
S. S. JAIN SUBODH P.G. COLLEGE 

(AUTOMOMOUS) 

(Affiliated to University of Rajasthan, Jaipur) 

 

DEPARTMENT OF COMPUTER SCIENCE 

 

 

 

NATIONALEDUCATIONPOLICY-2020 

SYLABUSOFUG-BACHELOROFCOMPUTER APPLICATIONS (BCA) 

Syllabusfor1
st
to8

th
Semesters 

 

SYLLABUS2026 

 

BCA Part First (I & II Sem) -2026-27  

BCA Part Second (III & IV Sem)-2027-28  

BCA Part Third (V & VI Sem) -2028-29 

BCA Part Fourth (VII & VIII Sem) -2026-27 onwards 



2  

Preamble 

Computer Applications has emerged as one of the most influential and rapidly advancing 

disciplines in the modern era of science and technology. As the world becomes 

increasingly driven by digital transformation, the role of Computer Applications in 

shaping innovation, communication, business processes, research, and everyday life has 

grown immensely. The discipline combines strong theoretical foundations with practical 

and industry-oriented applications, enabling learners to develop analytical thinking, 

computational skills, and problem-solving abilities essential for addressing complex real-

world challenges. 

Today, computers and information technology form the backbone of almost every sector, 

including business, healthcare, education, finance, governance, engineering, media, and 

scientific research. This widespread integration of technology has created an ever-

growing demand for highly skilled professionals capable of designing, developing, 

managing, and securing digital systems and solutions. The field of Computer 

Applications offers diverse and emerging specializations such as Software Development, 

Artificial Intelligence, Data Science, Machine Learning, Cyber Security, Cloud 

Computing, Networking, Web and Mobile Technologies, and Data Analytics. 

The Bachelor of Computer Applications (BCA) and BCA (Honours) programmes are 

carefully designed to provide students with a comprehensive understanding of Computer 

Science, programming methodologies, and modern computing technologies. The 

programmes focus on blending academic excellence with practical exposure through 

laboratory work, projects, internships, and industry-oriented learning experiences. 

Emphasis is placed on developing technical proficiency, innovation, creativity, 

teamwork, communication skills, and ethical values to prepare students for the highly 

competitive and continuously evolving global IT environment. 

The curriculum is structured to nurture professional competence and adaptability while 

encouraging students to explore emerging technologies and research-oriented approaches. 

By integrating conceptual learning with hands-on implementation, the programmes 

empower students to become competent professionals, entrepreneurs, researchers, and 

lifelong learners capable of contributing effectively to society and the digital economy. 

Graduates of the programme are well-equipped to pursue higher education, research, 

entrepreneurship, and rewarding careers in areas such as Software Engineering, Web and 

Mobile Application Development, Artificial Intelligence, Data Analytics, Cyber Security, 

Cloud Computing, Network Administration, and IT Consultancy. The programme also 

prepares students to adapt confidently to future technological advancements and global 

industry requirements. 

The Programme Aims to: 

 Build a strong academic foundation in Computer Science, Information Technology, 

and emerging technologies. 

 Develop advanced programming, analytical, computational, and problem-solving 

abilities among students. 

 Equip learners with the technical expertise required to design innovative and efficient 

real-world solutions. 

 Foster creativity, research orientation, professional ethics, leadership qualities, and 

lifelong learning skills. 
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 Prepare students for higher education, research, entrepreneurship, and successful 

careers in the rapidly evolving global IT industry. 

 

Eligibility for Admission: 

Admission procedure for I semester starts in the month of June/July every year. The 

admission of the BCA course should be made irrespective of the stream 

(Arts/Science/Commerce). A candidate must have passed the 10+2 level examination of 

any recognized board with 50% or more marks (45% for SC/ST/OBC/SOBC category) in 

aggregate without any approximation. 

Examination Scheme: 

Each Theory paper shall be of 100 marks (70 marks for written examination of 3 hours 

duration and 30 marks for internal assessment). 

Each theory paper shall contain three parts: 

Part A 

Will contain 12 questions (student will attempt any 10) of very short answer type 

questions carrying 1 mark each. 

Part B 

Will contain 4 short descriptive type questions (one from each unit) carrying 5 marks 

each. All questions are compulsory. 

Part C 

Will contain 4 long descriptive type questions (one from each unit) carrying 10 marks 

each. All questions are compulsory with internal choice. 

Theory Examination Pattern 

Part Particulars Marks 

Distribution 

Total 

Marks 

Part A 12 Very Short Questions (Attempt any 10) 10 × 1 10 

Part B 4 Short Questions (One from each Unit, Compulsory) 4 × 5 20 

Part C 4 Long Questions from each Unit with Internal 

Choice 

4 × 10 40 

 

Each practical examination (Maximum Marks: 100) will be of 2-hours duration and 

shall carry 60 marks for assigned exercise(s), practical file, and viva-voce examination, 

and 40 marks for internal assessment. 
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Passing Criteria, Promotion Rules and Examination Regulations 

 

The following rules and regulations shall govern the promotion of students to 

highersemesters/classes and matters related to examinations for the BCA programme: 

Promotion Rules 

 Promotion from odd semesters to even semesters shall be automatic, provided the 

student has registered for the examination by submitting the prescribed examination 

form and fee. 

 For promotion to the next academic year (III/V Semester), a student must pass in at 

least 50% of the total subjects offered in the combined semesters of the previous 

academic year. 

Minimum Passing Criteria 

 A student must secure a minimum of 40% marks in each subject, considering theory 

examination and internal assessment together.  

 In subjects having practical components, a student must obtain a minimum of 40% 

marks in the practical examination separately to be declared passed in that subject. 

 If a student fails either in theory or practical examination, he/she shall be required to 

reappear only in the respective failed component. 

 If a student does not secure the minimum passing marks in the theory examination but 

clears the practical examination, the practical marks shall be carried forward as per 

university/ Institution rules. 

Examination System 

 Semester examinations for odd and even semesters shall be conducted at the end of 

each respective semester. 

 There shall be no provision for supplementary examinations under the semester 

scheme. 

 Students are required to appear in both internal examinations conducted during each 

semester. No repeat or re-conduct of internal examinations shall be permitted under 

any circumstances. 

Maximum Duration  

 A candidate must complete the programme within a maximum period equal to twice 

the prescribed duration of the course, calculated from the year of first appearance in 

the main examination. 

General Regulations 

 A student admitted to the autonomous programme shall not be permitted to pursue any 

other regular academic programme simultaneously from any other 

university/institution. 

 Students enrolled in the programme shall also not be permitted to undertake any full-

time employment during the course of study. 
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Attendance Requirements 

 Every student shall be required to maintain a minimum of 75% attendance separately 

in theory lectures and practical classes for each subject/paper. 

 Students failing to meet the prescribed attendance requirement may not be permitted to 

appear in the semester examinations as per institutional rules. 

 

Award of Division and Grade:  

To award Grade and Grade Points to students the total of two internal assessment & End term 

semester exam marks in all subjects will be considered. Over all merit / rank of student will 

be declared after compilation of marks / grade secured by the candidate in all the semesters of 

that course. The distribution is as follows. 

 

% of Marks Grade Point Grade 

90.00% and above  10 Outstanding  

80.00-89.99% 9 A+ 

70.00-79.99% 8 A 

60.00-69.99% 7 B+ 

50.01-59.99% 6 B 

45.01-49.99% 5 C 

40.00-44.99% 4 P 

Less than 40% 0 F 

 
Note: Rules for result computation, passing criteria, and the grading system are as per the examination policy of 

S. S. Jain Subodh P.G. College (Autonomous), Jaipur. 
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Programme Objectives 

The Bachelor of Computer Applications (BCA) programme is thoughtfully designed to 

nurture highly skilled, innovative, and industry-ready professionals capable of meeting the 

dynamic demands of the rapidly evolving digital world. The programme emphasizes 

academic excellence, technical competence, practical exposure, and holistic personality 

development to prepare students for leadership roles in the field of Information Technology 

and Computer Science. 

 

The programme aims to achieve the following objectives: 

 

 To build a strong foundation in Computer Science, software development, 

programming methodologies, and emerging digital technologies. 

 To prepare students for successful and rewarding careers in the IT industry through a 

balanced blend of theoretical knowledge and practical learning. 

 To bridge the gap between academia and industry by offering a modern, skill-oriented, 

and industry-relevant curriculum aligned with current technological trends. 

 To provide exposure and specialization opportunities in advanced domains such as 

Artificial Intelligence, Data Science, Cyber Security, Cloud Computing, Machine 

Learning, Networking, and Web & Mobile Technologies. 

 To develop analytical thinking, logical reasoning, computational skills, and problem-

solving abilities required to address complex real-world challenges effectively. 

 To impart knowledge of modern tools, technologies, programming frameworks, and 

information processing techniques widely used in the software and technology 

industry. 

 To encourage innovation, creativity, research aptitude, entrepreneurship, and a spirit of 

continuous learning among students. 

 To enable students to design, develop, and implement efficient, secure, and scalable 

computing solutions with confidence and professional competence. 

 To cultivate leadership qualities, teamwork, communication skills, ethical values, and 

social responsibility for holistic professional development. 

 To prepare students for higher education, research, competitive examinations, and 

advanced studies in Computer Science, Information Technology, and allied 

disciplines. 

 To empower learners with adaptability and lifelong learning skills necessary to excel 

in the ever-changing global technological environment. 

 

Programme Outcomes (POs): BCA (3/4-Year Degree) 

Upon completion of the three-year BCA program, students will possess the following 

capabilities: 

PSO1: Demonstrate the ability to apply theoretical knowledge to various fields. 

PSO2: Develop language proficiency to meet the demands of corporate 

communication. 
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PSO3: Prepare students in various technology disciplines, including computer 

applications,computer networking, software engineering, JAVA, database concepts, 

and programming. 

PSO4: Introduce the concept of project development using the technologies learned 

during the semester to enhance programming skills in young IT professionals. 

PSO5: Improve logical ability and programming concepts through practical 

implementation in the programming lab. 

PSO6: Prepare students for the future by fostering creativity, social awareness, and 

general knowledge. 

PSO7: Encourage students to transform their start-up ideas into reality through 

implementation. 

PSO8: Ability to understand changes and future trends in the field of computer 

applications. 

PSO9: Identify, formulate, analyze, and solve programming problems using different 

programming languages. 
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Scheme of Examinations & Syllabus  

w. e. f. session 2026-27 
 

BCA-I Semester 

Sem Course 

Code 

Course Title Course Type Theory/ 

Practical 

Teaching 

Hours/ 

Week 

Credits 

I 

PBCA101 Programming in C CC(Major) Theory 4 4 

PBCA102 Web Application 

Development 

CC(Major) Theory 4 4 

PBCA103 Computer Fundamentals & 

Office Management Tools 

CC(Major/Mino

r) 

Theory 4 4 

PBCA151 Programming in C Lab CC(Major) Practical 4 2 

PBCA152 Web Application 

Development Lab 

CC(Major) Practical 4 2 

PBCA153 Office Management Tools 

Lab 

CC(Major/Mino

r) 

Practical 4 2 

 General English AEC Theory 2 2 

 SEC1 (Mathematics for 

Computing) 

SEC Theory 2 2 

 VAC1 (Choice Based) VAC Theory 2 2 

  Total  30 24 

 

II 

PBCA201 Operating Systems CC(Major) Theory 4 4 

PBCA202 Database Management 

System 

CC(Major) Theory 4 4 

PBCA203 Computer Organization & 

Architecture 

CC(Major) Theory 6 6 

PBCA251 Operating Systems Lab 

 

CC(Major) Practical 4 2 

PBCA252 DBMS Lab CC(Major/Mino

r) 

Practical 4 2 

 General Hindi  AEC Theory 2 2 

 SEC2 (Effective 

Communication Skills) 

SEC Theory 2 2 

 VAC2 (Choice Based) VAC Theory 2 2 

  Total  28 24 
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Sem Course 

Code 

Course Title Course Type Theory/ 

Practical 

Teaching 

Hours/ 

Week 

Credits 

III 

PBCA301 DataStructuresand 

Algorithms 

CC(Major) Theory 4 4 

PBCA302 ObjectOrientedProgram

ming Through C++ 

CC(Major) Theory 4 4 

PBCA303 SoftwareEngineering CC(Major/Minor) Theory 6 6 

PBCA351 DataStructuresLabUsin

g C 

CC(Major) Practical 4 2 

PBCA352 OOPsLab CC(Major) Practical 4 2 

 Introduction to Cyber 

Security 

SEC Theory 2 2 

 VAC3 (Choice Based) VAC Theory 2 2 

 MDC (Choice Based) MDC Theory 4 4 

  Total  30 26 

 

IV 

PBCA401 PHP Programming CC(Major) Theory 4 4 

PBCA402 ObjectOrientedConcept

s Using Java 

Programming 

CC(Major) Theory 4 4 

PBCA403 Mathematics&Statistics CC(Major/Minor) Theory 6 6 

PBCA451 PHPLab CC(Major) Practical 4 2 

PBCA452 JavaLab CC(Major) Practical 4 2 

 Environmental 

Management 

SEC Theory 2 2 

 VAC4 (Choice Based) VAC Theory 2 2 

 MDC (Choice Based) MDC Theory 4 4 

  Total  30 26 
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Sem Course 

Code 

Course Title Course Type Theory/ 

Practical 

Teaching 

Hours/ 

Week 

Credits 

 

 

 

 

 

 

V 

PBCA501 ArtificialIntelligence& 

Machine Learning 

CC(Major) Theory 4 4 

PBCA502 Python Programming CC(Major) Theory 4 4 

PBCA503 DataCommunication& 

Computer Networks 

CC(Major/Minor) Theory 6 6 

PBCA551 MachineLearningLab CC(Major) Practical 4 2 

PBCA551 Python Lab CC(Major) Practical  4 2 

 VAC5 (Choice Based) VAC Theory 2 2 

  Total  24 20 

 

 

 

 

 

 

VI 

PBCA601 .NETFrameworkwithC# CC(Major) Theory 4 4 

PBCA602 IntroductiontoDataScience CC(Major) Theory 4 2 

PBCA603 Cloud Computing CC(Major/Minor) Theory 6 6 

PBCA651 .NETwithC# Lab CC(Major) Practical 4 2 

PBCA652 Industrial Project  CC(Major) Practical 4 2 

 VAC6 (Choice Based) VAC Theory 2 2 

  Total  24 18 
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Sem Course Code Course Title Course 

Type 

Theory/ 

Practical 

Teaching 

Hours/ 

Week 

Credits 

 

 

 

 

 

 

 

VII 

PBCA701 DataVisualizationand 

Interpretation 

CC Theory 4 4 

PBCA702 DigitalImage Processing CC Theory  4 4 

PBCA703 Adv.Java Programming CC Theory 4 4 

PBCA704 DataWarehousing&DataMini

ng 

CC Theory 4 4 

PBCA705 DeepLearning CC Theory 4 4 

PBCA751 DataVisualizationand 

Interpretation Lab  

CC Practical 4 2 

PBCA752 DigitalImageProcessing Lab CC Practical 4 2 

PBCA753 Adv.JavaLab CC Practical 4 2 

 TotalCreditsofVIISem   32 26 

 

 

 

 

 

 

 

 

VIII 

PBCA801 BigData Analytics CC Theory 4 4 

PBCA802 IOT CC Theory  4 4 

PBCA803 NetworkSecurityand 

Cryptography 

CC Theory 4 4 

PBCA804 ComputerGraphics CC Theory  4 4 

PBCA851 BigData Lab CC Practical 4 2 

PBCA852 IOTLab CC Practical  4 2 

PBCA853 NetworkSecurityand 

Cryptography Lab 

CC Practical 4 2 

 TotalCreditsofVIIISem   28 22 
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Semester:I 
 

CorseCode:PBCA101 CourseTitle:Programmingin C 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Understandthefundamentalconceptsandimplementationtechniquesofprogram

ming languages. 

 Developtheabilitytolearnandadapttonewprogramminglanguages efficiently. 

 Gainanunderstandingoftheconceptsandfeaturesoffunctionalprogramming 

languages. 

 Acquiretheskillsnecessarytodesignandwritesimpleprogramsinvarious 

programming languages. 

CourseOutcomes(COs) 

Aftersuccessfullycompletingthiscourse,studentswillbeableto: 

 Understandthebasicprogrammingconcepts,structure,andsyntaxoftheCprogram

ming language. 

 Designalgorithmsanddevelopsolutionsforsimplecomputationalproblems. 

 Read,analyze,andtracetheexecutionofCprograms. 

 Write,compile,debug,and executeCprogramsfor avarietyof applications. 

 PerforminputandoutputoperationseffectivelyusingCprograms. 

 Implementprogramsinvolvingarraysandotherfundamentaldata structures. 

 UseIntegratedDevelopmentEnvironments(IDEs)andprogrammingtoolsforeffi

cient program development. 

 

PBCA101: ProgramminginC  

Unit-I  

Fundamentals of C: Programming Concepts, Pseudocode, Algorithm, Flowchart. 

Introduction: History and importance of C, Basic Structure and Execution of C 

Program, Constants, Variables, and Data Types, Operators and Expressions, 

Operator Precedence and Associativity, Managing Input and Output Operations, 

Decision making and Branching: if statement, if…else statement, nesting of if else 

statement, else if ladder, switch statement, Goto statement.  

Unit-II 

Iteration: while, do…while, for loop, nested loops, break & continue.  

Arrays and Strings: One-dimensional arrays, Declaration and Initialization, Two-

dimensional arrays, Declaration and Initialization, Character arrays.  

String: Reading and Writing strings, String-handling functions – strlen, strcpy, 

strcat, strcmp.  
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Unit-III 

Functions: Need, Elements of user-defined functions, Definition of Functions, 

Function call and declaration, Category of Functions, Parameter Passing, Recursion, 

Passing arrays to functions, Passing strings to functions.  

Storage Classes: Scope, visibility and life time of variables.  

Understanding Pointers: Accessing the address of a variable, declaration and 

initialization of pointer variables, accessing a variable through its pointer, Array 

through pointers.  

Unit-IV 

Structures and Unions: Defining structure, Declaring structure variables, Accessing 

structure members, Structure initialization, Operation on individual members, Array 

of structures, Union.  

File Management in C: Introduction of File handling, Need of File Handling, 

Defining, Opening and Closing a File, Input/Output Operations on Files. 

 

ReferenceBooks: 

 BalagurusamyE;ProgramminginANSIC;FifthEdn;McGraw Hill,2011. 

 KanetkarY.;LETUS C;XEdition, BPB,2010. 

 DeitelHM&DeitelJP;CHowtoprogram;5
th

Edn;PearsonPub 

 GottfriedB;ProgrammingwithC:SchaumQutlines;McGrawHillEdition. 
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CorseCode:PBCA102 CourseTitle:WebApplication Development 

CourseCredit:04 Hours/Week:04 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understandthe fundamentalconceptsandtechnologiesusedinwebdevelopment. 

 Identifyandapply appropriatetechnologiestoaddressweb client-serverchallenges. 

 Designanddevelopreal-time,interactivewebapplications. 

 UseJavaScripttocreate dynamicwebpagesandperformclient-sideformvalidation. 

 Analyze and select suitable client-side and server-side technologies for 

various webapplications. 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Applyappropriatewebtechnologiestosolveclient-servercomputingproblems. 

 Analyze,design,anddevelopreal-timewebapplications. 

 Implementdynamicweb pagefeaturesusingJavaScript. 

 Validateuserinputefficientlythroughclient-side scripting. 

 Selectandintegratesuitablefront-endandback-endtechnologiesforweb-

basedsolutions. 

 AnalyzetoUseappropriateclient-sideandServer-sideapplicationtechnology 

 

PBCA102: WebApplicationDevelopment  

Unit – I 

Basic of internet, file transfer, telnet, usenet. Introduction to Internet Protocols- 

HTTP, FTP, SMTP protocols. 

World Wide Web: Elements of the Web, Web browser and its architecture, the web 

server, the proxy server, Microsoft internet explorer, viewing pages with a browser, 

using a browser for Mail, News and chat, Security and Privacy issues (cookies, 

firewalls, Data Security, executable Applets and scripts, blocking system). 

Unit– II 

HTMLFundamentals:IntroductiontoHTML,HTMLElements,HTMLSemantics,HT

ML 5 Doc Types, New Structure Tags, Section, Nav, Article, Aside, Header, Footer, 

HTML Attributes, Headings, Paragraphs, Styles, Quotations, Blocks, Classes, 

Layout, Iframes, Creating HTML Pages, incorporating Horizontal Rules and 

Graphical Elements, Hyper-links, Creating HTML Tables, Creating HTML Forms, 

HTML and Image Techniques, HTML and 

Page,DevelopmentofWebsiteandWebpage(Planning,NavigationandThemes,Elements

of a Web page, steps of creating a site, publishing and publicizing site structuring 

web site. 
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Unit–III 

CascadingStyleSheets:UnderstandingStyleSheets,CSSSyntaxandApplyingStyleShe

ets 

toHTMLdocument,DevelopingStyleSheets:inline,internalandexternal.CSSSelectors, 

<DIV> tag, Using class and ID, Styling Backgrounds, Styling borders, Styling Text, 

Styling Fonts,StylingLinks,StylingLists,StylingTables,Margin,Flex andGrids. 

Bootstrap&Web page design: CMS, Banks of CMS, Joomla/WordPress-Installation, 

Design and development of websites. 

Unit–IV 

Java script: Introduction to scripting language, Client-Side Scripting, memory 

concepts, arithmetic decision making. Java script control structures, Java script 

functions, JS Popup Boxes, events, program modules in java script, function 

definitions duration of identifiers, scope rules, Controlling Programming Flow, 

recursion java script global functions. Arrays handling in Java script, The Java Script 

Object Model, Developing Interactive Forms, Validation of Forms, Cookies and 

Java Script Security Controlling Frames in Java Script, Client – Side Java Script 

Custom. 

ReferenceBooks: 

 TheColetereference:HTML&XHTML;ThomasA.Powel,4
th

Edn. 

 MasteringHTML4.0by DeborahS.RayanEricJ.RayFrom BPB 

 MasteringJavaScript, BPB publication. 

 Internetand webtechnologybyRajKamal,TMH Publication StevenHolzner, 

 TheCompleteReference JavaScripts,Tata McGraw– Hill,3
rd

Edn. 

 JavaScript, Don Gosselin,Vikaspublications 
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CorseCode:PBCA103 CourseTitle:ComputerFundamentals& Office 

Management Tools 

CourseCredit:04 Hours/Week: 04 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understandthefundamentalconceptsofcomputing,includingcomputerhardware

, software, operating systems, and networking. 

 Developproficiencyintheeffectiveuseofofficeproductivitytoolssuchasword 

processors, spreadsheets, presentation software, and database management 

systems. 

 Applyinformationtechnologyconceptsandtoolstosolvebusinessproblemsand 

enhance organizational productivity. 

 Acquire practical skills in internet usage, electronic communication, and 

multimedia applications for professional and academic purposes. 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Demonstrate anunderstandingofcomputerfundamentals,includingthe 

classification, architecture, and components of computers. 

 Useinternetserviceseffectively,includingwebbrowsing,emailcommunication, 

online search, and domain-related services. 

 Performofficeautomationtasksusingwordprocessingsoftware. 

 Create,analyze,andmanagedatausingspreadsheetapplications. 

 Designeffectivepresentationsusingpresentationsoftware. 

 Developandmanagesimpledatabasesusing databasemanagement software. 

 Performbasicmultimediaeditinginvolvingimages,audio,andvideo. 

 Configureandmanageoperatingsystemsettingsandessentialsystemutilities. 

 

PBCA103:ComputerFundamentals&OfficeManagementTools 

UNIT- I 

Introduction to Computers:Characteristics of computers, Evolution of computers, 

generation of computers, Block diagram of computer & role of each block, 

classification of computers. Input and Output Devices 

PrimaryandSecondaryMemory:Memoryhierarchy,Randomaccessmemory(RAM),ty

pes of RAM, Read only memory (ROM), types of ROM. Classification of secondary 

storage devices, magnetic tape, magnetic disk, optical disk. 

Number Systems: Introduction to number system, Binary, Octal, Hexadecimal, 

conversion between number bases, Arithmetic operations on binary numbers, 

Alphanumeric- BCD, ASCII. 
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UNIT-II 

Computer Software: software categories, system software, application software, 

utility software. Classification of system software, ComputerLanguages: 

Introduction, classification ofprogramminglanguages, generations of programming 

languages, features of a good programming language. 

Internet Basics:Internet applications, Services of Internet, Logical and Physical 

addresses, Internet Service Providers, Domain Name System. 

UNIT-III 

MS Word: Word processing, MS-Word features, creating saving and opening 

documents in Word, interface, toolbars, ruler, menus, keyboard shortcut, editing, 

previewing, printing & formatting a document, advance features of MS Word, find 

& replace, using thesaurus, mail merge, handling graphics, tables, converting a 

Word document into various formats like-text, rich text format, Word perfect, etc. 

MS Excel: Worksheet basics, creating worksheet, entering data into worksheet, 

data, text, 

dates,alphanumericvaluessaving&quittingworksheet,openingandmovingaroundinan 

existingworksheet,Toolbarsandmenus,Keyboardshortcuts,workingwithsingleandmult

iple 

workbook,workingwithformula&cellreferencing,Autosum,copingformulas,absolutea

nd relative addressing, formatting of worksheet, previewing & printing worksheet, 

Graphs and Charts, Database, macros, multiple worksheets-concepts. 

UNIT-IV 

PowerPoint:Creatingandviewingapresentation,managingSlideShows,navigatingthro

ugh a presentation, using hyperlinks, advanced navigation with action setting and 

action buttons, organizing formats with Master Slides, applying and modifying 

designs, adding graphics, multimedia and special effects. 

Microsoft Access: Planning a database (tables, queries, forms, reports), creating and 

editing database, customizing tables, linking tables, designing and using forms, 

modifying database structure, Sorting and Indexing database, querying a database 

and generating reports. 

ReferenceBooks: 

 SanjaySaxena;A FirstCourseinComputers2003Edition;VikasPub. 

 ComputerFundamentalsbyP.K.Sinha,BPB Publication. 

 ComputerFundamentalsandProgramminginC,ReemaThareja,OXFORDUnive

rsity Press. 

 Microsoft;2007/2010MicrosoftOfficeSystem;PHI. 

 Microsoft;MicrosoftOffice2007/2010: Plain&Simple; PHI. 

 MS-Office,Dr.S.S.Shrivastava,PublishedbyLaxmiPublication. 

 Office2021:InEasySteps,Michal,BPBPublication. 
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CorseCode:PBCA151 CourseTitle:Programmingin CLab 

CourseCredit:02 Hours/Week: 04 

 

RecommendedPracticalExerc

ises Part A 

1. Writeaprogram tocalculatetheareaandcircumferenceof acirclefor agiven radius. 

2. Writeaprogram toread threenumbersand determinethelargestamong them. 

3. Writeaprogramto demonstratetheuseof library functionsavailablein math.h 

4. Writeaprogramto checkwhetheragiven numberisprime. 

5. Writeaprogram togenerate thefirstn primenumbers. 

6. Write a program to find the sum of digits of a number, reverse the number, 

and check whether it is a palindrome. 

7. Writeaprogramtocontinuouslyacceptnumbersuntiltheuserenters999,andcalcul

ate the sum of all positive numbers entered. 

8. Writeaprogramtoreadthepercentageofmarksanddisplaytheappropriategradeusi

ng an else-if ladder. 

9. Writeaprogramtoreadmarksofnstudentsandcalculatetheaverageusingaone-

dimensional array. 

10. Writeaprogramtoremoveduplicateelementsfromaone-dimensional array. 

11. Writeaprogram toperform addition andsubtraction oftwo matrices. 

PartB 

1. Writeaprogramtofindthelengthofastringwithoutusinganybuilt-instringfunction. 

2. Writeaprogramtodemonstratecommonlyusedstringhandling functions. 

3. Writeaprogram to demonstrate theuseof pointersin C. 

4. Writeaprogramtocheckwhetheranumberisprimeusingauser-definedfunction 

isPrime(). 

5. Writeaprogram toread,display, andfind thetraceof asquare matrix. 

6. Writeaprogram toread,display,and addtwo matrices. 

7. Write a programtocountalphabets,digits,vowels,consonants,spaces,and 

special characters in a given string. 

8. Writeaprogramto reverseastring using pointers. 

9. Writeaprogramto swaptwonumbersusing pointers. 

10. Writeaprogramusingstructuresto readanddisplayrecordsof n students. 

11. Writeaprogramto demonstratethedifferencebetweenastructure and aunion. 
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CorseCode:PBCA152 CourseTitle:WebApplicationDevelopmentLab 

CourseCredit:02 Hours/Week:04 

 

RecommendedPracticalExercises 

1. CreatewebpagesdemonstratingbasicHTMLelements,attributes,formattingtags,

and hyperlinks. 

2. Designwebpagesusingimages, tables,andvariousform elements. 

3. DevelopmultimediawebpagesincorporatingHTML5audio,video,andadvanced 

input types. 

4. ImplementCSSsyntaxandattributeselectorsfor stylingwebpages. 

5. ApplyCSSpropertiessuchasfonts,backgrounds,colors,links,and lists. 

6. DemonstratetheCSSBoxModel,displayproperties,opacity,float,and clear. 

7. Designresponsivelayoutsandnavigation barsusing CSS. 

8. Createvisuallyappealingwebpagesusingroundedcorners,borderimages,transiti

ons, and animations. 

9. Writeprogramsdemonstratingoutputmethods,variabledeclarations,operators, 

arithmetic operations, data types, and assignments. 

10. ImplementJavaScriptfunctions,Booleanlogic,comparisonoperators,andconditi

onal statements. 

11. Developprogramsusingswitchstatements,loops,breakstatements,andtypechecking. 

12. CreateandmanipulateJavaScriptobjects,anddemonstratevariable scope. 

13. Performstringoperationsusingvariousstringmethods. 

14. Implement numericalcomputations using number methods, 

mathematicalfunctions, and date manipulation. 

15. HandleeventsandperformformvalidationusingJavaScriptandWebAPIs. 

16. DevelopinteractivewebapplicationsusingtheDocumentObjectModel(DOM), 

Browser Object Model (BOM), and advanced validation techniques. 
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CorseCode:PBCA153 CourseTitle:OfficeManagementToolsLab 

CourseCredit:02 Hours/Week: 04 

RecommendedPracticalExercises 

Studentsshallperformpracticalexercisesbasedonthefollowingofficeautomation tools: 

1. WordProcessing(MSWordorequivalent) 

o Create,edit,format,andprintprofessionaldocuments. 

o Usetables,mailmerge,templates,headers,footers,andpageformattingfea

tures. 

2. Spreadsheet(MSExcelorequivalent) 

o Performcalculationsusingformulasandfunctions. 

o Createcharts,sortandfilterdata,andgeneratereportsusing worksheets. 

3. PresentationSoftware(MSPowerPointorequivalent) 

o Designprofessionalpresentationsusingthemes,animations,transitions,a

nd multimedia elements. 

4. DatabaseManagement(MSAccessorequivalent) 

o Create databases, tables, forms, queries, and reports for managing 

structureddata efficiently.
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Semester:II 
 

CorseCode:PBCA201 CourseTitle:OperatingSystems 

CourseCredit:04 Hours/Week:04 

 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Understandanddesignkeyoperatingsystemcomponents,includingsystemcalls, 

process schedulers, memory management, virtual memory, and paging 

systems. 

 Evaluate and compare operating system components using appropriate 

performanceanalysis techniques and tools. 

 Analyze device management and resource allocation techniques in time-

sharing and distributed systems. 

 Developandanalyzesimpleconcurrentprogramsusingconceptssuchasmessage 

passing, synchronization, and transactional memory. 

CourseOutcomes(COs) 

Aftercompletingthiscourse,studentswillbeableto: 

 Explainfundamentaloperatingsystemconcepts,includingprocesses,threads,file

s, semaphores, inter-process communication, and shared memory. 

 Analyzeand applyimportantoperating systemalgorithms,suchas process 

scheduling and memory management algorithms. 

 Classify and evaluate various resource management, deadlock handling, and 

memory management techniques. 

 Performbasicsystemadministrationandcommand-lineoperationsinaLinux 

environment. 

 

PBCA201:OperatingSystems  

Unit – I 

Concepts:OperatingSystem&itsneed,functionsofOS,TypesofOS:SimpleBatchSyste

ms, Multi-programmed Batched Systems, Time-Sharing Systems, Parallel Systems, 

Distributed Systems and Real-Time Systems. 

Operating-System Structures: System Components, Operating System Services, 

System Calls, System Structure, Virtual Machines, Process Management. 

 

 

Unit– II 

CPU Scheduling Algorithms: Basic Concepts, Scheduling Criteria, FCFS, SJF, 

Priority, Round-Robin,MultilevelQueue,MultilevelFeedbackQueue,Multiple-

ProcessorScheduling. 

Process Synchronization & Deadlocks: The Critical section problem, 
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synchronization 

semaphores,Classicalproblemsofsynchronization,SystemModel,DeadlockCharacterizat

ion,MethodsforHandlingDeadlocks,DeadlockPrevention,Deadlock Avoidance, Deadlock 

Detection and Recovery from Deadlock. 

Unit-III 

Memory Management: Functions, Logical versus Physical Address space, 

Swapping, Contiguous allocation (fragmentation), Paging, Segmentation. Virtual 

Memory, Demand Paging, Page-replacement Algorithms (FIFO, Optimal, LRU). 

File Management: File Concepts (Operations & Attributes), Access Methods, 

Directory Structure, File System Structure, Allocation Methods (Contiguous 

Allocation, Linked Allocation, Indexed Allocation). 

Device Management: General device characteristics, device controllers, device 

drivers, Interrupts Driven I/O, Memory Mapped I/O, Direct Memory. 

Unit-IV 

IntroductiontoLinux,EvolutionofLinux,LinuxArchitecture,Linuxfilesystem(inode,Su

per 

block,MountingandUnmounting),EssentialLinuxCommandsandShellScripts(Internal

and External Commands), Kernel, Process Management in Linux. 

ReferenceBooks: 

 A.SilbersachatzandP.Galvin,“OperatingSystemConcepts”,Addison-

Wesley,5th Ed., 2001. 

 GaryNutt:OperatingSystems-

AModernPerspective(SecondEdition),Pearson Education, 2000. 

 TanenbaumA.S.,ModernOperatingSystems,PHIPubl. 

 PetersonRichard,“The CompleteReferenceLinux “TataMcGraw Hill. 

 SimitabhaDas,“Unix/LinuxConcepts&Applications”.TataMcGrawHill 

 AchyutS.Godbole:OperatingSystems,TataMc-

GrawHillPublishingCompany Limited, 2000. 

 HarveyM.Deitel,OperatingSystems,PearsonEducation,2001. 
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CorseCode:PBCA202 CourseTitle:DatabaseManagementSystems 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Understandthefundamentalconcepts,architecture,andcomponentsofMySQLda

tabase systems. 

 Explore various database models, including relational, document-oriented, 

key-value, column-oriented, and graph databases. 

 Designdatabaseobjects,loadandmanipulatedata,andoptimizedatabaseperformance. 

 Developtheabilitytomanageandquerylargevolumesofdataefficientlyusing SQL. 

 

CourseOutcomes(COs) 

Aftercompletingthiscourse,studentswillbeableto: 

 Demonstrateaclearunderstandingofdatabasedesign,management,andrelatedter

minology. 

 Analyzeandcomparedifferentdatabasemodelsandtheirapplications. 

 Evaluatedatabaseschemasfornormalizationandeliminatedesignanomalies. 

 Design,implement,andmanagerelationaldatabasesusing MySQL. 

 WriteefficientSQLqueriesfordata retrieval,manipulation,andadministration. 

 

PBCA202:DatabaseManagement Systems 

UNIT- I 

DatabaseSystemConcepts&Architecture:OverviewofDBMS,BasicDBMSterminol

ogy, databasesystemv/sfile system,Advantagesand dis-advantagesof 

DBMS,Codd’srules,data independence. Architecture of a DBMS, Schemas, 

Instances, Database Languages, Database Administrator, Data Models. 

UNIT-II 

Data Modeling: Data modeling using the Entity Relationship Model: ER model 

concepts, notation for ER diagram, mapping constraints, keys, Concepts of Super 

Key, candidate key, primary key, Generalization, aggregation. 

Relational Model: Concepts, Constraints, Languages, Relational database design by 

ER & EER mapping, Relational algebra relational calculus. Relational Algebra, 

Fundamental operations of Relational Algebra. 

UNIT–III 

DatabaseDesign: Functional dependencies, loss less decomposition, 

Normalization:1-NF, 2-NF,3-

NFandBCNF.TransactionManagement:Transactions:Concepts,ACIDProperties, 

States of Transaction, Serializability, Isolation, Checkpoints, Deadlock Handling. 
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Recovery System & Security: Failure Classifications, Recovery & Atomicity, Log 

Base Recovery, Recovery with Concurrent Transactions, Introduction to Security & 

Authorization. 

UNIT-IV 

Introduction to SQL: Characteristics of SQL, Advantages of SQL, SQL data types 

and literals, Types of SQL commands, SQL operators and their procedure, Tables, 

views and indexes, Queries and sub queries, Aggregate functions, insert, update and 

delete operations, Joins, Unions, Intersection, Minus in SQL. 

ReferenceBooks: 

 KorthHFandSilberschatazA,SystemConcepts,SixthEdition;McGraw Hill,2010 

 Leon,andLeon, SQLTataMcGrawHillPub.Co. Ltd. 

 IvanBayross;SQL/PL4
th

Edn: BPB,2009 

 Navathe S.B. Elmasri R; Fundamentals of Database Systems, Fifth Edition, 

Pearson2011. 

 Ramakrishan and Gharke, Database Management Systems, 3
rd

Ed, Tata 

McGraw Hill, 2007. 

 SinghS.K.; DatabaseSystems;IEdition; Pearson, 2006.  
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CorseCode:PBCA203 CourseTitle:ComputerOrganization&Architectu

re 

CourseCredit:06 Hours/Week: 06 

 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Understandthefundamentalsofdigitallogicdesign,includinglogicgates, 

combinational circuits, and sequential circuits. 

 Designandanalyzesequentialand arithmeticcircuitsusedincomputer systems. 

 Comprehend the basic architecture and organization of computer systems, 

including CPU, memory, and input/output devices. 

 Understandthestructure, operation,andhierarchy ofmemorysystems. 

 

CourseOutcomes(COs) 

Aftercompletingthiscourse,studentswillbeableto: 

 ApplyBooleanalgebraanddatarepresentationtechniquesindigitalsystemdesign. 

 Designandanalyzecombinational,sequential,andarithmeticcircuits. 

 Explaintheorganizationandoperationofmicroprocessorsand computerarchitecture. 

 DescribethefunctionsandworkingofCPUandinput/output devices. 

 Analyzethestructure,hierarchy,andoperationsofmemorysystems. 

 Understand the concepts of parallel processing, pipelining, and their 

significance inmodern computer systems. 
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PBCA203: ComputerOrganization&Architecture  

UNIT- I 

BooleanAlgebraandLogicGates:LogicGates,BasiclawsofBooleanalgebra,Simplifica

tion of Boolean algebra. 

CombinatorialLogic:Multiplexers,Decoders,Encoders,Adder&Subtracters,Parallel 

Binary Adder, Parallel binary Subtractor. 

UNIT-II 

Sequential Logic: Sequential circuits: Flip-flops, S-R, D, J-K, T, Clocked Flip-flop, 

Race around condition, Master slave Flip-Flop. 

RegisterTransferandMicroOperations:RegisterTransferLanguage,registertransfer,

Bus and Memory transfer, Arithmetic Micro-operations, Logic Micro-operations, 

Shift Micro-operations, Arithmetic Logic Shift Unit. 

UNIT-III 

Basic Computer Organization and Design: Instruction Codes, Computer 

Registers; 

Commonbussystem;ComputerInstructions;Instructionformats;InstructionCycle;Regis

ter reference instructions, Addressing Modes. 

CPU Design: Specifying a CPU, design and implementation of a simple CPU 

(fetching instructions from memory, decoding and executing instructions). 

UNIT-IV 

Input-OutputOrganization:Input-

outputInterfaces,AsynchronousDataTransfer,Modeof Transfer - Programmed I/O, 

Interrupt I/O, Direct Memory access (DMA). 

Memory Organization: Memory Hierarchy, Main Memory, Auxiliary Memory, 

Associative Memory,CacheMemory,VirtualMemory,I/OInterrupt,typesof Interrupts. 

 

ReferenceBooks 

 M,MorrisMano;ComputerSystemArchitectures;IIIEdition,PrenticeHallofIndi

a,2008 

 AndrewS.Tanenbaum, StructuredComputerOrganization,PrenticeHall 

 WilliamStallings,ComputerOrganizationand Architecture,SixthEdition,Pearson 

 JohnD.Carpinelli:ComputerSystemsOrganization&Architecture;3
rd

Edition; 

Person Education Asia,2008 

 MalvinoB;DigitalComputerElectronicsIIIEdition; TMHL. 
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CorseCode:PBCA251 CourseTitle:OperatingSystemsLab 

CourseCredit:02 Hours/Week:04 

RecommendedPracticalExercises 

1. Performinstallation,configuration,andbasicsystemsettingsinaLinux environment. 

2. PracticedirectorynavigationandfilesystemmanagementusingLinux commands. 

3. ExecutecommonlyusedLinuxcommandsforfilehandling,processmanagement,

and system monitoring. 

4. Implement pattern matching and text processing using commands such as 

grep, sed,and awk. 

5. Create,edit,andmanage filesusingtexteditorssuchasviandnano. 

6. Develop and execute shell scripts to automate simple tasks and demonstrate 

practical applications. 
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CorseCode:PBCA252 CourseTitle: DBMS Lab 

CourseCredit:02 Hours/Week: 04 

 

RecommendedPracticalExercises 

1. Analyzeareal-worldorganizationandidentifyitsentities,attributes,andrelationships. 

2. Determineprimarykeys,candidatekeys,andpartialkeysfortheidentifiedentities. 

3. Establishrelationshipsamongentitiesanddefineappropriatecardinalities.Identif

y strong and weak entities wherever applicable. 

4. RepresententitiesandrelationshipsusingEntity-Relationship(ER)diagramsand 

corresponding relational tables. 

5. PracticeDataDefinitionLanguage(DDL)commandssuchasCREATE,ALTER, 

DROP, TRUNCATE, and RENAME. 

6. Createandmanagedatabasesandtables,includingmodificationanddeletion 

operations. 

7. PracticeDataManipulationLanguage(DML) commandsonthecreateddatabase. 

8. Perform data operations using commands such as SELECT, INSERT, 

UPDATE, and DELETE. 

9. Write SQL queries using subqueries and operators such as ANY, ALL, IN, 

EXISTS, NOT EXISTS, UNION, and INTERSECT, along with integrity 

constraints. 

10. ImplementqueriesusingaggregatefunctionssuchasCOUNT,SUM,AVG,MAX,

and MIN, along with GROUP BY, HAVING, and the creation and deletion 

of views. 
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Semester:III 
 

CorseCode:PBCA301 CourseTitle:DataStructuresandAlgorithms 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Designefficientalgorithmsusingvariousalgorithmdesignstrategies. 

 Analyzecomputationalproblemsanddevelopappropriatealgorithmicsolutions. 

 Classifyproblemsandselectsuitablealgorithmdesigntechniquesforsolvingthem. 

 Evaluatealgorithmsintermsoftimeandspacecomplexityusingasymptoticnotations. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Understandthefundamentalconceptsandsignificanceofdatastructuresincomputing. 

 Implementandapplycommondatastructuressuchasarrays,linkedlists,stacks, 

queues, trees, and graphs. 

 Analyzethetimeandspacecomplexityofalgorithmsassociatedwithvariousdata 

structures. 

 Utilize appropriate data structures and algorithms to solve real-world 

computationalproblems efficiently. 

 

PBCA301:DataStructuresandAlgorithms  

UNIT – I 

Introduction to Algorithm Design: Algorithm, characteristics and efficiency of 

algorithms, analyzing Algorithms and problems. 

Linear Structure Array: Introduction, traversal, insertion, deletion operation on 

array. 

Searchingandsorting:Searching-

sequentialsearching,binarysearching,hashing.Sorting- selection sort, bubble sort, 

quick sort, heap sort, merge sort, and insertion sort, efficiency considerations. 

UNIT–II 

Linked List Structure: Linked List, Array v/s Linked List, Linked List 

representation, operations on linked list – traversal, insertion, deletion types of 

linked list – singly, doubly,  circular linked list. 

UNIT – III 

Stack: Introduction, implementation of stack as an array and linked list, operation on 

stack, Polish notations and arithmetic expressions. 
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Queue: Introduction of queue, implementation of queue as an array and linked list, 

types of queues, operations on queue. 

UNIT – IV 

Tree Structure: Concept and terminology, Types of trees, binary search tree, array 

and linked representation of binary search tree, tree traversals, inserting, deleting 

and searching into binary search tree. 

Graph Structure: Graph representation - Adjacency matrix, adjacency list, 

Warshall's algorithm, adjacency multilist representation. Orthogonal representation 

of graph. Graph traversals - BFS and DFS. Shortest path, transitive closure. 

 

Referencebooks: 

 S.Lioschutz:DataStructures,McGrawHill InternationalEdition. 

 A.V.Aho.,J.E.Hopcroft,andJ.D.Ullman,Data StructuresandAlgorithms, Pearson. 

 A.MichaelBerman:DataStructuresviaC++,OxfordUniversityPress. 

 SaraBaase andAllenVanGelder:ComputerAlgorithms,PearsonEducation Asia. 
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CorseCode:PBCA302 CourseTitle:ObjectOrientedProgramming 

Through C++ 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 UnderstandthefundamentalconceptsandprinciplesofObject-

OrientedProgramming (OOP) and distinguish it from procedural 

programming. 

 LearnthesyntaxandsemanticsoftheJavaprogramminglanguage,includingdata 

types, operators, and control structures. 

 Designandimplementclassesandobjectstoencapsulatedataandbehavioreffectively. 

 Applyinheritanceandpolymorphismtocreateflexible,reusable,andmaintainable 

software solutions. 

 Utilizeencapsulation,abstraction,abstractclasses,andinterfacesinprogramdesign. 

 ImplementrobusterrorhandlingandexceptionmanagementtechniquesinC++app

lications. 

CourseOutcomes(COs) 

Aftersuccessfullycompletingthiscourse,studentswillbeableto: 

 Demonstrateaclearunderstandingofobject-orientedprogrammingconceptsand 

principles. 

 DesignanddevelopC++programsusingclasses,objects,inheritance,and 

encapsulation. 

 Applypolymorphism,abstraction,andinterfacestocreatereusableandextensible 

applications. 

 Implementexceptionhandlingmechanismstodevelopreliableand robustsoftware. 

 Developefficient,modular,andmaintainableC + + applicationsusingadvanced 

programming techniques. 

 

PBCA302:ObjectOrientedProgrammingThroughC++ 

UNIT–I 

Introduction to Object Oriented Concepts: Evolution of OOP, OOP Paradigm, 

advantages 

ofOOP,comparisonbetweenfunctionalprogrammingandOOPapproach,characteristics

ofobject-oriented language – objects, classes, inheritance, reusability, user defined data 

types,polymorphism, overloading. 

UNIT–II 

Introduction to C++: C++ tokens, data types, C++ operators, type conversion, 

variable 

declaration,arrays,statements,expressions,conditionalstatements,Jumpingstatements,l

oops, functions, pointers, structures. 
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Classes and Objects: Classes, objects, defining member functions, arrays of class 

objects, pointers and classes, passing objects, constructors, types of constructors, 

destructors, this pointer, access specifiers, friend functions and friend class, inline 

functions. 

Unit– III 

Inheritance: Introduction, Importance of Inheritance, types of inheritance, 

Constructor and Destructor in derived classes., member access control. 

Polymorphism: Functions Overloading, Operator Overloading, early binding 

polymorphism 

withpointers,UnaryandBinaryOperatorOverloading,OverloadAssignmentOperator,C

opy Constructor. 

Unit–IV 

Virtual Function: Virtual Function, late binding, pure virtual functions, abstract 

classes, Generic Programming with Templates, Overloaded Function Templates, 

Multiple Arguments function Template. 

FileManagement:HandlingDatafiles(sequentialandrandom),Openingandclosingoffil

es, stream state member functions, Operations on File, Exception Handling. 

RecommendedBooks: 

 DeitelHM&DeitelJP;C/C++Howtoprogram; 5thEdn;PearsonPub. 

 Balagurusamy;ObjectOrientedProgramming inC++;4
th

 Edition TMH. 

 Venugopal,Rajkumar;MasteringC++;TataMcgrowHill. 

 KanetkarY.:LETUSC++;BPB; 

 ByronGottfried; Programmingwith C;TMH.  
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CorseCode:PBCA303 CourseTitle:Software Engineering 

CourseCredit:06 Hours/Week: 06 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understandthefundamentalprinciples,concepts,andpracticesofSoftware 

Engineering. 

 Apply standard software development processes and methodologies to build 

reliable software systems. 

 Performrequirementanalysisanddesignefficientsoftwaresolutions. 

 Develop software using appropriate programming languages, tools, and 

development environments. 

 Apply software testing techniques and quality assurance practices to ensure 

software reliability and performance. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 ExplaincoreconceptsandprinciplesofSoftware Engineering. 

 Applyappropriatesoftwaredevelopmentlifecycle(SDLC)modelsandmethodologies. 

 Analyzeuserrequirementsanddesignstructuredandefficientsoftwaresystems. 

 Implementsoftwaresolutionsusingsuitabletoolsandtechnologies. 

 Perform software testing and apply quality assurance techniques to deliver 

robust and maintainable applications. 

 

PBCA303:SoftwareEngineering  

Unit-I 

Software Engineering Fundamentals: Software, Problem Domain, Software 

Engineering Challenges, Software Processes (processes, projects & products, 

component), Software Requirement Analysis & Specification. 

Software Development Process Models: Waterfall Model, Prototyping, Iterative 

Enhancement Model, Spiral Model. Introduction to Agile Model: Principles, Steps, 

Various Agile Process Models. 
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Unit-II 

SoftwareProjectPlanning:CostEstimation-

UncertaintiesinCostEstimation,BuildingCost Estimation Models, On Size 

Estimation, COCOMO Model. 

ProjectScheduling:AverageDurationEstimation,ProjectScheduling&Milestones.Qua

lity Assurance Plans: Verification & Validation, Inspection & Reviews. 

Unit-III 

Design Engineering: Design Process & Design Quality, Design Concepts 

(abstraction, 

architecture,modularity,functionalindependence,refinement,anddesignclasses),TheD

esign Model (data design elements, architectural design elements, interface design 

elements, component-level design elements, deployment-level design elements). 

Testing Strategies & Tactics: A strategic approach to software testing, Strategic 

issues, 

Softwaretestingfundamentals,Testcharacteristics,TestStrategiesforconventionalsoftw

are: UnitTesting,Integrationtesting,ValidationTesting,Systemtesting,Black-

Boxtesting,White Box testing. 

Unit-IV 

Software Reliability: Risk Management, Measures of Reliability & Availability, 

SoftwareSafety. 

MaintenanceandReengineering:Introductionto:SoftwareMaintenance,SoftwareSup

portability,Reengineering,ReverseEngineering,Restructuring,andForwardEngineerin

g. 

 

 

RecommendedBooks: 

 Pressman, Roger (2001) Software Engineering; A Practitioner’s Approach, 

8
th

 ed. M Graw-Hill,2014. 

 SommervilleLan;SoftwareEngineering,9
th

Ed.Pearson Education,2014 

 Jalote,Pankaj(7)Anintegrated ApproachtoSoftwareEngineering 2ndEd. 

 James Rumbaugh,MichealBlaha,“ObjectorientedModelingandDesignwithUML”, 

2
nd

 Edition, 2007. 

 SimonBennett,SteveMcRobbandRayFarmer,“Object-OrientedSystemsAnalysis 

andDesignUsingUML”4
th

Edition,McGrawHillEducation,2010 
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CorseCode:PBCA351 CourseTitle:DataStructuresLabUsingC 

CourseCredit:02 Hours/Week:04 

 

RecommendedPracticalExercises 

1. Implement LinearSearch andBinary Search tolocate theelement 7in the array 

{4, 7, 3, 2, 1, 7, 9, 0} and display its first occurrence. 

2. Sortthearray{5, 3,1, 6,0,2, 4}in ascending orderusing theBubbleSort algorithm. 

3. Sort the array {75, 8, 1, 16, 48, 3, 7, 0} in descending order using both 

Insertion Sort and Selection Sort. 

4. Sortthearray{5, 3,1, 6,0, 2,4} inascending orderusing theQuick Sort algorithm. 

5. Sortthearray{5, 3,1, 6,0, 2,4} inascending orderusing theMergeSort algorithm. 

6. Createasinglylinkedlistbyinsertingtheelements{61,16,8,27}.Deletetheelement

s 8, 61, and 27, displaying the list after each insertion and deletion. 

7. Implementalinearqueuebyinsertingtheelements{61,16,8,27}.Deletethree 

elements and display the queue after each operation. 

8. Implement a circular queue using an array by inserting the elements {61, 16, 

8, 27}. Delete all elements one by one, displaying the queue after each 

operation. 

9. Createanorderedsinglylinkedlistusingtheelements{61,16,8,27}.Deletethe 

elements 8, 61, and 27, displaying the list after each operation. 

10. Addthepolynomials6x³+10x² +5 and 4x²+2x+1using linked list representation. 

11. Implement a stack by pushing the elements 5, 9, 34, 17, 32. Pop three 

elements anddisplay the popped values. 

12. WritearecursiveprogramtofindtheGreatestCommonDivisor(GCD)ofthenumbe

rs 4, 6, and 8. 

13. Implementacircularqueueusingalinkedlist.Inserttheelements{5,7,0,6,3,9}and 

deletetheelements6,9,and 5. 

14. Create a Binary Search Tree using the elements {18, 15, 40, 50, 30, 17, 41}. 

Insert 45 and 19, then delete 15, 17, and 41, displaying the tree after each 

operation. 

15. CreateaBinarySearchTreeusingtheelements{2,5,1,3,9,0,6}andperforminorder, 

preorder, and postorder traversals. 

16. Sorttheelements{9, 16,32, 8,4, 1, 5,8, 0}using theHeap Sort algorithm. 

17. ImplementDepthFirstSearch (DFS)traversalfora graph. 

18. ImplementBreadthFirstSearch(BFS)traversalforagraph. 
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CorseCode:PBCA352 CourseTitle: OOPs Lab 

CourseCredit:02 Hours/Week: 04 

 

RecommendedPracticalExercises 

1. DevelopsimpleC++programstodemonstratethe creationanduseof 

classes,objects, and references. 

2. Writeprogramstoperformvariousoperationsonarrays andstringsinC++. 

3. Implementapplicationsdemonstratingdifferenttypesofinheritance. 

4. Developprogramsillustratingfunctionoverloading. 

5. Writeprogramstodemonstrateoperator overloading. 

6. Implementapplicationsusingvirtualfunctionsandruntime polymorphism. 

7. Developgenericprogramsusing templates. 

8. Writeprogramstodemonstrateexceptionhandlingmechanisms. 

9. Performfilehandlingoperations,includingreadingfromandwritingtofiles. 
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Semester:IV 
 

CorseCode:PBCA401 CourseTitle: PHP Programming 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understandthe fundamentalconceptsandsyntax ofthePHPscriptinglanguage. 

 Comprehendthearchitectureandbasicstructureofwebapplications. 

 Understand the HTTP request-response cycle and the interaction between 

client-side and server-side scripts. 

 Learnthe fundamentalsofMySQLdatabasedesignand management. 

 Develop dynamic, interactive, and database-driven web applications using 

PHP andMySQL. 

 Applytesting,debugging,andsecuritypracticesinPHPwebapplicationdevelopment. 

 CreateandmanagePHP-basedwebsitesusingContentManagementSystems(CMS). 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 DemonstrateproficiencyinCorePHPasaserver-sidescriptinglanguage. 

 Designanddevelopdynamic,interactive,and responsivewebpagesandwebsites. 

 ExecutePHPscriptsonawebserverandprocessuserrequests effectively. 

 IntegratePHPwithMySQLtocreatedatabase-drivenwebapplications. 

 Implementsecure,efficient,andmaintainablePHP-basedwebsolutions. 

 

PBCA401:PHPProgramming  

UNIT-I 

Introduction to PHP: Installation of PHP and MySQL, PHP configuration in IIS & 

Apache Web Server. Features of PHP, Writing PHP, Parsing PHP code, Embedding 

PHP and HTML Executing PHP and viewing in Browser. 

Unit-II 

Control Structures: Data types, Operators, PHP variables: local, static and global 

variables, Comments in PHP, Control Structures, Condition statements, if…Else, 

Switch,? operator, 

Loops,While,BreakStatementContinue.Do…While,For,foreach,Exit,Die,Return.Arra

ys: Numeric, Associative and Multidimensional Arrays. 

UNIT-III 

Strings: Creating and accessing String, Searching & Replacing String, Formatting 

String, String Related Library function, Pattern matching, replacing text, Splitting a 

string with a Regular Expression. 
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Functions:DefiningaFunction, calling 

aFunction,Parameterpassing,Returningvaluefrom function, defaults arguments in 

function, dynamic function calling. 

FormDataHandling:$_GET,$_POST,$_REQUESTVariables,Cookieshandling,Sess

ion Management 

UNIT-IV 

ExceptionHandling:UnderstandingExceptionanderror,Try,catch, throw. 

FileHandling:Openingandclosingafile,Copying,renaminganddeletingafile  

DatabaseHandling:ConnectionwithMySqlDatabaseorODBC,performingbasicdatab

ase operation (Insert, Delete, Update, Select, Truncate Alias, Order By), Setting 

query parameter. 

RecommendedBooks: 

 PHP,TheCompleteReference,StevenHolzner,TMH 

 BeginningPHP5.3,Matt Doyle,JohnWiley&Sons 

 CorePHPProgrammingLeonAtkinsonPearsonpublishers 

 BeginningPHP5.0DatabaseChristopherScollo,Harish,Rawat,DeepakThomas, 

Wrox Press 
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CorseCode:PBCA402 CourseTitle:ObjectOrientedConcepts Using 

Java Programming 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understandand applyobject-orientedprogrammingconceptsusingJava. 

 Develop,compile,debug,andexecuteJava applications efficiently. 

 ApplyadvancedJavaconceptssuchasinheritance,polymorphism,exceptionhand

ling, multithreading, and interfaces. 

 Designanddevelopbothconsole-basedandGUI-basedapplicationsusingJava. 

 Workeffectivelyonindividualandteam-basedsoftwaredevelopmentprojects. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Explainthefeaturesof Javaandthe architectureof the JavaVirtualMachine(JVM). 

 Write,compile,andexecuteJavaprogramsusingdatatypes,operators,control 

structures, and type casting. 

 Designclassesandobjects,andapplyinheritanceandpolymorphismtosolve 

programming problems. 

 Developapplicationsusinginterfaces,multithreading,andexception handling. 

 CreateGUI-basedand event-drivenapplicationsusingJava. 

 ImplementfilehandlingoperationsinJava applications. 

 

PBCA402:ObjectOrientedConceptsUsingJavaProgramming  

 

UNIT-I 

Introduction: Object Oriented Concepts, Introduction to Java, Features of Java 

features, Java virtual machine.  

Programming Fundamentals of Java: Java Tokens, Operators, Data types, Control 

Structures, Array. 

UNIT-II 

Classes and Objects: Introduction to class and objects, Class definition, Object 

creation, Method Overloading, Constructors, Constructor Overloading, Inheritance. 

Static, Final, Abstract Keywords.  

Packages and Interfaces: Access Specifiers, Package Creation, Use of packages, 

Basics of Interfaces, Use of Interfaces. 

String Handling: String and StringBuffer class, Class, String methods.  
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UNIT-III 

 Exception handling in Java: Exception classes, Exception raising & handling, use 

of Try, Catch and finally, Throwing Exceptions, User Defined Exceptions. 

Threading in Java: Concepts of Multi-threading, Thread Life Cycle, Thread class, 

Runnable Interface, Thread Management in Java. 

UNIT-IV 

Applets: Introduction to Applets, Applet life cycle, Creating Applets, 

AppletViewerGraphics: Graphics Components, Color, Font, Drawing Objects. 

JDBC: JDBC Drivers, Two Tier and Three Tier client server Architecture, Setting 

up a connection to database, Creating and executing SQL statements 

 

ReferenceBooks: 

 Masteringjava2,BPB Publications 

 ProgrammingwithJavaAPrimer,E. BalagurusamyTataMcGrawHillCompanies 

 JavaProgrammingJohnP.FlyntThomson2nd 

 ThecompletereferenceJAVA2,Herbert schildt.TMH 

 Arnold,Gosling,“TheJavaProgrammingProfessional2000”,AddisonWesley 

Publication 

 C.Thomaswu,“AnintroductiontooopwithJava”, TMH 
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CorseCode:PBCA403 CourseTitle:Mathematics&Statistics 

CourseCredit:06 Hours/Week: 06 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Developstronglogicalreasoning andproblem-solving skills. 

 Gainathoroughunderstandingoffundamentalmathematicalconceptsandtheories. 

 Acquireasolidfoundationin elementarystatisticsanddata analysis. 

 Communicatemathematicalandlogicalideaseffectivelyinwrittenform. 

 Applymathematicalconceptsincomputationalandprogrammingcontexts. 

 Explorevariousbranchesofmathematics,includingdiscretemathematics,li

near algebra, statistics, and their applications in computing. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Understandandapplytheconceptsofmathematicalreasoning,sets,relations,

and functions. 

 Constructandevaluatelogicalargumentsandmathematical proofs. 

 Applyfundamentalcounting principlesandcombinatorial techniques. 

 Analyzeandsolveproblemsinvolvingmatricesanddeterminants. 

 Understandtheprinciplesofdatacollection,classification,andpresentation. 

 Computeandinterpretmeasuresofcentraltendencyanddispersion. 

 Analyzerelationshipsbetweenvariablesusingcorrelationandregression techniques. 

 

PBCA403:Mathematics&Statistics  

UNIT – I 

Sets:Definitionofsets,representationofsets,typeofsets,Operationsonsets,Subsets,Powe

r set, Universal set, Complement of a set, Union and Intersection of two sets, Venn 

diagrams, Principles of Inclusion and Exclusion. Relations: Cartesian product of 

sets, Definition of relation, Types of relations- reflexive, symmetric, anti-symmetric, 

transitive, equivalence. 

Functions: Definition, Domain & Range of a functions, one to one and onto 

functions, Bijective functions, composite functions, inverse of functions. 

UNIT–II 

LogicandProofs:Proposition,Conjunction,Disjunction,Negation,Compound 

proposition,DeMorgan’slaws,Tautolity and Contradiction. 

Matrices: Definition and Types of Matrices, Addition, Subtraction and 

Multiplication of Matrices, Non-commutatively of multiplication of matrices, Scalar 

Multiplication, Transpose of a Matrix. 
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Determinant:Determinantofasquarematrix(upto3x3matrices),propertiesofdetermina

nts, minors, cofactors, expansion of determinants, application of determinants in 

finding the area of a triangle. Adjoint and Inverse of a matrix, Solution of system of 

linear equations by Cramer’s Rule. 

UNIT–III 

Statistics: Data collection methods, Data classification, Frequency Distribution, 

Graphical representationoffrequencydistribution.MeasuresofCentralTendency-

Mean,Median,Mode, Measures of Dispersion- Mean Deviations, Standard 

Deviations, Variance 

UNIT–IV 

CorrelationAnalysis:Correlation,TypesofCorrelations,MethodsofStudying 

Correlations,MeasureofKarlPearson’scoefficientofcorrelation,RankCorrelation 

Coefficient. 

RegressionAnalysis:Regression,Useofregressionanalysis,DifferencebetweenCorrela

tion and Regression Analysis, Regression Lines Equations, Properties of regression 

lines. 

ReferenceBooks: 

 C.L.Liu:ElementsofDiscreteMathematics,TataMc-

GrawHillPublishingCompany Ltd.,2000 

 SeymourLipschutz;DiscreteMathematics;TMH 

 KennethHRosen;DiscreteMathemtics&ItsApplications;6Edition, MGH 

 RichardJohnsonbaugh:DiscreteMathematics,PearsonEducation,Asia, 2001 

 John Truss: Discrete Mathematics for Computer Scientists, Pearson 

Education, Asia, 2001. 

 BasicMathematics,R.D.Sharma 

 B.L.Agrawal;BasicStatistics;KhannaPub 

 S.P.Gupta;StatisticalMethods;SultanChand&Sons 

 S.C.Gupta,V.K.Kapoor;fundamentalofstatics;SultanChand&Sons 
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CorseCode:PBCA451 CourseTitle: PHP Lab 

CourseCredit:02 Hours/Week:04 

 

RecommendedPracticalExercises 

1. Installand configuretheXAMPPserverenvironmentforPHP development. 

2. WritePHPprogramsdemonstratingvariables,datatypes,constants,operators,and 

control structures. 

3. Developprogramsusinguser-definedandbuilt-in PHP functions. 

4. Implementvariousoperationsonindexed,associative,andmultidimensional arrays. 

5. PerformstringmanipulationusingcommonlyusedPHPstringfunctions. 

6. CreatewebformsandimplementformhandlingusingPHP,includingtheuseofincl

ude and require statements. 

7. Develop database-driven web applications by integrating PHP with MySQL 

for data insertion, retrieval, updating, and deletion. 
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CorseCode:PBCA452 CourseTitle: Java Lab 

CourseCredit:02 Hours/Week:04 

 

RecommendedPracticalExercises 

1. Develop simple Java programs to demonstrate class creation, object 

instantiation, and object references. 

2. Writeprogramstoperformvariousoperationson arraysin Java. 

3. Implementprogramsforstringcreation,manipulation,andcommonlyusedstring 

methods. 

4. Developapplicationsdemonstratingruntimeandcompile-time polymorphism. 

5. Createandusebuilt-inJavapackagesinapplication development. 

6. Designandimplementuser-definedpackagesinJava. 

7. Developprogramsillustratingdifferenttypesofinheritance. 

8. Implementapplicationsusinginterfaces andmultipleinheritancethrough interfaces. 

9. Createmultithreaded applicationsusingJavathreadsandthread synchronization. 

10. Developprogramsdemonstratingexceptionhandlingandcustom exceptions. 
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Semester:V 
 

CorseCode:PBCA501 CourseTitle:ArtificialIntelligence& Machine 

Learning 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understand the fundamental concepts, components, and application areas of 

Artificial Intelligence. 

 Applylogicalreasoningtechniquesforknowledgerepresentationandintelligentpr

oblem-solving. 

 Describethearchitecture andfunctioningofknowledge-basedandexpertsystems. 

 Understand the principles and types of Machine Learning, including 

supervised, unsupervised, and reinforcement learning. 

 Implement machine learning algorithms such as Linear Regression, Logistic 

Regression, Decision Trees, Support Vector Machines, K-Nearest Neighbors, 

and Neural Networks. 

 Apply data preprocessing techniques, including data cleaning, normalization, 

and feature engineering. 

 Evaluate and interpret machine learning models using performance metrics 

such as Accuracy, Precision, Recall, F1-Score, and ROC-AUC. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Explainthefundamentalconcepts,techniques,andapplicationsofArtificial 

Intelligence and Machine Learning. 

 ApplyAIand MLalgorithmstosolvereal-worldproblemseffectively. 

 Designanddevelopintelligentsystemsusingappropriatetools,frameworks,and 

programming libraries. 

 Evaluate,optimize,andinterprettheperformance ofAIandMLmodels. 

 Distinguishbetweensupervised,unsupervised,andreinforcementlearningapproaches. 

 Differentiatebetweenlinearandnon-linearclassificationtechniques. 

 ExplainthetheoreticalfoundationsandpracticalapplicationsofSupportVectorM

achines (SVM). 



46  

PBCA501:ArtificialIntelligence&MachineLearning 

UNIT – I 

General Issues and overview of AI: Concept of Intelligence, AI intelligent agents, 

Characteristics of AI, Comparison of AI.Defining 

problemasaStateSpaceSearch,SearchandControlStrategies,Productionsystems,Proble

ms –WaterJugproblem,BlockwordsProblem,Monkey&Bananaproblem, 

ApplicationsofAI. Ethical considerations in AI development& deployment and 

MYCIN. 

Unit-II 

Searching- Searching for solutions, uniformed search strategies – Breadth first 

search, depth first Search. Informed search strategies (Heuristic search) Generate-

and-test, Hill climbing, Best First Search, Constraint Satisfaction, A*, AO* 

Algorithms, Problem reduction, Game Playing-Adversial search. 

Knowledge Representation: Definition of Knowledge, Types of knowledge 

(Procedural and 

Declarativeknowledge),ApproachestoKnowledgeRepresentation,Knowledgerepresen

tation 

usingPropositionalandPredicatelogic,Conversiontoclauseform,ResolutioninPropositi

onal logic, Resolution in Predicate logic. 

Unit-III 

Concepts:MachineLearning,Foundations-Overview,Applications,Types 

ofMachineLearning,BasicConceptsinMachineLearning–

ExamplesofMachineLearning. 

Supervised Learning: Introduction, Linear Models of Classification – Decision 

Trees, NaïveBayes Classification, Linear Regression – Logistic Regression – 

Bayesian Logistic Regression – ProbabilisticModels. 

Unit-IV 

Unsupervised Learning: Clustering, Association rule mining, K-Means Clustering, 

EM (Expectation Maximization), Mixtures of Gaussians, EM algorithm in General, 

The Curse of Dimensionality, Dimensionality Reduction, Factor Analysis, Principal 

Component Analysis. 

RecommendedBooks: 

 ElaineRichandKevinKnight,“ArtificialIntelligence”,TataMcGrawHill,3
rd

edition, 

2012. 

 DanW.Patterson,“IntroductiontoArtificialIntelligenceandExpertSystems”, 

PrenticeHallof India,1
st
edition,2012 

 Winston,Patrick,Henry,“ArtificialIntelligence”,PearsonEducation,3rdedition,2014 

 SubhasreeBhattacharjee,“ArtificialIntelligenceforStudent”ShroffPublishersand 

DistributorsPvt.LTD.,1stEdition,2016 

 StuartRussell,PeterNorving,“ArtificialIntelligence:AModernApproach”,Pearson 
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Education,3
rd

 edition,2010. 

 MitchellT.M.,Machine Learning,McGraw Hill 

 BishopC.,PatternRecognitionandMachineLearning,Springer-Verlag 

 JoelGrus,“DataScience fromScratch-First PrincipleswithPython”,O’Reilly, 2015 

 M.Gopal,“AppliedMACHINELEARNING”,McGraw-Hill,2018 

 Dr. Mahaveer Kumar Sain, “Introduction to Machine Learning”, Akinik 

Publications-New Delhi, 2021. 
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CorseCode:PBCA502 CourseTitle:Python Programming 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 DevelopastrongfoundationinPythonprogramming,includingsyntax,datatypes, 

operators, control structures, and functions. 

 Apply Python programming techniques to solve a variety of computational 

and real-world problems. 

 Effectivelyusebuilt-indatastructuressuchaslists,tuples,dictionaries,andsets. 

 Designmodular,efficient,andreusablePythonprograms. 

 UtilizePythonlibrariessuchasNumPy,Pandas,andMatplotlibfordataanalysis, 

visualization, and scientific computing. 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Understandthe fundamentalconceptsofprogrammingusingPython. 

 Design,develop,document,anddebugmodularPython applications. 

 Applyappropriateprogrammingconstructsandbuilt-indatastructurestosolve 

computational problems. 

 UsevariousPythondata objectsandlibrarieseffectively. 

 Implementobject-orientedprogrammingconceptsusingclassesand objects. 

 Performfilehandlingoperationsforreading,writing,andmanagingdata files. 

 

PBCA502:PythonProgramming  

UNIT-I 

Python Concepts: Origin, Comparison, Comments, Variables and Assignment, 

Identifiers, Basic Style Guidelines, Standard Types, Internal Types, Operators, Built-

in Functions, Numbers and Strings. Sequences: Strings, Sequences, String-Operators 

& functions, Special Features of Strings, Memory Management, programs & 

examples. 

Conditionals and Loops:if statement, else Statement, elif Statement, while 

Statement, for Statement, break Statement, continue Statement, pass Statement, else 

Statement 

Unit-II 

Object and Classes: Classes in Python, Principles of Object Orientation, Creating 

Classes, Instance Methods, Class variables, Inheritance, Polymorphism, Type 

Identification, Python libraries (Strings, Data structures & algorithms). 

ListsandSets:Built-

inFunctions,ListtypebuiltinMethods,Tuples,TupleOperators,Special 
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FeaturesofTuples,Set:Introduction,Accessing,Built-

inMethods(Add,Update,Clear,Copy, Discard, Remove), Operations (Union, 

Intersection, Difference). 

Unit-III 

Dictionaries:IntroductiontoDictionaries,Built-inFunctions,Built-

inMethods,Dictionary Keys, Sorting and Looping, Nested Dictionaries. 

Files: File Objects, File Built-in Function, File Built-in Methods, File Built-in 

Attributes, Standard Files, Command-line Arguments, File System, File Execution, 

Persistent Storage Modules. 

Unit-IV 

Exceptions: Concepts of Exceptions, Exceptions in Python, Detecting and Handling 

Exceptions, Exceptions as Strings, Raising Exceptions, Assertions, Standard 

Exceptions. 

RecommendedBooks: 

 R.NageswaraRao, “CorePython Programming”,Dreamtech Press,2
nd

Edition,2018 

 Dr.M.SureshAnand,Dr.R.Jothikumar,Dr.N.Vadivelan,“PythonProgramming”, 

Notion Press, 1
st
Edition,2020 

 MartinC.Brown,“TheCompleteReferencePython”,McGrawHillEducation, 

4
th

Edition, 2021. 

 AshokNamdevKamthane;“ProgrammingandProblemSolvingwithPython”;2nd 

Edn, MGH,2020 

 AllenB.Downey,“ThinkPython”,O’ReillyMedia, 2016 

 SakisKasampalis,QuanNguyen,DrGabrieleLanaro,Ingram,“AdvancedPython 

Programming”, short title, 2019 

 

  

https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Sakis%2BKasampalis%2BQuan%2BNguyen%2BDr%2BGabriele%2BLanaro%2BDr.%2BGabriele%2BLanaro&search-alias=stripbooks
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CorseCode:PBCA503 CourseTitle:DataCommunication& 

Computer Networks 

CourseCredit:06 Hours/Week: 06 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understandthefundamentalconceptsofdatacommunication,computernetworks,

and various types of networks. 

 ExplainthearchitectureandfunctioningoftheOSIandTCP/IPreferencemodels, 

including the roles of their respective layers. 

 Identifyanddescribenetworkinghardwarecomponents,transmissionmedia,and 

communication protocols. 

 Analyzetheoperationofnetworkdevicesandprotocolsinmoderncommunication 

systems. 

 Understandkeynetworksecurityconcepts,threats,vulnerabilities,andprotection 

mechanisms. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Demonstrateathoroughunderstandingofdatacommunicationandcomputernetw

orking principles. 

 Analyze, design, and evaluate network architectures, topologies, and 

communication models. 

 Configure,manage, andtroubleshootbasicnetworkdevicesandprotocols. 

 Implement appropriate network security techniques to safeguard 

data and communication channels. 

 Recognize emergingtrends,technologies,andapplicationsinthe fieldof 

computer networks. 



51  

PBCA503:DataCommunication&ComputerNetworks  

UNIT-I 

Introduction:Networkdefinition,Networktopologies,TypesofNetworks,Layerednet

work architecture, Categories of Network, protocol, Standards and interface. 

NetworkModels:client-server,peer-to-

peer,OSIreferencemodel,Architectureandfunctions of layers. TCP/IP protocol suite. 

UNIT-II 

Data Communication Fundamentals: Analog and digital signal, Data-rate limits, 

Digital to digital & Digital to analog modulation. Guided and Unguided 

Transmission media 

Data Link Layer and Network Devices Data link layer: framing, error detection 

and Corrections, flow control, Network devices: switches, routers, bridges, etc., 

MAC addressing and Ethernet standards. 

 

UNIT-III 

Networks Layer Functions and Protocols: Routing, Routing algorithms, Network 

layer protocol of Internet-IP protocol. 

Transport Layer Functions and Protocols: Transport services, Berkeley socket 

interface overview,Transportlayerprotocolof Internet-UDPandTCP.Overviewof 

Applicationlayer protocol, DNS protocol, WWW & HTTP protocols. 

 

UNIT-IV 

Circuit Switching: Simple Circuit Switching, Circuit Switching Networks, Packet 

Switching concepts and principles. Space Division switching, Time Division 

Multiplexing, Routing in Switching Networks, Control Signals & Channels. 

Network security concepts: encryption, firewalls, VPN, Wireless networks and 

technologies. 

Recommended Books: 

 BehrouzA.Forouzan,“DataCommunicationandNetworking”,4th edition,Tata 

McGraw Hill. 

 A.S.Tanenbaum,“ComputerNetworks”,PearsonEducationAsia,4thEd. 

 WilliamStallings, “Dataand computercommunications”, Pearsoneducation Asia,7th 

Ed. 

 "Computer Networking: A Top-Down Approach" by James F. Kurose and 

Keith W. Ross.  
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CorseCode:PBCA551 CourseTitle:MachineLearningLab 

CourseCredit:02 Hours/Week:04 

 

RecommendedPracticalExercises 

1. InstallandconfigurePythonalongwithessentiallibrariessuchasNumPy,Pandas, 

Matplotlib, and Scikit-learn. 

2. Explorethefeaturesand applicationsofScikit-learnasamachinelearninglibrary. 

3. SetupthePythonenvironmentandverifytheinstallationofallrequiredmachine 

learning packages. 

4. Writeaprogram toload and exploredatasetsfrom CSVandExcel filesusing Pandas. 

5. VisualizedatasetsusingMatplotliborSeabornbycreatingscatterplots,barcharts, 

histograms, and other appropriate visualizations. 

6. Performdatapreprocessingtasks,includinghandlingmissingvalues,encoding 

categorical variables, and feature scaling. 

7. Implementa K-NearestNeighbors (KNN)classifier usingScikit-learn,trainiton 

a dataset, and evaluate its performance. 

8. DevelopaLinearRegressionmodelforpredictiveanalysisusingcontinuoustarget 

variables. 

9. Implement a Decision Tree classifier, train the model, and visualize the 

decision tree structure. 

10. ApplyK-Meansclusteringtoadataset andvisualizetheresulting clusters. 
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CorseCode:PBCA552 CourseTitle:Python Lab 

CourseCredit:02 Hours/Week:04 

 

RecommendedPracticalExercises 

1.  WriteaPython programtodemonstrate theuseofbasicdata types. 

2. Createalistandperformvariousoperationssuchasinsert(),append(),remove(),po

p(), clear(), and determine its length using len(). 

3. Createatupleanddemonstrateoperationssuchasaccessingelements,checking 

membership, determining length, and tuple concatenation. 

4. Createadictionaryandperformoperationsincludingaccessingitems,updatingval

ues, retrieving values using get(), displaying all key-value pairs, and finding 

its length. 

5. Develop a menu-driven Python program to perform arithmetic operations 

(addition,subtraction, multiplication, and division) using functions with 

arguments. 

6. WriteaPythonprogram todeterminewhethera givennumberispositive, 

negative,or zero using conditional statements. 

7. Usethefilter()functiontoextractevennumbersfromagivenlist. 

8. Writeaprogramtodisplaythecurrentdate andtimeusingPython'sdatetimemodule. 

9. Write a program to add a specified number of days to the current date and 

display the resulting date. 

10. Write a program to count the occurrences of each character in a string and 

store theresults in a dictionary. 

11. Writeaprogramto calculatethe frequencyof charactersin atext file. 

12. UsingNumPy,createanarrayanddisplayitstype,dimensions,shape,anddatatypeo

f elements. 

13. Writeaprogramto concatenatetwoPandasDataFrames. 

14. ReadaCSVfileusing Pandasanddisplaythefirstfiveandlastfiverecords. 

15. Write a Python program to calculate the area of a circle for a given radius 

using themath module. 

16. LoadasalesdatasetfromaCSVfileandcreatealineplotshowingmonthlyprofitusin

g appropriate labels, title, legend, and grid. 
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Semester:VI 
 

CorseCode:PBCA601 CourseTitle:.NETFrameworkwith C# 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understandthearchitecture,components,andfeaturesofthe.NETFrameworkandthe 

.NETecosystem. 

 Developdynamic,interactive,andscalableweb applicationsusingASP.NET. 

 ExploreWebForms,MVCarchitecture,andWebAPIsformodernapplicationdeve

lopment. 

 ApplyADO.NETtechniquesfordatabaseconnectivity,datamanipulation,and 

transaction management. 

 Design,develop,test,anddeployenterprise-levelwebapplicationsusing.NET 

technologies. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Demonstrateacomprehensiveunderstandingofthe.NETFrameworkanditscore 

components. 

 DevelopWindows-basedandweb-basedapplicationsusingASP.NETandrelated 

technologies. 

 Designandimplementdatabase-drivenapplicationsusingADO.NET. 

 Createprofessionalwebapplications,reports,anduserinterfacesusing.NETtoolsa

nd frameworks. 

 Deploy,maintain,andmanage.NETapplicationsinreal-worldenvironments. 

 

PBCA601:.NETFrameworkwithC#  

Unit-I 

Introduction to .Net framework: Managed Code and the CLR Intermediate 

Language, Metadata and JIT Compilation Automatic Memory Management,The 

Framework Class Library: .Net objects- ASP .NET, NET web services, Windows 

Forms. 

Program control structures: variables and constants, data types, identifiers, 

declaration and initialization,operatorsandtheirprecedence, 

expressions,consoleinputandoutput,decision-making statements including if, if-else, 

nested if, and switch-case; iterative statements including while, do-while, for, and 

foreach; jump statements such as break, continue, and return. 
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Unit-II 

Types:ValuedatatypesStructures,Enumerations,Referencedatatypes, arrays. 

Windows Programming: Creating windows forms windows controls, Button, 

check box, Combo box, Label, List box Radio Button, Text box, Events, Click, close 

deactivate, Load, mouse move, mouse down, mouse up. 

Menus and Dialog Boxes: Creating menus, menu items, context menu, using dialog 

boxes, show dialog () method. 

Unit– III 

ADO.NET: Architecture of ADO.NET, ADO.NET providers, Connection, 

Command, Data Adapter, Dataset, Connecting to Data Source, Accessing Data with 

Data set and Data reader, Create an ADO.NET application, Using Stored 

Procedures. 

ASP.NET Features: Application ofStates and Structure; 

ChangetheHomeDirectoryin IIS-Add a Virtual Directory in IIS- Set a Default 

Document for IIS – Change Log File Properties for IIS-Stop, Start, or Pause a Web 

Site. 

Unit-IV 

CreatingWebControls:WebControls,HTMLControls,UsingInternistControl,UsingI

nput Validation Controls, Selecting Controls for Applications, Data Controls and 

Adding web controls to a page. 

CreatingWebForms:ServerControls,TypesofServerControls,AddingASP.NETCode

to a page. 

Web Services and WCF: Web Services protocol and standards – WSDL 

Documents-Visual Studio.NET Architecture of WCF, WCF Client 

RecommendedBooks: 

 MathewMacDonald:Beginning ASP.NET4.0inC# 2010,3rdEdition,APres. 

 BillEvjenScott Hanselman,DevinRader:ProfessionalASP.NET4,2010,Willey. 

 GeorgeShepherd:MicrosoftASP.NETStepbystep,2010MicrosoftPress. 

 ImarSpaanjaars:BeginningASP.NET4:inC#andVB(Wrox 

Programmingto Programmer), 2010 Wiely Publishing. 

 StevenHolzner;ASP.NET4.0(CoverC#&VB) BlackBook;DreamtechPress. 

 StevenHolzner;.NETProgrammingBlackBook;DreamtechPress. 
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CorseCode:PBCA602 CourseTitle:IntroductiontoData Science 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understandthefundamentalconcepts,processes, andapplicationsofData Science. 

 Performdatacollection, cleaning,transformation,andanalysisusingRprogramming. 

 CreatemeaningfulvisualizationsandinterpretdataeffectivelyusingRlibraries. 

 Applystatisticaltechniques,machinelearningalgorithms,anddataminingmethod

sto solve real-world problems. 

 Designandimplementend-to-enddatascienceprojectsusingRandcommunicate 

insights effectively. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 DemonstrateastrongunderstandingofcoreDataScienceconceptsandmethodologies. 

 Performdatamanipulation,preprocessing,andexploratorydataanalysisusingR. 

 Analyzeandvisualizecomplexdatasetstoderiveactionableinsights. 

 Buildandevaluatestatisticalandmachinelearningmodelsforpredictive analytics. 

 Presentdata-drivenfindingseffectivelythroughvisualization,reporting,and 

storytelling. 
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PBCA602:IntroductiontoDataScience 

 

Unit-I 

IntroductiontoDataScience:ConceptofDataScience,NeedforDataScience,Compone

nts of Data Science, Big data, Facets of data: Structured data, Unstructured data, 

Machine-generated data, Graph-based or network data, Audio, image and video, 

Streaming data, The need for Business Analytics, Data Science Life Cycle, 

Applications of data science. 

 

Unit-II 

DataScienceProcess: Overviewofdatascience process,settingtheresearchgoal, 

retrieving 

data,Cleansing,integratingandtransformingdata,Exploratorydataanalysis.DataModelli

ng, Presentation and automation 

Data Analytics: Types of Analytics, Data Analytics Lifecycle: Overview - 

Discovery - Data Preparation-ModelPlanning-

Modelbuilding,Regressionanalysis,Classificationtechniques, Clustering, Association 

rules analysis. 

Unit-III 

Statistics:Basicterminologies,Population,Sample,Parameter,Estimate,Estimator,Sam

pling distribution, Standard Error, Properties of Good Estimator, Measures of 

Central tendency, Measures of Spread, Probability, Normal Distribution, Binary 

Distribution, Hypothesis Testing, Chi-Square Test. 

Unit-IV 

Data Science Tools: Basic Data Science languages- R, Python, Knowledge of 

Excel, SQLDatabase, Introduction to Weka. 

 

Recommended Books: 

 SamuelBurns,“FundamentalsofDataScience:TakethefirstSteptoBecomeaData 

Scientist”,AmazonKDPPrintingandPublishing,FirstEdition,2019 

 DavyCielen,ArnoD.B.Meysman,MohamedAli,“IntroducingDataScience”, 

ManningPublications,2016 

 CathyO’NeilandRachelSchutt,“DoingDataScience,StraightTalkfromThe 

Frontline”,O’Reilly. 2014.  



58  

 
 

CorseCode:PBCA603 CourseTitle:CloudComputing 

CourseCredit:06 Hours/Week: 06 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understandthefundamentalconcepts,principles,andservicemodelsofCloud 

Computing. 

 Analyzeanddesigncloud-basedinfrastructureanddeploymentmodelsforvarious 

applications. 

 Explorevirtualization technologiesand theirroleincloud environments. 

 Identifycloudsecuritychallengesandimplement appropriatesecuritysolutions. 

 Design effective backup,recovery, and data management strategies for cloud-

basedsystems. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Explainthekeyconcepts,benefits,challenges,andapplicationsofCloudComputing. 

 Describe the relationship between parallel computing, distributed systems, 

and cloud computing. 

 Implementvirtualizationtechnologiesandservice-

orientedarchitecturesincloudenvironments. 

 Selectappropriatecloudplatforms,services,anddeploymentmodelsforspecific 

applications. 

 Install,configure,andutilizemoderncloudcomputingtoolsandtechnologies 

effectively. 
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PBCA603:CloudComputing  

Unit-I 

Introductionof Cloud Computing: Definition, Historical Developments, Enabling 

Technology, Vision, Essential Characteristics of Cloud Computing, Components of 

Cloud Computing.ChallengesandApproachesofMigrationintoCloud,Cloud 

Applications:Health 

care,CRMandERP,SocialNetworking,MediaApplicationsandMultiplayerOnlineGami

ng. Benefits for the Market, Enterprise, End user and Individuals. 

Unit-II 

Cloud Computing Architecture: Introduction, Cloud Reference Model, 

Architecture, Infrastructure / Hardware as a Service, Platform as a Service, 

Softwareas a Service, Types of 

Clouds,PublicClouds,PrivateClouds,HybridClouds,CommunityClouds,Economicsoft

he Cloud, Open Challenges, Cloud Interoperability and Standards, Scalability and 

Fault Tolerance.  

Unit-III 

Virtualization: Introduction, Characteristics of Virtualized Environment, Taxonomy 

of Virtualization Techniques, Virtualization and Cloud computing, Virtualization: of 

CPU, Memory, I/O Devices, Server, Desktop, Network, and data-center. Pros and 

Cons of Virtualization, Technology Examples-VMware and Microsoft Hyper-V, 

KVM, Xen. 

Introduction of Cloud security services, Design Principles, Policy Implementation, 

Cloud Computing Security Challenges, Cloud Computing Security Architecture. 

Risk Mitigation, Understanding and Identification of Threats in Cloud, SLA-Service 

Level Agreements. 

Unit-IV 

Cloud Platforms in Industry: Amazon Web Services- Compute Services, Storage 

Services, Communication Services and Additional Services. Google AppEngine-

Architecture and Core Concepts, Application Life-Cycle, cost model. 

RecommendedBooks: 

 CloudComputingPrincipleandParadigms,EditedbyRajkumarBuyya,JemesBro

berg, A. Goscinski, Pub.- Wiley-2016 

 KumarSaurabh,“CloudComputing”,WileyPub 2016 

 "Cloud Computing: Concepts, Technology & Architecture" by Thomas Erl, 

Ricardo Puttini, and Zaigham Mahmood 

 "CloudComputing: A Practical Approach" by Anthony T. Velte, Toby J. 

Velte, and Robert Elsenpeter 

 Mastering Cloud Computing by Raj kumarBuyya, Christian Vecchiola, S. 

Thamarai Selvi from TMH 2013. 

 DistributedandCloudComputing,KaiHawang,GeofreyC.Fox,JackJ.DongarraP

ub: Elservier, 2013 
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CorseCode:PBCA651 CourseTitle:.NET withC# Lab 

CourseCredit: 02 Hours/Week:04 

 

RecommendedPracticalExercises 

1. DevelopasimpleWindowsFormsapplicationusingC#and.NET. 

2. Implementarrayoperationsandcontrolstructures inC#. 

3. Createapplicationsdemonstratingbasicdatastructuressuchasstacks,queues,andlists. 

4. Developprogramsillustratingmethodoverloadingandconstructoroverloading. 

5. DesignuserinterfacesusingvariousWindowsFormscontrols. 

6. Implementmultipleclassesandinterfacesin aC#application. 

7. Handleuser-generatedeventsusingevent-drivenprogramming techniques. 

8. Createdatabaseapplicationsusingdatacontrolsand ADO.NET. 

9. ImplementdynamicdatabindinginWindowsandwebapplications. 

10. Designformsusingvalidationcontrolstoensureproperuser input. 

11. Createandmanage forms,dialogboxes,andmessage boxes. 

12. Developweb applicationsusingstandardASP.NETwebcontrols. 

13. CreateandimplementreusableUserControlsin ASP.NET. 

14. DesignanddeployacompleteASP.NETwebsite. 

15. Implementsessionmanagementandstatemanagementtechniques. 

16. PerformasynchronousoperationsandexceptionhandlingusingAJAX. 

17. DevelopandconsumeWebServicesandWindowsCommunicationFoundation(

WCF) services. 
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CorseCode:PBCA652 CourseTitle:Industrial  Project 

CourseCredit:02 Hours/Week: 04 

The Project Training for the students is mandatory and it is an in-house training. The trainer will be from the 

industry to train them on the respective technologies and so it will be a paid training. 

 

Two typed and duly bound copies of project report shall be submitted at least 3 weeks before commencement 

of the Theory/Practical examination which ever commences earlier. 

Guidelines: 

 • It is a team work - team consisting of preferably two (in no case more than three) students. In special   

cases, a single student team is acceptable. 

 • Each team will be allotted a faculty member who will be their mentor. 

 • The topic will be allotted by the mentor at the beginning of the course.  

• There will be three monthly presentations of 20 min. each and one ESE presentation of 40 minutes.  

• It is advisable that the finalization of topic and major milestones is completed within 20 days from the date 

of start of the semester. 

 • The mentors will assess the progress of the students allocated to them on ongoing basis.
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SemestersVIIandVIII 

2026-27 

(Honours) 
 

Semester:VII 
 

CourseCode:PBCA701 CourseTitle:DataVisualizationandInterpretatio

n 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understand the principles of data visualization, visual perception, and 

effective datarepresentation. 

 Applyvisualizationtechniquestocommunicateinsightsclearlyand effectively. 

 Analyzedifferenttypesofdataandselectappropriatevisualizationmethods. 

 Performstatisticalanalysisanddatamanipulationusing Python. 

 Design interactive dashboards and reports using modern tools such as Power 

BI and Tableau. 

 Applystorytellingtechniquestopresentdata-driveninsightsfordecision-making. 

 Evaluatetheeffectivenessofvisualizationsbased onusability,clarity,andimpact. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Explainvariousdatavisualizationtools,techniques,andbestpractices. 

 Performstatisticalanalysis,hypothesistesting,anddatapreprocessingusing Python. 

 CreateinteractiveanddynamicdashboardsusingPowerBIandTableau. 

 Apply descriptive analytics and visualization techniques to solve real-world 

business problems. 

 Communicate analytical findings effectively through visual storytelling and 

data-driven presentations. 

PBCA701: DataVisualizationandInterpretation 
 

Unit-I 

IntroductiontoDataVisualizationsandPerception: 

Definition,history,andimportanceof data visualization, Introduction of visual 

perception, visual representation of data, Data representation, Data Presentation, data 

visualization tools.Gestalt principles, Information overload. Data Ethics and Bias in 

Visualization, misleading Visualizations with Real-world Examples, Introduction to 

Data Storytelling. 
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Unit-II 

VisualRepresentations:Creatingvisualrepresentations,visualizationreferencemodel,

visual mapping, visual analytics, Design of visualization applications. Chart types: 

Bar charts, 

histograms,scatterplots,boxplots,heatmaps,treemaps.Designprinciples:Tufte’sprincip

les, color theory, spatial layout, and density. Dashboard design principles, 

Accessibility (color blindness, UX). 

Unit-III 

Classification of Visualization Systems &Tools:Classification of visualization 

systems, Interaction and visualization techniques misleading, Visualization of one, 

two and multi-dimensional data, text and text documents. Python: Matplotlib, 

Seaborn, Plotly, Business Intelligence Tools: Power BI, Introduction to Tableau 

(Overview only). Visualization and Dashboards- Inbuilt visuals, Custom visuals, 

learn from existing reports, Visualization as a Tooltip, Final dashboard – putting it 

together Filter, slicer, bookmarks, buttons. 

Unit-IV 

Visualization, Interpretation and Analysis: Visualization of groups, trees, graphs, 

clusters, networks, software, Metaphorical visualization. Various visualization 

techniques, data structures used in data visualization. Exploratory Data Analysis 

(EDA) using Python (NumPy/Pandas). Analyzing time series data and geographical 

data. KPI Dashboard Design, Business Data Storytelling Techniques, Case Studies 

using Real-world Datasets. 

ReferencesBooks: 

 InteractiveDataVisualization:Foundations,Techniques,andApplications,Ward

, Grinstein, Keim, Natick, 2nd edition, A K Peters, Ltd. 2015. 

 VisualizationAnalysis&Design,TamaraMunzner,,1stEdition,AKPetersVisuali

zation Series 2014 

 MicrosoftPowerBIcookbook,Brett Powell,2nd edition. 

 VisualAnalyticswithTableau,AlexanderLoth,Wiley,2019 

 PythonforDataAnalysis,WesMcKinney,3rdEdition,O’ReillyMediaInc.,August 

2022 

 Python Data Analysis, Avinash Navlani, Armando Fandango, Ivan Idris, 3rd 

Edition, Packt Publishing, February 2021 

 Murach’sPythonforDataAnalysis,ScottMcCoy,Murach,August2021 

 DataAnalysisandVisualizationUsingPython,Dr.OssamaEmbarak,Apress, 

November 2018 
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CourseCode:PBCA702 CourseTitle:DigitalImageProcessing 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understand the fundamental concepts, components, and applications of 

Digital Image Processing. 

 Analyzeimagetransformationtechniquesandtheirpractical applications. 

 Applyimageenhancementmethodsinbothspatialandfrequencydomains. 

 Exploreimagerestoration,segmentation,representation,andcompressiontechniques. 

 Implementedgedetectionandimagerecognitionalgorithmsforvarious applications. 

 Understandtheprinciplesofimagesecurity,watermarking,andsecureimage 

transmission. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Explainthecoreconcepts,techniques,andapplicationsofDigitalImage Processing. 

 Implementimageenhancement,filtering,restoration,andtransformationalgorithms. 

 Apply image segmentation, representation, compression, and recognition 

methods to solve practical problems. 

 Utilizeedgedetectiontechniquesandsecuritymechanismsinimageprocessingapp

lications. 

 Analyzeandevaluatedigitalimageprocessingsolutionsforreal-world scenarios. 

 DemonstratethefoundationrequiredtopursueadvancedstudiesandresearchinDig

ital Image Processing. 
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BCA702:Digital ImageProcessing 

Unit-I 

Digital Imaging Fundamentals: Digital Imaging Fundamentals: Basic concept of 

digital image, image datasets and formats (JPEG, PNG, BMP), introduction to 

OpenCV, image formationinhuman eye, 

pixelandbasicmathematicaloperationsondigitalimages,sampling and quantization, 

applications of digital image processing. 

Transform of Digital Images: Importance of image transforms, Fourier Transform 

(DFT), 

InverseFourierTransform(IDFT),FastFourierTransform(FFT)anditsapplicationsinima

ge processing. 

Unit-II 

DigitalImageEnhancement:Introductionandimportanceofimageenhancement,techni

ques in spatial and frequency domains, histogram processing and histogram 

equalization, basic filtering techniques including mean and median filters. 

FrequencyDomainEnhancement:Conceptoffrequencydomainfiltering,lowpass,highpa

ss and band pass filters and their applications in image processing. 

 

Unit-III 

Digital Image Compression: Digital Image Compression: Importance and types of 

image 

compression,basicconceptsoflosslessandlossycompression,imagecompressionstandar

ds, overview of compression techniques such as Huffman coding, DCT, and 

wavelet-based compression. 

ImageRestoration:Degradationmodel,basicrestorationtechniquesincludinginversefilte

ring, Segmentation of Digital Images: Importance and applications of segmentation, 

thresholding, edge-based segmentation, watershed algorithm. 

 

Unit-IV 

Edge detection in Digital Image Processing: Edge Detection: Importance of edge 

detection in image processing, basic edge detection techniques and commonly used 

operators. 

SecurityinDigitalImageProcessing:Introductiontoimagesecurity,conceptsof 

watermarking, image encryption, and steganography. 

IntroductiontoComputerVisionApplications:BasicconceptsoffacedetectionusingOpen

CV and introduction to image classification 

ReferenceBooks: 

 FundamentalsofDigitalImageProcessing,S.Annadurai,R.Shanmugalakshmi, 

Pearson Education, 2006. 

 Digital Image Processing Using MATLAB, Rafael C. Gonzalez, Richard E. 

Woods, Steven L. Eddins, Third Edition Tata Mc Graw Hill Pvt. Ltd., 2011. 

 DigitalImageProcessing-

RafealC.Gonzalez,RichardE.Woods,3rdEdition,Pearson, 2008 

 DigitalImageProcessing-SJayaraman,S.Essakkirajan,T.Veerakumar-TMH,2010. 
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 Introduction to Digital ImageProcessing with Matlab, Alasdair McAndrew, 

Thomson Course Technology. 

 Fundamentalsof DigitalImageProcessing-A.K.Jain,PHI,2011. 

 DigitalImageProcessingusingMatlab,RafealC.Gonzalez,RichardE.Woods,Steven 

L.Eddins,Pearson Education. 

 DigitalImageProcessing,RafaelC.Gonzales,RichardE.Woods,ThirdEdition, 

Pearson Education, 2010. 
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CourseCode:PBCA703 CourseTitle: AdvanceJavaProgramming 

CourseCredit:04 Hours/Week: 04 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Strengthenandapplyadvancedobject-orientedprogrammingconceptsusingJava. 

 Designanddevelopgraphicaluserinterface(GUI)andmultithreadedapplications. 

 Implementdatabaseconnectivityanddatamanipulationusing JDBC. 

 DevelopdynamicwebapplicationsusingJavaServletsandrelatedtechnologies. 

 Explore modern Java frameworks, including Spring and Spring Boot, for 

enterpriseapplication development. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Develop robust Java applications using advanced programming concepts and 

design principles. 

 Implementmultithreading,exceptionhandling,andevent-

drivenprogrammingeffectively. 

 Createdatabase-drivenapplicationsbyintegratingJavawithrelationaldatabasesusing 

JDBC. 

 DesignanddeploywebapplicationsusingServletsandJava-basedwebtechnologies. 

 BuildRESTfulwebservicesandenterprise applicationsusingSpringBoot. 

 AnalyzeandapplymodernJavaapplicationarchitectureanddevelopmentpractices. 

 

PBCA703:AdvancedJava Programming 

 

UNIT-I 

Core Advanced Java Concepts: Review of OOP Concepts in Java, Packages and 

Access Modifiers, Exception Handling (try-catch, throw, throws, custom 

exceptions), Multithreading: Thread lifecycle, Synchronization, Java Collections 

Framework: List, Set, Map, File Handling in Java 

 

UNIT-II 

JDBC and Database Programming: Introduction to JDBC, JDBC Architecture, 

Types of Drivers, Establishing Database Connection, Statement, Prepared 

Statement, Callable Statement, ResultSet Handling, CRUD Operations using 

JDBC, Transaction Management 

 

UNIT-III 

Web Programming using Servlets: Introduction to Web Applications, HTTP 

Protocol Basics, Servlet Architecture and Lifecycle, Generic Servlet and HTTP 

Servlet, Handling Client Requests (doGet, doPost), Session Management: Cookies, 

Http Session, Introduction to JSP (Overview only) 
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UNIT-IV 

ModernJavaDevelopment:IntroductiontoRESTArchitecture,RESTfulWebServicesusi

ng Spring Boot, Spring Boot Basics: Controllers, Dependency Injection, Creating 

REST APIs (GET, POST, PUT, DELETE), JSON Data Handling, Connecting 

Spring Boot with Database (JPA Overview), Introduction to Microservices 

Architecture 

 

RecommendedBooks 

 TheCompleteReference Java,HerbertSchildt 

 Head FirstServlets&JSP,KathySierra 

 SpringBootinAction,Craig Walls 
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CourseCode:PBCA704 CourseTitle:DataWarehousing&DataMi

ning 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Bytheendofthiscourse, studentswillbeableto: 

 Understand the fundamental concepts, principles, and

 applicationsofData Warehousing and Data Mining. 

 Analyzedatawarehouse architectures,schemas,anddesignmethodologies. 

 Applydatapreprocessing,transformation,and visualizationtechniques 

forknowledge discovery. 

 Implementdataminingalgorithmsforclassification,clustering,association,andpr

ediction. 

 Explore real-world applications, tools, and case studies in data warehousing 

and data mining. 

 

CourseOutcomes(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Explaintheconcepts,components,andsignificanceofdatawarehousinganddata 

mining. 

 Designandimplementdatawarehousemodelsusingappropriateschemasand 

methodologies. 

 Performdatapreprocessing,transformation,andvisualizationonlarge datasets. 

 Applydataminingtechniquesandalgorithmstoextractmeaningfulpatternsand 

insights. 

 Analyzereal-worldbusinessproblemsanddevelopdata-drivensolutionsusing 

warehousing and mining tools. 

 

PBCA704:DataWarehousing&Data Mining 

Unit-I 

IntroductiontoDataWarehousing:Introduction,DataWarehouseimportanceandfunct

ions, Multidimensional Data Model, Data Matting and its usage, Cost of data 

Marting, Metadata, Data warehouse Architecture, Building a Data warehouse, 

Implementation, Further Development, Planning and Project Management of Data 

Warehouse. 

Unit-II 

Data Mining: Data Warehousing to Data Mining, Evolution Analysis, Classification 

of Data Mining Systems, Architecture of data mining system, Major Issues in Data 

Mining. Data preprocessing: Needs preprocessing the Data, Data Cleaning, Data 

Integration and Transformation, Data Reduction, Dieselization and Concept 

Hierarchy Generation; Analysis of Attributes Relevance. Discriminating between 

Different Classes. Data Warehouse and OLAP Technology for Data Mining. 
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Unit-III 

AssociationRules:AssociationRuleMining,Single-

DimensionalBooleanAssociationRules from Transactional Databases. Apriori 

algorithm, Use of sampling for frequent item-set, FP tree algorithm, Multi-Level 

Association Rules from Transaction Databases. Issues regarding classification & 

prediction. Different Classification Methods- Decision Tree, Bayes Classification, 

Rule based, Classification by Back-Propagation, Prediction. 

Unit-IV 

ClusteringandApplicationsofDataMining:ClusterAnalysis,TypesofDataCategoriza

tion of Major Clustering Methods, Kmeans, Partitioning Methods, Hierarchical 

Methods, Density Based Methods, Grid Based Methods, Model-Based Clustering 

Methods, Clustering High Dimensional Data, Constraint Based Cluster Analysis, 

Outlier Analysis, Data Mining Applications. 

FutureTrends:MultidimensionalAnalysisandDescriptiveMiningofComplexDataObj

ects, Active learning, Reinforcement learning, Web Data Mining. Spatial Databases, 

Multimedia Databases. 

RecommendedBooks: 

 DataWarehousingintheRealWorld–SAMANAHORY&DennisMURRAY. 

PeasrsonEdn Asia. 

 Data Mining – Concepts and Techniques-JIAWEI HAN & MICHELINE 

KAMBER Hareourt India. 

 DataWarehousing;ReemaThareja; Oxford 

 DataMiningIntroductoryandadvancedtopicsMARGARETHDUNHAM

PEARSON EDUCATION. 

 DataWarehousinginRealWorldAnahory,PearsonEducation. 

 DataMiningTechniques-ARUNKPUJARI,UniversityPress. 

 BuldingtheData Warehouse-W.H.Inmon,3
rd

 Edition, Wiley,2003. 

 DataWarehousingFundamentals-PAULRAJPONNAIAHWILLEYSTUDENTEDN. 
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CourseCode:PBCA705 CourseTitle:DeepLearning 

CourseCredit:04 Hours/Week: 04 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Gainastrongunderstandingofthefundamentalprinciples,concepts,andarchitectu

res of deep learning. 

 Develop the ability to design, build, and implement deep neural networks for 

solving complex machine learning problems. 

 Acquirepracticalskillsinusingdeeplearningframeworksandtoolsformodeldevel

opment and training. 

 Applydeeplearningtechniquestoaddressreal-worldchallengesacrossdifferent 

domains. 

 Understandcurrenttrendsandadvancementsindeeplearningresearchand 

applications. 

 

CourseOutcomes(COs) 

Aftercompletingthiscoursesatisfactorily,studentswillbeableto: 

 Explainthefundamental conceptsandarchitecturesofdeepneuralnetworks. 

 Buildandtraindeeplearningmodelsusingappropriatelibraries andframeworks. 

 Applydeeplearningtechniquestosolvepractical, real-worldproblems. 

 Evaluate,tune,andoptimizedeeplearningmodelsforimprovedperformanceand 

accuracy. 

 Demonstrateawarenessofrecentdevelopmentsandresearchtrendsindeep learning. 

 

 

PBCA705:Deep Learning 

 

Unit-I 

Introduction to Deep Learning: Overview of deep learning concepts and its 

significance, Basics of neural networks and gradient based optimization, Activation 

functions and loss functions in deep learning, Gradient Descent Intuition, Overfitting 

and Regularization, Overview of Machine Learning, Introduction to Artificial Neural 

Network (ANN). 

Unit-II 

Deep Neural Network: Architectures Feedforward neural networks and 

backpropagation algorithm, Convolutional neural networks (CNNs) for image 

processing, Recurrent neural networks (RNNs) for sequential data analysis 
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Unit-III 

Deep Learning Frameworks and Libraries: Introduction to popular deep learning 

frameworks (e.g., TensorFlow, PyTorch), Building and training deep neural 

networks using frameworks, Transfer learning and pre-trained models. 

Unit-IV 

Advanced Deep Learning Techniques: Generative adversarial networks (GANs) 

for data generation, Autoencoders and variational autoencoders (VAEs), 

Reinforcement learning with deep neural networks, Transfer Learning, Real-world 

Case Studies, Applications of Deep Learning Deep learning for image classification 

and object detection, Natural language processing and sentiment analysis with deep 

learning, Deep learning in recommendation systems and autonomous vehicles. 

ReferenceBooks: 

 DeepLearning, IanGoodfellow,YoshuaBengio,andAaronCourville. 

 DeepLearningwithPython,FrancoisChollet,Manning 
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CourseCode:PBCA751 CourseTitle:DataVisualizationandInterpret

ation 

Lab 

CourseCredit:02 Hours/Week: 04 

RecommendedPracticalExercises 

1. Understand the fundamentals of data visualization, including types of data, data 

sources, and the principles of effective visual representation. Create a simple 

introductory visualization. 

2. Get started with Python, Power BI, and Tableau by importing data from various 

file formats and creating basic visualizations such as line charts, bar charts, and 

treemaps. 

3. Perform calculations in Tableau using aggregate functions such as SUM, AVG, 

COUNT, and create custom calculated fields. 

4. Apply calculated fields to visualizations and format charts, labels, legends, and 

other visual elements effectively. 

5. Edit and format axes, manipulate datasets, and perform data pivoting operations 

in Tableau. 

6. Organizedatathroughsorting,filtering, grouping,anddatareshaping techniques. 

7. Create advanced visualizations using filters, detail cards, size controls, tooltips, 

andcustomized color schemes. 

8. Designinteractivedashboardsandstoriesbyincorporatingfilters,actions,and 

navigation components. 

9. Publish, share, print, and export dashboards and reports using Tableau Online, 

Power BI Service, or equivalent platforms. 

10. Develop advanced visualizations, including dual-axis charts, cyclical charts, 

circular area charts, and other custom visual representations. 
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CourseCode:PBCA752 CourseTitle:DigitalImageProcessingLab 

CourseCredit:02 Hours/Week: 04 

 

RecommendedPracticalExercises 

1. Load and display grayscale and color images using an image processing tool 

such as MATLAB or Python. 

2. Generatethenegativeofabinaryandgrayscale image. 

3. Performbasicgeometrictransformationssuchas resizing,rotation,and flipping. 

4. Enhanceimagecontrast usingcontraststretching andhistogramequalization. 

5. Separateanddisplaythe individualbitplanesofagrayscale image. 

6. Computeandvisualizethe1-Dand2-DFastFourierTransform(FFT)ofanimage. 

7. Calculate basic statistical measures such as mean, standard deviation, and 

correlation coefficient for an image. 

8. ApplysmoothingfilterssuchasMeanandMedian filterstoreduceimage noise. 

9. Performimagesharpeningusinggradient-basedfiltersandLaplacianoperators. 

10. DetectedgesusingSobel,Prewitt,andCannyedgedetectiontechniques. 

11. Compress an image using basic compression techniques such as DCT and 

Huffmancoding. 

12. Restoredegradedimagesusingfilteringandnoiseremovaltechniques. 

13. Applyintensityslicingforimageenhancementandregionhighlighting. 
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CourseCode:PBCA753 CourseTitle: AdvanceJavaLab 

CourseCredit:02 Hours/Week: 04 

 

RecommendedPracticalExercises 

1. DevelopaJavaprogramtodemonstratethecreationandexecutionofmultiplethreads. 

2. Implementexceptionhandlingusingtry-catch-finallyblocksanduser-

definedexceptions. 

3. Write a Java programtoperform file 

handlingoperationssuchasreadingfromand writing to files. 

4. CreateaJDBCapplicationtoperformInsert,Update,andDeleteoperationsona 

database. 

5. Develop a JDBC program using PreparedStatement for secure and efficient 

database interactions. 

6. Implement a JDBC application to navigate and retrieve records using the 

ResultSetinterface. 

7. CreateaServlet-basedwebapplicationtoprocessandvalidateHTML formdata. 

8. ImplementsessionmanagementinawebapplicationusingcookiesandHTTPsessions. 

9. Developa simpleRESTful APIusing Spring Boot. 

10. Create a CRUD (Create, Read, Update, Delete) application using Spring 

Boot and arelational database. 
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Semester-VIII 
 

CourseCode:PBCA801 CourseTitle: Big Data Analytics 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 UnderstandthefundamentalconceptsandimportanceofBigDataAnalytics. 

 LearntheBigDataframework,itscharacteristics, andreal-worlduse cases. 

 GainknowledgeoftheHadoopecosystem and itsroleinhandling large-scale data. 

 Developtheabilitytoanalyzeindustry-basedBigDataproblemsusingappropriate 

tools and techniques. 

 

CourseOutcomes(COs) 

Aftercompletingthiscoursesatisfactorily,studentswillbeableto: 

 ExplainthekeycharacteristicsandchallengesofBigData. 

 DescribetheHadoopframeworkanditscore components. 

 ApplyHDFSandMapReduceconceptstosolveBigDataanalyticsproblems. 

 UnderstandthearchitectureandfunctioningofYARNintheHadoopecosystem. 

 Demonstrateknowledgeofsorting,shuffling,anddataprocessingmechanismsin 

distributed computing. 

 

PBCA801:BigDataAnalytics 

 

Unit-I 

Introduction:Bigdata,FactsaboutBigData,importanceofBigDataEvaluationofBigDat

a,–

MarketTrends,SourcesofDataExplosion,TypesofData,NeedofBigData,BigDataandits 

sources, Characteristics of Big Data – Difference between Traditional IT Approach 

and Big Data Technology, Capabilities of Big Data, Handling Limitations of Big 

Data, Technologies Supporting Big Data,Big Data Case Study for Netflix. 

Unit-II 

Introduction to Hadoop: Introduction, History and Milestone of Hadoop, Core 

Components of Hadoop, Difference between Regular File System and HDFS, 

Common Hadoop Shell Commands, Apache Spark (RDD, Data Frames, Spark 

SQL). 

Unit-III 

Concepts and Architecture: Data Flow (File Read, File Write), Fault Tolerance, 

Java Base API, Different Daemons in Hadoop cluster, Data Pipelines, Streaming 

Basics (Kafka Introduction), Loading a dataset into the HDFS. 

Unit-IV 
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Introduction to Data Processing and Data Storage tools: Introduction of 

MapReduce, YARN, HDFS, HBase. Analogy of MapReduce, MapReduce 

Architecture, Example of MapReduce, Sorting, Shuffling, Reducing, Combiner, 

Partitioner. Cloud Platforms (AWS/GCP Basics). 

ReferenceBooks: 

 BigDataandAnalytics,SeemaAcharya,SubhashiniChellappan,(2015).WileyPublic

ation. 

 DataScienceandBigDataAnalytics:Discovering,Analyzing,VisualizingandPresent

ing Data (2015), EMC Education Services. 

 BigData,BlackBook:CoversHadoop. 

 MapReduce,Hive,YARN,Pig,Rand DataVisualization(2016),DTEditorial Services 
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CourseCode:PBCA802 CourseTitle: IOT 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Understandthe fundamentalconceptsandprinciplesofthe InternetofThings (IoT). 

 StudytheIoTreferencearchitectureandits components. 

 LearnthebasicsofIoTcommunicationprotocolsand standards. 

 Gainknowledgeoftechnologies,frameworks,and standardsrelatedto IoT systems. 

 DevelopskillsinIoTsystemplanning,design,andimplementationstrategies. 

 

CourseOutcomes(COs) 

Aftercompletingthiscoursesatisfactorily,studentswillbeableto: 

 ExplainthekeytechnologiesandstandardsusedinInternetofThings (IoT). 

 Describethe IoTecosystemrequired forlarge-scaledeploymentandadoption. 

 AnalyzethecomponentsandarchitectureofIoT systems. 

 DeveloptechnicalstrategiesforIoTsolutionsatorganizationalandenterprise levels. 

 ApplyIoT conceptstodesignandimplementreal-worldapplications. 

 

 

PBCA802:IOT 

 

Unit-I 

IoT:TheInternetofThingsToday,TimeforConvergence,TowardstheIoTUniverse,Inter

net of Things Vision, IoT Strategic Research and Innovation Directions, Future 

Internet Technologies, Infrastructure, Networks and Communication, Processes, 

Data Management, Security, Privacy & Trust, Device Level Energy Issues, IoT 

Related Standardization, IoT Applications. 

Unit-II 

M2M to IoT: A Basic Perspective– Introduction, Some Definitions, Difference 

between IoT and M2M, M2M Value Chains, IoT Value Chains, an emerging 

industrial structure for IoT, Main design principles and needed capabilities, An IoT 

architecture outline, standards considerations. 

Unit-III 

IoTDesignandPlatforms:IntroductiontoIoTdesignmethodologywithweathermonitori

ng case study, logical design using Python (basic concepts and libraries), MQTT 

protocol and cloud integration. 

IoT Hardware and Applications: Sensors, actuators, IoT devices, Arduino and 

Raspberry Pi, basic Linux and GPIO programming, applications in home 

automation, smart cities, and agriculture. 
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Unit-IV 

InternetofThingsPrivacy:SecurityandGovernanceIntroduction,OverviewofGoverna

nce, Privacy and Security Issues, Security, Privacy and Trust in IoT-Data-Platforms 

for Smart Cities, Smart City Case Studies, Agriculture IoT Applications, First Steps 

Towards a Secure Platform, Smart Approach. Data Aggregation for the IoT in Smart 

Cities, Security. 

 

ReferenceBooks: 

 NiteshDhanjani,AbusingtheInternetof Things,ShroffPublisher/O’Reilly Publisher. 

 InternetofThings,RMDSundaramShriramKVasudevan,AbhishekSNagarajan, 

John Wiley and Sons. 

 Internet of Things, Shriram K Vasudevan, Abhishek S Nagarajan, RMD 

Sundaram,John Wiley & Sons. 

 CunoPfister,“GettingStartedwiththeInternetofThings”,ShroffPublisher/Maker 

Media. 

 FrancisdaCosta,“RethinkingtheInternetofThings:AScalableApproachto 

Connecting Everything”, 1 st Edition, Apress Publications. 

 MassimoBanzi,MichaelShilohMake:GettingStartedwiththeArduino,Shroff 

Publisher/Maker Media Publishers. 
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CourseCode:PBCA803 CourseTitle:NetworkSecurityand 

Cryptography 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Understandfundamentalconceptsofcryptography andnetwork security. 

 Learn various encryption techniques along with hash functions,  

Message Authentication Codes (MAC), and digital signatures. 

 Analyzetheroleofcryptographictechniquesinsecuringnetworksandcomputer 

systems. 

 Applysecurityprinciples todesignsecurecommunicationprotocolsandsystems. 

CourseOutcomes(COs) 

Aftercompletingthiscoursesatisfactorily,studentswillbeableto: 

 Analyzeanddesignclassicalencryptiontechniquesandblockciphers. 

 Understandandevaluate theDataEncryptionStandard(DES) andits applications. 

 Applypublic-keycryptographytechniquesincludingRSA,Diffie-HellmanKey 

Exchange, and ElGamal cryptosystem. 

 Understandkeymanagement,distributionmechanisms,anduserauthentication 

protocols. 

 Designandanalyzehashfunctions,MACalgorithms,anddigitalsignature schemes. 

 Implement security protocols such as PGP, S/MIME, IPSec, SSL, TLS, 

HTTPS, and SSH. 

 Understandintrusiondetectiontechniques,malicioussoftware,andcyberthreats. 

 Explainfirewallarchitectures,types,configurations,anddeployment strategies. 

 

PBCA803: Network Security and Cryptography 

Unit-I 

Computer Security Concepts, The OSI Security Architecture, Security Attacks, 

Security Services, Security Mechanisms, A Model for Network Security. Classical 

Encryption Techniques, Block Cipher Principles, The Data Encryption Standard 

(DES), The Strength of DES, Differential and Linear Cryptanalysis, Block Cipher 

Design Principles. 

Unit-II 

Pseudorandom Number Generation: Principles of Pseudorandom Number 

Generation, Number Theory-Divisibility and the Division Algorithm, The Euclidean 

Algorithm, Modular Arithmetic, Prime Numbers, Fermat’s and Euler’s Theorems, 

Testing for Primality, The ChineseRemainderTheorem,DiscreteLogarithms.Public-

KeyCryptography,RSAandother Public-Key Crypto Systems: Principles of Public-

Key Cryptosystems, The RSA Algorithm. 
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Unit-III 

CryptographicHashFunctions:ApplicationsofCryptographicHashFunction,TwoSi

mple 

HashFunctionsRequirementsandSecurity,HashFunctionsBasedonCipherBlockChaini

ng, Secure Hash Algorithm (SHA). Message Authentication Codes: Message 

Authentication 

Requirements,MessageAuthenticationFunctions,MessageAuthenticationCodes,Secur

ityof MACs, MACs Based on Hash Functions (HMAC). Digital Signatures- Digital 

Signature Standard (DSS), 

Unit-IV 

Key Management and Distribution: Symmetric Key Distribution Using 

Symmetric Encryption and Using Asymmetric Encryption, Distribution of Public 

Keys, X.509 Certificates. User Authentication Protocols: Remote User 

Authentication Principles. 

WebSecurityIssues:SecureSocketsLayer(SSL),TransportLayerSecurity(TLS),HTTP

S, SecureShell(SSH).IPSECURITY:IPSecurityOverview,IPSecurityPolicy.Intruders- 

Intruders, Intrusion Detection. Malicious Software: Types of Malicious Software, 

Viruses, Worms. Firewalls: The Need for Firewalls, Firewall Characteristics, Types 

of Firewalls, Firewall Configurations. Wireshark Tool Basics, Ethical Hacking 

Introduction, Case Studies of Cyber Attacks. 

Referencebooks: 

 Cryptography And Network Security- Principles and Practice, William 

Stallings, 5th Edition, Pearson/PHI, 2011. 

 NetworkSecurityEssentials(ApplicationsandStandards,WilliamStallings,4th 

Edition, Pearson Education. ,2012 

 NetworkSecurity–

PrivateCommunicationinaPublicWorld,CharlieKaufman,Radia Perlman and 

Mike Speciner, 2nd Edition, Pearson/PHI, 2002. 

 FundamentalsofNetworkSecurity,EricMaiwald,1stEdition,DreamtechPress,2003. 

 PrinciplesofInformationSecurity,Whitman,3rdEdition,Thomson,2009. 

 Network Security: The complete reference, Robert Bragg, Mark Rhodes, 1st 

Edition, TMH, 200
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CourseCode:PBCA804 CourseTitle: Computer Graphics 

CourseCredit:04 Hours/Week: 04 

 

CourseObjectives(COs) 

Uponsuccessful completionofthiscourse,studentswillbeableto: 

 Provide a foundational understanding of computer graphics hardware, 

including input and output devices and display technologies. 

 Deliveranin-depthexplorationof2Drastergraphics,3Dmodeling,andthe 

mathematical principles of geometric transformations. 

 Introducethe coreconceptsof3Dviewing,shading,andrendering pipelines. 

 Equipstudentswithacomprehensiveoverviewof 

thefundamentalprinciplesgoverning modern digital imagery. 

 

CourseOutcomes(COs) 

Aftercompletingthiscoursesatisfactorily,studentswillbeableto: 

 Describetheoperationalmechanicsofvariouscomputergraphicshardwareanddis

play technologies. 

 Implementandcomputemathematical2Dand3Dobjecttransformations(scaling, 

rotation, translation). 

 Demonstrateproficiencyin2Dand3Dviewingtechniques,includingclipping, 

projections, and window-to-viewport mapping. 

 Utilizefundamentalmodelingandrenderingprinciplestocreateandmanipulatesp

atial objects in a digital environment. 

 

PBCA804:ComputerGraphics 

 

Unit-I 

Basics of Computer Graphics: Introduction, Area of Computer Graphics, Design 

and Drawing, Animation Multimedia applications, Simulation, Difficulties for 

displaying pictures. GRAPHIC DEVICES Cathode Ray Tube, Quality of 

Phosphors, CRTs for Color Display, Direct View Storage Tube, Tablets, The light 

Pen, Three-Dimensional Devices, Graphics software and standards, Applications of 

computer graphics. 

Unit-II 

Basics Graphics programming : initializing the graphics, C Graphical functions, 

simple programs SIMPLE LINE DRAWING METHODS Point Plotting 

Techniques, Qualities of good line drawing algorithms, The Digital Differential 

Analyzer (DDA), Bresenham’s Algorithm, Generation of Circles, Basic 

transformation, Need for Clipping and Windowing, Line Clipping Algorithms, The 

midpoint subdivision Method, Other Clipping Methods, Sutherland - Hodgeman 

Algorithm, Viewing Transformations, OpenGL / WebGL Basics. 

Unit-III 



83  

2D transformation and viewing: Animation Basics, Rendering Techniques, 

Transformations (translation, rotation, scaling), matrix representation, 

homogeneous coordinates, composite transformations, reflection and shearing, 

viewing pipeline and coordinates system, window-to-viewport transformation, 

clipping including point clipping, line clipping (Cohen Sutherland, liang- bersky, 

NLN), polygon clipping. 

3D concepts and object representation:3D display methods, polygon surfaces, 

tables, equations, meshes, curved lies and surfaces, quadric surfaces, spline 

representation, cubic spline interpolation methods, Bazier curves and surfaces, B-

spline curves and surfaces. 

Unit-IV 

Advance topics: Visible surface detection concepts, back-face detection, depth 

buffer method, illumination, light sources, illumination methods (ambient, diffuse 

reflection, specular reflection), Color Models: properties of light, XYZ, RGB, YIQ 

and CMY color models. 

 

Referencebooks: 

1. ComputerGraphics,D.Hearn andP.Baker-PearsonEducation-CVersion 

2. ComputerGraphics,Sinha&Udai,-TMH4.ComputerGraphics,Foleyand 

vanDam-Person Education 

3. Theory&ProblemofComputerGaphics,Plastock,SchaumSeries. 

4. FundamentalsofInteractiveComputerGraphics,Foley&VanDam,Addison-

Wesley. 

5. PrinciplesofInteractiveComputerGraphics,Newman,McGrawHill  
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CourseCode:PBCA851 CourseTitle: Big Data Lab 

CourseCredit:02 Hours/Week: 04 

 

RecommendedPracticalExercises 

1. InstallandconfigureHadoop,setuptheworkingenvironment,andexplorebasic 

Hadoop processes. 

2. PracticebasicHadoopcommandsformanagingandmanipulatingbig data. 

3. Configureandset upaHadoopcluster environment. 

4. ImplementandexploreHDFSoperationsanditskeycharacteristics. 

5. Studyandanalyzethe featuresandpropertiesof YARN architecture. 

6. ImportdatafromMySQLdatabaseintoHDFS. 

7. ImportdatafromMSExcelfilesintoHDFS. 

8. DevelopandimplementReducerprogramsinHadoopMapReduce. 

9. Implement custom PartitionerinHadoopMapReduce framework. 

10. Developand executenested MapReduceprogramsforcomplexdataprocessing tasks.  
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CourseCode:PBCA852 CourseTitle:IOTLab 

CourseCredit:02 Hours/Week: 04 

RecommendedPracticalExercises 

1. Developaprogramtoblink5LEDssequentiallyinforwardandreversedirectionusi

ng a microcontroller (Arduino). 

2. Interfaceand controlarelay moduleusingArduino. 

3. Designandimplementanintrusiondetectionsystemusingultrasonicandsoundsen

sors. 

4. Developa programto controlthespeed anddirection ofaDCmotor using Arduino. 

5. ImplementasmartstreetlightsystemusinganLDRsensorforautomaticlightcontrol. 

6. Develop a system to classify dry and wet wasteusing a moisture sensor 

(DHT22 orequivalent). 

7. Design a program to measure and display pH values of different substances 

such asmilk, lime water, and pure water. 

8. Implement agasleakage detectionsystemusinggas sensors. 

9. DevelopaweathermonitoringsystemusingArduinotodisplayenvironmental 

parameters. 

10. SetupUARTcommunicationprotocolandtransmit/receivedatastringsbetween 

devices. 

11. Designawaterleveldetectionsystemusinganultrasonic sensor. 

12. Simulateandimplementkeypadinterfacingtorecordandprocess keystrokes. 
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CourseCode:PBCA853 CourseTitle:NetworkSecurityandCryptogr

aphy Lab 
CourseCredit:02 Hours/Week: 04 

RecommendedPracticalExercises(UsingCor Java) 

1. Introductiontocryptography-basedsecuritytools. 

2. Writeaprogramto implementsymmetric encryption. 

3. Writeaprogram toimplementasymmetricencryption. 

4. Writeaprogramthatcontainsastring“HelloWorld”andappliesXORwith0,then 

display the result. 

5. WriteaprogramtoperformANDandXORoperationsonthestring“HelloWorld” 

with127 and display the output. 

6. ImplementCaesarCipher,SubstitutionCipher,andHillCipher algorithms. 

7. ImplementtheDESencryptionalgorithmlogic. 

8. ImplementtheBlowfishalgorithmlogic. 

9. ImplementtheRijndael (AES)algorithmlogic. 

10. Encryptthetext“HelloWorld”usingBlowfishandgenerateakeyusingJavaKeyTool. 

11. ImplementtheRSAalgorithmforencryptionanddecryption. 

12. ImplementtheDiffie-HellmanKeyExchangemechanismusingHTMLandJavaScript. 

13. GeneratemessagedigestusingSHA-1algorithm. 

14. GeneratemessagedigestusingMD5 algorithm. 

15. Prepareacasestudyoncybersecurityconceptsand applications 


