ion; 2024-25
R
Rpts/E L

V1-COS-IT

Course Title

Information Technology

Course Type

Vocational

Pre-requisite (if any)

No Pre-requisite

Course Learning
outcomes (CLO)

After completing the course, student will be able to -

e Get an understanding of the basic components, use and application of
different Information Technology systems.

¢ Understand the impact of current and new technologies on methods of
working in the outside world

e Function as discerning students in an increasingly digital society

o Access various tools and applications for learning and skill development
opportunities

Expected Job Role /
Carcer opportunities

_e Practice safe, legal and ethical means of using Information Technology

Job Role - Back Office Coordinator, Computer Operator, Office Assistant, IT
‘Lab Technician, Desktop Administrator, School/College Technical Officer,
'ICT Helpdesk Technician:

Career Opportunities — Some typical empleyers —

<« All private and govt. offices

% Showrooms, Printing Press

+ Clinics, Hospitals

# Online Facility Center

+ Educational Institutions

« Any organisation that uses computer systems

< Self-employment/freelance work is often possible for individuals with
appropriate experience.

Credit Value

2 (Th) +2 (Pr) =4
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mation Technology —Introduction to IT, Objectives, Evolution, Purpose 05

(Connecting , Creating, Interacting ),Usefulness, Applications, Types of IT, Creating
textual, visual and audio-video communication. '

IT application areas in everyday life - E-Commerce, E-governance, Banking,
Agriculture, Education, Medicine, Defense, Transport, Publicity, Manufacturing,
Finance, Travel & Leisure, Libraries, Expert Systems, Retail.

Advantages of IT in everyday life, its Disadvantages.

IT Terminology - The Internet and its uses and services, WWW,Web Browser, Search
Engine, Website, Portal, Internet Service Provider (ISP), structure of a web address,
URL, Hyperlink, Cloud,

1 Computers, Data Storage and Peripherals: Types and classification of computers, 04
Block diagram of computer.

Inside a computer - SMPS, Motherboard, Ports and Interfaces, expansion cards, ribbon
cables, memory chips, different processors and clock speed.

Input Devices: Characteristics and uses of keyboard, numeric keypad, pointing devices,
remote control, joystick/driving wheel, touch screen, scanner, barcode reader, camera,
microphone, sensors, light pen.

Output Devices: Characteristics and uses of monitors, touch screen, multimedia
projector, different types of printers, plotter, 3Dprinters, speaker, actuator.

Storage devices: Hard Disks and its types — PATA, SATA, SCSI, SSD, NVM Express | 04
etc., Compact Disc — CD-ROM, CD-RW, VCD, DVD, DVD-RW, USBDrives, Blue Ray
Disc, SD/MMC Memory cards, Zip Drive, Formatting & Scanning a HD, Partitioning a
HD..

Computer Software:Definition, Characteristics, Relationship with hardware, Types of
Software: system software, Application Software, Firmware, Role of System Software,
Types of system Software: Operating Systems, Language Translator, Utility Programs,
Communication software, Antivirus Software.

Application Software-Types - Database, Graphics, Education, Entertainment Software, 10
Mobile App Software, Social Media Software: Instant Messaging, Email, Chat Bot, Web |
Blogs. Free Open Source Software (FOSS).

Application software uses - Word Processing, Spreadsheet, Presentation,

Database, Graphics, Designing, Recording sound and video, newsletters, posters,
websites, multimedia presentations, audio, video, media streaming and E-publications,
blog, forum, wiki, social networking.

Using office tools - any of MS-Office/ Libre Office,

Cloud based services- Google Workplace — working with Mail, Google Docs, Sheets,
Forms, Slides, Calendar, Meet, Drive, Zoho Mail, WPS Office, Office Suite, Polaris
Office, Only Office Docs, Word Perfect etc.

Utility Software - PDF Creator, File Archiving and Storage, File Converter

Collaboration tools —Docs, Chat, forum, wiki, online groups, audio/video conferencing,
| social bookmarking. Tools for social networking and Web Conferencing.

111
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Managing files - Locate stored files, Open and import files of different types, Save
files in a planned hierarchical directory/folder structure, Save files using appropriate
file names.

Save and print files in a variety of formats including a document, screenshots,
database reports, data tables, graphs/charts, a web page in browser view, a web page
in HTML view Save and export in the file format of an application package including
.docx, .doc, .xIsx, .xls, .sdb, .sdc, .accdb .odb, xtf, .pptx, .ppt, Save and export in a
generic file format including .csv, .txt, .rtf, .pdf, .css, htm, .jpg, .png '
File formats - Characteristics and uses of file formats including css, csv, gif, htm,
jpg, pdf, png, rtf, txt, zip, rarcsv, gif, htm, jpg, pdf, png, rtf, txt, zip, rar

Compress files - Reduce file sizes for storage or transmission where necessary using
file compression including .zip, .rar

File compression - The need to reduce file sizes for storage or transfer, tools for file

compression.

07




Hardwére Lab

1.

Prepare a list of various computer peripherals. (e.g. CPU, Mother Board, RAM, Hard
Drive, Optical Drive, Solid State Drive, Monitor, Keyboard, Mouse, Speaker, Web
cam, Printer, Scanner, microphone, speakers, modem, projector etc).

2. Identify common ports, associated cables, and their connectors.

3. Observe various connectors, ports back and front side of the computer. Write their
purpose and specifications. (e.g. Power, PS/2 keyboard and mouse, Serial and parallel,
USB, VGA, LAN, Audio & microphone, Firewire, HDMI, games, SATA etc.)

MS Office/ Libre Office

1. Create a document and apply different formatting options.

2. Design a Greeting Card using word art and smart arts for different festivals.

3. Create a document and insert header and footer, page title, borders and shading etc.

4. Create a document, set the margins, orientation, size, Column, Water mark, page, color
and page borders etc.

5. Insert a table into the document. Prepare a mark sheet of your class subjects.

6. Prepare an invitation letter in MS-WORD and apply mail-merge

7. Apply the creating, editing, saving, printing securing & protecting operations to an
excel spreadsheets.

8. Prepare a bar chart & pie chart for analysis of five year results of your institute.

9. Work on the following exercise on a workbook:

10. Copy an existing Sheet

11. Rename the old Sheet

12. Insert a new Sheet into an existing Workbook

13. Delete the renamed Sheet.

14. Prepare an Attendance sheet of 10 students for any 6 Subjects of ypour syllabus.
Calculate their total attendance, total percentage of attendance of epch student &
average of attendance, if formulae for calculating grade based on percentage.

15. Create a worksheet on Students list of any 4 faculties and perform following database
functions on it.

a. Sort data by Name
b. Filter data by Class
c. Subtotal of no. of students by Class.

16. Apply themes and layouts to power point slides and insert pictures. Graphics, shapes,
and tables into presentation.

17. In power point slide make use of adding transitions with sound effect and animation &

Working with master Slides.

File/ Folder Management

SAON A St B

Create folder(s) and file(s) using different ways.

Apply different types of copy/cut/paste options.

Managing the desktop icons, screen resolution and backgrounds.
Making shortcuts to your files/folders on desktop.

Compress a folder and mail it to your own self.

Extract a zipped file to a folder in E drive.

Convert doc to pdf and pdfto jpg.

(
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Collaborative online working
1. Create a mail-id for yourself in any one of the facilities available online.
2. Host a meeting on zoom/Google meet, share the screen/pdf/documents, use
board/annotations.
3. Host a meeting on Google meet, and record it on zoom.
4. Create a Google sheet, share it with 6 more participants and work
simultaneously.
Create a Google doc, apply different types of formatting.
Create a Google form for youth festival to input their name, class, contact
number and event participated and save the data to a Google sheet.
7. Create a Google slide to make certificate for different names in the above
program using autocrat.

Eathed

Project/ Field trip:




Suggested Readings:

Sinha P.K., Sinha Priti, "Computer Fundamentals", BPB.

Alexis Leon & Mathews Leon "A Beginners Guide to Computers", Vikas Publishing House Pvt.
Ltd.

Mohan P., Fundamentals of Computers, Himalaya Publishing House.

Sukhwinder Singh , Gaurav Kumar, Kanwalpreet, “Information Technology Skill Development”,
Twenty first Century Publications.

Working in Microsoft Office, Ron Mansfield, TMH Publishing Company Ltd.

Learning Computer Fundamentals, MS Office and Internet & Web Tech., Dinesh Maidasani,
Firewall Media.

e G Suite for Dummies, Paul mcfedries, Wiley.

Suggested equivalent online courses: e-reading:

http:z’;’egyankosh.ac.im’/ha11dlc1'123456'?89;’9489
https:Hworkspace.google.comfinti;’enu_in:’training,’

http://www.itdesk.info/han dbook_using_co mputcr_managing_ﬁlcs.pdf
https:waw.coursera.org/courses?query=microsoft%ZUexcel
https:waw.coursera.orgﬁprojccts/googlcclou d-goog!e-drive-getting-started-Sbu s3

https:ﬁwww.tutorialspoint.comr‘computer_fundamcntalsz‘computer_fu ndamentals_tutorial.pdf

_




S L A T T R LR
Program: Certificate ; | Class: B.C.A. | Year: I Year - L Session: 2024-25
1. | Course Code % S1l-8¢ F\Al—l". .
| 2. | Course Title _ | Computer Fundamentals, Organization and Architecture
1 3. | Course Type (Core Major — Paper 1

Course/Elective/Generic
Flective/ Vocational

4. | Pre-Requisite (if any)

Computers.

To study this course, a student must haﬁfc basic knoWledgc of

5. | Course Learning Ouicomes
(CLO) will be able to :

e Understand the basic structure,
characteristics of digital computer.

given parameters.

After the completion of this eaursc, a sm,cessful student

operation and

e Design simple combinational dlgltal c1rcu1ts based on

¢ Understand the working of arithmetic and logic unit.

e Know about hierarchical memory system including |
cache memories and virtual memory.

¢ Know the contributions of Indians in the field of
computer architecture and related 1c<,hnolog1cs

i 6. | Credit Value | “Theory — 4 Credits Practical - 2 Credits
|

7. | TotalMarks Max. Marks ; 25+75 | Min. Passing Marks: 33

B: Content of the Course

No. of 1.e_c1.ures (in hours per week): 2 Hrs. per week

Total No. of Lectures: 60 Hrs.

' Module Topics No. of Lectures
| I Fundamentals of computers: Definition, Characteristics, capabmtles 8

% and limitations.

} Types of Computers: Analog, Digital, Micro, Mini, Mainframe & Super’

| Computers, Work S‘tatmn Server computers. Generaﬁons of Computers.

:j Smart Systems: definition, characteristics and appl;catmns.

‘ Definition of Embedded system, GIS, GPS, Cloud Computing,

i Uses of computers in e-governance and various public domains and

| services.

': il Block diagram of computer and its functional “mits. Concept of 10

| hardware, software and firmware. Types of software.

Input devices - keyboard, scanner, mouse, light pen, bar code reader,
OMR, OCR, MICR, track ball, joystick, touch screen camera, mic etc.

Output devices: monitors ~ classification of monitors based on
technology -CRT & flat panel, LCD, LED monitors, speakers, printers —
dot matrix printer, ink jet printer, laser printer, 3D Printers, Wi-Fi

enabled printers, plotters and their types , LCD/LED projectors.




Computer memory and its types, Storage devices: Magnetic tapes,
Floppy Disks, Hard Disks, Compact Disc — CD-ROM, CD-RW, VCD,
DVD, DVD-RW, usb drives, Blue Ray Disc, SD/MMC Memory cards.

111

Fundamentals of Digital Electronics: Data Types, Complements,
Fixed-Point Representation, Floating-Point Representatlon ‘Binary and
other Codes, Error Detection Codes.

Logic Gates, Boolean Algebra, Map Simplification, Combinational
Circuits, Sequential Circuits, simple combinational circuit design
problems.

Combinational  Circuits-  Adder-  Subtractor, = Multiplexer,
Demultiplexer, Decoders, Encoders

Sequential Cireuits - Flip - Flops, Registers, Counters.

10

Basic Computer Organization: Instruction codes, Computer Registers,
Computer Instructions, Timing & Control, Instruction Cycles, Memory
Reference Instruction, Input - Qutput & Interrupts

Instruction formats, Addressing modes, Instruction codes, Machine
language, Assembly language.

Register Transfer and Micro operations: Register Transfer Language,
Register Transfer, Bus & Memory Transfer, Arithmetic Micro-
operations, Logic Micro-operations, Shift Micro-operations.

10

Processor and Control Unit: Hardwired vs. Micro programmed
Control Unit, General Register Organization, Stack Organization,
Instruction Format, Data Transfer & Manipulation, Program Control,
Introductory concept of RISC, CISC, advantages and disadvantages of
both.

Pipelining — concept of pipelining, introduction to Pipelined data path
and contro! — Handling Data hazards & Control hazards.

10

VI

Memory and I/O Systems - Peripheral Devices, I/O Interface,

Data Transfer Schemes - Program Control, Interrupt, DMA Transfer.
[/0 Processor.

Memory Hierarchy, Processor vs. Memory Speed, High-Speed
Memories, Main memory & its types, Auxiliary memory, Cache
Memory, Associative Memory, Interleaving, concept of Virtual Memory,
Hardware support for Memory Management.

10

Indian contribution to the field — Contributions of 1eputed scientists of
Indian origin - like - Dr. Vinod Dham - Father of Intel Pentium
Processor, Dr, Ajay Bhat — Co-Inventor of USB Technology, Dr. Vinod
Khosla- co-founder of Sun Microbystcms Dr. Vijay P Bhatkar - architect
of India's national initiative in supercomputing, and many others.

Parallel Computing projects of India — PARAM, ANUPAM,
FLOSOLVER, CHIPPS etc. Other relevant contributors and

contributions,

___PART C: Learning Resources e

[}
|
|
|
H
i
|
1
|

Textbooks Reference Books, Other Resources

| Suggested Readings

| Textbookst




1. M.Morris Mano, “Computer System Archnecture"’ PHI.
2. Heuring Jordan , “Computer System Design & Architecture” (A.W.L.)

3. ?rmﬁsrﬁ%ﬁwwﬁﬁwmﬁw&wﬁhwﬁn

Reference Books:

4. William Stalling, “Computer Orgamzauon & Architecture”, Pearson Educatlon Asia.

5. V. Carl Hamacher , “Computer Organization”, TMH )

6. Tannenbaum, *Structured Computer Organization”, PHIL. -

7. Er. Rajiv Chopra, “Computer Archltecture” Re\flsed 3rd Bdmon S. Chand & Company Pvt. Ltd

Suggestive digital pldttorm web links

httns://www. youtube.con kyatch"v*—'-'-i”fgg&x 8M
| hitps/nptelac.in/courses/106/106/106106166/

hitps:/mptel.ac.in/courses/106/106/ 1{36506134“

Suggested equivalent -nt online courses

111t;)s-:.-’:-;nfﬁ;_L1LL:;Q mfcoursnsf 1 Ofiz’ IﬁSi’ 106 105:1 63!

1d Evaluation

| Internal Aescssment Contmuous External Assessment: Umversuy Exam (UE) : 75
] Comprehensive Evaluation (CCE) : 25 Marks Marks

| Shall be based on allotted assignments and Class | Time : 02.00 Hours

" Tests. The marks shall be as foliows:

- Assessment and 4 Marks _ Section (A): Three Very 03 x 03 =09 Marks
| presentation of o Short Questions (50 Words

| assignment : : Each) ; o

| Class Test [ ( Objective | S Marks OR i . OR.

(Questions) - Nine MCQ Questions | 09 x 01 = 09 Marks
| Class Test II 8Marks | Section (B) : Four Short :
;W(!)escrip_five Questions) s s __| Questions (200 Words
Class Test 11 ( Based on | 8 Marks Each) 04 x 09 = 36 Marks

solving circuit desigri Section (C): Two Lang 02 x 15 = 30 Marks

problems) s : Questions (500 Wards : .
| : - | Each) '
| Total 25 Marks  Total ' ' 75 Marks

Any remarks/suggestions: ’ ;
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Program: Cértificate | Class: B.C.A | Year: I Year | Session : 2li24;2;5

1. | Course Code S1-BCAAIP
2. | Course Title Computer Fundamentals and Digital Lab
3. | Course Type (Core Major — Paper 1
Course/Elective/Generic
Elective/ Vocational
4, | Pre-Requisite (if any) Open for All
5. | Course Leamning ; After the completion of this course, a successful student
Outcomes(CLO) will be able to do the following:
e Familiarity with parts of the computer and peripheral
devices used with the computer.
o Realization of the basic logic and universal gates.
e Verify the behavior of logic gates using truth tables.
e Implement Binary-to -Gray, Gray-to -Binary code
conversions.
e Design half and full adder circuit using basic gates.
e Design and construct flip flops and verify the excitation
tables.
6. | Credit Value Practical - 2 Credits
7. | Total Marks Max.Marks: 25+75 | Min. Passing Marks: 33
-+ = PART B: Content ofthe Course = . i

No. of Lab. Practicals (in hours per week): 1 Hrs. per week

Total No. of Labs: 30 Hrs.

Suggestive list of Practicals No. of Labs.

[. Computer Fundamentals 30 Hrs.
a) Identify various parts of the computer by physical examination,
b) Identify various parts inside the CPU like motherboard, SMPS,
ports, buses, IC chips, Processor, HDD, RAM etc.
¢) Identify various I/O devices available in the lab physically.
I1. Digital Electronics

a) Verification and interpretation of truth table for AND, OR, NOT

gates

b) Verification and interpretation of truth table for NAND, NOR
gates

¢) Verification and interpretation of truth table for Ex-OR, Ex-NOR
gates

d) Study of half adder using XOR and NAND gates and verification
of its operation

e) Study of full adder using XOR and NAND gates and verification
of its operation




f)  Study of half subtractor and verification of its operation
g) Study of full subtractor and verification of its operation
h) Realization of logic functions with the help of NAND -Universal

Gates

i) Realization of logic functions with the help of NOR -Universal
Gates

j)  Verify the truth table of RSflip-flops using NAND and NOR
gates

k) Verify the truth table of JKflip-flops using NAND and NOR gates

1) Verify the truth table of T and D flip-flops using NAND and
NOR gates

m) Implementation of 4x1 multiplexer using logic gates

n) Implementation of 1x4 demultiplexer using logic gates

0) Verify Gray to Binary conversion using NAND gates only

p) Verify Gray to Binary conversion using NAND gates only

~ PART C: Learning Resources

Textbooks, Reference Books, Other Resources

Suggested Readings

Textbooks:
e M Morris Mano, “Computer System Architecture”, PHI.
¢ Heuring Jordan , “Computer System Design & Architecture” (A.W.L.)
o WeryRer fET T wFTeHT F v A & Hatad e |
Reference Books:
e William Stalling, “Computer Organization & Architecture”, Pearson Education Asia.
e V. Carl Hamacher, “Computer Organization”, TMH
e Tannenbaum, “Structured Computer Organization”, PHIL

Suggestive digital platform web links

https://de-iitr.vlabs.ac.in/

Suggested equivalent online courses

https: s’:’nntei ac. m/coua ses/106/105/106105163/ _
' "~ PART D: Assessment and Evaluation

Internal Assessment : Continuous External Assessment: University Exam (UE): 75
Comprehensive Evaluation (CCE) : 25 Marks Marks

Time : 02.00 Hours

Internal Assessment Marks External Assessment Marks
Hands-on Lab Practice 5 Marks Practical record file 10 Marks
Viva 5 Marks Viva voce practical 15 Marks
Lab Test from practical 7 Marks Table works/ Exercise 40 Marks
list Assigned (02) in practical

exam




Assignments (Charts/ 8 Marks Reports of excursion/ Lab 10 Marks
Model)/ Technology visits/ Industrial training/

Dissemination/ Survey/ Collection/ Models

Excursion/ Lab visit/

Industrial Training

Total 25 Marks Total 75 Marks

Excursion/ Lab visits/
Industrial

Training is compulsory
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]Year IYear I Sessmn 202425

1. | Course Code

G - RCAA2T

|
.[
|
i
|
|
f

2. i Course Title

Programming Methodology & Data Structur,e-s:

3. | Course Type (Core
Course/Elective/Generic
Flective/ Vocational

Major — Paper 11

4. | Pre-Requisite (if any)

To study this course, a student must have basic knowledge of
Computers.

5. | Course Learning
Outcomes(CLQO)

.f

After the completion of th:g course, a successful student will be
able to do the following:

¢ Develop simple alfbomhms and flow charts to solve a probiem
with programming using top down dcs1gn principles.

+  Writing efficient and well-structured computer
‘algorithms/programs.

e Leamn to formulate iterative solutions and array processing
algorithms for problems.

¢ Use recursive techniques, pointers and searching methods in
programming.

e Will be familiar with fundamental data structures, their
implementation; become accustomed to the description of
algorithms in both functional and procedural styles.

o Have knowledge of complexity of basic operations like insert,
delete, search on these data structures.

» Possess ability to choose a data structure to suitably model any
data used in computer applications.

e Assess efficiency tradeoffs among different data structure
implementations.

o Implement and know the applications of algorithms for

~ searching and sorting.

e Know the contributions of Indians in the field of programming

; and data structures.
6. | Credit Value Theory — 4 Credits Practical —2 Credits
| 7. | Total Marks | Max. Marks : 25+75 | Min. Passing Marks 33
| a5 " PARTB: Contentofthe Course =~ s
| No. of Lectures (in hours per week): 2 Hrs. per week
| Total No. of Lectures: 60 Hrs.
| Module Topices No. of Lectures
: I Introduction to Programming - Program Concept, Charactenstlcs of - 8
|

| Programming, Stages in Program Development, Algorithms, Notations,

Design, Flowcharts, Types of Programming Methodologies.




Basics of C++: A Brief History of C++, Application of C++,
Compiling & Linking, Tokens, Keywords, Identifiers & Constants ,
Basic Data Types, User-Defined Data Types, Symbolic Constant, Type
Compatibility, Reference Variables, Operator in C++, Scope Resolution
Operator, Member Dereferencing Operators, Memory Management
Operators, Manipulators, Type Cast Operator,

Functions In C++: The Main Function, Function Prototyping, Call by
Reference Call by Address, Call by Value, Return by Reference, Inline
Function, Default Arguments, Constant Arguments, Function
Overloading, Function with Array.

11 Classes & Objects: A Sample C++ Program with class, Defining

Member Functions, Private Member Functions, Arrays within a Class,
Memory Allocation for Objects, Static Data Members, Static Member,
' Functions, Array of Objects, Object as Function Arguments, Friend
hmcuons Virtual functions, Returning Objects, Constant member
l ! functions, Pointer to Members, Local Classes.
' Constructor & Destructor: Constructor, Parameterized Constructor,
' Multiple Constructors in a Class, Constructors with Default Arguments,
' Dynamic Initialization of Objects, Copy Constructor, Dynamic
E Constructor and Destructor.

Member Functions, Making an Outside Function Inline, Nesting of

10

11 ' Inheritanee: Defining Derived Classes, Single Inheritance, Making a
| Private Member Inheritable, Multilevel Inheritance, Hierarchical
]inherihmce Multiple Inheritance, Hybrid Inheritance, Virtual Base
| Classes, Abstract Classes, Constructor in Derived Classes, Nesting of
l(,iasscs Operator Overloading & Type Conversion, Polymorphism,

| Pointers, Pointers with Arrays C++, Streams, C++ Stream Classes,
IUnfermathd I/O Operation, Formatted I/O Operation, Managing
Output with Manipulators, Exception Handling.

v Data Structure: Basic concepts, Linear and Non-Linear data structures
Algorithm Specification: Introduction, Recursive algorithms, Data
Abstraction, Performance analysis.

Arrays: Representation of single, two-dimensional arrays, triangular
arrays, sparse matrices-array and linked representations.

Stacks: Operations, Array and Linked Implementations, Applications-
Infix to Postfix Conversion, Infix to Prefix Conversion, Postfix
Expression Evaluation, Recursion Implementation.

Quenes: Definition, Operations, Array and Linked Implementations.
Circular Queue-lnsertion and Deletion Operations, Dequeue (Double
Ended Queue), Priority Queue- Implementation.

12

'V Linked Lists: Singly Linked Lists, Operations, Concatenating,

circularly linked lists-Operations for Circularly linked lists, Doubly
Linked Lists- Operations, Doubly Circular Linked List, Header Linked
List

Trees: Representation of Trees, Binary tree, Properties of Binary Trees,
« Binary Tree Representations- Array and Linked Representations,

10




Binary Tree Traversals, Threaded Binary Trees.
Heap: Definition, Insertion, Deletion.

VI | Graphs: Graph ADT, Graph Representatzons Graph Traversals, 10
Searching.
Hashing: Introduction, Hélsh tables, Hash functions, 0’verﬂow
Handling.

Sorting: Bubble Sort, Selection Sort, Insertion Sort, Quick Sort, Merge
Sort, Comparison of Sorting Methods,

Search Trees: Binary Search Trees, AVL Trees- Deﬁumon and
Examples.

VII Indian Contribution to the field: Innovations in Incha origin of Iulla 2
I’togrammmg Language, Indian Engineers who designed new
programming languages, open source languages, Dr. Sartaj Sahnt —
computer scientist - pioneer of data structures, Other relevant
conmbutors and contributions.

_ PART C: Learning Resources e

Textbooks, Reference Books, Other Resources

‘Suuu:' sted Readings

! Textbooks:

e J. R. Hanly and E. B. Koffman, “Problem Solving and Program Design in C”, Pearson, 2015
» E. Balguruswamy, "C++ ", TMH Publication ISBN 0-07-462038-X
o Herbert Shildt, "C++ The Complete Reference "TMH Publication ISBN 0-07-463880-7

o muﬁw%ﬁmﬂmﬁﬁmfﬁﬁwﬁmﬁ?gﬁm

Reference Books:

R. Latore, 'Object Oriented Programming C++"
N. Dale and C. Weems, “Programming and problem solving with C++: brief edition”, Jones & Bartlett
Learning.

Adam Drozdek, "Data Structures and algorithm in C++", Third Edition, Cengage Learning.
Sartaj Sahani, “Data Structures, Algorithms and Applications with C++7, McGraw Hill.
Robert L. Kruse, "Data Structures and Program Design in C++", Pearson.

D.S. Malik, “Data Structure using C++”, Second edition, Cengage Learning.

¢ @

| & M. A. Weiss, “Data structures and Algorithm Analysis in C”, 2nd edition, Pearson.
e Lipschutz, “Schaum’s outline series Data structures” Tata McGraw-Hill

Suggestive digital platform web links

htips://www.voutube com/watch?v=BCIS40yzssA
' ;_:.ff‘www vm;ube @qgwwatch‘?wwbnlijza W4Y&vi=en

hli,

‘:ubgutgd cqu:valent online courses

S.No. : Online Course : Duration Platform

|
| 1 | Programming in C++ s 8 weeks NPTEL
1 htips://nptel.ac. nngpurses!l_ﬂ_ﬁfli)ﬁfl06105iSif
fo2 Bc;;mnzug C++ Programming - From Beginner to Beyond Self paced Udemy
| 1 hitps://www ndemy.com/course/beginning-c-plus-plus-
| ‘ Prog 'z*gfggm;ggg
“PART Di Assessment and Evaluation e
lntcmai Aaseqsmmt Contmuous | External Assessment: University Exam (UE) : 75




- Shall be based on allotted assignments and Class
| Tests. The marks shall be as follows:

Marks
Time : 02.00 Hours

i Assessment and 8 Marks Section (A) : Three Very 03-x 03 = 09 Marks
| presentation of Short Questions (50 Words
| agsignment Each ) OR
| Class Test [ ( Objective | 4 Marks Nine MCQ Questions
| Questions)
' Class Test I 5 Marks Section (B) : Four Short 04 x 09 =36 Marks
~ (Deseriptive Questions) Questions (200 Words
Each)

|
| Class Test I1I ( Based on | 8 Marks
| solving programming

Section (C): Two Long

02 x 15 = 30 Marks

' problems) Questions (500 Words
a Each)
Total 25 Marks Total 75 Marks

Any remarks/suggestions: Focus of the course/teaching should be on developing ability of the student
" in unalyzing a problem, building the logic and efficient code for the problem.




LERS PART A:Introduction -~ /@ e
Program: Certificate | Class: B. C.A. | Year: I Year | Session : 202425
E _1, Course Code. . S1-BCAAZP .
| 2.-| Course Title Programming Methodology & Data Structures Lab
{ ) ;
3. | Course Type (Core Major — Paper II -l :

Course/Elective/Generic
Elective/ Vocational

Pre-Requisite (if any) BET study this course, a student must have basic knowledge of
Computers.

| Course Learning After the completion of this course, a successful student will be

Outcomes(CLO) able to do the following:

1. Develop simple algorithms and flow charts to solve a problem
with programming using top down design principles.

2. Writing efficient and well-structured computer
algorithms/programs.

3. Learn to formulate iterative solutions and array processmn
algorithms for problems.

4. Use recursive techniques, pointers and searching methods in
programming.

5. Possess ability to choose a data structure to suitably model any
data used in computer applications. :

6. Implement and know the applications of algorithms for
searching and sorting etc.

Credit Value Practical — 2 Credits

7

Total Marks | Max. Marks : 25+75 | Min, Passing Marks: 33

_ PART B: Content of the Course T D R R

B —

No, of Lab Practlcals (in hours per week): 1 hour per week

Total No. of Lab.: 30 Hrs.

Suggestive list of Practicals No. of Labs.

Given the problem statement, students are required to formulate 30
problem, develop flowchart/algorithm, write code in C++, execute
and test it. Students should be given assignments on folluwmg

1. Write a program to swap the contents of two variables.

2. Write a program for finding the roots of a Quadratic Equation.

3. Write a program to find area of a circle, rectangle, square using
switch case. :

4. Write a program to print table of any number.

Write a program to print Fibonacci series.

6. Write a program to find factorial of a given number using

| recursion.

| 7. Write a program to convert decimal (integer) number into

Ly
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equivalent binary number.
Write a program to check given string is palindrome or not.
Write a program to print dzglts of entered number in reverse
order. : =
Write a program to print sum of two matrices.
Write a program to print multiplication of two matrices.
Write a program to generate even/odd series from 1 to 100.
Write a program whether a given number is prime or not.
Write a program for call by value and call by reference.
Write a program to create a pyramid structure
1 :
12
123
1234
Write a program to check entered number is Armstrong or not. ;
Write a program to input N numbers and find their average.
Write a program to find the area and volume of a rectangular box
using constructor.
Write a program to design a class time with hours, minutes and
seconds as data members. Use a data function to perform the
addition of two time objects in hours, minutes and seconds.
Write a program to implement single inheritance.
Write a program to find largest element from an array.
Write a program to implement push and pop operations on a
stack using array.
Write a program to perform insert and delete operations on a
queue using array.
Write a program for Linear search.
Write a program for Binary search.
Write a program for Bubble sort.
Write a program for Selection sort.
Write a program for Quick sort.
Write a program for Insertion sort.
Write a program to implement linked list.

PART C: Learning Resources

Tuxtbooks, Refc;rcnce Books, Other Rcsources

Suggested Readings

e J. R. Hanly and E. B. Koffman, “Problem Solving and Program Dcsxgn in C” Pearson 2015

e E. Balguruswamy, "C++ ", TMH Publication ISBN 0-07-462038-X
e Herbert Shildt, "C++ The Complt,te Reference "TMH Publication ISBN 0-07- 463880 7

. mwﬁsrﬁﬂwmmﬁﬁmﬂafﬁwﬁm%w%l

Reference Books:

e R. Lafore, 'Object Oriented Programming C++"

e N.Dale and C. Weems, “Programming and problem solving with Ci+: brief edition”, Jones & Bartlett




Lear ning.

¢ Adam Drozdek, "Data Structures and algomhm in C++", Third Edition, Cengage Learning.
' o Sartaj Sahani, “Data Structures, Algorithms and Applications with C++"”, McGraw Hill.

. @ Robert L. Kruse, "Data Structures and Program Design in C++", Pearson.

e D.S. Malik, “Data Structure using C++”, Second edition, Cengage Learning.

' o M. A. Weiss, “Data structures and Algorltihm Analysis in C”, 2nd edition, Pearson.

e Lipschutz, “Schaum’s outline series Data structures”, Tata McGraw-Hill

Suggestive digital platform web links

hitps://www.youtube.com/watch?v=BC1S40yzssA

hitps://www.youtube.com/watch?v=yLnPwxZdW4Y &vl=en
| https:/www.youtube. conﬂwa&"V—UmleQSltZw

| Suggested equivalent online courses

I S.No. Online Cnurse

Duration Platform

[ I Programming in C++

https: ﬂnpwl ac.in/courses/ i@é/ 105/106105151/

8 weeks | NPTEL

=2

Beginning C++ Programmmg - From
Beyond

plus-programming/

hﬁm fiwww . ademy oomfcourﬂefbﬁgmn ing-c-plus-

Beginnerto | Self paced | Udemy

. W

i _ PARTD:
{ Internal Assc&smcnt Lontmuous :

| Comprehensive Evaluation (CCE) : 25 Marks

ment and Evaluation :
“External Assessment: Umversﬁy Exam (UE) 75
‘Marks

Time : 02.00 Hon s

! Internal Assessment N_Ea_r_‘ks External Assessment Marks
!I:.Efa‘nc!s-on Lab Practice 5 Marks Practical record file 10 Marks
i Viva 5 Marks Viva voce practical 15 Marks
| Lab Test from practical - 7 Marks Table works/ Exercise 40 Marks
| list Assigned (02) in practical

P exam

- Assignments (Charts/ 8 Marks ‘Reports of excursion/ Lab 10 Marks

' Model)/ Technology
| Dissemination/

' Excursion/ Lab visit/
industrial Training

visits/ Industrial training/
‘Survey/ Collection/ Models

- Total 25 Marks
- Excursion/ Lab visits/ g =
| Industrial

| Training is compulsory

Total ' 75 Marks
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| PARTA: Introduction =~ =

Program: Certificé'te'

| Class: B.C.A.

| Year: I Year Session : 2024-25

1. | Course Code S\ - BCAB2T
. | Course Title Operating System

3. | Course Type (Core Minor
Course/Elective/Generic
Elective/ Vocational

4, | Pre-Requisite (if any) Open for all

5. | Course Learning Outcomes o After the completion of this course, a student shall
(CLO) be able to do the following:

o Describe the importance of computer system resources
and the role of operating system in their management
policies and algorithms.

« Specify objectives of modern operating systems and
describe how operating systems have evolved over
time.

¢ Understand various process management concepts and
can compare various scheduling techniques,
synchronization, and deadlocks.

¢ Describe the concepts of memory management
techniques.

o Identify the best suited process management technique
for any process.

o Describe various file operations, file allocation
methods and disk space management.

o To understand and identify potential threats to
operating systems and the security features to guard
against them.

e Leamn to operate the Linux system,

6. | Credit Value Theory - 4 Credits Practical — 2 Credits
7. | Total Marks Max. Marks : 25+75 | Min. Passing Marks: 33
PART B: Content of the Course
No. of Lectures (in hours per week): 2 Hours per week
Total No. of Lectures: 60 Hrs.
Module Topics No. of Lectures
| Introduction to Operating System: What is Operating System? History and 6
Evolution of OS, Basic OS functions, Resource Abstraction, Types of
Operating Systems— Batch  Systems, Multiprogramming  Systems,
Multiprocessing Systems, Time Sharing Systems, Distributed OS, Real time
systems.
Operating System for Personal Computers, Workstations and Hand-held
Devices.
Applications of various operating system in real world.
Some prevalent operating systems — Windows, UNIX/Linux, Android,
MacOS, Blackberry OS, Symbian, Bada etc.
11 Process Management: Process Concepts, Process states & Process Control 14
Block. -
Process Scheduling: Scheduling Criteria, Scheduling Algorithms
(Preemptive & Non- Preemptive) — FCFS, SJF, SRTN, RR, Priority,




Multiple-Processor, Real-Time, Multilevel Queue and Multilevel Feedback
Queue Scheduling.

Deadlock - Definition, Deadlock Characterization, Necessary and Sufficient
Conditions for Deadlock.

Deadlock Handling Approaches: Prevention, Avoidance, Detection and
Recovery.

[II | Memory Management: Introduction, Address Binding, Logical versus 14
Physical Address Space, Swapping, Contiguous & Non-Contiguous
Allocation, Fragmentation (Internal & External), Compaction, Paging,
Segmentation, Virtual Memory, Demand Paging, Performance of Demand
Paging, Page Replacement Algorithms.

File Management: Concept of File System(File Attributes, Operations,
Types), Functions of File System, Types of File System, Access Methods
(Sequential, Direct & other methods), Directory Structure (Single-Level,
Two-Level, Tree-Structured, Acyclic-Graph, General Graph), Allocation
Methods (Contiguous, Linked, Indexed) ;

v Disk Management: Structure, Disk Scheduling Algorithms (FCFS, SSTF, 12
SCAN, C-SCAN, LOOK), Swap Space Management, Disk Reliability,
Recovery. :

Security: Security Threats, Security policy mechanism, Protection, Trusted
Systems, Authentication and Internal Access Authorization, Windows
Security.

\Y LINUX: Introduction, History and features of Linux, advantages, hardware 12
requirements for installation, Linux architecture, file system of Linux - boot
block, super block, inode table, data blocks.

Linux standard directories, Linux kernel, Partitioning the hard drive for
Linux, installing the Linux system, system - startup and shut-down process,
init and run levels. Process, Swap, Partition, fdisk, checking disk free spaces.
Difference between CLI OS & GUI OS, Windows v/s Linux, Importance of
Linux Kernel, Files and Directories. Concept of Open Source Software.

VI Indian contribution to the field — the BOSS operating system, open source 2
softwares, growth of LINUX, Aryabhatt Linux, contributions of innovators —

RajenSheth, Sunder Pichai etc.
. ﬁ : PART C: Learning Resources

Textbooks, Reference Books, Other Resources

Suggested Readings

Textbooks:
o A Silberschatz, P.B. Galvin, G. Gagne, Operating Systems Concepts, 8th Edition, John Wiley
Publications.
e A.S. Tanenbaum, Modern Operating Systems, 3rd Edition, Pearson Education.
e Operating System by Peterson
e Linux by Sumitabh Das
R P EIEEAD R LA LI G R E BRI R R EIBER G e
Reference Books:
e G. Nutt, Operating Systems: A Modern Perspective, 2nd Edition Pearson Education.
e W. Stallings, Operating Systems, Internals & Design Principles, 8th Edition, Pearson Education.
e M. Milenkovic, Operating Systems- Concepts and design, Tata McGraw Hill.
e Operating System design and Concepts by Milan Milenkovic.




Suggestive digital platform web links

https://web.iitd.ac.in/~minati/MTL458.html

hitps://www.cse.ditb.ac.in/~mythili/os/

https://www.youtube.com/watch?v=aCJ3Y goolHQ

Suggested equivalent online courses

https://nptel.ac.in/courses/106/102/106102132/

PARTED Assessment and Evaluation

Internal Assessment : Contlnuous
Comprehensive Evaluation (CCE) : 25 Marks
Shall be based on allotted assignments and Class

Tests. The marks shall be as follows:

External Assessment: Umvcrs1ty Exam (UB):75

Marks
Time : 02.00 Hours

Assessment and presentation | 4 Marks Section (A) : Three Very | 03 x 03 = 09 Marks
of assignment Short Questions (50
Class Test I ( Objecti 5 Mark VndsPager) =
szﬁﬁ ej ) L el o OR 09 x 01 =9 Marks
RUoRS Nine MCQ Questions

Class Test II (Descriptive 8 Marks Section (B) : Four Short | 04 x 09 = 36 Marks
Questions) Questions (200 Words

Each)
Class Test IIT (Based on OS | 8 Marks Section (C): Two Long 02 x 15 =30 Marks
commands) Questions (500 Words

Each)
Total 25 Marks Total 75 Marks

Any remarks/suggestions:




" 1§ | PART A:rIntroduction

Progfam: Certificate | Class: B.C.A. | Year: I Year

Session : 2024-25
1. | Course Code : Si- BCABZP
2. | Course Title Operating System Lab
3. | Course Type (Core Minor

Course/Elective/Generic
Elective/ Vocational

4. | Pre-Requisite (if any) Open for All
5. | Course Learning Outcomes After the completion of this course, a student shall be

(CLO) able to:

. e Operate the Linux system.
¢ Do administration
o Use Vi Editor

6, | Credit Value Practical — 2 Credits

7. | Total Marks Max. Marks : 25+75 | Min. Passing Marks: 33

PART B: Content of the Course

No. of Lab. Practicals (in hours per week): 1Hr. per week

Total No. of Lab.: 30 Hrs.

¢) Linux Permission Commands:su, id, useradd, passwd,
groupadd, chmod, groupdel, chown, chgrp

d) Linux File Content & Filter Commands: head, tail, tac,
more, less, grep, cat, cut, grep, comm, sed, tee, tr, uniq, wc,
od, sort, diff.

¢) Linux Utility Commands: find, be, locate, date, cal, sleep,
time, df, mount, exit, clear, gzip, gunzip.

f) Linux Networking Commands: ip, ssh, mail, ping, host

g) Edit Crontab file: to wall message on system on particular
time automatically.

h) Vi editor: Create file, edit, save and quit. Highligting the
searched term within a file. cut, yank, undo.

Suggestive List of Practicals No. of Labs.
Linux: 30
a) Linux Directory Commands: pwd, mkdir, rm -rf, Is, cd,cd /,
cd ~
b) Linux File Commands: touch, cat, cat >, cat >>, rm , cp, mv,
rename

______ PART C: Learning Resources

Textbooks, Reference Books, Other Resources

Suggested Readings

Textbooks:
e Linux by Sumitabh Das
o Linux Bible
o worwaer EEY o srehradt & weTfra fawa & et e

Suggestive digital platform web links

https://web.iitd.ac.in/~minati/MTL458.html
https://www.cse.iitb.ac.in/~mythili/os/
https://www.youtube.com/watch?v=aCJ3Ygool HOQ




Suggested equivalent online courses

https://nptel.ac.in/courses/106/102/106102132/

https ffw WW, voutube com;’watu::h‘i'\r OHCM fa.\‘quc

- PART D: Assessment and Evaluation

Internal Assessment : Contmuous
Comprehensive Evaluation (CCE) : 25 Marks

External Assessment: Umvcrsr[y Exam (UE) : 75
Marks
Time : 02.00 Hours

Internal Assessment Marks External Assessment Marks

Hands-on Lab Practice 5 Marks Practical record file 10 Marks

Viva 5 Marks Viva voce practical 15 Marks

Lab Test from practical list 7 Marks Table works/ Exercise Assigned 40 Marks
_ (02) in practical exam

Assignments (Charts/ 8 Marks Reports of excursion/ Lab 10 Marks

Model)/ Technology visits/ Industrial training/

Dissemination/ Excursion/
Lab visit/ Industrial Training

Survey/ Collection/ Models

Total 25 Marks

Excursion/ Lab visits/
Industrial

Training is compulsory

Total 75 Marks




Part A Introduction

Program:Certificate Course | Class:BCAI Year | Year: 2024 | Session: 2024-25
1 | Course Code S\-BLAC2G
2 | Course Title Discrete Mathematics
3 | Course Type Elective
4 | Pre-requisite (if any) | Open for All
5 | Course Learning The course will enable the students:
Outcomes (CLO) 1.Apply the Boolean algebra, switching circuits and their
applications.

3. Understand the lattices and their types.

algorithms.
5. Test whether two given graphs are isomorphic.

functions and Recurrence Relations.

6. Understand the Eulerian and Hamiltonian graphs.
7. Represent graphs using adjacency and incidence matrices.

8. Understand the discrete numeric functions,

2. Minimize the Boolean Function using Karnaugh Map.

4. Graphs, their types and its applications in study of shortest path

generating

Credit Value Theory:6Credit

Total Marks Max. Marks: 25 + 75 | Min. Passing Marks: 33

Part B - Content of the Course

Total No. of Lectures (in hours per week): 3 hours per week
Total Lectures: 90 hours

Unit Topics

No. of
Lectures

Relations: Binary, Inverse, Composite and Equivalence relation,
Equivalence classes and its properties, Partition of a set, Partial order
relation, Partially ordered and Totally ordered sets, Hasse diagram.
Lattices: Definition and examples, Dual, bounded, distributive and
complemented lattices.

18

I

Boolean Algebra:Definition and properties, Switching circuits and its
applications, Logic gates and circuits.

Boolean functions: Disjunctive and conjunctive normal forms, Bool's
expansion theorem, Minimize the Boolean function using Karnaugh
Map. '

18

1

Graphs:Definition and types of graphs, Subgraphs, Walk, path and
circuit, Connected and disconnected graphs, Euler graph, Hamiltonian
path and circuit, Dijkstra's Algorithm for shortest paths in weighted

graph.

18




Trees: Definition and its properties, Rooted, Binary and Spanning tree
Rank and nullity of agraph, Kruskal's and Prim's Algorithm, Cut-set and
IV | its properties, Fundamental Circuit and Cut-Set, Planar graphs. 18
Matrix representation of graphs: Incidence, Adjacency, Circuit, Cut-
Set, Path.

Discrete numeric and generating functions: Operations on numeric
functions, Asymptotic behavior of numeric functions, Generating
functions.

Recurrence relations and recursive algorithms:Recurrence relations,
V | Linear recurrence relations with constant coefficients, Homogeneous 18
solutions, Particular solutions, Total solutions, Solution by the method
of generating functions.

Keywords/Tags:

Relation, Hasse diagram, Lattices, Boolean Algebra, Boolean function, Graph and Subgraph,
Path and circuit, Tree, Spanning tree, Cut-set, Matrix representation of graph, Discrete
numeric function, Generating function, Recurrence relation, Recursive algorithm.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. J. P. Tremblay and R. Manohar, Discrete Mathematical Structures With Applications
To Computer Science, McGraw Hill Education, Ist edition, 2017.
2. C. L. Liu: Elements of Discrete Mathematics, McGraw Hill Education, 4th edition,
2017.
3. Narsingh Deo: Graph Theory with Applications to Engineering and Computer Science,
Prentice Hall India Learning Private Limited, 1979.
4. we waor R g et @ USRI fAvg § GEfld e
Reference Books:
1. Seymour Lipschutz and Mark Lipson: Discrete Mathematics (Schaums Outline),
McGraw Hill Education, 3rd edition, 2017.
2. Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph
Theory, Pearson Education Pt.Ltd., Indian Reprint 2003.
Suggested Digital Platforms Web links:
https://www.highereducation.mp.gov.in/?page=xhzIQmpZwkylQo2b%2Fy5G7w%3D%3D
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111106086/
https://ugecmoocs.inflibnet.ac.in/index.php/courses/view_ug/311




Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 25Marks
University Exam (UE): 75Marks
Internal Assessment: Class Test 15
Continuous Assignment/Presentation 10
Comprehensive Evaluation . Total Marks: 25
(CCE) )
External Assessment: Section (A): Three Very Short Questions 03x03=09.
University Exam (UE) (50 Words Each)
Time: 02.00 Hours Section (B): Four Short Questions 04 x 09 =36
(200 Words Each) 02 x15=30
Section (C): Two Long Questions
(500 Words Each) Total Marks: 75




