and emphasize the importance of normalization in databases
2.To denonstrate the use of constraints and relational algebra operations and describe the
basics of SQL and construct queries using SQL

SQL DDL
1. Create an address table with fields name, doorno , stresy &
fidescribe itsstructure
{alter the table to includa@ncode
{lalter the table to modify streatlumn
fidrop thetable
DML
2. Create a student table with regno, name, agelapt
flinsertrecords
T delete the students with.age ab@de
{itruncate and drop thable
Functions
3. Create an employee table.with fields enogrmea , sex ,age & years experience
T find out the no. of femalemployees
T find out'the employees with age ranging between 3Band
Tlist out the employees who are working more thgedss
4. Create a library file with fields accno,title,author,cost & noapfies
{arrange the books accordingaitcno
T find out the TOTAL no. of books available in thigrary
fifind out the book of minimurnost
5. Create a player table with fields name,sports(cricket,hockey,etc.),agentry
T find out the eldest and younggsayer
T group players according &ports
1 list out the Indiarplayers
Write the SQL queries to illustrate all numhbanctions
Write the SQL queries to illustrate datections
Write the SQL queries to illustrate all strifugctions
9. Create anitemtable withf@tld s i t e mn o, i temnamerecogdstant i ty
10.lllustrate the comparison operators (between, like, ian&ll)
11.Create a table with the fieldfientno,clientname & phonendllustrate the set operators
union, unionall, minus &ntersect
12Creat e a student table with fieTQlald regno,

® N©
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1 insertrecords
1 arrange all records accordingt®@TAL

1 find the student who got first mark Maths
9 list out the students whose name starts with 6

13.Create an inventory table wit f i el ds 6
flinsertrecords
fupdate the gnty when it goes less treorderlevel
Tlist the items with price less tha00

14 Create an employee table with fields ecaeteame, ag& salary and create a department
tade with fields ecode, designation, deptcode & dept. lllustrate joins and sub queries

using the above tables.

Constraints

15.Create a vendormaster table with fields vencode,venname,plapa@reho

Create an ordermaster table with fields item no, itemoaatecode; gntyandorderdate.

lllustrate the following constraints using the above tables
1 vencode as primary keywendormaster

1 vencode as foreign key oxdermaster

1 phoneno asnique
1 place as notnul&

1 gnty >100

i temno,

i t elewel a me |

Note: - Questions for the internal examinaton will be based on the concepts learnt

Course Outcomes:

After successful completion of thi®urse, student will be able to

CO1:Demonstrate DDL, DML and TCL Commands

CO2:Apply the basic concepts of Database Systems and Applications
COa:lllustrate the se of implementing constraints in tables
CO4:Implement normalization.queries using SQL in database creation and interaction
CO5:Design ERmodels.to represent simple database application scenarios

Course
Programme Outcomes
Outcomes
co PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO Total
1 2 3|14 |5 |6 |7 8 | 9 |10 11| 12
CO1 9 9 9 9 311 |9 311 |1 |1 |1 56
CO2 9 9 9 9 31119 3 1|11 1] 56
CO3 9 9 9 9 31119 3 1111 1] 56
cO4 9 9 9 9 31119 3 1|11 1] 56
CO5 9 9 9 9 31119 3 1111 1] 56
Total 45 |45 |45 |45 |15 |5 |45 |15 |5 |5 |5 |5 |280
Low- 1 Mediurm3 High9
Extra Credit Il - Internship
(For Students Admitted from 20223)
Semester:
SubjectCode: IMCAX2P Credit: 2

G
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Course Objectives:
1. To articulate andply principles learned in and outside of the classroom to a specific
internship site experience

2. To get the practical knowledge to apply programming skills for developing a project

Students have to undergo an internship in an industry and submit document
prepared by them about the internship programme. It can be a group work with a
group size of maximum two members. The Internship should be completed-and

submitted before the commencement of Ill Semester and viva will be conducted in the
first week of lll Semester.

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Understandel-understanding, setfonfidence, and interpersonal skills

CO2:Assess Strengths, Weaknesses, Opportunities and Threats (SWQGKpéord carer
options and gain general work experience

CO3:Examineany specific learning outcomes identified in supplemental documentation
provided as part of the internship application process

CO4:Apply various soft skills such as time management, positive attitadd
communication skills during performance “of the tasks assigned in internship
organization

COb:Create the document which contains company profile by compiling the brief history,

management structure, products /. services offered, key achievements &ed mar
performance for organization of internship

Course
Programme Outcomes
Outcomes
cO PO | PO | PO |\PO | PO | PO | PO | PO |PO|PO|PO | PO Total
1 2 3 4 5 6 7 8 9 | 10| 11 | 12
CO1 9 9 9 9 9 1 9 9 1 |1 9 1 76
CO2 9 9 9 9 9 1 9 9 1 |1 9 1 76
CO3 9 9 9 9 9 1 9 9 1 |1 9 1 76
CO4 9 9 9 9 9 1 9 9 1 |1 9 1 76
CO5 9 9 9 9 9 1 9 9 1 |1 9 1 76
Total 45 |45 |45 |45 |45 |5 |45 |45 |5 |5 |45 |5 | 380
Low-1 Medium-3 High-9
Extra Credit IV i Document Preparation Lab (LATEX)
(For Students Admitted from 2023)
SemesterlV
Subject Code: IMCAX4P Credit: 2

Course Objectives:

1. To get practical knowledge on preparing documents containing mathematical formulas
2. To prepare a technicahd scientific documentation

List of Programs
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©CoNoh,rwhE

Create a document using an input file

Create a document using special symbols, dashes, line breaks & footnotes
Create a document using the sectioning command

Create a document using quotations, typestyle, cordmé& environments
Create a document using the mathematical symbol

Create a document using arrays and table

Create a document using a bibliography

Create a document using clauses and page style

Create a document using pictures and colors

10 Create a documensing basics of the math index

11.Create a document using fine print and bibliography database

12.Create a document using math mode, tabbing environment, and files

Note: - Questions for the External examination will be based on the concepts learnt

Course Outcomes:

After successful completion of theeurse, student will be able to
CO1.:ldentify bibliography database

CO2:Relate math mode, and fine print

CO3:Apply mathematical symbol to create the document
CO4:Select clauses, typestyle, commands, and page style
CO5:Createl atex documents

Course
Pragramme Outcomes
Outcomes
cO PO | PO | PO|PO|RO|POIPO|PO|PO|PO|PO|PO Total
1 2 3 4 5 6 7 8 9 |10 11| 12
CO1 9 9 9 9 3 1 9 3 1 1 1 1 56
CO2 9 9 9 9 3 11]9 3 1 1 1 1 | 56
CO3 9 9 9 9 3 119 3 1 1 1 1 | 56
CO4 9 9 9 9 3 119 3 1 1 1 1 | 56
CO5 9 9 9 9 3 119 3 1 1 1 1 | 56
Total 454145145 |45 |15 |5 |45 |15 |5 |5 |5 |5 |280

Low- 1 Mediurm3 High9
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M Sc INFORMATION TECHNOLOGY

(Two Years Regular Programme)
(For Students Admitted from 20223)

Program Specific Outcomes (PSO):
On Completion of this programme, the student will be able to gain

PSO1Enrich the knowledge in the areas like Artificial Intelligence, Cloud Computing,
Software Project Management, Machine Learning and core computing.subject

PSO2Apply programming and technical skills to solve real life complex problems and hence
enhance employability

PSO3Design solutions for complex problems and design processes.that meet the specific
needs of the society

PSO4Apply the knowledge of last trends to carryout research & development in modern
computing environment

PSO5ADility to apply learned skills to build optimized selution‘to latest technologies

PSO6Function effectively as a team member or a leader to-accomplish a common goal in a
multidisciplinary team

PSO7Engage in lifdong learning, to remain+ufp-date in their profession and obtain
additional qualifications to enhance their career positions in IT industries

PREAMBLE
The Board of Studies of Computer Science revamped the dumicwith the following
changes

Core Courses

1 Data Analytics, Data Analytics Lab, Data Structures and Algorithms using Python,
Cryptography and Network Security, Software Project Management, Machine Learning
has been introduced

1 New Syllabus framed for th@urse Advanced Java

1 The courseOpen Technologies converted in@pen Source Technologies and new
syllabus framed and shifted from Il semester to | semester

1 The courses Data Mining and Warehousing and Optimization Techniques syllabus has
been reframed

1 Lablist. modified for the course Advanced Java Lab

9. The .course Cloud Computing converted into Cloud & Distributed Computing and
shifted from IV semester to | semester and reframed the syllabus

i The courseSoftware Engineering converted in8oftware ProjecManagement and
shifted from 1l semester into Il semester and reframed the syllabus

Discipline Specific Elective
1 Internet of Things , Artificial Intelligence and Expert Systems and Compiler Design has
been introduced
9 The course Mobile Communications haseb shifted from Il semester to Il semester
and framed new syllabus
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Extra Credit

1 The course Skills for Employability renamed as Employability Skills and shifted from

IV semester into 1l semester and reframed the syllabus

Others

1 Programme Outcomes incled

1 Programme Specific Outcomes modified
1 Elective course renamed as Discipline Specific Elective (DSE)
1 Course Objectives included for all the courses

1 Mapping of course outcomes to programmme outcomes table included for all the

courses
PROGRAMME STRUCT URE 1T PROGRAM CODE : PIT
Hours Total
Sem | Subject Code| Course| Subject Title / Credit | CIA ESE Mark
week S
HMITC11 Core | | Data Analytics| 6 5 40 60 100
HMITC12 Core | Open Source 6 5 40 60 100
I Technologies | (T-4 (T-20
I P-2) P-20)
HMITC13 Core | Optimization 6 5 40 60 100
11 Technigques
HMITC14P | Core 4| Data Analytics| 6 5 40 60 100
v Lab
HMITE1A/ |'DSE. I} a. Internet of 6 5 40 60 100
HMITE1B Things
b. Artificial
Intelligence
and Expert
Systems
HMITX1P Extra | RDBMS Lab / - 2 - 100 | 100
/ Credit | * Online
HMITX1O | Course
Total | 30 25+2 | 200 | 300 | 500+
+ 100
100
HMITC21 Core | Advanced Javg 6 5 40 60 100
V
HMITC22 Core | o Data 6 5 40 60 100
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VI Structures and
Algorithms
using Python
Il
HMITC23 Core | Cryptography 6 5 40 60 100
Vil and Network
Security
HMITC24P Core | Advanced Javd 6 5 40 60 100
VIl Lab
HMITE2A DSE | a. Probability 6 5 40 60 100
/ Il and Applied
HMITE2B Statistics
b. Mobile
Communicatio
ns
HMITX2P / | Extra | #Internship / - 2 - 100 | 100
HMITX20 Credit | *Online
Il Course
Total 30 25+2 | 200 | 300 | 500+
+ 100
100
HMITC31 Core | Software 6 5 40 60 100
IX Project
Management
1 HMITC32 Core. | Software 6 5 40 60 100
X Development
Framework
HMITC33 Core | Data Mining 6 5 40 60 100
XI and (T-4 (T-20
Warehousing | P-2) P-20)
HMITC34P Core | Software 6 5 40 60 100
Xl Development
Framework
Lab
HMITE3A / DSE | a. Human 6 5 40 60 100
HMITE3B 1] Resource
Management
b. Compiler
Design
HMESX3 Extra | Employability - 2 100 - 100
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/ Credit | Skills/ *
HMITX30 11 Online Course
Total 30 25+2 | 200 | 300 | 500+
+100 100
v HMITC41 Core | Cloud and 6 5 40 60 100
Xl Distributed
Computing
HMITC42 Core | oMachine 6 5 40 60 100
XIV | Learning
HMITC43PW | Core | Project 18 5 100 | 1007 200
XV
HMITX4P Extra | Document - 2 - 100 100

I HMITX4O | Credit | Preparation
A\ Lab (LATEX)
/ *Online
Course

Total |.. 30 15+2 | 180 | 220 | 400+
+ 100
100

Grand Total | 120 | 90+8 | 780+ | 112 | 1900+
100 0+ 400
300

*For Online Coursecredit.alone will be assigned on submission of certificate obtained by
appearing for online‘examation from EdX, Spoken Tutorial, NPTEL or Coursera etc.

#For internship coues referwww.internshala.com

o For online course integration, syllabus will be taken from spoken tutorial.

DSE - Discipline Specific Elective

Core | - Data Analytics
(For Students Admitted from 20223)

Semester: | Hours/week: 6
Subject Code:HMITC11 Credit: 5

Course Objectives:
1. To understand the Big Data Platform and its Use cases and Map Reduce Jobs
2. To provide an overview of Apache Hadoop, HDFS Concepts and Interfacing with
HDFS and Apply analytics on Structured, Unstructured Data

Unit | (18 hours)
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Introduction to Big Data: Introductioni understanding Big dateapturing bigdat&/olume-
velocity-variety-veracityBenefiting Big Datad Management of big da organizing big data
Technology challenges

Unit Il (18 hours)
Big data Sources and Architecture:Big data sourcepeople to people communication
m2m- big data applicationsExamining big data typestructured dat&d unstructured data
semi structured datategrating data type into big data environmBig data Architecture.

Unit 11 (18 hours)
Hadoop: Big Datai Apache Hadoop & Hadoop EcoSysténMoving Data-in and out of
Hadoopi Understanding inputs and outputs of MapRedud2ata Serialization Hadoop
Architecture, Hadoop StoragHadoop MapReduce paradigm, Map-and Reduce tasks, Job,
Task trackers HDFS Hive Architecture and Installation, Comparison with Traditional
Database, HiveQL Querying Data Sorting and Aggregating, Map-Reduce Scripts, Joins &
Subqueries, HBase.

Unit IV (18 hours)
Analytics and Big Data: Basic analytic’Advanced analyticeperationalized analyties
Monetizing analyticanodifying business intelligence products to handle big-datadata
analytics solutiorunderstanding text analytitsols.forBig data

Unit V (18 hours)
Data Visualization & R: Introductiorrexcellence in visualizatiertypes of charBusiness
Intelligence: Toolsskills gpplicationsi Health™ care Educationretail - E- Governance-
Working with R Import a dataset.in R Plotting a histogr&ig data mining.

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Describe Data sources, gereras, data formats, @@ Evolution, Data from various
domains

CO2:Determine Big Data Characteristics, Frameworks, components and Limitation of
traditional approaches and map Big Vs to Data Domains

CO3:Analyse various domains of Data Characteristidaiférm, Programming Model and
Design Data Analytic ecosystem, and data processing framework

CO4:Evaluate the Concepts of Data Analytics Phases and Techniques

COb5:Formulate Dat#®nalytics Techniques practically using R environment

Text Books:

1./Anil MaheshwariPata Analytics Made Accessibl€indle Edition, 2017

2. Judith Hurwitz, Alan Nugent, Dr. Fern Halper, Marcia Kaufm&g, Data for Dummies
Wiley IndiaPrivate Limited2014

Reference Books:

1. Boris lublinsky, Kevin t. Smith, Alexey Yakubmh, Professional Hadoop Solutions
Wiley, India Private Limited2015

2. Chris Eaton, Dirlderoos, Understandiri§jg datg McGraw Hill, 2012

3. Tom White HADOOP: The definitive Guid®© Reilly, 2012
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4. Tom Plunkett, BriaiMacdonald, Oracl®ig Data HandbookOracle Press, 2014
5. JyLiebowitz Big Data and Business analyticSRC press, 2013
6. VigneshPrajapatBig Data Analytics with R and Hadodpacket Publishing, 2013

E-Resources
1. https://onlinecourses.nptel.ac.in/noc20_cs92/preview
2. https://nptel.ac.in/courses/110/106/110106072/

Course Programme Outcomes
Outcomes
CO PO1[PO2 PO3 |PO4|PO5 |PO6 |[PO7 | Total
CO1 9 9 9 1 9 3 9 49
CO2 9 9 9 1 9 3 9 49
CO3 9 9 9 1 9 3 9 49
CO4 9 9 9 1 9 3 9 49
CO5 9 9 9 1 9 3 9 49
Total 45 [ 45| 45| 5 45 | 15| 45 245
Low-1 Mediurd3 High9
Corell - Open Source Technologies
(For Students Admitted from 2023)
Semester: | Hours/week: 6 (T: 4 P: 2)
Subject Code:HMITC12 Credit: 5

Course Objectives:
1.To expose students to free open source software environment and introduce them to use
open source packages
2. To implement variougapplications using build systems and understand the installation
of various packages:in open source operating systems

Unit | (12 hours)
PHP: IntroductionWhat is PHPWhy use PHP and MYSQPHP strength&ey features of
PHRUsing PHPR-Accessing PHFCreating sample applicatioEmbedding PHP in HML-
Accessing/ form “variablegnderstanding identifiers Examining Variable typesUsing
OperatorsMaking Decisions  with conditionaRepeating actions through
iteration

Unit N (12 hours)
Storing and Retrieving Data-Processing fileOpening a fileWriting to a fileClosing a file
Reading from a fileJsing other file functiondJsing arrays-What is an arrajNumerically
indexed arrayg\rrays with different indicesrray operatorsnultidimensional arragorting
array-String manipulation and regular expressions.

Unit [l (12 hours)
Mysql: What is SQEInserting Data into the DatabaRetrieving Data ®om the Database
Updating Records in the Databa&kering Tables after creatieDeleting Records from the
DatabaséDropping TablesDropping a Whole Databaseccessing your MYSQL database
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from the web with PHRQuerying a database from the walitting new ifiormation in the
databaseJsing other PHP database interfaces.

Unit IV (12 hours)
Python: IntroductiorAlgebra with Variablesrariables, complex quantities, commen
functions wih numbers, logical operators, strings and printing. Simple progpoasis
program structure, flowchart, conditional operations, iterative routines. .Functions and
ModulesFunctionsRecursion, Nested functions, Nested scope, MoeBigis-in modules,
maths nodule.

Unit VvV (22 hours)
Sequences and Operations with SequenceString, tuple, list, dictionary, set, operators
with sequences, iterator, iterator functions, input. Classes and ®lgjestses, functions with
attributes, overloading, inheritance, execution from command line:

Course Outcomes:

After successful completion of this course, student will be able to
CO1: Demonstrate install and run Linux operating.system

CO2: Apply the MYSQL database concepts

COa3: Develop website and control using PHP.and MYSQL

CO4: Explain Install open source web technologies MySQL and PHP
COG5: lllustrate the Python software making process

Text Books:

1. Luke Welling, Laura ThomsorRHP and MYSQL Web Ddepment Pearson Education,
Fifth Edition, 2016

2. T.R. PadmanabhaRrogramming with Pythor§pringerNature, 2016

Reference Books:
1. James Lee and Brent Waf@pen Source Web Development with LAMP using Linux,
Apache, MySQL, Perl and PHPorling Kindersley 2008
2. Eric S. RaymongMichael TiemannOpen Sources: Voices from the Open Source
Revolution, O'Reilly, 1999
3. Martin G Brown, Perl: The Complete Referendata McGraw Hill, Second Editioi2009
4. Steve Holzar, PHP: The Complete Referendata McGraw Hil, Second Edition,
2009

E-Resources
1. https://nptel.ac.in/courses/106/106/106106182/
2. https://nptel.ac.in/courses/106/105/106105182/

Open Source Technologies (Lab)
Hours/week: 2
Python:

Display Text
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1. To display any given text message
2. Todisplay Fibonacci series

Array
3. To count the number of vowel in the string
Function
4. To convert a da read from the user, given in DD/MM/YYYY format into written
format. For example, Enter a date in DD/MM/YYYY Format: 16/7/2003 Output: 16 July;
2003
5. To print the contents of a file in uppercase using function

MySQL:
1. Create student database and displaydi#ita using Python
2. Create Employee database and display the employey siaita using.Python

PHP:
1.To find Sum of digitsof given number
2.To find factorial of a number
3.To display count, from 10 to 20 using loop
4.To check given number iprime numbepr not

Course Programme Qutcomes
Outcomes
CO PO1 |PO2 [PO3:|PO4| PO5 |PO6 | PO7 |[Total
COl1 9 9 1 3 9 3 9 43
CO2 9 9 3 9 3 9 9 51
CO3 9 9 9 3 9 3 3 45
CO4 9 1 3 9 3 9 1 35
CO5 3 9 3 9 9 3 3 39
Total 39 37 | 19 [ 33 33 27 25 213
Low-1 Mediurd3 High-9
Core lll - Optimization Techniques
(For Students Admitted from 20223)
Semester:| Hours/week: 6
Subject Code:HMITC13 Credit: 5

Course Objectives:
1..To impart knowledge in concepts and tools of Operations Research and to understand

mathematical models used in Operations Research
2. To apply these techniques constructively to make @ffeblusiness decisions

Unit | (18 hours)
Basics of Operations ResearchDevelopment of OR Definition-CharacteristicsScientific
MethodNecessity of ORScopeOR and DecisiofMaking-Scope of OR in Management,
Financial managemerpplications of various OR Techniquébjectivesi Phasesviodels
Classification Schemes of ModdRole of Computers in OR Difficulties in OR -
Limitations of OR
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Linear Programing: IntroductionRequirements for a Linear Programming Problem
Assumptions in Linear Programming ModélsA\pplications of LP methodFormulation of
LPP-Advantage$ Limitationsi Graphical Method of SolutiorisSome Exceptional Cases.

Unit Il (18 hours)
General LPRCanonical and standard Form$ LPP-Theory of Simplex Method Some
Important Definitionsi Analytical Method or Trial and Error Methdd Simplex Methodi
Artificial Variables Technique$ Special cases in Simplex Method ApplicatignSolution
of Simultaneous Equations by Simplex Med i Some Additional Points Computational
Efficiency of the Simplex Technique.

Unit 1l (18 hours)

Transportation Model: Introduction to the Model Assumptions in Transportation Model
Definition-Matrix Termnology Formulation and Solution Variants in~ Transportation
ProblemsAdditional Problemd. eastTime Transportation Problenf2ost Optimality
Analysis in TransportatiorisTransShipment ProblerDual.of the Transportation Problem.

Unit IV (18 hours)
Assignment Model: Definition of Assignment..Model-Mathematical Representation
Comparison with the Transportation Modlution. of Assignment ModelsHungarian
Method for Solution of Assignment ProblemBSormulation and Solution oAssignment
Models -Variations -Additional Problems Sensitivity Analysis in Assignment Problem
Travelling Salesman Problem.

Unit V (18 hours)
Advanced Topics in LP:Duality'in LP - Dual Simplex MethodRevised Simplex Methb-
Bounded Variable Problem,

Course Outcomes:

After successful completion of this course, student will be able to

CO1l:Explain characteristics of Operational Research, Computational Efficiency of the
Simplex Technique, Transportation Problems, Assignmefitigm and Duality

CO2:Apply Graphical, Simplex methods, Assignment Problem, Transportation Problem and
Dual Simplex Method methods to get optimal solution for Linear Programming

CO3:Analyse the optimal solutions of different Linear Programming methods asc
Graphical, Simplex method, Assignment Problem and Transportation Problem and
Dual Simplex methods for making effective business decisions

CO4:Compare Solutions of as Graphical, Simplex and Dual Simplex method

CO5:Generate dual of LPP and dual of Tramgation Problem

Text Book:
1. Er. Prem Kumar Gupta, Dr D S Hir@perations Researcls Chand Company, 2017.

Reference Books:

1. V.K.Kapoor,Operations Researclsultan Chand & Sons Publishers, Fothition, 2001.

2. Hamdy A.TahaQperations Researc¢hPrentice Hall of India Pvt Ltd, Seventh Edition,
2005.
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3. J K SharmaQperations Researchheory and ApplicationsFifth Edition, Macmillan
Publishers, 2013.

4. Kanti Swarup , P.K. Gupta and Man Moh@perations Researctsultan Chand & Sons
Publishers, Thirteenth Edition, 2004.

E-Resources:

1. https://nptel.ac.in/courses/110/106/110106062/

2. https://onlinecourses.swayamz2.ac.in/cec20_mal0/preview
3.https://lwww.bbau.ac.in/dept/UIET/EMER
601%200peration%20Research%20Queuing%20theory.pdf

Course Programme Outcomes
Outcomes
CO PO1PO2 |PO3 [PO4|PO5 [PO6 |PO7 [Total
COl1 9 3 9 9 1 9 9 49
CO2 9 3 9 9 1 9 9 49
CO3 9 3 9 9 1 9 9 49
CO4 9 1 9 9 1 9 9 47
CO5 9 1 9 9 3 9 9 49
Total 45 | 11 | 45 | 45 7 45 | 45 243
Low-1 Mediur8 Highko
Core IV - Data Analytics Lab
(For Students Admitted from 2023)
Semester: | Hours/week: 6
SubjectCode: HMITC14P Credit: 5

Course Objectives:
1. Able to identify datasets. and explain how they are organized and manipulate data
2. Able to know.how to transform the dat#oimiseful information and use functions for
data visualization

List of Programs

Using Spread sheet

1. To perferm Basic Functions in Spread sheets
2. To perform Formatting and Proofing
3..Toperform Mathematical & Text Functions
4. Implement Date and Time Functions

5. Implement Sorting & Filtering Techniques
6. To perform Logical Functions

7. To perform Data Validation

8. To display Pivot Tables

9. To display Charts and Slicers

10. To perform Lookup Functions

Using R
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11. To get the input from user and perform numerical operations ( MAX, AVG, SUM,
SQRT, ROUND)

12. To perform data import/export (.CSV, .XLS, .TXT) operations using data frames

13. To get the input matrix from user and perform Matrix addition, subtraction,
multiplication,inverse transpose and division operations ugaajor concept

14. To perform statistical operations (Mean, Median, Mode and Standard deviation)

15. To perform data prprocessing operations i) Handling Missing data ii) Max
normalization

16. To perform Simple Linear Regression

17. To perform kMeans clusteng operation and visualize for iris data set

Using SciLab

18. Implement the basic matrix operations

19. Find the Eigenvalues and eigenvectors

20. Solve equations by Gauss elimination, Gauss Jordan Method.and.Gauss Seidel
21. Find the reduced row echelon form of a matr

Note: - Questions for the external examination will be based.on the concepts learnt

Course Outcomes:

After successful completion of this course, student will be-able to

CO1: Outline Excel functions to solve mathematical, text, Date and time opetaRons

functions fornumerical operations and Scilab functions for matrix operations

CO2: Demonstrate the concepts of sorting, filtering using Excel

COa3: lllustrate statistical operations using R

CO4: Evaluate the Regression and Clustering

COb5: Develop prgrams to solve equations by Gauss elimination, Gauss Jordan Method and
Gauss Seidel

Course Programme Outcomes
Outcomes
CO PO1|PO2 [PO3 [PO4|PO5 [|PO6 | PO7 |Total
CO1 9 3 9 3 1 9 9 43
CO2 9 1 9 3 1 9 9 41
CO3 9 1 9 3 1 9 9 41
CQ4 9 1 9 3 1 9 9 41
CO5 9 3 9 3 1 9 9 43
Total 45 9 45 | 15 5 45 45 209
Low-1 Mediur8 Higho
DSE | - a) Internet of Things
(For Students Admitted from 20223)
Semester: | Hours/week: 6
Subject Code:HMITE1A Credit: 5

Course Objectives:
1. To gain insight about the architecture and enabling technoldgie®imet of Things
2. To develop simple IoT Applications for different domains
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Unit | (18 hours)
Introduction & Concepts: Introduction to Internet of Things, Physical Design of IOT,
Logical Design of IOT, IOT Enabling Technologies, 10T Levels

Unit Il (18 hours)
Domain Specific IOTs: Home Automation, Cities, Environment, Energy, Retail, Logistics,
Agriculture, Industry, Health & Life Style.

Unit 1l (18.hours)

M2M & System Management with NETCONFYANG: M2M, Difference-between 10T

and M2M, SDN and NFV for IOT, Software defined Networking, Network Function
Virtualization, Need for IOT Systems Management, Simple Network Management Protocol,
Limitations d SNMP, Network Operator Requirements, NETCONF, YANG, IOT Systems
management with NETCONFANG.

Unit IV (18 hours)
Developing Internet of Things & Logical Design using Pythonintroduction, IOT Design
Methodology, Installing Python, Python Data Types ‘& Data Structures, Control Flow,
Functions, Modules, Packages, File Handling, Date/ Time Operations, Classes, Python
Packages.

Unit V (18 hours)
IOT Physical Devices & Endpoints:What is an IOT Device, Exemplary Device, Board,
Linux on Raspberry Pi, Interfaces; and.-Programming& IOT Devices.

Course Outcomes:

After successful completion of this course, student will be able to

CO1: Descibe the importance of IOT, design methodology, logical design using python
and 10T devices

CO2: Analyze the 'concept/of IOT, M2M and IOT Physical devices and end points

COa3: Create 10T platforms using design methodology

CO4: Perform WiFi.data@mmunications, remote data storage in cloud, and handle the
data using web applications

CO5: Develop solutions using IOT for potential problems

Text.Books:
1. “Arshdeep Bahga, Vijay Madisetti, Internet of Things: A Hand®n Approach
Universiies Press, 2015

Reference Books:
1. Charles Plattylake Electronic$ Learning by discoveryO'Reilly Media, 2015
2. Michael Miller, The Internet of Thing$earsortducation2015

E-Resource
1. https://nptel.ac.in/courses/106/105/106105166/
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Course Programme Outcomes

Outcomes
CO PO1[PO2 PO3 |PO4|PO5 PO6 |PO7 [Total
CO1 3 3 3 9 3 1 3 25
CO2 1 3 9 9 3 1 9 35
CO3 3 3 3 1 1 9 9 29
CO4 1 3 9 1 3 3 9 29
CO5 3 3 3 3 1 3 9 25
Total 11 ) 15| 27 [ 23| 11 | 17| 39 143

Low-1 Mediur8 High-9

DSE | - b) Artificial Intelligence and Expert Systems
(For Students Admitted from 20223)
Semester: | Holrsdwee

Subject Code:HMI TE1B Credit: 5

Course Objectives:
1.To understand basics of Atrtificial Intelligence and its applications
2.To learn about Expert systems and knowledge representatiemssh

Unit | (18 hours)
Introduction to Artificial Intelligencdntelligent 'Agents, Approaches in Atrtificial
Intelligence, Definitions of Artificial Intelligence, Al problems, Features of Al Programs,
Importarce of Al, Advantages and Disadvantages of Al.

Unit Il (18 hours)
Applications of Artificial Intelligence Finance, Hospitals and MedicinRobotics, Expert
systems, Diagnosis, Pattern.Recognition, Natural Language Processing, Game Playing, Image
Processing, Data mining, Big Data Mining. Introduction to the state space-setatehspace
search, search techniques, Types of searching temmiq

Unit 1l (18 hours)
Heuristic Search. Strategidypes of Heuristic Search techniques, Hill Climbing Search,
Simulated /Annealing sear, A* Algorithm, AND-OR Graphs, Properties of the Heuristic
Search Algorithm, Adversary Search, The MINIMAX Algorithm.

Unit IV (18 hours)

Expert System®efinitions of Expert Systems, Features of Good Expert eByst
Architecture and Components of Expert systems, Roles of the Individuals who interact with
the system, Advantages of Expert systems, Disadvantages of Expert Systems.

Unit vV (18 houry
Knowledge RepresentationDefinitions of Knowledge Representation, Characteristics of
Good Knowledge Representation, Basics of Knowledge representation, Properties of the
Symbolic representation of knowledge, Properties of the Good knowledge representation
systems, Categories kbhowledge representation schemes, types of knowledge representation
schemes.
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Course Outcomes:

After successful completion of this course, student will be able to

CO1.: lllustrate knowledge on Atrtificial Knowledge concepts

CO2: Apply all searching algoritns and Hiliclimbing procedures

COa3: Analyse their gaming skills and learn about Expert system

CO4: Evaluate the learners for aspiring careers in the field of Artificial Intelligence.
COb5: Develop the game playing and planning of expert systems

Text Book:
1.1.Gupta, G.Nagpal, Artificialntelligence and Expert Systerhsxmi Publications2018

Reference Books:

1. V.S. Jankiramarkoundations of Artificial Intelligence and Expert Systehami
Publications2017.

2. Joseph C.Giarratano, GddyRiley, Expert Systems: Principles and Programmifgurth
Edition, 2018

3. LavikaGoel,Atrtificial Intelligence Conceptsand ApplicationsWiley IndiaPrivate
Limited, 2018

E-Resources
1. https://nptel.ac.in/courses/106/102/106102220/
2. https://nptel.ac.in/courses/112/103/112103280/

Course Programme Outcomes
Outcomes
CO PO1P0O2 PO3{PO4|PO5 PO6 |PO7 [Total
CO1 9 9 1 9 9 3 9 49
CO2 9 9+ 3 9 3 9 1 43
CO3 3 9 9 3 9 3 3 39
CO4 9 1] 3 9 3 9 1 35
CO5 9 9 9 9 9 3 3 51
Total 39 (37| 25|39 33 | 27| 17 217
Low-1 Mediur8 Higho
Extra Credit | 1 RDBMS Lab
(For Students Admitted from 20223)
Semester!
Subject Code: HMITX1P Credit: 2

Course Objectives:
1. The Students get practical knowledge on designing and creating Relational Database
Management
2. To understand various advanced queries such as relational constraints, joins, set
operationsaggregate functions, trigger, views and embeddéd.

SQL DDL
1. Create an address table with fields name , doorno , stregy &
9 describe itsstructure
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1 alter the table to includeincode
1 alter the table to modify streatlumn
1 drop thetable
DML
2. Create a stught table with regno, name, age alegt.
1 insertrecords
1 delete the students with age ab@0e
i truncate and drop thable
Functions
3. Create an employee table with fields eno , ename , sex ,age & yeayzeoknce
1 find out the no. of femalemployees
1 find out the employees with age ranging between 30&nd
1 list out the employees who are working more thgadys
4. Create a library file with fields accno,title,author,cost & noagies
1 arrange the books accordingaitcno
1 find out the TOTAL no. of books aitable in thelibrary
9 find out the book of minimurnost
5. Create a player table with fields name,sports(cricket,hockey,etc.),agentry
1 find out the eldest and youngesayer
1 group players according sports
1 list out the Indiarplayers
6. Write the SQL quees to illustrate all numbdunctions
7. Write the SQL queries to illustrate dé@ctions
8. Write the SQL queries to illustrate all strifmgictions
9.Create an item twable with fiel d~orscordst e mno, i
10.lllustrate the comarison operators (between, like, inisaull)
11.Create a table with the fields clientno , clientname & phoneno lllustrate the set operators
union, unionall, minus &intersect
12Cr eate a stwudent table with fi 8TAlsdé regno,
insertrecords
arrange all records accordingf®@TAL
find the student who got first mark Maths
list out the students whose name starts @ith 6
13Create . .an inventory table with fieel dsdé i ten
9 insertrecords
1 updatethe gnty when it goes less thaorderlevel
7 list the items with price less tha00
14 Create an employee table with fields ecode,ename,age & salary and create a department

tablewith fields ecode, designation, deptcode & dept. lllustrate joins and sulesjusiing the
above tables

E R

Constraints
15.Create a vendormaster table with fields vencode,venname,plapb@reho
Create an ordermaster table with fields item no, itemcode,vencode,qnty and orderdate .
lllustrate the following constraints using the abaables
1 vencode as primary keywendormaster
1 vencode as foreign key ardermaster
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1 phoneno asnique
1 place as notnull
1 qgnty >100
Note: Questions for the external examinations will be based on concepts learnt

Course Outcomes:

After successful completioof thiscourse, student will be able to
CO1: Build DDL, DML and TCL Commands

CO2: Make use of implementing constraints in tables

CO3: Apply to create block structure programming language
CO4: Create the concepts of functions

COb5: Develop the proceduresxceptions, triggers in PL/SQL block

Course Programme Outcomes
Outcomes
CO PO1 |PO2 [PO3 | PO4| PO5 |PO6 | PO7 | Total
Co1 9 9 1 9 9 3 9 49
CO2 9 9 3 9 3 9 1 43
CO3 3 9 9 3 9 3 3 39
CO4 9 1 3 9 3 9 1 35
CO5 9 9 9 9 9 3 3 51
Total 39 | 37 | 25 |39 33 27 17 217
Low-1 Mediurd3 Higko
Core V- Advanced Java
(For Students Admitted from 20223)
Semester: I Hours/ Week: 6
Subjectcode: HMITC21 Credit: 5

Course Objectives:
1. Learn networking and remote method invocation using Java APl and Java Bean to
increase the ability of students in web application development
2. Ability to develop programming lawledge to create dynamic web applications using
server side technology with Java database connectivity

Unit | (18 hours)
JSRJEEE JSF J2ME- Struts.Networking with Java: Basics of Networking Sockets in
Java- Client-Server in Networking Proxy Servers Internet Addressing Domain Naming
Service(DNS)- Inet4 Addresses and Inet6 Addresséhe URL Class The URI Class
TCP/IP and DatagramJava Net API$ InetAddresses InetAddress CachingCreating and
Using Sockets- Creating TCP Clients and ServersA Whois Example- Submitting an
HTML Form from Java Handling URL Using URLConnection Objects Working With
Datagrams Datagram Server and Client

Swing: The Java Foundation Classes Swing Heavyweight verssi Lightweight
ComponentsSwing FeaturesGraphics Programming Using Pan&&odel View Controller
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Architecture Working With Swing Preparing to Create a Swing Appléinderstanding
Root Panes, Layered Pane and Content P&resting a Swing Appletand Application’
Closing JFrame Windows

Unit Il (18 hours)
Understanding RMI: Remote Method Invocation (RMI} Client/Server Architecture
Implementing RMI- Limitation of RMI, A Model RMI TransactiorWriting anRMI Server
Designing a Remote Interfacedmplementing a Remote InterfacRassing Object in RMI
| mpl ementing the S €reatirgy rad Gient MPaogramCdwhpilind and
Running the Examplé Exporting with Unicast Remote Object

Working with Java Beans:What is Java Bean Understanding Java Beardesigning
programs Using Java Bean€reating Applets that Use Java Beardeating a Java Bean
Creating a Bean Manifest File and JAR Filgsing a New Bean Adding Controls to Beans
- Giving a Bean PropertiesDesign Patterns for PropertieSimple. Properties Design
Patterns for EventsMethods and Design Pattern&iving a.Bean MethodsGiving a Bean
an Icon- The JavaBeans API.

Unit 11l (18 hours)
Talking to Database:JDBC- JDBC versus ODBC and Other ARIFwo- Tier and Three
Tier Models- Introducing SQL- The JDBC Package Types of JDBC Drivers Javasoft
FrameworkDriver Interface and Driver Manager-ClassThe Essential JDBC Program
Using a Pepared Statement Objecthe: Interactive SQL ToelUsing Tables Defining a
Table Model

JDBC in Action: Data Types and.JDBEScrollable Result Sets Batch Updates Mapping
Relational Data into Java ObjectBasic JDBC Types Advanced JDBC data types.

Unit IV (18 hours)
Servlets: Architecturei -Life eycle i First programi Client HTTP request Server HTTP
responsd HTTP status‘codé& Writing filters i Exception handling Cookies handling
Session racking i Database accesis File uploadingi Handling datei Servletspage
redirectioni Sample.program Servletspackaging.

Unit VvV (18 hours)
Java Server.PagesAn Overviewi Advantages of JSP Architectuei JSP life cycld JSP
comments JSP syntax Implicit objectsi Controtlow statements Client-Server JSR
Database accessCustom tag$ Exception handling JSP standard tag library.

Course Outcomes:

After successful completion of the courses gtudents will be able to

CO1: Explain the concepts of JSP, JEEE, JSF, J2ME, Struts, Swing, RMI, Java Bean and
Servlet

CO2: Utilize the technique of swing and RMI to create various fields and invoke client/
server communication

CO3: Examine an implemenrtian of networking with Java, RMI and Java Bean

CO4: Evaluate different types of JDBC drivers and connectivity

COb5: Design the web application using swing, servlet, JSP and database
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Text Books:
1. DT Editorial ServicesJava 8 Programming BladBook DreamechPress 2015
2. B Prasanalakshnfidvanced Java Programmin@BS Publishers & Distributois 2015

Reference Books:

1. Steven Holzner al, Java 2(JDK 5 Edition) Programming Bla8look Dreamtech press,
2006

2. Herbert SchildtJava: The Complete Referen&deventh Edition, McGrawill; 2020.

3. James Gosling, David Holmes, Ken Arnoldie Java Programming Languagfddison
Wesley Professional, Fourth Edition, 2005

E - Resources:
1. Advanced Javayttps://www.youtube.com/watch?v=A@hsbPUo
2. Java Programmindgpttps://www.learnvern.com/course/advangadstutorial

Course Programme Outcomes

Outcomes
CO PO1P0O2 PO3 [PO4|PO5. PO6|PO7 [Total
COl1 9 3|1 1 3 3 9 29
CO2 9 311 1 3 3 9 29
CO3 9 3|1 1 3 3 9 29
CO4 9 3|1 31|3 3 3 9 33
CO5 9 313 ]| 8 3 3 9 33
Total 451151 9 | 9 15 [ 15| 45 153

Low-1 Mediur8 Highko

Core VI- Data Structures and Algorithms using Python
(For Sudents Admitted from 20223)

Semester: || Hoursfveek
Subject Code: HMITC22 Credit: 5

Course Objectives:
1. To understand data structures and algorithms in computer science perspectives,
algorithms analysis procedure, space and time complexity of various algorithms
2. To use existing data structuresandtaapdly al gor
data structures and algorithms to solve real world problems

Unit | (18 hours)
Computational Complexity: Computer Architecture Accessing Elements in a/fhon List-
Big-Oh Notation Other Asymptotic Notations for Complexity of Algorithms More
Asymptotic Notation.Recursion: The RunTime Stack and the HedpRecursion on Lists
and Strings.

Unit Il (18 hours)
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SequencestLists- Cloning Objects Item Ordering Selection Sort Merge Sori Quicksort.
Two-Dimensional Sequences TreesTraversal algorithms using Staek¥he Minimax
Algorithm - Linked Lists Stacks and QueueRadix Sort.

Unit 1l (18 hours)
Trees:Abstract Syntax Trees and ExpressionSearch Space$raphs: Graph Notation
Searching aGraph- Kr us k al 6 s - DAl jgkosrti rt ahdnmsGrapghl Rgpraseantations
HeapsBuilding a Heap The Heapsort Algorithm Version Analysis of Heapsort Version.2.
Unit IV (18:hours)
Balanced Binary SearchTrees: Binary Search TreesAVL Trees- Splay TreesB-Trees:
B-Tree OrganizationB-Tree ImplementatiorB-Tree InserB-Tree Delete.

Unit VvV (18 hours)
Algorithm Design Techniques: Greedy Algorithms i Divide and ‘Conqueii Dynamic
Programming Backtracking Complexity Theory.

Course Outcomes:

After successful completion of this course, student will'be able;to

CO1.: Explain the concepts t¢ihear and Nonlinear data structures

CO2: Apply linear and notlinear data structures and its algorithms in real tymglications
COa3: Analyze the efficiency of algorithms with ‘Python

CO4: Compare different sorting algorithms

COb5: Develop different algorithm design techniques

Text Books:

1. Kent D. LeeSteve Hubbard, Datatructures and Algorithms with Pythd®pringer
International Publishing Switzerland, 2015

2. Hemant JairProblemSolving.in-Data Structures & Algorithm$aranTechnologies
Private Limited First Edition;. 2016

Reference Books:

1. BHlis Horowitz,SartajSahni, Fundamentals of Data StructureGalgotia Book Source,
SeconcEdition, 1992

2. Alfred V.Aho JohngHopcroft, Data Structures and AlgorithnAddisorWesley, Third
Edition, 2008,

3. Mark.Allen WeissData Structures and Algahm Analysis in C++Pearson Education
FourthEdition, 2014.

E -\Resources:

1. http://www.davereed.com/csc427.F04/

2. http://www.math.tau.ac.il/~matias/ds03.html

3. https://onlinecourses.nptel.ac.in/noc20_cs70/preview

4. https://www.tutorialspoint.com/python_data_structuydipn_data_structure_tutorial.pdf
5. https://nptel.ac.in/courses/106/106/106106145/

Course Programme Outcomes
Outcomes
CO [PO1P0O2 P03 |PO4|PO5 PO6 |PO7 [Total
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Semester: |

Subject Code:HMITC23

CO1 9 31 1]1 3 3 9 29

CO2 9 31 1]1 3 3 9 29

CO3 9 311 3 3 9 29

CO4 9 3]13] 3 3 3 9 33

CO5 9 3]13] 3 3 3 9 33

Total 451151 9 | 9 15 | 15| 45 153
Low-1 Mediur8 Higho

Core VIl - Cryptography and Network Security
(For Students Admitted from 20223)

Course Objectives:
1. To understand basics of Cryptography and Network Security-and‘able to secure a
message over insecurkannel by various means

2. To learn about how to maintain the Confidentiality,Integrity and Availability of a data
and understand various protocols for network security:to protect against the threats in
the networks

Unit |

Hours/week: 6
Credit: 5

(18 hours)

Computer and Network Security concept:Computer security concepi$ie OSI security
ArchitectureSecurity Attacks Security ServiceSecurity MechanismsNumber Theory:

The Euclidean AlgorithAModular ArithmeticPrime NumbersFer mat 6 s HEbh-eer em
Discrete Logarithms

Unit I

(18 hours)

Symmetric Ciphers: Classical. Eneryption Techniques Symmetric Chippers Model
Substitution Techniquesranspositio Techniquedraditional Block Cipher StructurBlock
Cipher Design Principles.Finite Fields: GroupsRingsFieldsFinite Fields of the

FormGF(p)

Unit 11

Advanced ~Encryption

Standard:

Finite

Field ArithmeticAES

(18 hours)
StructureAES

Tranformation Functior&ES Key Expansion. Asymmetric Ciphers : Principles of public

key cryptosystem3he RSA Algorithm

Unitlv

(18 hours)

Other Public-Key Cryptosystem Diffie-Hellman Key Exchang&lgmal cryptographic
systemElliptic curve arithmetie Elliptic curve Crptography.Digital Signature:Digital
signatureElgmal Digital Signature Schenrfchnorr Digital SchemblIST Digital signature

algorithm

Unit V

(18 hours)

Wireless Network Security: Wireless SecurigMobile Device SecuriftEEE802.11
Wireless LAN Overview IEEE802.11 Wireless LAN Securit¥lectronic Mail Security:
Internet Mail ArchiectureEmail Formats€Email Threats and compressive Email Security
S/MIME i DNSSEGSender policy FramewotRomain Keys ldentify Mail
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Course Outcomes:

After successful completion of this course, student will be able to
CO1: Compare various Cryptographic dreiques

CO2: Applying various data encryption techniques

COa3: Classify the encryption standard and asymmetric ciphers
CO4: Implement Hashing and Digital Signature techniques

COb5: Explain the various Security Application

Text Book:

1. William Stallings, Cryptography and Network Security Principles and.PractRearson
Education, Seventh Editip2017

Reference Books:
1. Wade Trappe, Lawrence C Washingtbriroduction to Cryptography with coding theory
Pearsortducation Secondedition, 2007

2. William Stalliings, Cryptography and Network security Principles and Practid&sarson
Education, Fourth &tion, 2006

3. W. Mao, Modern Cryptographyi Theory and. Practige Pearson Education, Second
Edition, 2007

E-Resource
1. https://nptel.ac.in/courses/106/105/106105162/

Course Programme Outcomes
Outcomes
CO PO1PO2.PO3 |PO4|PO5 PO6 |[PO7 ([Total
CoO1 9 9 3 3 9 3 9 45
CO2 9 9 3 9 9 3 9 51
COo3 3 9 3 9 9 3 9 45
CO4 9 9 3 3 9 3 9 45
CO5 9 9 3 9 9 3 9 51
Total 39 45| 15| 33| 45 | 15| 45 237
Low-1 Mediur8 Highko
Core VIl - Advanced Java Lab
(For Students Admitted from 20223)
Semester: |l Hours/week: 6
Subject Code: HMITC24P Credit: 5

Course Objectives:
1. To gply the concept of RMI to invoke Client/Server Communication and AWT,
Swing to design and devel&UI applications

2. To huild dynamic web applications using JSP, Servlet and Java Data Base
Connectivity (JDBC)

s T
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List of Programs

Networking
1. Do one and two way communication(s)
2. Implement TCP Socket

Swing

3. Display current dte & time in different formia

4. Set a foreground and background color for label
5. Create simple calculator

Bean

6. Create button

7. Create text box which accepts only characters
8. Create text box which accepts only integer value

JDBC

9.Prepare a st udeNo Nase, MakilMark?, Marks, Totdl, ARrade |
and Grade to perform insert, update, delete and display of student information

10. Preparean Electricity Bill to perform insert, update, delete and display Electricity bill of

a particular user

RMI

11. Display a string messag

12. Perform arithmetic operations
13. Find factorial

14.Generate Fibonacci series

SERVLET
15. Create a Servlet to-display Simple Message
16. Create a Servlet that uses cookies to store the number oatimes has visited the
servlet
17. Creata Servlet to generate Random Numbers
18Creat e a Servlet that prints Todayods date
19. Create Servlet for login page, if the username and password is correct then prints message
AHel | o uekseflr mginre of ai | ed o
20. Create Student Information Systanview the details of the Students

JSP

21, Create a JSP that prints hello world

22. Create a JSP that prints current date and time

23. Create a JSP that add and subtract two numbers.

24. Design a JSP Program to implement verification of a particulataggerand display a
welcome page

25. Design and implement a JAVA JSP Program to get student information and display the
same information through Servlet

Note: - Questions for the external examination will be based on the concepts learnt
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Course Outcomes:

After successful completion of this course, student will be able to

CO1: Demonstrate the concepts such as client/ server, socket and RMI to implement Java
code

CO2: Apply an event handling using swing components

COa3: lllustrate the concept of Java Ipeia Java program

CO4: Discover the database access through Java code using JDBC connectivity

CO5: Create dynamic web pages using Servlet and JSP

Course Programme Outcomes

Outcomes
CO PO1PO2 PO3 [PO4|PO5 PO6 |PO7 [Total
CO1 9 3 1 1 3 3 9 29
CO2 9 3 1 1 3 3 9 29
CO3 9 3 1 1 3 3 9 29
CO4 9 3 3 3 3 3 9 33
CO5 9 3 3 3 3 3 9 33
Total 451 15| 9 9 15 |115 | 45 153

Low-1 Mediur8 Higko

DSE Il - b) Mobile Communications
(For Students Admitted from 2023)
Semester: Il Hours/week 6
Subject Code:HMITE2B Credit: 5

Course Objectives:
1. To define mobile technologies'in terms of hardware, software, and communications
anddescribe existing mobile compngj frameworks and architectures
2. To evaluate the effectiveness of different mobile computing frameworks and describe
how mobile technology functions to etalother computing technologies

Unit | (18 hours)

Introduction: ‘Mobile© Computing Middleware and GatewayBeveloping Mobile
Computing” Applications Security in Mobile Computingi Architecture of Mobile
ComputingThreeTier ArchitectureDesign Consideration for Mobile ComputiMpbile
Computing..through InternetMobile Computing through Telephotizeveloping an IVR
Applications.

Unit il (18 haurs)
Bluetooth and GSM: Bluetooth Features and working of RFIBWireless Broadband
(WIMAX) - Mobile IP1 IPV6- IPV4 Vs IPV6i Global System for Mobile Communications
T GSM Architecturei Call Routing in GSMi GSM Addresses and IdentifiersNetwork
Aspects in GSMi GSM Frequency Allocatiori Authentication and SecurityMobile
Computing Over SM$ SMS- Value Added Services throu@MS,

Unit [l (18 hours)
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GPRS, 3G and 4G Networks: GPRS and Packet Data Netwoik GPRS Network
Architecturei GPRS Network OperatiorisData Services in GPR®pplications for GPRS
T Limitations of GPRS Spread Spectrum Technoleg8DMA Versus GSMi Features of
3G Networks Architecture of 3G Applications of 3G- Features of 46GArchitecture of 4G
Wireless Technologies Used in 4Merits and Demerits of 4G.

Unit IV (18 hours)
Mobile Ad-hoc Networks: Mobile Ad-Hoc Basic Concept€haracteristicsApplications’
Design Issued Routing i Essential of Traditional Routing Protocdl$opular. Routing
Protocolsi Vehicular Ad Hoc Networks  ( VANET) MANET Vs VANET i _Security.of
VANET and MANET - Open Source Tools foMobile Testing: Appium - Katalon, Studid
Monkey Talki 10S Driveri Robotiumi Calabash.

Unit VvV (18 hours)

Overview of Kotlin- Installation of Android Studid Getting started with Hello World app
Creatirg a Registration formAdding Radio ButtonsAdding spinner and Imag€reating a
search AppURL requestDisplay Search ResuRlaying video using YouTube API.

Course Outcomes:

After successful completion of this course, student will be-able to

CO1:Explain theprinciplesof mobiletechnologiedike GPRS,GSM, CDMAandTDMA and
the concepts of Bluetooth and GSM, Mobile-Aoc networks

CO2:Apply the features of Android programming-for developing AndApglications

CO3:Analyze technology of 1G, 2G, 3G a#@ for gaining the working knowledge of four
generation Wirelestechnologies and Analyzbe architecturemeritsanddemerits of
Wirelesstechnologiedike Infra-Red,blue tooth, WiFi, RFID and WiMax

CO4:Compare the characteristics and techniques MAMEh VANET

CO5: Derive wireless communication systems with 3G and 4G technologies.

Text Books:

1. Asoke K. Talukder,; Hasan Ahmed, Roopa R Yavagabile Computing: Technology,
Applications And Service CreationTata McGraw Hill, 2017

2. Stefano BasagniMarco Conti, Silvia Giordano, Ilvan IvanStojmenovicMobile AdHoc
Networking, Cutting Edge Directiong/iley Publications, 2015

Reference Books:

1. Sunilkumar SManvi, Mahabaleshwar S. Kakkas&g Wireless and Mobile Networks,
Concepts and Protocolsyiley Publications2016

2. James C.SheysAndroid Application Development for Java programme@engage
Learning, 2013

3. Peter Spath,earn Kotlin for Android DevelopmeraPressPublications2019

4. Charles E.Perkingyd Hoc NetworkingAddisorWesleyPublications, 2008

E-Resources:

1.www.cse.litk.ac.in/users/rkg/Talks/mobile_main.pdf
2.pl.cs.jhu.edu/oose/resoestandroid/Androidl utorial. pdf

3. SWAYAM: https://[swayam.gov.in/nd1_nocl9 ee48/preview

4. SWAYAM: https://onlinecourses.swayamz2.ac.in/aic20_sp02/preview
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5.http://172.16.25.76/course/view.php?id=2224

Course Programme Outcomes
Outcomes
CO PO1 |PO2 [PO3 | PO4 | PO5 |PO6 | PO7 |Total
CO1 9 9 9 1 9 9 9 55
CO2 9 9 9 1 9 9 9 55
CO3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45 45 45 5 45 45 45 275
Low-1 Mediur8 Higho
Extra Credit Il - Internship
(For Students Admitted from 20223)
Semester:
Subject Code:HMITX2P Credit: 2

Course Objectives:
1.To articulate andpply principles learned in and outside of the classroom to a specific
internship site experience
2.To get the practical knowledge to apply programming skills for developing a project

Students have to undergo an internship in_an.industry and submit documergrepared
by them about the internship programme. It canbe a group work with a group size of
maximum two members. The Internship should be completed and submitted before the
commencement of Ill Semester and viva will be conducted in the first week of IlI
Semester.

Course Outcomes:

After successful completion of.this course, student will be able to

CO1:Understandel-understanding, setfonfidence, and interpersonal skills

CO2:Assess Strengths, Weaknesses, Opportunities and Threats (SW@kpbord cager
options and‘gain general work experience

CO3:Examineany specific learning outcomes identified in supplemental documentation
provided as part of the internship application process

CO4: Apply various soft skills such as time management, positive agtéad communication
skills during performance of the tasks assigned in internship organization

COb:Create the document which contains company profile by compiling the brief history,
management structure, products / services offered, key achievementsrketd ma
performance for organization of internship

Course Programme Outcomes

Outcomes
CO PO1 |PO2 [PO3 | PO4| PO5 |PO6 | PO7 |Total
CO1 9 3 3 9 3 3 9 39
CO2 9 3 3 9 1 1 9 35
CO3 3 3 3 9 1 1 9 29
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CO4 9 1 3 9 1 1 9 33

CO5 9 3 1 9 1 3 9 35

Total 39 13 | 13 | 45 I 9 45 171
Low-1 Mediur8 Higho

Core IX - Software Project Management
(For Students Admitted from 20223)
Semester: |lI Hours/week: 6

SubjectCode: HMITC31 Credit:'5

Course Objectives:
1.To identify the different project contexts and suggest an appropriate’ management
strategy and &y phases of project management
2.To determine an appropriate project management approach thnowyalaation of the
business context and scope of the project and role of professional ethic@sssul
software development

Unit | (18 hours)
Introduction to Software Project Management:Introductioni Software projects versus
other types of projedt Contract Management and_Technical Project Manageimétans,
Methods and MethodologiésSome ways of categorizing software projdcttakeholder$
Setting Olpectivesi The Business CaseProject:Success and Failuréanagement Control

I Traditional versus Modern Project Management Practices. Pr@eatuation and
Programme Management:A Business.CaseProject portfolio ManagemeintEvaluation of
Individual Projectsi Programme ManagementManaging the allocation of resources within
the programmes Strategic programme-Management.

Unit Il (18 hours)

An overview of Project Plannng: Stepwise Project Planning Selection of an
Appropriate Project Approach: Build or Buyi Choosing Methodologies and Technologies
i Software Processes.and Process ModeGhoice of Process modeisStructure versus
speed of Delivery: The Waterfall Mo@l i The Spiral Model Software Prototyping.

Unit 11 (18 hours)
Activity Planning: Objectives of Activity planning Plani Project schedulesi Sequencing
and SchedulingActivities Network Planning models Formulating a Network Modél The
Forward, Pass The Backward Pass Identifying the Critical pathi Activity Float T
Shortening the Project Duratiénidentifying Critical Activities Risk Management: Risk 1
Categories of Risk Risk identificationi Risk Planning Evaluating Risks to the Schediile
Applying the PERT techniquieMonte Carlo simulatiofi Critical Chain Concepts.

Unit IV (18 hours)

Monitoring and Control: Creating the FrameworiCollecting the DataReview Project
Termination Review Cost monitoring Earned Value Analysi$ Prioritizing Monitoring
Change contrel Software Configuration Managemeritlanaging Contracts: Types of
Contract -Stages in Contract Placemeit Typical Terms of a Contraci Contract
managemerit acceptance.
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Unit VvV (18 hours)
Managing People in Software Environments:Selecting the Right person for the Job
Instruction in the Best MethodsMotivation T The OldhammHackman job characteristics
modeli Stressi Health and SafetySome Ethical and Professional conceivarking in
Teams: Becoming a TeadDecision makingOrganization and Team structures
Coordination DepndencieDispersed and Virtual team$ Communications genres
Communication pland_eadership.

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Summarize Software Process Models

CO2:lllustrate the steps involvad Software Project Management and activity Planning,
Risk Management using case studies

CO3:Apply Software effort Estimation Methods

CO4:Evaluate Software Project Management Tools

COb5:Designthe modern techniques in Software Project Management likee A§trum,
DevOps

Text Book:
1. Bob Hughes, Mike CotterellRajib Mall, Software Project ManagementataMcGraw
Hill, Fifth Edition, 2012

Reference Books:

1. Robert K.WysockiEffective Software.Project Managementiley Publication, 2011

2. Walker Ryce,Software Project ManagememtddisonWesley, 1998

3. Gopalaswamy Rameshlanaging Global Software Proje¢tata McGraw Hill
Fourteenth Reprin013

E-Resources:
1. https://nptel.acri/courses/106/105/106105218/
2. https://onlinecourses.nptel.ac.in/nocl19_cs70/preview

Course Programme Outcomes

Outcomes
cO PO1|PO2 [PO3 | PO4|PO5 |PO6 | PO7 [Total
CO1 9 9 9 1 9 9 9 55
CO2 9 9 9 1 9 9 9 55
CO3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45 | 45| 45| 5 45 | 45| 45 275

Low-1 Mediur8 Higho
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Core X - Software Development Framework
(For Students Admitted from 20223)

Semester: Il Hours/week:
Subject Code:HMITC32 Credit: 5

Course Objectives:
1.To understandhecode solutions and compile C# projects within the .NET Framework
2.To design and develop professional console and window based .NET Application

Unit | (18 hours)

The .NET Framework: .Net programming FramewoB.NET,C#.NET and the .NET
LanguagestThe Common Language Runtifile .NET Class LibranrASP.NET-Visual
Studio .NET.Learning the .NET Languages:The .NET LanguBges Type&-Declaring
VariablesScope and Accessibiltyariable Operation©bjectBased - Manipulation
Conditional Structurekoop Structured-unctions and Subroutines.Types ,Objects and
Namespaces: The Basics about clasd&due Types and Reference Typkdvanced Tass
ProgrammingUnderstanding Namespaces and Assemblies.

Unit Il (18 hours)
ASP.NET APPLICATIONS: ASP.NET ApplicationsCodeBehindThe Gldal.asax
Application FileUnderstanding ASP.NET Class@SP.NET Configuration. Web Form
Fundamentals: A Simple Page AppketDeeper Look at HTML Control Class@$e Page
ClassAccessing HTML Server Controls.Web Controls: Stepping Up to Web Cowrels
control Classe#&\utoPostBack and Web Control Events.

Unit 11l (18 hours)

Using Visual Studio .NET: The promise of Visual Studio.NEStarting a Visal Studio.Net
Projecti The Web form DesignahNriting CodeVisual Studio.NET DebugginrgVorking
Without Visual Studio.NEValidation and Rich Controls: Validatidnsimple Validation
ExampleUnderstanding.~Regular Expressiois Validated Customer Fori@ther Rch
Controls State Management. The Problem of StéevstateTransferring Information
CustomCookiesSession State.

Unit IV (18 hours)
Tracing, Logging and Error Handling: Common ErrorsThe .NET Excepbn Object
Handling exceptiond hrowing Your Own Exceptionkogging Exception€rror Paged?age
Tracing.Overview of ADO.NET: Introducing ADO.NET and DataManagement
Characteristics of ADO.Nethe ADO.NET Object Model. ADO.NET Data Access: About
the ADO.NET ExamplesSQL BasicsThe SQL Select StatemebipdatelnsertDelete
Accessing Data the Easy W&yeating a connectieBefining a Select Commardsing a
Command with a DataReaddpdating DataAccessing Disconnected DaBlecting
Multiple Tables.

Unit VvV (18 hours)
Data Binding: IntroductionSingleValue Data BindingRepeated/alue Data BindingData
Binding with Databases.The DataList,DataGrid and Repeater: Introducing Teridatgs
Templates with the Dat.istData Binding with Multiple TemplateSomparing the Template
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ControlsSelecting Itemgediting ItemsPaging with the DataGri&orting with the DataGrid
Using XML: XML 6 s Hi->0Md eErplairfe@ Thee XMUClassesXMLT
Validation XML Display and TansformsXML in ADO.NET.

Course Outcomes:

After successful completion of this course, student will be able to

COZ1l:Interpretthe basic concepts dIET, Problem of the state, data, management, validation
andRich controls

CO2:Determinetypes, objects andamespaces, enumerators and iterators and error-handling

COa3:lllustratetable controls, ASP.Net applications and the web server, "interfaces and
structures

CO4:Evaluateon Exception Handling, Serializing objects, Direct Data Access

COb5:DevelopXML classes ad XML Validation, web forms and use web controls

Text Book:
1. Matthew MacDonaldThe Complete Reference ASP.NEdta McGrawHill, 2017.

Reference Books:

1. Dino EspositoProgramming Microsoft ASP.NETataMcGrawHill, 2003

2. Chris Ullman , John Kuffman, Chris Hart, David Sussmddeginning ASP.Net 1.1 with
VB.NET, Wiley Publishing First Edition, 2003

3. Elliotte Rusty HaroldXML 1.1 Bible Wesley RPublications, Third Edition, 2004

E-Resources:
1. https://Inptel.ac.in/courses/106/104/106104220/#
2. https://nptel.ac.in/courses/110/105/110105033/

Course Programme Outcomes

Outcomes
CO PO1|RPO2 PO3 [PO4|PO5 |PO6 [PO7 |Total
CO1 9 3 3 9 3 3 9 39
CO2 9 3 3 9 1 1 9 35
CO3 3 3 3 9 1 1 9 29
CO4 9 1 3 9 1 1 9 33
CO5 9 3 1 9 1 3 9 35
Total 39 | 13 | 13 | 45 7 9 45 171

Low-1 Mediur8 Higho

Core XI 7 Data Mining and Warehousing
(For students admitted frog02223)

Semester: Il Hours/week: 6 (T: 4 P: 2)
Subject Code:HMITC33 Credit: 5

Course Objectives:
1. To Understand and implement classical models and algorithrdata warehouses
and data mining
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2. To understand data mining techniques in various applications like social, scientific
and environmental context andvelop skill in selecting the appropriate data mining
algorithmfor solving practical problems

Unit | (12 hours)
Data Mining: Data MiningKinds of DataKind of Patterns can be mindachnologies
used Kinds of Application Targetedilajor Issies in Data Mining

Data Preprocessing: Data Cleaningdata Integration -Data Reduction i Data
Transformation and Data Discretization.

Unit 1l (12 hours)

Data Warehouse and OLAP Technology forData Mining: Data’ WarehouseBasic
ConceptsA Multidimensional Data Modeling:Data Cube and OLAPR Data Warehouse
ImplementationData Cube Technology:Data Cube ComputatiorRPreliminary Concepts
Data Cube Computation Methetining Frequent . PatterpAssocidgions and
Correlations:Basic Conceptsrequent Itemset Mining Methodsdvanced Pattern Mining
Pattern Mining Multilevel, Multidimensional SpaceVarious Kinds of Association Reres
Association Mining to Correlation Analysis.

Unit 1l (12 hours)
Classification and Prediction: Issues Regarding Classification and Predictibassification
by Decision Tree InductioBayesian Classificatie€lassification by Backpropagatibn
Support Vector Machine8ssociative _Classifiation Classificationby Association Rule
AnalysisOther Classification MethoeBrediction Accuracy and Error Measures.

Unit IV (12 hours)
Cluster Analysis: Basic Concepts,Methods and Advanced Clustenalysis: Cluster
AnalysisTypes of data in Cluster Analysfs Categorization of Major Clustering Methads
Partitioning MethoddHierarchical Method®ensity based MethodSrid based Methods
Evaluation of Clustering- MethodsClustering high dimensional da@lustering Graph and
Network DataClustering with Constraints.

Unit V (12 hours)
Outlier Detection: Outlier and Outlier analysi®utlier Detection MethodStatistical
ApproachesRroximity Based Approache3utlier Detection in higiDimensional Datdata
Mining ‘Trends and Research Frontiers: Mining Complex Data Type®ther
Methodologieof Data MiningData Mining ApplicationsData Mining Applications.

Course Outcomes:

After Successful completion of the course, student will be able to

CO1.: Explore the Basic Concepts of Data Mining

CO2: Analyzethe Classification algorithm and Error Prdaha

COa3: Improve theknowledge aboutypes of Classification Methods in Data Mining
CO4: Determine theypesof Dataclustering methods artgipesof DataMining

CO5: EvaluateData Mining Application with Latest Trends

Text Book:
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1. JiaweiHan, Micheline Kamber,Data Mining: Concept and Techniqu®lorgan Kaufmann
Publishers, Third Editigr2013

Reference Books:

1. PieterAdriaans Dolf Zantinge,Data Mining, Pearson Education, Nintmdian Reprint,
2003

2. AnandRajaraman and Jeffrey David Ullmaklining of Massive Dataset€ambridge
UniversityPress, 2012

3. PeteWarden Big Data GlossaryO6 Rei | | 'y, 2011

Journals:
1. ACM SIGKDD International Conference on Knowledge Discovery & Data Mining
2. ACM International Conference on Web Search and Dataniglini

E-Resources:
1. https://www.javatpoint.com/dataining-clustervs-datawarehousing
2. https://onlinecourses.nptel.ac.in/noc21_cs06/preview

Data Mining and Warehousing (Lab)
Hours/week: 2
List of Programs:
1. Implementation of measures of proximity
2. Demonstration of prprocessing on-dataset student.arff
3. Demonstration of prprocessing on dataset labor.arff
4. Demonstration of Association rule-process on dataset contact lensesagffapsiori
algorithm
Develop Association rule process on dataset test.arff using apriori algorithm
Implement classification rule process on dataset student.arff using j48 Algorithm
. Implement classification rule process on dataset empl.arff using DecClsees
classifier
8. Implement classification rule process on dataset student.arff using Naive Bayesian
modelling.
9. Demonstration-of clustering rule process on dataset iris.arff using sirapleaks
algorithm
10. Demonstration of clustering rule process on datsgetent.arff using simple k means
algorithm
Note: - Questions for the internal examination will be based on the concepts learnt

No o

Course Programme Outcomes
Outcomes

CO |PO1PO2 PO3|PO4PO5 PO6 |PO7 [otal
CO1 9 11| 3]|3 9 1 1 27
CO2 93] 3(9 3 9 3 39
CO3 9 13|93 3 1 1 29
CO4 911199 9 1 3 41
CO5 9 13]19]|29 1 9 9 49
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| Total | 45[11(33[33| 25 [21] 17 | 185 |
Low-1 Mediur8 Higho

Core Xll - Software Development Framework Lab
(For Students Admitted from 20223)
Semester: llI Hours/week: 6
Subject Code:HMITC34P Credit: 5

Course Objectives:
1.To knowabout.Net IDE Component Framework
2.To know Programming concepts in .Net Framework and create website.using ASP.Net
Controls

List of Programs

Console Application

Calculate the area of a floor given its length and width

Calculate the factorial of a number N, assumirggrtbmber is more than zero
Check the givemumbers jprime, perfect, Armstrong etc.)

Generate thaumbers frime, perfect, Armstrong.etc:)

Calculate age for a person using properties

Sort a given list of numbers and find out the average of a list of numbers
Display how many days are in a given'month(check for leap years also)
Demonstrate Events, Delegates, and Interfaces

ONOORWNE

Windows Application

9. Build a simple calculator

10. Calculate the arithmetic operations using functions

11. Do String manipulation

12. Write a functon that will return a approximate count of the number of words in a string
13. Create notepad

14. Create a greeting card generator

Web Application

15. Design an Hmail application form usingstandard controls and storhese details in
SQL tables

16. Create alogin pge and personal webpage. Enter the username and password in the login
page..If the username and password are correct, the personal web page should be loaded
otherwisethe error page should be loaded

17. Create a student details form and validate the detang ualidation controls

18. Display employee details using data grid control

19. Display an Electricity bill using data list control

20. Display employee details using repeater control

Note: - Questions for the external examination will be based on the concepearnt

Course Outcomes:
After successful completion of this course, student will be able to
CO1.: Build console applications
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CO2: Perform Windows and web Applications

COa3: Demonstrate validation controls in web form

CO4: lllustrate Data Grid control tdatabase in Web application
COS5: Compose Data Repeater and Datalist Controls

Course Programme Outcomes
Outcomes
CO PO1|PO2 |PO3 |PO4|PO5 |PO6 [PO7 [Total
CO1 9 3 3 9 3 3 9 39
CO2 9 3 3 9 1 1 9 35
CO3 3 3 3 9 1 1 9 29
CO4 9 1 3 9 1 1 9 33
CO5 9 3 1 9 1 3 9 35
Total 39 | 13 [ 13 | 45 7 9 45 171
Low-1 Mediur8 Higho
DSE Ill - b) Compiler Design
(For Students Admitted from 20223)
Semester: llI Hours/week: 6
Subject Code: HMITE3B Credit: 5

Course Objectives:
1. To understand the basic principles of compiler design.
2. To acquire the knowledge of various _constituent parts, algorithms and data structures
requred to be used in the compiler

Unit | (18 hours)
Introduction T The structure “of 'a compilei Evolution of programming languages
Applications of compiler..technologi Simple Syntax Directed Translator Syntax
definition-syntaxdirected translation.

Unit Il (18 hours)
Parsing-Lexical AnalysisSymbol Tabled exical Analysis: The role of the lexical analyser
Input Buffering /Specification of Tokenfecanition of tokensThe lexical analyser
generator LexFinite Automata.

Unit 11 (18 hours)
Design of lexical analyser generatorDFA for lexical analyser Important states of an NFA
-.Converting a regulaexpression directly to a DFMinimizing the number of states of a
DFA-Syntax Analysis: Syntax error handlingrror recovery strategigSontext free
grammarsTop down parsing FIRST and FOLLOW LL(1) GrammarsBottom Up Parsing.

Unit IV (18 hours)

LR Parsing, More Powerful LR Parserdsing Ambiguous GrammaiRarser Generators
SyntaxDirected Translation: Eval uati on oapplicatiors of SF8ynta8 DD 0 s
Directed Translation Schemelmtermediate Code Generation Variants of Syntax Trees

Three address code.
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Unit VvV (18 hours)
Run time environment: Heap ManagementCode Generation The target language
Address in the Target Code Simple code generatdteephole Ogmization-Optimal Code
generation for ExpressieDbynamic Programming cod@8eneratioAMachine-Independent
Optimization: Semantics preserving Transformatig€dspy Propagatioead 1 Code
EliminationCode Motion.

Course Outcome:

After successful completiorf this course, student will be able to

CO1:Define common forms of parsers

CO2:lllustrate compiler construction tools and describes the Functionality of each stage of
compilation process

CO3:Construct Grammars for Natural Languages and find the Syntaeticas/Semantic
errors during the compilations using parsing techniques

CO4:Analyze different representations of intermediate code

COb5:Design to construct new comgilfor new languages

Text Book:
1. Alfred V Aho, Monica S Lam,Ravi Sethi, Jeffrey D Ullma CompilerPrinciples,
Techniques & Too|$earsorAddison WesleySecondEdition, 2007

Reference Books:

1. Alfred V. Aho, Jeffrey D. UllmanPrinciples of Compiler Desigh PearsorEducation,
2001

2. Kenneth C. LoudenCompiler Construction Principles and PracticePWS Publishing,
First Edition, 1997

3. K.L.P Mishra, N. Chandrashekaraiheory ofComputer ScieneéAutomata Languages
and Computation Prentice Hall'of India, Second Edition, 2003

4. Andrew W. Appel,Modern. Compiler Implementation, @ambridge University Press,
2004

E- Resources:
1. https://www.geeksforgeeks.org/compidesigntutorials/
2. https://mptel.ac.infcourses/106/108/106108113/

Course Programme Outcomes

Outcomes
CO PO1[PO2 PO3 |PO4[PO5 [PO6 |PO7 |Total
CO1 9 9 3 9 9 9 9 57
CO2 9 3 3 3 3 3 3 27
CO3 9 9 3 3 3 9 3 39
CO4 9 3 3 3 3 9 3 33
CO5 3 3 3 3 3 3 3 21
Total 39 | 2715|121 21 | 33| 21 177

Low-1 Mediur8 Higho
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Core Xl T Cloud and Distributed Computing
(For Students Admitted from 20223)

Semester: V Hours/Week: 6
Subject code:HMITCA41 Credit: 5

Course Objectives:
1. To impartthe complete understanding of cloud, virtualization and distributed clouds
2. To enhance the students to understand the significance of cloud stolegéey and
access management

Unit | (18 hours)
Introduction to Cloud, Virtualization, and Virtual Machine : Introduction to Cloud
Computing- Feat ur es of -Thotrddauctian sto \Urtuadizath - Mitigation
Techniques for VM Migration

Network Virtualization and Geo-Distributed Clouds: Introduction- Cloud Computing and
Server Virtualization- Networking of Virtual Machines Inside the HypervisorDocker -
SoftwareDefined Network- Network Virtualization in MulttTenant Data Centers: VL2
Network Virtualization in MultiTenant Data Centers: NVPGeoDistributed Cloud Data
Centers.

Unit Il (18 hours)
Leader Election in Cloud, Distributed Systems;.and Industry Systents Introduction -
Leader Election in Rings (Classical Distributed AlgorithmRjng Leader Election and Bully
Leader Election Algorithms Classical Algorithm: Ring Election Algorithm Classical
Algorithm: Bully Election- Indudry Systems: Google Chubby and Apache ZooKeeper
Design of ZooKeeper

Cloud-Native Computing: Introduction i Micro servicesi Docker 1 Kubernetes-
Introduction to Edge ComputingClassification of Edge Computing.

Unit 1l (18 hours)
Cloud Asset Management and ProtectionDifferencesfrom Traditional IT - Types of
Cloud Assets-.ComputeAsses - StorageAssets- Network Assets- Asset Management
Pipeline- Procurementeaks- Processind.eaks- Tooling Leaks- FindingsLeaks- Tagging
CloudAssets

Software-Defined Networking and Network Function Virtualization: Introduction -
SoftwareDefined Networking- Applications and Use CasesSoftwareDefined NFV -
Network Slicing- Ongoing Research Opportunities.

Unit IV (18 hours)
Cloud Storage: KeyValue Stores/NoSQL Stores and HBas Design of KeyValue Stores
- Design of HBaséddentity and Access Management:Differencesfrom Traditional IT -
Life Cycle for Identity and AccessRequestApprove - Create,Delete, Grant, or Revoke-
Authentication- Cloud IAM IdentitiesBusinesgto-Consumerand Business-to-Employee
Multi-Factor Authentication - Passwordand API Keys - SharedIDs - Federateddentity -
Single Sign-On -Instance Metadata and Identity DocumentsSecrets Management
Authorization CentralizedAuthorization- Roles- Revalidate- Puttinglt All Togetherin the
SampleApplication
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https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880985032
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880981848
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880981848
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880973352
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880973048
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880876296
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880750920
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880750920
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880745544
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880745288
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880715752
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880705256
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880701752
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch03.html#idm46186880701752
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880637960
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880636904
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880626392
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880605944
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880590664
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880597400
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880584568
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880567736
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880537720
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#passwords-api-keys
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880481832
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880494168
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#single-sign-on
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880442984
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#secrets-management
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880596856
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880370632
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880354904
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880340520
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880338824
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880338824
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Unit V (18 hours)
Classical Distributed Algorithms and the Industry Systems:Introduction- Time and
Clock Syn@ronization in Cloud Data CenterKey Challenges Clock Synchronization
Algorithms for Recording Global State and Snapsh®utual Exclusion Algorithms for
Distributed System€loud Applications: MapReduce, Spark, and Apache Kafka
MapReduceSpark Kafka.

Course Outcomes:

After successful completion of the course, the students will be able to

CO1.: Identify thefeatures of Cloud Computirend Virtualization

CO2: Demonstrate the leader election and cloud native computing

COa3: Classify types of cloud asts, eftware-defined networking and network-function
virtualization

CO4: Justifycloud storage, Identity and Access Management

COb5: Generate th€lassical Distributed Algorithms, the Industry Systems and Cloud
applications

Text Books:

1. Rajiv Misra, Yasiwant Singh PatelCloud and.Distributed Computing: Algorithms and
SystemsWiley Emerging Technology Seried/iley IndiaPrivate Limited,2020.

2. Chris Dotson,Practical Cloud Security: A Guide for Secure Design and Deployment
O'Reilly Media,First Edition 2019

Reference Books:

1. Rajkumar Buyya, Christian Vecchiola, Thamarai SéWastering Cloud Computing,ata
McGraw Hill, 2017.

2. Rajkumar Buyya, James Broberg, Andrzej Goscin€koud Computing Principles and
ParadigmsJohn Wiley & Sens Limited ,2011.

3. Toby Velte, Anthony-Velte, Robert Elsenpet@&oud ComputingA Practical Approach,
Tata McGraw Hill,2010.

E - Resources:

1. https://nptel.ac.in/courses/106/104/106104182/

2. https://www.amazon.in/ClouBistributed ComputingAlgorithms-Systems/dp/
8126520272asin=B086V7Q2KW&revisionld=&format=4&depth=1

Course Programme Outcomes
Outcomes
CO PO1PO2 PO3 |PO4|PO5 PO6 [PO7 [Total
CO1 9 1 3 9 3 1 9 35
CO2 9 1 9 9 3 1 33 35
CO3 9 3 3 9 3 1 9 37
CO4 3 9 9 9 9 3 9 51
CO5 3 9 9 9 9 3 9 51
Total 33 [ 23| 33| 45| 27 9 39 209
Low-1 Mediurd3 High9



https://nptel.ac.in/courses/106/104/106104182/
https://www.amazon.in/Cloud-Distributed-Computing-Algorithms-Systems/dp/%20%20%20%20%20%208126520272
https://www.amazon.in/Cloud-Distributed-Computing-Algorithms-Systems/dp/%20%20%20%20%20%208126520272
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Core XIV 1 Machine Learning
(For Sudents Admitted from 20223)

Semester: IV Hours/week: 6
Subject Code:HMITC42 Credit: 5

Course Objectives:
1. To know the characteristics of machine learning and machine learning algorithms
2. To understand the concept behind neural networks for learninfnsam functions

Unit | (18 hours)
Introduction: Well-PosedLearning Problem®esigning a Learning. SysteRerspectives
and Issues in Machine Learning. Concept Learning: Introdug&ti@oncept Learning Task
Concept Learning as Search.

Decision Tree Learning:IntroductionDecision Tree Representatidppropriate Prolems
Basic Decision Tree Learning Algorithktypothesis Space Seartiductive Biaslssues.

Unit Il (18 hours)

Artificial Neural Networks: IntroductionNeural Network' RepresentaticAgppropriate
Problems Perceptrons- Multilayer Networks and. the. Back Propagation AlgoritAm
lllustrative Example: Face Recognitiodvanced Topics.

Unit 1l (18 hours)
Bayesian Learning: IntroductionBayes Theorem Bayes Theorem and Concept Learning
Maximum Likelihood and Leastquared Error HypothesesMaximum Likelihood
Hypothesis for Predicting Probabilitidéinimum Description Length PrincipiBayes
Optimal ClassifietGibbs AlgorithmNaive Bayes Classifiehkn Example: Learning to
Classify TextBayesiarBelief NetworksThe EM Algorithm.

Unit IV (18 hours)
Instance-Based Learning: IntroductiorK-Nearest Neighbor Learnirigocally Weighted
RegressiorRadial Basis FunctiorR€asebased Reasoning

Genetic Algaithms: Genetic AlgorithmsAn Illustrative ExampleHypothesis Space Search
Genetic programmindylodels of Evolution and LearnirBarallelizing Genetic Algorithms.

Unit V (18 hours)
Learning Sets of Rules:IntroductionSequenal Covering AlgorithmsLearning Rule Sets:
Summary Learning FirstOrder Ruled_earning Sets of FiradDrder Rules: FOIL Induction
as Inverted Deductiemverting Resolution

Reinforcement Learning: Introduction Learning TaskQ LearningNondeterministic
Rewards and Actionfemporal Difference LearninGeneralizing from Examples
Relationship to Dynamic Programming.

Course Outcomes:
After successful completion of this course, student will be able to
CO1l:Understand the need for machine learning for vanmwablem solving
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CO2:Demonstrate Decision Tree Learning Algorithm, Back propagation algorithm, Gibbs
Algorithm, K-Nearest Neighbor Learning and Temporal Difference Learning with
examples

CO3:Categorize the various supervised, sesupervised and unsuperviselearning
algorithms in machine learning

CO4:Apply different classification techniques in real time examples

COb:Design appropriate machine learning algorithms for different problems

Text Book:
1. Tom M. Mitchell, Macime Learning, Tata McGrawWlill, 2017

Reference Books:
1.Jeremy Watt, Reza Borhani, Aggelos K Katsaggeleschine Learning Refined
Foundations, Algorithms,& Application€ambridge University Press, 2016
2. EthemAlpaydin, Introduction to Machine Learnind/lIT Press Cambridge, 2010
3. AndreasC. Muller, Sarah Guidolntroduction to Machine Learning with Pythd@6 Re i | | y
Media, FirstEdition, 2016

E-Resources:
1. NPTEL:https://nptel.ac.in/courses/106/106/106106139/
2. NPTEL https://onlinecourses.nptel.ac.in/noc22_cs58/preview

Course Programme Outcomes
Outcomes
CO PO1P0O2 PO3.|PO4|PO5 PO6 |PO7 |[Total
CO1 9 3 9 3 1 9 9 43
CO2 9 1 9 3 1 9 9 41
CO3 9 1 9 3 1 9 9 41
CO4 9 1 9 3 1 9 9 41
CO5 9 3 9 3 1 9 9 43
Total 451 9 | 45| 15 5 45 | 45 209
Low-1 Mediur8 Higho
Core XV - Project
(For Students Admitted from 20223)
Semester: 1V Hours/Week: 18
Subject Code:HMITC43PW Credits: 5

Course Objectives:
1. To understand the fundamental principles of Project management and be familiar with
the different methods and techniguesed for project development
2. To get good knowledge of the issues and challenges faced while doing the project and
to do the Project Scheduling, tracking, Risk analysis, Quality management and Project
Cost estimton using different techniques



https://nptel.ac.in/courses/106/106/106106139/
https://onlinecourses.nptel.ac.in/noc22_cs58/preview
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Students have to undergo an individual project work either on campus or in an industry
and appear for the viva voce examination with the software developed and document
prepared by them

Course Outcomes:

After successful completion of theeurse, student Wibe able to

CO1.:ldentify goals, constraints, deliverables, performance criteria and resource requirements
in consultation with stakeholders

CO2:Implement the plan by executing the code

COa3:Integrate the various aspects of software development footdieptoject

CO4:Construct the entire software project according to the specific problem

COb5:Check the software project by executing with the various data

Course Programme Outcomes

Outcomes
CO PO1P0O2 PO3 |PO4|PO5 PO6 [PO7 [Tetal
CO1 9 91919 9 3 9 57
CO2 9 31 9| 3 9 9 9 51
CO3 9 31919 9 9 9 57
CO4 9 31919 9 9 9 57
CO5 9 91919 9 9 9 45
Total 45 | 27 | 45 (.39, 45 39 | 45 285

Low-1 Mediur8 Highko

Extra Credit IV T Document Preparation Lab (LATEX)
(For Students Admitted from 20223)

Samester: |1V
Subject Code: HMITX4P Credit: 2

Course Objectives:
1. To get practical knowledge on preparing documents containing mathematical
formulas
2. To prepare atecheal and scientific documentation

List of Programs

1..Create a document using an input file

2. Create a document using special symbols, dashes, line breaks & footnotes
3. Create a document using the sectioning command

4. Create a document using quotations, typestdenmands & environments
5. Create a document using the mathematical symbol

6. Create a document using arrays and table

7. Create a document using a bibliography

8. Create a document using clauses and page style

9. Create a document using pictures and colors

10.Create a doument using basics of the math index

11.Create a document using fine print and bibliography database
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12.Create a document using math mode, tabbing environment, and files
Note: - Questions for the External examination will be based on the concepts learnt

Course Outcomes:

After successful completion of thi®urse, student will be able to
CO1.: Identify bibliography database

CO2: Relate math mode, and fine print

CO3: Apply mathematical symbol to create the document
CO4: Select clauses, typestyle, commands, ane gade

CO5: Create latex documents

Course Programme Outcomes
Outcomes
CO PO1|PO2 [PO3 | PO4|PO5 [PO6 | PO7 \[Total
COl1 9 1 3 3 3 3 3 25
CO2 9 1 1 3 3 3 3 23
CO3 9 3 3 3 9 9 9 45
CO4 9 1 9 3 9 9 9 49
CO5 9 3 9 3 9 9 9 51
Total 45 9 25 [ 15 [.33 33 33 193
Low-1 Medium-3 High9
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M Sc Computer Science

(Two Years Regular Programme)
(For Students Admitted from 20223)

Program Specific Outcomes (PSO):
On Completion of this programme, the student will be able to gain

PSOl1Enrich the knowledge in the areas like Artificial Intelligence, Cloud Computing,
Software Project Management, Machine Learning and core computing subjects
PSO2Apply programming and technical skills to solve real life complex problems and hence
enhance employability

PSO3Design solutions for complex problems and design processes that meet the specific
needs of the society

PSO4Apply the knowledge of latest trends to carryout research. & development in modern
computing environment

PSO5ADbility to apply learned skills to build optimized solution to, latest technologies

PSOG6Function effectively as a team member or a leader to accomplish a common goal in a
multidisciplinary team

PSO7Engage in lifdong learning, to remain u-date-in their professh and obtain
additional qualifications to enhance their.career positions in IT industries

PROGRAMME STRUCTURE - PROGRAMME CODE: PCS

Hours Total
Sem| Subject Code| Course Subject.Title / Credit | CIA ESE Marks
week
IMCSC11 Core || 0Advanced 6 5 40 60 100
Java
IMCSC12 Core Il | Internet of 6 5 40 60 100
| Things
IMCSC13 Core | Compiler 6 5 40 60 100
1] Design
IMCSC14P Core | Advanced Java| 6 5 40 60 100
Y Lab
IMCSE1A/ DSE | | a.Open Source| 6 5 40 60 100
IMCSE1B Technologies | (T-4 (T-20
b. Optimization | P-2) P-20)
Techniques
IMCSX1P/ Extra | RDBMS Lab/*| - 2 - 100 | 100

IMCSX10 Credit | | Online Course
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Total | 30 | 25+2 | 200 | 300 | 500+
+ 100
100
IMCSC21 Core V | Big Data 6 5 40 60 100
Analytics
IMCSC22 Core | Data Structures| 6 5 40 60 100
Vi and Algorithms
using Python
" Timcsc2s | core | Cloud and 6 | 5 | 40 |60 100
Vi Distributed
Computing
IMCSC24P Core | Data Structures| 6 5 40 60 100
VIli and Algorithms
using Python
Lab
IMCSE2A/ DSE Il | a. Artificial 6 5 40 60 100
IMCSE2B Intelligence
b. Mobile
Compuing
IMCSX2P/ Extra | #Internship / - 2 - 100 | 100
IMCSX20  [Creditll | *Online-Course
Total | 30 | 25+2 | 200 | 300 | 500+
+ 100
100
IMCSC31 Core | Software Projec| 6 5 40 60 100
IX Management
IMCSC32 Core X | Digital Image 6 5 40 60 100
M Processing
IMCSC33 Core | Web 6 5 40 60 100
Xl Technology (T-4 (T-20
P-2) P-20)
IMCSC34P Core | Image 6 5 40 60 100
XIl Processing Lab
IMCSE3A/ | DSE Ill | a. Theory of 6 5 40 60 100
IMCSE3B Computation
b. Data Mining
and
Warehousing
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IMCSX3/ Extra | Employability - 2 100 - 100
IMCSX30 Credit | Skills / * Online
1" Course

Total | 30 | 25+2 | 200 | 300 | 500+

+100 100
IV | IMCSC41 Core | Cryptography 6 5 40 60 100
Xl and Network
Security
IMCSC42 Core | oMachine 6 5 40 60 100
XV Learning
IMCSC43PW| Core | Project 18 5 100+] 100 | 200
XV
IMCSX4P/ Extra | Document - 2 - 100 | 100

IMCSX40 Credit | Preparation Lab
IV | (LATEX)/
*Online Course

Total| 30 | 15+2 | 180 | 220 | 400+
+ 100
100

Grand Total | 120 | 90+8 | 780+ | 112 | 1900+
100 0+ 400
300

*For Online Course credit alone will be asgigron submission of certificate obtained by
appearing for online-examination from EdX, Spoken Tutorial, NPTEL or Coursera etc.
#For internship coues referwww.internshala.com
o For onlinecourse integratiosyllabus will be taken from spoken tutorial.

DSE - DisciplineSpecificElective

Core | - Advanced Java
(For Students Admitted from 20223)

Semester: | Hours/ Week: 6
Subjectcode IMCSC11 Credit: 5

Course Objectives:
1. To learn networking and remote method invocation using Java API and Java Bean to
increase the ability of students in web application devedrm
2. To develop programming knowledge to create dynamic web applications using server
side technology with Java database connectivity

Unit | (18 hours)
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JSR JEEE JSF J2ME- Struts.Networking with Java: Basics of Networkig - Sockets in
Java- Client-Server in Networking Proxy Servers Internet Addressing Domain Naming
Service(DNS)- Inet4 Addresses and Inet6 Addresséhe URL Class The URI Class
TCP/IP and DatagramJava Net API§ InetAddresses InetAddress @ching- Creating and
Using Sockets Creating TCP Clients and ServersA Whois Example- Submitting an
HTML Form from Java Handling URL: Using URLConnection Objects Working With
Datagrams Datagram Server and Client

Swing: The Java Foundation Classe Swing Heavyweight versus Lightweight
ComponentsSwing FeaturesGraphics Programming Using Pan&4odel View Controller
Architecture Working With Swing Preparing to Create a Swing Appléinderstanding
Root Panes, Layered Pane and Content P&resting a Swing Appletand-Applicationi
Closing JFrame Windows

Unit Il (18 hours)
Understanding RMI: Remote Method Invocation (RMI} Client/Server Architecture
Implementing RMI- Limitation of RMI, A Model RM TransactionWriting an RMI Server
Designing a Remote Interfacdmplementing a Remote InterfacBassing Object in RMI
| mpl ementing the S €reatirg radGient MPaogramCavhpilindy and
Running the Examplé Exporting with Unicast RemetObject

Working with Java Beans: What is Java Bean Understanding Java Bean®esigning
programs Using Java Bean€reating Applets that Use Java Bear¥reating a Java Bean
Creating a Bean Manifest File and JAR Filésing a.New Bean Adding Cortrols to Beans
- Giving a Bean PropertiedDesign Patterns for.PropertieSimple Properties Design
Patterns for EventsMethods and Design Pattern&iving a Bean MethodsGiving a Bean
an Icon- The JavaBeans API.

Unit 1l (18 hours)
Talking to Database:JDBGC.. JDBC. versus ODBC and Other ARIFwo- Tier and Three
Tier Models- Introducing SQL- The JDBC Package Types of JDBC Drivers Javasoft
FrameworkDriver Interface-and Driver Manager ClassThe EssentiaJDBC Program
Using a Prepared Statement Objethe Interactive SQL ToelUsing Tables Defining a
Table Model

JDBC in Action: Data Types and JDBCScrollable Result Sets Batch Updates Mapping
Relational Data into.Java ObjectBasic JDBC Types Advanced JDBC data types.

Unit IV (18 hours)
Servlets: Architecturei Life cyclei First programi Client HTTP request Server HTTP
responsé HTTP status codé Writing filters i Exception handling Cookies handling
Session tracking Database access File uploadingi Handling datei Serviletspage
redirectioni Sample program Servletspackaging.

Unit V (18 hours)
Java Server PagesAn Overviewi Advartages of JSP Architecturei JSP life cycla JSP
comments JSP syntax Implicit objectsi Controtlow statements Client-Server JSRH
Database accesCustom tag$ Exception handling JSP standard tag library.

Course Outcomes:
After successful ampletion of the couss the students will be able to
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CO1: Explain the concepts of JSP, JEEE, JSF, J2ME, Struts, Swing, RMI, Java Bean and
Servlet

CO2: Utilize the technique of swing and RMI to create various fields and invoke client/
server communication

CO3: Examine an implementation of networking with Java, RMI and Java Bean

CO4: Evaluate different types of JDBC drivers and connectivity

COb5: Design the web application using swing, servlet, JSP and database

Text Books:
1. DT Editorial ServicesJava 8 Progamming Black BogkDreamtech Press, 2015.
2. B Prasanalakshnidvanced Java Programmin@BS Publishers & Distributoid 2015.

Reference Books:

1. Steven Holzner et alava 2(JDK 5 Edition) Programming Black Bodkeamtech press,
2006.

2. Herbert SchildtJava The Complete Referendeleventh Edition, McGraw Hill, 2020.

3. James Gosling, David Holmes, Ken Arnoldhe Java Programming Languag&jdison
Wesley Professional, Fourth Edition, 2005.

E - Resources:
1. Advanced Javayttps://www.youtube.com/wateh?v=A8hsbPUo
2. Java Programmindgpttps://www.learnvern.com/course/advangaastutorial

Course Programme Outcomes
Outcomes
CO PO1PO2 PO3.|PO4|PO5 PO6 |PO7 [Total
CO1 9 3|11 3 3 9 29
CO2 9 31 [ 1 3 3 9 29
CO3 9 371 11 3 3 9 29
CO4 9 33| 3 3 3 9 33
CO5 9 33| 3 3 3 9 33
Total 451151 9| 9 15 | 15| 45 153
Low-1 Mediur8 Higho
Core Il T Internet of Things
(For StucentsAdmittedfrom 202223)
Semester: | Hours/week: 6
SubjectCode IMCSC12 Credit: 5

Course Objectives:
1. To understand the application areas of 10T, building blocks of Internet of Things and
characteristics
2. To realize the revolution of Internet in Mobile Devices, Cloud & Sensor Networks

Unit | (18 hours)
Introduction to IoT: Introduction to I0F Enabling technologies of IoT Al and Machine
Learning- Physical and logical design of IcTIoT Reference ArchitectureloT Functional
Architecture- 10T levels and ddpyment template$ Application domains of 10T: Home
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automationi Cities i Environmenti Energyi Industryi Agriculture i Transportation
Health care & Lifestyle.

Unit 1l (18 hours)
loT and M2M: Introduction to M2Mi Difference between IoT and M2MSDN and NFV
for 10oT- loT System Management with NETCONANG- Need for IoT Systems
ManagemenSNMP- Network Operator RequiremeA8ETCONF YANG- loT Systems
Management with NETCONFYANG.

Unit 1l (18 hours)
IOT Platforms Design Methodology: Step 1 to Step 10Case Study on-loT System for
Weather Monitoring Motivation for Using Python loT Systems Logical”Design using
Python Introductiorrinstalling Python Python Data Types and Data Structu@smtrol
Flow-FunctionsModules Packages-ile HandlingDate/Time OperationsClasses Python
Packages of Internet for loT.

Unit IV (18 hours)
loT Physical Devices and EndpointsWhat is an loT DeviceExemplary Device: Raspberry
Pi- About the board.inux and Raspberry PiRaspberry ;Pi InterfacesProgramming
Raspberry Pi with PytherOther 10T Devices.

Unit V (18 hours)

loT Physical Servers and Cloud Offerings:Introduction to Cloud Storage Models and
Communication APIT WAMP-AutoBahn for 'l10FXively Cloud for loT-Python Web
Application FrameworiDjangoDesigning a RESTful Web APMAmazon Web Services for
loT-Case Studis lllustrating _loT “Designh Home AutomatiorCitiesEnvironmert
Agriculture-Productivity Applications.

Course Outcomes:

After successful completion-of this course, student will be able to

CO1:Recall the importance of smart objects and smart environment

CO2:Define loT and M2M

CO3:Create loT platforms using design methodology

CO4:Perform WiFirdata communications, remote data storage in cloud and handle the
data using web applications

COb5: Developpotential problems and solutions using loT

Text Book:
1. “Arshdeep Bahga, Vijay Madisettinternet of Things: A Hand®n Approach
Universities Press, 2015.

Reference Books:
1. Charles Plattiviake Electronic$ Learning by DiscoveryO'Reilly Media, 2015.
2. Michael Miller, The Internet of Thing$?earson Edudan, 2015.

E-Resources:
1. https://nptel.ac.in/courses/106/105/106105166/
2. https://www.clascentral.com/course/swayantroductiorrto-internetof-things 10093
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O(S?cl:)rrsnees Program Outcomes
CO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | Total
CO1 9 1 3 1 3 9 9 35
CO2 9 3 3 1 3 9 9 37
CO3 9 3 3 1 3 9 9 37
CO4 9 3 3 1 3 9 9 37
CO5 9 9 9 1 9 9 9 55
Total 45 | 19 21 5 21 45 45 | 201
Low-1 Mediur8 Higho
Core Ill - Compiler Design
(For Students Admitted from 2023)
Semester: | Hours/ Week: 6
Subject code:IMCSC13 Credit: 5

Course Objectives:
1. To provide an understanding of the fundamental principles in compiler design
2. To learn the process of translating a-modern4egkl language to executable code
required for compiler congiction

Unit | (18 hours)
Introduction: The structure of  a compileii Evolution of programming languages
Applications of compiler technologfk Simple Syntax Directed Translator: Syntax
definition-syntaxdirected translatio.

Unit 1l (18 hours)
Parsing: Lexical AnalysisSymbol Tabled exical Analysis: The role of the lexical analyser
Input Buffering “Specification of Tokenfecognition of token3he lexical analyser
generator LexFinite Automata.

Unit [l (18 hours)
Design of.lexical analyser generatorDFA for lexical analyser Important states of an
NFA, Converting a regular expression directly to a BRimizing the number of states of
a' DFA-Syntax Analysis: Syntax error handlingrror recovery strategigSontext free
grammarsTop down parsing: FIRST and FOLLOW.L(1) GrammarsBottom Up Parsing.

Unit IV (18 hours)
LR Parsing: More Powerful LR Parseiigdsing Ambiguous GramarsParser Generators
SyntaxDi rect ed Transl ati on: TiEapdidatiom ofiSDToyntaxr der s

Directed Translation Schemebitermediate Code Generation: Variants of Syntax Frees
Three address code.

Unit V (18 hours)
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Run time environment: Heap ManagemenCode Generation: The target langu#glldress
in the Target CodA Simple code generatdteephole Optimizatie@ptimal Code
generation for ExpressieDynamic Programming coed@eneratioiMachinelndependent
Optimization: Senantics preserving Transformatie@epy Propagatioiead iCode
Elimination-Code Motion.

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Define common forms of parsers

CO2:lllustrate compiler construction tools adéscribes the Functionality of<each stage of
compilation process

CO3:Construct Grammars for Natural Languages and find the Syntactical errors/Semantic
errors during the compilations using parsing techniques

CO4:Analyze different representations of intesdmate code

COb5:Design to construct new compiler for new languages

Text Book:
1. Alfred V Aho, Monica S Lam, Ravi Sethi, Jeffrey D Ullma@pmpiler Principles,
Techniques & Tool|dPearson Addison Wesley, Second Edition, 2007.

Reference Books:
1. Alfred V. Aho, Jeffrey D. Ullman,Principles of compiler designPearson Education,
Indian student Edition, 2001.

2. Kenneth C. LoudenCompiler Construction Principles and PracticePWS Publishing,
First edition, 1997.

3. K. L. P Mishra, N. Chandrashekaraieory ofcomputer scienceAutomata Languages
and ComputationPrentice Hall of India, Second edition, 2003.

4. Andrew W. Appel,Modern Compiler Implementation @Gambridge University Press,
2004.

E- Resources:
1. https://www.geeksforgeeks.org/compildesigntutorials/
2. https://nptel.ac.in/courses/106/108/106108113/

Og?cli)rr?]is Program Outcomes
CcO POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | Total
Co1 9 9 9 1 9 9 9 55
CO2 9 9 9 1 9 9 9 55
COo3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45 45 | 45 5 45 | 45 | 45 275

Low-1 Mediur8 Higho

Core IV -Advanced Java Lab
(For Students Admitted from 20223)
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Semester: | Hours/week: 6
Subject Code:IMCSC14P Credit: 5
Course Objectives:
1. To gply the concept of RMI to invoke Client/Server Communication and AWT,
Swing to design and develop GUI applications
2. To huild dynamic web applications using JSP, Servlet and Java Data -Base
Connectivity (JDBC)

LIST OF PROGRAMS

NETWORKING
1.Do one and two &y communication(s)
2.Implement TCP Socket

SWING

3. Display current dte & time in different format

4. Set a foreground and background color for label
5. Create simple calculator

BEAN

6. Create button

7. Create text box which accepts only characters
8. Create texbox which accepts only integer value

JDBC

9.Prepare a st ude-No Mase, Makl,Mark2sMak3, Total, ARerdgé
and Grade to perform insert, update, delete and display of student information

10. Prepare an Electricity Bill'to perform inserpdate, delete and display Electricity bill of

a particular user

RMI

11. Display a string'message

12. Perform arithmetic operations
13. Find factorial

14. Generate Fibonacci series

SERVLET
15..Create a Servlet to display Simple Message
16. Createa Servlet that uses cookies to store the number of times a user has visited the
servlet
17. Create a Servlet to generate Random Numbers
18Create a Servliet that prints Todaydés date
19. Create Servlet for login page, if the username and password ig tdoereprints message
AHel | o us élraqime of il Iseed 0
20. Create Student Information System to view the details of the Students

JSP
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21. Create a JSP that prints hello world

22. Create a JSP that prints current date and time

23. Create a JSP that aalad subtract two numbers.

24. Design a JSP Program to implement verification of a particular user login and display a
welcome page

25. Design and implement a JAVA JSP Program to get student information and display the
same information through Servlet

Note: - Questions for the external examination will be based on the concepts learnt

Course Outcomes:

After successful completion of this course, student will be able to

CO1: Demonstrate the concepts such as client/ server, socket and RMI'to implement Java
code

CO2: Apply an event handling using swing components

COa3: lllustrate the concept of Java bean in Java program

CO4: Discover the database access through Java code using JDBC connectivity

COb5: Create dynamic web pages using Servlet and JSP.

Course ProgrammeQutcomes

Outcomes
CO PO1|PO2|PO3|PO4|PO5. |[PO6 [PO7 [Total
CO1 9 3 1 1 3 3 9 29
CO2 9 3 1 1 3 3 9 29
CO3 9 3 1 1 3 3 9 29
CO4 9 3 3 3 3 3 9 33
CO5 9 3 3 3 3 3 9 33
Total 45,0 151 9 9 15 | 15| 45 153

Low-1 Mediur8 Higho

DSE I a) Open Source Technologies
(For Students Admitted from 2023)
Semester: | Hours/week: 6 (T:4 P:2)
Subject Code: IMCSE1A Credit: 5

Course Objectives:
1. To expose students to free opmource software environment and introduce them to
use open source packages
2.- To implement various applications using build systems and understand the
installation of various packages in open source operating systems

Unit | (12 hours)
PHP- IntroductionWhat is PHPWhy use PHP and MYSQPEPHP strength&ey features of
PHPRUsing PHR-Accessing PHFCreating sample applicatioEmbedding PHP in HML
Accessing form vaablesUnderstanding identifiersExamining Variable typesUsing
OperatoraMaking Decisions with conditionalRepeating actions through iteration.
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Unit Il (12 hours)
Storing and Retrieving DataProcessing file©pening a fileWriting to a fileClosing a file
Reading from a fildJsing other file functiondJsing arraysWhat is an arrajNumerically
indexed arrayg\rrays with different indicesirray operatorsnultidimensional arraysorting
arrayString manipulation and regular expressions.

Unit I (12 hours)
MYSQL- SQL-Inserting Data into the DatabaRetrieving Data from the Database
Updating Records in the Databa&kering Tables after reationDeleting Records from-the
DatabaseéDropping TablesDropping a Whole Databaseccessing your MYSQL database
from the web with PHRQuerying a database from the weliiting new information in the
databaseJsing other PHP database interfaces.

Unit 1V (12 hours)
PYTHON-IntroductiorrAlgebra with Variables/ariables, complex ' quantities, common
functions with numbers, logical operators, strings and printing. Simple prodpasits
program structure, flowchart, conditidnaperations, iterative routines. Functions and
ModulesFunctionsRecursion, Nested functions, Nested scope, MoeBigis-in modules,
maths module.

Unit V (12 hours)
Sequences and Operations with Sequene8&sring, tuple, list, dictionary, set, operators with
sequences, iterator, iterator functions, input. Classes and Obptagses, functions with
attributes, overloading, inheritance, execution frommmamd line.

Course Outcomes:

After successful completion of this course, student will be able to
CO1:Demonstrate install and run-Linux operating system
CO2:Apply the MYSQL database concepts

CO3:Develop website and.control using PHP and MYSQL
CO4:Explain Irstall open source web technologies MySQL and PHP
CO5:lllustrate the Python software making process

Text Books:

1. Luke Welling, Laura ThomsorRHP and MYSQL Web DevelopmeRearson Education,
Fifth.Edition, 2017.

2. T.R. RadmanabhaRrogrammingvith Python Springer Nature, 2016.

Reference Books:

1..James Lee and Brent Wa@pen Source Web Development with LAMP using Linux,
Apache, MySQL, Perl and PHBorling Kindersley Private Limited, 2008.

2. Eric S. RaymondMichael Tieman, Open Sources: Voices from the Op®ource
Revolution O'Reilly,1999.

3. Steve HolzneHP: The Complete Referenceata McGraw Hill, Second Edition,
2009.

E - Resources:
1. http://mww.openresources.com/documents/epesources/
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2. http://lwww.alexsoft.com/

Open Source Technologies (Lab)
Hours/week: 2

Python:

Display Text
1. To display any given text message
2. To display Fibonacci series

Array
3. To count the number of vowel in the string

Function
4. To convert a date read from the user, given in DD/MM/YYYY-format into written

format. For example, Enter a date in DD/MM/YYYY Format: 16/7/2003 Output: 16
July, 2003
5. To print the contents of a file in uppase using function

MySQL:
6. Create student database and display the data using Python
7. Create Employee database and display the employee salary data using Python

PHP:
8. To find Sum of digits of given number
9. To find factorial of a number
10. To display countfrom 10 to 20 using loop
11. To check given number is prime number or not

Course Programme Outcomes
Outcomes
CO PO1 |PO2 [PO3 [ PO4| PO5 [PO6 | PO7 [Total
CO1 9 9 1 3 9 3 9 43
CO2 9 9 3 9 3 9 9 51
CO3 9 9 9 3 9 3 3 45
CO4 9 1 3 9 3 9 1 35
CO5 3 9 3 9 9 3 3 39
Total 39 | 37 ] 19 | 33 33 27 25 213
Low-1 Mediurd3 High9
DSEI - b) Optimization Techniques
(For Students Admitted from 20223)
Semester: | Hours/week 6
Subject Code: IMCSE1B Credit: 5

Course Objectives:
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1. To impart knowledge in concepts and tools of Operations Res@rRoh
2. To apply OR techniques constructively to make effective business decisions

Unit | (18 hours)
Basics of Operations ResearchDevelopment of OR Definition-CharacteristicsScientific
MethodNecessity of ORScopeOR and DecisioiMaking-Scope of OR in Management,
Financial managemewtpplications of various OR Techniqu€bjectivesi PhrasesModels
Classification Schemes of ModdRole of Computers in OR Difficulties in OR -
Limitations of OR

Linear Programing: IntroductionRequirements for a Linear Programming Problem
Assumptions in Linear Programming Modé&lsA\pplications of LP metbd- Formulation of
LPP-Advantages Limitationsi Graphical Method of SolutiorisSome Exceptional Cases.

Unit Il (18 hours)
General LPRCanonical and standard Forms of LPReory of Simplex.-Method Some
Important Definitionsi Analytical Method or Trial and Error Methdd Simplex Methodi
Artificial Variables Technique$ Special cases in Simplex Method ApplicatianSolution
of Simultaneous Equations by Simplex Methio&ome Additional Points Computational
Efficiency of the SimplexX echnique.

Unit 11l (18 hours)
Transportation Model: Introduction to the'Model*Assumptions in Transportation Model
Definition T Matrix Terminologyi Formulation and Solutioit Variants in Trasportation
Problemsi Additional Problems LeastTime Transportation Problemis Post Optimality
Analysis in Transportations TransShipment Problemi Dual of the Transportation
Problem.

Unit IV (18 hours)
Assignment Model: Definition of Assignment Modeli Mathematical Representation
Comparison with the Transportation ModeBolution of Assignment Models Hungarian
Method for Solution of Assignment ProblermsFormulation and Solution of Assignment
Modelsi Variationsi Additional Prdolems Sensitivity Analysis in Assignment Probleim
Travelling Salesman.Problem.

Unit V (18 hours)
Advanced Topics in LP:Duality in LPT Dual Simplex Method Revised Simplex Method
i Bounded Variable Problem.

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Explain characteristics of Operational Research, Computational Efficiency of the
Simplex Technique, Transportation Problems, Assignment problem and Duality

CO2:Apply Graphical, Simplex metds, Assignment Problem, Transportation Problem and
Dual Simplex Method methods to get optimal solution for Linear Programming

CO3:Analyse the optimal solutions of different Linear Programming methods such as
Graphical, Simplex method, Assignment Problend &ransportation Problem and
Dual Simplex methods for making effective business decisions
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CO4:Compare Solutions of as Graphical, Simplex and Dual Simplex method
COb5:Generate dual of LPP and dual of Transportation Problem

Text Book:
1. Er. Prem Kumar Guptd@r D S Hira,Operations Researcls Chand Publisher, Revised
Edition, 2017.

Reference Books:

1. V.K.Kapoor,Operations Resear¢lsultan Chand & Sons Publishers, Fourth Edition;-2001

2. Hamdy A.TahaQperations ResearclPrentice Hall of India, Seventh &Edn, 2005.

3. J K SharmaQperations Researchheory and ApplicationsMacmillan Publishers India
Limited, Fifth Edition, 2013.

4. Kanti Swarup , P.K. Gupta and Man Moh@perations Researctsultan Chand & Sons
Publishers, Thirteenth Edition, 2004.

E-Resources:

1. https://nptel.ac.in/courses/110/106/110106062/

2. https://onlinecourses.swayamz2.ac.in/cec20_mal0/preview

3. https://www.bbau.ac.in/dept/UIET/EMER
601%200peration%20Research%20Queuing%20theory.pdf

Course
Programme Outcomes
Outcomes
CO PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | Total
Cco1 9 3 3 3 1 9 9 37
CO2 9 3 3 3 1 9 9 37
CO3 9 3 3 3 1 9 9 37
CO4 9 3 3 3 1 9 9 37
CO5 9 3 3 9 1 9 9 43
Total 45 15 15 | 21 5 45 45 191
Low-1 Mediur8 Higho
Core Vi Big Data Analytics
(For Students Admitted from 20223)
Semester:' Il Hours/week: 6
Subject Code:IMCSC21 Credit: 5

Course Objectives:

1. To understand about Big Data Technology,Hadoop Ecosystem and various tools related
to it.

2. To learn about the HDFS File System, Map &= Framework, analysing data using
Hbase and Hive along with the Integration of R wdtioop.

Unit | (18 hours)
Introduction to Big Data

What Is Big Data? History of Data Management, Evolution of Big Data, Structuring of Big
Data, Elements of Big Data, Application of Big Data in the Business Context, Careers in Big
Data. Business Applications of Big Data: The Significance of Social Netiata,
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Financial Fraud and Big Data, Fraud Detection in Insurance, Use of Big Data in the Retail
Industry.

Unit Il (18 hours)
Technologies forHandling Big Data

Distributed and Parallel Computing for Big Data, Understanding Hadoop, Cloud
Computing, Grid Computing, and -Memory Technology for Big Data. VMWare
Installation of Hadoop, Linux and its Shell Commands, Different Hadoop Distributions and
their advantages, Hortonworks, Cloudera, MapR.

Unit I (28 hours)
Understanding the Hadoop Ecosystem

The Hadoop Ecosystem, Storing Data with HDFS, Des§ HDFS; HDFS ‘Concepts,
Command Line Interface to HDFS, Hadoop File Systems, Java Interface to Hadoop,
Anatomyof a file read, Anatomy of a file write, Replica placement .and Coherency Model.
Parallel Copying with distcp, keeping an HDFS Cluster Balanced.

Unit IV (18 hours)

Map Reduce Fundamentals

Origins of Map Reduce, How Map Reduce Works, Optimization Techniques for Map
Reduce Jobs, Applications of Map Reduce, Java Map Reduce classes (new API), Data flow,
combiner functions, running a distributed MapdRee Job. Configuration API, setting up

the development environment, Managing Configuration.

Unit V (18 hours)
Integrating R with Hadoop, Understanding Hive & Hbase

Understanding RHadoop, Integration Procedure, Packages needed for R under Hadoop
Ecosysten, Text Mining for “Deriving Useful Information using R within Hadoop,
Introductionto Hive & Hbase, Hive and Hbase Architecture, Understanding Queries, Mining
Big Data withHive & Hbase.

Course Outcomes:

After successful completion of this course, studeiitbe able to
CO1: Explain the fundamentals of Big Data and its Applications in various Domains.
CO2: Apply HDFS File Structure, Map Reduce Framework to solve complex problems
CO3: Analyse the technologies behind Big Data
CO4: Implement Hive/Hbase shell pertaining to relational data handling under Hadoop.
COb5: Build applications integrating R with Hadoop

Text'Book:
1. Arshdeep Bahga, 201Bjg Data Science & Analytics: A Han@n Approach,VPT.

Reference Books:

1. Tom White, 2@2,Hadoop: The Definitive Guid® 6 Rei | | y .
2. Adam Shook and Donald Miner, 201Rap Reduce Design Patterns: Building
Effective Algorithms and Analytics for Hadoop and Other SysterasRe i | | vy .
3. Dean Wampler, Edward Capriolo & Jason Rutherglen, 2@agrammng
Hive¢, OO0 Rei | | y.
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4. Lars George, 2011Base- The Definitive Guide: Random Access to Yelanet
Size DataD6 Rei | | y.

E-Resources:
1. https://nptel.ac.in/courses/106104189
2. https:/lwww.naukri.com/learning/bidatacomputingby-nptelcourse
nptel33?7enModal=Y &IgFlow=N

Course Programme Outcomes
Outcomes

CO POl | PO2 PO3|PO4 | PO5 PO6| PO7| - Total

Co1 9 3 3 1 9 3 3 31

COo2 9 3 9 1 9 9 3 43

COos3 9 3 3 1 9 9 9 43

CO4 9 3 9 1 9 9 9 49

CO5 9 3 3 1 9 9 9 43

Total 45 15 27 5 45 39 33 209
Low-1 Medium-3 High-9

Core VI - Data Structures and-Algerithms using Python
(For Students Admitted from 20223)

Semester: I Hours/week: 6
Subject Code:IMCSC22 Credit: 5

Course Objectives:
1. To understand data -structures and algorithms in computer science perspectives,
algorithms analysis procedure, space and time complexity of various algorithms
2. To use exdsting data structur easdtaapply al gor
data structures and algorithms to solve real world problems

Unit | (18 hours)
Computational' Camplexity: Computer Architecture Accessing Elements in a Python List
Big-Oh Notation” Other Aymptotic Notations for Complexity of Algorithms More
Asymptotic, Notation.Recursion: The RunTime Stack and the HedpRecursion on Lists
and Strings.

Unit Il (18 hours)
SequencestLists- Cloning Objects Item Ordering- Selection Sort Merge Sort Quicksort.
Two-Dimensional Sequences TreesTraversal algorithms using Staek¥he Minimax
Algorithm - Linked Lists. Stacks and Queué¥adix Sort.

Unit I (18 hours)
Trees: Abstract Syntax Trees and ExpressierSearch Spacesraphs: Graph Notation

Searching a Grapr us k al 6 s -DiAjl kysotrri & th@rapi | Rgpresantations
Heaps:Building a Heap The Heapsort Algorithm VersionAnalysis of Heapsort Version 2.

Unit IV (18 hours)
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Balanced Binary Search TreesBinary Search TreesAVL Trees- Splay TreesB-Trees:
B-Tree OrganizationB-Tree ImplementatiorB-Tree InserB-Tree Delete.

Unit V (18 hours)
Algorithm Design Techniques: Greedy Algorithmsi Divide and Conqueii Dynamic
Programming Backtracking Complexity Theory.

Course Outcomes:

After successful completion of this course, studeili be able to

CO1: Explain the concepts dihear and Nonlinear data structures

CO2: Apply linear and notinear data structures and its algorithms in real am@ications
CO3: Analyze the efficiency of algorithms with Python

CO4: Compare differensorting algorithms

CO5: Develop different algorithm design techniques

Text Books:

1. Kent D. Lee, Steve Hubbar@data Structures and Algorithms with PythoS&pringer
International Publishing Switzerland, 2015.

2. Hemant JainProblem Solving in Data Stoiures & Algorithms Taran Technologies
Privae Limited, First Hition, 2016.

Reference Books:

1. Ellis Horowitz, Sartaj SahnkFundamentals of-Data Structure&algotia Book Source,
Second Edition, 2004.

2. Alfred V.Aho Johne, HopcroftData Structuresand Algorithm AddisonWesley, Third
Edition, 2012.

3. Mark Allen WeissData Structures and Algorithm Analysis in C+Pearson Education,
Fourth Edition, 2014.

E-Resources:

1. http://www.davereed.com/csc427.F04/

2. http://www.math.tau.ac.il/~matias/ds03.html

3. https://onlinecourses.nptel.ac.in/noc20_cs70/preview

4. https://www.tutorialspoint.cofpython_data_structure/python_data_structure_tutorial.pdf
5. https://nptel.ac.in/courses/106/106/106106145/

Course
Programme Outcomes

Outcomes
CcoO PO1 | PO2 | PO3| PO4 | PO5| PO6 | PO7 | Total
Co1 9 3 3 1 9 9 9 43
CO2 9 3 3 1 9 9 9 43
COo3 9 3 3 1 9 9 9 43
CO4 9 3 3 1 9 9 9 43
CO5 9 3 3 1 9 9 9 43
Total 45 15 | 15 5 45 | 45 45 | 215

Low-1 Mediun8 Higko
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Core VIl 1 Cloud and Distributed Computing
(For Students Admitted from 20223)

Semester: | Hours/Week: 6
Subject code:IMCSC23 Credit: 5

Course Objectives:
1. To impartthe complete undstanding of cloud, virtualization and distributed clouds
2. To enhance the students to understand the significance of cloud storage, identity and
access management

Unit | (18 hours)

Introduction to Cloud, Virtualization, and Virtual Machine : Introduction to Cloud
Computing- Feat ur es of -Thotrddauctidn sto \@rtuabizatmbn- Mitigation

Techniques for VM Migration

Network Virtualization and Geo-Distributed Clouds: Introduction- Cloud Computingand
Server Virtualization- Networking of Virtual Machines Inside the HypervisorDocker -

SoftwareDefined Network- Network Virtualization in MultiTenant Data Centers: VL2
Network Virtualization in MultiTenant Data Centers: NVPGecDistributed Cbud Data
Centers.

Unit Il (18 hours)
Leader Election in Cloud, Distributed Systems, and Industry SystemsIntroduction -
Leader Election in Rings (Classical Distributed AlgorithmRBjng LeadelElection and Bully
Leader Election Algorithms Classical Algerithm: Ring Election Algorithm Classical
Algorithm: Bully Election- Industry Systems: Google Chubby and Apache ZooKeeper
Design of ZooKeeper

Cloud-Native Computing: Introduction i Micro sevices i Docker T Kubernetes-
Introduction to Edge ComputingClassification of Edge Computing.

Unit 11 (18 hours)
Cloud Asset Management and ProtectionDifferencesfrom Traditional IT - Types of
Cloud Assets- ComputeAssets- StorageAssets- Network Assets- Asset Management
Pipeline- Procuremenkteaks- Processind.eaks- Tooling Leaks- FindingsLeaks- Tagging
CloudAssets

Software-Defined Networking and Network Function Virtualization: Introduction -
SoftwareDefined Networking- Applications and Use CasesSoftwareDefined NFV -
Network Slicing- Ongoing Research Opportunities.

Unit 1V (18 hours)
Cloud Storage: KeyValue Stores/NoSQL Stores and HBaséesign of KeyValue Stores
-'Design of HBasédentity and Access Management.Differencesfrom Traditional IT -
Life Cycle for Identity and AccessRequestApprove - Create,Delete, Grant, or Revoke-
Authentication- Cloud IAM IdentitiesBusinesgo-Consumerand Business-to-Employee
Multi-FactorAuthentication - Passwordaand API Keys - SharedIDs - Federateddentity -
Single SignOn -Instarce Metadata and Identity DocumentsSecrets Management
Authorizationr CentralizedAuthorization- Roles- Revalidate- Puttinglt All Togetherin the
SampleApplication
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https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880636904
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880626392
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880605944
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880590664
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880597400
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880584568
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880567736
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880537720
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#passwords-api-keys
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880481832
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880494168
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#single-sign-on
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880442984
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#secrets-management
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880596856
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880370632
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880354904
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880340520
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880338824
https://learning.oreilly.com/library/view/practical-cloud-security/9781492037507/ch04.html#idm46186880338824
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Unit VvV (18 hours)
Classical Distributed Algorithms and the Industry Systems: Introduction- Time and
Clock Synchronization in Cloud Data CenteKey Challenges Clock Synchronization
Algorithms for Recording Global State and Snapsh®utual Exclusion Algorithms for
Distributed System€loud Applications: MapReduce, Spark, and Apache Kafka
MapReduceSpark Kafka.

Course Outcomes:

After successful completion of the course, the students will be able to

CO1.: Identify thefeatures of Cloud Computirend Virtualization

CO2: Demonstrate thkeader election and cloud native computing

COa3: Classify types of cloud assetftsvaredefined networking..and. network function
virtualization

CO4: Justifycloud storage, Identity and Access Management

COb5: Generate theClassical Distributed Algorithmsthe Industry Systems and Cloud
applications

Text Books:

1. Rajiv Misra, Yashwant Singh Pat&ljoud ‘and Distributed Computing: Algorithms and
SystemsWiley Emerging Technology Seried/iley India Private Limited,2020.

2. Chris Dotson,Practical Cloud Secuty: A Guide for Secure Design and Deployment
O'Reilly Media,First Edition, 2019

Reference Books:

1. Rajkumar Buyya, Christian Vecchiola, Thamarai SeMastering Cloud Computing,
Tata McGraw Hill, 2017.

2. Rajkumar Buyya, James.Broberg, Andrzej Goscin€loud Computing Principles and
Paradigms John Wiley & Sons Limited ,2011.

3. Toby Velte, Anthony Velte, Robert Elsenpet@oud ComputingA Practical Approach,
Tata McGraw Hill, 2010.

E - Resources:

1. https://nptel.ac.in/courses/106/104/106104182/

2. https://www.amazon.in/ClouBistributed ComputingAlgorithms-Systems/dp/
8126520272a8in=B086V7Q2KW&revisionld=&format=4&depth=1

Course Programme Outcomes

Outcomes
CO PO1P0O2 PO3 |PO4|PO5 PO6 [PO7 [Total
CO1 9 1 3 9 3 1 9 35
CO2 9 1 9 9 3 1 33 35
CO3 9 3 3 9 3 1 9 37
CO4 3 9 9 9 9 3 9 51
CO5 3 9 9 9 9 3 9 51
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| Total | 33[23]|33[45] 27 | 9 | 39 | 209 |
Low-1 Mediurd3 High9

Core VIII - Data Structures and Algorithms using Python Lab
(For Students Admitted from 20223)

Semester: |1 Hours/week: 6
Subject Code: IMCSC24P Credit: 5

Course Objectives:
1. To identify and apply the suitable data structure for the given real'world-problem
2. To gain knowledge in practical applications of data structures using python

List of Programs

Display Text

1. To develop aisple calculator

2. To check given year is leap year or not

Formula Substitution

. To find the factorial of the given number

. To compute the GCD of two numbers.

. To find the Distance between Two Points

. To evaluate the Fibonacci series for niterms

. To find given mmber is odd or even:

.To find ind the square root of a number ( NEe
. To find Exponentiation (power-of a number)

10. To find the maximum of a.list of numbers.

11. To find First n prime numbers

12. To Find Given Number is Armstrong Number or not

©oo~NOOOULh~W

Algorith m Substitution

13. To perform Linear search and Binary search

14. To perform-Selection sort

15. Write a-Python program to perform Insertion sort
16. To perform Merge sort

17. To‘perform-Bubble Sort Algorithm

Array
18."To multiply matrices
19.T0 use command line arguments fouobng words (word count)

File

20. To find the most frequent words in a text read from a file

Note: - Questions for Internal and External examination will be based on
conceptslearnt

Course Outcomes:
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After successful completion of this course, studentlvelable to

CO1:Describe the Python language syntax including cosstaitements, loops and functions
to write programs for a wide variety problem in mathematics.

CO2:Examine the core data structures in python to store, process and sort the data.

CO3:Bast knowledge of condition checking

CO4:Implement the structure of algorithm

COb5:Examine the file and array concept

Course
Programme Outcomes
Outcomes
CO POl | PO2 | PO3 | PO4| PO5| PO6 | PO7 | Tetal
CO1 9 3 3 1 9 9 9 43
CO2 9 3 3 1 9 9 9 43
CO3 9 3 3 1 9 9 9 43
CO4 9 3 3 1 9 9 9 43
CO5 9 3 3 1 9 9 9 43
Total 45 15 15 5 454 45 |1 45 | 215
Low-1 Mediur8 Higk9
DSE Il - a) Artificial Intelligence
(For Students Admitted from 20223)
Semester: Il Hours/week: 6
Subject Code: IMCSE2A Credit: 5

Course Objectives:

1. To describe the modern view of Al as the study of agents that receive percepts from the
Environment and performactions and Al techniques for knowledge representation,
plannng and uncertainty Management

2. To develop knowledge of decision making and learning methods and explain the concept
of Knowledge Representation

Unit | (18 hours)
Introduction ™ to . Artificial Intelligencdntelligent Agents, Approaches inArtificial
Intelligence, Definitions of Artificial Intelligence, Al problems, Features of Al Programs,
Importance of Al, Advantages and Disadvantages of Al.

Unit I (18 hours)
Applications of Artificial Intelligence Finance, Hospitaland Medicine, Robotics, Expert
systems, Diagnosis, Pattern Recognition, Natural Language Processing, Game Playing, Image
Processing, Data mining, Big Data Mining. Introduction to the state space-sgtatehspace
search, search techniques, Types ofcteag techniques.

Unit I (18 hours)
Heuristic Search Strategidypes of Heuristic Search techniques, Hill Climbing Search,
Simulated Annealing search, A* Algorithm, ANDR Graphs, Properties of the Heuristic
Search Algorithm, Advesary Search, The MINIMAX Algorithm.
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Unit IV (18 hours)

Expert System®efinitions of Expert Systems, Features of Good Expert systems,
Architecture and Components of Expert systems, Roles of the Individuals who interact with
the systemAdvantages of Expert systems, Disadvantages of Expert Systems.

Unit V (18hours)
Knowledge Representatiddefinitions of Knowledge Representation, Characteristics of
Good Knowledge Representation, Basics of Knowledge representRiioperties of the
Symbolic representation of knowledge, Properties of the Good knowledge representation
systems, Categories of knowledge representation schemes, types of knowledge representation
schemes.

Course Outcomes:

After successful completion ofithcourse, student will be able.to

CO1.: lllustrate knowledge on Atrtificial Knowledge concepts

CO2: Apply all searching algorithms and Halimbing.procedures

CO3: Analyze their gaming skills and learn about.Expert-system

CO4: Evaluate the learners for agpg careers in‘the field of Artificial Intelligence
COb5: Develop the game playing and planning.of expert systems

Text Book:
1. .Gupta, G.Nagpahrtificial Intelligence and Expert Systepisaxmi Publications, 2018.

Reference Books:

1. V.S. JankiramanFoundations..of Artificial Intelligence and Expert Systerhaxmi
Publications, 2017.

2. Joseph C.Giarratano,  Gary D.Rilelgxpert Systems: Principles and Programming
Brooks/Cole Publication$;ourth Edition, 2018.

3. Lavika Goel, Artificial- Intelligence: Concepts and ApplicationdWViley India Private
Limited, 2015.

E-Resources:
1. https://nptel.ac.in/courses/106/102/106102220/
2. https/inptel.ac.in/courses/112/103/112103280/

Course
Programme Outcomes
Outcomes
CO PO1 | PO2| PO3 | PO4 | PO5| PO6 | PO7 | Total
CO1 9 9 9 3 9 9 9 57
CO2 9 3 9 9 3 9 3 45
CO3 3 9 3 3 9 9 9 45
CO4 9 9 9 9 3 1 9 49
CO5 9 9 9 3 9 9 3 51
Total 39 39 39 27 | 33 | 37 | 33 | 247
Low-1 Mediun8 Higko
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DSE 1l - b) Mobile Computing

(For Students Admitted from 20223)
Semester: Il Hours/week: 6
Subject Code:IMCSE2B Credit: 5

Course Objecties:
1. To define mobile technologies in terms of hardware, software, and .communications
and describe existing mobile commgiframeworks and architectures
2. To evaluate the effectiveness of different mobile computing frameworks.and describe
how mobile technalgy functions to endé other computing technaologies

Unit | (18 hours)

Introduction:  Mobile Computing Middleware and GatewayBeveloping Mobile
Computing Applications Security in Mobile Computingi Architecture of Mobile
ComputingThreeTier ArchitectureDesign Consideration ‘for.Mobile ComputiMpbile
Computing through InternetMobile Computing through Telephotizeveloping an IVR
Applications.

Unit Il (18 hours)
Bluetooth and GSM: Bluetooth Features—and. working of RFIBWireless Broadband
(WIMAX) - Mobile IPT IPV6- IPV4 Vs IPV6i1 Global System for Mobile Communicatis
T GSM Architecturei Call Routing in" GSMi_GSM Addresses and IdentifiersNetwork
Aspects in GSMi GSM Frequency' Allocatiori Authentication and SecurityMobile
Computing Over SM$ SMS- Value Added Services throu@MsS.

Unit 1l (18 hours)
GPRS, 3G and 4G Networks: GPRS and Packet Data Netwoik GPRS Network
Architecturei GPRS Network OperatiorisData Services in GPR®pplications for GPRS
i Limitations of GPRSSpread Spectrum TechnologgDMA Versus GSMi Features of
3G Networks Architecture of 3G Applications of 3G- Features of 46GArchitecture of 4G
Wireless Technologies Used in 4Merits and Demerits of 4G.

Unit IV (18 hours)
Mobile Ad-hoc Networks: MOBILE Ad-Hoc Basic Concept€haracteristicsApplications
T Designilssue$ Routingi Essential of Traditional Routing Protocdl®opular Routing
Protocolsi Vehicular Ad Hoc Mtworks  ( VANET)I MANET Vs VANET T Security of
VANET and MANET

Open Source Tools for Mobile Testing:Appium - Katalon Studioi Monkey Talki 10S
Driveri Robotiumi Calabash.

Unit VvV (18 hours)

Overview of Kotlin - Installation of Android Studid Getting started with Hello World app
Creating a Registration forAdding Radio ButtonsAdding spinner and Imag€reating a
search AppURL requestDisplay Search ResdRlaying video using YouTube API.

Course Qutcomes:
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After successful completion of this course, student will be able to

CO1:Explaintheprinciplesof mobiletechnologiesike GPRS,GSM, CDMAandTDMA and
the concepts of Bluetooth and GSM, Mobile-Aoc networks

CO2:Apply the features of Androidrpgramming for developing Andropplications

CO3:Analyze technology of 1G, 2G, 3G and 4G for gaining the working knowledge of four
generation Wirelestechnologies and Analyzbe architecturemeritsanddemerits of
Wirelesgechnologiedike Infra-Red,blue tooth, WiFi, RFID and WiMax

CO4:Compare the characteristics and techniques MANET KNET

COb5: Derive wireless communication systems with 3G and 4G technologies.

Text Books:

1. Asoke K. Talukder, Hasan Ahmed, Roopa R Yavagabile Computing:Technology,
Applications And Service CreationTata McGraw Hill, 2017.

2. Stefano BasagniMarco Conti, Silvia Giordano, lvan lvanStojmenovieMobile AdHoc
Networking, Cutting Edge Directiong/iley Publications, 2015.

Refererce Books:

1. Sunilkumar S. ManyiMahabaleshwar S. Kakkasagénjreless' and Mobile Networks,
Concepts and ProtocolsYiley Publications2016.

2. James C.SheusAndroid Application Developmentfor Java programme@engage
Learning, 2013.

3. Peter Spath,earn Kotlin for Android DevelopmemPressPublications2019.

4. Charles E.Perkingd Hoc NetworkingAddisorWesleyPublications, 2008.

E-Resources:

1.www.cse.iitk.ac.in/users/rkg/Talks/mebile_main.pdf
2.pl.cs.jhu.edu/oose/resources/android/Andmaitorial. pdf

3. SWAYAM: https://swayam.gov.in/nd1_nocl9 ee48/preview

4. SWAYAM: https://ofinecourses.swayam2.ac.in/aic20_sp02/preview
5.http://172.16.25.76/courselview.php?id=2224

Course Programme Outcomes

Outcomes
CO PO1[PO2 [PO3 [PO4|PO5 |PO6 | PO7 |Total
CO1 9 9 9 1 9 9 9 55
CcO2 9 9 9 1 9 9 9 55
CO3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45 | 45 | 45 5 45 | 45| 45 275

Low-1 Mediur8 Higho

Core IX - Software Project Management
(For Students Admitted from 20223)

Semester: |l Hours/week: 6
Subject Code IMCSC31 Credit: 5

Course Objectives:
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1. To identify the different project contexts and suggest an appropriate managentegy stra
and key phases of project management

2. To determine an appropriate project management approach through an evaluation of the
business context and scope of the project and role of professional ethics in successful
software development

Unit | (18 hours)
Introduction to Software Project Management: Introductioni Software projects versus
other types of projedt Contract Management and Technical Project Manageinétans,
Methods and MethodologiésSome ways of categorizing software projdcttakeholders
Setting Objective$ The Business CageProject Success and FailuréManagement Control

I Traditional versus Modern Project Management Practices. Pr@ealuation and
Programme Management:A Business CaseProject portfolio ManagemeintEvaluation of
Individual Projects Programme ManagementManaging the allocation of resources within
the programmes Strategic programme Management.

Unit Il (18 hours)

An overview of Project Planning: Stepwise Project Planning Selection of an
Appropriate Project Approach: Build or Buyi Choosing Methodologies and Technologies
i Software Procgses and Process ModélChoice. of Process modeisStructure versus
speed of Delivery The Waterfall Model The Spiral Model Software Prototyping.

Unit 1l (18 hours)
Activity Planning: Objectives of Activity planning Plani Project schedules Sequencing
and Scheduling Activities Network Planning'models Formulating a Network Modél The
Forward Pass The Backward Pass-ldentifying the Critical pathi Activity Float i
Shortening the Project Duratidgnidentifying Critical Activities.Risk Management: Risk T
Categories of Risk Risk identificationi Risk Planning Evaluating Risks to the Schediile
Applying the PERT techniqgueMonte Carlo simulatioii Critical Chain Concepts.

Unit IV (18 hours)

Monitoring and Contrel:+ Creating the FrameworkCollecting the DataReview Project
Termination Review Cost monitoring Earned Value Analysi$ Prioritizing Monitoring
Change contrel Software Configuration Managemenr¥lanaging Contracts: Types of
Contract -Stages,_ in Contract Placemeit Typical Terms of a Contraci Contract
managemerit acceptance.

unitVv (18 hours)
Managing People in Software Environments:Selecting the Right person for the Job
Instruction in the Best MethoddMViotivation T The OldhamHackman job characteristics
modeli Stressi Health and SafetySome Ethical and Professional cems.Working in
Teams: Becoming a TeadDecision makingOrganization and Team structuwes
Coordination Dependenciispersed and Virtual team$ Communications genres
Communication pland_eadership.

Course Outcomes:
After successful completion of #htourse, student will be able to
CO1:Summarize Software Process Models
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CO2:lllustrate the steps involved in Software Project Management and activity Planning,
Risk Management using case studies

CO3:Apply Software effort Estimation Methods

CO4:Evaluate $ftware Project Management Tools

COb5:Design the modern techniques in Software Project Management like Agile, Scrum,
DevOps

Text Book:
1. Bob Hughes, Mike Cotterell, Rajib Maljoftware Project Managemeniata.-McGraw
Hill, Fifth Edition, 2012.

Refererce Books:

1. Robert K.WysockiEffective Software Project Managementiley Publication,2011.

2. Walker RoyceSoftware Project ManagememtddisonrWesley, 1998.

3. Gopalaswamy Rameshyanaging Global Software ProjegtsTata " McGraw Hill,
Fourteenth Repni, 2013.

E-Resources:
1. https://nptel.ac.in/courses/106/105/106105218/
2. https://onlinecourses.nptel.ac.in/noc19_cs70/preview

Course Programme Outcomes
Outcomes
CO PO1[PO2 [PO3 |PO4|PO5 |PO6 | PO7 |Total
CO1 9 9 9 1 9 9 9 55
CO2 9 9 9 1 9 9 9 55
CO3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45| 45 | 45 [ 5 45 | 45 | 45 275
Low-1 Mediur8 High-9
Core X -Digital Image Processing
(For Students Admitted from 20223)
Semester: M| Hours / Week:6
Subject'Code IMCSC32 Credit: 5

Course Objectives:

1.. To exlain the fundamentals of digital image and its processing

2. To perform image enhancement techniques in spatial and frequency domain, apply the
concept of image segmentation and describe object detection and recognition techniques

Unit | (18 hours)
Introduction: Digital Image Processinghe Origins of Digital Image Processtigxamples

of Fields that Use Digital Image Processikgndamental Steps in Digital Image Processing
-Components of an Image Processing &ysDigital Image Fundamentals: Elements of
Visual PerceptionLight and the Electromagnetic Spectruimage Sensing and Acquisition
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- Image Sampling and QuantizatieBome Basic Relationships between Pix&igroduction
to the Basic Mathematical Tools &tsin Digital Image Processing.

Unit 1l (18 hours)
Intensity Transformations and Spatial Filtering: Background- Some Basic Intensity
Transformation FunctionsHistogram ProcessingFundamentals of Spatial Filtegn-
Smoothing (Lowpass) Spatial FilteBharpening (Highpass) Spatial Filtétggh Pass;
Bandreject, and Bandpass Filters from Lowpass Fik€@mnbining Spatial Enhancement
MethodsUsing Fuzzy Techniques for Intensity Transformations and Spatial Filtering.

Unit 1l (18 hours)
Filtering in the Frequency Domain: Background-Preliminary ConceptsSampling and the
Fourier Transform of Sampled Functiofihe Discrete Fourier Transform of OneVariable
Extensions to Functions of Two Variablkome Properties of thel2 DFT -and ADFT-The
Basics of Filtering in the Frequency Domalmage Smoothing Using Low Pass Frequency
Domain Filters-Image Sharpening Using High Pass FikeBelective. Filtering The Fast
Fourier Transform.

Unit IV (18 hours)
Image Restoration and Reconstruction:Noise Maodels Restoration in the Presence of
Noise Only. Wavelet and Other Image Transforms: Mdiaged TransformsFourier
Related TransformsWalshHadamard TransformsSlant Tran®rm - Haar Transform-
Wavelet Transforms Color Image Processing Color Models Basics of FulColor Image
ProcessingColor Transformation€olor Image Smoothing and Sharpenldging Color in
Image SegmentatieNoise in Color Image€olor Image Compressn.

Unit V (18 hours)
Morphological Image Processing:Erosion and DilatiorOpening and Closinghe Hitor-
Miss TransforrsSome Basic Morphological Algorithmdmage Segmentation I: Edge
Detection, Thresholding, and Region Detection: eéBholding -Segmentation by Region
Growing and by Region Splitting and MergiRggion Segmentation Using Clustering and
SuperpixelsRegion Segmentation Using Graph &#gmentation Using Morphological
WatershedsThe Use of Motion in Segmentationmage Pdern Classification: Optimum
(Bayes) Statistical Classifiefdeural Networks and Deep Learning.

Course Outcomes:

After successful completion of this course, student will be able to

CO1:Explain- the origins, components, elements of visual perception, at&nsity,
transformation, discrete Fourier transform, color models, noise models and
morphological algorithms of image processing

CO2:Apply fundamental steps, smoothing, sharpening, segmentation and classification to the
image

CO3:Analyze relationship beteen pixels, mathematical tools, fuzzy techniques, filters,
wavelet transforms, region grouping, splitting and merging

CO4:Determine histogram, the color image compression

CO5:Solve noise for color image

Text Book:
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1. Rafael C. Gonzalez, Richard E. WoodBjgital Image Processing Pearson
Education, Fourth Edition, 2018.

Reference Books:
1. B.Chanda, D.Dutta MajumdeRigital Image Processing and AnalysRrentice Hall
of India, 2003.
2. Nick Efford, Digital Image Processing a practical Introducing using JaRaarson
Education, 2004.

E-Resources:
1. https://www.tutorialspoint.com/dip/index.htm
2. https://onlinecourses.nptel.ac.in/nocl9_eefhiew
3. https://www.edx.org/learn/imagarocessing

Course
Programme Outcomes
Outcomes
CO PO1 | PO2| PO3 | PO4 | PO5| PO6 | PO7 | Total
COl1 9 9 9 1 9 9 9 80
CO2 9 9 3 1 9 9 9 74
COo3 9 3 9 1 9 9 9 74
CO4 9 9 9 1 9 9 9 80
CO5 9 9 9 1 9 9 9 80
Total 45 39 | 39 5 45 | 45 | 45 | 388
Low-1 Mediur8 Highko
Core XI - Web Technology
(For. Students Admitted from 20223)
Semester: |l Hours/Week: 6 (T: 4 P: 2)
Subject Cocke: IMCSC32 Credit: 4

Course Objectives:
1. To analyze a web page and identify its elements and attributes and create web pages
using XHTML and Cascading Style Sheets
2. To build dyhamic web pages using JavaScript (Client side programming), create XML
documents.and Schemas, build interactive web applications using AJAX

Unit.l (12 hours)
Internet. Protocols: Introduction Internet Protocol$lost NamesInternet Applications and
Application Protocolsintroduction to HTML: IntroductionSGML-Outline of an HTML
DocumemntHead SectiorBody Section HTML Forms. JAVA Network Programming:
Introduction UDP/IP and TCP/IP Communicatici/® Streams SocketsRemoteMethod
InvocationrProtocol Handler.

Unit Il (12 hours)
JAVASCRIPT: IntroductionLanguage Elements Objects of JavaScript Other Objects.
Syntax: An overview of -JdentfierS Consoled:irtesactige ydnaSaipt
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command linesVBSCRIPT: Embedding VBScript code in an HTML Documevsriables
ProceduregLonditional statemerdisooping Construct®bjects and VBScript.

Unit 1l (12 hours)
Dynamic HTML(DHTML): Introducticm-Cascading Style Sheets(CIS){TML Document
Object Model and CollectioABvent HandlingData Binding. EXTENSIBLE MARK -UP
LANGUAGE (XML): IntroductiorHTML vs XML- XML Attributes- XML Validation=
XML DTD -The Building Blocks of XML Documents.

Unit IV (12 hours)
JAVA SERVER PAGES (JSP): Introduction -Advantages of JSEomponents of JSP
Cookies.Active Server Pages (ASP)introduction Advantages of Using ASPirst ASP
ScriptProcessing of ASP Scripts with Forvariables and Construeg&ubroutinesASP
CookiesASP ObjectsConnecting to Data with ASP.

Unit V (12 hours)
Introduction to PHP: Introductioninstalling PHPPHP TagsCommentsPrint and Echo
StatementdPata TypesConstantOperdors-Control.Statementsooping Constructstring
FuctionsNumeric FuctionsArrays-User Defined Functiorg/orking with FormsMY SQL.:
Introduction Database SystetAscessing the Database with PHP.

Course Outcomes:

After successful completion of this caursaydent will be able to

CO1: Explain the fundamentals of web.development technologies

CO2: Apply the different tags to develop a dynamic webpage using JavaScript, JABRnd
CO3: Able to write a well formed /valid XML document

CO4: Justify best technolags for solving web client/server problems

COb5: Build web pages-using.various web design languages

Text Books:

1. N.P.Gopalan, J.Akilandeswavie b Technol ogy, A [PélMearnmper 06 s
Private Limited, SeconHdition, 2016.

2. Dr. Axel RaushmayerJavaScript for Impatient ProgrammefSCMA Script, 2022.

Reference Books:

1. Jeffrey,.C. JacksoWWVEB TECHNOLOGIES A Computer Science PerspecBearson
Education, 2007.

2..Thomas A. PowellHTML & CSS: The Complete ReferentcGrawHill, Fifth Edition,
2010.

E - Resources:

1. https://www.ecyrd.com/JSPWiki/attach/JSPWikiFileAttachments/Intro%20t0%20ASP.pdf
2. https://link.springer.com/content/pdf/lbbm%3A9%8130210979%2F1.pdf

3. https://www.coursera.org/learn/htroésjavascriptfor-web-developers

4. coursera.org/lecture/serviogeientedarchitecture/4l-5-html-xml-jsonrkK9X5
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Web Designing Lab
Hours/Week: 2

LIST OF PROGRAMS

HTML

To illustrate all basic tags

To display study time table for end semester examination
To display a menu list for bakery

To use all style sheets

To demonstrate frame

To use hyperlink for both text and image

To demonstrate forms

Nook,rwnhE

Java Script

8. Leap year checking

9. To convert temperature from Fahrenheit to Celsius
10. To create login form

Note: - Questions for the Internal examination will be based on the concepts learnt

Course Outcomes:
After successful completion of this course, student will be able to
CO1: Explain the basics of all HTML tags to create the static web page
CO2: Apply the conceptsf.table and list in HTML
CO3: Examine the use of style sheets, frames and hyperlinks
CO4: Evaluate the concept of validation using JavaScript
CO5: Create a dynamic website

Course
Programme Outcomes
Outcomes
cO PO1 | PO2| PO3| PO4 | PO5| PO6 | PO7 | Total
Co1 9 3 1 3 9 3 3 31
CO2 9 3 1 3 9 3 3 31
CO3 9 3 3 3 9 3 3 33
CO4 9 3 3 9 9 3 3 39
CO5 9 3 9 3 9 9 3 45
Total 45 15 17 21 | 45 | 21 15 | 179
Low-1 Mediur8 Higko
Core Xll - Image Processing Lab
(For StudentsAdmittedfrom 202223)
Semester: Il Hours/week: 6
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SubjectCode IMCSC34P Credit: 5

Course Objectives:
1. To study the various techniquesiaofageenhancementeconstruction,
Compressiopandsegmentation
2. To gain knowledge in morphological operations

List of Programs

Simulation and Display of an Image, Negative of an Image(Binary.& Gray Scale)

Implementain of Image Intensity slicing technique for image enhancement

To implement power Law correction

Implementation of Relationships between Pixels

Implementation of Transformations of an Image

Contrast stretching of a low contrast image

To obtain histogram arltistogram equalization image

Display of bit planes of an Image

Display of colour images

10 Conversiorof 24 bit color image to 8 hid bit, 1 bitimage

11.Display of FFT(2D & 2-D) of an image

12.Computation of Mean, Standard Deviation, .Correlation coefficietiteofiven Image

13.Implementation of Image Smoothening Filtdidean and Median filtering of an
Image)

14.To Implement smoothing or aaging filter in spatial domain

15.To perform Filtering in frequency domain

16.Implementation of image sharpening filters and Edg&ebtion using Gradient Filters

17.Program for Canny and.Sebel edge detection algorithm

18.Program for Edge Detection using Prewitt and Roberts Operators

19.Image Compression-by DCT,DPCM, HUFFMAN coding 11. 12. 13.

20.To fill the region of interest for the image

21.Progam for'Segmentation using watershed transform

22.Program forrmorphological operat®on binary images

23.Implementation of image restoring techniques

24.Program for DCT/IDCT computation

©CoNoO~wNE

Note: - Questions for Internal and External examination will be based on
coneeptslearnt

Course Outcomes:

After successful completion of this course, student will be able to

COL1:Displaytheimages, image attributes, and functiemsvrite programs for a wide variety
of problemsn image processing

CO2:Enhancement of an imageusderstood with the concept of filtering, and power. law

CO3:Basic knowledge asmoothening and sharpening in spatial and frequency domain.

CO4:Implement the structure of algorithior edge detection and compression.

CO5:Examine thesegmentation and morplogical operations.
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Course Programme Outcomes
Outcomes
CO PO1 |PO2 |PO3 | PO4| PO5 [|PO6 [ PO7 [Total
CO1 9 9 9 3 9 1 9 49
CO2 9 9 9 3 9 1 9 49
CO3 9 9 9 3 9 1 9 49
CO4 9 9 9 3 9 1 9 49
CO5 9 9 9 3 9 1 9 49
Total 45 | 45 |1 45 | 15 45 5 45 245
Low-1 Mediun8 Higko
DSE Il - a) Theory of Computation
(For StudentsAdmitted from 202223)
Semester: llI Hours/week: 6
SubjectCode IMCSES3A Credit: 5

CourseObijectives:
1. Togiveanoverviewof thetheoreticafoundation®f computersciencdromtheperspective
of formallanguagesind regular grammars;.context freggammar
2. To illustratefinite state machinesto 'solve problemsin computing and explain the
hierarchyofproblemsarising in the/computer sciences

Unit | (18 hours)
Automata Fundamentals: Introduction to formal proofi Additional forms of Proofi
Inductive Proofsi Finite Automata’ Deterministic Finite Automatai Non-deterministic
Finite Automatal Finite AutomatawithEpsilonTransitions.

Unit Il (18 hours)
Regular expressionsand languages RegularExpressions FA ard RegularExpressions
Proving_anguages notto be regulacClosure Properties of Regular Languagdsjuivalence
and Minimization ofAutomata.

Unit 1 (18 hours)
Context Free Grammar and LanguagesCFG1 Parse Trees Ambiguity in Grammars and
Languages Definition of the Pushdown AutomatalLanguages of a Pushdown Automata
Equivalence of Pushdowlwtomataand CFG DeterministicPushdown Automata.

Unit IV (18 hours)
Properties of Context Free Languages Normal Forms for CF@ Pumping Lemma for
CFL T Closurd’roperties of CFLL Turing Machines Programming Techniques for TM.

Unit V (18 hours)
Undecidability: Non Recursive Enumerable (RE) Languadéndecidable Problem withiR
T UndecidabléProblemsabout TMi P 0 s Corespondenciroblem, TheClass Pand NP.
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CourseQutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Explain the languagehierarchy,Turing machinesandtheir capabilityandundecidable
problem&ndNP class problems

CO2: Apply thetheoretical foundationsf computersciencefrom theperspectiveof formal
languages

COa3: lllustratefinite statemachinego solveproblemsin computingand variougproblemsof
applyinghormalform techniquepush down automatndTuring Machines

CO4: Evaluateautomatdor any givenpattern and findts equivalent regulaexpressionsind
constructontextfree grammar fowvarious languages

COb5: Designa contextfreegrammaifor anygivenlanguageanddesignFinite A u t. o mfort a 6 s
differentregular expressions atahguages

Text Book:
1. JohnE. Hopcroft, Rajeev MotwaniJeffreyD. Ullman, Introduction to AutomataTheory
Languagesand ComputationPearson Educatioithird Edition,2007.

ReferenceBooks:

1. K. L. P Mishra, N. Chandrashekardmeory of Computer, Scienéaitomata Languages
andComputationSecond edition, 2003.

2. H.R.Lewis and C.H.Pagadimitriou, Elementsof thetheay of Compuétion, Prentice Hall of
India, Second Edition, 2003.

3. J.Matin, Introduction to Languages and the Theoryof Compuétion, Tata McGraw Hil)
Third Edition, 2003.

4. Michea Sipser Introductionof the Theory and ComputatiohhomsorBrokecole,1997.

E-Resources
1. https://nptel.ac.in/courses/106/104/106104148/
2. https://nptel.ac.in/courses/106/104/106104028/

Course Programme Outcomes

Outcomes
CO PO1 | PO2 [PO3[PO4|PO5| PO6 |PO7| Total
CO1 9 9 3 1 9 9 9 49
CO2 9 9 3 1 9 9 9 49
CO3 9 9 3 1 9 9 9 49
CO4 9 3 3 1 9 9 9 43
CO5 9 9 3 1 9 9 9 49
Total 45 | 39 [ 15| 5 | 45| 45 | 45 239

Low-1  Medium3 High9

DSE Il - b) Data Mining and Warehousing
(For Studets Admitted from 202:23)
Semester:lll Hours/week: 6
Subject Code: IMCSE3B Credit: 5
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Course Objectives:

1. To understand and implement classical models and algorithms in data wasehndse
data mining

2. To understand data mining techniques in various applications like social, scientific and
environmental context and Develop skill in selecting the appropriate data mining
algorithm for solving practical problems

Unit | (18:hours)
Data Mining: Data MiningKinds of DataKind of Patterns can be mindachnologies
used Kinds of Application Targetetlajor Issues in Data Mining Data Preprocessing:
Data CleaningData Integration-Data Reductioni Data Transformation K and Data
Discretization.

Unit 1l (18 hours)

Data Warehouse and OLAP Tehnology for Data Mining: Data Warehouse: Basic
ConceptsA Multidimensional Data Modeling: Data Cube.and OLAP Data Warehouse
ImplementationData Cube Technology:Data Cube Computation: Preliminary Concepts
Data Cube Computation Methottining Frequent P#erns Associations and
Correlations: Basic Concepté&requent Itemset Mining. Methodsdvanced Pattern Mining
Pattern Mining Multilevel, Multidimensional Space Various Kinds of Association Rules
From Association Mining to Correlation Analysis.

Unit [l (18 hours)
Classification and Prediction: Issues Regarding Classification and Predictiassification

by Decision Tree InducticBayesian Classificatioflassification by Backpropagation
Support Vector MachineAssociative Classification: Classification by Association Rule
AnalysisOther Classification MethoeBrediction Accuracy and Error Measures.

Unit IV (18 hours)
Cluster Analysis: Basic' Concepts, Methods and Advanced Cluster Analysis : What is
Cluster AnalysisTypes. of data in Cluster Analysés Categorization of Major Clustering
MethodsPartitioning. MethoddHierarchical MethodsDensity based Methodsrid based
MethodsEvaluation. of Clustering- MethodsClustering high dimensional da@lustering
Graph and Network Dat@lustering with Constraints.

Unit V (18 hours)

Qutlier Detection: Outlier and Outlier analysi®utlier Detection MethodStatistical
ApproachesProximity Based Approache&3utlier Detection in higiDimensional Data-
Data “Mining Trends and Research Frontiers: Mining Complex Data Type®ther
Methodologies of Data Minin@ata Mining ApplicationsData Mining Applications.

Course Outcomes:

After Successful completion of tleeurse, student will be able to

COL1: Explore the Basic Concepts of Data Mining

CO2: Analyzethe Classification algorithm and Error Prediction

CO3: Improve theknowledge aboutypes of Classification Methods in Data Mining
CO4: Determine theypes of Data clustering methods and Types of Data Mining
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COb5: EvaluateData Mining Applicaton with Latest Trends

Text Book:
1. Jiawei Han, Micheline KamberPata Mining: Concept and Techniquévorgan
Kaufmann Publishers, Third Edition, 2013.

Reference Books:
1. Pieter Adriaans, Dolf Zanting®ata Mining Pearson Education, Ninth Indian-Reprint,
2003.
2. Anand Rajaraman, Jeffrey David UlimaNljining of Massive Dataset€Cambridge
University Press, 2012.
3. Pete WarderBig Data Glossary OO0 Rei | | 'y, 20 11.

Journals:
1. ACM SIGKDD International Conference on Knowledge Discovery & Data Mining
2. ACM Internatonal Conference on Web Search and Data Mining

E-Resources:
1. https://www.javatpoint.com/dataining-clustervs-datawarehousing
2. https://onlinecourses.nptel.ac.in/noc21_cs06/preview

Course
Programme Outcomes
Outcomes
CO POl | PO2| PO3 | PO4 | PO5| PO6 | PO7 | Total
CO1 9 1 1 1 1 1 1 15
CO2 9 1 1 1 3 3 1 19
CO3 9 9 3 1 3 3 1 29
CO4 9 9 3 3 3 1 1 29
CO5 9 3 3 3 3 3 1 25
Total 45 23 | 11 9 13 | 11 5 117
Low-1 Mediur8 Higho

Core XIII -Cryptography and Network Security
(For Students Admitted from 20223)

Semester: IV Hours / Week: 6
Subject code IMCSC41 Credit: 5

Course Objectives:
1. To understand the basics of Cryptography and Network Security and secure a message
over insecure channel by various means
2. To learn about how to maintain the Confidentiality, Integrity and Availabilitgait
and various protocols for network security to protect against the threats in the networks

Unit | (18 hours)
Computer and Network Security concept:Computer security concepi$ie OSI security
ArchitectureSecurity Attack- Security ServiceSecurity MechanismsNumber Theory:
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The Euclidean AlgorithaModular ArithmetiecPrime NumbersFer mat 6 s Eu-l er 6s
Discrete Logarithms.

Unit Il (18 hours)
Symmetric Ciphers: Classical Encryption Teciques: Symmetric Chippers Model
Substitution Techniquesransposition Techniquekraditional Block Cipher StructurBlock
Cipher Design Principles.Finite Fields: GroupsRingsFieldsFinite Fields of the
FormGF(p).

Unit 11 (28 hours)
Advanced Encryption Standard: Finite Field ArithmeticAES _StructureAES
Transformation Functior8ES Key ExpansionAsymmetric Ciphers: Principles of publid
key cryptosystem3he RSA Algorithm.

Unit IV (18 hours)
Other Public-Key Cryptosystem: Diffie-Hellman Key Exchang&lgamal cryptographic
systemElliptic curve arithmetie Elliptic curve CryptographyDigital Signature: Digital
signature - Elgamal Digital Signature Scher$zhnorr Digital Schem8lIST Digital
signature algorithm.

Unit V (18 hours)
Wireless Network Security: Wireless SecurigMobile Device SecuriptEEE802.11
Wireless LAN Overview IEEE802.11 Wireless LAN Securit§lectronic Mail Security:
Internet Mail ArchitectureEmail Formats€Email Threats and compressive Email Security
S/MIME T DNSSECSender policy FramewoiRomain Keys Identify Mail.

Course Outcomes:

After successful completion of this course, student will be able to
CO1.: Define various Grptographic-Techniques

CO2: Demonstrate various data encryption techniques

COa3: Explain the encryption,standard and asymmetric ciphers
CO4: Analyze Hashing and Digital Signature techniques

COb: Discuss various Security Applications

Text Book:
1. William Sallings, Cryptography and Network Security Principles and Pragtieearson
Education, Seventh Edition, 2017.

Reference Books:

1..Wade Trappe, Lawrence C Washingténiroduction to Cryptography with Coding
Theory Pearson Education, Second Edition, 2007

2. William Stallings,Cryptography and Network security Principles and Practid&sarson
Education, Fourth Edition, 2006.

3. W.Mao, Modern Cryptographyi Theory and Practice Pearson Education, Second
Edition, 2007.

E- Resource:
1. https://nptel.ac.in/courses/106/105/106105162/

G 132


https://nptel.ac.in/courses/106/105/106105162/

Annexure 'I1 2022

Course
Programme Outcomes
Outcomes
CO POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | Total
CO1 9 3 1 1 9 9 9 41
CO2 9 3 1 1 9 9 9 41
CO3 9 3 1 1 9 9 9 41
CO4 9 3 1 1 9 9 9 41
CO5 9 3 1 1 9 9 9 41
Total 45 15 5 5 45 | 45 | 45 205
Low-1 Mediur8 Higho
Core XIV T Machine Learning
(For Students Admitted from 2023)
Semester: IV Hours/week: 6
Subject Code:IMCSC42 Credit: 5

Course Objectives:
1. To recognize the characteristics of machine learning that makes it useful-teorkhl
problems
2. To understand the concept behind neural networks for learnirigneam functions

Unit | (18 hours)
Introduction: WellPosed Learning Probleri®esigning a Learning SysteRerspectives and
Issues in Machine Learning.. Concept Learning: Introducti@n Concept Learning Task
Concept Learning asSearch - Decision Tree Learning: Introductiddecision Tree
Representatiodppropriate. Problem8asic Decision Tree Learning Algorithktypothesis
Space Searemnductive Biaslssues.

Unit Il (18 hours)
Artificial Neural~Networks IntroductionNeural Network Representations Appropriate
Problems- Perceptrons Multilayer Networks and the Back Propagation Algorit/m
lllustrative Example: Face Recognitidwdvanced Topics.

Unit 1l (18 hours)
Bayesan Learning: IntroductioBayes Theorerm Bayes Theorem and Concept Learning
Maximum Likelihood and Leastquared Error HypothesesMaximum Likelihood
Hypothesis for Predicting Probabilitidinimum Description Length PrincipliBayes
Optimal ClassifietGibbs AlgorithmNaive Bayes Classifiehkn Example: Learning to
Classify TextBayesian Belief Network3he EM Algorithm.

Unit IV (18 hours)
InstanceBased Learning: Introductieli-Nearest Neighbor LearniAgocally Weighted
RegessionRadial Basis Functior€asebased Reasoning Genetic Algorithms: Genetic
Algorithms-An lllustrative ExampleHypothesis Space Sear@enetic programmindflodels
of Evolution and LearningParallelizing Genetic Algorithms.
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Unit V (18 hours)
Learning Sets of Rules: Introducti@equential Covering AlgorithrAsearning Rule Sets:
Summary Learning FirstOrder Ruled_earning Sets of FirgdDrder Rules: FOIL: Induction
as Inverted Deductiemverting Resolution- Reinforcenent Learning: Introduction
Learning Task) LearningNondeterministic Rewards and Actiememporal Difference
LearningGeneralizing from ExampleRelationship to Dynamic Programming.

Course Outcomes:

After successful completion of this course, studentlvelable to

CO1:Understand the need for machine learning for various problem solving

CO2:Demonstrate Decision Tree Learning Algorithm, Back propagation algorithm, Gibbs
Algorithm, K-Nearest Neighbor Learning and Temporal Difference Learning with
examples

COa3:Categorize the various supervised, ssnpervised “and unsupervised learning
algorithms in machine learning

CO4:Apply different classification techniques in real time examples

COb5:Design appropriate machine learning algorithms. for-different problems

Text Book:
1. Tom M. Mitchell, Machine LearningTata McGraw Hill, 2017.

Reference Books:

1. Jeremy Watt, Reza Borhani; Aggelos K Katsaggelb®chine Learning Refined
Foundations, Algorithms & Application€ambridge University Press, , 2016.

2. EthemAlpaydin, Introduction.to-Machine LearnindMIT Press Cambridge, 2010.

3. Andreas C. Muller _and. Sarah Guiddntroduction to Machine Learning with
PythonO6 Rei |+l y~.Medi a, First Edition, 2016.

E -Resources:
1. https://nptel.ac.in/courses/106/106/106106139/
2. https://onlinecourses.nptel.ac.in/noc22_cs58/preview

Course
Programme Outcomes
Outcomes
CO PO1 | PO2|PO3|PO4|PO5|PO6| PO7| Total
CO1 9 1 3 3 3 9 9 37
CO2 9 1 3 3 3 9 9 37
CO3 9 1 3 3 3 9 9 37
CO4 9 1 9 3 3 9 9 43
CO5 9 3 9 9 3 9 9 51
Total 45 7 27 | 21 | 15 | 45 | 45 | 205
Low-1 Mediun8 Higko
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Core XV - Project
(For Students Admitted from 20223)
Semester: IV Hours/week: 18
Subject Code: IMCSC43PW Credit: 5
Course Objectives:
1. To understand the fundamental principles of Project management and barfantiii
the different methods and techniques used for project development
2. To get good knowledge of the issues and challenges faced while doing the project and
to do the Project Scheduling, tracking, Risk analysis, Quality management and Project
Cost estimton using different techniques

Students have to undergo an individual project work either‘en-campus or in an
industry and appear for the viva voce examination with the. software developed
and document prepared by them

Course Outcomes:

After successful@mpletion of this course, student will be able to

CO1:ldentify goals, constraints, deliverables, performance criteria and resource requirements
in consultation with stakeholders

CO2:Implement the plan by executing the code

COa3:Integrate the various aspie of software development for the total project

CO4:Construct the entire software project according to the specific problem

COb5:Check the software project by executing with the various data

Course
Programme Outcomes
Outcomes
CO PO1 |\PO2{PO3| PO4 | PO5| PO6| PO7 | Total
CO1 9 9 9 9 9 9 9 63
CO2 9 9 3 9 9 3 3 45
CO3 9 9 9 3 9 9 9 57
CO4 9 9 9 3 9 9 3 51
CO5 9 9 3 9 9 9 9 57
Total 45 45 | 33 | 33 | 45| 39 | 33 | 273
Low-1 Mediur8 Higho
Extra Credit | - RDBMS Lab
(For Students Admitted fror202223)
Semester: |
Subject Code: IMCSX1P Credit: 2

Course Objectives:
1. To explain basic database concepts, applications, data models, schemas and instances
and empasize the importance of normalization in databases
2. To demonstrate the use of constraints and relational algebra operations and describe
the basics of SQL and construct queries using SQL
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LIST OF PROGRAMS

SQL DDL
1. Create an address table with fields nadu®rno , street &ity
fidescribe itsstructure
falter the table to includg@ncode
falter the table to modify stremtlumn
fidrop thetable

DML
2. Create a student table with regno, name, agelept
flinsertrecords
fdelete the students with age ab&de
fitruncae and drop th&able
Functions
3. Create an employee table with fields eno , ename , sexage & yexyzeoknce
T find out the no. of femalemployees
T find out the employees with age ranging between 3Band
flist out the employees who are working. moreitbgears
4. Create a library file with fields accno,title,author,cost.& noagies
farrange the books accordingaimeno
ffind out the TOTAL no. of books available in thigrary
ffind out the book of minimuroost
5. Create a player table with fields name,sgertsket,hockey,etc.),age dountry
T find out the eldest and younggsayer
fgroup players according sports
1 list out the Indiarplayers
Write the SQL queries to illustrate all numbanctions
Write the SQL queries toillustrate désections
Write theSQL queries to, illustrate all strifignctions
9.Create an item table with fiel d~orscordst e mno, i
10.lllustrate the.comparison operators (between, like, isngll)
11.Create a table with the fields clientno, clientnameh&neno. Illustrate the set operators
union, unionall, minus &intersect
12Creat e a student table with fi €TAls6é regno,
1 insertrecords
1 arrange all records accordingt®TAL
1 find the student who got first mark Maths
1 list out the students whose name starts with 6
13Create an inventory table with fieel dsé it en
flinsertrecords
fTupdate the gnty when it goes less treorderlevel
list the items with price less thaf0
14 Create an empl/ee table with fields ecode, ename, age & salary and create a department
table with fields ecode, designation, deptcode & dept. lllustrate joins and sub queries
using the above tables.

o N
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Constraints
15.Create a vendormaster table with fields vencode,venpéane,anghhoneno
Create an ordermaster table with fields item no, itemcode, vencode, gnty and orderdate.
lllustrate the following constraints using the above tables
1 vencode as primary keywendormaster
1 vencode as foreign key ardermaster
1 phoneno asnique
1 place as notnul&
1 gnty >100

Note: - Questions for the internal examination will be based on the concepts learnt

Course Outcomes:

After successful completion of this course, studdiitbe able to

CO1:Demonstrate DDL, DML and TCL Commands

CO2:Apply the basic concepts of Database Systems and Applications

COa:lllustrate the use of implementing constraints in tables

CO4:Implement normalization queries using SQL in database creation and interaction
CO5:Design ERmodels to represent simple databagdiegtion scenarios

Course
Programme Outcomes
Outcomes
CO POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | Total
Cco1 9 1 9 1 3 9 9 41
CO2 9 1 9 1 3 9 9 41
CO3 9 1 9 1 3 9 9 41
CO4 9 1 9 1 3 9 9 41
CO5 9 1 9 1 3 9 9 41
Total 45 5 | 45 5 15 | 45 | 45 | 205
Low- 1 Mealium-3 High9
Extra Credit Il - Internship
(For Students Admitted from 20223)
Semester: |l
Subject Code:IMCSX2P Credit: 2

Course Objectives:
1. To articulate and apply prindgs learned in and outside of the classroom to a specific
internship site experience
2. To get the practical knowledge to apply programming skills for developing a project

Students have to undergo an internship in an industry and submit document
prepared by them about the internship programme. It can be a group work with a
group size of maximum two members. The Internship should be completed and
submitted before the commencement of Ill Semester and viva will be conducted in the
first week of Ill Semester.
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Course Outcomes:

After successful completion of this course, student will be able to

CO1:Understandelfunderstanding, setfonfidence, and interpersonal skills

CO2:Assess Strengths, Weaknesses, Opportunities and Threats (SWGEKpkord career
options ad gain general work experience

CO3:Examineany specific learning outcomes identified in supplemental documentation
provided as part of the internship application process

CO4:Apply various soft skills such as time management, positive . attitude and
communcation skills during performance of the tasks assigned in. internship
organization

COb5:Create the document which contains company profile by compiling the brief history,
management structure, products / services offered, key achievements and market
performance for organization of internship

Course Programme Outcomes

Outcomes
CO PO1 |PO2 [PO3 | PO4| PO5 |PO6 | PO7 |Total
CO1 9 3 3 9 3 3 9 39
CO2 9 3 3 9 1 1 9 35
CO3 3 3 3 9 1 1 9 29
CO4 9 1 3 9 1 1 9 33
CO5 9 3 1 9 1 3 9 35
Total 39 | 13| 13| 45 7 9 45 171

Low-1 Medium-3 Higko

Extra Credit IV-i Document Preparation Lab (LATEX)
(For Students Admitted from 20223)

SemesterilV
Subject Code: IMCSX4P Credit: 2

Course Objectives:
1. To get practical knowledge on preparing documents containing mathematical formulas
2. To.prepare a technical and scientific documentation

LIST OF PROGRAMS

1.Create a document using an input file

2.Create a document ugirspecial symbols, dashes, line breaks & footnotes
3.Create a document using the sectioning command

4 Create a document using quotations, typestyle, commands & environments
5.Create a document using the mathematical symbol

6.Create a document using arraysl table

7.Create a document using a bibliography

8.Create a document using clauses and page style

9.Create a document using pictures and colors
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10 Create a document using basics of the math index

11 Create a document using fine print and bibliographglukge

12 Create a document using math mode, tabbing environment, and files

Note: - Questions for the External examination will be based on the concepts learnt

Course Outcomes:

After successful completion of this course, student will be able t
CO1:ldentify bibliography database

CO2:Relate math mode, and fine print

CO3:Apply mathematical symbol to create the document
CO4:Select clauses, typestyle, commands, and page style
COb5:Create Latex documents

Course Programme Outcomes

Outcomes
CO PO1 [PO2 [PO3 | PO4|PO5 |PO6_ {PO7 (Total
CO1 9 1 3 3 3 3 3 25
CO2 9 1 1 3 3 3 3 23
CO3 9 3 3 3 9 9 9 45
CO4 9 1 9 3 9 9 9 49
CO5 9 3 9 3 9 9 9 51
Total 45 (9 |25 |15.[/.33 |33 [ 33 193

Low- 1 Mediur3 High9
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B Scinformation Technology

(ThreeYearRegularProgramme)
(For studentsadmittedfrom 2022-23)

Programme SpecificOutcomes(PSO):

On completion of this programme, student will be able to gain

PSO1: Exhibit technicalskills andexcelascomputemprofessionalsacademicians,
researcherandentrepreneurs

PSO2:Implementprofessionapractice alongvith ethicalvaluesto servethesociety

PSO3: Developingstrongproblemsolving,analyzinganddecisionmakingabilities.ldentify
theinformatiorandapply theirdisciplinaryknowledge and profesnal.skillsto meet
requiredspecification

PSO4: Extractcomputingsolutionsfor reatworld problemswith the helpofiinterdisciplinary
area

PSO5: Apply strong communication and interpersonal skills, to reveal their ideas effectively
in a working envirorment

PSO6:Engage in lifelong learning, to remain stable in theirprofession and update
themselves$o enhanceheir career positions in.IT industries

PSO7:Impart studentso develop theorogrammingknowledge

PREAMBLE
The Board of Studies of Computer &ute revamped the curriculum with the following
changes

Core Courses
1 DataStructuresandAlgorithm, Artificial IntelligenceandExpertSystemhasbeen
introduced
1 The allied course Digitalectronics and Lab shifted from Il semester to | semester as
Corecourse
1 Newsyllabushasheenframedfor Programmingn C Language, RDBMS andDBMS
Lab

1 SoftwareEngineerinchasbeenshiftedfrom VI Semesteto V Semester

1 TheCourseProgramming in Javand Programming in javaab shiftedfrom V
Semester to-Vbemester

Ability ‘EnhancementCompulsory Course (AECC)

7 . CorecoursesMiathematic§or ComputerSciencd andMathematicgor Computer
Sciencdl removedrom semestetll andV and DiscretéMathematicsand Statistics
has been introduced

Discipline SpecificElective

1 Computer System Architecture, Cloud and Distributed Computing, Block Chain

Technology, Web Technology has be#roducedand framed theyllabus
Skill EnhancementCourse

1 Newsyllabushasbeenframedfor Designing Lakin Semesteh

1 Linux andShell Programnmg Lab hasbeenshiftedfrom Il Semesteto Vth Semester

1 Newsyllabusframedfor WebDesigningLab(HTML andJAVA Scripting)replaced
with MultimediaLab

1 PHPLabhasbeenshiftedfrom Ill Semesteto IV SemesteandrenamedProgramming

G 140




Annexure 'I1 2022

T

in PHPLAB
Softwae DevelopmenErameworkLab (ASP.NET) hadeenshiftedfrom VI Semester

to V Semester

1 Visual Programmind.ab hasbeen shiftedrom IV Semester t&% Semesteand
convertedo Skill BasecElective
Extra Credit
1 TheCourseSkills for Employability rename@sEmployability Skillsshifted fromVI
semesteto V Semesteandeframedhesyllabus
General Interest Course

1 TheCourseEnvironmentalStudiesconvertednto EnvironmentalScience

1 TheCourseWomen Studiesonvertednto WomenEntrepreneurship

Others
1 CourseObjectivesncludedfor all thecourses
1 ProgrammeéutcomesandProgrammespecificOutcomesnodified
1 Electivecourserenamed aBiscipline SpecificElective(DSE)
1 Skill BasedElectiverenamedasSkill EnhancemenCours¢SEC)
1 Allied renamed ag\bility EnhanementCompulsoryCoursg(AECC)
1 Mappingof courseoutcomes t@rogrammedutcomegableincludedfor all thecourses
PROGRAMME STRUCTURE T PROGRAM CODE : UIT
. . . Hours . Total
SemSubject Cod¢ Course Subject Title / Credit | CIA | ESE Marks
Week
IBLT11/ | Languagé
IBLA11/ Tamill/ Arabic |/ Hindi | 5 3 40 60 100
IBLH11
IBLEIL2/IB | Languagdl r\ iish | a (orp 5| 3 | 40| 60| 100
LEII12
IBITC11 Principlesof Information 5
| Corel | Technology 4 40 60 100
IBITC12 6 40
Corell Digital Eledronics (T-4 5 (T-200 60 100
P-2) P-20)
IBITA13 AECCI | AccountingPrinciples& 5 4 40 60 100
Package
IBITS14P SECI Office AutomationLab 2 2 - 50 50
Library/Browsing 1 - - - -
Remedial/Games 1 - - - -
TOTAL| 30 21 200| 350 550
IBLT21/ | Language| Tamil I/ Arabic II/ Hindi 5 3 40 60 100
IBLA21/ | I
IBLH21
" IBLEI22/ | Languagey English Il a (or)o 5 3 40 60 100
IBLEII22
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IBITC21 | Corelll Programmingn C 5 5 40 60 100
IBITC22P | CorelV Programmingn C Lab 4 4 40 60 100
IBITA23 | AECCII Costing Accounting & 5 4 40 60 100

Package
IBITS24P SECII | DesigningLab 2 2 - 50 50
IBES2 GIC | EnvironmentalScience 2 2 - 50 50
Library/Browsing 1 - - - -
Remedial/Games 1 - - - -

IBITX2P/ Extra  |Corel Drav Lab/* Online - 2 - 100 100

IBITX20 | Credit| |Course
TOTAL| 30 | 23+2| 2007 400+. 600+
100 100

IBLT31/ | Languagé | Tamil Il / Arabic IIl / 5 3 40 60 100

IBLA31/ Hindi Il

IBLH31
IBLEI32/ |Languagdl | English Il a (or)b 5 3 40 60 100
IBLEII32
IBITC31 CoreV Programmingn C++ 4 4 40 60 100
IBITC32P | CoreVI Programmingn C++Lab| - 4 4 40 60 100
IBITA33 | AECCIII | DiscreteMathematics 4 4 40 60 100

m IBITS34P| SECII | Web Designing «.Lab{ ~2 2 - 50 50
(HTML and Java
Script Language)

OEC 2 2 - 50 50

IBHR3 GIC Il | HumanRights 2 2 - 50 50
IBXTN3 | Extension| NSS /CSS 2 2 100 - 100
IBITX3P/ Extra  |Visual-Basic Lab/ - 2 - 100 100
IBITX30O | Creditll “=.Online Course

TOTAL| 30 | 26+2| 300| 450+ 750+
100 100

IBLT41/ | Language [Tamil IV / 5 3 40 60 100

IBLA41/ | 1 Arabic IV /

IBLH41 Hindi IV
IBLEI42/, | Language| English IV a (or)b 5 3 40 60 100
IBLEII42 I
IBITC41 | CoreVIl o RDBMS 5 4 40 60 100

VITIBITC42P | CoreVill | RDBMS Lab 4| 4 | 40| 60| 100
IBITA43 | AECCIV Statistics 5 4 40 60 100
IBITS44P| SECIV Programming in PHP 2 2 - 50 50
Lab
IBLVE4 GIC Il | Life Skills and Value 2 2 - 50 50
Education
OEC 2 2 - 50 50
IBITX4P/ Extra #R Tool Lab Internship - 2 - 100 100
IBITX40 | Credit Ill
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TOTAL 30 | 24+2| 200| 450+ 650+10(
100
IBITC51 | CorelX Software Engineering 6 5 40 60 100
IBITC52 CoreX OperatingSystems 6 5 40 60 100
IBITC53 | CoreXl oData Structures and 6 5 40 60 100
Algorithms
IBITESA/ DSEIl | a)Computer System 4 4 40 | 60 100
IBITESB Architecture
v b)Cloud and
DistributedComputing
IBITESC/ DSEIl [a)Blockchain 4 4 40 60 100
IBITESD Technology
b)Internet of Things
IBITS54P SECV [Linux and Shell 2 2 - 50 50
ProgrammingLab
IBWES GIC IV WomenEntrepreneurship| 2 2 - 50 50
IBITX5/  |[Extra CreditEmployability Skills 4 2 100 - 100
IBITX50 \V
TOTAL[~30 | 27+2 | 200+ | 400 |600+100Q
100
IBITC61 CoreXI| ComputemNetworks 6 5 40 60 100
IBITC62 CoreXIIl | Programmingn Java 6 4 40 60 100
IBITC63P | CoreXIV | Programmingin Javalab| 5 4 40 | 60 100
IBITC64PW | CoreXV |Project 6 5 40 | 60 100
IBITEGA/ DSEI a)Artificial Intelligenceand 4 4 40 60 100
IBITEGB Expert.System
b)OrganizationaBehavio
IBITS65P SEC VI _~(OpenTechnology Lab 2 2 - 50 50
IBITX6P/  |Extra CrediData Mining Lab/*Online - 2 - 100 100
VI IBITX60 V Course
Library/ Browsing 1 - - - -
TOTAL 30 | 24+2| 200| 350+ 550+10
100
Grand Total 180| 145+ 1300+ 2400 3700+
10 | 100 | +400, 500

*For Online Course credit alone will be assigned on submissioertificate obtained by
appearing for online examination from EdX, Spoken Tutorial, NPTEL or Coursera etc.

#For internship coues referwww.internshala.com
o For online course integration, syllabus will la&en from spoken tutorial.

AECC - Ability EnhancementompulsoryCourse
SEC - Skill Enhancement Course
DSE - Discipline SpecificElective
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OEC - OpenElectiveCourse
GIC i General Interestourse

Core | T Principles of Informati on Technology
(For StudentsAdmitted from 202223)

Semesteri Hours/week:5
SubjectCodelBITC11 Credit: 4
CourseObjectives:

1. To knowthegeneratiorof computersand varioud/O devices
2. To understanshewdevelopments the digital communicatiorandNetworks

Unit | (15 hours)
Computer System:Algorithms Simplemodelof Computer- Characteristicef a Computer-
Problemsolvingof a computerData Representation:Representation of'a computeteger
FractionsHexadecimaDecimalto Binary ConvesionError Detecting Code. Input/output
Units: Traditional Computer Input/output Unitsther Input Technologie€omputer Output
Devices.

Unit 1l (15 hours)

Computer Memory: Memory CellMemory OrganizatiofROM-Serial Access Memory
Physical DewtesUsedto ConstructMemoriesMagneticHard Disk-CDROM-MagneticTape
Drive-Memory Hierarchy. ComputerGeneration:First GeneratiorsecondGenerationT hird

GeneratiorFourthGeneratiorFifthGeneratioAVioore Law-Classification ofComputers.

Unit 1 (15 hours)
Computer Architecture: Interconnection of Unit®rocessor to Memory Communication
I/O Devices to processor. CommunicatioAnterrupt StructuresMultiprogramming.
Operating systems: Batch OperatingSystemMultiprogramming Operating systemTime
sharingOperatingSystemOn-Line-andReal Time systemaUNIX Operating Systems.

Unit IV (15 hours)
Computer Network: Communication ProtocolsAN-Using Public switched Telephone
Network to ConnectComputerdnterconnecting Networksinternet and WWW-Internet
Security. Voice ‘and Data Commuications: Communication ChannelsAllocation of
Communication Channel Physical Communication MediaPublic Switched Telephone
NetworksCable ModemsCellular CommunicationSystemsSpreadSpectrum Technology
WirelessLAN-WiMAX.

Unit V (15 hours)
Multimedia Data Acquisition: Image AcquisitiorStorage formats for picturg€Sompression
of Video Data MPEG Compression Standafdquiring and Storig Audio Signals
Compression of Audio Signakudio Signal Processing. Emerging Computing
Environments:CurrentComputingScenariePeerto peercomputing Grid computingCloud
Computing.

CourseOutcomes:
After successfutompletion otthis course studenwill beableto
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CO1:Summarizehe conceptof computersystemarchitecturenetwork,memory

CO2:Explainhow computers araetworkedandhow an operatingysteminteractswith
hardware

COa3:lllustratetheworking of voiceanddatacommunicatiorsystemsandnetworks

CO4:Evaluate and measuttee performancef computersecurityandvirus

COb5:Developthe applications imultimediaandcloud computing

Text Book:
1. V RajaRaman, NeeharikAdabala,Fundamentals oComputers PHI Learning Private
Limited, 2018

ReferenceBooks:

1. Alex Leon, Methew Leond;undamentals of Information Technolo@gta McGraw Hill
FourthEdition, 2007

2. BethesdaMD, Planning for Integrated Academic Information:ManagementSystems,
Proceedingsf asymposiunsponsored by theational Library ofMedicine, 1984

E-Resources:

1. https://www.coursera.org/courses?query=computer%20fundamentals
2. https://www.classcentral.com/course/swayeomputersfundamentalsl 3950
3. http://osou.ac.in/eresources/dcdflbckOl-computerfundamental.pdf

Course Programme Outcomes
Outcomes
CO POl | PO2 [. PO3 [ PO4 | PO5 | PO6 | PO7 | Total
CO1 9 3 1 3 9 3 9 37
CO2 9 3 3 3 3 9 9 39
CO3 9 1 9 9 3 3 9 43
CO4 3 1 3 9 9 3 3 31
CO5 9 1 9 3 3 9 9 43
Total 39 9 25 27 27 27 39 193
Low-1 Medium-3 High-9
Core Il - Digital Electronics
(For StudentsAdmitted from 202223)
Semester: | Hours/week: 6(T: 4 P: 2)
SubjectCode: IBITC12 Credit: 5
CourseObijectives:
1. To knowtheconceptf Combinationatircuits.
2. To understandhe conceptsof flip flops, registers and¢ounters
Unit | hou(&p

Number Systemsand Codes:Introductiont binary, octal,decimal,andhexadecimahumber
system decimalto binary, octal to binary, hexadecimal to bindrjhexadecimal to octal
conversions and vice verbmary arithmeticls and 2s complement represgionsBCD
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addition and subtractieweighted and urweightedcodes alphanumericodes.

Unit Il (12 hours)
Basic Boolean functions: AND, OR, NOT Functions Booleantheoremsand laws-use of
Booleanalgebrafor simplification of logical expressionsninterm and maxtermcanonical
sum of products and product of susimplifications minimization of logical expressions
usingK-magplogic gates AND,OR,NOT,EX OR,NAND,NORgates.

Unit 1l (12 hours)
Introduction to combinational logic circuits: arithmetic circuitd half adder, full adder, half
subtractor, fullsubtractor,parallel binary adder- subtractor,serial adder,~multiplieland
divider-enmder,decoder.

Unit IV (12 hours)
Introduction to sequential circuits-flipflops-SR,JK,D and "T-._flipflopsnasterslave
flipflops-level and dge triggeringsynchronous and asynchronous countenp/down
counters modulon- counters shift registersserial in serial-ouserial in parallel out,parallel
in serial out and parallel in parallel out shift counteirsg counters:

Unit V (12 hours)
Read only memory architecture of ROM, PROM, EPROM, EEPROM, ROM applications
RAM- RAMarchitecturestatic and dynamiBAM.

CourseOutcomes

After successfutompletion ofthis course studentwill beableto

CO1: Remembethebasicstructureof numbersystem methodkke binary,octal and
hexadecimal

CO2: Apply thefunctionsto simplify thelogical expressions

CO3: Analyze the operations @frious logical circuits

CO4: Evaluate the funetions-of the memory organization

COb5: Createthe sequentiahndcombinationalogic circuits

Text Book:
1. S. SalivahananS. Arivazhagan,Digital Circuits and Design Oxford University Press,
2018

ReferenceBooks:

1. M. Morris Mang, Michael D. Ciletti, Digital Design PearsonEducation Fifth Edition,
2014

2.°A.Anand Kumar, Fundamental®f Digital Circuits, PHI LearningPrivateLimited, Fourth
Edition,2016

3. Anil K.Maini, Digital Electronics Wiley Publishers2014

4. CharlesH.Roth.,Fundamental®f Logic Design ThomsonLearning,Sixth Edition, 2013

E-Resources:

1. https://nptel.ac.in/courses/108/105/108105113/

2. https:/www.classentral.com/course/swayadtigital-electroniecircuits 12953
3. https://onlinecourses.swayamz2.ac.in/cec21_cs16/preview
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4. https://tutorial;nhand.com/tutorials/digitadlectronicstutorial/digitalelectronics
basics/digital electronicsintroduction.aspx

5. https:/www.udemy.com/course/introductieto-digital-electronics/

6. https:/www.udamy.com/course/basiesf-digital-electronics/

Digital Electronics (Lab)
Hours/Week 2

Program List
Logic Gates

1. Verification of AND GateusingICs

2. Verification of OR Gate using ICs

3. Verification of NOT GateusingICs

4. Verification of NAND Gateusing ICs

5. Verification of NOR GateusingICs

6. Verification of EX-OR Gateusing ICs
Universal Gates

7. Universalityof NAND gatesusinglC 7400

8. Universalityof NOR gatesusingIC 7402
Booleanalgebraand Theorem

9. Verification of Boolean ExpressionsingICs

10.Verificationof D e mo r ghaonetnsisinglCs
Combinational Logic Circuits

11 Binary half andfull adderusinglCs

12 Binary half andfull subtractomusinglCs
Note: - Questionsfor Internal examinationwill be basedon conceptlearnt

Course Programme Outcomes
Outcomes
CO PO1+4.PO2 | PO3 | PO4| PO5 | PO6 | PO7 | Total
CO1 9 3 3 1 9 3 9 37
CO2 9 3 3 1 9 3 9 37
CO3 9 3 3 1 9 3 9 37
cO4 9 3 3 1 9 3 9 37
CO5 9 3 3 1 9 3 9 37
Total 45 15 15 5 45 15 45 185
Low-1 Medium-3 High-9
SEC | - Office Automation Lab
(For Students Admitted from 2022-23)
Semester! Hours/week: 2
SubjectCode: IBITS14P Credit: 2
CourseObijectives:

1. To acquireknowledge abouivord processingspreadsheetDatabasecreationand
slidepreparation
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2. Toimprovecreativethinkingin presentations
Program List

Word Processing:
1. Createaword processinglocumentonsists two pagds a Book named X Xadidthen
do thefollowing:
a. FormattingText, AlignmentandFontStyle
b. PerformFind andReplace
c. Add HeaderandFooteroptionto specify namef the Book ChapteHeading.and
Pagenumber of total pages
2. Create a word processing document having details of our College courses using bulleted
and number list3ypethe title using Wordhrt.
. Designa Letterto felicitateFarewellAddressto our seniorswith FontSetting/Page
Borders/WordArt/Clip Art/Symbols.
Createa NewsletterArticle (usingColumns,Drop cap)
Createatime tablefor your InternalExam ScheduléusingTable)
TypeBusinesdetterandsendit to moreusingMail Merge
. Createyourown Resume
Spread Sheet
1. Createaspreadsheeatonsists ofStudent details anthen dothefollowing:
a. Calculatestudentwisetotal andsubject wisdotal
b. Find the MaximumandMinimum/marks ofthe subject
2. Gradeis calculatedas
i. If %>=90,thengradeA
ii. If %>=80and <90thengradeB
iii. If %>=70and <80thengradeC
iv. If %>=60and<70,thengradeD
v. If %<60, then gradg
2. Createaspreadsheet-having Employéetails suitably and theao thefollowing
a. Usefunctionsto calculate NePayand Gros®ay
b. Performconditionalformattingandvalidation
3. Createa purchaseorderlist for acompany.
a. Prepareapurchasedtem listwith price
b. Prepareaflowchart forthe pricewiseitem.
4. Createamacro
Presentation:
1. Createapresentatiorshowingyour variousactivitiesof thedepartmena Perfornslide
translation and Sefty backgroundlesigns
2. Createa presentatiorshowing variousspecbf your collegeandperformcustom
animationandimportsound.
3. Createapresentation usindesigntemplates anthenperform thefollowing one:
a. Include Table andhartfrom file
b. IncludePictureandrunthepresentatiomsingautoplay
4. PerformHyperlink within slides andink otherdocuments
Database:
1. CreateaStudenDatabaséavingName Regno,Tamil, English,Maths,Total,andAverage
Performto findtotal and averagandcheck datantered.

w

No oA
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2. CreateanInventorydatabaséaving ItemName,ltem no. QuantityandPrice.Perform
gueryoperatiorntoretrievedata.

3. Createa formto enterthe detailsof theBook database.

4. Createareport forthe Book database.

Note:- Questionsfor Internal and External examination will be basedon conceptlearnt

CourseOutcomes:

After successfutompletionof this course studentwill beableto

CO1: lllustrate variousptions ofoffice application

CO2: Demonstratalifferenttypesof formats, formulagindtrarsition in office application
COa3: Developreports tesolvethe problemsof manual reporhandling

CO4: Comparehe optionsof differentMicrosoft office applicationgo useappropriately
CO5: Build apresentationadvertisementeportsetcfor enterprises

Course Programme Outcomes
Outcomes
CO PO1| PO2 [ PO3| PO4 | PO5| PO6 | PO7 | Total
CO1 9 9 3 3 9 3 9 45
CO2 9 9 3 9 9 9 9 57
CO3 9 9 3 9 9 9 9 57
CO4 9 3 3 3 9 3 9 39
CO5 9 9 3 3 9 3 9 45
Total 45 | 39 | 15 27 45 | 27 | 45 243
Low-1 Medium-3 High-9
Corelll - Programming in C
(For StudentAdmitted from 2022-23)
Semesterll Hours/week: 5
SubjectCode: IBITC21 Credit: 5
CourseObijectives:

1. To improvetheknowledge ottompleteunderstandingf ProgrammindanguageC
2. To understandhe mainfeaturesof operatorsinput/ outputstatements;ontrol
statemen@ndprogram structure

Unit | (15 hours)
Introduction to C Programming: C CharacteiSeti Writing first programof C- Identifiers
and KeywordsA more useful C Program- Enteringthe programinto the computer-Data
types Constants-Variablesand Arrays Declarations Expressions-Statements Symbolic
constant©perators and Expressions: Arithmetic Operators Unary OperatorsRelational
andlogical OperatorsAssignmentOperatord TheconditionalOperatorsLibrary functions.

Unit Il (15 hours)
Data Input and Output: Preliminaries- The getcharfunction -The putcharfunction - The
scanffunction-The printf function gets ancputsfunction -InteractiveprogrammingControl
Statements:Preliminaries Branching: The Helse Statement.oopingwhile statementdo-
while statementfor statementnested control structureswitch statemerit break statement
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T continuestatementcoma operatorgoto statemerfunctions: A brief overview Defining a
functionAccessing a functionFunction prototypesPassingargumentsto a function -
Recursion.

Unit I (15 hours)
Program Structure: Storage classes Automatic variables External variables Static
variablesi Multi File programs’ More about library function#rrays: DefininganArray:i
ProcessingnArray i Passingrraysto Functionsi Multidimensionalarrays.

Unit IV (15 hours)
Strings: Defining a Stringi NULL Characteri Initialization of Stringsi~Reading and
writing a stringi Processing strings Character arithmetic Searching and sorting of strings
I Some more likary Functionsor stringsPointers: Fundamental$ Pointer Declaration$
Passingpointers toa functioni Pointersand one dimensionalarraysi. Dynamic memory
allocationi Operationn pointers- Pointersandmultidimensionaarraysi. Arraysof Pointers

- Passing function® otherfunctionsi More about pointeteclarations.

Unit V (15 hours)
Structures and Unions: Defining a Structurel Processinga Structurei User defineddata
typesi Structureandpointersi Passingstructures to.functions Self Referentiabtructures
UnionsFile Handling: Why Files- Opening and‘closing a Data fileReading and writing a
data filei Processin@ data filei Unformatted data file§ Concept ofbinary filesi
Accessinghefile randomly.

CourseOutcomes:

After successfutompletion ofthis coursethestudentwill beableto

CO1.: Describethe basic programmirignowledgeof C, operatorandexpressions
CO2: Demonstrate data inpand outputcontrolstatements &unctions

COa3: Analyseprogramstructureandarrays

CO4: Evaluatestrings and pointers

COb5: Formulatestructuresunions and file handling

Text Book:
1. Byron GottfriedProgramming with CTata McGraw Hill, Fourth Edition, 2018

ReferenceBooks:

1. Balagurusamiz, Programming in ANSI CTrata McGrawHill, Sixth Edition, 2012

2. Venugopal K R, Sudeep R PrasBtbgramming with CTata McGrawHill ,2008

3. “Mullish, Henry Cooper, HerbertThe Spirit of C- An Introduction to Modern
Programming JaicoPublishingHouse Third Edition,2006

E - Resources:

1. https://onlinecourses.nptel.ac.in/nocl9 _cs42/preview

2. https://nptel.ac.in/courses/106/105/106105171/

3. https://onlinecourses.nptat.in/noc21_cs01/preview

4. https://spokertutorial.org/tutorial
search/?search_foss=C+and+Cppé&search_language=English
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Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | Total
CO1 9 3 3 9 9 3 9 45
CO2 9 3 3 3 9 3 19 39
CO3 9 3 3 3 9 9 9 45
CO4 9 3 3 3 9 3 9 39
CO5 9 9 9 3 9 9 9 57
Total 45 | 21 21 21 | 45 27 | 45 225
Low-1 Medium-3 High-9
Core IV - Programming in C Lab
(For StudentAdmittedfrom 202223)
Semesterll Hours/week: 4
SubjectCode: IBITC22P Credit: 4

CourseObijectives
1. To introducethefield of programmingusingC language
2. To enhancehe analyzingandproblemsolvingskills andusethe samefor writing
programs irC

Program List

Formula substitution

Developa CProgram tacheck whethethe givennumberis oddor even

Developa C Progranto find sumof thedigits andreversethedigits

Developa C Programto generatéhe Fibonacciseries

Developa C Programto generge Primenumberwithin range

Developa CProgram to findvhether agivennumberis Armstrongor not

Developa C Programto countthe numberof positive, negativandzeroin thelist

Developa CProgram tasolvethe QuadratidEquation

. DevelopaC Progranto find theareaof various shapessingswitchcase

Array

9. DevelopaCProgramto Find Matrix Addition , SubtractionMultiplication and
Transposef amatrixusingswitchcase

10.Developa C Progranto Checkwhether theelement igpresent irthe givenlist or not

11. Developa C Progranto sortnumbers irascendinginddescendingrder

12.Developa C Progranmto sorthamesn Alphabeticalorder

Functions & Structures

13. DevelopaC Programto find thefactorial of agivennumberusingfunctiondeclaration

14. Developa CProgram tdind thefactorialof agiven numbeusingrecursiorfunction

15. DevelopaC Program tdPreparestudentmarklist usingstructure

16. Developa C Programto Prepareelectricitybill usingstructure

String Manipulation

17. Developa CProgram tacount thevowels inthe givenstring

18. Developa C Program to convert tloaseof givenstring fromuppercaseto lower case
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and viceversa

Pointers

19. DevelopaC Programto sortnumberan ascending ordassingpointers

20. Developa C Program tdind averageof two numbers usingointers
Note:-Questionsfor Internal and External examinationwill be basedon conceptlearnt

CourseQutcomes:

After successfutompletion ofthecourse studentwill beableto
CO1: Remember the control structures and loops

CO2: Apply the concepts of functions and pointers

COa3: Analyzetheconceptsf structuresaandarrays

CO4: Evaluatestring handling functions

COb5: Createprogramswith pointers, arrayandstructures

Course
Outcomes Programme Outcomes
CO PO1| PO2 | PO3 | PO4| PO5|PO6 | PO7| Total
CO1 9 3 3 1 9 9 9 | 43
CO2 9 3 3 1 9 9 9 | 43
CO3 9 3 3 1 9 9 9 | 43
CO4 9 3 3 1 9 9 9 | 43
CO5 9 3 3 1 9 9 9 | 43
Total 45 | 15 15 5 | 45 | 45 |45 |215
Low-1 Medium-3 High-9
SEC Il i DesigningLab
(For StudentsAdmittedfrom 202223)
Semesterll Hours/week: 2
SubjectCode: IBITS24P Credit: 2

CourseObijectives:
1. To understandhe basic conceptof GIMP
2. To gainknowledgeaboutvarioustools of GIMP

GIMP

1< DesignaBusiness card
Createalogo
Convertanimageinto pencildrawing
Designasceneryusing varioudvrushes
Designagreeting card
Createclipping maski placeanimageinsidetext
Createpassport sizphoto
Animateastill photo
9. Createashadoweffect foranobject
10.Createamirror effect for anmage
11 Apply thefollowing toolsin animage:

O NG RKLIN
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i) Smudge i) Blur/Sharpen li)Dodge/Burn
12 Create anosaicphotocollage
Note:-Questionsfor Internal and External examinationwill be basedon conceptlearnt

CourseOutcomes:

After successfutompletion ofthis course,studentwill be ableto

CO1: Recognizéheusesof various toolsandeffects inGIMP

CO2: Identify the stepsto startdesigningwith images

COa3: Simplify the process of designing, editing, masking etc. to solve the difficulties-of
designers

CO4: Supportstudios tacreatepassport sizphoto

COS5: Designvisiting card, ID cardbirthdaycard,logo etc.

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5|PO6 | PO7| Total
CO1 9 3 9 3 9 9 1 43
CO2 9 1 9 9 3 9 3 43
CO3 9 3 9 9 3 9 9 51
CO4 9 1 3 9 3 9 3 37
CO5 9 9 9 9 9 9 9 63
Total 45 17 39 {39 | 27 | 45 | 25 237
Low-1 Medium-3 High-9
Care V- Programming in C++
(For Studetts Admitted from 2022-23)
Semesterdll Hours/week: 4
SubjectCode: IBITC31 Credit: 4
CourseObijectives:

1.To enhancaheknowledge oftompleteunderstandingf programmindanguageC++
2.To understandhe mainfeaturesof operatorandcontrolstatements

Unit | (22 hours)
Principles_of Object-Oriented Programming Paradigm: Basic Conceptsof Object
Oriented ProgrammingBenefits of OOP - Object Oriented languages- Application of
OOPBeginning with C++: What isC++ - Applicationsof C++ - A Simple C++ programi
More C++ statementAn example withClassi Structureof C++ programi Creating the
source file 7 Compling and Linking.Tokens, Expressions and Control Structure:
Introductioni Tokensi Keywordsi Identifiersand Constant®atatypesi Operatorsn C++
- OperatorOverloading OperatoPrecedencé Controlstructures.

Unit Il (12 hours)
Functions in C++: Introduction The main function Function prototyping Call by
Reference Return byReference Inline Functions Default Arguments ConstArguments
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Function OverloadingFunction andVirtual Functions Math Library FunctionLlasses and
Objects: Introduction , Specifying a Class, Defining Member Functions, A C++ Program
with Class, Making an Outside Function Inline, Nesting of Member FomstiPrivate
Member Functions, Arrawithin a Class, Memory Allocation for Objects, Static Data
Members, Static Member Functions, Array Objects, Objects as Function Arguments,
Friendly Functions ReturningObjects,ConstMemberFunctions.

Unit [l (12 hours)
Operator Overloading and Type Conversions: Introduction, Defining .Operator
Overloadingi Overloading Unary, Binary OperatorsOverloading Binary Operators using
Friends i Manipulation of Strings using Operators- Rules for- Overloadig
Operatordnheritance: Extending Classes: Introduction, Defining Derived Class, Single
Inheritance, Making PrivateMember Inheritable, Multilevel Inheritance;, Multiple
Inheritance, Hierarchical Inheritance, Hybrid Inheritance, Virtual Base Class, Abstract
ClassesConstructorsn DerivedClassesMemberClassesNestingf Classes.

Unit IV (12 hours)
Pointers, Virtual Functions and Polymorphism: Introduction, Pointers, Pointers to
Objects, this Pointer,Pointer to Derived Classes, VirtualFunctions, pure Virtual
functionsManaging Console 1/0O Operations: Introduction, C++ Streams, C++ Stream
classes, Unformatted I/OperationsJFormatted Consol#O Operations, Managing Output
with Manipulators.

Unit V (12 hours)
Working with files: Introductioni classedor file streamoperations openingandclosinga
file i Detectingend of file T more_about.open File modesTemplates: Introductioni class
Templated class templates class templates with multiple parametéuactiontemplate i
function templates with multipleparameté&nsception Handling: Introductior Basics of
Exception Handlingi Exception. Handling Mechanisnthrowing Mechanismcatching
mechanism.

CourseOutcomes:

After successfutompletion ofthis coursethe studentwill beableto

CO1: Describe the. principles of object orientedprogramming paradigm, C++ tokens,
expressionsinccontrol structures

CO2: lllustratefunctionsin C++, theconcepibf classesandobjects

CO3: Analyseoperatoroverloadingtype conversionsand inheritance extendingasses

CO4: Relatepointers virtual functions,polymorphismandmanagingconsolel/O operations

COS5: Formulateworking withfiles, templates andxception handling

Text Book:
1. E. BalagurusamyQbject - Oriented Programming withC++, Eighth Edition, Tata
McGraw Hill PublishingCompany Limited, 2020

ReferenceBooks:

1. Ivor Horton,BeginningC++ TheCompletd_anguageShroffPublisherandDistributors
Private Limited 2007

2. VenugopaK R, RajkumarB, andRaviShankail, MasteringC++, TataMcGrawHill , Fifth
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Reprint, 2006

E - Resources:

NPTEL: https://onlinecourses.nptel.ac.in/noc21_cs02/preview
NPTEL.: https://nptel.ac.in/noc/courses/noc19/SEM2/necd38/
NPTEL: https://nptel.ac.in/noc/courses/noc16/SEM2/necd b7/
NPTEL.: https://nptel.ac.in/courses/106/101/106101208/

. https://spokertutorial.org/tutoral-

search/°search _foss=C+and+Cppé&search_language=English

s wN e

Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5| PO6 | PO7|. Total
CO1 9 3 3 9 9 3 9 45
CO2 9 3 3 3 9 3 19 39
CO3 9 3 3 3 9 9 9 45
CO4 9 3 3 3 9 3 9 39
CO5 9 9 9 3 9 9 9 57
Total 45 | 21 21 21 | 45+.27 | 45 225
Low-1 Medium-3 High-9

Core VI - Programming in C++ Lab
(For StucentsAdmitted from 202223)

Semester: |l
SubjectCode: IBITC32P

CourseObijectives
1. To solve simple programs using C++
2. To implement operator overloading and inheritance

Program List

Formula Substitution

1. To chedk agivennumber isodd oreven

2. To check agiven numbers palindromeor notusingclass
3¢ To sortithe listof numberausingclass

Functions

4. To check agivennumberis positive omegativeusingfunction
5. Tofind sum of digitusingnesting ofimemberfunction

6. To demonstrateinaryoperatorusingfriendfunction

Constructors
7. Tofind reverseof digit usingconstructor

Overloading

Hours/week: 4
Credit: 4
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8. Tofind areaof shapessingfunctionoverloading

9. To add twocomplex numberssing binary operataverloading
Inheritance

10.To performstudentmarklist usingsingleinheritance

11.To prepareelectricitybill usingmultilevelinheritance

Pointer

12.To searching an element ihelist usingpointer

13.To checking a givemumber igprimeor notusingpointerto object

File Handling

14.To createanewfiles to storecontentanddisplaynumberof words inthefiles
Exception Handling

15.To demonstrateiserdefinedexception

Note: - Questionsfor Internal and External examination will be basedon'conceptlearnt

CourseOutcomes:

After successfutompletionof thecourse studentwill beableto

CO1: Remembethedifferent programmingaradigmsuchas procedurerientedandobject
orientedprogrammingmnethodology and conceptualiegiements of OO methodology

CO2: Apply theconcepts obbject orientegorogramming

CO3: Analyzethe usage gbointers anaxceptiorhandling

CO4: Evaluatethe conceptsf inheritanceandoverloadingreatures.

COb5: Createprogramswith the usageof files, templatesandexceptionrHandling

Course
Outcomes Programme Outcomes

CO PO1| PO2+ PO3.|-.PO4 | PO5|PO6|PO7| Total
CO1 9 3 3 1 9 9 9 43
CO2 9 3 3 1 9 9 9 43
CO3 9 3 3 1 9 9 9 43
CO4 9 3 3 1 9 9 9 43
CO5 9 3 3 1 9 9 9 43
Total 45 | 15 15 5 [45 |45 |45 215

Low-1 Medium-3 High-9

SEC IIl 7 Web DesigningLab (HTML and Java Script Language)
(For StudentsAdmitted from 202223)

Semester: Il Hours/week: 2
SubjectCode IBITS34P Credit: 2

CourseObjectives:
1. Analyzeawebpageandidentify its elementsandattributes
2. Build dynamicweb pagesby usingJavascript

Program List

HTML

1. CreateaHTML page fordisplayingthe personal informatioiy usingvarious tagssuchas
backgroundolor, heading tagfont tag
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. Createa HTML page whichincludesimagesandaudiofor anyapplication.

. Createa HTML page for displayinghe Tendemoticewhichis givento you

. To create d&'ime Tableof your class usingiTML.

. Qreatemarksheefpreparatiorusingtable

. Creationof Lists in HTML

. Create web site for your company product advertisement in HTML

. Creatgyour own website foyyour personal information

Frames

9. To createa simplewebsitefor ourcollege

10.To crede a dictionaryusingframes. Thewvords aredisplayedin oneframeandwhenyou
click the wordthe meaning will be displayed on the otlieExme

Java Script:

11.Write a JavaScripiprogramto displaythe currentday andtime in the following format:

Todayis: Tuesday. Currenttimeis : 10 AM : 30 : 38

12 Write a JavaScript program to check whether a string starts with 'Java’ and false otherwise

13.Write aJavaScript program to find thergestof threegivenintegers

14 Write a JavaScript program to reverse a gisteimg

15. Write a JavaScript program to create a simple Calculator

Note: Questionsfor the external examinationwill be basedon the conceptslearnt

O~NOOTHAWN

CourseOutcomes:

After successful completion d¢tie coursethestudentswill beableto

CO1: Understad the basic tags in HTML and create the programs in that tags
CO2: Create a web page by applying frames and own personal web pages
CO3: Develop a web pader advertising purposes

CO4: Design welpages foown company and institution

COb5: Createinteractve webpageusingscript

Course
Outcomes Programme Outcomes
CcoO POl PO2 | PO3 | PO4| PO5| PO6| PO7| Total
COo1l 9 3 3 3 9 9 9 45
CO2 3 3 9 9 3 9 9 45
CO3 3 3 9 9 1 9 9 43
CO4 3 3 9 9 3 3 3 33
CO5 3 3 3 9 1 9 3 31
Total 21 15 33 39 | 17 | 39 | 33 197
Low-1 Medium-3 High-9
Core VIl - RDBMS
(For StudentsAdmittedfrom 202223)
SemesterilV Hours/Week: 5
SubjectCode IBITC41 Credit: 4

CourseObijectives:
1. Tounderstandhebasicconceptsapplicationsof databassystemsrelationaldatabase
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designprinciplesandSQL queries
2. Tounderstandhe differentissues involvedh thedesign andmplementation o
databassystemsecurity,integrity andconcurency

Unit | hou(&p

Introduction: Database System ApplicaticRarrpose of Database Systéiew of Data

Database Design Data Storage and Quering-Transaction ManagemenDatabase
Architechture.Relational Databases:Introductionto the RelationalModelIntroductionto

SQL-Intermediate SQL: Join Expressiond/iews- Transactiondntegrity constraints
SchemasAuthorization.

Unit 1l (15 hours)
DatabaseDesign: Databasalesignand E-R Model: Overview-ER-ModelConstraints ER-
Diagrams Reduction to Relational ScheméasDesign bksuesRelational database model:
Logical view of data keys integrity rules. Relational Database design¥eaturesof good
relational database design Atomic domain and Normalization \(INF 2NF 3NF
BCNF).Databas®esign ProcesModeling TemporaData.

Unit 1 hoyfg
Data Storage and Querying: Storage and File Structure:” Overview of Physical Sterage
Magnetic Disk andFloppy DiskRAID- Organization of Records in Fikdsdexing and
Hashing: Basic Concept®rdered IndicesMultiple ‘Key AccessStatic HashingDynamic
HashingBit Map Indices. Query Processing OverviewSelectionOperationSortingJoin
Operation.

Unit IV (15 hours)
Transaction Management:Transaction: Transaction Concef@imple Transaction Model
Storage Structure TransactionAtomicity and Durability-Transaction Isolation

SerializablityConcurrency Control: Lock- Based Protocol®eadlock HandlingMultiple

GranularityTime Stamp Protocol¥aluation Based ProtocolRecovery System: Failure
ClassificationRecoveryandAtomicity-RecovenryAlgorithm-FailureManagement.

Unit V hou(4p
System Architechture Text: Databasé System Archittechture Centralisedand CliSatrver
Architecture Server System ¥hitechtureParallel SystemDistributed Systerbistributed
SystemNetwork TypesObjectBased DatabasesComplex Data TypesTable Inheritance
Implementing GR FeaturesAdvanced Topics, Advanced Application Development:
Performance Tuningerformanc®enchmarksStandardization.

CourseOutcomes:

After successfutompletion ofthis coursethe studentwill beableto

CO1:ExploreaboutDBMS architecturedatabaseesignsdatabasenodeling

CO2:ExtendaboutER-Diagramand UML, RelationalAlgebraandRelationalCalculus

COa3:Distinguishthe normalizatiortheory

CO4:Apply Structuredquerylanguagg SQL) andConstraints

COb5:Evaluate various transaction processing, concurrency control mechanisms and database
protectionmechanisms
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Text Book:
1. A Silberschatz, H Korth, S Sudarshan,Database Systemand Concepts Mc

Graw-Hill , Sixth Edition,2019.

ReferenceBooks:
1. Raghu Ramakrishnanand Johannes Gehrkeé)atabase Management Systen(8/e),
McGraw Hill, 2003.
2. Atul Kahate,Introduction to Database Management SystdPemrsorEducation, Tenth
Impression2012
3. C.J Date, An Introduction toDatabase SystenAddison Wesley Publishing Third
Edition, 1998

E-Resources
1. https://lwww.tutorialspoihcom/sql/sgirdbmsconcepts.htm
2. https://www.coursera.org/projects/introductitmrelationaldatabasendsq|
3. https://onlinecourses.nptel.ac.in/noc21_cs04/preview

Course
Outcomes Programme Outcomes
CO PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | Total
CO1 9 1 3 3 3 3 3 25
CO2 9 1 1 3 3 3 3 23
CO3 9 3 3 3 9 9 9 45
CO4 9 1 9 3 9 9 9 49
CO5 9 3 9 3 9 9 9 51
Total 45 9 25 15 33 33 33 193
Low-1 Medium-3 High-9
Core VIl -RDBMS Lab
(For StudentsAdmitted from 202223)
Semester: IV Hours/week: 4
SubjectCode: IBITC42P Credit: 4
CourseObijectives:
1..TheStudents ggpractical knowledgen designingand creatindrelational Database
Management

2. To understand various advanapgeressuch as relational constraints, joins, set
operations, aggregdtenctions,trigger, viewsand embedded SQL

SQL PROGRAMS:
DDL
1. Createanaddresgablewith fields name, doorno, street& city

fldescribdts structure
flalterthetableto includepincode
flalterthetable to modifystreetcolumn
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fldropthetable

DML
2. Createastudent tablevith regno,name, aganddept.
9 insertrecords
1 deletethe students withgeabove20
1 truncateand drop theable
Functions
3.Createanemployedable withfields eno ,ename sex ,age& years ofexperience
ffind outtheno. offemale employees
{find outtheemployeewvith agerangingbetweer30 and35
1 list outthe employeewho areworking morethan5 years
4.Createalibrary file with fields accno,title,author,cost 8o ofcopies
{1 Arrangethe booksaccordingto accno
{ Find out the totalno. of booksavailable inthe library
9 Find out the boolof minimum cost
5. Createaplayertablewith fields name,sports(cricket,hockey,etc.),a&yeountry
T find out theeldest andoungest player
T groupplayers according teports
list outtheIndianplayers
Write theSQL queries tallustrate all numbefunctions
Write theSQL queries to illustrateatefunctions
Write theSQL queriesto illustrate allstringfunctions
9. Createanitemtablewithf i e | mind,gemname, quantity & pricand insertecords.
10.lllustratethe comparisoroperators (betweetke, in & isnull)
11.Createatablewith the fields clientno, clientname& phoneno lllustratéhe set
operatorgunion pnionall,minus &intersect
12 Createastudenttablewith f. i “e dlegh@n@me English,Tamil, Mathsandtotal & insert
records
1 Arrangeall recordsaccordingto total
1 Findthestudent whaot first mark inMaths
1 List out thestudents whose name starts witl$ 6
13.Createaninventorytablewith field s 6 i itemnmameo gnty, pricandreorderlevel
{ insertrecords
1 updatethe gnty when itgoes less thameorderlevel
1 listtheitemswith pricelessthan100
14 Createanemployedable withfields ecode enameage& salary anctreate alepartment
tablewithfields ecode designation, deptcod dept. lllustrate joinsand sulgueries
usingtheabovetables.
Constraints
15.Createa vendormastetablewith fieldsvencode,venname,plaaedphoneno
Createanordermastetablewith fieldsitem no, itemcode,vencodgnty andorderdate
lllustratethe following constraints using the abotables
vencodeasprimarykeyin vendormaster
f vencodeasforeignkeyin ordermaster
T phonenaasunique
 placeasnotnull &gnty >100

o N o
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TCL
16. SQLqueriedto illustrate TCL commandgsavepointyollbackandcommit)
PL/ SQL:
Formula Substitution
17. PL/ SQL blockto find out the largestamongthreenumbers
18. PL/SQL blockto print the multiplication table fogivenmultiplier
Functions
19. Writea PL/SQLDblock to find thesum ofdigits of agiven number. Uskinction
20. Write a PL/SQLblock to findthefactorial of agivennumberusing dunction
Cursor
21 Createalibrary table withfields accno,title author angbrice & insertrecordswrite a
PL/SQLDblockto illustrate implicitcursor
Procedure
22. Createa student table with fields regno,name, maths ,physics&biology and insert
records ,writea PL/SQL blockto find the total average& gradeusingprocedure
23. Createan electricity bill table with fields Custcode, custnamettgpe,
prevreading, currreading, UNIT®stperUNIT & totalamountWriteaPL/SQL
blocktofind thetotalamountor all customersisingthefollowing-condition
Cust type Cost pelUNIT
i.Domestic Rs. 3/
ii.Office Rs. 4/
iii.Factory Rs. 6/
Exception Handling
24. Write a PL/SQLblock to illustrate thdollowing predefinedgexceptions
a.too_many_rows
b.no_data_found
25. Createa table with fields itemno, itemname, gntyaetk & gntydelivered, write a
PL/SQL blockusinguserdefine@xceptionto indicatewhen mordtems havebeen
delivered tharrdered
Triggers
26. Creatingandexecutingriggers
Note: - Questionsfor Internal and External examinationwill be basedon conceptlearnt

CourseOutcomes:

After successful completioof the coursethe studentsvill be able to
CO1: Build DDL, DML and TCL commands

CO2: Makeuseof implementing constrainig tables

CO3: Apply to createblock structurgorogramminganguage

CO4: Createthe conceptof functions.

COS5:'Developthe proceduresexceptions, triggers iRL/SQLblock

Course
Qutcomes Programme Outcomes

CcoO PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | Total
Co1 9 1 3 3 3 3 3 25
CO2 9 1 1 3 3 3 3 23
CO3 9 3 3 3 9 9 9 45
CO4 9 1 9 3 9 9 9 49
CO5 9 3 9 3 9 9 9 51
Total 45 9 25 15 33 33 33 193
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Low-1 Medium-3 High-9

SEC IV i Programming in PHP Lab
(For StudentsAdmittedfrom 202223)

SemesterilV Hours/week 2
SubjectCode: IBITS44P Credit : 2
CourseObijectives:
1. Tounderstandhe conceptof regularexpressiongcludingmodifiers,operatorsand
metacharacters

2. TodevelopPHP programshat usevariousPHP libraryfunctions andhatmanipulate
files anddirectories

Program List:

To print Sum ofdigits

To print factorialof anumber

To displaycount, from10 to20 usingoop

To print prime number

To checkArmstrongnumber

To checkPalindromenumber

To swaptwo numbers withandwithout using thirdvariable

To find if the given yeaiis leapyear or not

. Toreverseghenumberwith strrev()

10 .To showdayof theweek(for eg: Monday)basedon numberausingSwitch/casstatements
11.To print numbertriangle

12.To print alphabetriangle

13.To check student gradsasedon the marks using-#lsestatement

14 Using nestedor loop thatcreatesa chessoard

Note: - Questionsfor Internal and External examinationwill be basedon concept learnt

CoNoORMONE

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Describethe fundamentals oPHP languagen trivial problem solving.
CO2: Determinesolutionto a problemandapply controlstructures.

COa3: Simplify theuse of strings and string handling functions.

CO4: Justify real time applications using PHP language features.

CO5: Buildskill on problem solvingyy constructing algorithms

Course
Outcomeg Programme Outcomes

CcoO PO1| PO2 | PO3 |PO4|PO5|PO6|PO7| Total
Co1 9 3 1 1 9 1 1 25
CO2 9 3 3 3 9 3 3 33
COo3 9 3 1 3 9 9 3 37
CO4 9 3 3 3 9 9 3 39
CO5 9 3 3 3 9 9 3 39
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| Total | 45| 15 | 11 | 13| 45| 31 | 13 | 173 |
Low-1 Medium-3 High-9

Core IX - Software Engineering
(For StudentsAdmitted from 202223)

SemesterV Hours/week: 6
SubjectCode: IBITC51 Credit: 5
CourseObijectives:

1.To provide the idea of decomposingthe given problem into analysis; design,
implementationtesting and maintenance phases andvie an idea of using.various
process models in the software induatigordingo given circumstances

2. To gaintheknowledgeof how analysis design,implementationtestingandmaintenance
processeareconducted ira softwareproject

Unit | (18 hours)
Introduction: The Nature of Software i Changing nature of software i Software
Engineering: The Softward’rocess Software EngineeringPractie&oftware Development
Myths - Software Process Structure:A Generic Process ModelDefining a Framewrk
Activity - Identifying a Task set Process Patterrid’rocesdModels: - PrescriptiveProcess
Modelsi SpecializedProcessviodels.

Unit 1l (18 hours)
Understanding Requirements: - RequirementsEngineering - Eliciting requirements
Developirg Use CasesBuilding the " Analysis ModeNegotiating Requirements
Requirements Monitoring Validatirgequirements Requirements Modeling: - Scenario
BasedModelingDesign Engineering: Designwithin the contextof softwareengineering
DesignProcess Design ConceptsDesignModel i Architectural Design: - Architectural
Styles- ArchitecturalDesign.

Unit 1 (18 hours)
Software Testing StrategiesA strategic approach to software testingtrategic issuegest
strategies foconventional softarei test strategies for objeabriented softwarevalidation
testingsystem .testingtheart of debugginglesting Conventional Applications: Software
Testing FundamentalsWhite-Box testingi Basis PathTesting Control Structure Testing
Black-Box | Tesing- ModelBased Testingesting for Reallime Systems- Patterns for
SoftwareT esting.

unit.v (18 hours)

Risk Management: Reactive Versus Proactive Risk StrategieSoftware Risks- Risk
Identification i Risk Projectioni Risk Refinementi Risk Mitigation, Monitoring and
Managemeni RMMM PlanQuality concepts i SoftwareQuality i Achieving Software
Qualityi ReviewTechniques:i ReviewMetricsand Their Usé Informal Reviews Formal
Technical Reviewsi Software Quality Assurance - Elemeris of Software Quality
Assurancei SQA Processesand Product Characteristics- SQA Tasks, Goals, and
MetricsFormal Approaches to SQA Statistical Software Quality AssuraneeSoftware
Reliability i The 1ISO 900Quality standard$ SQA plan.

Unit V (18 hours)
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Agile Development: - Agility and the Cost of ChangeAgile Process- Extreme
Programming Other AgileProcess Models A Tool Set for the Agile Proces$iuman
Aspects of Software Engineering: Characteristics of a Software Engineérhe Software
Team - Team Structures Agile Teams- Software Engineering Using the Cloud -
Collaboration Tools Global Teams.

CourseOutcomes:

After successful completioof this course, studewill be able to

CO1.: Explaina processnodel for asoftwareprojectdevelopment

CO2: Apply project managemenand requirementanalysis,principlesto software project
development

CO3: Analyzethecost estimatand problentomplexity usingsarious estimatiotechniques

CO4: Comparehe SRS, desigalocument, projegblan ofgivensoftware system

COb5: Generatdestcases usinghe techniquesnvolved inselecting:(a) White Box testing
(b) Block Box testing

Text Book:
1. RogerS. PressmanSoftwareEngineeringA P r a ¢ ti ApproacteTat&@McGraw Hill
Eighth Edition, 2015.

ReferenceBooks:

1. lan Sommerville SoftwareEngineering Pearson Educatio§eventhEdition, 2004

2. Samarjeetkaur, Sandhir SharmaP.P Singh,Software Engineerinj Complete Course
Book Deep &DeepPublications2006

3. Waman S Jawadek&Bpftware EngineeringPrinciples and PracticeTata McGraw Hill,
2004

E-Resources
1. https://nptel.ac.in/courses/106/105/106105182/
2. https://www.coursera.org/courses?query=software%20engineering

Course
Outcomesg Programme Outcomes
Co PO1| PO2 | PO3 [ PO4|PO5|PO6| PO7| Total
Co1 9 9 3 3 9 9 3 45
CcO2 9 9 9 3 9 9 9 57
CO3 9 9 9 3 9 9 9 57
CO4 9 9 3 3 9 9 9 51
CO5 9 9 9 3 9 9 9 57
Total 45 | 45 33 |15 |45 [45 | 39 267
Low-1 Medium-3 High-9
Core X - Operating Systems
(For StudentsAdmittedfrom 202223)
SemesterV Hours/week: 6
SubjectCode IBITC52 Credit: 5
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CourseObijectives:
1. To understand the services provided by and the design of an opexydieg.
2. To understandvhata processs andhow processearesynchraized andscheduled

Unit | hou(&g
Introduction: What is an Operating SysterMainframe systems desktop systeras
MultiprocessorSygemsnDistributed systems ClusteredSystems Real time systems Hand
heldsystemperating SystemStructure: SystemcomponentsOperatingSystem services
Systemcalls - Systemstructure.

Unit 1l (18.hours)
Processes:Processconcept processscheduling operationson processesinter process
Communication CPU Scheduling Basic Concepts Scheduling Criteria “Scheduling
algorithms Process Synchronization: Background The critical section “problem Mutex
Locks-semaphoresdvonitors.

Unit 1 hoyf<g
Deadlock: System ModeDeadlock CharacterizationMetheds -of Handling Deadloek
Deadlock Prevention Deadlock Avoidance Deadlock Detection Recovery from
DeadlockMemory management Background Contiguousmemoryallocatior Swapping.

Unit IV (18 hours)
Virtual memory: Background Demand pagingCopyon-Develop -Page replacement
ThrashingFile systeminterface: File concepts access methodDirectory structureMass
storagestructure: Overviewof massstoragestructureHDD SchedulingNVM Scheduling.

Unit V (18 hours)
Protection: Goals of protectiondoemain of protectionAccess matrix Implementation of
Access matrix revocation ‘of access rightsSecurity: The security problem User
authentication Program-threatsSystemthreats securing systems and facilitieBitrusion
detection Cryptography.

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Remember the structure of operating system and scheduling algorithms
CO2: Applythe concept of process scheduling, deadlocks and its recovery
CO3: Analyzethe backgoundof memorywith segmentation and paging

CO4: Evaluatdile management witkile organization, andisk scheduling

COb: CreateSecuringsystemsandfacilitites

Text Book:
1. AbrahamG SilberschatzQperatingSystemWiley Publishey TenthEdition, 2017

Reference Books:

1. Milan Milenkovic, Operating System Concepts & Desigirata McGraw Hill, Second
Edition,1997

2. Peter Baer Galvin and Robert Neilson Boyplied Operating system concepd®hn
Wiley & Sons,First Edition,2000Q
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3. DhananjayM. DhamdhereOperating SystemA ConcepiBasedApproach Tata McGraw
Hill, Third Edition,2012

4. W. Stallings,OperatingSystemdnternals& DesignPrinciples PrenticeHall of India,
Fifth Edition, 2008.

E-Resources:

1.https://nptel.ac.in/courses/106/105/106105214/
2.https://nptel.ac.in/courses/106/106/106106144/
3.https://onlinecourses.nptel.ac.in/noc21_cs44/preview

4 .https//www.udacity.com/course/introductign-operatingsystems-ud923
5.https://onlinecourses.nptel.ac.in/noc21_cs72/preview

Course
Outcomes| Programme Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6 | PO7 ] Total
CO1 9 3 3 9 3 9 9 45
CO2 9 3 3 3 9 9 9 45
CO3 9 3 9 9 3 9 9 51
CO4 9 3 9 3 9 9 9 51
CO5 9 3 9 9 9 9 9 57
Total 45 | 15 33 | 334 331 45 | 45 249
Low-1 Medium3 High-9
Core Xl - Data Structures and Algorithms
(For/StudentsAdmittedfrom 202223)
Semester V Hours/week: 6
SubjectCode IBITC53 Credit: 5
CourseObijectives:

1. Tounderstandhefundamentatlesignanalysisjmplementatiorof basicdatastructures,
specificatiomndanalysis oprograms

2. Tounderstan@boutsignificanceof algorithmsin thecomputeffield andvariousaspect®f
algorithndevelopment

Unit | (18 hours)
Introduction: History of Algorithms- Data structures and AlgorithmsData structure
Definition andClassification.Stacks:Introduction- stackOperation- Application. Queues:
Introduction- Operation circularQueues Other Types oQueues Application.

Unit 1l hou(E3
Linked Lists: Introduction- Singly Linked Lists- Circularly Linked List- Doubly Linked

List - Multiply Linked List - Application. Trees and Binary Trees: Introduction-Trees:
Definition and Basic TerminologiesRepresentatiorof Trees -Binary Tree Traversals-
Threadedinary Treesi Applications.

Unit [l hoyts
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Graphs: IntroductionDefinitions and Basic TerminologiesRepresentations of Graphs
Graph Traversals Singlesource & All pairs shortest paths problem Minimum cost

spanning trees. Bary Search Trees andAVL Trees: Introduction- Binary Search Trees:
Definition and OperationsAVL Trees: Definition andperations Applications.

Unit IV (18 hours)
Red-Black Trees and Splay Trees:RedBlack Trees- Applications. Hash Tables:
IntroductionHash TableStructure- Hash Functions Linear Open AddressingChaining -
Applications. Searching: IntroductionLinear SearchTranspose Sequential: Search
InterpolationSearch Binary Search FibonacciSearch OtheiSearchlechniques.

Unit V (18 hours)
Internal Sorting: Introduction - BubbleSort- InsertionSort- SelectionSort- MergeSort-
Shell Sort - QuickSort - Heap Sort- Radix Sort- Algorithms: Algorithm_Specification
Performance analyst Asymptoticnotation.

CourseQOutcomes

After successfutompletion ofthis coursethe studentwill beableto

CO1.: Explainthebasicsconcept ofdatastructuresandalgorithm stacksgueuesandlists

CO2: Distinguish about knowledge of tree and grapbiscepts

COa3: Analyzethe conceptsaboutsearchingandsortingtechniques

CO4: Demonstrate thgypes of trees

CO5: Evaluateaboutalgorithmandstepby stepapproachn solvingproblemswith thehelp of
fundamentatiatastructure

Text Books:

1. VijayalakshmiPai G A, Data structuresand Algorithms, Concepts, Techniguesand
Application TataMcGraw-Hill. Education2008

2. Ellis Horowitz, Sartaj Sahni,- Sanguthevar RajasekaFamdamentals of Computer
Algorithmspniversities Pres$Secad Edition, 2008

ReferenceBooks:

1. Alfred V. Aho, JohnE. Hopcroft, Jeffrey D. Ullman, Data Structuresand Algorithms
Dorling Kindersleyindia), 2013

2. PatelR B, ExpertData Structureswith C, Khanna BookPublishing Third Edition, 2000

E-Resources

1. http://www.davereed.com/csc427.F04/

2. http://www.math.tau.ac.il/~matias/ds03.html

3. https://onlinecourses.nptel.ac.in/noc22_cs26/preview
4. https://nptel.ac.in/courses/106/106/106106127/

Course
Outcomes Programme Outcomes

CO PO1| PO2 | PO3 | PO4|PO5| PO6 | PO7| Total
Co1 9 3 1 1 3 1 1 19
CO2 9 3 9 1 9 1 3 35
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CO3 9 1 9 9 1 1 3 33

CO4 9 3 3 3 3 3 3 27

CO5 9 1 1 9 9 9 3 41

Total 45 | 11 23 [ 23| 25| 15 | 13 155

Low-1 Medium-3 High-9
DSEI i a) Computer SystemArchitecture
(For StudentsAdmitted from2022-23)

Semester V Hours/week: 4
SubjectCode: IBITESA Credit: 4

CourseObijectives:
1. To understand the structure, function and characteristics of:computer systems and
understand thdesignof thevarious functional units and componentEomputers
2. To identify the elements of modern instructions seid theirimpact on processor
design, explain thieinction of each element of a memory hierarchy and identify and
compare different methods foomputer 1/0

Unit | (12 hours)
Basic Computer Organization and Design: Instruction Codesi Computer Registers
Computer Instruction§iming and Control <i Instruction Cycler Memory Reference
Instructions’ Input-Outputandinterrupts.

Unit Il (12 hours)
Micro programmed Control: Control*"Memoryi Address Sequencing Micro program
Examples Desigrof Control Unit.

Unit [l (12 hours)
Central Processing Unit:sntroduction i General Register Organization Instruction
Formats i Addressing ModesData Transfer and Manipulan-Program ContreRISC
Pipeline and Vector Processing: Parallel ProcessingPipelineArithmetic Pipeline
Instruction Pipeliné/ector Processing.

Unit IV (12 hours)
Input -Output Organization: Peripheral Deviced /O interfacei Asynchronous Data
Transferl ‘Modes ofTransfer-Direct Memory Access Input Output Processor (Excluding
IBM._andIntel IOPs).

Unit V. (12 hours)
Memory Organization: Memory-Main Memoryi Auxiliary Memory - AssociativeMemory
T*CachéMemory-Virtual MemoryMemory Managemertardware.

CourseQOutcomes

After successfutompletion ofthis course studentwill beableto

COL1: Definethe fundamental organization @atomputer system

CO2: Explaintheconcepif sequencingdesigningpipeline andvector processinmethods
CO3: Examinethe functionof input-output organization
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CO4: Comparevariouspipelineconcepts
CO5: Distinguishthe organization ofvariouspartsof a systemmemoryhierarchy

Text Book:
1. Morris Mano M.Computer System Architectuferentice Hall of India2011

ReferenceBooks:

1. William Stallings,ComputerOrganizationand Architecture PearsorEducation Eighth
Edition, 201Q

2. Morris Mano,Digital Login and Computer DesigRrentice Hall of Indi&00L

E-Resource
1. https://nptel.ac.in/courses/106/105/106105163/

Course
QOutcomesg Programme Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 3 1 3 3 3 31
CO2 9 3 3 3 9 9 3 39
CO3 3 9 3 3 3 3 3 27
CO4 9 3 9 3 3 3 3 33
CO5 3 9 3 3 9 3 3 33
Total 33 | 33 2L .13 ) 27 | 21 | 15 163
Low-1 Medium-3 High-9
DSEI - b).Cloud and Distributed Computing
(For StudentsAdmitted from 2022-23)
SemesterV Hours/Week: 4
SubjectCode: IBITE5SB Credit: 4

CourseObijectives:
1. To impartthe completeunderstandingf cloud, virtualizationanddistributedclouds
2. Tounderstand thieader election cloudanddistributedsystems

Unit | (12 hours)
Introduction to Cloud, Virtualization, and Virtual Machine: Introduction to Cloud
Computing- Features of T o d a yobids- IntBoduction toVirtualization - Mitigation
Techniquedor VM Migration

Network Virtualization and Geo-Distributed Clouds: Introduction- Cloud Computing and
ServerVirtualization - Networking of Virtual Machines Insidehe Hypervisori Docker -
SoftwareDefined NetworkNetwork Virtualization in MultiTenant Data Centers: VL2
Network Virtualization in MultiTenant Dat&enters:NVP - GeaDistributed Cloud Data
Centers.

Unit Il (12 hours)
Leader Election in Cloud, Distributed Systems, and Industry Systemstntroduction -
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Leader Election ifRings (Classical Distributed AlgorithmsRing Leader Election and Bully
Leader Election Algathms - Classical Algorithm: Ring Election Algorithm Classical
Algorithm: Bully Election- Industry SystemsGoogle Chubby and Apach&ooKeeper-
Designof ZooKeeper

Classical Distributed Algorithms and the Industry Systems: Introduction - Time and
Clock Synchronization in Cloud Data CenteKey Challenges Clock Synchronization
Algorithms for Recordingslobal Stateand Snapshot Mutual Exclusion Algorithms for
Distributed Systems.

Unit I (12 hours)
Consensus, Paxos, and Recovery in Clouds$ntroduction i Consensusi Byzantine
Agreement FailureandRecovery approaches in Distributed syst€tmud Storage: Key-
Value Stores/NoSQIlStoresandHBase:Designof Key-Value Stores- Designhof HBase.

Unit IV (12 hours)
P2P Systems and Their applications in Industry systemsIntroduction -itcoin crypto
currency systermBlockchaintechnology and its applications beyond bitcoin solutions
Cloud Applications: MapReduceSpark, andApache Kafka MapReduceSparkKafka.

Unit V (12 hours)
Cloud-Native Computing: Introduction i Micro servicesi Docker T Kubernetes-
Introduction to Edg€omputing - Classification ofEdge Computing. Software-Defined
Networking and Network Function Virtualization: Introduction - SoftwareDefined
Networking - Applications and Use CasesSoftwareDefined NFV - Network Slicing -
Ongoing ResearcBpportunities.

CourseOutcomes:

After successfutompletion ofthis course the studentwill beableto

CO1.: Identify thefeaturesof cloudcomputingand virtualization

CO2: Demonstrateheleader-electiomndclassicalistributedalgorithms

COa3: Classifytypes ofconsensugaxos, recoverin cloudsandcloudstorage

CO4: Justfy P2Psystemsandcloud applications

COb5: Formulate the.cloud native computing, softweedined networking and network
functionvirtualization

Text Book:
1. Rajiv MisraandYashwantSinghPatel,Cloudand Distributed Computing:Algorithmsand
SystemsWiley EmergingTechnologySeries 2020

ReferenceBooks:

1. Chris Dotson,Practical Cloud Security: A Guide for SecubBesign and Deployment
O'Reilly Medig First Edition,2019.

2. Rajkumar Buyya, Christian Vecchiola and Thamarai Séastering Cloud Computing
Tata McGraviill, 2017.

3. RajkumarBuyya, JamesBroberg, Andrzej Goscinski, Cloud ComputingPrinciples and
Paradigns JohrWiley & SonsPublishers2011

4. Toby Velte, Anthony Velte and Robert Elsenpet@ioud ComputingA Practical
Approach TataMcGraw Hill, 2010
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E - Resources:

1. https://nptel.ac.in/courses/106/104/106104182/

2. https://www.amazon.in/Clou®istributedComputingAlgorithms-
Systems/dp/8126520272?asin=B086V7Q2KW&revisionld=&format=4&depth=1

Course
Outcomeg Programme Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 1 3 9 3 1 9 35
CO2 9 1 9 9 3 1 i3 35
CO3 9 3 3 9 3 1 9 37
CO4 3 9 9 9 9 3 9 51
CO5 3 9 9 9 9 3 9 51
Total 33 | 23 33 145|271 9 39 209
Low-1 Medium-3 High-9
DSEIl - a) Blockchain Technology
(For StudentAdmitted from-2022-23)
Semester: V Hours/&eek:
SubjectCode IBITESC Credit: 4
CourseObjectives:

1.To understandhow blockchainSystem(Bitcoin andEthereum)works
2.To integratadeas fromblockchaintechnologyinto their own projects

Unit | (12 hours)
Introduction of Block chain:“Block 101-Distributed SystemsConsensud he history of
block chain Introductionof block chainFeaturef blockchainApplicationsof block chain
technologyTiers of Blockchain technologfConsensus in block chal@AP theorem and
block chainBenefits and limitations d8lockchain.

Unit Il (12 hours)
Cryptography and Technical Foundations IntroductionMathematicsi Cryptography-
Confidentiality- Integrity-AuthenticatioaNon repudiatioPAccountabilityBlock Ciphers
DESAES-Public and Private keysRSA-hash FunctionsSecure hash algorithmsMerkle
treesPatriciatreesDHT-ECDSA-Financialmarketsandrading TradingExchanging.

Unit HI hoyfs)
Bitcoin: Bitcoin definitionstransactiongypes of transactiorg/hat is UTXGBIlock chain
The genesis dBlock-Thebitcoin networkwalletsAlternativecoins: TheoreticaFoundations
Alternativesof Proof ofWork-Proofof stakeNamecoin-Litecoin.

Unit IV (12 hours)
Ethereum101: IntroductiorEthereum block chaiithe consensus mechanidrhe world
statethe accountstateTransactiongContractcreationtransactioAMessagecall transaction
Elements of ethereum block chainEVM-Execution EnvironmertOpcodes andtheir
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meaningAccountsBlock-Block header.

Unit V (12 hours)
BlockChaini Outside of Currencies: Internet of thingdoT Block chain experiment
Governmentealth FinanceEmergingTrends:ABC&nterprisegradeblockchains

PrivateBlockchainstartupsstandardization EnhancementReal worll Implementations
ConsortiaEducation in block chain technologi&snploymentCrypto Economics.

CourseOutcomes:

After successfutompletion ofthis coursethestudentwill beableto

CO1: Explain thefundamental concetf block chain ancconsensus algithm
CO2: Apply cryptographyalgorithmsin protecting theblock chain

CO3: How transactions helth bitcoin

CO4: Developanapplicationin ethereunframework

COb5: Design block chain technology in populietds

Text Book:
1. Imran Bashir,MasteringBlockchain: Deeperinsightsinto decentralizationCryptography,
Bitcoinand Popular block chairframeworksPackt Publishing, 2017

ReferenceBooks:

1. AndreasAntonopoulos, SatositNakamotoMasteringBitcoin, O6 Re k014 vy ,

2. Roger WattenhofeiThe Science dhe.Blockchain CreateSpace Independent Publishing,
2016

3. Narayanan,J. Bonneau,E. Felten,A.-Miller, S. Goldfeder,Bitcoin and Cryptocurrency
TechnologiesA Comprehensivintroduction Princeton UniversityPress2016

E-Resources:

1. https://nptel.ain/courses/106/104/106104220/#

2. htps://lwww.udeny.com/course/builgyour-blockchainaz/

3 https:/lwww.mygreatlearning.com/academy/letonfree/courses/blockchaipasics

Course
Outcomes Programme Outcomes
CcO PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | Total
CO1 9 9 9 3 3 9 9 51
CO2 9 3 9 9 9 9 9 57
CO3 9 3 9 3 9 9 9 51
CO4 9 3 9 3 9 9 9 51
CO5 9 3 9 3 9 3 9 45
Total 45 21 45 21 39 39 | 45 255
Low-1 Medium3 High-9
DSEIl - b) Internet of Things
(For StudentsAdmittedfrom 202223)
Semester: V Hours/week: 4
SubjectCode IBITESD Credit: 4
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CourseObjectives:
1. Studentsvill be exploredto theinterconnectiorandintegrationof the physicalworld
andthe cybespaceThey arealso ablgo design & developoT devices
2. Makethestudents t@pplyloT datafor business solutiom variousdomainsin secured
manner

Unit | (12hours)
Introduction to IoT: Introductionto IoT- Enablingtechnologiesof 10T - Al andMachine
Learning- Physicabnd logical design of 10T IoT Refeence Architecture loT<Functional
Architecture- 10T levels andleployment templates.

Unit 1l hous2
loT and M2M: Introductionto M2M 1 DifferencebetweenloT andM2M- SDNandNFV for

loT- 10T SystenManagementwith NETCONFRYANG- Need for I0TSystemdvianagement
SNMP.

Unit [l (22 hours)
loT Platforms Design Methodology: Step 1 to Step t0Case Study on IoT System for
Weather MonitoringMotivation for Using Python 0T "SystemsLogical Design using
Python Introduction.

Unit IV (12 hours)
Installing Python- Python Data Types and Data Structu@emtrol FlowFunctions
Modules Packaged-ile HandlingDate/Time Operations Classes Python Packages of
Internetfor 10T.loT Physical Devices and-EndpointsWhat is an loT DeviceExemplary
Device: Raspberry PAbout théboardLinux and Raspberry PRaspberry Pinterfaces.

Unit V (12hours)
IOT Physical Servers.and Cloud Offerings: Introductionto Cloud StorageModels and
Communication API-WAMP-AutoBahn for loT-Xively Cloud for loT-Python Web
Application Framework-Amazon Web Services for [0T- Home AutomatiorCities
EnvironmentAgriculture-ProductivityApplications.

CourseOutcomes:

After successfutompletion ofthis coursethe studenwill beableto

CO1: Recall-the importance of smart objects and smart environment

CO2: Define loTand M2M

COa3: Create loTplatformsusing desigimethodology

CO4: PerformWiFi data communicationsemote datatoragen cloudand handlehe data
usingwebapplications

COb5: DeveloppotentialproblemsandsolutionsusingloT

Text Book:
1. Arshdee@Bahga.\VijayMadisetti,Internetof Things:AHandsOnApproach Universities
Press2015.

ReferenceBooks:
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1. Charles PlattiMiakeElectronicsi Learning by discoveryO'Reilly Media,2015.
2. MichaelMiller, Thelnternetof Things Pearsorindia, 2015.

E-Resources:
1. NPTEL: https://nptel.ac.in/courses/106/105/106105166/
2. https://www.classcentral.com/coefswayarrintroductionto-internetof-things10093

Course
Outcomes Programme Outcomes
CO PO1| PO2 | PO3 |PO4|PO5|PO6|PO7| Total
Co1 9 9 9 3 3 9 9 51
CO2 9 3 9 9 9 9 9 57
CO3 9 3 9 3 9 9 9 51
CO4 9 3 9 3 9 9 9 51
CO5 9 3 9 3 9 3 9 45
Total 45 | 21 45 [ 21 | 39 |39 45 255
Low-1 Medium-3 High-9
SEC V- Linux and Shell Programming Lab
(For StudentAdmitted from 2022-23)
Semester: V Hours/week: 2
SubjectCode: IBITS54P Credit: 2

CourseObijectives:
1. Tounderstan@ndmakeeffective useof linux utilities andshellscriptinglanguageo
solveproblens
2. Todeveloptheskills necessaryor systemgprogrammingncludingfile system
programmingprocessand signal management and iApeocessommunication

Program List

Built-in Commands

1. Write ashell programo usewho commands

2. Write ashell progranto uselist commands

3. Write ashell progranto usesortcommands

4. Write ashell program taussewc commands

5. Write ashellprogramto use catommands

Formula Substitution

6.. Write ashellprogran tofind oddor evennumber

7. Write ashellprogram tdind smallesemong threeaumbers
8. Write ashellprogram tdfind thefactorialvalue

9. Write ashellprogramto displaymultiplicationtable

Switch case

10. Write ashellprogram tousecasestatement

Functions

11. Write ashellprogramto displayusernamepwd usingfunction
12. Find ageof aperson using sefate

Checking
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13. To check thegiven fileis adirectory omot

String Manipulation

14. Convertlowercasdo uppercasesing trstatement

Note: - Questionsfor the Internal/External examinationwill be basedon the concepts
learnt

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Summarizeshellcommandsscripts,managindiles, pipesandredirections

CO2: Apply appropriatdinux commandgo makeeffective useof the environment tasolve
problems

COa3: lllustrateshell scriptgo performrepetitivetasksusingwhile andfor loops

CO4: Evaluateshellfunctions

COb5: Derivecommaneline arguments

Course
QOutcomesg Programme Outcomes
CO PO1| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 3 1 9 9 9 49
CO2 9 9 3 1 9 9 9 49
CO3 9 9 3 1 9 9 9 49
CO4 9 9 3 1 9 9 9 49
CO5 9 9 3 1 9 9 9 49
Total 45 | 45 15 5 | 45| 45| 45 245
Low-1 Medium-3 High-9
Core XII"- Computer Networks
(For.StudentsAdmitted from 202223)
Semester: VI Hours/week: 6
SubjectCode: IBITC61 Credit: 5

CourseObijectives:
1. To build an‘'understanding afiefundamental conceptsf computenetworking
2. To identifythe different typesof networktopologies and protocolEndenumerate the
layers-ofthe OSlandTCP/IP model

Unit | hou(&g
Introduction: Uses of Computer Networkdetwork HardwareNetwork SoftwareReference
Models ExampleNetworks-Network Standardizatiofhysical Layer: Guided Transmission
MediaWirelesstransmission.

Unit Il (18 hours)
Data Link Layer. Data Link Layer Design Issudsror Detection and Correction
Elementary Data link ProtocolsSliding Window ProbcolsExample Data Link
ProtocolsMedium Access Control Sublayer:Channel Allocation Problesivultiple Access
ProtocolsEthernetWirelessLANs-DataLink Layer Switching.
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Unit 1 (18 hours)
Network Layer: Network layer Design Issudgouting Algoritims-Congestion Control
Algorithms-Qualityof ServicelnternetworkingNetwork Layer in thelnternet.

Unit IV (18 hours)
Transport Layer: Transport Servic&lements of Transport ProtocaBongestion Contrel
Internet TranspoRrotocols:.UDP -TCP

Unit V (18 hours)
Application Layer: Domain Name Systetlectronic MaitWorld Wide Web: HTTR
Streaming AudioandVideo.

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Explain conceptsf computemetworks

CO2: Apply the protocols oEomputer networki networkdesignand.implementation
COa3: Analysefunctions ofeachlayerin the OSland TCP/IRreferencanodel

CO4: Comparehe workingprincipleof variouslayer protocols

COb5: Designnetworksby usingprotocolsof computer networks

Text Book:
1. Andrew S Tanenbaum, David. J. Wether@lbmputer Network$?earsoducation Fifth
Edition, 2021

ReferenceBooks:

1. Behrouz A Forouzamata Communications & Networkingata McGraw Hill, Fourth
Edition, 2003

2. Douglas E Caner,Computer Networks and InterneRearson Education, Fourth Edition,
2004

E-Resources:

1. https://onlinecourses.swayam2.ac.in/fugcl9 cs10/preview
2. https://onlinecourses.swayam?2.ac.in/cec19_cs07/preview
3. https:/Inptel.ac.in/courses/106/105/106105081/

Course Programme Outcomes
Quteomes
CcO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 3 3 3 1 3 9 31
CO2 9 1 3 3 1 3 9 29
CO3 9 1 3 3 1 9 9 35
CO4 9 1 3 3 1 9 9 35
CO5 9 3 3 3 1 9 9 37
Total 45 9 15 | 15| 5 33 | 45 167
Low-1 Medium3 High-9

Core XIll - Programming in Java
(For StudentsAdmittedfrom 202223)
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Semester VI Hours/week: 6
SubjectCode: IBITC62 Credit: 4
CourseObjectives

1. To aqain knowledge aboubasicJavalanguagesyntax and semantide developjava
programs anduseconceptssuch as variables, conditionadnd iterativeexecution
methodsetc

2. To understand the fundamentals of objedented programing in Java, including
defining classes, objecitsyoking methods etc and exception handlimgchanisms

Unit | hou(&g
Fundamentalsof Object Oriented Programming: Introduction, object oriented paradigm
basic concept®f oopsi benefits of oops applications of OORsJava. Evolution: java
featuresijava Versus C and C++ java andinterneti java and WWW i web browsers
Overview of Java Language simple java program- moreof javai-application with two
classesijava program structuré java tokensi java statementsimplementinga java
program- javavirtual machine command linerguments.

Unit 1l (18 hours)
Constants, Variables, data typesDeclaration of variablegyiving values to variablescope
of variables' symbolic constants type casting getting valueof variables standard default
values Operators and Expressions Arithmetic operatorsi Relational operators logical
operatorg assignmentperators incremenanddecremenbperatord conditionaloperatori
bitwise operatori special operatorsi arithmeic expression$evaluation of expressioris
precedence of arithmetic operatbype conversion in expressiénoperatorprecedence and
associativityi mathematical functionsDecision making and Branching:if statementi
switch - ? : operatori DecisionMaking and Looping: while statemeni do statement for
statement jumpsn loops- labeled loops.

Unit [l hoyfs
Classes, Objects and.Methods: Introduction i defining a class, field declaratioii
methodsdeclarationi creating object$ accessing class membérgonstructors methods
overloadingi static member$ nestingof methods inheritance overridingmethods final
variablesand. methedsi final classesi finalizer methodsabstract methods and classes
visibility cantrol -‘Arrays Strings and Verctors : one dimensional arrdy creatingan array
Ttwo dimensional arrays 1 strings ivectors 1wrapper classesi Interfaces, Multiple
Inheritance defininginterfaces extendinginterfaces implementinginterfaces’ accessing
interfacevariables.

Unit IV oufsd h
Packages ,Putting classes together. Introduction- java API packages : using system
packagesnamingconventions creating packageisaccessing a packagesing a package
adding a class to a packageling classe$ Multithreaded Programming : creatingthreads
extendingthethreadclassi stoppingandblockinga thread life cycle ofathread using thread
methods-thread exceptiongthread priorityT synchronizationimplementingthe runnable
interface.

Unit V (18 hours)
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Managing Errors and Exception: Introductioni types of errors exceptions-syntax of
exception handlingodei multiple catchstatement$ usingfinally statemeni throwing our
own exceptions usingexceptionsordebugging Applet Programming: introductioni how
applets differ from applicationsi building applet codé applet life cyclei creating an
executable applétdesigning a web pageapplet tag adding applet to htnflle i running the
appleti moreabout appletagsi passing parameters Appletsi aligning thedisplay.

CourseOutcomes:

After successfutompletionof this course, student witieableto

CO1: Remembetheimportanceof javawith its datatypes,control statemestand class
fundamentals.

CO2: Apply the concepts of inheritance, method overriding and implement packages and
interfaces

CO3: Analyzethe concept of exceptiohandlingand multithreading

CO4: Evaluatestringbuffer handlingfunctions

CO5: Createappletprogramminghroughawt controls,layoutmanagersndmenus

Text Book:
1. E. BalaguruswamyProgrammingwith JAVA- A Primer,McGrawHill Professional2015

ReferenceBooks:

1. HerbertSchildt Java: TheCompleteReferenceMcGrawHill Professional2017.

2. RobertSedgewick& Kevin Waynelntroductionte.Programmingn Java Addison
Wesley 2017.

3. Y. DanielLiang, Introductionto JavaProgramming Pearson Educatio2017.

E-Resources:
1.https://spokettutorial.org/tutorialsearch/?search_foss=Java&search_lageeinglish
2.https://onlinecourses.swayamz2.ac.in/aic20_spl13/preview
3.https://spokettutorial.org/watch/Java/First+Java+Program/English/

4. https://sp&entutorial.org/tutorialsearch/?search_foss=Java&search_language=English

Course Programme Outcomes
Outcomeg
(6{0) PO1| PO2 | PO3 [ PO4| PO5|PO6|PO7| Total
CO1 9 9 3 1 9 9 9 49
CO2 9 9 3 1 9 9 9 49
CO3 9 9 3 1 9 9 9 49
CO4 9 9 3 1 9 9 9 49
CO5 9 9 3 1 9 9 9 49
Total 45 | 45 15 5 45 | 45 | 45 245
Low-1 Medium-3 High-9
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Core XIV - Programming in JavaLab
(For StudentAdmitted from 202223)

Semester: VI Hours/week: 5
SubjectCodeIBITC63P Credit: 4
CourseObjectives:

1. To makethe studentsgo understand programmirignguagelava andable
to createprogramdo solvesimplecalculations

2. To implement sorting ah searching programs, develop the programs for
string manipulations (case conversiewgersing, etc.)

Program List

Formula Substitution

1. Findthefactorialandbinomialcoefficient

2. Calculatemean yvariance andtandardieviation

3. Developtheprograms foNumberconversions

Checking

4. Developthe programdor Numberchecking(prime,perfect,etc.)

Generation

5. Developthe programgor Numbergeneratior(prime, perfect, etc.)

Array

6. Arrangenumbersand namesn order

7. Developthe programfor performingmatrix addtion, subtractionmultiplication &
transpose

Searching

8. Developtheprogramdor implementing lineasearchandbinarysearch

String

9. Developthe programgor doing Stringmanipulation(case conversiomgversinggtc.)

OOP Concepts

10. Developthe programs foimplementing inheritanasoncepts

11. Developtheprogramdor implementing exceptionandling

12. Developthe programdor implementingmultithreading

Applet

13. Developthe programgo handleKeyboardevents

14 Simulatea calculator(arithmeticoperationsysingGUI components

Note: = Questionsfor the external examination will be basedon the conceptdearnt

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

COL1: Outline Java programs that solve simple Mathematical problems, nehdieking and
numbegeneration.

CO2: Demonstratéhe conceptsf stringmanipulation)inearsearchand binarysearch.

COa3: lllustrateOOPIn Javaprogrammindike inheritance.

CO4: Evaluatethe multi-threadedrograms

CO5: Develop exceptiohandling andsUI components.
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Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 3 3 3 9 3 9 39
CO2 9 3 3 3 9 3 9 39
CO3 9 9 3 9 9 9 9 57
CO4 9 9 9 9 9 9 9 63
CO5 9 9 9 9 9 9 9 63
Total 45 | 33 27 | 33| 45| 33 | 45 261
Low-1 Medium-3 High-9
Core XV - Project
(For StudentsAdmitted from 202223)
SemesterVI Hours/Week: 6
SubjectCode: IBITC64PW Credit: 5

CourseObijectives:
1. To impartthe studentgo implementthe project bydatacollection,tool selection
2. To enhance thstudentdo selecthe programminganguagdor implementingthe
project

Project shall be a group project (group consistingof maximum of two members)

CourseOutcomes:

After successfutompletion ofthisCourse studentwill beableto

CO1.: Identifygoals,constraintsdeliverablesperformanceriteriaandresourceequirements
in consultatiorwith stakeholders

CO2: Apply theplan byexecutingthe code

COa3: lllustratethevariousaspect®f softwaredevelopmentor thetotal project

CO4: Evaluate the entire software project according to the specific problem

COb: Develop the softwarprojectby exeaiting with thevarious data.

Course Programme Outcomes
Qutcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 9 9 9 3 9 57
CO2 9 3 9 3 9 9 9 51
CO3 9 3 9 9 9 9 9 57
CO4 9 3 9 9 9 9 9 57
CO5 9 9 9 9 9 9 9 63
Total 45 | 27 45 | 39 | 45 | 39 [ 45 285
Low-1 Medium-3 High-9
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DSEIIl i a) Artificial Intelligence and Expert System
(For StudentAdmitted from 202223)

SemesterVI Hours/\Week:
Subject Code IBITEGA Credits: 4
CourseObijectives:
1. Tointroducethe basicprinciples,techniquesand applicationsf Artificial
Intelligence
2. To gainahistoricalperspective oAl and itsfoundations
Unit | (12 hours)

Introduction to Artificial Intelligencdntelligent Agents, Approaches. in Atrtificial
Intelligence, Definitions oArtificial Intelligence, Al problems,Featuresof Al Programs,
Importanceof Al, AdvantagesandDisadvantagesf Al.

Unit 1l houiE2

Applications of Artificial Intelligence Finance,Hospitalsand Medicine, Robotics, Expert
systemspPiagnosisPattern Recognition, Natural Language Processing, Game Playing, Image
Processing, Data mining, Big Datéining. Introduction'to-the'state space seaf®tate space
search, search techniques, Types of seag¢htchniques.

Unit [l (12 hours)
Heuristic Search Strategidypes of Heuristic Search techniques,Hill Climbing Search,
Simulated Annealingearch,A* Algorithm, AND-OR Graphs,Propertiesof the Heuristic
SearchAlgorithm, AdversarySearch,TheMINIMAX Algorithm.

Unit IV oufs2 h
Expert SystemsDefinitions ‘of Expert Systems, Features of Good Expert systems,
Architectureand Components  oExpert systems, Roles of the Individuals who interact with
the system, Advantages of ExpsystemspDisadvantagesf Expert Systems.

Unit V (12 hours)
Knowledge Representatiddefinitions of Knowledge Representation, Characteristics of
Good KnowledgeRepresentationBasics of Knowledge representationPropertiesof the
Symbolic representatiorof knowledge Properties of the Good knowledgepresentation
systems, Categories of knowledge representation scheypesof knowledgerepresentation
schemes.

CourseOutcomes:

After successfutompletion ofthecoursethestudentswill beableto

CO1: Demonstrate fundamental understanding otilseory of artificial intelligence and its
foundations

CO2: Apply basic principle®f Al in solutionsthat requirgroblem solvingijnference,
perception, knowledgepresentatiorand learning

CO3: Analyzetheirgaming skillsand learrabout &pertsystem

CO4: Evaluatethe learnerdor aspiringcareersn thefield of Artificial Intelligence

CO&5: Develop thegameplayingand planningf expertsystems
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Text Book:
1. 1.Gupta, G.NagpalArtificial Intelligence andExpert SystemsLaxmi Publications2018

ReferenceBooks:

1.V.S. JankiramanFoundation®f Artificial Intelligenceand ExpertSystemd_axmi
Publications2017

2. JoseplC.GiarratanoGaryD.Riley ,ExpertSystemsPrinciplesand Programming Fourth
Edition ,2018

3. Lavika Goel Artifici al Intelligence:Concepts andipplications Wiley India Private
Limited.

E-Resource

1. NPTEL: https://nptel.ac.in/courses/106/102/106102220/

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 [ PO4| PO5| PO6|PO7| Total
CO1 9 9 1 9 9 3 9 49
CO2 9 9 3 9 3 9 1 43
CO3 3 9 9 3 9 3 3 39
CO4 9 1 3 9 3 9 1 35
CO5 9 9 9 9 9 3 3 51
Total 39 [ 37 25 | 39| 33 | 27 | 17 217
Low-1 Medium-3 High-9
SEC VI'i OpenTechnologyLab
(For StudentsAdmitted from 202223)
SemesterVI Hours/week: 2
SubjectCode IBIT S65P Credits: 2

CourseObijectives:
1. Todeveloptechnicalsolutionsfor problemsusingthe opensourcesoftware(s)
2. Tolearnprogrammingn Python

List of Programs

Display Text

1. Todisplay any given texhessage

Formula Substitution

2. Todisplay Fibonaccseries

Array

3. To count thenumberof vowel in thestring

Function

4. To convert a date read from the user, given in DD/MM/YYYY format into wiiittenat.
For example, Enter datein DD/MM/YYYY Format: 16/7/2003 Output: 16 JuBQ03

5. To print thecontentsof afile in upperaseusingfunction

6. To sort the contents @tfile usingfunction
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Operator Overloading

7. ToimplementOperatorOverloading

Script

8. ToimplementArithmetic Quiz

9. To create @uttonwith thetext,i He Wb 0| d 0

10.To createa combo box with three elements. Whengalection is changed thelected
item is to be printed

11.To createa simpleapplicationwindow with menusandsubmenus

12.To createa simple application window with displaying lines

13.To createyour own websitdor displayingmessage

14.To createasimpleblog using models

Note: Questionsfor the Internal/External examinationwill be basedon the concepts

learnt

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Recallthe basic®f displayingnumbers andtring

CO2: Apply theconceptof controlstructuresand function(Predefinedanduserdefined)
CO3: Analyzingthe concepof arrayandfile

CO4: Explainoperator overloading

COb5: CreateGUI programmingandwebsite

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5 | PO6|PO7| Total
CO1 9 9 9 1 9 9 9 55
CO2 9 9 9 1 9 9 9 55
CO3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45 | 45 45 5 45 | 45 | 45 275
Low-1 Medium3 High-9
Extra Credit | - Corel Draw Lab
Semester:ll
Subject Code: IBITX2P Credit: 2

Course Objectives:
1. To understand various menu bars and graphic tools of Corel Draw
2. To make designs with very great accuracy

Corel Draw
l1.Craete a newspaper advertisement using Corell
2. Create a Bitmap Image and apply the auto tracing technique to that image.
3. Create an object and apply transformation technique.
4. Create a Parachute using the given spedsfiethods such as
a) Filling object using foundation fills b) Pattern Fill c) Interactive Fill Tool
5. Create a certificate template & merged with data files.
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6. Create any kind of invitation.

7. Create a Mirror object using Mirror command.

8. Create any kind of LOGO using Fit Text to Path technique.

9. Create a Flyer design.

10. Design a magazine cover

Note: Questions for the external examination will be based on concept learnt

Course Outcomes

After successful completion of this courseudent will be able to

CO1: Describe the concepts of tools and techniques in CorelDraw

CO2: Apply the concept of Creation and modification of algefor graphic design. purposes
CO3: Analyzevarious tools to design Flyers

CO4: Develop any kind of LOGQ@sing techniques in CorelDraw

COS5: Build design magazine and presentations

Course Programme Outcomes

Outcomes
CO PO1 [PO2| PO3 [PO4| PO5 | PO6 | PO7 | Total
COl1 9 3 1 1 9 1 1 25
CO2 9 3 3 1 9 1 3 29
CO3 9 3 3 3 9 3 3 33
CO4 9 3 3 3 9 3 3 33
CO5 9 3 9 3 9 3 9 45
Total 45 | 15| 49 [+11 45 11 19 | 165

Low-1 Medium3 High9
Extra Credit Il T Visual Basic Lab

Semester:lll
SubjectCode: IBITX3P Credit: 2

Course Objectives:
1. To undestand the concept of visual programming
2. To make designs with GUI

Program List

."Write a Visual basic program to find the simple and compound interest

»Write a Visual Basic program to check whether the given number is perfect or not
. Write a Visual Basiprogram to check given number is prime or not

. Write a Visual Basic program to check given number is Armstrong or not

. Write a Visual basic program to implement all date & time functions

. Write a Visual basic program to calculate the age of a person usemglaacontrol

. Write a Visual basic program to perform all string manipulations

. Write a Visual basic program to arrange the numbers in order

. Write a Visual basic program to implement menus

©OoONOUIBWNER
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Note: -Questions for the External examination will be based on theoncepts learnt

Course Outcomes
After successful completion of this course, student will be able to

CO1: Demonstrate the basics Wisual basicprogramming in terms of constructs, control

statements and functions
CO2: Apply visual studicsoftware
CO3: Enhance problem solving, programming and debugging skills
CO4: Plan thevB programming language
CO5: Analyze and implement the varioagentsof VB

Course Programme Outcomes
Outcomes
CO POl | PO2| PO3 [ PO4 | PO5 | PO6 | PO7 | Total
CO1 9 9 3 1 9 9 3 43
CO2 9 3 9 3 9 9 9 51
CO3 3 9 1 1 3 1 9 27
CO4 9 3 9 1 9 9 3 43
CO5 9 1 9 3 9 9 3 43
Total 39 25 31 9 39 37 27 207
Low-1 Mediurr3 High9
Extra Credit [Il+-R Tool Lab
SemesteriV
SubjectCode: IBITX4P Credit: 2

Course Objectives:
1. To understand the concept of R Tool
2. To implement statistics analysis

Program List

1. Write a Program.toimplementing correlation analysis

2. Write a Program to implementy regression analysis

3. Write a Program to implementingest

4. Write\a Program to implementingtest

5. Write a Program to implementingtdist

6. Write a Program to implementing ebguare test

7. Write a Program to implementing kruskallis test

8. Write a Progranto implementing likert scaling techniques

9. Write a Program to implementing analysis of variance (ANOVA)
N

ote: - Questions for External examination will be based on concepts learnt

Course Outcomes
After successful completion of this course, student welable to

CO1: Demonstrate the basics in R programming in terms of constrectsptstatements and

functions
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CO2: Apply data analytics software

CO3: Enhance problem solving, programming and demugskills
CO4: Plan the R programmirnfgom a statisticaperspective

CO5: Analyze and implement the various data structures of R

Course Programme Outcomes
Outcomes
CO POl | PO2 | PO3 [ PO4 | PO5 | PO6 [ PO7 | Total
CO1 9 9 3 1 9 9 3 43
CO2 9 3 9 3 9 9 9 51
CO3 3 9 1 1 3 1 9 27
CO4 9 3 9 1 9 9 3 43
CO5 9 1 9 3 9 9 3 43
Total 39 25 31 9 39 37 27 207
Low-1 Mediur3 High9
Extra Credit V -Data Mining Lab
SemesterVi
SubjectCode: IBITX6P Credit: 2

Course Objectives:
1. To understand the concept of data mining tool
2. To implement various data mining.algorithm

Program List

1. Create datmet in .arff file format. Demonstration of preprocessing on WEKA-data

2. Demonstration of Association rule process on-gatacontact leses.arff / supermarket
using apriori algorithm,

3. Demonstration of classification rule process on WEKA @a&tausing j48 algorithm

4. Demonstration of classification rule process on WEKA @atausing Naive Bayes
algorithm,

5. Demonstration of clustering ruleqress on dataet iris.arff using simple-kneans.

Note: - ‘Questions for Internal and External examination will be based on concepts
learnt

Course Outcomes:

After successful completion of this course, student will be able to

CO 1: Describe Data mining ozept.

CO 2. Apply the knowledge of data mining techniques

CO 3: Adapt to new data mining tools.

CO 4. Explore recent trends in data mining such as web mining, sgatigloral mining
CO5: Build different types of algorithm
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Course Programme Outcomes
Outcomes

CO PO PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | Total
CO1 9 3 1 1 9 1 1 25
CO2 9 3 3 1 9 1 3 29
CO3 9 3 3 3 9 3 3 33
CO4 9 3 3 3 9 3 3 33
CO5 3 3 9 3 9 3 9 39
Total 39 15 19 11 45 11 19 159

Low-1 Mediur3 High9
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B Sc Computer Science

Three Years Regular Programme
(For Students Admitted from 20223)

Programme Specific Outcomes:
On completion of this programme, student will be able to gain

PSO 1 Demonstrate the aptitude of Computer Programming andpGenmbased problem
solving skills

PSO2 Display the knowledge of appropriate theory, practices and tools for the spexificat
design, and implementation

PS03 Apply the knowledge of Statistics and Operations Research in the dexszibpf
computationakolutions

PSO4 Ability to link knowledge of Computer Science and Mathematics.

PSO5 Ability to formulate, to model, to design solutions, to appreciate emerging
technobgies and to use software tools

PSO6 Ability to design, develop and implement comgryprograms to solve real world
problems in varias domains

PSOT7 Ability to pursue higher studies of specializationémthke up technical employment

PREAMBLE
The Board of Studies of Computer Science, revamped the curriculum with the following
changes

Core courses

9 Computer Organization, .NET Programming, .NET Programming Lab, Data Structures
using C++ Lab and Statistics has been introduced

f New Syllabus framed for the courses Fundamentals of Computer, .NET Programming,
Software Engineering, Computer Merks, RDBMS, PHP, Operating Systems and Open
Technology

1 New Syllabus framed-for the lab courses Office Automation Lab, Multimediall.ab

Multimedia Lab-ll, Data Structures using C++ Lab, RDBMS Lab, PHP Lab,

Programming in.Java Lab

The Courses Digital Ettronics, Programming in C, Microprocessor and Programming in

Java.syllabus has been reframed

The LabCourses Digital Electronics Lab, Programming in C Lab, Microprocessor Lab

and .NETLab syllabus has been reframed

The Courses Software Engineering ananpater Networks shifted form VI Semester to

V Semester

The Course Programming in Java and Programming in java Lab shifted from V Semester

to VI Semester

= =4 = =

Discipline Specific Elective

9 Block Chain Technology, PHP Programming, Mobile Application Development,
Cryptography and Network Security, Cloud and distributed Computing and Artificial
Intelligence and Expert Systems has been introduced and framed the syllabus
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Extra Credit
§ The Course Skills for Employability renamed as Employability Skills shifted from VI
semester to V Semester and reframed the syllabus

General Interest Course
f The Course Environmental Studies converted into Environmental Science

§ The Course Women Studies converted into Women Entrepreneurship

Others
Programme Outcomes and Programme SpeGifitcomes included
Course Objectives included for all the courses
Elective course renamed as @ine Specific Elective (DSE)

Skill Based Elective renamed as Skill Enhancement Course

=A=A2=-a_-4_-9_-4

Allied renamed as Ability Enhancement Compulsory Course (AECC)

Mappingof course outcomes to programmme outcomes table included for all the courses

PROGRAMME STRUCTURE - PROGRAM CODE : UCS

. Hours
Se Subject Course Subiject Title / Credit | CIA ESE Total
m Code week Marks
IBLT11/ Language | | Tamil | /Arabic I/ Hindi | | 5 3 40 60 100
IBLA11/
IBLH11
IBLEI12/ Language Il| English laor b 5 3 40 60 100
IBLEII12
IBCSC11 | Corel Fundamentals of 4 4 40 60 100
Computers
| IBCSC12 | Core-ll Computer Organization | 4 3 40 60 | 100
IBCSC13P | Corell Office Automation Lab | 3 2 40 60 100
IBCSA14 |/AECC Digital Electronics 5 4 40 60 100
(T-3 (T-20
P-2) P-20)
IBCSS15P | SEC | Multimedia Lab- | 2 2 - 50 50
Library/Browsing 1 - - - -
Remedial/Games 1 - - - -
Total | 30 21 240 410 | 650
IBLT21/ Language | | Tamil Il /Arabic Il /Hindi | 5 3 40 60 100
IBLA21/ Il
IBLH21
IBLEI22/ Language Il| English llaorb 5 3 40 60 100
IBLEII22
IBCSC21 Core IV o Programmingin C 5 5 40 60 100
IBCSC22P | Core V Programming in C Lab | 4 4 40 60 100
IBCSA23 | AECCII Microprocessor 5 4 40 60 100
I (T-3 (T-20
P-2) P-20)
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IBCSS24P | SEC Il Multimedia Lab- I 2 2 - 50 50
IBES2 GIC | Environmental Science | 2 2 - 50 50
Library/Browsing 1 - - - -
Remedial/Games 1 - - - -
IBCSX2P/ | Extra Credit| Coral Draw Lab/ *Online| - 2 - 100 | 100
IBCSX20 || Course
Total 30 23+2 | 200 400+ 600+
100{-100
IBLT 31/ Language | | Tamil 11l /Arabic Il / 5 3 40 60 100
IBLA 31/ Hindi 1l
IBLH 31
IBLEI32/ Language Il| English lllaor b 5 3 40 60 100
IBLEII 32
IBCSC31 Core VI .NET Programming 4 4 40 60 100
IBCSC32P | Core VII .NET Programming Lal 4 4 40 60 100
IBCSA33 | AECCIII Statistics 4 4 40 60 100
IBCSS34P | SEC Il Web Designing Lab 2 2 - 50 50
(HTML and Scripting
m Language)
OEC 2 2 - 50 50
IBHR3 GIC I Human Rights 2 2 - 50 50
IBXTN3 Extension | NSS/CSS 2 2 100 - 100
Activities
IBCSX3P/ | Extra Credit| Programming in Visual | - 2 - 100 | 100
IBCSX30 |[II Basic Lab / *Online
Course
Total 30 26+2 | 300 450+ | 750+
100 | 100
IBLT 41/ Language | | Tamil IV /Arabic IV / 5 3 40 60 100
IBLA 41/ Hindi IV
IBLH41
IBLEI42/ Language Il| English IV aorb 5 3 40 60 100
IBLEII42
IBCSC41 | Core VI o Data Structures and | 5 4 40 60 100
Algorithms
IBCSC42P | Core IX Data Structures using | 4 4 40 60 100
C++ Lab
IBCSA43 | AECC IV Operations Research 5 4 40 60 100
IBCSS44P | SEC IV Linux and Shell 2 2 - 50 50
I\ Programming Lab
IBLVE4 GIC 1lI Life Skills and Value 2 2 - 50 50
Education
OEC 2 2 - 50 50
IBCSX4P/ | Extra Credit| R Tool Lab # Internship | - 2 - 100 | 100
IBCSX40 | Il
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Total | 30 24+2 | 200 450+ | 650+
100 | 100
IBCSC51 | Core X Software Engineering |5 4 40 60 100
IBCSC52 | Core Xl Computer Networks 5 4 40 60 100
IBCSC53 | Core XII RDBMS 4 4 40 60 100
IBCSC54P | Core Xl RDBMS Lab 4 3 40 60 100
IBCSES5A/ | DSE | a) Blockchain 4 4 40 60 100
V| IBCSE5B Technology
b) PHP Programming
IBCSESC/ | DSE Il a) Mobile Application 4 4 40 60 100
IBCSES5D Development
b) Cryptography and
Network security
IBCSS55P | SECV PHP Programming Lab | 2 2 - 50 50
IBWES GIC IV Women Entrepreneurshi 2 2 - 50 50
IBCSX5/ Extra Credit| Employability Skills - 2 100 100
IBCSX50 | IV
Total | 30 27+2 | 240+ | 460 | 700+
100 100
IBCSC61 Core XIV Operating Systems 5 4 40 60 100
IBCSC62 | Core XV Programming.in Java: | 4 3 40 60 100
IBCSC63P | Core XVI Programming.inJava |4 3 40 60 100
Lab
IBCSC64 | Core XVII | Open Technology 4 3 40 60 100
IBCSC65PW| Core XVIII | Project 6 5 40 60 100
IBCSEGA/ | DSE Il a) Cloud and Distributed 4 4 40 60 100
IBCSEGB Computing
b) Artificial Intelligence
VI and Expert Systems
IBCSS66P | SEC.VI Open Technlogy Lab 2 2 -- 50 50
IBCSX6P/ |Extra Credit| Data Mining Lab / -- 2 -- 100 | 100
IBCSX60. |V *Online Course
Library/Browsing 1 -- -- -- --
Total 30 24+2 | 240 410+ | 650+
100 | 100
Grant Total 180 145 1420+ | 2580 | 4000
+10 100 +400 | +500

*For OnlineCourse credit alone will be assigned on submission of certificate obtained by
appearing for online examination from EdX, Spoken Tutorial, NPTEL or Coursera etc.
#For internship coues referwww.internshala.com
o For online course integration, syllabus will be taken from spoken tutorial.

AECC - Ability Enhancement Compulsory Course
SEC - Skill Enhancement Course
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DSE - Discipline Specific Elective
OEG - Open Elective Course
GIC - General Interest Course

Core |1 Fundamentals of Computers
(For Students Admitted from 20223)

Semester: | Hours/Week4
Subject Code:IBCSC11 Credit:4

Course Objectives:
1. To understand the basics of computers
2. To understand the working of input/output interfaces

Unit | (12 hours)
Computer Basics: Algorithms i Simple Model of a Computei Characteristics of
Computersi Problem Solving Using ComputerBata Representation: Representation of
Characters in Computers Representation of Integeiis Representation of Fractions
Hexadecimal Representation of NumbérBecimal to. Binary Conversion Error Detecting
Codes.

Unit Il (12 hours)
Input/Output Units: Traditional Computerriput/Output Unitg Other Input Technologies
Computer Output Devices Choosing..a PrinterComputer Memory: Memory Cell i
Memory Organizatioi Read Only Memoryi~Serial Access Memory Physical Devices
used to construct memori&ésMagnetic-Hard Diskk Compact Disk Read Only memoiy
Magnetic Tape Drivé Memory Hierarchy.

Unit I (12 hours)

Binary Arithmetic: Binary “Addition 1 Binary Subtragon i Signed Numbers Two 06 s
Complement Representation of NumbérsAddi t i on/ Subtraction of
Complement Notationi « Binary Multiplication i Binary Division i Floating Point
Representation_ of . Numbers Arithmetic Operations with Normalized FRtngPoint

Numbers.

Unit IV (12 hours)
Programming Languages:Why Programming Languagé?Assembly languagé Higher
Level Programming Languagé&sCompiling a High Level Language ProgramSome High
Level “Languages.Microcomputers: Ideal Microcomputeri Actual Microcomputer -
Memory Systems for Microcomputei’s Reduced Instruction Set ComputeGomputer
Generations and Classification:First Generatiof Computers Second generatiagnThird
Generatiori Fourth Generation Fifth Generatiori Classification of Computers.

Unit V (12 hours)
Advanced Input/Output Interfaces: Graphical User Interfacé Vector Graphicsd Raster
Graphicsi Accelerated Graphics with GPUStereo Display Units Other Visual Display$
Input Devices for Interactiofi Multimedia Data Acquisition and Processing: Image
Acquisition and Storagé Storage formats for picturésimage Acquisition with a Digital
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Cameral Capturing a movie image with a Video Camér&ompression of Video Data
MPEG Compression Standard.

Course Outcomes:

After successful completion of thisurse, students will be able to

CO1: Summarize the basics of computers and its generations

CO2: lllustrate number systems and its conversions

CO3: Analyze the uses of internal and external components of computers

CO4: Select appropriate input and outpuvides for digital literacy according to.its intended
use

CO5: Formulate the methods to handle Multimedia Applications

Text Book:
1. V Rajaraman, Neeharika Adabaleundamentals of Computer®HI Learning Private
Limited, Sixth Edition, 2018

Reference Books

l.James A. O 6 BIr Maeakas,IntrGdeiatian goeInformation Systemb|cGraw
Hill Compary, Fifteenth Edition, 2010

2. ITL Education Solutions Limited, Introduction. “to Information Technology,
PearsorEducation Fourth Edition, 2007

3. Alexis Leon, Mathews.eon, Fundamentals of Information TechnolodgyL Consultancy
ServicesPrivate Limited,Second Edition, 1999

E-Resources:

1. NPTEL: https://nptel.ac.in/courses/106/105/106105163/

2. https://www.coursera.org/courses?query=computer%20fundamentals
3. https://cstutorialpoint.com/computirndamentks-notes/

4. https://lecomputernotes.com/fundamental

5. https://testbook.com/learn/compufendamentals/

Course Programme Outcomes
Outeomes
CcO PO1| PO2 | PO3 [ PO4|PO5|PO6|PO7| Total
CO1 3 3 3 9 9 9 9 45
CO2 9 1 9 3 9 9 9 49
CO3 9 3 3 9 9 9 3 45
CO4 9 9 3 9 9 9 9 57
CO5 9 3 9 9 9 9 3 51
Total 39 | 19 27 | 39 | 45| 45 [ 33 247

Low-1 Medium-3 High-9

Core Il i Computer Organization
(For Students Admitted from 20223)
Semester: | Hours/Week: 4

Subect Code IBCSC12 Credit: 3
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Course Objectives:
1. To understand the structure, function and characteyisticcomputer systems and
understand the design of the various functional units and components of computers
2. To identify the elements of modern instructions sets &ed impact on processor
design

Unit | (12 hours)
Basic Computer Organization and Design: Instruction Codefomputer Registers
Computer Instructionr3iming and Contrelnstruction CycleMemory Reference Instructions
-Input-Output and Interrupts.

Unit Il (12 hours)
Micro programmed Control: Control Memory Address SequencingMicro™ program
Examples Design of Cotrol Unit.

Unit Il (12 hours)
Central Processing Unit:Introductionr General Register Qrganizatiennstruction Formats
-Addressing Mode®ata Transfer and ManipulatieArogram. ContreRISC Pipeline and
Vector Processing: Parallel ProcessinBipelineArithmetic Ripelinelnstruction Pipeline
Vector Processing.

Unit IV (12 hours)
Input -Output Organization: Peripheral DevicegO-interfaceAsynchronous Data Transfer
-Modes of TransferDirect Memory Accessinput Output Processor (Excluding IBM and
Intel IOPS).

Unit V (12 hours)
Memory Organization: Memory-Main'Memory Auxiliary Memory -Associative Memory
Cache MemoryVirtual Memary-Memory Management Hardware.

Course Outcomes:

After successful completion of this course, students will be able to

CO 1. Define the fundamentairganization of a computer system

CO 2. Explain the concept of sequencing, designing, pipeline and vector processing methods
CO 3: Examine the function of inproutput organization

CO 4: Compare various pipeline concepts

CO 5: Distinguish the organization of various parts of a system memory hierarchy

Text Book:
1.-Morris Mano M,Computer System Architectufrentice Hall of Indig2011

Reference Books:

1. William StallingsComputer Organization and Architecty@earsorPublication, Eighth
Edition, 2010

2. Morris Mano,Digital Login and Computer Desig®rentice Hall of India, 2001

E-Resources
1. NPTEL: https://nptel.ac.in/courses/106/105/106105163/
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Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4|PO5|PO6|PO7| Total

CO1 9 9 3 1 3 3 3 31

CO2 9 3 3 3 9 9 3 39

CO3 3 9 3 3 3 3 3 27

CO4 9 3 9 3 3 3 3 33

CO5 3 9 3 3 9 3 3 33

Total 33 | 33 21 | 13 | 27 | 21 | 15 163

Low-1 Mediur3 Higho
Core Il T Office Automation Lab
(For Students Admitted from 20223)

Semester: | Hours/Week: 3
Subject Code IBCSC13P Credit: 2

Course Objectives:

1. To acquire knowledge about word processing, spsbadt, Data base creation asiidle
preparation

2. To improve creative thinking in presentations

List of Programs

Word Processing
1. Create a word processing document consi st
the following:
a. Formatting Text, Alignment and Font Style
b. Perform Find and.Replace
c. Add Header and Footer option to speciggme of the Book Chapter Heading and
Page number of total pages
2. Create a word processing document having details of our College courses using bulleted
and number lists. Type thilé using Word Art
. Design a Letter to felicitate Farewell Address tosmniors with Font Setting/Page
Borders/Word Art/Clip Art/Symbols
. Create a. Newsletter Acte (using Columns, Drop cap)
. Create a time table for your Internal Exam Schedule ( using Table)
.Type Business letter andral it to more using Mail Erge
.. Create your own Resume

w

~N o 01 b

Spreadsheet
1. Create an spreadsheensistsf Student details and then do the following:
a. Calculate student wise total and subject wis# tot
b. Find the Maximumrad Minimum marks of the subject
c. Grade is calculateas
i.f %>=90, then grade A
ii. If %>=80 and <90, then grade B
iii. If %>=70 and <80, then grade C
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iv. If %>=60 and <70, then grade D
v. If %<60, then grade F
2. Create a spreadshéetvingEmployee details suitably and then do the following.
a. Usefunctions tocalculate Net Pay and Gross Pay
b. Perform condibnal formatting and validation
3. Create a pehase order list for a company
a. Prepare a purchased item list with price
b. Prepare adwchart for the price wise item
4. Create a macro

Presentation
1. Create a presentation showing your various activities of the department a Perform
slide translation and Setting background designs
2. Create a presentation showing various aspect of your college. and perfstom cu
animation and import sowl
3. Create a presentation using design templates and then perform.the following one:
a.lnclude Table and chart from file
b.Include Picture and run the presentatiomgisiuto play
4. Perform Hyperlink within slides and link other documents

Database

1. Cate a Student Database having Name, Regno, Tamil, English, Maths, Total, and Average
Perform to find total andverage and check data-entered

2. Create an Inventory database having Item Name, Item no. Quantity and Price. Perform
guery operation to retri@vdata

3. Create a form to entdre details-of the Book database

4. Createn report for the Book database

Note: Questions for Internal and External examination willbe based on conceptlearnt

Course Outcomes:

After successful completion of this coursaydents will be able to

CO 1. lllustrate various options of Office Application

CO 2: Demonstrate different types of formats, formulas and transition in office application
CO 3: Develop reports to solve the problems of manual report handling

CO 4: Compae the options of different Microsoft Office Applications to use appropriately
CO 5: Build apresentation, Advertisement, Reports &c enterprise

Course Programme Outcomes
Outcomes

CO PO1[ PO2 | PO3 [ PO4| PO5| PO6|PO7| Total
CO1 9 9 3 3 9 3 9 45
CO2 9 9 3 9 9 9 9 57
CO3 9 9 3 9 9 9 9 57
CO4 9 3 3 3 9 3 9 39
CO5 9 9 3 3 9 3 9 45
Total 45 | 39 15 | 27 | 45 | 27 | 45 243

Low-1 Medium-3 High-9
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AECC | T Digital Electronics
(For Students Admitted from 20223)

Semestr: | Hours/Week: 5 (T: 3 P: 2)
Subject Code IBCSA14 Credit: 4

Course Objectives:
1. To know the concepts of Combinational circuits
2. To understand tl concepts of flipflops, registers and counters

Unit | (9 hours)
Number Systems and Codedntroductiors binary, octal, decimal, and hexadecimal number
system decimal to binary, octal to binary, hexadecimal to binargexadeanal to octal
conversions and vice verkénary arithmetiels and 2s complement. representatiB@D
addition and subtractieweighted and wweighted codesalphanumeric codes.

Unit Il (9 hours)
Basic Boolean functions:AND,OR,NOT Fuctions Boolean theorems and lawse of
Boolean algebra for simplification of logical expressiomsnterm-and maxtermcanonical
sum of products and product of sum simplificationgnimization of logical expressions
using Kmaplogic gates AND,OR,NOTEX-OR,NAND,NOR"gates.

Unit Il (9 hours)
Introduction to combinational logic circuits :“arithmetic circuitsi half adder, full adder,
half subtractor, full subtractor, parallel.binary addsubtractor, serial adder, multiplier and
divider-encoder, decoder.

Unit IV (9 hours)
Introduction to sequential circuitipflops-SR,JK,D and T flipflopsnasterslave flipflops
level and edge triggerirgynchronous and asynchronous counrtarp/down counters
modulon- countes- shift registers serial in serial ouserial in parallel out,parallel in serial
out and parallel in parallel out shift countetisg counters.

Unit V (9 hours)
Read only memoryarchitecture of ROM, PROM, ERBM, EEPROM, ROM applicatiors
RAM- RAM architecturestatic and dynamic RAM.

Course Outcomes:

After successful completion of this course, students will be able to

CO. 1::Remember the basic structure of number system methods like binary, octal and
hexadecimal

CO 2: Apply the functions to simplify the logical expressions

CO 3: Analyze the operations of various logical circuits

CO 4: Evaluate the functions of the memory organization

CO 5: Create the sequential and combinational logic circuits

Text Book:
1. S. Salivahanan S. Arivazhagan, Digital Circuits And Design, Oxford University
Press2018.
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Reference Books:

1. M. Morris ManoMichael D. Ciletti, Digital Design PearsonEducation Fifth Edition,
2014

2. A.Anand KumarFundamentals of Digital CircuitsPHI Learning Private Limited, Fourth
Edition, 2016

3. Anil K.Maini, Digital Electronics Wiley Publications2014

4. Charles H.RothH;undamentals of Logic Desigiihomson Learning, Sixth Edition, 2013

E-Resources:

1. NPTEL: https://nptel.ac.in/courses/108/105/108105113/

2. SWAYAM:https://www.classcentral.contarse/swayandligital-electroniecircuits- 12953

3. SWAYAM: https://onlinecourses.swayam?2.ac.in/cec21_csl16/preview

4.https://tutorialsinhand.com/tutorials/digalectronicstutorial/digitatelectronics
basics/digitalelectronicsintroduction.aspx

5. httpsf/www.udemy.com/course/introductigo-digital-electronics/

6. https://www.udemy.com/course/basafsdigital-electronics/

Digital Electronics (Lab)
Hours/Week: 2

List of Programs

Logic Gates

1. Verification of AND Gate using ICs

2. Veification of OR Gate using ICs

3. Verification of NOT Gate usingCs

4. Verification of NAND Gate using ICs

5. Verification of NOR Gate.using.ICs

6. Verification of EXOR Gate using ICs

Universal Gates

7. Universality of NAND gates using IC 7400

8. Univesality of NOR gates using IC 7402

Boolean algebra and Theorem

9. Verification of Boolean Expression using ICs

10. Verificatonof Demor gands theorems using |Cs
Combinational Logic Circuits

11. Binary half and full adder using ICs

12. Binary.half anddll subtractor using ICs

Note: Questions for Internal examination will be based on concept learnt

Course Outcomes:

After successful completion of this course, students will be able to

CO 1: Recognize logic functions

CO 2: Identify the steps for truth tadd, and Boolean algebra expressions

CO 3: Simplify the process of the laws of Boolean algebra to simplify circuits and Boolean
algebra expressions

CO 4: Support combinational logic circuits

CO 5: Build the Diodes Characteristics
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Course Programme Outcomes
Outcomes
CcoO PO1| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
Co1 9 3 3 1 9 3 9 37
CO2 9 3 3 1 9 3 9 37
CO3 9 3 3 1 9 3 9 37
CO4 9 3 3 1 9 3 9 37
CO5 9 3 3 1 9 3 9 37
Total 45 15 15 5 45 | 15 | 45 185
Low-1 Medium-3 High-9
SEC I'T Multimedia Lab 7 |
(For Students Admitted from 20223)
Semester: | Hours/Week: 2
Subject Code : IBCSS15P Credit: 2

Course Objectives:
1. To understand the basic concepts of GIMP
2. Togain knowledge about various tools of GIMP

List of Programs
Design a business card
Create a logo
Convert an image into pencil drawing
Designscenerysing various brushes
Design a greeting card
Create clipping maskplace an image inde text
Create passport size.photo
Animate a stillphoto
. Create a shadow-effect for an object
10 Create a mirror effect for an image
11. Apply the-following tools in an image:
i)Smudge: ii)Blur/Sharpen iii)Dodge/Burn
12. Create a mosaidhpto collage
Note: Questions for the External Examinations shall be based on the concepts learnt

©CoNoO,rwWNE

Course Outcomes:

After.successful completion of this course, students will be able to

CO'1: Recognize the uses of various tools and effects in GIMP

CO 2: Identify the steps to start designing with images

CO 3: Simplify the process of designing, editing and maskingaioe the difficulties of
designers

CO 4: Support studios to create passport size photo

CO 5: Design Visiting card,D card, Birthady card, logo etc
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Course Programme Outcomes
Outcomes

CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 3 9 3 9 9 1 43
CO2 9 1 9 9 3 9 3 43
CO3 9 3 9 9 3 9 9 51
CO4 9 1 3 9 3 9 3 37
CO5 9 9 9 9 9 9 9 63
Total 45 | 17 39 | 39 | 27 | 45 | 25 237

Low-1 Mediur3 High9

Core IV i Programming in C

(For Students Admitted from 20223)
Semester: Il Hours/Week: 5
Subject Cade: IBCSC21 Credit: 5

Course Objectives:
1. To understand the main features of operators, input/ output statements, control
statements and program structure
2. To enhance the students to understand the significance of functions, arrays, strings,
pointers and structures

Unit | (15 hours)
Introduction to C Programming: C Character SetVriting first program of C Identifiers
and Keywords A more useful C PrograrrEntering the program into theomputer-Data
types ConstantsVariables and /ArraysDeclarations- Expressions StatementsSymbolic
constantsOperators and Expressions:Arithmetic OperatordJnary Operators Relational
and logical OperatorAssignment OperatofShe conditional OpeatorsLibrary functions.

Unit Il (15 hours)
Data Input and Output:. Preliminariesi The getchar functionThe putchar function The
scanf furction-The printf function gets and puts functieimteractive programming@.ontrol
Statements:Preliminaries-Branching: The If-else Statemertooping while statementdo-
while statementfor statementnested control structureswitch statementbreak satement
continue statementoma operatofgoto statemerfunctions: A brief overview Defining a
function =Accessing a functionFunction prototypesPassing arguments to a function
Recursion.

Unitulll (15 hours)

Program Structure: Storage classes Automatic variables External variables Static
variablesi Multi File programsi More about library functiondrrays: Defining an Arrayi

Processingn Arrayi Passing arrays to Functiondultidimensional arrays.

Unit IV (15 hours)
Strings: Defining a Stringi NULL Characteri Initialization of Strigs i Reading and
writing a stringi Processing stringis Character arithmetit Searching and sorting of strings
I Some more library Functions for stringeinters: Fundamental$ Pointer Declarations
Passing pointers to a functianPointers and one diemsional array$ Dynamic memory
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allocationi Operations on pointers Pointers and multidimensional arraysArrays of
Pointers- Passing functions to other functioin$lore about pointer declarations.

Unit V (15 hours)
Structures and Unions: Defining a Structurd Processing a StructuieUser defined data
typesi Structures and pointeisPassing structures to functionsSelf Referentibstructures
I UnionsFile Handling: Why Files- Opening and closing a Data fileReading and writing
a data filei Processing a data file Unformatted data file§ Concept of binary fileg
Accessing the file randomly.

Course Outcomes:

After successfutompletion of this course, students will be able to

CO 1: Describe the basic programming knowledge of C, operators and expressions
CO 2: Demonstrate data input and output, control statementsi&tions

CO 3: Analyse program structure and arrays

CO 4: Evaluate strings and pointers

CO 5: Formulate structures, unions and file handling

Text Book:
1. Byron Gottfried,Programming with C Tata McGraw_Hill'Education, Fourth Edition,
2018

Reference Books:

1. Balagurusamy EProgramming in ANSI CTata McGrawHill Publishing Company,
Sixth Edition, 2012

2. Venugopal K R, Sudeep R PrasBdpgramming with CTata McGrawHill Publishing
Company,2008

3. Mullish, Henry Cooper,. HerbertThe Spirit of C- An introduction to modern
programming,JaicoPublishing HouseThird Edition, 2006

E - Resources:

1. NPTEL: https://onlinecourses.nptel.ac.in/noc19 _cs42/preview
2. NPTEL: https://nptel.ac.in/courses/106/105/106105171/

3. NPTEL: https://onlinecourses.nptel.agmoc21_cs01/preview

Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 3 3 9 9 3 9 45
CO2 9 3 3 3 9 3 99 39
CO3 9 3 3 3 9 9 9 45
CO4 9 3 3 3 9 3 9 39
CO5 9 9 9 3 9 9 9 57
Total 45 | 21 21 | 21 | 45 | 27 | 45 225
Low-1 Mediun8 Higko
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Core Vi1 Programming in C Lab
(For Students Admitted from 20223)

Semester: I Hours/Week: 4
Subject Code IBCSC22P Credit: 4

Course Objectives:

1. To introduce the field of programming using C language

2. To enhance the analyzing and problem solving skills and use the same for. writing
programs in C

List of Programs

Formula substitution

Develop a C Program to check whether the given number is odd-or even

Develop a C Program to find sum of the digits and reverse the digits

Develop a C Program to generate the Fibonacci series

Develop a C Program to generate Prime number witmge

Develop a C Program to find whether a given number«ds Armstrong or not

Develop a C Program to count the number of positive, negative and zero in the list

Develop a C Program to solve the Quadratic Equation

. Develop a C Program to find the area of vasishapes using switch case

Array

9. Develop a C Program to Find Matrix Addition , Subtraction, Multiplication and Transpose
of a matrix using switch case

10. Develop a C Program to Check whether the element is present in the given list or not

11. Develop a C Progm to sort numbers in,ascending and descending order

12. Develop a C Program to sort names-in Alphabetical order

Functions & Structures

13. Develop a C Program to.find the factorial of a given number using function declaration

14. Develop a C Program-to find the fagtrof a given number using recursion function

15. Develop a C Program to Prepare student mark list using structure

16. Develop a C Program to Prepare electricity bill using structure

String Manipulation

17. Develop a C-Program to count the vowels in the given string

18. Develop a C/'Program to convert the case of given string from upper case to lower case

and vice versa

Pointers

19..Develop a C Program to sort numbers in ascending order using pointers

20. Develop a C Program to find average of two numbers using pointers

Note: Quedions for Internal and External examination will be based on concept learnt

ONoGbhWwWDE

Course Outcome:

After successful completion of this course, students will be able to
CO 1: Remember the control structures and loops

CO 2: Apply the concepts of functions and pieirs

CO 3: Analyze the concepts of Structures and arrays

CO 4: Evaluate string handling functions

CO 5: Create programs with pointers, arrays, structures
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Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 3 3 1 9 9 9 43
CO2 9 3 3 1 9 9 9 43
CO3 9 3 3 1 9 9 9 43
CO4 9 3 3 1 9 9 9 43
CO5 9 3 3 1 9 9 9 43
Total 45 | 15 15 5 45 | 45 | 45 215
Low-1 Medium3 High9
AECC Il T Microprocessor
(For Students Admitted from 20223)
Semester: Il Hours/Week: 5 (T: 3P: 2)
Subject Code IBCSA23 Credit: 4

Course Objectives:

1. To understanthe programming and interfacing of microprocessors and microcontrollers

2. To provide strong fondation for designing real world.applications using microprocessors
and microcontrollers

Unit | (9 hours)
Introduction of Microprocessors: Evolution-of MicroprocessofBasic Functional Blocks of
Microprocessordlicroprocessor baselystemsintel 8086 pins, signals and Architecture:
Introduction to INTEL808&Pins and Signal of INTEL808Architecture of 808@us cycles
and Timing Diagram.

Unit Il (9 hours)
Instruction set of 8086:Format of 8086 InstructioAmistructions execution timkstructing
affecting flagsClassification of 8086 Instructiofdemory and I/O Interfacing: memory
Semiconductor Memorgptatic RAM and EPROMMemory organization in 8086 based
systemlO Structure of a typical Microcomput&xampleof Memory and 10 Interface in
8086.

Unit Il (9 hours)
Interrupt:” IntroductiorClassification of InterrupSourcednterrupt of 808emplementing
and Interrupt scheme in808ETR and its expansieRrogrammable Interrupt Controlier
INTEL 8259 Introduction of Assembly Languagessembly language program development
tools.

Unit IV (9 hours)
Modular Programming: StacksMacrosProcedureseripheral Devices and Interfacing:
Parallel data communication Interfaerial Daa Communication Interfae€eyboard and
Display InterfaceProgrammable TimeiNTEL8254-DAC InterfaceADC Interface.
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Unit V (9 hours)
INTEL 80 X 86 Families of ProcessorsINTEL 80186 MicroprocesserINTEL 80286
Microprocessor INTEL 80386 MicroprocesserINTEL 80486 MicroprocesserPentium
MicroprocessoB8086 MicroprocesseBased System:Basic ConfiguratiorMultiprocessor
Configurations.

Course Outcomes:

After successful completion of this course, students will be able to

CO1:Discusion on 8086 microprocessor, Peripheral devices and 80186;-.80286
Microprocessors

CO2:Use the concepts of I/O Interfacing and Peripheral Devices in real world electrical
Problems

COa3:Classify the instruction sets and programming structure in 8086

CO4:Evalude assembly language program that will provide ADC, DAC.Interface

COb5:Design different interfacing applications usingcracontrollers:and peripherals

Text Book:
1. A.Nagoor Kani,8086 Microprocessor and Applicatign€BS Publishing & Distributors
Third Edition, 2022

Reference Books:

1. Walter A.Triebel, Avtar Singh,The 8088 and, 8086 Microprocessors Programming
Interfacing Software Hardware and Applicatioridtentice Hallof Publication, Fourth
Edition, 2003

2. Aditya P.Mathur, Introduction to Microprocessor, McGraw Hill Publishing, Third
Edition, 1989

3. M.RafiquzzamanMicroprocessor Theory and ApplicatioArentice Hall of India, 1996

E- Resources:

1. NPTEL: https://nptel.ac:in/courses/108/107/108107029/

2. NPTEL: https://nptel.ac.in/courses/117/104/117104072/

3. NPTEL:https://nptelac.in/courses/108/105/108105102/

4. NPTEL:https://onlinecourses.nptel.ac.in/noc21_ee4l/preview

Microprocessor (Lab)
Hours/Week: 2
List of Programs
Arithmetic.Operations
Addition / Subtraction of 8/16 bit Data
Multiplication / Division of 8 bit Data Formula Substitution
Smallest / Largest of N Numbers
Sum of Odd/Even Numbers
Factorial of a Number
Fibonacci Series
Reverse a Number
Square root of a given number

0 N O U1 ”wd VM
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Binary Conversion

9.0ne b6 lceament

Course Outcomes:
After successful completion of this course, students will be able to

CO 1: Understand to solve basic binary operations using assembly languages

and

Twoobs
10. To arrange in ascending / descending order

String Manipulation
11.Program for searching for a number or character in a string for 8086.
12.Program for String manipulations for 8086.
Note: Questiors for Internal examination will be based on concept learnt

c o M\prdye me n t

of

gi ven

CO2: Demonstrate programming pragocy using the various addressing'modes and data

transfer instructions

CO 3: Apply knowledge using internal registers
CO 4: Evaluate Interface Programs in 8086
CO 5: Design and Implement interface programs

Semester: |l
Subject Code:IBCSS24P

Course Objectives:
1.-To undertand the basic concepts of animation

2. To gain knowledge about creating animated pictures using Blender

List of programs

©ONoOGhWNE

Create a coffee cup

SEC Il - Multimedia Lab 71 1l
(For Students Admitted from 20223)

Create a dinner table fork
Create a cup with wooden texture
Create a wooden table
Model a leather couch

Create a teédy bear

Create a photo realistic ring
Create a simple character

Course ProgrammeOutcomes
Outcomes

CO PO1| PO2 | PO3 [ PO4| PO5|PO6|PO7| Total
CO1 9 3 9 3 3 9 9 45
CO2 9 3 9 3 9 9 9 51
CO3 9 3 9 9 9 9 9 57
CO4 9 3 3 9 9 9 9 51
CO5 9 3 9 9 9 9 9 57
Total 45/ 15 39 | 33| 39| 45| 45 261

Low-1 Mediun8 Higko

Hours/Week: 2
Credit: 2
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9. Create a stylized number animation
10.Animate a bouncing ball
11. Animate a shape of an object into another shape
Note: Questions for the external examination will be based on the conceptsaiat

Course Outcomes:

After successful completion of this course, students will be able to

CO 1: Recognize the uses of various tools in Blender

CO 2: Predict the steps that are needed to create animation

CO 3: Critically analyze the required options te@ate animation with respect to its nature
CO4:Evaluate the use of OMotion tweend in the
CO 5: Create animated scenes, animated logos, animated cartoon characters etc

Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5[PO6|PO7| Total
COl1 9 1 3 3 3 9 3 31
CO2 9 1 9 3 3 9 3 37
CO3 9 1 9 3 9 9 9 49
CO4 9 1 3 3 9 9 9 43
CO5 9 9 9 9 9 9 9 63
Total 45 | 13 33+ 211 33 | 45 | 33 223
Low-1 MediunB High-9
Core VI 1 \NET Programming
(For Students Admitted dm 2022-23)
Semester: llI Hours/Week: 4
Subject Code:IBCSC31 Credit: 4

Course Objectives:
1.To understandhe code solutions and compile C# projects within the .NET Framework
2.To designand develop professional console and window bas&d Application

Unit | (12 hours)
The .NET ‘Framework: .Net programming FramewoMB.NET,C#.NET and the .NET
Languagesthe Common Language Runtifibe .NET Class LibrarASP.NETVisual
Studio .NETLearning the .NET LanguagesThe .NET LanguageBata TypesDeclaring
VariablesScope and Accessibiltyariable Operation®©bjectBased Manipuldon-
Conditional Structurekoop Structures.Functions and SubroutinesTyp@bjects and
NamespacesThe Basics about classE8alue Types and Reference Typkdvanced Class
ProgrammingUnderstanding Namespaces and Assemblies.

Unit I (12 hours)
ASP.NET Applications: ASP.NET ApplicationsgCodeBehind The Global.asax Application
File-Understanding ASP.NET Class@SP.NET ConfigurationWeb Form Fundamentls:

A Simple Page Applef Deeper Look at HTML Control Class@$ie Page Class.Accessing
HTML Server ControldVeb Controls: Stepping Up to Web Contrel&/eb control Classes
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AutoPostBack and Web Control Events.

Unit 1l (12 hours)
Using Visual Studio .NET: The promise of Visual Studio.NES$tarting a Visual Studio.Net
Projecti The Web form DesignéWriting CodeVisual Studio.NET Debugging/orking
Without Visual Studio.NET Validation and Rich Controls: ValidationA simple
Validation ExampléUnderstanding Regular Expressieihs/alidated Customer Forf@ther
Rich Controls State Management: The Problem of Stat¥iewstateTransferring
InformationCugomCookiesSession State.

Unit IV (12.hours)
Tracing, Logging and Error Handling: Common ErrorsThe .NET Exception Object
Handling exceptinsThrowing Your Own Exceptionkogging Exceptiondsrror.Paged?age
Tracing. Overview of ADO.NET: Introducing ADO.NET and DataManagement
Characteristics of ADO.Nethe ADO.NET Object ModelADO.NET-.Data Access:About
the ADO.NET ExampleSQL BasicsThe SQ Select StatemeripdatelnsertDelete
Accessing Data the Easy W&yeating a connectieBefining a Select Commardsing a
Command with a DataReaddpdating DataAccessing Disconnected Da%electing
Multiple Tables.

Unit V (12 hours)
Data Binding: IntroductionSingleValue Data BindingRepeated/alue Data BindingData
Binding with DatabasesThe Datalist, DataGrid ‘and Repeater: Introducng Templates
Using Templates with the DataliBtata: Binding with Multiple Template€omparing the
Template ControlSelecting Iltems=diting IltemsPaging with the DataGri8orting with the
DataGrid Using XML: X ML 6 s: H.i_d d e n -XRlo ExplainednThe. XNIECTasses
XML Validation-XML Display and Transform&XML in ADO.NET.

Course Outcomes:

After successful completion-of this course, students will be able to

CO 1: Interpret the basic \conceptd .NET, Problem of the statedata, Management
Validation.and “Rik.controls

CO 2: Determine types, objects and namespaces, Enumeratdrdtexrators and Error
Handling

CO 3: lllustrate Table Controls,ASP.Net Applications and the Web Server,Interfaces and
Structures

CO 4: Evaluate on Exception Handling, Serializing oltgeldirect Data Access

CO 5: Develop XML classes and XML Validatigrwebforms and use web controls

Text Book:
1. Matthew MacDonald,The Complete Reference ASP.NE&ta McGrawHill Publishing
Company2017.

Reference Books:

1. Dino Esposito, Programming Microsoft ASP.NET Tata McGrawHill publishing
Company 2003

2.Chris Ullman , John Kauffman, Chris Hart, David SussniBaginning ASP.Net.1 with
VB.NET , Wiley PublishingFirst Edition, 2003
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3.Elliotte Rusty HaroldXML 1.1 Bible Wesley Publicatios, Third Edition, 2004

E-Resources:
1.NPTEL:https://nptel.ac.in/courses/106/104/106104220/#
2.NPTEL:https://nptel.ac.imbourses/110/105/110105033/

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 3 3 9 3 3 9 39
CO2 9 3 3 9 1 1 9 35
CO3 3 3 3 9 1 1 9 29
CO4 9 1 3 9 1 1 9 33
CO5 9 3 1 9 1 3 9 35
Total 39 | 13 13 | 45 | 7 9 45 171
Low-1 Medium3 Higho
Core VIl T .NET Programming Lab
(For Students Admitted from 20223)
Semester: llI Hours/Week: 4
Subject Code : IBCSC32P Credit: 4

Course Objectives:
1. To understandNet IDE Component Framework
2. To aeate website using ASP.Net Controls

List of Programs

Console Application

Calculate the area©f a floor given its length and width

Calculate the factorial of a number N, assuming the number is more than zero
Check a given numbers(prime,perfect,Armstrong etc)

Generate the numbers(prime,perfect,Armstrong etc)

Calculate age‘for a person using properties

Sort.a given list of numbers andd out the average of a list of numbers.
Display how many days are in a given month(check for leap years also)
Demonstrate Events, Delegates, and Interfaces

©ONoGkWNE

Windows Application

1. Build a simple calculator

2. Calculate the arithmetic operations usingctions

3. Do String manipulation

4. Write a function that will return a approximate count of the number of words in a string
5. Create notepad

6. Create a greeting card generator

Web Application
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1. Design an Enail application form using standard corérandstore theseéetails in SQL
tables

2. Create a login page and personal webpage. Enter the username and password in the login
page. If the username and password are correct, the personal web page should be loaded
otherwisethe error page should be ted

3. Create a student details form and validate the details using validation controls

4. Display employee details using data grid control

5. Display an Electricity bill using data list control

6. Display employee details using repeater control

Note: Questions for the external examination will be based on the conceptslearnt

Course Outcomes:

After successful completion of this course, students will be able to
CO 1: Build console applications

CO 2: Perform Windows and web Applications

CO 3: Demonstrge validation controls in web form

CO 4: lllustrate Data Grid control to database in Web application
CO 5: Compose Data Repeater and Data list Controls

Course Programme Outcomes
Outcomes

CO PO1l| PO2 | PO3|PO4|PO5|PO6|PO7| Total
COl1 9 3 3 9 3 9 9 45
CO2 9 3 3 3 3 9 9 39
CO3 3 3 3 3 3 9 9 33
CO4 9 1 3 9 3 9 9 43
CO5 9 3 1 1 1 9 9 33
Total 39 13 13 [ 25 | 13 | 45 | 45 193

Low-1 Mediur8 Higko

SEC 1l i"Web Designing Lab (HTML and Scripting Language)
(For Students Admitted from 20223)

Semester: 1l Hours/Week: 2
Subject Code:IBCSS34P Credit: 2

Course Objectives:
1. To analyze a web page and identify its elements and attributes
2.To build dynamic web pages by using Java script

List of Programs

HTML

1. Create a HTML page for displaying the personal information by using various tags such as
background color, heading tag, font tag

2. Create a HTML page, which includes imaged audio for gnapplication

3. Create a HTML page for displaying the Tendotice which is given to you

4.To create a Tim&able of your class using HTML

5. Create mark sheet preparation using table
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6. Creation of Lists in HTML

7. Create web site for your company puctadvertisement in HTML

Frames

8. To create a simple website for our college

9. To create a dictionary using frames. The words are displayed in one frame and when you
click the word, the meaning witle displayed on the other frame

Java Script

10. Write a Java Script program to display the current day and time in the following format.

Today is: TuesdayCurrent times: 10 AM : 30 : 38

11. Writea Java Script program to find tlagest of three given integers

12. Writea Java Script jpgram to reverse given string

13. Writea Java Script program to creatsimple Calculator

14. Write a Java Script Program to Count the Number of Vowels in a String

Note: Questions for the external examination will be based on the concepts learnt

Course Outcomes:

After successful completion of this course, students will be able to

CO 1: Understand the basic tags in HTML and create the programs in that tags
CO 2: Create a web page by applying frames and own personal web pages
CO 3: Develop a web page for advertising pusps

CO 4: Design web pages for own company and-institution

CO 5: Create interactive web page using Script

Course Programme Outcomes
Outcomes
CO PO1}|-PO2{.PO3 | PO4| PO5| PO6|PO7| Total
COl1 9 3 3 3 9 9 9 45
CO2 3 3 9 9 3 9 9 45
CO3 3 3 9 9 1 9 9 43
CO4 3 3 9 9 3 3 3 33
CO5 3 3 3 9 1 9 3 31
Total 21 | 15 33 | 39| 17 | 39 | 33 197
Low-1 Mediur8 Higko
Core VIII T Data Structures and Algorithms
(For Students Admitted from 20223)
Semester: IV Hours/Week: 5
Subject Code:IBCSC41 Credit: 4

Course Objectives:
1. To understand the fundamental design, analysis, implementation of basic data structures,
specificationand analysis of programs
2. To understand about Significance of algorithms in the computer field and various aspects
of Algorithm Development

Unit | (15 hours)
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Introduction: History of Algorithms- Data structures and Algoritiis - Data structure
Definition and ClassificationStacks: Introduction- stack Operation Application. Queues:
Introduction- Operation circular Queues Other Types of QueuesApplication.

Unit Il (15 hours)
Linked Lists: Introduction- Singly Linked Lists- Circularly Linked List- Doubly Linked
List - Multiply Linked List - Application. Trees and Binary Trees:Introduction-Trees:
Definition and Basic Terminologies Representation of Tree®inary Tree Traversals
Threaded Bary Trees Applications.

Unit 1l (15 hours)
Graphs: IntroductiorDefinitions and Basic TerminologiesRepresentations of Graphs
Graph Traversals Singlesource & All pairs shortest paths problemMinimum cost
spanning treeBinary Search Trees and AVL Treesintroduction- Binary Search Trees:
Definition and OperationsAVL Trees: Definition and OperationrsApplications.

Unit IV (15 hours)
Red-Black Trees and Splay Trees:RedBlack Trees-: Applications. Hash Tables:
IntroductionHash Table StructureHash Functions Linear Open’Addresng - Chaining-
ApplicationsSearching: IntroductionLinear Searciiranspose Sequential Search
Interpolation SearchBinary Search Fibonacci SearchOther Sarch Techniques.

Unit V (15 hours)
Internal Sorting: Introduction- Bubble Sort Insertion Sort Selection Sort Merge Sort-
Shell Sort- Quick Sort- Heap Sort- Radix Sort.Algorithms: Algorithm Specification-
Performance anatys- Asymptotic notation.

Course Outcomes:

After successful completion. of the.coershe students will be able to

CO 1: Explain thebasics concept of data structures and Algorithm stacks, queues and lists

CO 2: Distinguish about knowledge of tree agmphs concepts

CO 3: Analyze the concepts.about searching and sorting techniques

CO 4: Demonstrate the types of Trees

CO 5: Evaluate about Algorithm and step by step approach in solving problems with the help
of fundamental data structure

Text Books:

1. Vijayalakshmi Pai G AData structures and Algorithms, Concepts, Technigaes
Application Tata McGrawHill EducationPrivate Limited, 2008.

2. Ellis,-Horowitz, Sartaj Sahni, Sanguthevar Rajasekafumdamentals of Computer
Algorithms,Universities Press, Sexd Edition, 2008

Reference Books:

1. Alfred V. Aho, John E. Hopcroft, Jeffrey D. UllmabBata Structures and Algorithms,
Dorling KindersleyPrivate Limited,2013

2. Patel R BExpert Data Structures with &hannaBook Publishing, Third Edition, 2000

E-Resources:
1. http://www.davereed.com/csc427.F04/
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2. http://'www.math.tau.ac.il/~matias/ds03.html
3. NPTEL: https://onlinecourses.nptel.ac.in/noc22_cs26/preview
4. NPTEL:https://nptel.acn/courses/106/106/106106127/

Course Programme Outcomes
Outcomeg
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total

CO1 9 3 1 1 3 1 1 19

CO2 9 3 9 1 9 1 3 35

CO3 9 1 9 9 1 1 3 33

CO4 9 3 3 3 3 3 3 27

CO5 9 1 1 9 9 9 3 41

Total 45 | 11 23 | 23 | 25 [ 15 | 13 155

Low-1 Mediun8 Higho
Core IX T Data Structures Using C++ Lab
(For Students Admitted from 20223)

Semester: IV Hours/Week: 4
Subject Code:IBCSC42P Credit: 4

Course Objectives:
1. To introduce the various data structure and its operation
2. To know the difference between various data structure

List of programs
1. Createa singly linked list and perform the folving operations
a. Delete an element{rom linkeigt
b. Display the contents of the above list aftetetion
2. Createa doubly linked list and. perform the following operations:
a. Delete an element from doubly linkést
b. Display the contents of the above ksterdeletion
. Converta given infixexpression into its postfix equivalaimingstack
. Searcla key element in a list of elements using lirsearch
. Searcla key element in a list of sorted elements using biseaych
. Implementnsertion srt algorithm to arrange a lisf integers in ascending order
. Implement selectiosort algorithm to arrange a list elements in descending order
. ImplemenQuick sort algorithm to arrange a list of mlents in ascending order
~Implement Heaportalgorithm for sorting a lisbf integers in ascending order
10 Implement Mergeort algorithm for sorting a list of integers in ascending order
Note;-Questions for the external examination will be based on the concepts learnt

©oo~NOOULA~W

Course Outcomes:

After sucessful completion of the course, the students will be able to
CO 1: Recall the basics of C++ to declareighle, create a class and etc.
CO 2: Apply various structure of data

CO 3: Analyzing the difference between various data structure

CO 4: Evaluate he expression using preorder, inorder and postorder
CO 5: Elaborate the data structure operations and sort algorithm
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Course Programme Outcomes
Outcomes

CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 9 9 1 9 9 9 55
CO2 9 9 9 1 9 9 9 55
CO3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45 | 45 45 5 45 | 45 | 45 275

Low-1 Mediun8 Higho

SEC IVi Linux and Shell Programming Lab
(For Students Admitted from 20223)

Semester: IV Hours/Week: 2
SubjectCode: IBCSS44P Credit: 2

Course Objectives:

1. To understand and make effective use of Linux utilities and shell scripting language to
solve problems

2. To develop the skills the emessary for systems programming including file system
programming, process and signal management and inter process communication

List of Programs

Built-in Commands

1. Write a shell program to-use who commands

2. Write a shell program to use list commands

3. Write a shell program-to use sort commands

4. Write a shell program to use wc commands

5. Write a shell\program to use cat commands

Formula Substitution

6. Write.a shell program to find odd or even number

7. Write'ashell program to find smallest among three numbers
8. Write a shell program to find the factorial value

9. Write a shell program to display multiplication table

Switch case

10. Write a shell program to use case statement

Functions

11. Write a shell program to display username, pwd using function
12.Find age of a person ugjrset date

Checking

13.To check the given file is a directory or not

String Manipulation

14.Convert lowercase to uppercase using tr statement

G 213



Annexure 'I1 2022

Note: Questions for the Internal/External examination will be based on the concepts
learnt

Course Outcomes:

After swccessful completion of this course, students will be able to

CO 1: Summarize shell commands, scripts, managing files, pipes and redirections

CO 2: Apply appropriate Linux commands to make effective use of the environment to _solve
problems

CO 3: lllustrateshell scripts to perform repetitive tasks using while and for laops

CO 4: Evaluate shell functions

CO 5: Derive commandine arguments

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 3 1 9 9 9 49
CO2 9 9 3 1 9 9 9 49
CO3 9 9 3 1 9 9 9 49
CO4 9 9 3 1 9 9 9 49
CO5 9 9 3 1 9 9 9 49
Total 45 | 45 35 51 45| 45 | 45 245
Low-1 Mediur8 Higho
Core Xi Software Engineering
(For Students Admitted from 20223)
Semester: V Hours/Week: 5
SubjectCode IBCSC51 Credit: 4

Course Objectives:

1. To provide .the idea of decomposing the given problem into Analysis, Design,
Implementation, Testing and Maintenance phases and pramitea of using various
process models:in the software industry according to given circumstances

2. To gain the knowledge of how Analysis, Design, Implementation, Testing and
Maintenance processes are conducted in a software project

Unit | (15 hours)

Introduction: The Nature of Software Changing nature of softwaré Software
Engineering: The Software Process Software Engineering Practice Software
Development Myths Software Process Structure:A Generic Process ModelDefining a
Framework Activity - Identifying a Task set Process Patterns Process Models:-
Prescriptive Process ModélsSpecialized Process Models.

Unit I (15 hours)

Understanding RequirementsRequirements Engineering- Eliciting requirements
Developing Use Case$ Building the Analysis Modeli Negotiating Requirements
Requirements Monitoring Validating Requirements Requirements ModelingScenario
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Based Modeling>esign Engineering:Design within the context of software enginegri
Design Procest Design Concepts Design Modeli Architectural Design: Architectural
Styles- Architectural Design.

Unit 1 (15 hours)

Software Testing Strategies:A strategic approach to software testingtrategic isuesi

test strategies for conventional softwdreest strategies for objecbriented softwaré

validation testingi system testingi the art of debuggingesting Conventional
Applications: Software Testing Fundamental8Vhite-Box testingi Basis Path.@stingi

Control Structure Testing Black-Box Testingi ModelBased Testing Testing for. Real
Time Systems Patterns for Software Testing.

Unit IV (25 hours)
Risk Management: Reactive Versus Proactive Risk 3¢@iesi Software Risks- Risk
Identification i Risk Projectioni Risk Refinementi Risk Mitigation,-Monitoring and
Managementi RMMM PlanQuality conceptsSoftware Qualityi “Achieving Software
Qualityi Review Techniques:Review Metrics and Their Uselnformal Reviews Formal
Technical Review$ Software Quality AssuranceElements of Seftware Quality Assurance
T SQA Processes and Product CharacteristiS8®QA Tasks, Goals, and MetriesFormal
Approaches to SQA Statistical Software Quality. AssuraneeSoftware Reliabilityi The
ISO 9000 quality standardis SQA plan.

Unit V (15 hours)
Agile Development:Agility and the Cost of Changdégile Process Extreme Programming
Other Agile Process ModelsA Tool Set for the Agile BcessHuman Aspects of Software
Engineering:Characteristics of a Software'Engined@ihe Software TeamTeam Structures
- Agile Teams- Software Engineering Using the CloudCollaboration Tools- Global
Teams.

Course Outcomes:
After successful compl®n of this course, students will be able to
CO1.: Explain a process model for a software project Development
CO2:Apply Project:Mangement and Requirement analysis arlefinciples tosoftware
project development
CO3:Analyze the cost estimate and problermptexity using various estimation techniques
CO4:Compare the SRS, Design document, Project plan of given software system
COb5:Generate test cases using the techniques involved in selecting: (a) White Box testing (b)
Block Box testing

Text Book:
1. Roger S. PressmaB,of t war e Engi neeri ng, TAta McGaw Hill t i one
Company Eighth Edition 2015.

Reference Books:

1. lan SommervilleSoftware Engineering®earson Education, Seventh edition, 2004

2. Samarjeekaur, Sandhir Sharma PP Singh,Software Engineeringj Complete Course
Book Deep & Deep Publication2006
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3. Waman S Jawadeka$oftware Engineering Principles and PracticeTata McGraw
Hill EducationPrivate Limited, 2004

E-Resources:
1. NPTEL: https://nptel.ac.in/courses/106/105/106105182/
2. https://www.coursera.org/courses?query=software%20engineering

Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 3 3 9 9 3 45
CO2 9 9 9 3 9 9 9 57
CO3 9 9 9 3 9 9 9 57
CO4 9 9 3 3 9 9 9 51
CO5 9 9 9 3 9 9 9 57
Total 45 | 45 33 | 15| 45 | 45 39 267
Low-1 Mediun8 Higho
Core XI' T Computer Networks
(For Students Admitted.from 20223)
Semester: V Hours/Week: 5
Subject Code : IBCSC52 Credit: 4

Course Objectives:

1. To understand and describe the layered protocol model
2. To describe andanalyse datalink, network, and transport layer protocols

Unit | (15 hours)
Introduction: Uses of Computer Networksetwork HardwareNetwork SoftwareReference
ModelsExample NetworkdNetwork StandardizatioRhysical Layer: Guided Transmission
MediaWireless transmission.

Unit Il (15 hours)
Data Link' Layer: Data Link Layer Design Issudsror Detection and Correction
Elementary. Data link ProtoceBliding Window Protococxample Data Link
ProtacolsMedium Access Control Sublayer:Channel Allocation Problesvlultiple Access
ProtocolsEthernetWireless LANsData Link Layer Switching.

Unit il (15 hours)
Network Layer: Network layer Design Issud®outing AlgorithmsCongestion Camol
Algorithms-Quality of ServicelnternetworkingNetwork Layer in the Internet.

Unit IV (15 hours)
Transport Layer: Transport Servic&lements of Transport Protocalongestion Contrel
Internet Transport Protocols: UDP-TCP.

Unit V (15 hours)
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Application Layer: Domain Name Systethlectronic MaitWorld Wide Web: HTTP-
Streaming Audion and Video.

Course Outcomes:

After successful completion of this course, students will be able to

CO 1: Understand the knowledge of thasic computer network technology

CO 2: Analyse functions of each layer in the OSI and TCP/IP reference model

CO 3: Develop skills of subnetting and routing mechanisms in networking

CO 4: Compare the working principle of various layer protocols

CO 5: Apply the protocols of computer networks in network design and implementation

Text Book:
1. Andrew S Tanenbaum, Davidl. Wetherall ComputeMNetworks Pearson Educatigfrifth
Edition, 2021.

Reference Books:

1. Behrouz A Forouzamata Communications & Netwking, Tata McGraw Hill,Fourth
Edition, 2003

2. Douglas E Comef omputer Networks and InterneRearson Education, Fourth Edition,
2004

E-Resources:

1. NPTEL:https://nptel.ac.in/coursd<€J6/105/106105081/

2. SWAYAM: https://onlinecourses.swayam?2.ac.infugcl9 cs10/preview
3. SWAYAM: https://onlinecowses.swayam?2.ac.in/cec19_cs07/preview

Course Programme Outcomes
Outcomeg
CO PO1| PO24.PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 3 3 3 1 3 9 31
CO2 9 1 3 3 1 3 9 29
CO3 9 1 3 3 1 9 9 35
CO4 9 1 3 3 1 9 9 35
CO5 9 3 3 3 1 9 9 37
Total 45 9 15 | 15| 5 33 | 45 167
Low-1 Mediun8 Higko
Core Xl T RDBMS
(For Students Admitted from 20223)
Semester: V Hours/Week: 4
Subject Code IBCSC53 Credit: 4

Course Objectives:
1. To understand the basic concepts, applications of database systems, relational database
design principles and SQL queries
2. To understand the different issues involved in the design and implementation of a
database system, secuyitytegrity and concurrency
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Unit | (12 hours)
Introduction: Database System Application®umpose of Database SysteWiew of Data-
Database Design Data Storage and Quemg - Transaction Management Database
Architechture Relational Databases Introduction to the Relational Modéttroduction to
SQL-Intermediate SQL:Join ExpressieWgews-Transactiondntegrity constraintsSchemas
Authorization.

Unit Il (12 hours)
Database DesignDatabase design andHE Model overview-ER-ModelConstraints ER-
DiagramsReduction to Relational SchemasDesign IssuesRelational database ‘model:
Logical view of datakeys integrity rules.Relational Database designFeatures of good
relational database designAtomic domain and Normalization (INF2NF~ 3NF
BCNF).Databas®esign Procesdlodeling Temporal Data.

Unit 1 (12 hours)
Data Storage and Querying:Storage and File Structure: Overview of Physical Sterage
Magnetic Disk and Floppy DisRAID- Organization of Records in Fildedexing and
Hashing: Basic Concept©rdered hdicesMultiple Key “AccessStatic HashingDynamic
HashingBit Map Indices.Query Processing: OverviewSelection OperaticisortingJoin
Operation.

Unit IV (12 hours)

Transaction Management Transaction ConceptSimple Transaction Modébtorage
StructureTransaction Atomicity and ' Durabiltyransaction Isolatiofserializablity
Concurrency Control: Lock-Based 'Protocoi®eadlock HandlingMultiple Granularity
Time Stamp Protais-Valuation Based ProtocolRecovery Systemfailure Classification
Recovery and AtomicitRecovery AlgorithraFailure Management.

Unit V (12 hours)
System Architechture Text:Databasé System Archittechture Centralisedand Clieerver
ArchitectureServer System . Architechtufearallel SysterDistributed Systerbistributed
SystemNetwork TypesObject BasedDatabases Complex Data TypesTable Inheritance
Implementing .OR FeaturesAdvanced Topics, Advanced Application Development
Performance Tuningerformance Benchmar&andardization.

Course:Qutcomes:

After successful completion of the course, the students will be able to

CO1: Explore alout DBMS architecture, database designs, database modeling

CO2: Extend about Eiagram and UML, Relational Algebra and Relational Calculus

CQ3:"Distinguish the normalization theory

CO4: Apply Structured query language (SQL) and Constraints

CO5: Evalude various transaction processing, concurrency control mechanisms and database
protection mechanisms

Text Book:
1.A Silberschatz, H Korth, S Sudarshddatabase System and Concepc Graw-Hill,
Sixth Edition, 2019.
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Reference Books:

1. Raghu Ramakristam and Johannes GehrkBatabase Management Syster{&e),
McGrawHill, 2003

2. Atul Kahate,Introduction to Database Management SysteRearson Education, Tenth
Impression2012

3. C J Date An Introduction to Database SysterAddison Wesley publising company,
Third Edition, 1998

E-Resources:
1. https://www.tutorialspoint.com/sql/sgtibmsconcepts.htm
2. https://'www.coursera.org/projects/introductitmrelationatdatabasendsgl

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5|PO6 | PO7 | Total
CO1 9 1 3 3 3 3 3 25
CO2 9 1 1 3 3 3 3 23
CO3 9 3 3 3 9 9 9 45
CO4 9 1 9 3 9 9 9 49
CO5 9 3 9 3 9 9 9 51
Total 45 9 25 15 [33 | 33 | 33 193
Low-1 Medium-3 High-9
Core XllII T RDBMS Lab
(For Students Admitted from 20223)
Semester: V Hours/Week:4
Subject Code:IBCSC54P Credit: 3

Course Objectives:

1. The Students get practical knowledge on designing and creating Relational Database

Management

2. To understand various advanced quergagch as relational constraints, joins, set
operations, aggregaterfctions, trigger, views and embedded SQL

List of SQL Programs

DDL
1. Createan address table with fields name , doorno , streeity
a. describeits structure
b. alter the table to include pincode
c. alter the table to modify street column
d. drop the take
DML
2. Create a student table with regno, name, age and dept.
a. insert records
b. delete the students with age above 20
c. truncate and drop the table
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Functions
3. Create an employee table with fiet®,enamesex, age years ofexperience
a. find out the . of female employees
b. find out the employees with age ranging between 30 and 35
c. list out the employees who are working more than 5 years
4. Create a library file withi i e dcch@tgle, author, cos& no of copies
a. arrange the books according to accno
b. find out the TOTAL no. ofbooks available in the library
c. find out the book of minimum cost
5. Create a player table with fields namsports €ricket, hockey,etgd,age & country
a. find out the eldest and youngest player
b. group players according to sper
c. list out the Indian players
6. Write the SQL queries to illustrate all number functions
7. Write the SQL queries to illustrate date functions
8. Write the SQL queries to illustrate all string functions
9Cr eat e an Item table &, dquaantity f & priced &nd insert e mn o,
records.
10. lllustrate the comparison operators (between, like,.in &'isnull)
11. Create a table with the fields clientno , clientname & phonetitustrate the set
operators union , unionall, minus & intersect
12. Createa student ab |l e wi t h __.f taedlEdgsshTamile Math® and TTO@ALh &
insertrecords
a. arrange all records according to TOTAL
b. find the student who got first mark in Maths
c.list out the students whose name starts w
13 Createaninventoy t abl e 'with fieldsdé itemno, itemna
a. insert records
b. update the gnty when'it goes less than reorderlevel
c. list the itemswith price less than 100
14. Create an employee table with fields ecode,ename,age & saldrgreate department
table with fields ecode, designation, deptcode & dept. lllustrate joins and sub queries using
the above tables:
Constraints
15.Create a vendormaster table with fields vencode,venname,place and phoneno
Create.an ordermaster table witsids item no, itemcode,vencode,qraynd orderdate .
lllustrate” the following constraints using the above tables
a..vencode as primary key in vendormaster
b.. vencode as foreign key in ordermaster
C. phoneno as unique
d. place as notnull&
e. gnty > 100
TCL
16. SQLqueries to illustrate TCL commands (savepoint, rollback and commit)

PL/SQL
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Formula Substitution
1. PL/ SQL block to find out the largest among three numbers
2. PL/SQL block to print the multiplication table for given multiplier

Functions

3. Write a PL/SQL block to find the sum of digité$ a given number. Use function

4. Write a PL/SQL block to find the factorial afgiven number using a function

Cursor

5. Create a library table with fieldsuch asacc ng title author and price & insert records,
write a PL/SQL block tdlustrate implicit cursor

Procedure

6. Create a student table with fields regno,name, maths ,physics&biology and resertls
.write a PL/SQL block to find the TOTAL , averag® grade using procedure

7. Create an electricity bill tde with fields Custcodecustnamg custtype, prevreading,
currreading, UNITs, costperUNIT & TOTALamount. write a PL/SQL" block to find the
TOTAL amount for all customers using théollowing condition

Cust type Cost per Unit
i) Domestic Rs. 3¢
i) Office Rs. 44
iii) Factory Rs. 64

Exception Handling
8. Write a PL/SQL block to illustrate the following predefined exceptions
a. too_many_rows
b. no_data_found
9. Create a table with fields itemno, itemname, gntyordered & gntydelivered, write a PL/SQL
block using userdefined exception to indicate when more items baee delivered than
ordered
Triggers
10. Creating and executing triggers

Note: Questionsfor.internal'and External examination will be based on concept learnt

Course Outcomes:

After successful.completion of the coershe students will be able to
CO 1: Build DDL,'DML and TCL Commands

CO 2: Make use ofmplementing constraints in tables

CO:3: Apply to create block structure programming language

CO 4: Create the concepts fafnctions

CO 5: Develop thegprocedures, exceptions, triggers in PL/SQL block

Course Programme Outcomes
Outcomes

CO PO1| PO2 | PO3 [ PO4| PO5| PO6|PO7| Total
CO1 9 1 3 3 3 3 3 25
CO2 9 1 1 3 3 3 3 23
CO3 9 3 3 3 9 9 9 45
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CO4 9 1 9 3 9 9 9 49

CO5 9 3 9 3 9 9 9 51

Total 45 9 25 | 15 ] 33 | 33 [ 33 193
Low-1 Medium-3 High-9

DSE I a) Blockchain Technology
(For Students Admitted from 20223)

Semester: V Hours/Week: 4
Subject Code :IBCSE5A Credit: 4

Course Objectives:
1. To understand how blockchain System(Bitcoin and Ethereum)Work
2. To integratadeas from blocKeain technology into theown pojects

Unit | (12 hours)
Introduction of Block chain: Block 10XDistributed System&€onsensudhe history of
block chainintroductionof block chainFeatures of blockehaiApplications of block chain
technologyTiers of Blockchain technolog@€onsensus’in block chal@AP theorem and
block chainBenefits and limitations of Blockchain.

Unit Il (12 hours)
Cryptography and technical Foundations:. IntroductionMathematicsCryptography
ConfidentialityIntegrity-AuthenticatioaNon  repudiatiorAccountabilityBlock  Ciphers
DESAES-Public aml Private keydRSA-hash Function§ecure hash algorithrierkle
treesPatricia tree®HT-ECDSA-Financial markets and tradifigading Exchanging.

Unit Il (12 hours)
Bitcoin: Bitcoin definitionstransactiongypes of transactiorg/hat is UTXOBIlock chain
The genesis of BloeKhe “bitcoin networkwalletsAlternative coins: Theoretical
FoundationsAlternatives of Proof of WorProof of stakeNamecoin-Litecoin.

Unit IV (12 hours)
Ethereum101:«ntroductiorEthereum block chaiifthe consensus mechanidhe world
statethe aceount stat€ransactbnsContract creation transactidessage call transaction
Elements ' of ethereum block chdtVYM-Execution EnvironmerDpcodes and their
meaningAccountsBlock-Block header.

Unit'Vv (12 hours)
BlockChaini Outside of Currencies: Internet of thingdoT Block chain experiment
GovernmentHealth FinanceEmergingTrends:ABC&nterprisegradeblockchain®rivate
BlockchainsstartupsstandardizatiofEnhaacements Realworld Implementatioa€onsortia
Education in block chain technologiEsnploymentCrypto Economics.

Course Outcomes:

After successful completion of the coeyshe students will be able to

CO 1: Explain the fundamental Concept of Block chamd Consensus Algorithm
CO 2: Apply Cryptography algorithms in protecting the block chain

CO 3: How transactions held in Bitcoin
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CO 4: Develop an application in Ethereum Framework
CO 5: Design Block chain technology in popular fields

Text Book:
1.lmranBashir,Mastering Block chain: Deeper insights into decentralization, Cryptography,
Bitcoin and PopulaBlock Chain Frameworkdackt Publishing, 2017

Reference Books:

1. Andreas Antonopoulos, Satoshi NakamMastering Bitcoin O6 Rei d 1y, 2014

2. Roge WattenhoferThe Science of the Block chareate Space Independent Publishing,
2016.

3. Narayanan, J. Bonneau, E. Felten, A. Miller, S. GoldfeBecoin and Cryptocurrency
Technologies: A Comprehensive IntroductiBninceton University Press, 281

E-Resources:

1. NPTEL: https://nptel.ac.in/courses/106/104/106104220/#

2. https://www.udemy.com/course/buileur-blockchainaz/

3. https://www.mygreatlearningoen/academy/learfor-free/courses/blockchaipasics

Course Programme Outcomes
Outcomeg
CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 9 9 3 3 9 9 51
CO2 9 3 9 9 9 9 9 57
CO3 9 3 9 3 9 9 9 51
CO4 9 3 9 3 9 9 9 51
CO5 9 3 9 3 9 3 9 45
Total 45+ 21 45 [ 21 | 39 | 39 | 45 255
Low-1 Mediur8 Higko
DSE I'i b) PHP Programming
(For Students Admitted from 20223)
Semester:V Hours/Week: 4
Subject. Code:IBCSE5B Credit: 4

Course Objectives:
1. To learn and use op&source server, array, functions and objects
2. To create dynamic web pages and websites

Unit | (12 hours)
Introduction to Dynamic Web Content: HTTP and HTMLThe Request/Response
ProcedureThe Benefits of PHP, MySQL, JavaScript, CSS, and HTMIBML5-The
Apache Web Serverdandling Mobile DevicefOpen Sourcdringing It All Together.

Unit Il (12 hours)
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Setting Up a Development ServerWAMP, MAMP, or LAMP-Installing AMPPS on

WindowsInstalling AMPPS on macOfhstalling a LAMP on LinuxWorking Remotely
Using a Program Editddsing an IDE.

Unit 1

CommentsBasic

echo and print CommandiinctionsVariable Scope.

Unit IV

Functions and Objects: PHP FRinctionsincluding and Requiring. FileBHP Version

Compatibility-PHP Objects.

Unit vV

PHP Arrays: Basic AccesSThe foreach as Loeplultidimensional ArraydJsing Array
Functons. Practical PHP: Using printtDate and.. Time “Functiorsile HandlingSystem

CallsXHTML or HTML5

Course Outcomes:

SyntaxVariablesOperatorsvVariable
Commandsvariable TypingConstantsPredefined ConstaniBhe Difference Between-the

After successful completion of this course, students will be able to
CO 1: Remember variables, data types, operator, control flow, anayile
CO 2: Apply scripting, style sheet.and ebject concepts

CO 3: Analyze the server, function, condition and looping

(12 hours)
Introduction to PHP: Incorporating PHPwithin HTML-The Structure of PHRIsing
AssignmenrMultiple-Line

(12 hours)
Expressions and Control Flow in PHP: ExpressiongperatorsConditionalsLooping
Implicit and Explicit Casting®HP Dynamic LinkingDynamic Linking 'in /Action. PHP

(12 hours)

CO 4: Explain control structure, looping, arrays, user defined functions, files and databases
CO 5: Develop interactive web _pages

Text Book:

1. Robin Nixon,Learning PHP, MySQL & JavaScript

Reference Books:

O6 Rei

y

Me, d01& ,

1. Vikram VaswaniPHP: A Beginner's Guidelata McGrawHill, Second Edition, 2009

2. Steven HolznerPHP: The Complete Referendata McGrawHill, Second Edition, 2007
3. Larry Ullman,PHP Advanced and Obje@riented Programming: Visual QuickPro

Guide Pearson Education, Third Edition, 2013

E-Resources:

1. https://www.tutorialspoint@m/php/index.htm

2. https://www.codecademy.com/catalog/language/php

Course Programme Outcomes
Outcomes

CcO PO1l| PO2 [ PO3 | PO4| PO5| PO6 | PO7| Total
CO1 9 9 3 1 3 3 9 37
CO2 9 9 3 1 3 9 9 43
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CO3 9 3 3 1 9 3 9 37

CO4 9 9 3 1 9 9 9 49

CO5 9 9 3 1 9 9 9 49

Total 45 39 15 5 33 | 33 | 45 215
Low-1 Mediur8 Higho

DSE Il i a) Mobile Application Development
(For Students Admitted from 20223)

Semester: V Hours/Week: 4
Subject Code:IBCSE5SC Credit:4

Course Objectives
1. To facilitate students to understand android SDK and to help students-to gain a basic
understandingfoAndroid application development
2. To inculcate working knowledge of Android Studio development.tool

Unit | (12 hours)
Introductionlmportant of Mobile strategies, Mobile development today, Mobile myths,
Mobile web vs Mobile App, begfits of mobile app, creating consumable web services for
mobile devices What is a web service, Web services languages. Mobile user interface
designunderstanding mobile platforms, using the.tools of-mobile interface design.

Unit Il (12 hours)

Introduction to AndroigAndroid Featureg\ndroid.-Operating systerDownloading apps
from Google playPackagesAndroid Software Development Kitest Driving the Tip
Calculator App in an Android Virtual DevigBuilding Great Android Appg\ndroid
Development Resources.

Unit 11l (12 hours)

Android StudielntroductionTechnologies overviexCreating an ApgAndroid Studio
window-Building the Apps ‘GUI"with the Layout Editgkdding an Image to the project,
adding an app icorghanging.RelativeLayout to a LinearLayout, orientation,Configuring the
Textvi ewds wi/d, textsize property, Setting
Adding an Imageview to display the image, Previewing the Design.

Unit IV (12 hours)

Tip Calculator .~ Appintroduction, Tesdriving the Tip Calculator Ap{Iechnologies
overviewClass activity, Activity lifecycle methods, arranging views with a GridLayout,
Creating ‘and Customizing the GUI with the Layout editor, Implementingrface
TextWatcher for Handling EditText text changes, Building the GUI, Default Theme and
customizing theme colors.

Unit V (12 hours)
Google Play and App Business IsstiesoductionrPreparing your apps for publication
Pricing your apgree or feeMonetizing apps with kApp AdvertisingMonetizing Apps:
using InApp billing to seltRegistering at Google Pldyploading your apps to Google play
Launching Play Store from Within your appparketing your Apps.

Course Outcomes:
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After successll completion of the coues the students will be able to
CO1: Explain the principles of Mobile strategies

CO2: Demonstrate the Android installing and configuring support tools
CO3: Build and publishing Android app

CO4: Apply the knowledge of Android userterface

COS5: Develop Mobile application using Android and 10S

Text Book:
1.Paul Deitel, Harvey Deitel, Alexander Walshdroid 6 for ProgrammeisAn Appdriven
Approach Pearson Education, Third Edition, 2016.

Reference Books:

1. Jeff McWherter, Scott Q&'ell, Professional Mobile Application. Developmertohn
Wiley & Sons Publications, 2012.

2. DonnFelker with Joshua Dobbandroid Application Development for Dummjedohn
Wiley & Sons Publications, 2011.

3. Jerome (J. F) DiMarziddndroidi A Programme& Guide McGraw Hill, Eighth Reprint,
2015.

E-Resources:

1. https://developer.android.com/

2. https://www.zoho.com/creator/applicatioevelopment/mobile.html

3. https://spokesiutorial.org/tutoria
search/?search_foss=Android+app+using+Kotlin&search_ &gegtEnglish

Course Pregramme Outcomes
Outcomes
CO PO1{ PO2|-PO3 | PO4| PO5| PO6 | PO7| Total
CO1 9 9 3 3 9 3 9 45
CO2 9 9 3 9 9 9 9 57
CO3 9 9 3 9 9 9 9 57
CO4 9 3 3 3 9 3 9 39
CO5 9 9 3 3 9 3 9 45
Total 45 | 39 15 [ 27 | 45 | 27 | 45 243
Low-1 Mediun8 Higko

DSE Il T b) Cryptography and Network Security
(For Students Admitted from 20223)

Semester: V Hours/Week 4
Subject Code:IBCSE5SD Credit: 4

Course Objectives:
1.To understanthebasics of Cryptography and Network Security
2.To learn about how to maintain the Confidentiality, Integrity and Availability of a data

Unit | (12 hours)
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Computer and Network Security conc@t: Computer security concepthe OSI security
ArchitectureSecurity Attacks Security ServiceSecurity MechanismsNumber Theory:

The Euclidean AlgorithaModular ArithmeticPrime NumbersF er mat 6 s Eu-l er 0 s
Discrete Logarithms.

Unit I (12 hours)
Symmetric Ciphers: Classical Encryption Techniques: Symmetric Chippers Model
Substitution Techniquesransposition Techniquekraditional Block Cipher StructusBlock
Cipher Design Principles. Finite Fields: GrotpmgsFieldsFinite Fields of the:.FormGF(p).

Unit I (12 hours)

Advanced Encryption Standard: Finite Field ArithmeticAES . StructureAES
Tranformation Functior8\ES Key ExpansionAsymmetric Ciphers : Prineiples of publid

key cryptosystem3he RSA Algrithm.

Unit IV (12 hours)
Other Public-Key Cryptosystem: Diffie-Hellman KeyExchang&lgmal cryptographic
systemElliptic curve arithmetie Elliptic curve Crptography:Digital Signature:Digital
signatureElgmal Digital Sigmture Schem&chnorr. Digital-SchemblIST Digital signature
algorithm.

Unit V (12 hours)
Wireless Network Security: Wireless " Securitvobile Device SecurilEEE802.11
Wireless LAN Overview IEEE802.11 Wireless LAN Securitflectronic Mail Security:
Internet Mail Architectureemail FormatsEmail Threats and compressive Email Security
S/MIME 1 DNSSEGSender policy FrameworRomain Keys.

Text Book:
1. William Stallings, Cryptography and Network Security Principles aPihctice Pearson
Education Seventh Edition2017

Reference Books:

1. Wade Trappe, Lawrence C Washingtdntroduction to Cryptography withCoding
Theory Pearson Educatiogecond Edition, 2007

2. William Stallings, Cryptography and Networ&ecurityPrinciples and Pratices Pearson
Educationy Fourtedition, 2006

3: W.Mao, Modern Cryptographyi Theory and Practice Pearson Education, Second
Edition, 2007

E- Resource:
1. https://nptel.ac.in/courses/106/105/106162/

Course Outcomes:

After successful completion of the coeyshe students will be able to
CO1: Compare various Cryptographic Techniques

CO2: Applying various data encryption techniques

COa3: Classify the encryption standard and asymmetric ciphers
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CO4: Implement Hashing and Digital Signature techniques
CO5: Explain the various Security Application

Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 3 3 9 3 9 45
CO2 9 9 3 9 9 3 9 51
CO3 3 9 3 9 9 3 9 45
CO4 9 9 3 3 9 3 9 45
CO5 9 9 3 9 9 3 9 51
Total 39 | 45 15 | 33 | 45 [ 15 | 45 237
Low-1 Mediur8 Higho
SEC Vi PHP Programming.Lab
(For Students Admitted from 20223)
Semester: V Hours/Week: 2
Subject Code:IBCSS55P Credit: 2

Course Objectives:
1. To understand the conceptsrefular expressions including modifiers, operators and
metacharacters
2. To develop PIP programs that use various PHP library functions and that manipulate
files and directories

List of programs

Develop a PHRrogram:to print Sum of digits

Develop a PHP praegram.to print factordla number

Develop a PHP_program to displegunt, from 1Go 20 using loop

Develop a PR program to print prime number

Develop a PHR pgram to checlrmstrong number

Develop'a PHP pgram to check Palindrome number

Develop.a PHP program to swap two numbers with and without using third variable

Developa PHPprogram to find if thayiven year is leap year or not

Develop a PHP program toverse the number with strrev ()

0. Develop a PHP program to show day thie week (for eg: Monday) based on numbers
using Switch/case statements

11. Develop a PHP program to printmber triangle

12. Develop a PHP program to print alphabet triangle

13. Develop a PHP program to check student grade based on the marks tedsg if

statement
14. Develop a PHP program Using nested for loop that creates a chess board
Note: Questions for Internal andExternal examination will be based on concept learnt

O 0 No Ok whE

Course Outcomes:
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After successful completion of this course, students will be able to

CO1.: Describethe fundamentals of PHP Language in trivial problem solving
CO2: Determine solution to a problem aagply control structures

COa3: Simplify the use of Strings and String Handling functions

CO4: Justify real time applications using PHP language features

CO5: Build skill on problem solving by constructing algorithms

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 3 1 1 9 1 1 25
CO2 9 3 3 3 9 3 3 33
CO3 9 3 1 3 9 9 3 37
CO4 9 3 3 3 9 9 3 39
CO5 9 3 3 3 9 9 3 39
Total 45 | 15 11 | 13 | 45 | 31 | 13 173
Low-1 Mediun8 Higko
Core XIV T Operating Systems
(For Students Admitted from 20223)
Semester: VI Hours/Week: 5
Subject Code:IBCSC61 Credit: 4

Course Objectives
1. To understand the services provided.by aediesign of an operating system
2. To understand what a process'is and how processes are synchronized and scheduled

Unit | (15 hours)
Introduction: What is an Operating SysterMainframe systems desktop systems
MultiprocessorSystems Distributed systemsClustered SystemdReal time systemsHand
held systems.Operating. System Structure: System componentsOperating System
services System calls- System structure.

Unit Il (15 hours)
Processes:Processconcept process schedulingoperations on processebter process
Communication, CPU Scheduling: Basic Concepts Scheduling Criteria Scheduling
algorithms:.Process Synchronization: Backgroeuiithie critical section problemMutex
Locks-semaphoresvionitors.

Unit (15 hours)
Deadlock: System ModeDeadlock CharacterizationMethods of Handling Deadloek
Deadlock Preventicibeadlock AvoidanceDeadlock DetectionRecovery from Deadlock.
Memory management:Background Coniguous memory allocatierwapping.

Unit IV (15 hours)
Virtual memory: Background Demand paging Copyon-Develop -Page replacement
ThrashingFile system interface:File conceptsaccess method®irectory structureMass
storage structure: Overview of mass storage structHi®D SchedulingNVM Scheduling.
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Unit V (15 hours)
Protection: Goals of protectiondomain of protectionAccess matrix Implementation of
Access matrix revocation of access rightsSecurity: The security problem User
authentication Program threatsSystem threatssecuring systems and facilitiegitrusion
detection Cryptography.

Course Outcomes:

After successful completion of this course, students will be able to

CO1: Remember the structuod operatingsystem angcheduling algorithms

CO2: Apply the concept of process schedulidgadlocksnd its recovery

CO3: Analyze the background of memory with segmentation and paging

CO4: Evaluate file management with file organization, and diskddimey

CO5: Create Securing systems and facilitites

Text Book:
1. Abraham G Silberschat@peratingSystemWiley Publisher, TentEdition, 2017

Reference Books:

1. Milan Milenkovic, Operating System Concepts..& Desigrata McGraw Hill, Second
Edition, 1997.

2. Peter Baer Galvin and Robert Neilson Bofgplied Operating system concepid®hn
Wiley & SonsPublishey First Edition, 2000

3. Dhananjay M. Dhamdher@perating System A-Concdpased ApproachTata McGraw
Hill, Third Edition, 2012

4. W. Stllings, Operating Systems, Internals & Design PrinciplBsentice Hall of India,
Fifth Edition, 2008

E-Resources:

1. https://nptel.ac.in/courses/106/105/106105214/

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

3. https://onlinecourses:nptel.ac.ioé21_cs44/preview

4. https://lwww.udacity.com/course/introductitmoperatingsystems-ud923
5. https://onlinecourses.nptel.ac.in/noc21_cs72/preview

Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 3 3 9 3 9 9 45
CO2 9 3 3 3 9 9 9 45
CO3 9 3 9 9 3 9 9 51
CO4 9 3 9 3 9 9 9 51
CO5 9 3 9 9 9 9 9 57
Total 45 | 15 33 | 33| 33| 45| 45 249
Low-1 Mediur8 Higho

Core XV'i Programming in Java
(For Students Admitted from 20223)

Semesgr: VI Hours/Week 4
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Subject Code IBCSC62 Credit: 3

Course Objectives:

1. To guin knowledge about basic Java language syntax andnsiesrto Develop Java
programs and use concepts such as variables, conditional and iterative execution methods
etc

2. To wnderstand the fundamentals of objegented programming in Java, including
defining classes,objects, invoking methods etc andpgirehandling mechanisms

Unit | (12 hours)
Fundamentals of Object Oriented Programming:Introduction, object oriented paradigm
basic concepts of oogs benefits of oops applications of OOPsJava.Evolution: java
featuresijava Versus C and C++java and internet java and WWWi- web browsers
Overview of Java Language: simple java program more of javal application with two
classes java program structuriejava tokeng java statementsnplementing a java program
- java virtual machine command line arguments.

Unit Il (12 hours)
Constants, Variables, data typesDeclaration of variablesgiving values to variables
scope of variablegsymbolic constants type casting. gettingvalues of variables standard
default values Operators and Expressions:Arithmetic operatorg Relational operatofs
logical operatorg assignment operatoisincrement.and decrement operatocenditional
operatori bitwise operatori special operats Tarithmetic expression$evaluation of
expressions precedence of arithmetic; operatbype conversion in expressidroperator
precedence and associativitymathematical functionsDecision making and Branching: if
statementi switch - ? : operatori-Decision’ Making and Looping: while statemehtdo
statement for statement jumps'in loops- labeled loops.

Unit Il (12 hours)
Classes, Objects and.-Methods:Introductioni defining a class, field declaratibomethods
declarationi creating.-Objectsi accessing class membefs constructorsi methods
overloading static members nesting of methods inheritance’ overriding methods final
variables and methodsfinal classed finalizer methods abstract methodand classe$
visibility control'- Arrays Strings and Verctors : one dimensional arrdycreating an array
Ttwo dimensional arraysi strings ivectors iwrapper classes Interfaces, Multiple
Inheritance:.defining interfacésextending interfacesimplemening interfaces accessing
interface variables.

Unit IV (12 hours)
Packages, Putting classes togetheintroduction- java API packages using system
package$ naming conventionicreating packagésaccessing a packagesing a package
adding a class to a packaghiding classes Multithreaded Programming: creating
threads’ extending the thread classstopping and blocking a threadlife cycle of a thread
T using thread methodsthread exceptionkthread priorityi synchronizatiori implementing
the runnable interface.

Unit V (12 hours)

G 231



Annexure 'I1 2022

Managing Errors and Exception: Introductioni types of errors exceptions-syntax of
exception handling codie multiple catch statementsising finally statement throwing our
own exceptiong using exceptions for debuggmgpplet Programming: Introductioni how
applets differ from application$building applet code applet life cyclei creating an
executable appldtdesigning a web page applet tagi adding applet to html filé running
the applet more about applet tagpassing parameters to Applétigning the display.

Course Outcomes:

After successful completion of this course, students will be able to

CO1l1l:Remember the importance of java wits data types, control aements and class
fundamentals

CO2:Apply the concepts of inheritance, method overriding and implement packages and
interfaces

CO3: Analyze the concept of exception handling and multithreading

CO4: Evaluate string buffer handlirfgnctions

CO5: Create applet programming through awt controls, layout managers and menus

Text Book:
1. E BalaguruswamyProgramming with JAVA A Primer, McGrawHill Professional, 2015.

Reference Books:

1.Herbert SchildtJava: The Complete ReferenddcGraw Hill Professional, 2017
2.Robert SedgewickKevin Wayne,Introduction.to-Programming in Jayaddison Wesley
2017,

3. Y. Daniel Liang)ntroduction to Java ProgrammindPearson EducatiqB017.

E-Resources:

1. https://spokentutorial.org/tutariaarch/?search_foss=Java&search_language=English
2. SWAYAM:https://onlinecourses.swayam?2.ac.in/aic20_spl13/preview

3. https://spokettutorialorg/watch/Java/First+Java+Program/English/

4. NPTEL:https://onlinecourses.nptel.ac.in/nocl19_cs84/preview

Course Programme Outcomes
Qutcomeg
CO PO1| PO2 | PO3 | PO4|PO5| PO6|PO7| Total
Cco1 9 3 3 1 9 9 9 43
CO2 9 3 3 1 9 9 9 43
CO3 9 3 3 1 9 9 9 43
CO4 9 3 3 1 9 9 9 43
CO5 9 3 3 1 9 9 9 43
Total 45 | 15 15 5 45 | 45 | 45 215
Low-1 Mediun8 Higko
Core XVI 1 Programming in Java Lab
(For Students Admitted from 20223)
Semester: VI Hours/Week: 4
Subject Code : IBCSC63P Credit: 3
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Course Objectives:

1. To make the students to understand programming language Java

2.To create programs to solve simple calculations, check whether the given number is prime,
perfect or Armstrong, etc

List of Programs

Formula Substitution

1. Find the factorial and binomial coefficient

2. Calculate mean, variance and standard deviation

3. Develop the programs fdlumber conversions Checking

4. Develop the programs for Number checking (prime, perfect, etc.) Generation
5. Develop the programs folumber generation (prime, perfect, etc.)

Array

6. Arrange numbers and names in order

7. Develop the program for performing matrix addition, subtraction, multiplication &
transpose

Searching

8. Develop the programs for ifgmenting linear search-and binary search

String

9. Develop the programs for doing String manipulation (case conversion, reversing, etc.)
OOPs Concept

10. Develop the programs for implementing inheritance concepts

11. Develop the programs for implemerg exception handling

12. Develop the programs for implementing multithreading

Applet

13. Develop the programs to handle Keyboard events

14. Simulate a calculator (arithmetic operations) using GUI components

Note: Questions for the external examiioat will be based on the concepts learnt

Course Outcomes:

After successful completion of this course, students will be able to

CO1.: Outline Java programs that solve simple Mathemapicailems, number checking and
number.generation

CO2: Demonstrate-theoncepts of String Manipulation, Linear Search and Binary Search

COa3: lllustrate OOP in Java programming like inheritance

CO4: Evaluate the mukihreaded programs

CO5: Develop Exception handling and GUI components

Course Programme Outcomes
Outcomeg

CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 3 3 3 9 3 9 39
CO2 9 3 3 3 9 3 99 39
CO3 9 9 3 9 9 9 9 57
CO4 9 9 9 9 9 9 9 63
CO5 9 9 9 9 9 9 9 63
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| Total | 45| 33 | 27 | 33| 45| 33 | 45 | 261 |
Low-1 Mediun8 Higko

Core XVII i Open Technology
(For Students Admitted from 20223)

Semester: VI Hours/Week: 4
Subject Code IBCSC64 Credit: 3
Course Objectives:
1. To introduce Open Source methodologies
2. To make the stlents to gain experience using open source tools, languages and
frameworks to prepare for careers in software development

Unit | (22 hours)
Learn to write programs: Writing a progrardntroduction to prograrihe building blo&s
of programswWhat could possibly go wrongPebugging. Variables,. expressions, and
statements: Values and typ&/ariablesVariable names and ' keywor@gatements
Operators and operan@xpression®rder of operationdodulus operatetring
operations.

Unit I (12 hours)
Conditional execution: Boolean expressioAsogical operator&Conditional execution
Alternative executiorChained conditionaidlested conditional€atching exceptions using
try and excepShortcircuit evaluation /of logial” expression®ebugging. Functions:
Function callsBuilt-in functionsType« conversion functioAslath functionsRandom
numbersAdding new functionDefinitions .and useBlow of executioAParameters and
argumentsruitful functions and vaeid functiorg/hy functions?Debugging.

Unit Il (12 hours)
Iteration: Updating variable§he while statemernfinite loopsFinishing iterations with
continueDefinite loops‘usingfet.oop patterndDebuggingStrings: A string is a sequenee
Getting thelength of a‘'string-using lefiraversal through a string with a lo&tring slices
Strings are immutableooping and countindhe in operateString comparisoistring
methodsParsing stringg-ormat operateDebugging.

Unit IV (12 hours)
Files: Persistenc®pening filesText files and linefkeading filesSearching through a file
Letting the user choose the file naftdsing try, except, and opafriting files-Debugging.
Lists: A list is a sequenckists are mutabldraversing a listist operationsList slicesList
methodsDeleting elementists and functiond.ists and string$arsing line€Objects and
valuesAliasing-List argumentdDebugging.

Unit V (12 hours)
Using Database and SQL:Database Definitioibatabase conpes-Database Browser for
SQLiteCreating a database tatéructured Query Language summd&pidering Twitter
using a databadBasic data modelir@rogramming with multiple tableBhree kinds of
keysUsing JOIN to retrieve dataVisualizing data: Building an OpenStreetMap from
geocoded dat¥isualizing networks and interconnectie¥gsualizing mail data.
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Course Outcomes:

After successful completion of this course, students will be able to

CO1: Remember the concepts of data types, operators, expressidigriynontrol structure
and file

CO2: Make use obperator; continue statement ahsk

CO3: Analyzing the order of operationiow of execution and list types

CO4: Evaluate the expression, loop and iteration

CO 5: Create database to store data in SQL

Text Book:
1. Dr. Charles R. Severandeython for Everybody Exploring Data Using Pytt&)shroff
Publisher& Distributors, 2016

Reference Books:
1. E.BalagurusamyroblemSolvingand PythonProgramming McGrawHill, First Edition.
2. Matrtin C. Brown,PYTHON:The Complete referendécGraw-Hill, 2001

E-Resources:
1. https:/.tutorialspoint.com/python/index.htm
2. https://lwww.learnpython.org/

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 3 1 9 3 9 43
CO2 9 9 3 1 9 9 9 49
CO3 9 9 3 1 9 9 9 49
CO4 9 9 3 1 9 9 9 49
CO5 9 9 3 1 9 9 9 49
Total 45 | 45 15 5 45 | 39 | 45 239
Low-1 Mediun8 Higko
Core XVIII T Project
(For Students Admitted from 20223)
Semester.. VI Hours/Week: 6
Subject Code:IBCSC65PW Credit: 5

Course Objectives:
1.Toimpart the students understand the datamllection for the project
2. To enhance the students to select the programming language for implementing the project

Project shall be a group project (group consisting of maximum of two members)

Course Outcomes:

After successful completion of thcourse, students will be able to

CO1:ldentify goals, constraints, deliverables, performance criteria and resource
requirements in consultation with stakeholders
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CO2: Apply the plan by executing the code

COa3: lllustrate the various aspects of sadire development for the total project
CO4: Evaluate the entire software project according to the specific problem
CO5: Develop the software project by executing with the various data

Course Programme Outcomes
Outcomes

CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 9 9 9 9 3 9 57
CO2 9 3 9 3 9 9 9 51
CO3 9 3 9 9 9 9 9 57
CO4 9 3 9 9 9 9 9 57
CO5 9 9 9 9 9 9 9 45
Total 45 | 27 45 | 39 | 45| 39 | 45 285

Low-1 Mediun8 Higko

DSE Il i a) Cloud and Distributed Computing
(For Students Aditted from 2022:23)

Semester: VI Hours/Week: 4
Subject Code:IBCSEGA Credit: 4

Course Objectives:
1. To impart the complete understanding of.cloud, virtualization andllistd clouds
2.To understand the leader election in cloud and distributed systems

Unit | (12 hours)
Introduction to Cloud, Virtualization, and Virtual Machine: Introduction to Cloud
Computing- Feat ur es of -Thotrddauctiagn sto \Urtuabizatmn- Mitigation
Techniques for VM MigrationNetwork Virtualization and Geo-Distributed Clouds:
Introduction- Cloud Computing and Server VirtualizatietNetworking of Virtual Machines
Inside the Hypervisair Docker- SoftwareDefined Network

Unit Il (12 hours)
Leader Election in Cloud, Distributed Systems, and Industry SystemsIntroduction -
Leader Election in Rings (Classical Distributed AlgorithmRjng Leader Election and Bully
Leader Eletion Algorithms- Classical Algorithm: Ring Election Algorithm- Classical
Algorithm: Bully Election-Classical Distributed Algorithms and the Industry Systems:
Introduction - Key Challenges Algorithms for Recording Global State and Snapshot
Mutual Exclusion Algorithms for Distributed Systems.

Unit 11l (12 hours)
Consensus, Paxos, and Recovery in Cloudd$ntroduction i Consensus’ Byzantine
Agreement Failures and Recovery approaches in Distributed systelogd Storage: Key-
Value Stores/NoSQL Stores and HBase: Design ofYaiye Stores Design of HBase.

Unit IV (12 hours)
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P2P Systems and Their applications in Industry systemdntroductioni Bitcoin crypto
currency systemBlock chain technology and its applications beyond bitcoin solutions.Cloud
Applications: MapReduce, Spark, and Apache KaltapReduceSparkKafka.

Unit V (12 hous)
Cloud-Native Computing: IntroductiorMicro services Docker-Kubernetes Introduction
to Edge Computing Classification of Edge Computin§oftware-Defined Networking and
Network Function Virtualization: Introduction - SoftwareDefined Networking -
Applications and Use CaseSoftwareDefined NFV- Network Slicing- Ongoing-Research
Opportunities.

Course Outcomes:

After successful completion of this course, students will be able to

CO 1. Identify the features of Cloud Computing and Virtualization

CO 2: Demonstrate the leader election and classical distributed algorithms

CO 3: Classify types of Consensus, Paxos, Recovery in Clouds and cloud storage

CO 4: Justify P2P systems and cloud applications

CO 5: Formulate the cloud native computing, SoftwBefined Networking and Network
Function Virtualization

Text Book:
1. Rajiv Misra andyashwant Singh PateCloud and Distribued Computing: Algorithms and
SystemsWiley Emerging Technology Series, 2020

Reference Books:

1. Chris Dotson, Practical Cloud Securi#: Guide for Secure Design and Deployment
O'Reilly Media, FirstEdition, 2019

2. Rajkumar Buyya, Christian Vecchioland Thamarai SelvMastering Cloud
Computing Tata McGraw Hill Company2017.

3. Rajkumar Buyya, James Broberg, Andrzej GoscinSkKiOUD COMPUTING Principles
and ParadigmsJohn Wiley & Son$ublishers2011

4. Toby Velte, Anthony VelteRobert Elsenper, Cloud ComputingA Practical Approach,
Tata McGraw HillCompany201Q

E - Resources:

1. NPTEL: https://nptel.ac.in/courses/106/104/106104182/

2. https:/www.amazon.in/Cloudistributed ComputingAlgorithms-Systems/dp/
8126520272asin=B086V7Q2KW&revisionld=&format=4&depth=1

Course Programme Outcomes
Outcomes

CO PO1| PO2 | PO3 [ PO4| PO5| PO6|PO7| Total
CO1 9 1 3 9 3 1 9 35
CO2 9 1 9 9 3 1 3 35
CO3 9 3 3 9 3 1 9 37
CO4 3 9 9 9 9 3 9 51
CO5 3 9 9 9 9 3 9 51
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| Total | 33| 23 | 33 [ 45| 27| 9 [ 39| 209 |
Low-1 Mediun8 Higko

DSE Il T b) Artificial Intelligence and Expert Systems
(For Students Admitted from 20223)

Semester: VI Hours/Week: 4
Subject Code:IBCSE6GB Credit: 4

Course Objectives:
1. Tointroduce the basic principles, techniques, and applications of Artificial:lntelligence
2. To qain a historical perspective of Al and its foundatioEgplore the current scope,
potential, limitations, and implications of intelligent systems

Unit | (12 hours)
Introduction to Artificial Intelligencdntelligent Agents, Approaches in Atrtificial
Intelligence, Definitions of Artificial Intelligence, Al problems, Features of Al Programs,
Importance of Al, Advantages and Disadvantages of Al.

Unit Il (12 hours)
Applications of Artificial Intelligence Finance, Hospitals“and Medicine, Robotics, Expert
systems, Diagnosis, Pattern Recognition, Natural Language Processing, Game Playing, Image
Processing, Data mining, Big Data Mining. Introduction to the state space s8tatdspace
search, search techniques, Types of searching techniques.

Unit I (12 hours)
Heuristic Search Strategidypes-of Heuristic Search techniques,Hill Climbing Search,
Simulated Annealing search, A* Algorithm, ANDR Graphs, Properties of the Heuristic
Search Algorithm, Adversary Search, The MINIMAX Algorithm.

Unit IV (12 hours)

Expert System®efinitions, 'of Expert Systems, Features of Good Expert systems,
Architecture and.Components of Expert systems, Roles of the Individuals who interact with
the system, Advantages of Expert systems, Disadvantages of Expert Systems.

Unit V (12 hours)
Knowledge “Representatiddefinitions of Knowledge Representation, Characteristics of
Good Knowledge Representation, Basics of Knowledge representation, Properties of the
Symbolic \representation of knowledge, Properties of thed@owwledge representation
systems, Categories of knowledge representation schemes, types of knowledge representation
schemes.

Course Outcomes:
After successful completion of the course, the students will be able to
CO1: Demonstrate fundamental undersgtang of the history of artificial intelligence and its
foundations
CO2: Apply basic principles of Al in solutions that require problem solving, inference,
perception, knowledge representation, and learning
CO3: Analyze their gaming skills and learn ab&xpert system
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CO4: Evaluate the learners for aspiring careers in the field of Artificial Intelligence
CO5: Develop the game playing and planning of expert systems

Text Book:
1. I.Gupta & G.Nagpalrtificial Intelligence and Expert Systemsaxmi Publiations 2018

Reference Books:

1. V.S. JankiramanFoundations of Artificial Intelligence and Expert Systerhaxmi
Publications,2017.

2. Joseph C.Giarratano, Gary D.Riley, Ex@&stems: Principles and Programmjrgpurth
Edition, 2018.

3. Lavika Goel Artificial Intelligence: Concepts and Applicatign®Viley.India Private
Limited.

E-Resources:

1. NPTELhttps://nptel.ac.in/courses/106/102/106102220/

2. NPTELhttps://nptel.ac.in

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5[PO6|PO7| Total
CO1 9 9 1 9 9 3 9 49
CO2 9 9 3 9 3 9 1 43
CO3 3 9 9 3 9 3 3 39
CO4 9 1 3 9 3 9 1 35
CO5 9 9 9 9 9 3 3 51
Total 39 | 37 25 | 39 | 33 | 27 | 17 217
Low-1 Medium3 Higho
SECVIi Open Technology Lab
(For Students Admitted from 20223)
Semester VI Hours/week: 2
Subject Code:IBCSS66P Credit: 2

Course Objectives:
1. To develop technical solutions for problems using the @oemce software(s) readily
available at free of cost
2. Tolearn programming in Python

List of programs

Display Text

1. Write a python program to display any given text message

Formula Substitution

2. Write a python program to display Fibonacci series

Array

3. Write a python program to count the number of vowel in the string

Function

4. Write a python pogram to convert a date read from the user, given in DD/MM/YYYY
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format into written format.
For example, Enter a date in DD/MM/YYYY Format: 16/7/2003 Output: 16 July, 2003
5. Write a python program to print the contents of a file in uppercase usingpfunct

6. Write a python program to sort the contents of a file using function

Operator Overloading

7. Write a python program to implement Operator Overloading

Script
Write a python script that implements the Arithmetic Quiz
Write a python script to createbau t t o n
Write a python script that creates a combo box with three elements. When the selection is
changed the selected item is to be printed

1.
2.
3.

~N oo s

wi t h

t he

t exd,

nHel

Write a python script that creates a simple application window with-displaying lines

Write a python program to create a simple blog using models
Note: Questions for the Internal/Extenal examination will'be based on the concepts
learnt

Course Outcomes:

After successful completion of this course, students will be able to

CO1: Recall the basics of displaying numbers and string
CO2: Apply the concepts of control structures and funcf{fredefined and user defined)
CO3: Analyzing the concept of array and file

CO4: Explain operator overloading

CO5: Create GUI programming and website

Semester:ll

SubjectCode: IBCSX2P

Course Objectives:

1. To understand various menu bars and graphic tools of Corel Draw

Extra Credit | - Corel Draw Lab

2. To make designs with very great accuracy

List of programs

Course Programme Outcomes
Outcomes

CO PO1| PO2 | PO3 | PO4[PO5|PO6| PO7| Total
CO1 9 9 9 1 9 9 9 55
CO2 9 9 9 1 9 9 9 55
COS3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45 | 45 45 5 45 | 45 | 45 275

Low-1 Mediun8 Higko

. Write a python program to create your own website for displaying message

Credit: 2

G
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1. Create a newspaper advertisemming Coe | Dr awds text formatting t
2. Create a Bitmap Image and apply the aw#taing technique to that image
3. Create an object amgbply transformation technique
4. Create a Parachute using the given special fills methods such as
a) Filing object using foundation fills b) Pattern Fill ¢) Interactive Fill Tool
5. Create a certificate teotate & merged with data files
6. Create any kind of invitation
7. Create a Mnor object using Mirror command
8. Create any kind of LOGGsing Fit Tex to Path technique
9. Create a Flyer design
10. Design a magazine cover
Note: Questions for the external examination will be based on concept learnt

Course Outcomes

After successful completion of this course, students will be able to

CO 1: Describethe concepts of tools and techniques in CorelDraw

CO 2: Apply the concept of Creation and modification of objects for graphic design purposes.
CO 3: Analyze various tools to design Flyers.

CO 4: Develop any kind of LOGO using techniques in CorelDraw

CO 5: Build design magazine and presentations

Course Programme Qutcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5|PO6| PO7| Total
CO1 9 3 1 119 1 1 25
CO2 9 3 3 1 19 1 3 29
CO3 9 3 3 3 19 3 3 33
CO4 9 3 3 3 19 3 3 33
CO5 9 3 9 3 |9 3 9 45
Total 45| 15 19 | 11 | 45| 11 | 19 165
Low-1 Medium-3 High-9
Extra Credit Il T Programming in Visual Basic Lab
Semester:lil
SubjectCode: IBCSX3P Credit: 2
CourseObjectives:

1. To understand the concept of visual programming
2. To make designs with GUI

List of Programs

. Write a Visual basic program to find the simple and compound interest

. Write a Visual Basic program to check whether the given number is perfect

. Write a Visual Basic program to check given number is prime or not

. Write a Visual Basic program to check given number is Armstrong or not

. Write a Visual basic program to implement all date & time functions

. Write a Visual basic program to calcul#éibe age of a person using calendar control
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7. Write a Visual basic program to perform all string manipulations

8. Write a Visual basic program to arrange the numbers in order

9. Write a Visual basic program to implement menus

Note: Questions for the External examimtion will be based on the concepts learnt

Course Outcomes

After successful completion of this course, students will be able to

CO1: Demonstrate the basics of visual Basic programming in terms of control statements'and
functions

CO2: Apply the basiconcepts of user defined function

CO3: Enhance problem solving, programming and debugging skills

CO4: Plan to implement the menu creation

COb5: Analyze and implement the various data control

Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6[PO7 | Total
CO1 9 9 3 1 9 9 3 43
CO2 9 3 9 3 9 9 9 51
CO3 3 9 1 1 3 1 9 27
CO4 9 3 9 1 9 9 3 43
CO5 9 1 9 3 9 9 3 43
Total 39 | 25 31 9 39 | 37 | 27 207
Low-1 Medium-3 High-9
Extra Credit Il - R Tool Lab
Semester:IV
SubjectCode: IBCSX4P Credit: 2

Course Objectives:
1. To understand the concept of R Tool
2. To implement.the statistics analysis

List of Programs

1. Write.a Program to implementing correlation analysis

2. Write a Program to implementing regression analysis

3."Write a Program to implementingest

4. Write a Program to implementingtest

5. Write a Program to implementingdst

6. Write a Program to implementing ebguare test

7. Write a Program to implementing kruskaallis test

8. Write a Program to implementing likert scaling techniques

9. Write a Program to implementing analysis of variance (ANOVA)

Note: - Questionsfor External examination will be based on concepts learnt

Course Outcomes
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After successful completion dis course, students will be able to

CO1: Demonstrate the basics in R programming in terms of construstok statements
and functions

CO2: Apply data analytics software

CO3: Enhance problem solvingrgggramming and debugging skills

CO4: Plan the Rorogrammingrom a statistical perspective

COb5: Analyze and implement the various data structures of R
Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 3 1 9 9 3 43
CO2 9 3 9 3 9 9 9 51
CO3 3 9 1 1 3 1 9 27
CO4 9 3 9 1 9 9 3 43
CO5 9 1 9 3 9 9 3 43
Total 39 [ 25 31 9 | 39 | 374 27 207
Low-1 Medium-3 High-9
Extra Credit V - Data Mining.Lab
SemesterVi
Subject Code: IBCSX6P Credit: 2

Course Objectives:
1. To understand the concept of Data Mining Tool
2. To implement the various data mining algorihms

List of Programs

1. Create datset in .arff file-format. Demonstration pfeprocessing on WEKA datset

2. Demonstration of Association rule ess on dataet contact lenses.arff /supermarket
using apriori algorithm

3. Demonstration of classification rule process on WEKA -datiausing j48 algorithm

4. Demonstration of classification rule process on WEKA -datausing Naive Bayes
algorithm

5. Demonstrabn of clustering rule process on daet iris.arf using simple kmeans

Note: - Questions for External examination will be based on concepts learnt

Course Outcomes:

After successful completion of this course, students will be able to

CO 1: DescribeData mining concept

CO 2: Apply the knowledge of data mining techniques

CO 3. Adapt to new data mining tools

CO 4: Explore recent trends in data mining such as web mining, spatigloral mining
CO 5: Build different types of algorithm

Course Programme Outcomes
Outcomes

CcO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | Total
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co1 9 3 1 1 |9 1 1 25

CcO2 9 3 3 1 |9 1 3 29

CO3 9 3 3 3 |9 3 3 33

CO4 9 3 3 3 |9 3 3 33

CO5 3 3 9 3 |9 3 9 39

Total 39 15 19 11 | 45 | 11 | 19 159
Low-1 Medium3 High-9

B ScCYBER SECURITY

(ThreeYearRegular Programme)
(For StudentsAdmitted from 202223)

Programme SpecificOutcomes PSO):

On completion of this programme, student will be able to gain

PSOL1: Ability to desgn, implement,andevaluatea securitysystemthatcapableof identify,
preventandprotectfrom malwareattack

PSO2: Ability to Designand DeveloBecureStructuredNetwork Mode

PSO3: Make the graduatesto become Software Developer, Web: Programmer,Mobile
ApplicationDeveloperand Cyber Security Professional

PSO4: Ability to develop a solution to secure organization information system

PSO5: Ability to Identify Networkvulnerabilitiesanddetectattacksand resolveéhem

PSOG6: Ability to analyze a problem, and identify and define the security related issues
appropriate td@s solution

PSO7:Understandhe needs okocietyandsensitivity tosocietalresponsibilities

PREAMBLE
The Board of Studies of Computer Science revamped the curriculum with the following
changes

Core courses

1 Programming in C Lab has been replacedh\wiaita Structures using C Lab

1 Malware Analysis is shifted from VI semester to V semester as Discipline Specific
Elective
Cryptography & Network Security has been shifted from IV to VI semester
Cryptography & Network Security lab has been shifted fi¥nsemester to VI
semester;as Skill Enhancement Course

il
il

Ability Enhancement Compulsory Course
1.Digital Electronics lab has been removed from the syllabus
1. Digital Electronics has been shifted from third semester to second semester
1 Basic statistics has beehifsed from second semester to third semester
91 Microprocessor and Microprocessor lab have been removed from the syllabus
9 Operations Research has been introduced

Discipline Specific Elective
1 Information security and Data mining and warehousing have bewvesl

Skill Enhancement Course
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1 Visual Programming Lab has been replaced with Graphics and Animation Lab (Flash)
1 Multimedia Lab has been replaced with Cryptography & Network Security lab

Extra Credit Papers

1 Corel Draw Lab,Visual Programming LaBTool Leb and Data Mining Lab have

been introduced
PROGRAMME STRUCTURE - PROGRAM CODE : UCY

Hours

Sem | Subject Code| Course Subject Title / Credit. | “CIA ESE I\'/II'otaI
week arks
IBLT11/ Language | Tamil I/ Arabic I/ Hindi | 5 3 40 60 100
IBLA11/ |
IBLH11
IBLEI12/ Language | Englishlaorb 5 3 40 60 100
IBLEI12 1
IBCYC11 Core | Fundamentals of 6 5 40 60 100
Computers
IBCYC12P Core Il Office Automation Lab 5 4 40 60 100
IBCYA13 AECC | DiscreteMathematics 5 4 40 60 100
IBCYS14P SEC | PythonLab 2 2 - 50 50
Library/Browsing 1 - - - -
Remedial/Games 1 - - - -
Total | 30 21 200 | 350 550
IBLT21/ Language | Tamil ll/Arabic II/Hindi 5 3 40 60 100
IBLA21/ | I
IBLH21
IBLEI22/ Language.| English llaorb 5 3 40 60 100
IBLEI22 1
IBCYC21 Core Il o DataStructuresusingC 5 5 40 60 100
language
IBCYC22P Core IV DataStructureaisingC 4 4 40 60 100
Il Lab
IBCYA23 AECC Il | Digital Electronics 5 4 40 60 100
IBCYS24P SEC I Linux and Shell 2 2 - 50 50
Programmind.ab
IBES2 GIC | Environmenal Science 2 2 - 50 50
Library/ Browsing 1 - - - -
RemediallGames 1 - - - -
IBCYX2P / Extra Corel Draw Lab/ - 2 - 100 100
IBCYX20 Credit | *Online Course
Total | 30 23+2 | 200 | 400+| 600+
100 100
IBLT31/ Language | Tamil I/ Arabic 111/ 5 3 40 60 100
Il IBLA31/ | Hindi 111
IBLH31
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IBLEI32/ Language | English Il a (or) b 5 3 40 60 100
IBLEII32 1
IBCYC31 Core V Databas&ecurity 4 4 40 60 100
IBCYC32P Core VI RDBMS Lab 4 4 40 60 100
IBCYA33 AECC Il | Statistics 4 4 40 60 100
IBCYS34P SEC Il Web Designing Lab 2 2 - 50 50
(HTML and Scripting
Language )
OEC 2 2 - 50 50
IBHR3 GIC 1l Human Rights 2 2 - 50 50
IBXTN3 Extension | NSS / CSS 2 2 100 - 100
Activities
IBCYX3P/ Extra Programming irVisual - 2 - 100 100
IBCYX30 Credit Il | Basic Lak/ *Online
Course
Total 30 26+2 | 300 |450+| 750+
100 100
IBLT41/ Language | Tamil IVV/Arabic IV/ 5 3 40 60 100
IBLA41/ I Hindi IV
IBLH41
IBLEI42/ Language | English IVa or'b 5 3 40 60 100
IBLEII42 1
IBCYC41 Core VIl | Principles of,Cybe 4 4 40 60 100
Security
IBCYC42P Core VIII |..NET Programming Lalf 5 4 40 60 100
IBCYA43 AECC IV« | Operations Research 5 4 40 60 100
IBCY S44P SEC IV Graphics and Animation| 2 2 - 50 50
Lab (Flash)
IBLVE4 GICc I Life Skills and Value 2 2 - 50 50
W Education
OEC 2 2 - 50 50
IBCYX4P/ Extra R Tool Lab/ # Internship| - 2 - 100 100
IBCYX40 Credit 11l
Total | 30 24+2 | 200 | 450+ | 650+
100 100
IBCYC51 Core IX 0 Programmingn Java 6 5 40 60 100
IBCYC52P Core X Programmingn Java 6 5 40 60 100
Lab
IBCYC53 Core XI EthicalHacking 6 5 40 60 100
IBCYESA/ DSE | a) Mobile Computing/ 4 4 40 60 100
\ IBCYESB b) MalwareAnalysis
IBCYESC/ DSE 1l a) OperatingSystem 4 4 40 60 100
IBCYESD Security
b) CyberForensics
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IBCYS54P SECV PHP Programming Lab 2 2 - 50 50
IBWES GIC IV Women Entrepreneurshi 2 2 - 50 50
IBCYX5/ Extra Employability Skills - 2 100 - 100

IBCYX50 Credit IV

Total 30 27+2 | 200+ | 400 600+

100 100
IBCYC61 Core Xl | WirelessSecurity 6 4 40 60 100
IBCYC62 Core XIll | CyberLaw 5 4 40 60 100
IBCYC63 Core XIV | Cryptography and 6 5 40 60 100
NetworkSecurity
IBCYC64PW | Core XV | Project 6 5 40 60 100
IBCYEGA/ DSE 1l a) Cloud Computing and 4 4 40 60 100
IBCYEGB Security
b) Intellectual Property
Rights
VI IBCYS65P SEC VI Cryptographyand 2 2 -- 50 50
Network Security Lab
IBCYX6P/ Extra Data Mining Lab/ -- 2 -- 100 100
IBCYX60 Credit V | *Online Course
Library/Browsing 1 -- -- -- --
Total| 30 24+2 | 200 | 350+| 550

100 | +100

GRAND-TOTAL 180 | 145+ | 1300+ | 2400 | 3700+
10 100 | +400| 500

*For Online Course credit alone.will ' be assigned on submission of certificate obtained by
appearing for online examination.from EdX, Spoken Tutorial, NPTEL or Coursera etc.

# For internship.cous referwww.internshala.com
o For online course integration, syllabus will be taken from spoken tutorial.

AECC-Ability Enhancement Compulsory Course
SEC-Skill Enhancement Course

DSE-Discipline SpecificElective
OEC-OpenElectiveCourse

GIC i General Intezst Course

Core | 1 Fundamentalsof Computers
(For StudentAdmitted from 2022-23)

Semesterl Hours/\&Week:
SubjectCode IBCYC11 Credit: 5

Course Objectives:
1. To understanthebasicsof computers
2. To understantheworking ofinput/outputinterfaces

Unit | hou(&g
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ComputerBasics: Algorithmg Simple Model of a Computér Characteristics of Computers

- ProblemSolving Using Computers. Data Representation: Representation of Characters in
Computers i Representationof Integes i Representation of Fractiof$exadecimal
Represetation of Number$ Decimal to BinaryConversiori Error Detecting Codes.

Unit 1l hou(E3
Input/Output Units: TraditionaComputer Inpt/Output Unitsi Other Input Technologies

Computer Outpudevicesi Choosinga Printer.ComputeMemory: MemoryCell i Memory
Organization-Read Only Memoryi Serial Access Memory Physical Devices used. to
construct memories Magnetic Hard Disk Compat Disk Read Only memory-Magnetic
Tape Drive-Memory Hierarchy. Processor: Structure of Instructidn®escription of a
processoii Machine Language ProgramAlgorithm to stimulate Hypothetical Computir
EnhancingHypcom.

Unit 1l (18 hours)
Binary Arithmetic: Binary Addition-Binary SubtractiorSigned. NumbersT wo 0 s
Complement Representation of NumbepAgidition/ Subtraction of Numbers 2 6 s
Complement NotatiofBinary Multiplication-Binary Division-Floating Point Representation
of Numbers- Arithmetic Operations witiNormalizedFloatingPoint Numbers.Computer
Architecture:Interconnectiorof Units- Processoto Memory. Communicationl/O Devices to
Processor Communicatiomnterrupt StructuresBus Architecture ofPersonalComputers-
Multiprogramming.

Unit IV oufsd h
Programming Languages: Need of Programming Langliagsesembly languagé Higher
Level Programminganguages Compiling a High Level Language ProgranSome High
Level Languages. Microcomputetdeal Microcomputeri Actual Microcomputeri Memory
Systemsfor Microcomputersi. Minimum Microcomputer Configurationi Evolution of

Microcomputers i Reduced. Instruction Set Computers. Computer Generations and
Classification: FirstGenerationof Computersi Second generatioi Third Generationi

Fourth Generationi Fifth. Generationi Mo o r ka § Classificationof Computersi

DistributedComputerSystemi Parallel Computers.

Unit V ou(&g h
Advarced Input/Output Interfaces:Graphical User Interfacei Vector Graphicsi Raster
Graphicsi Acceleratedsraphicswith GPUT StereoDisplayUnitsi OtherVisual Displaysi
Input Devicesfor InteractionSpeechand Audio Interfacei tactile Interfacesi Other
Emerging Technologies . Multimedia Data Acquisition and Processingimage Acquisition
and Storagei Storageformats for picturesi Image Acquisitionwith a Digital Camerai
Capturinga movie image with a Video Camerai Compressionof Video Datai MPEG
CompessionStandardi Acquiring and Storing Audio Signalsi Compressionof Audio
SignalsAudio SignalProcessing.

CourseOutcomes:

After successfutompletion otthis course studentswill beableto

CO1: Summarizehebasicsof computersandits generations

CO2: lllustratenumber systemandits conversions

CO3: Analyzetheusesof internaland externatomponent®f computers

CO4: Selectappropriate inpuandoutputdevicesfor digital literacy accordingto its intended
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use
CO5: Formulatethe methods tdandle multimediaapplications

Text Book:
1. V Rajaraman,NeeharikaAdabalaFundamentalsof Computers PHI Learning Private
Limited, SixthEdition,2018

ReferenceBooks:

1.Jamef\. OO0 Br i e n M. MarekasIngreductionto InformationSystemsTataMcGraw
Hill, Fifteenth Edition,201Q

2. ITL Education Solutions Limited, Introduction to Information Technology Pearson
Education FourthEdition, 2007,

3.Alexis Leon, MathewsLeon, Fundamentalof InformationTechnologyL&L! Consultancy
Serviceg Second Edition1999

E-Resources:

1. https://nptel.ac.in/courses/106/105/106105163/

2 https://www.courserarg/courses?query=computer%20fundamentals
3.https://cstutorialpoint.com/comput&idamentalsiotes/

4 https://ecomputetes.com/fundamental
5.https://testbook.com/learn/compufendamentals/

Course Programme Outcomes
Outcomes
CcoO PO1| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
Co1 3 3 3 9 9 9 9 45
CO2 9 1 9 3 9 9 9 49
CO3 9 3 3 9 9 9 3 45
CO4 9 9 3 9 9 9 9 57
CO5 9 3 9 9 9 9 3 51
Total 39 19 27 39 [ 45 | 45 | 33 247
Low-1 Mediuma3  High-9
Corelll - Office Automation Lab
(For StudentsAdmitted from 2022-23)
Semester| Hours/week: 5
SubjectCode: IBCYC12P Credit: 4

CourseObijectives:
1. Toacquireknowledge abauword processingspreadgsheetDatabasecreationand
slide preparation
2. Toimprovecreativethinking in presentations

List of Programs
Word Processing
1. Createaword processinglocumentonsists two pages a Book namedi X Xamdthen
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do thefollowing:
a. FormattingText, AlignmentandFontStyle
b. PerformFind andReplace
c. Add HeaderandFooteroption tospecify name of the Book Chaptdeadingand
Pagenumberof totalpages.
2. Createaword processinglocumentaving detailof our Collegecoursesising bulleted
andnumbeiists
a. Typethetitle usingWordArt
b. Designa Letterto felicitate Farewell Addres® our seniors with For@etting/Page
Borders/WordArt/Clip Art/Symbols
3. Createa NewsletterArticle (usingColumns,Drop cap)
4. Createatimetablefor your InternalExam ScheduléusingTable)
5. TypeBusinesdetterandsendit to moreusingMail Merge
6. Createyourown Resume

Spreadsheet
1. Createanspreadsheet consigif Studentetailsand therdo thefollowing:
a. Calculatestudentwisetotal andsubject wisdotal
b. Findthe Maximumand Minimum mark®f thesubject
c. Gradeis calculatedas
i. if %>=90,thengrade A
ii. If %>=80and<90, then grad&
iii. If %>=70and<80, thengradeC
iv. If %>=60and<70, thengradeD
v. If %<60, then grade
2. Creae aspreadsheet having Employéetails suitably and then do ttoelowing
a. Usefunctionsto calculateNet PayandGrossPay
b. Performconditionalformattingandvalidation
3. Createa purchase order ligor acompany
a. prepareapurchasedtem listwith price
b. preparea flowchart forthe pricewiseitem
4. Createamacro

Presentation
1. Createa presentatioshowingyour variousactivitiesof thedepartmenaPerfornslide
translation and Setting backgrouselsigns
2. Create a-presentati@mowing various aspect of yowllege and perform custom
animation and imposbund.
3. Createa presentation using design templaaesl then perform thillowing one:
a. Include Table anchartfrom file
b .IncludePictureandrunthe presentatiomsingautoplay
4. PerformHyperlink within slidesand linkotherdocuments

Database

1. Cratea StudentDatabasdaving Name, Regno, Taminglish,Maths, Total, and
AveragePerformtofind total and averagand check data entered

2. CreateanInventorydatabaséavingltem Name,ltem no.Quantity andPrice. Perform
guery operatioto retrievedata.
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3. Createaformto enterthe details of th&ookdatabase
4. Createareport forthe Book database
Note: Questionsfor Internal and External examinationwill be basedon conceptlearnt

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1.: lllustratevariousoptionsof Office Application

CO2: Demonstratelifferenttypesof formats,formulasandtransitionin office application
COa3: Developreports tosolvethe prdolemsof manual reporhandling

CO4: Compareheoptionsof differentMicrosoft Office Applicationsto useappropriately
COb5: Build apresentationAdvertisementReportsetcfor enterprise

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5| PO6 | PO7 |- Total
CO1 9 9 3 3 9 3 9 45
CO2 9 9 3 9 9 9 9 57
CO3 9 9 3 9 9 9 9 57
CO4 9 3 3 3 9 3 9 39
CO5 9 9 3 3 9 3 9 45
Total 45 39 15 | 27 | 45 | 27 | 45 243
Low-1 Medium-3 High-9
SEC 1'i/Python-Lab
(For StudentsAdmittedfrom 202223)
Semester! Hours/week 2
SubjectCode IBCYS14P Credit: 2

CourseObijectives:
1. To developtechnical solutionsfor problemsusing the open sourcesoftware readily
availabe atfreeof cost
2. Tolearnprogrammingn Python

Program List

Display Text

1..Write apython program to display any given textssage

Formula Substitution

2. Write apython progranto display Fibonaccseries

Array

3. Write apython progranto count the numbeaf vowel in thestring

Function

4. Write a python program toconvert adate readrom theuser, givenin DD/MM/YYYY
format into writtenformat. For example, Enter aate in DD/MM/YYYY Format:
16/7/2003 Output: 16 July2003

5. Write apython program t@rint thecontents of dile in uppercasesingfunction

6. Write apython program to sort the contentsadile usingfunction
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Operator Overloading

7. Write apythonprogramto implementOperatorOverloading

Script

8. Write apython scripthatimplements thérithmetic Quiz

9. Write apythonscriptto create duttonwiththet e x t , WéHle d ¢ o

10. Write a python script that creates a combo box witetletements. When the selection
is changedthe selectedtem is to be printed

11. Write a python script that createsa simple application window with menus and
submenus

12. Write a python script that creates a simple application window with displayieg |

13. Write a python program to creatgour own websitefor

displayingmessage

14. Writea python prograno createa simpleblog using models

Note: Questionsfor the Internal/External examination will be basedon the concepts
learnt

CourseOutcomes:

After successfutompletionof this course studentwill beableto

CO1: Recall thebasicsof displaying numberand string

CO2: Apply the conceptf control structureandfunction (Predefinecanduserdefined)
CO3: Analyzing theconcepibf arrayandfile

CO4: Explainoperator overloading

COb5: CreateGUI programmingandwebsite

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 9 9 1 9 9 9 55
CO2 9 9 9 1 9 9 9 55
CO3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45| 45 45 5 45| 45| 45 275
Low-1 Medium-3 High-9
Core lll -Data Structuresusing C Language
(For StudentsAdmitted from 202223)
Semester | Hours/Week: 5
SubjectCode: IBCYC21 Credit: 5

Course Objectives:
1. Tointroduce the various data structures and their implementations
2. To learn vaious sorting algorithms

Unit | (15 hours)
Introduction - Overview of C- Sample program constants Variables- Data Types Input
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and Output Operations- Operator and Expression€ontrol Statemets

Unit Il (15 Hours)
Arrays - Strings - Built-in Functions- User defined Functions Structures - Unions i
Pointers.

Unit 1l (15hours)
Introduction to Algorithms and Data Structures: Introduction to Algorithm Asymptotic
NotationIntroduction to Data Structurdsypes of Data Structurd3ata - Structure
Operationd.inked Lists: Introduction to Linked listBasic conceptinked - list
Implementation Types of Linked ListsCircular Linked List- Doubly Linked List.

Unit IV (15 hours)

Stacks: Introduction to Stacksi Stack Operations Stack ImplementationQueues:
Introduction of  Queuds QueuesBasic conceptsi Queue Operationsi Queue
Implementationilrees: Introduction to Tree$ Basic Concept$. Binary Tree- Binary Tree
Representatioris Binary Tree TraversalBinary Search Tree.

Unit V (15 hours)
Graphs: Introductioni Basic Concept Graph Terminolgyi Graph TraversaSorting and
Searching:Introduction- Sorting Techniques Searching Techniques.

Course Outcomes:

After successful completion of this caurse, student will be able to

CO 1: Remember the basic concepts of C/Language, structure amighago

CO 2: Make use of operator, structure, union and pointers

CO 3: Compare Stack, Queue; Tree,/Graph, linked list and its operations

CO 4: Explain control statements, types of data structure, data structure operations, types of
linked list, stack, geue, tree and graph

CO 5: Elaborate tree traversal, searching and sorting techniques

Text Book:
1. E BalagurusamyRata Structures using,McGraw Hill Education (India) Private
Limited, 2013

Reference Books:
1. Reema Tharej@ata Structures Using xford University PressSecond Edition2014
2. Aaron M. Tenenbaum, Data Structures Usin@€arson Educatiofjrst Edition, 1998

E-Resources:
1. https://www.mygreatlearning.comdg/datastructuresusingc/

Course Programme Outcomes
Outcomes

CO PO1| PO2 | PO3 [ PO4| PO5| PO6|PO7| Total
CO1 9 1 1 3 1 1 19
CO2 9 9 1 9 1 3 35

w

w
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CO3 9 1 9 9 1 1 3 33

CO4 9 3 3 3 3 3 3 27

CO5 9 1 1 9 9 9 3 41

Total 45 | 11 23 | 23| 25| 15 | 13 155
Low-1 Medium-3 High-9

Core IV -Data Structures using C Lab
(Forthosewho joinedsince 202223)

Semester ||
SubjectCodelBCYC22P

Hours/week 4
Credit: 4

Course Objectives:
1. Tointroduce the varigs data structures and their implementations
2. To learn various sorting algorithms

Program List:

Array andLinked list implementatiorof List ADT
Array and Linkedist implementatiorof StackADT
Array andLinked list implementatiorof QueueADT
Applicationsof List, StackandQueueADTs
Implementatiorof Binary trees andperations-oBinarytrees
Implementatiorof Binary Searchlrees
Implementatiorof AVL Trees

Implementatiorof HeapsusingPriority Queues

9. GraphrepresentatioandTraversalalgorithms

10 Applicationsof Graphs

11.Implementatiorof searchingandsortingalgorithms
12 Hashingi anytwo collisiontechniques

NGO~ WNE

Note: Questionsfor the external examinationwill be basedon the conceptslearnt

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto
CO1: Recalllinearandnonlineardatastructures

CO2: lllustrate.nonlineardata structures

CO3: Performthedifferentoperationof searchrees

CO4: Relategraphtraversal algorithms

CO&5: Createsortingand searching algorithms

Course Programme Outcomes
Outcomeg

CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 1 9 3 1 3 1 27
CO2 1 1 3 9 1 3 3 21
CO3 3 3 3 9 3 1 3 25
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CO4 3 3 3 9 3 1 3 25

CO5 9 3 1 1 1 3 3 21

Total 25 11 19 31 9 11| 13 119
Low-1 Medium-3 High-9

AECC Il -Digital Electronics
(For StudentAdmittedfrom 202223)

Semester: |l Hours/\veek:
SubjectCode IBCYA23 Credit: 4
CourseObijectives:

1. To knowthe conceptf Combinationakircuits
2. To understandhe conceptf flipflops, registersand counters

Unit | (15 hours)
Number Systems and Codes: Introductibmary, octal, decimal, and hexadecimal number
system decimalto binary, octal to binary, hexadecimal-to bindnhexadecimal to octal
conversions and vice verbenary arithmeticls -and. 2s complement representatiBD
addition and subtractieweighted and urweightedcodes alphanumericodes.

Unit Il (15 hours)
Basic Boolean functions: AND,OR,NOT “FunctienBoolean theorems and lawse of
Boolean algebra fosimplification of logical expressiongninterm and maxtermcanonical
sum of products and product of swimplifications minimization of logical expressions
usingK-magplogic gates AND;OR;NOT,EX OR,NAND,NORgates.

Unit [l (15 hours)
Introduction to combinational logicircuits: arithmetic circuitsi half adder, full adder, half
subtractor, fullsubtractor,parallel binary adder- subtractor,serial addermultiplier and
divider-encoderdecoder.

Unit IV (15 hours)
Introduction to sequential circuitBpflops-SR,JK,D and T flipflopsnasterslave flipflops
level andedgetriggeringsynchronous and asyncimaus counters up/down counters
modulon- counters shift registers serial in serial ouserial in parallel out,parallel in serial
out and parallel in parallel out shift countetigsg counters.

Unit'Vv (15 hours)
Read only memoryarchitectureof ROM, PROM, EPROM, EEPROM, ROM applicatiens
RAM- RAM architecturestatic and dynamiBAM.

CourseOutcomes:

After successfutompletion otthis course studenwill beableto

CO1: Rememberthe basicstructure of numbersystemmethods likebinary, octal and
hexadecimal

CO2: Apply thefunctionsto simplify thelogical expressions
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COa3: Analyze the operations of various logical circuits
CO4: Evaluate the functions of the memory organization
COb5: Createthesequentiabndcombinationalogic circuits

Text Book:

1. S. SalivahananAnd S. Arivazhagan,Digital Circuits And Design Oxford University

Press2018

ReferenceBooks:

1. M. Morris Manoand MichaeD. Ciletti, Digital Design Pearson Educatiofjfth Edition,
2014

2. A.AnandKumar, Fundamental®f Digital Circuits, PHI Learning Private Limitedi-ourth
Edition, 2016

3. Anil K.Maini, Digital Electronics Wiley Publications2014

4. CharlesH.Roth Fundamentalsf Logic Design ThomsonLearning,Sixth Edition, 2013

E-Resources:

1. https://nptel.ac.in/courses/108/105/108105113/
2.htips://www.classentral.com/course/swayantigital-electroniecireuits 12953
3.https://onlinecoursesveyam2.ac.in/cec21_cs16/preview

4 .https://tutorialsinhand.com/tutorials/digHakectronicstutorial/digitalelectronics
basics/digital electronicsintroduction.aspx
5.https://www.udeny.com/course/introducticto-digital-electronics/
6.https:/www.udemy.com/course/basiesf-digital-electronics/

Course Programme Outcomes
Outcomes
CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 3 3 1 9 9 9 43
CO2 9 3 3 1 9 3 9 37
CO3 9 3 3 1 9 3 9 37
CO4 9 3 3 1 9 3 9 37
CO5 9 3 3 1 9 3 9 37
Total 45 | 15 15 5 | 45| 21| 45 191
Low-1 Medium-3 High-9
SEC Il - Linux and ShellProgramming Lab
(For StudentAdmitted from 2022-23)
Semester |l Hours/week:2
SubjectCode IBCYS24P Credit:2
CourseObijectives:

1. To understancand make effective use of Linux utilities and shell scriptingnguageto
solveproblems

2. To developthe skills the necessaryfor systemsprogrammingincluding file system
programmingprocesandsignal managemeuind interprocessommunication

List of Programs
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Built-in Commands

1. Write ashell progranio usewhocommands
2. Write ashell progranto uselist commands
3. Write ashellprogram tousesortcommands
4. Write ashell program taisewc commands
5. Write ashellprogramto use catommands

Formula Substitution

6. Write ashellprogram tdind oddor evennumber
7. Write ashellprogram tdfind smallesamong threeumbers
8. Write ashellprogram tdind thefactorialvalue

9. Write ashellprogram tadisplaymultiplication table
Switch case

10. Writea shellprogram tausecasestatement
Functions

11. To displayusernamepwd usingfunction

12. Find ageof aperson using selate

Checking

13. To check thegiven fileis adirectory omot

String Manipulation

14. Convertlowercagto uppercasasing trstatement

Note: Questionsfor the Internal/External /examination will be basedon the concepts
learnt

CourseQOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Summarizeshellcommandsscripts,managingfiles, pipesandredirections

CO2: Apply appropriatd_inux. commands$o makeeffectiveuseof theenvironment tsolve
problems

COa3: lllustrateshellscriptsto performrepetitivetasksusingwhile andfor loops

CO4: Evaluateshellfunctions

CO5: Derive commandine arguments

Course Programme Outcomes
Outcomes

CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 3 1 9 9 9 49
CO2 9 9 3 1 9 9 9 49
CO3 9 9 3 1 9 9 9 49
CO4 9 9 3 1 9 9 9 49
CO5 9 9 3 1 9 9 9 49
Total 45| 45 15 5 45| 45| 45 245

Low-1 Medium-3 High-9

Extra Credit | - Corel Draw Lab
(For StudentAdmitted from 202223)
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Semester:ll
SubjectCodeIBCYX2P Credit: 2

Course Objectives:
1. To understand various menu bars and graphic tools of Corel Draw
2. To make designs with very great accuracy

Corel Draw
Create a newspaper advertisement . using
. Create a Bitmap Image and apply the auto tracing technique to that image.
. Create an object and apply transformation technique.
. Create a Parachute using the given special fills methods such as
a) Filling object using foundation fills b) PatteFill c) Interactive Fill Tool
. Create a certificate template & merged with data files.
. Create any kind of invitation.
. Create a Mirror object using Mirror command.
. Create any kind of LOGO using Fit Text to Path technique.
. Create a Flyerasign.
10. Design a magazine cover
Note: Questions for the external examination will be based on concept learnt

A OWNBE

©O© 00 ~NO U1

Course Outcomes

After successful completion of this course, student will be able to

CO1.: Describe the concepts of tools and techniqun&3arelDraw

CO2: Apply the concept of Creation and modification of objects for graphic design purposes
CO3: Analyze various tools to design Flyers

CO4: Develop any kind of LOGO-using techniques in CorelDraw

COb5: Build design magazine and presentations

Course Programme Outcomes
Outcomes
cO PO1| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
COl 9 3 1 1 |9 1 1 25
CO2 9 3 3 1 (9 1 3 29
CcO3 9 3 3 3 19 3 3 33
CO4 9 3 3 3 19 3 3 33
CO5 9 3 9 3 19 3 9 45
Total 45 | 15 19 | 11 | 45 [ 11 | 19 165
Low-1 Medium-3 High-9
CoreV - DatabaseSecurity
(For StudentsAdmitted from 202223)
Semesterll Hours/Week: 4
SubjectCode IBCYC31 Credit: 4

CourseObijectives:
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1. To understandhe fundamentalsf security, andow itrelatesto informationSystems
2. Toprovideanoverviewof databassecurityconceptandtechniquesinddescribenew
directionsof databassecurityin the comext ofinformationtechnology

Unit | hou(&p
Security and Information Technology.: Need of Database Security A Secure Data
Envirorment - DatabaseSecurity Objectives- Who Are We SecuringOurselvesAgainst -
Hackers- Network and DatabaseAdministratorsE-Mails. Malware: Computer Viruses
WormsTrojan VirusesBots. Security Architecture: Assessmenand AnalysisDesign and
Modeling-DeploymentManagemenand Support.

Unit Il houik2

Global Policies for the Database Environment:Security Policies Update and Upgrade
Management BackupManagementlan The DisasterPlan. Database Review Database
StructureComponents DatabaséModelsDatabasd ypesDatabasélanagemengystems.

Unit 1 (12 hours)
Oracle Architecture: The Instance and the Databa$te Physical Structuréfhe Memory
Structure The ProcessesPassword, Profiles, Privileges, and Roles Authentication -
Authorization.Security Auditing : Secuity Auditing.- Audit-Classification- The Goal of an
Audit - The Auditing Process.

Unit IV oufs2 h
Database Auditing: Preparation anélanning for a Database Security Autllie Database
Audit-Reporting eDatabasé&ecurity AuditVendorSpecificAuditing Information.

Unit V (12 hours)
Security Testing: Security Testing Classification The Goal of Security Testing. Testing
Methodology: Planning and ‘PreparatiorPhase Execution PhaseEscalatingPrivileges
Reporting Phase.

CourseOutcomes:

After successful completion of thtourse, student will be able to

CO1.: Describethe conceptsf Databaseecurity andaiccessontrol

CO2: Demonstrate thdatabassystems structure

CO3: Analyzesecurity auditingandsecurity testing

CO4: Determine Databasssuedn TrustManagement

CO5: Build skill for solving complexproblemsin ateamof database workers

Text Book:
1. Alfred Basta, MelissaZgola DatabaseSecurity CourseTechnology,Cengagd.earning
2012.

ReferenceBooks:

1. Alan Williams , Angeline JanetDhanarani, Ashok Swaminahan, Bettina Schaumer,
Manish Choudhary, Michael Mesaros, Securing theOracle Database A technical
Primer,OraclePress ,Fourtidition,2021.

2. Michael Gertz, SushilJajodi&eorgeMason,Handbookof DatabaseSecurityApplications
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andTrends,Springer Sciece Business Medid,LC, 2008

E- Resources

1. NPTEL: https://nptel.ac.in/courses/106/104/106104135/

2. https//www.careers360.com/coursesrtifications/swayartlatabasenanagement
coursesbrp-org

Course Programme Outcomes
Outcomes
CcoO PO1| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
Co1 9 3 1 |3 9 |1 3 29
CO2 9 3 1|1 9 (1 1 25
CO3 9 3 3 |3 9 (3 3 33
CO4 9 3 1 |1 9 |3 3 29
CO5 9 3 9 |3 9 (9 3 45
Total 45 15 15 (11 45 {17 |13 161
Low-1 Medium-3 High-9
Core VI i RDBMS Lab
(For StudentdAdmitted from.2022-23)
Semesterill Hours/Week:4
SubjectCode: IBCYC32P Credit: 4

CourseObjectives:
1. To get practical knowledge on—designing and creating Relational Database
Management
2. To understandvarious advanced queries suakl relational constraints, joins, set
operationsaggregatgunctions,trigger, viewsand embedde8QL

SQL PROGRAMS

DDL

1. Createanaddresgsablewith fields name, doorno, street& city
fidescribats structure
flalterthetableto includepincode
flalterthetable to modifystreetolumn
fidropthetable

DML

2.. Createa student tablevith regno,name, aganddept.
flinsertrecords
fdeletethe students withgeabove20
fitruncateand drop theable

Functions

3. Createanemployedable withfields eno, ename sex,age& yearsof experience
1 find outtheno. offemaleemployees
1 find outtheemployeeswith agerangingbetween30 and35
1 list outtheemployeesvho areworking morethan5years
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4. Createalibrary file with fields accno,title,author,cost 8o ofcopies
1 arrangethe books according #xcno
9 find outthe TOTAL no. ofbooksavailable inthelibrary
9 find out thebook ofminimumcost
5. Createa playertable withfields name,sports(cricket,hockey,etc.),ageo&intry
1 find outtheeldest andoungesiplayer
1 groupplayers according tsports
1 list outthelndianplayers
Write theSQL queries tallustrate all numbeiunctions
Write theSQL queries tallustrate datéunctions
Write theSQL queriegto illustrate allstringfunctions
9. Createanitemtablewithf i e | d 6 #emnaime, quardity & pricand insentecords
10.lllustratethe comparisoroperatorgbetweenlike, in & isnull)
11 Createatablewith the fields clientno , clientnan®& phonenoalllustrate
thesetoperatorsuniorunionall, minus &intersect
12 Createastudent table withh i e | d snamer Englishpamil, MathsandTOTAL
9 insertrecords
1 arrangeall recordsaccordingo TOTAL
1 find the student whgot first markin Maths
1 list outthe studentsvhosenamestarts withd S.6
13.Createaninventorytablewi t h f i el ds 6, i t giceramdreorddevelmn a me, Q|
9 insertrecords
1 updatethegnty when itgoes less thameorderlevel
1 list theitemswith pricelessthan100
14. Createanemployedable withfields ecode,ename,ade salary anctreate a department
tablewith fields ecode designation, deptcodg dept.lllustrate joinsandsub queriesising
theabovetables
Constraints
15. Createavendormastetablewith fields vencodevenname, placandphoneno
Createanordermastetablewith fieldsitem no,itemcode vencode, gntandorderdate
lllustratethe following. constraints using the abotables
1 venwdeas primary key inendormaster
1 vencodeasforeignkeyin ordermaster
1 phonenasunique
1 placeasnotnull &
1 gnty >100
TCL
15. SQLqueriego illustrate TCL commandgsavepointrollbackandcommit)

o N

PL / SQL PROGRAMS

Formula Substitution

1. PL/ SQL blok to find out the largest among three numbers

2. PLUSQL block toprint the multiplicationtablefor givenmultiplier

Functions

3. Write aPL/SQLDblockto find thesum of digitsof agiven number.Us&inction
4. Write aPL/SQLblock to find thefactorial ofagiven number using fanction
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Cursor

5. Createalibrary tablewith fields acmo, title author and pric& insert records, writa
PL/SQLDblockto illustrateimplicit cursor

Procedure

6. Create a student table with fields regm@ame maths, physic® biology and insert

recordswrite aPL/SQLblock to find theTOTAL , average& gradeusingprocedure

7. Create an electricity bill table with fields Custcode, custhame, custtype, prevreading,
currreadingUNITs, costperUNIT & TOTALamount. write a PL/SQLdak to find.the
TOTAL amount for allcustomeraising thefollowing condition

Cust type Cost perUnit
1. Domestic Rs. 34

2. Office Rs. 4/

3. Factory Rs. 6/

Exception Handling
8. Write a PL/SQLblock toillustrate the following predefineskceptions
a. too_many_rows b.no_data_found

9. Createatablewith fieldsitemno,itemnamegntyordered &qntydeliveredwrite aPL/SQL
block usinguserdefinedexceptionto indicatewhenmoreitemshavebeendeliveredthan
ordered

Triggers

10.Creatingandexecutingriggers

Note: Questionsfor Internal and External examinationwill be basedon conceptlearnt

CourseOutcomes:

After successful completion of this course, the students will be able to
CO 1: Build DDL, DML and TCL Commands

CO 2: Makeuseof implementingsonstraints indbles

CO 3: Apply to create block structugrogramming language

CO 4: Create the congcepts-fainctions.

CO 5: Develop theprocedures, exceptionsiggers inPL/SQLblock

Course Programme Outcomes
Qutcomes
CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 1 3 3 3 3 3 25
CO2 9 1 1 3 3 3 3 23
CO3 9 3 3 3 9 9 9 45
CO4 9 1 9 3 9 9 9 49
CO5 9 3 9 3 9 9 9 51
Total 45 9 25| 15| 33| 33| 33 193
Low-1 Medium-3 High-9

SEC Il - Web DesigningLab (HTML and Scripting Language)
(For StudentsAdmitted from 2022-23)

Semeser: Il Hours/week:2
SubjectCode IBCYS34P Credit:2
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CourseObjectives:
1. To Designweb pagesising various HTMltags
2. To Write simpleprogramsn JavaScript

LIST OF PROGRAMS

HTML

Createa HTML pageto illustrate allbasictags

CredeaHTML pageto display study time table f@nd semeste&xamination
Createa HTML pageto display amenu list foakery

Createa HTML pageto useall stylesheets

Createa HTML pageto demonstratetame

Createa HTML pageto usehyperlink forboth textandimage

CreateaHTML pageto demonstratéorms

Nogoh~wdpE

JAVA SCRIPT

CreateaHTML pageto checkleapyear

Createa HTML pageto converttemperaturérom Fahrenheito Celsius
CreateaHTML pageto creatdogin form

Createa HTML pageto demonstratealidationfor.gmail registration
Build collegewebsite

Build websitefor onlineshopping

SogakkwbdpE

Note: Questions for the Internal/External examination will be based on the concepts
learnt

CourseOutcomes:

After successfutompletion ofthis coursethe studentswill beable to
CO1: Explain thebasics ofll HTML tagsto createhestaticweb page
CO2: Apply theconcepts of tabland list inHTML

CO3: Examinethe useof stylesheetsframesandhyperlinks

CO4: Evaluate the concept of validation using Javascript

COb5: Crede adynamicwebsite

Course Programme Outcomes
Outcomes

CO PO1l| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 9 1 9 9 9 55
CO2 9 9 9 1 9 9 9 55
CO3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 1 9 9 9 55
Total 45 | 45 45 5 45 | 45 | 45 275

Low-1 Medium-3 High-9

Extra Credit Il 7 Programming in Visual Basic Lab
(For StudentsAdmitted from 2022-23)

G 263



Annexure 'I1 2022

Semester:lll
Subject CodeIBCYX3P Credit: 2

Course Objectives:
1. To undestand the concept of visual programming
2. Tocreate projects using event driven programming

Program List

. Find the simple and compound interest

. Check whether the given number is perfect or not

. Check given number is prime or not

. Check given numbds Armstrong or not

. Implement all date & time functions

. Calculate the age of a person using calendar control
. Perform all string manipulations

. Arrange the numbers in order

. Implement menus

OCO~NOOUIDEWNPE

Note: Questions for the External examination will.be based on theoacepts learnt

Course Outcomes:

After successfutompletion ofthis coursethe studentswill beableto

CO1: Demonstrate the basics in visual:-basic programming in terms of control statements and
functions

CO2: Apply the basic concept user defined funietio

CO3: Enhance problem solving, programming and debugging skills

CO4: Plan to implement the menu.creation

COb5: Analyze and implement.the various data control

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
COl 9 9 3 1 9 9 3 43
cOo2 9 3 9 3 9 9 9 51
CO3 3 9 1 1 3 1 9 27
CO4 9 3 9 1 9 9 3 43
CO5 9 1 9 3 9 9 3 43
Total 39 | 25 31 9 39 | 37 | 27 207
Low-1 Medium-3 High-9
Core VII - Principles of Cyber Security
(For StudentsAdmitted from 2022-23)
Semester: 1V Hours/week 4
SubjectCode: IBCYC41 Credit: 4
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CourseObijective:
1. To practicewith an expertisén academicso designandimplementsecurity
solutionsin Organizations
2. To undestandkeyterms and concepis CryptographyRootkit, Cryptology

Unit | (12 hours)
Introduction to Cyber security: Computer securitythreatsHarm-VVulnerabilitiesControk
Authentication Access ControlCryptographyMalicious CodeMalware Countermeasures
Theweb-Userside BrowserAttacks Email Attacks.

Unit 1l houts2
Securityln OperatingSystem& Networks: Securityin OperatingSystens = Securityin the

Design of OperatingSystems-Rootkit - Network security attack “Threatsto Network
Communications WirelessNetwork Security -Denial of Service-:Distributed Denialof-
Service.

Unit 1 (12 hours)
Database Security: Introduction of DatabaSesurity Requirements in Databastdiabilty
and Integrity DatabaseDisclosureData Mining and Big..DataCloud Compting: Cloud
ComputingConceptsCloud Securityoolsand technique$ecuring laas.

Unit IV oufs? h
Security PlanningSecurity PlanningBusiness Continity PlanningHandling IncidentsRisk
Analysis-Legal Issues and EthicBrotecting Programs and Ddtdormation and the LavRights of
Employees and Employe@@omputerCrime-Ethicallssues inComputer Security.

Unit V (12 hours)
Cryptography: CryptologySymmetric Encryption Algorithms-Message DigestsQuantum
Cryptography Emerging Topics: The Internet of ThingsEconomicsE-Voting-Cyber
Warfare.

CourseOutcomes:

After successfutempletion ofthis course studentwill beableto

CO1: Classifytheconcepif threat,risksandsecurityplanning

CO2: Apply theoretical concepts in different security phases

CO3: Analyzesecurityconcepts neexdn cloudand database

CO4: Examinethe conceptand dosecurity indatabase@ndorganization

CO5:.Develop policies and procedures for database and cloud security and skssigity
architecturdor arorganization

Text Book:
1. Charles. PfleegerShai Lawrence Pfleegedonathan Margulie§ecurity in Computing,
PearsorEducationFifth Edition, 2015

ReferenceBooks:

1. MarttiLehto, PekkaNeittaanmakiyber Security: Analytics, Technology and Automation
Springer International PublishingD15

2. Nelson Phillips , EnfingerSteuart Computer Forensics and Investigations,Cengage
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Learning,2009.

E-Resources:
1. https://www.springboard.com/resources/learAiaghgcybersecurityfoundations/
2. https://www.edx.org/course/cybeecuritybasicsa-handson-approach

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 9 9 9 9 3 9 57
CO2 9 3 9 9 3 9 9 51
CO3 9 1 3 9 9 9 9 49
CO4 9 3 3 9 9 9 9 51
CO5 9 9 3 9 9 9 9 57
Total 45 | 25 27 |45 | 39 | 39| 45 265
Low-1 Medium-3 High-9
Core VIl - .NET Programming Lab
(For StudentAdmittedfrom 202223)
Semester IV Hours/week: 5
SubjectCode: IBCYC42P Credit: 4
CourseObijectives.

1. To introduceNet IDEComponenFramework
2. To aeakwebsiteusingASP .NetControls

List of Programs

ConsoleApplication

Calculatetheareaof.afloor given its length andidth

Calculatethe factorialof anumber Nassuminghenumber ismore tharzero
Checka givennumbers(prime,perfect, Armstromdc)

Generatehe numbes(prime,perfect,Armstrongtc)

Calculateagefor a person usingroperties

Sortagiven list of numberand find out theverageof alist of numbers
Displayhow many daysrein a given month(check fdeap yearslso)
Demonstrat&vents,Delegatesand Interfaces

N~ WDNE

Windows Application

1. Build asimplecalculator

2. Calculatethe arithmeticoperationsusingfunctions

3. Do Stringmanipulation

4. Write afunction that will return a approximate count of themberof words in astring
5. Createnotepad
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6. Createagreetingcardgenerator

Web Application
1. DesignanE-mail application form using standard contrafed storghesedetails in SQL

tables
2. Create a login page and personal webpage. Enter the username and password in the login
page. If thausernamendpasswordarecorrect,the personalveb page should be loaded
otherwisethe errompageshouldeloaded
Createastudent details form and validate tihetails using validatiocontrols
Displayemployeadetailsusingdatagrid control
Displayan Electricity billusing datdist control
Displayemployeedetailsusingrepeater control

oA~ W

Note: Questionsfor the external examination will be basedon the conceptdearnt

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto
CO1.: Build consoleapplicdions

CO2: PerformWindowsandweb Applications

CO3: Demonstratevalidationcontrolsin webform

CO4: lllustrateDataGrid controlto databasén Web application
CO5: ComposéDataRepeateand Datdist Controls

Course Programme Outcomes
Outcomes
CO PO1}-PO24 PO3 | PO4| PO5|PO6|PO7| Total
CO1 9 3 3 9 3 3 9 39
CO2 9 3 3 9 1 1 9 35
CO3 3 3 3 9 1 1 9 29
CO4 9 1 3 9 1 1 9 33
CQ5 9 3 1 9 1 3 9 35
Total 39| 13 13| 45| 7 9 45 171
Low-1 Medium3  High-9
SEC IV 1 Graphics and Animation Lab (Flash)
(For StudentsAdmitted from 202223)
Semester |V Hours/week:2
SubjectCode: IBCYS44P Credit: 2

CourseObijectives:
1. Tounderstandhebasicconceptof animation
2. Togainknowledgeaboutcreatinganimatedictures

Lab Exercises

1. Createaball bouncinganimation
2. Createameltingcandleanimation
3. AnimateaDoll
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4. Draw abird tolay an eggand tohatchit with animation

5. Animatethe working ofSolarSystem

6. Designarunning clockwith animation

7. Draw anatural scenerglong withthemovement obird

8. Createamoving caranimation

9. Animatethe lifecycle ofabutterfly

10. Animatethescenei T r geowingfromthes e e d 0

11. Animatethescendi L e afalliagsdownfromt he tr eeo
12. lllustratethetext effectanimationin flash

13. Drawthemulticoloredfishesandanimate thento jumpin andout of waterinthetank
14. Createakite flying animation

15. Animatethe scenef transformingacircleinto a square

Note: Questionsfor the External examinationwill be basedon the conceptslearnt

CourseOutcomes:

After successfutompletionof this course studentwill beableto

CO1: Recognizegheusesof various toolsn macranediaflash

CO2: Predictthe stepsthatareneededo createanimation

COa3: Critically analyzetherequiredoptionsto createanimationwith respecto its nature
CO4: Evaluatetheuseo f 6 Matiené wte e n.0

CO5: Createanimatedscenesanimatedogos,animatedcartooncharactergtc

Course Programme Outcomes
Outcomes
CO PO1}-PO24 PO3 | PO4| PO5|PO6|PO7| Total
COl1 9 1 3 3 3 9 3 31
CO2 9 1 9 3 3 9 3 37
CO3 9 1 9 3 9 9 9 49
CO4 9 1 3 3 9 9 9 43
CQ5 9 9 9 9 9 9 9 63
Total 45 13 33 | 21| 33| 45| 33 223
Low-1 Medium-3 High-9
Extra Credit lll - R Tool Lab
(For StudentsAdmitted from 202223)
SemesterlV
SubjectCode: IBCYX4P Credit: 2

Course Objectives:
1. To understand the concept of R Tool
2. To implementtatistics analysis

Program List
1. To implementorrelation analysis
2. To implementegression analysis
3. To implement-test
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. To implementz-test

. To implement-test

. To implementhi-square test

. To implemenkruskatwallis test

. To implementikert scaling techniques

. To implementanalysis of variance (ANOVA)

O oo~NO O b

Note: Questions for External examination will be based on concepts learnt

Course Outcomes:

After successfutompletionof this course stucentwill beableto

CO1: Demonstrate the basics in R programming in terms of construgtgok statements
and functions

CO2: Apply data analytics software

CO3: Enhance problem solvingrgggramming and debugging skills

CO4: Plan the R programmirnfgom astatistical perspective

COb5: Analyze and implement the various data structures of R

Course Programme Qutcomes
Outcomes
CO PO1| PO2 | PO3 [ PO4| PO5|PO6| PO7| Total
COl1 9 9 3 1 9 9 3 43
CO2 9 3 9 3 9 9 9 51
CO3 3 9 1 1 3 1 9 27
CO4 9 3 9 1 9 9 3 43
CO5 9 1 9 3 9 9 3 43
Total 39 1.25 31 9 | 39 | 37 | 27 207
Low-1 Medium-3 High-9
Core IX - Programming in Java
(For StudentsAdmitted from 202223)
SemesterV Hours/week: 6
SubjectCode: IBCYC51 Credit: 5

CourseObjectives:
1."To gain knowledge about basic Java language
2..To understand the fundamentals of ob@atnted programming in Java, including
defining classesbjects,nvoking methods etc and exateon handling mechanisms

Unit | hou(sg
Fundamentals of Object Oriented Programming Introduction, object oriented paradigm
basicconcepts obops- benefits of oopsapplications of OOPslava Evolution: features
java Versus C and C++Javaand internetjava and WWW web browsers Overview of
Java Language:simple Java program more ofJavai application with two classeslava
program structuretokensi statementsmplementing alavaprogram- Javavirtual machine-
command linearguments.
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Unit Il houi:s3

Congants, Variables, Data types Declaration of variablesgiving values to variables

scope of variablesymbolic constantstype casting-getting values of variables standard
default valueperators and Expressions Arithmetic operatorsRelational operdors

logical operatorsi assignmenbperators’ incrementand decremeniperatorsi conditional
operatof bitwise operator special operators iarithmetic expressionsevaluation | of
expressiongprecedence of arithmetic operatbype conversion in expressiol operator
precedencandassociativityy mathematicafunctions- Decisionmaking and Branching:-if

statement switch-? : Operatoii DecisionMaking and Loopingwhile statementdo statement
T for - jumpsin loopslabeledloops.

Unit I (18 hours)
Classes,Objects and Methods: Introductioni defining a class,field:declaratioiimethods
declaratiori creatingbjectsi accessinglassmembesi constructor§ methodsoverloading
I staticmemberg nestingof methodsinheritance’ overridingmethods™ final variablesand
methods final classes finalizer methodsabstract methods ‘and clas$essibility control 1
Arrays, Strings and Vectors: one dimensional arraly creatinganarrayitwo dimensional
arrays 1 strings i vectors i wrapper classesi Interfaces, Multiple Inheritance: defining
interfaces extendingnterfaced implementingnterfaces accessingnterfacevariables.

Unit IV (18 hours)
Packages Putting Classes together Introduction - java APl packages using system
package$ namingconventiond creating packagésacessing a packagaising a package
adding a class to a packageling classes Multithreaded Programming: creating threads
T extending the thread clagsstopping and blocking thread- life cycle of athreadi using
thread methodsi thread exceptionsithread priority i synchronizationimplementing the
runnableinterface.

Unit V ou(&g h
Managing Errors and Exception: Introductiontypes of errors i exceptions-syntax of
exceptionhandlingcodemultiple catch statementausing finally statementthrowing our
own exceptiongusing. exceptions falebugging Applet Programming: introductioni how
applets differ from applicatioAsuilding applé codeappletlife cyclei creatinganexecutable
appleti designinga web page applettag addingappletto html file-i running the appleti
moreaboutapplet tag$ passing parameters to Applétdigning thedisplay.

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Remember themportanceof java with its datatypes, control statementnd class
fundamentals

CO2: Apply the conceptsof inheritance,methodoverriding and implementpackagesand
interfaces

CO3: Analyze the concepiof exceptiorhandlingandmultithreading

CO4: Evaluatestring buffer handlingfunctions

COS5: Create applgbrogramminghroughawt controls,layoutmanagers&andmenus

Text Book:
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1. E. BalaguruswamyProgrammingwith JAVA - A Primer, McGraw Hill Professional
2015

ReferenceBooks:

1. HerbertSchildt Java: TheCompleteReferenceMcGrawHill Professional2017

2. RobertSedgewick&Kevin Wayne Introductionto Programming indJavg AddisonWesley
Publishing2017.

3. Y. Daniel Liang, Introduction to Java Programming Brief Version PearsonEducation
2017.

E-Resources:

1. https://spokerttutorial.org/tutorial search/?search_foss=Java&search_language=English
2.https://onlinecourses.swayamz2.ac.in/aicpQ.3#preview

3. https://spokestutorial.org/watch/Java/First+Java+Program/English/

4. https://onlinecourses.nptel.ac.in/nocl9_cs84/preview

5. https://spokeriutorial.org/tutoriatsearch/?search_foss=Java&search_language=English

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 | PO4| PO5| PO6|PO7| Total
CO1 9 3 3 1 9 9 9 43
CO2 9 3 3 1 9 9 9 43
CO3 9 3 3 1 9 9 9 43
CO4 9 3 3 1 9 9 9 43
CO5 9 3 3 1 9 9 9 43
Total 45 | 15 15 5 |45 | 45 | 45 215
Low-1 Medium-3 High-9
Core X'- Programming in Java Lab
(For StudentsAdmitted from 202223)
SemesterV Hours/week:6
SubjectCode: IBCYC52P Credit: 5

CourseObjectives:
1.. To makethe studentdo understanghrogrammindanguagelava
2. To ableto createprograms tsolvesimplecalculationscheckwhetherthe given
numberis prime, perfector armstronggetc

Program List

Formula Substitution

1. Findthefactorialandbinomial coefficient

2. Calculatemeanyvariance andtandardieviation

3. DeveloptheprogramdorNumberconversions

Checking

4. Developtheprogramdor Numberchecking(prime, perfect, etc.)
Generation

5. Developthe programgorNumbergeneration(primeperfect,etc.)
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Array

6. Arrangenumbersand namesn order

7. Developthe programfor performingmatrix addition,subtractionmultiplication &
transpose

Searching

8. Devdop the programdor implementindinearsearchandbinarysearch

String

9. Developthe programdor doing Stringmanipulation(case conversiomgversinggetc.)
OOP Concepts

10. Developtheprogramdor implementingnheritanceconcepts

11. Developthe programdor implementingexceptiorhandling

12. Developtheprogramdor implementingnultithreading

Applet

13. Develop the programs to handle keyboard and mouse events

14. Developthe programs for handlingiindowevents

15. Simulatea calculator(arithmeticoperations) usingUI components

Note: Questionsfor the external examinationwill be basedon the,conceptslearnt

CourseOutcomes:

After successfutompletion ofthis course studentwill. beableto

CO1.: Outline Java programs that solve simple‘Mathematical problems, nehdxking and
numbergeneration

CO2: Demonstratehe conceptsf StringManipulation, LineaSearchand BinarySearch.

COa3: lllustrateOOPconceptsn Javaprogrammingdike inheritance

CO4: Evaluatethe multi-threadedrograms

CO5: Develop Exceptiomanding andGUl components

Course Programme Outcomes
Outcomes
CO PO1[PO2 | PO3 | PO4|PO5|PO6|PO7| Total
CO1 9 3 3 3 9 3 9 39
CO2 9 3 3 3 9 3 9 39
CO3 9 9 3 9 9 9 9 57
CO4 9 9 9 9 9 9 9 63
CO5 9 9 9 9 9 9 9 63
Total 45 | 33 27 | 33| 45 | 33 | 45 261
Low-1 Medium-3 High-9
Core XI - Ethical Hacking
(For StudentsAdmittedfrom 202223)
Semester: V Hours/week:6
SubjectCode: IBCYC53 Credit: 5
CourseObijectives:
1. To understand the issues related to ethical Hacking
2. Tounderstandoot PrintingandHackingWeb Servers
Unit | (18 hours)
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Ethical Hacking Overview: Introduction to Ethical HackirgVhat you can do legalywWhat
you cannot ddegally -TCP/IP Overview: Overview of TCP/IPAddressingOverview of
Numbering Systems Network and Computer Attacks: Malicious SoftvareIntruder
Attacks on Networks and Computekddressing physicaecurity.

Unit Il hou(:3

Foot printing and Social Engineering: Using Web Tools for Foot printing-Conductive
CompetitivelntelligenceUsing Domain Name System Zone Transf@tsoduction of Secial
Engineering.Port Scanning Introduction to Port ScanningUsing Port Scanning Tools

ConductingPing SweepsUnderstandingsciipting.

Unit I hoyfs§
Enumeration: Introduction to EnumeratieRnumerating Windows". Operating System
Enumerating the unixOperating $stem. Programming for Security. Professionals
Anatomy of a C Progrartynderstanding theiTML BasicsUnderstanding Perl.

Unit IV oufsd h
Hacking Web Servers UnderstandingiWeb ApplicationsUnderstandingveb Application

Vulnerabilities Tools for Web Attackers and Security Testétacking Wireless Networks:

Wireless TechnologWireless Network Standard$nderstanding Authenticatien
Undersanding War drivingdnderstandingVirelessHacking.

Unit V ou(4dB h
Cryptography:  Cryptography Basie®nderstanding Symmetric and Asymime
Algorithms-Understanding Public Key Infrastructure. Network Protection Systems
UnderstandindroutersUnderstandindrirewalls.

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Summarizehe conceptsandtermimologies usedh ethicalhackingandenumeration

CO2: Identify securitythreatsand developa security toolsto preventand find the hacking
technology.

CO3: Examinethe programmindanguages antbols forsecurity professionals

CO4: Importance of web serveand networks in hacking

COb5: Designanddevelopalgorithms andirewall for hacking

Text Book:
1.Michael, T. Simpson, Kent Backman, JamesE. Corley, HandsOn Ethical Hacking and
NetworkDefenseCengagd.earning, 2013

ReferenceBooks:

1. Ec-Council,Ethical Hackingand Countermeasure#ttackPhasesDelmarCengagé._earning,
20009.

2. Kimberly GravesCertified Ethical HackerStudyGuide,Wiley Publishing

E-Resources:
1. https://www.udemy.com/toplethicathacking/
2. https://www.coursera.org/courses?query=ethical%20hacking
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3. https://vww.hackerone.com/ethiclacker/usefubnlineresourcesiew-hackers
4. https://lwww.eccouncil.org/ethicddacking/

Course Programme Outcomes
Outcomeg
CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 3 3 9 3 9 9 45
CO2 9 3 3 3 9 9 9 45
CO3 9 3 9 9 3 9 9 51
CO4 9 3 9 3 9 9 9 51
CO5 9 3 9 9 9 9 9 57
Total 45 15 33 [ 33 | 33 | 45 | 45 249
Low-1 Medium-3 High-9
DSEI - a) Mobile Computing
(For StudentsAdmittedfrom 202223)
SemesterV Hours/week: 4
SubjectCode: IBCYES5A Credit: 4
CourseObijectives:

1. To define mobile technologies in terms.of-hardware, software, and communications
2. To evaluat¢he effectivenes®f differentmobile computingframeworks

Unit | (12 hours)
Introduction: Mobile Computing Middleware and GatewayBeveloping MobileComputing
Applications Securityin Mobile Computingi Architecture of Mobile Computing-Three
Tier ArchitectureDesign Considerationfor Mobile ComputingMobile Computing through
Internet Mobile ComputingthroughTelephoneDevelopingan IVRApplications.

Unit 1l (12 hours)
Bluetooth and GSM: Bluetooth Featuresand working of RFID -Wireless Broadband
(WIMAX) - Mobile IP-IPV6- IPV4 Vs IPV6i Global System for Mobile Communicatioins
GSM Architecturel ‘Call Routing inGSM i GSM Addressesand Identifiers T Network
Aspectsin . GSM 1 GSM FrequencyAllocation 1 Authenticationand Security Mobile
ComputingOverSMS1 SMS- Value Added ServicegbroughSMS.

Unit I (12 hours)
GPRS, 3G and 4G Networks GPRS and Packet Data Network GPRS Néwork
Architecturei GPRSNetwork Operation$ Data Services in GPR®pplications for GPRS
1. Limitations of GPRSSpreadSpectrum TechnologfCDMA VersusGSMi Featureof 3G
NetworksTi Architectureof 3G- Applications of3G - Featuresof 4G- Architectureof 4G -
Wireless Technologiedsed in 4G Merits and Demeritsf4G.

Unit IV (12 hours)
Mobile Ad-hoc Networks: MOBILE Ad-Hoc Basic Conceptsi Characteristicsi
Applicationsi DesignissuesRoutingi Essential of Traditional Routing ProtocalBopular
Routing Protocol$ Vehicular Ad Hot®Networks ( VANET) i MANET Vs VANET i
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Security of VANET andMANET - Open Source Tools for Mobile Testing: Appium -
KatalonStudioi MonkeyTalki IOS Driveri Robotium Calabash.

Unit V (12 hours)
Ovewiew of Kotlin-Installation of Android StudicGetting startedwith Hello World app
Creatinga Registration formAdding Radio Buttong\dding spinner and Imag€reating a
search AppURL RequestDisplaySearch ResulPlaying video using YouTub&PI.

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1: Explain the principles of mobile technologies like GPRS, GSM, CDMA and TDMA
and the concepts @luetoothand GSM, Mobile Aehocnetworks

CO2: Apply thefeaturesof Android programmingor developingAndroid Applications

CO3: Analyze technology of 1G, 2G, 3G and 4G for gaining the working knowledge of four
generationVireless technologies and Analyze the architecture;.merits and demerits of
Wireless technologies likafra-Red,blue tooth, WiFi, RFID and WiMax

CO4: ComparehecharacteristicandtechniquesMANET with VANET

COb5: Derivewireless communicatiogystems with 3@nd 4QGechnologies

Text Books:

1. AsokeK. Talukder, HasarAhmed, RoopaR Yavagal and MobileComputing:Technology,
Applications AndServiceCreation,Tata McGraw Hill,2017.

2. StefanoBasagni,Marco Conti, Silvia Giordano; Ilvan lvanStojmenovicMobile Ad Hoc
NetworkingCutting EdgeDirections,Wiley-IEEE Press2015.

ReferenceBooks:

1. SunilkumarS. Manvi, Mahabaleshwar S. Kakkasagahireless antflobile Networks
Conceptsand ProtocolsWiley.Publications, 2016.

2. James C. Sheusi, Android “Application Development for Java Programmers, Cengage
Learning 2013.

3. PeterSpath LearnKotlin for Android DevelopmenA PressPublications,2019

4. CharlesE.Perkins Ad Hoe Networking AddisonrWesleyPublications, 2008.

E-Resources:

1.www.cselitk.ac.in/users/rkg/Talks/mobile_main.pdf

2.pl.cs.jhu.edu/oose/resources/android/Andmaidorial. pdf

3.SWAYAM:https://swayam.gov.in/nd1_nocl9 ee48/preview

4.SWAYAM:https://onlinecoursessmyam?2.ac.in/aic20_sp02/preview

S.http://172.16.25.76/courselview.php?id=2224

6. https://spokertutorial.org/tutorial search/?search_foss=Android+app+using+Kotlin
&search_language=Ehsgh

Course Programme Outcomes
Outcomeg

CO PO1| PO2 | PO3 [ PO4| PO5| PO6| PO7| Total
CO1 9 9 9 1 9 9 9 55
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CO2 9 9 9 1 9 9 9 55
CO3 9 9 9 1 9 9 9 55
CO4 9 9 9 1 9 9 9 55
CO5 9 9 9 9 9 9 9 63
Total 45 45 45| 13| 45| 45/ 45 283
Low'T 1 Mediumi 3 Highi 9
DSEI - b) Malware Analysis
(For StudentsAdmitted from 202223)
SemesterV Hours/#veek
SubjectCode: IBCYES5B Credit: 4
CourseObjectives:
1. To gaininsightaboutthe practicallearningof malwareanalysis
2. Todevelop simpleandroid based malware
Unit | (12 hours)

Introduction: Introduction to malware analysis, OS'security concepts, malware threats,
evolution of malwarenalwaretypesviruses, wormsiootkits, Trojans,bots,spyware adware,
logic bombs malwareanalysis statianalwareanalysis, dynamic malware analysis

Unit I (12 hours)
Static Analysis. Determiningthe file type Fingerprintingthe malwareMultiple Anti-virus
scanning ExtractingstringsDeterminingfile obfuscation InspectingPE headelinformation
ComparingandClassifyinghe malware.

Unit 1 hoyfs)
Dynamic Analysis: Lab environment overvie®ystem and network monitorindpynamic
analysis ools Dynamic analysis steg3ynamic link library analysisDebugging malicious
binariesGeneral debuggingoncepts Debugging a binary using x64dii@ebugging a binary
using IDA- Debugging a hinary using .NBEpplication.

Unit IV (12 hours)
Malware Functionality: Downloader,Dropper,Keylogger,CredentialStealers Persistence
MechanismsRrivilege Escalation, Covert malware launchihgunders, Process Injection,
Process' Replacement, Hodkjection, Detours, APC injectien Malware Detection
Techniques: Signaturebased techniquesmalwaresignatures, packed malware signature,
metamorphic and polymorphic malware signatureNon-signature-basel techniques
similarity-based techniquemachinelearning methods, invariaimferences.

Unit V (12 hours)
Android Malware: Malware CharacterizationCase Studiesi Plankton, DroidKungFu,
AnserverBot,Smartphone (Apps) Securtyntroduction to the Andrid Operating System
and Threatdalware ThreatsHoaxesand TaxonomyOpen Sourcdools

CourseOutcomes:
After successful completion ttiis course studentwill beableto
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CO1: Explain the skills necessaryto carry out independentanalysisof modern madware
sampleausingbothstaticand dynami@nalysis techniques

CO2: lllustratethe executabldormatsWindowsandAPI, andanalysisgechniques

CO3: Analyzeinvestigativeleadsfrom hostand networkbasedindicators associatedith a
maliciougprogram

CO4: Createmalwaredetectiontechniques iriuture malwaresamples

COb5: Composalynamicmalwareanalysis

Text Books:

1. Monnapp& A, LearningMalware Analysis PacktPublishing 2018

2. Michael Sikorski,Practical Malware Analysis§ The HandsOn Guide to Dissertg
Malicious SoftwareNo Starch Press, First EditioPQ12.

ReferenceBooks:
1. Victor Marak, WindowsMalware AnalysisEssentialsPackt Publishing2015
2. KenDunhamAndroid Malwareand Analysis CRC Press, 2015.

E-Resources:
1.https://www.hackingtutorials.org/category/malwarealysistutorials/
2 https://ethicalhackingguru.cothecompletemalware-analysistutorial/

Course Programme Outcomes
Outcomes
CO PO1| PO2 | PO3 |PO4| PO5|PO6|PO7| Total
CO1 1 3 3 9 3 1 1 21
CO2 9 3 9 9 3 9 3 45
CO3 9 9 9 3 1 9 9 49
CO4 9 3 9 9 3 9 3 45
CO5 3 3 9 1 1 1 9 27
Total 31| 21 39 [ 31| 11 ] 29 | 25 187
Low-1 Mediun8 High-9
DSEII - a) Operating System Security
(For StudentsAdmitted from 202223)
Semester: 'V Hours/week 4
SubjectCode: IBCYESC Credit: 4
CourseObijectives:

1.Togaininsightaboutthe architectureandenablingtechnologie®f operatingsystem
2.Todevelop simpldS applications fodifferentdomains

Unit | (12 hours)
Introduction to OS: Operating System Structuréayered structure, System Components,
Operating systenfunctions, Classificationof Operatingsystems Batch, Interactive, Time
sharing,Real Time System,MultiprocessorSystems- Multiuser Systems- Multi process
SystemsMultithreadedSystemsOperatingsystemservices, Rentrant Kernels, Monolithic
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and Microkernel Systems.

Unit 1l (12 hours)
Concurrent Processes Proces Concept, Principle of Concurrency, Producer / Consumer
Problem, MutuaExclusion,Critical SectionProblemD e k k solutirs,P e t e rseluiond s
SemaphoresTestand Setoperation, Classical Problem in Concurrenbyning Philosopher
Problem, Sleeping@arber Problem, InteProcessCommunication models and Schemes,
Process generation.

Unit [l houfs)

CPU Scheduling Scheduling Concep, Performance Criteria, Process States;  Process
Transition Diagram,Schedulers, Process Control Block (PCB), Process address space,
Process identification information, Threasl their managementSchedulingAlgorithms,
Multiprocessor Scheduling. Deadlack: System model, Deadlock . characterization,
PreventionAvoidanceanddetection, Recovery from deadlock.

Unit IV oufs2 h
Memory Management: Basic bare machine, Residemionitor; Multiprogramming with
fixed partitions, Multiprogramming with variable partitions, 'Protection schemes, Paging,
Segmentation, Paged segmentatiintual memory concepts, Demand paging, Performance
of demand pagip, Page replacement algorithnidrashing,Cachememory organization,
Locality of reference.

Unit V hou(&p
Understanding OS Security Threats and Security ContrdlsSystem and network threats
Intrusion Detectioand prevention Malwares and Related ThreatOS Attacks Firewalls
T Firewall TypesConfiguration 'andmplementation- Firewall Forensics- Services and
Limitations Testingand validating operating systesecurityi Improving operating system
security - Implementing security. defens€srewalling to protectsystems and networks
Computer security classification€ryptography aa security tool

CourseOutcomes:

After succestl completion of thizourse studentwill beableto

CO1: Explainmaincomponentsservices, typeandstructureof operatingsystems.

CO2: Perfarmthevariousalgorithmsand techniquet handlethevarious concurrency
controlissues.

CO3: CompareandcontrastvariousCPU schedulingalgorithmsfor processexecution.

CO4: Selectoccurrence ofleadlock angustify waysto handleit.

COb5: Derivenetworkthreatsand its possibleecurity measures agesigned.

Text Books:

LAbrahamSilberschatzPeterB. Galvin, Greg Gagne,Operating SystemsConceptaNiley
Publication, 2018

2SibsankarHaldesindAlex A Arvind, Operating System®earsorEducation2015

3William Stallings,Cryptography And Network SecurityPrinciples and Practices, Pearson
Education, Sixtledition 2013

ReferenceBooks:
1Keith Martin, EverydayCryptography:FundamentaPrinciplesand Applications Second
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Edition, Oxford, 2017
2JosephMiggaKizza,Guideto ComputeNetworkSecurity Secondedition, Springer,2010

Course Programme Outcomes
Outcomes
CO POl [PO2 | PO3 |PO4 | PO5 | PO6 [PO7 | Total
CO1 1 9 1 3 1 9 3 27
CO2 3 1 3 3 1 9 3 23
CO3 9 9 9 3 1 1 1 33
CO4 3 1 3 3 3 1 1 15
CO5 3 1 9 9 3 1 3 29
Total 19 21 25 | 21 9 21 11 127
Low-1 Medium-3 High-9
DSE 1l - b) Cyber Forensics
(For StudentAdmitted from 202223)
Semester:V HoursAwveek:
SubjectCode: IBCYESD Credit: 4
CourseObijectives:
1. Tounderstandhe cyberforensicsconcepts
2. To gainknowledgen identifying digitalevidence
Unit | (12 hours)

Understanding the Digital Forensics Profession and Investigations An Overview of
Digital ForensicsPreparingfor Digital Investigations Maintaining ProfessionalConduct
Preparinga Digital Forensicdnvestigation Understanding DatRecovery Workstations and
Software Conducting an ‘InvestigationThe | nv e s t | Qffag and Gaboratory:
Understanding Forensics Lab “Accreditation Requirements Determining the Physical
Requirements foa Digital-Forensicd ab.

Unit Il (12 hours)
Data Acquisition- Understanding Storage Formats for Digital Evidenbetermining the
Best AcquisitionMethod ContingencyPlanningfor Image Acquisitions Validating Data
Acquisitions PerformingRAID DataAcquisitions Using Othe Forensics Acquisition Tools.
Processing Crime and Incident Sceneddentifying Digital Evidence Collecting Evidence
in PrivateSector IncidenBcenes.

Unit Il (12 hours)
Working with Windows and CLI Systems- UnderstandingFile Systems Exploring
Microsoft File StructuresExamining NTFS DisksUnderstanding the Windows Registry
Understanding Microsoft Startup Taskaurrent Digital ForensicsTools: Digital Forensics
Software Tools Digital Forensics Hardware Tools Validating and Testing Forensics
Software Linux and Macintosh File Systems:Understanding/lacintoshFileStructures.

Unit IV (12 hours)
Digital Forensics Analysis and Validation: Determining what data to collect and analyze
Validating Forensidata. E-mail and Social Media Investigations Investigating Email
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Crimes and ViolationsUnderstanding Email Servers Using Specializede-mail Forensics
Tools. Mobile device Forensicsand The Internet of Anything: UnderstandingMobile
DeviceForensicsUnderstanding\cquisition Procedure$or Mobile Devices.

Unit V (12 hours)
Cloud Forensics: Legal Challenges in Cloud ForensicBechnical Challenges in Cloud
Forensics Report Writing for High -Tech Investigations Understanding the Importance of
Reports Guidelines for Writing Reports - Generating Report Findings with Forensics
SoftwareTools.

CourseOutcomes:

After successfutompletionof this course, studemtill be ableto

CO1: Explaininvestigatia toolsandtechniquesanalysisof data

CO2: PresenevidenceTechnicalAspects& Legal Aspectsrelatedto cybercrime.
COa3: Associatdo maintaindigital evidence

CO4: Support tosolvesocial mediand email crimes

COb: Generatdorensic reportsvith forensicsoftwaretools

Text Book:
1. Bill Nelson, Amelia Phillips, Chris Steuart, Guide to Computer Forensics and
Investigatios, Cengagéd_earning,Sixth Edition, 2019

ReferenceBooks:

1. JohnR.Vacca ComputerForensics: ComputerCrime Scenelnvestigation CharlesRiver
Media,2002

2. RichardE.Smith,InternetCryptography,PearsorEducation,Third Edition,2008

3. Kevin Mandia, Chris Prosise Incident Responsand Computer Forensics TataMcgraw
Hill Publishing 2006

E-Resources:

1. https://onlinecourses.swayam?2.ac.in/cec22_ge09/preview

2. Https://Www.Coursera.Org/Lecture/DigiBbrensicsConcepts/ComputdforensicsAnd-
The Role-Of-The examinerY|X8a

3. https://www.coursera.org/lecture/digiimrenscs-concepts/collectiof-digital-evidence
NuaX7

4. https://www.hackingarticles.in/best-computerforensicstutorials

5. https://www .tutorialspoint.com/python_digital forensics/python_digital forensics_tutorial.
pdf

Course Programme Outcomes
Outcomes

CO PO1| PO2 | PO3 [ PO4| PO5| PO6|PO7| Total
CO1 9 9 9 1 3 9 9 49
CO2 9 9 9 9 9 9 3 57
CO3 9 3 9 9 9 9 9 57
CO4 9 9 9 9 3 9 9 57
CO5 9 9 9 9 9 9 9 63
Total 45 39 45 | 37 | 33 | 45 | 39 283

G 280


https://onlinecourses.swayam2.ac.in/cec22_ge09/preview
https://www.coursera.org/lecture/digital-forensics-concepts/computer-forensics-and-the-role-of-the-examiner-YlX8a
https://www.coursera.org/lecture/digital-forensics-concepts/collection-of-digital-evidence%20NuaX7
https://www.coursera.org/lecture/digital-forensics-concepts/collection-of-digital-evidence%20NuaX7
https://www.hackingarticles.in/best-of-computer-forensics-tutorials
https://www.tutorialspoint.com/python_digital_forensics/python_digital_forensics_tutorial.pdf
https://www.tutorialspoint.com/python_digital_forensics/python_digital_forensics_tutorial.pdf

Annexure 'I1 2022

Low-1 Medium-3 High-9

SEC Vi PHP Programming Lab
(For StudentAdmitted from 202223)

Semeser: V Hours/week 2
SubjectCode: IBCYS54P Credit: 2

CourseObjectives:

1. To understandhe conceptf regularexpressiongcludingmodifiers,operatorandmeta
characters

2. To developPHPprogramghatuse various PHRbrary functionsand thatmanipulate files
anddirectories

List of Programs

1. Developa PHPprogram tgorint Sumof digits.

2. Developa PHPprogramto printfactorialof a number.

3. Developa PHP progranto displaycount, from10 to20-usingoop.

4. DevelopaPHP progranto print primenumber.

5. Developa PHPprogramto checkArmstrongnumber.

6. Developa PHPprogramto checkPalindromenumber.

7. Developa PHPprogram taswaptwo numbers.witrandwithout using thirdvariable.

8. Developa PHP progranto find if the given yeaiis.leapyear omot.

9. DevelopaPHP program to reversbeenumberwith strrev().

10Developa PHPprogramto shav dayof theweek(for eg: Mondaybased
on numberausingSwitch/casestatements

11. DevelopaPHPprogram toprint numbertriangle

12. Developa PHPprogramto printalphabet triangle

13. DevelopaPHPprogram to.check student graolesedon the marks using-ilse
statement

14. Developa PHPprogramUsing nestedor loop thatcreatesachessoard

CourseOutcomes:

After successfutompletion ofthis course studentwill beableto

CO1.: Describethe-fundamentalsf PHPlanguagen trivial problem solving
CO2: Determinesolutionto a problemandapply control structures

COa3: Simplify theuseof stringsand stringhandling functions

CO4: Justifyrealtime applicationsusingPHPlanguagdeatures

CO5: Build skill on problemsolving byconstructingalgorithms

Course Programme Outcomes

Outcomes

CO PO1 | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | Total
CO1 9 3 111 9 |1 1 25
CO2 9 3 3 |3 9 |3 3 33
CO3 9 3 1 ]3 9 19 3 37
CO4 9 3 3 |3 9 |9 3 39
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CO5 9 3 3|3 9 |19 3 39
Total 45 15 11 |13 45 | 31 13 173
Low-1 Medium3 High-9

Core XII - Wireless Security
(For StudentsAdmittedfrom 202223)

Semester VI Hours/week 6
Subject Code:IBCYC61 Credit: 4
CourseObjectives:

1. Tocomprehend the fundamental concepts of mobile and wireless network security
2. Toidentify securitythreatsin wirelessnetworksanddesignstrategieso manage network
Security

Unit | (18 hours)
Security Issues in Mobile Communication Mobile Communication History, Security
Wired Vs Wireless,Security Issues in Wireless and Mobile Comimations, Security
Requirements in Wireless and Mobimmmunications, Security for Mobile Applications,
Advantages and Disadvantages of Applicatitevel Security Importanceof Authentication
and AuthorizationChallenges o€ybersecurity.

Unit 1l (18 hours)
Security of Device, Network, and Server Levels Basic cyber securityconcepts How to
write a securitypolicy- IT staff and end user educatioRhysical security implementation
Client traffic analyticsPerimeter securityimplementatiolPassword maagementiow to
eliminate unnecessary servideata in transit securitipata Backup solutiondVireless
technology fundamentaMireless.-security policy basitsow to create or refinavireless
policies.

Unit 1 (18 hours)
Application Level Seawrityin Cellular Networks : Generations of Cellular Networks,
Security Issues andttacks \in cellular networks, GSM Security for applications, GPRS
Security for applications; UMTS securityr applications 3G securityfor applicationsSome

of Security and authenticationSolutions. 802.11 dedicated architectures. Introduction,
Adhoc networks (hotspot), Wireless Intrusion Detection System (WIDS), Honeypots -
Understanding 5@&etworks

Unit IV (18 hours)
Application Level Security in MANETs: MANETs, Some applications of MANETS,
MANET FeaturesSecurity Challenges in MANETS, Security Attacks on MANETS, External
Threats for MANET applicationdnternal threats for MANET Applications, Some of the
Security Solutions. Ubiquitous Computing, Need fdovel Security Schemes for UC,
SecurityChallenges for UC, and Security Attacks on UC networks, sontiee @ecurity
solutions for UC.

Unit V (18 hours)
Wireless Security Wireless networks Attacks Active, passive attacks, DoS attacks, TCP,
Trojan andDictionary Attacks, Security risks iEEE 802.11 standards, Security in 802.1x,
802.11+ WIMAX and LTE Security: Introduction, WIMAX architecture and OFDM,
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Security risks involved in 802.18004, Securityisksinvolved in 802.16&ecurityin GSM,
UMTS, GPRSYoIP security LTE security

Course Outcomes:

After successfutompletion ofthis course studentwill beableto

CO1.: lllustrate with the issues and technologies involved in designing a wireless and;mobile
systenthatis robust against various attacks

CO2: Determine dthe various ways in which wireless networks can be attacked and
tradeoffs in protecting networks

COa3: Simplify the stateof-the-art and openproblemsin wireless andnobile security,thus
enhancing their potential to do research or pursue a caréas irapidly developing
area.

CO4: Build various security issues related to GPRSaB@ 5G

CO5: Inventvarious securityssuesnvolved inWiMAX andLTE

Text Books:

1. Hugo Hoffman, Ethical HackingBible: Cybersecurity Cryptography,NetworkSecurity,
WirelessT'echnologyand WirelesgHacking with KaliLinux, 2020

2. M. Au, R. ChooandG. KesslerMobile securityand privacy, CambridgeMA: Syngress,
2017,

ReferenceBooks:

1. PallapaVenkataranatishBabu Wirelessand Mobile Network Security,, TataMcGraw
Hill Publishing CompanyFirst Edition ,2010.

2. Frank Adelstein,K.S.Gupta Fundamentalsf-Mobile and PervasiveComputing
TataMcGraw Hill Publishing Company, First Editio2005.

3. Randallk. Nichols, PanosC. Lekkas,WirelessSecurityModels, Threatsand Solutions
TataMcGraw Hill Publishing.Company, First EditipB006.

4. Bruce Potteand BobFleck, 802.11Security O 6 R E | Mddi¥,First Edition,2005.

5. J.Joshi,NetworkSecurity:New York: Elsevier2009.

6. J.Harrington,Networksecurity MorganKaufmannPuHishers,2005.

E-Resources:

1. https://onlinecourses.nptel.ac.in/noc21_csl16/preview

2. https://onlinecourses.nptel.ac.in/noc21_cs16/preview

3. https://bleg.rsisecurity.com/whig-the-mobile-securityframework/

4. https://wimaxforum.org/

5. https:/lwwww.coursra.org/lecture/securigwarenessraining/mobiledevicesandsecurity
EMjmM

6. https://www.w3schools.in/cybesecurity/wirelesssecurity/

Course Programme Outcomes
Outcomes
CO POl | PO2 | PO3| PO4 | PO5| PO6 | PO7 | Total
CO1 9 3 3 9 9 3 9 45
CO2 3 3 3 9 1 3 3 25
CO3 3 1 9 9 3 1 3 29
CO4 9 3 9 3 3 3 3 33
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