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Preamble

1) Introduction

Information technology (IT) continues to be a dynamic and rapidly evolving field with high
demand for skilled professionals. The demand for IT workers is driven by various factors,
and the landscape may have evolved over a period of time. NEP envisages the
multidisciplinary approach thus making IT much more applicable in all fields of life. This
facilitates multi-institutional mobility of the students within India as well as abroad thus
making the students attain different proficiency levels right from certificate to B.Sc
Honours with Research. This new syllabus under NEP will thus enables the students for
higher education, research and career in the field of IT

2) Aims and Objectives

The aims and objectives of a Bachelor of Science (B.Sc) program in Information
Technology (IT) generally revolve around providing students with a comprehensive
understanding of the principles, technologies, and applications within the field of
information technology. The entire program collectively aim to produce graduates who are
well-rounded IT professionals, capable of contributing to the design, development, and
management of information technology systems in various industries. The specific details
of the curriculum may vary among institutions offering B.Sc in Information Technology
programs.

3) Learning Outcomes

The B. Sc. (Information Technology) Programme shall prepare and enable the graduates
to:

v" Demonstrate proficiency in programming languages, Data structures, Design and
implement software solutions with their technical competence

Analyze user requirements and design effective IT systems or applications.

Apply system analysis and design methodologies to address complex business
challenges.

Acquire the skills of Database Management, Networking and Security, Web
Technologies

Plan, execute, monitor, and control IT projects.

Analyze and solve complex IT problems using critical thinking skills.

Apply concepts of artificial intelligence, machine learning, cloud computing, and loT
Effectively communicate technical information both orally and in writing.
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4) Any other point (if any)

PROGRAMME SPECIFIC OUTCOMES (PSO)

On completing the B. Sc.(Information Technology) at the University of Mumbai, the
graduates shall be ableto
e Technical Proficiency:

o Demonstrate a comprehensive understanding of fundamental concepts,

principles, and technologies in information technology.

o Apply programming and software development skills to design and implement IT

solutions.
e System Thinking and Analysis:

o Apply system analysis and design methodologies to analyze and address




complex problems.
o Design and develop IT systems that meet user requirements and organizational
needs.
Database Management:
o Design, implement, and manage relational databases to store and retrieve
information effectively.
o Demonstrate proficiency in using database management systems and querying
languages.
Networking and Security:
o Understand and implement computer networks, protocols, and security
measures.
o Evaluate and implement security solutions to protect information systems.
Web Technologies:
o Develop web applications using a variety of technologies and programming
languages.
o Design and create user interfaces that adhere to web design principles.
Project Management:
o Apply project management principles to plan, execute, and deliver IT projects.
o Demonstrate the ability to work effectively within project teams.
Emerging Technologies:
o Stay informed about and adapt to emerging technologies in the IT field.
o Apply concepts of artificial intelligence, machine learning, cloud computing, and
loT to solve real-world problems.
Critical Thinking and Problem-Solving:
o Analyze and solve complex IT problems using critical thinking skills.
o Apply problem-solving strategies to troubleshoot and resolve technical issues.
Communication Skills:
o Effectively communicate technical information to diverse audiences, both orally
and in writing.
o Collaborate with team members and stakeholders to achieve common goals.
Ethics and Professionalism:
o Demonstrate ethical behavior and professionalism in all aspects of the IT
profession.
o Adhere to ethical standards and legal considerations related to information
technology.




5) Credit Structure of the Program (Sem I, I, lll, IV, V and VI)
Under Graduate Certificate in Information Technology

(Credit Struture Sem | & )

R: A
Level | Sem Major Minor | OE VSC, SEC AEC, OJT, Cum. Degr
ester (VSEC) VEC, FP, Cr./ ee/
IKS CEP, Cum.
CC, Sem. Cr.
RP
Mandatory | Electiv
es
| 6 - 2+2 VSC:2, AEC:2, CC:2 22
SEC:2 VEC:2,
IKS:2
e Program VSC:
ming with Combinational and
C-02 Sequential Design- UG
o Database 02 .
Managem Certi
ent SEC - 02 ficat
Systems Office Tools for ed4
-02 Data Management
e Practical | OR
-02 Fundamentals of
Telecommunication
Systems
R: B
] 6 2 2+2 VSC:2, AEC:2,VEC:2 | CC:2 | 22
SEC:2
* OOPs e VSC:
V(\;/Ell Assembly
B Language
02 Programm
s Web ing — 02
Designi
ng - 02 e SEC: 02
. o Web
e Practica Program
[-02 ming
OR
e PL/SQL
cum | 12 - 2 8 8 10 4 |44
Cr.

Exit option: Award of UG Certificate in Major with 40-44 credits and an additional 4 credits core NSQF course/

Internship OR Continue with Majorand Minor




Under Graduate Diploma in Information Technology
Credit Structure (Sem. lll & IV)

R: C
Level | Seme Major Minor | OE VSC, SEC AEC, OJT, Cu Degree/
ster (VSEC) VEC, FP, m. | Cum.Cr.
IKS CEP, Cr.
CC, /
RP
Sem
Mandatory Ele
ctiv
es
]} 8 4 2 VSC:2 AEC:2, FP :2 22
CC:2
o Python VSC :
Programming Operating
-02 Systems-02 UG
* Python Diploma
Programming 88
Practical-02
¢ Data
Structures-02
¢ Data
Structures
Practical-02
R: D
v 6 4 2 SEC:2 AEC: | CEP | 22
2 12
CC:
2
e Core Java - e Computer
02 Graphics and
e Core Java Animation -02
Practical-02 OR
o Software e Mojo-02
Engineering- OR
02 « Mobile
¢ Software Programming-
Engineering 02
Practical-02
Cum
Cr. 28 10 | 12 12 14 12 | 88

Exit option; Award of UG Diploma in Major and Minor with 80-88 credits and an additional 4 credits
core NSQF course/ Internship OR Continuewith Major and Minor




B.Sc. (Information Technology)
Credit Structure (Sem. V & VI)
R: E
Level | Seme Major Minor | OE | VSC,SEC | AEC, | OJT, Cu | Degre
ster (VSEC) VEC, | FP, m. el
IKS | CEP, Cr. | Cum.
CC, / Cr.
RP Sem
Mandatory Electives
\ 10 4 4 VSC: 2 FP/C 22
EP:2
e Advanced Web | e Linux e Advance FP: 22
Programming-02 Administration d Mobile Proje
e Advanced Web -02 Program ct
Programming o Linux ming-02 Diss
Practical-02 Administration ertati
e Business Practical-02 on-
Intelligence-02 OR 02 UG
e Business e EARN-02 Degr
Intelligence e EARN ee
Practical-02 Practical-02 132
e Software Project | OR
Management-02 | e Enterprise
Java-02
Enterprise
Java Practical-
02
R: E
\/| 10 4 4 oJT 22
4
e Security in o Enterprise o OJT:
Computing -02 Networking-02 Proj
e Security in o Enterprise ect
Computing Networking Impl
Practical-02 Practical-02 eme
e Al and ML-02 OR ntati
e Al and ML e Principles of on-
Practical-02 GIS-02 04
* Software e Principles of
Quality GIS Practical-
Assurance-02 02
Cum 48 8 18 12 14 14 18 132
Cr.

Exit option: Award of UG Degree in Major with 132 credits OR Continue with Major and Minor
[Abbreviation - OE — Open Electives, VSC — Vocation Skill Course, SEC — Skill Enhancement Course, (VSEC)
AEC — Ability Enhancement Course, VEC — Value Education Course, IKS — Indian Knowledge System, OJT — on
Job Training, FP — Field Project, CEP — Continuing Education Program, CC — Co-Curricular, RP — Research Project |
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Syllabus
B.Sc. (Information Technology)
(Sem.-1)




Major Courses

Name of the Course: Programming with C

Sr.No

Heading Particulars

1

Description the This course allows the students to understand the
course : fundamental concepts of programming which will allow them
Including but Not to program applications in C.

limited to:

Vertical : Major

Type : Theory

Credits : 2 credits (1 credit = 15 Hours for Theory in a semester)

Hours Allotted : 30 Hours

o A DN

Marks Allotted: 50 Marks

Course Objectives(CO):

CO 1. To understand the concepts of computer programming.

CO 2. To understand syntax and semantics of the C language

CO 3. To understand loops and decision making in programming.

CO 4. To understand the use of arrays, structures, union and pointers.
CO 5. To understand functions for modular code and handle errors.

Course Outcomes (OC):

OC 1. Students can build flowcharts, pseudocode for C programs.

OC 2. Students can use C language syntax and semantics in their
programs.

OC 3. Students can implement loops and decision making.

OC 4. Students can use different types of data structures in their programs.

OC 5. Students can write well-structured, readable, and maintainable C
code and debug programs if there are any errors.

Modules:-
Module 1:

1. Introduction: Algorithms, History of C, Structure of C Program.
Program Characteristics, Compiler, Linker and preprocessor,
pseudo code statements and flowchart symbols, Desirable
program characteristics. Program structure. Compilation and
Execution of a Program, C Character Set, identifiers and
keywords, data types and sizes, constants and its types, 15 Hrs
variables, Character and character strings, typedef, typecasting

2. Type of operators: Arithmetic operators, relational and logical
operators, Increment and Decrement operators, assignment
operators, the conditional operator, Assignment operators and
expression, Precedence and order of Evaluation Block
Structure, Initialization, C Preprocessor

Module 2:




1. Control Flow: Statements and Blocks, If-Else, Else-If, Switch, | 15 Hrs
Loops- While and For Loops Do-while, Break and Continue,
Goto and Labels

2. Basics of functions. User defined and Library functions

3. Pointer and Addresses, Pointer and Function Arguments,
Pointer and Arrays.

4. User-defined data types- structure and union

10 Books and References:
1. C Programming Language, Brian W. Kernighan, Dennis M. Ritchie , 2017
2. Let Us C, Yashvant Kanetkar, BPB Publications,2008.
3. Mastering in C, K. R. Venugopal and Sudeep R. Prasad, Tata McGraw-Hill
Publications.
4. A Computer Science —Structure Programming Approaches using C,
Behrouz Forouzan, Cengage Learning.
5.. Schaum’s outlines Programming with C, Byron S. Gottfried, Tata
McGraw- Hill Publications.
6. Basics of Computer Science, by Behrouz Forouzan, Cengage Learning.
7. Programming Techniques through C, by M. G. Venkateshmurthy, Pearson
Publication.
12 Internal Continuous Semester End Examination: 60%
Assessment: 40%
13 Continuous Evaluation through: | Format of Question Paper: External
Class test of 1 of 15 marks Examination (30 Marks)- 1 hr duration
Class test of 2 of 15 marks
Average of the two: 15 marks
Quizzes/ Presentations/
Assignments: 5 marks
Total: 20 marks
14 Format of Question Paper: (Semester End Examination : 30 Marks. Duration:1

hour)
Q1: Attempt any two (out of four) from Module 1 (15 marks)
Q2: Attempt any two (out of four) from Module 2 (15 marks)




Name of the Course: Database Management System

Sr.No Heading Particulars
1 Description the The objective of the course is to present an introduction
course : to fundamentals of database management systems,
Including but Not with an emphasis on how to organize, maintain and
limited to: retrieve - efficiently, and effectively -information from a
DBMS.
2 Vertical : Major
3 Type : Theory
4 Credits: 2 credits ( 1 credit = 15 Hours for Theory)
5 Hours Allotted : 30 Hours
6 Marks Allotted: 50 Marks
7 Course Objectives(CO):
CO 1. To make students aware fundamentals of database system.
CO 2. To give idea how ERD components helpful in database design and
implementation.
CO 3. To experience the students working with database using MySQL.
CO 4. To familiarize the student with normalization, database protection and
different DDL, DML, DQL, DCL Statements
CO 5. To make students aware about importance of protecting data from
unauthorized users.
8 Course Outcomes (OC):
OC 1. Define and describe the fundamental elements of relational database
management system.
OC 2. To relate the basic concepts of relational data model, entity-relationship
model, relational database
OC 3. Design ER-models to represent simple database application scenarios.
OC 4. Understand the normalization and its role in the database design process
OC 5. Transform the ER-model to relational tables, populate relational database
and formulate SQL
OC 6. Understand basic database storage structures and access techniques:
file and page organizations, indexing methods and hashing.
9 Modules:-
Module 1:
1. Introduction to Databases and transactions

What is database system, purpose of database system, view of
data, relational databases, database architecture, transaction
management

Data Models

The importance of data models, Basic building blocks, Business
rules, The evolution of data models, Degrees of data abstraction
Database Design, ER-Diagram

Database design and ER Model: overview, ER-Model, Constraints,
ER-Diagrams, ERD Issues, Codd’s rules, Relational Schemas
Relational database model

Logical view of data, keys, integrity rules

15 Hrs




Module 2:

1. Database Design theory and normalization:
Basics of functional dependencies and normalization for relational
databases. Relational database design and further dependencies.
2. SQL, Indexing:
Introduction to SQL, Complex queries, triggers, views, joining
database tables and schema modification. Query Processing and
optimization. File structure, hashing and indexing
3. Transaction management and concurrency control
recovery:
Introduction to transaction processing concepts and theory.
Concurrency control technique. Database recovery technique

.15 Hrs

and

10 | Text Books
1. “Fundamentals of Database System”, Elmasri Ramez, Navathe Shamkant,
Pearson Education, Seventh edition, 2017
2. Database Management Systems”, Raghu Ramakrishnan and Johannes
Gehrke, 3rd Edition, 2014
3. Database Systems: Design implementation and management by Carlos
Coronel, Steven Morris, Peter Rob
1 Reference Books
1. “Database System Concepts”, Abraham Silberschatz, Henry F. Korth, S.
Sudarshan, McGraw Hill, 2017
2. “MySQL: The Complete Reference”, Vikram Vaswani , McGraw Hill, 2017
3. “Learn SQL with MySQL: Retrieve and Manipulate Data Using SQL
Commands with Ease”, Ashwin Pajankar, BPB Publications, 2020
12 Internal Continuous Assessment: Semester End Examination: 60%
40%
13 Continuous Evaluation through: Format of Question Paper: External
Class test of 1 of 15 marks Examination (30 Marks)— 1 hr
Class test of 2 of 15 marks duration
Average of the two: 15 marks
Quizzes/ Presentations/ Assignments:
5 marks
Total: 20 marks
14 Format of Question Paper: (Semester End Examination : 30 Marks.

Duration:1 hour)

Q1: Attempt any two (out of four) from Module 1 (15 marks)
Q2: Attempt any two (out of four) from Module 2 (15 marks)




Name of the Course: Major Practical 1

Sr.No Heading Particulars
1 Description the | Programming with C -practical
course : This course is stepping stone to learn other languages. This
Including but course provides students hands on experiences of coding
Not limited to: exercises and projects.
Database Management System'’s practical approach is useful to
gain the knowledge for software backend development. It
benefits to user by providing data definition, data access,
reduced data redundancy, data integrity, data sharing, data
organizing, data consistency, data accuracy, and security
2 Vertical : Major
3 Type : Practical
4 Credits : 2 credits (60 Hours of Practical work in a semester )
5 Hours Allotted : | 30 Hours (C Programming Practical) +
30 Hours(DBMS - Practical)
6 Marks Allotted: | 50 Marks
7 Course Objectives(CO):
CO 1. To provide exposure in developing algorithm, flowchart and to  write
efficient code.
CO 2. To understand loops and decision making in programming.
CO 3. To understand the arrays, structures, union.
CO 4. To understand the use of function and pointers.
CO 5. To ldentify entities and its relationship with relational model
structure.
CO6. To wunderstand relational database using SQL and constraints
implementation using create table queries.
CO 7. To Understand DML operations and backing of database
CO 8. Tounderstand how to retrieve data from database and learn how to retrieve
single value after performing calculations on group of values
CO 9. To understand built-in functions to perform operations on data
CO 10. To understand how to fetch data from two or more tables, which is joined
to appear as single set of data
CO 11. To understand nested and larger query as advanced fetching of data to
understand concept of virtual table.
CO 12. To understand how to control user access in a database.




Course Outcomes (OC):

OC 1. Students can demonstrate the concepts of datatypes, variables and
operators in C.

OC 2. Students can implement the concept of control statements and
looping in C program.

OC 3. Students can demonstrate the use of arrays, strings and structures
inC

OC 4. Students can implement modular C program using functions and

pointers.

OC 5. Students can demonstrate the use of arrays, strings and structures
in C.

OC 6. Students able to perform various operations such as insert, update
delete and retrieve data from database using SQL queries.

OC 7. Students able to perform alteration in tables and can restore and
take backup of the database.

OC 8. Students able to perform operations using simple SQL Queries to
fetch data and learns various aggregate functions to get single
value.

OC 9. Students able to perform SQL Queries using JOIN keyword for
joining two or more tables.

OC 10. Students able to perform nested queries using in, exists operators.

OC 11. Students able to create new table by joining one or more tables
and learn how to hide attribute from end user.

OC 12. Students able to restrict the user from accessing data in database.

OC 13. Students should be able to create, manipulate the database
management system to evaluate the business information
problem.




Module 1:- Programming with C

1. Practical 1:-

a. To calculate simple interest taking principal, rate of interest and number
of years as input from user. Write algorithm & draw flowchart for the
same.

b. Write a program to find greatest of three numbers using conditional
operator. Write algorithm & draw flowchart for the same.

c. Write a program to check if the year entered is leap year or not. Write
algorithm & draw flowchart for the same.

2. Practical 2:-

Write a program to calculate roots of a quadratic equation.

Write a menu driven program using switch case to perform add / subtract

/ multiply / divide based on the users choice.

c. Write a program to print the pattern of asterisks.

3. Practical 3

a. Write a program using while loop to reverse the digits of a number.

b. Write a program to calculate the factorial of a given number.

c

4

cTo

. Write a program to print the Fibonacci series.
. Practical 4
a. Write a program to print area of square using function.
b. Write a program using recursive function.
c. Write a program to square root, abs() value using function.
d. Write a program using goto statement .
5. Practical 5
a. Write a program to print rolino and names of 10 students using array.
b. Write a program to sort the elements of array in ascending or
descending order
. Practical 6
a. Write a program to extract the portion of a character string and print the
extracted part.
b. Write a program to find the given string is palindrome or not.
c. Write a program to using strlen(), strcmp() function .
7. Practical 7
Write a program to swap two numbers using a function. Pass the values to
be swapped to this function using call-by-value method and call-by-
reference method.
8. Practical 8
a. Write a program to read a matrix of size m*n.
b. Write a program to multiply two matrices using a function.
9. Practical 9
Write a program to print the structure using
Title
Author
Subject
Book ID
Print the details of two students.
10. Practical 10
Create a mini project on “Bank management system”. The program should
be menu driven.

-

30 Hrs




Module 2

1. Conceptual Designing using ER Diagrams (ldentifying entities,
attributes, keys and relationships between entities, cardinalities,
generalization, specialization etc.)

2. Perform the following:

o Viewing all databases

o Creating a Database

o Viewing all Tables in a Database

o Creating Tables (With and Without Constraints)

o Inserting/Updating/Deleting Records in a Table

P

3. erform the following:
o Altering a Table
o Dropping/Truncating/Renaming Tables
o Backing up / Restoring a Database

4.  Perform the following:

o Simple Queries
o Simple Queries with Aggregate functions
5.  Queries involving
o Date Functions
o String Functions
o Math Functions
6. Join Queries
o Inner Join
o Outer Join
7.  Subqueries
o With IN clause
. With EXISTS clause
8.  Converting ER Model to Relational Model and apply Normalization on
database. (Represent entities and relationships in Tabular form,
Represent attributes as columns, identifying keys and normalization
up to 3rd Normal Form).
9. Views
o Creating Views (with and without check option)
o Dropping views
o Selecting from a view
10. DCL statements
o Granting and revoking permissions
o Saving (Commit) and Undoing (rollback)

30 Hrs

10

Text Books:

1.“Fundamentals of Database System”, EImasri Ramez, Navathe Shamkant, Pearson
Education, Seventh edition, 2017 .

2.Database Management Systems”, Raghu Ramakrishnan and Johannes Gehrke,
3rd Edition, 2014

1"

Reference Books:

1. MASTERING C, K. R. Venugopal and Sudeep R. Prasad, Tata McGraw-Hill
Publications.

2. “A Computer Science —Structure Programming Approaches using C”, Behrouz




Forouzan, Cengage Learning.

3. Schaum’s outlines “Programming with C”, Byron S. Gottfried, Tata McGraw-Hill

Publications.
4. “Basics of Computer Science”, Behrouz Forouzan , Cengage Learning.

()]

Publication.
6. “Programming in ANSI C”, E. Balaguruswamy, Tata McGraw-Hill Education.
7. “MySQL: The Complete Reference”, Vikram Vaswani , McGraw Hill, 2017.
8. “Learn SQL with MySQL: Retrieve and Manipulate Data Using
Commands with Ease”, Ashwin Pajankar, BPB Publications, 2020.

“Programming Techniques through C”, M. G. Venkateshmurthy, Pearson

SQL

12

Internal Continuous Semester End Examination: 60%
Assessment: 40%

13

Continuous Evaluation 30 marks practical exam of 2 hours duration
through:

Students are expected to attend
each practical and submit the
written practical of the previous
session. Performing Practical and
writeup  submission  will be
continuous internal evaluation. 2.5
marks can be awarded for each
practical performance and writeup
submission totalling to 50 marks
and can be converted to 20 marks.

14

Format of Question Paper: Duration 2 hours. Certified copy of Journal is

compulsory to appear for the practical examination
Practical Slip:

Q1. From Module 1 13 marks

Q2. From Module 2  12marks

Q3. Journal and Viva 05 marks




Vocational Skill Course (VSC)
Name of the course: Combinational and Sequential Design

Sr.No

Heading

Particulars

1

Description the
course :
Including but Not
limited to:

Combinational and Sequential Design is a course that
focuses on digital electronics and the design of circuits that
combine multiple digital components. The course covers the
theoretical and practical aspects of both combinational and
sequential circuit design, as well as their applications.

Digital circuits are used in many electronic devices, including
computers, smartphones, and communication systems. The
design of these circuits is critical to the performance and
functionality of these devices. Understanding the basics of
combinational and sequential design is essential for anyone
interested in pursuing a career in the field of digital
electronics.

The course will cover the various techniques and tools used
in digital circuit design, including Boolean algebra and K-map
simplification.

The course is highly relevant in today's technological
landscape, as all modern electronics devices are based on
digital circuits. The skills learned in the course are highly
useful in various fields, such as computer and electronics
engineering, telecommunications, and robotics.

The application of combinational and sequential design is
quite broad, and the skills acquired from the course can be
applied in various areas. Students will be able to design
digital circuits, troubleshoot and repair digital circuits, and
optimize circuit performance.

The course is highly interesting and engaging, providing
students with the opportunity to explore and analyze complex
digital circuitry. It is also connected to other courses such as
Digital Logic Design, Computer Organization, and
Microcontrollers.

The demand for professionals with digital circuit design skills
is high in various industries such as electronics,
semiconductors, telecommunications, and computing. There
is an increasing demand for professionals with these skills,




and job prospects are promising for those with a solid
background in digital circuit design.

In summary, Combinational and Sequential Design is a
course that offers students a comprehensive understanding
of digital circuits' design principles and techniques. The
knowledge and skills gained from this course are highly useful
and applicable in various industries, with promising career

prospects.
2 Vertical : Vocational Skill Course(VSC)
3 Type : Practical
4 Credits : 2 credits (60 hours in a semester)
5 Hours Allotted : 60 Hours
6 Marks Allotted: 50 Marks
7 Course Objectives(CO):
CO 1.To provide students with a comprehensive understanding of combinational and
sequential circuit design principles and techniques.
CO 2.To enable students to apply Boolean algebra, K-map simplification, and other
design techniques to create optimized digital circuits.
CO 3.To equip students with the necessary tools and skills to implement arithmetic
circuits, data path circuits, and memory circuits.
CO 4.To enable students to analyze and troubleshoot digital circuits to ensure optimal
performance.
CO 5.To provide students with hands-on practical experience in designing and
implementing digital circuits using simulation software and real-world hardware.
8 Course Outcomes (OC):
OC 1. Students can explain the differences between combinational and sequential
circuits, and identify their different applications.
OC 2. Students can define the concept of Boolean algebra and its importance in
digital circuit design.
OC 3. Students can explain and apply the principles of K-map simplification and other
design techniques.
OC 4. Students can design and construct combinational circuits using Boolean
algebra and K-maps.
OC 5. Students can design and implement arithmetic circuits such as adders,
subtractors, and multipliers.
OC 6. Students can design and implement data path circuits such as registers,
multiplexers, and decoders.
OC 7. Students can implement digital circuits using breadboards, logic probes, and
oscilloscopes.
OC 8. Students can troubleshoot and verify the correctness of digital circuits using
real-world hardware and measure their performance using various metrics.
9 Modules:-

Module 1:




Study of Logic gates and their ICs and universal gates:

a. Study of AND, OR, NOT, XOR, XNOR, NAND and NOR

gates

Study of IC 7400, 7402, 7404, 7408, 7432, 7486, 74266
Implement AND, OR, NOT, XOR, XNOR using NAND gates.
Implement AND, OR, NOT, XOR, XNOR using NOR gates.

2. Implement the given Boolean expressions using
minimum number of gates.

a. Verifying De Morgan’s laws.

b. Implement other given expressions using minimum number
of gates.

c. Implement other given expressions using minimum number
of ICs.

3. Implement combinational circuits. 30 Hrs

a. Design and implement combinational circuit based on the
problem given and minimizing using K-maps. (Various
Equations, SOP, POS forms can be given)

4. Implement code converters.

a. Design and implement Binary — to — Gray code converter.

b. Design and implement Gray — to — Binary code converter.

c. Design and implement Binary — to — BCD code converter.

d. Design and implement Binary — to — XS-3 code converter.

5. Implement Adder and Subtractor Arithmetic circuits.

a. Design and implement Half adder and Full adder.

b. Design and implement BCD adder.

c. Design and implement XS — 3 adder.

d. Design and implement binary subtractor.

e. Design and implement BCD subtractor.

b. Design and implement XS — 3 subtractor.

Module 2:

6. Implement Arithmetic circuits.

a. Design and implement a 2-bit by 2-bitultiplier.

b. Design and implement a 2-bit comparator.

7. Implement Encode and Decoder and Multiplexer and
Demultiplexers.

a. Design and implement 8:3 encoder.

b. Design and implement 3:8 decoder.

c. Design and implement 4:1 multiplexer. Study of IC 74153,
74157

d. Design and implement 1:4 demultiplexer. Study of IC 74139 30 Hrs

e. Implement the given expression using IC 74151 8:1
multiplexer.

f. Implement the given expression using IC 74138 3:8 decoder.

8. Study of flip-flops and counters.

a. Study of flip-flops and counters.

b. Study of IC 7473.

c. Study of IC 7474.

d. Study of IC 7476.

e. Conversion of Flip-flops.




f. Design of 3-bit synchronous counter using 7473 and required
gates.

g. Design of 3-bit ripple counter using IC 7473.

9. Study of counter ICs and designing Mod-N counters.

a. Study of IC 7490, 7492, 7493 and designing mod-n counters
using these.

b. Designing mod-n counters using IC 7473 and 7400 (NAND
gates)

10. Design of shift registers and shift register counters.

a. Design serial —in serial — out, serial — in parallel — out,
parallel — in serial — out, parallel — in parallel — out and
bidirectional shift registers using IC 7474.

b. Study of ID 7495.

c. Implementation of digits using seven segment displays.

10

Text Books
1. Digital Electronics and Logic Design, N. G. Palan, Technova

1

Reference Books

1. Digital Principles and Applications, Malvino and Leach, Tata McGrawHiill

2. Modern Digital Electronics, R. P. Jain, Tata McGrawHill

3. Digital Design, M. Morris R. Mano, Michael D. Ciletti, Pearson Education, 2012

12

Internal Continuous Semester End Examination: 60%
Assessment: 40%

13

Continuous Evaluation 30 marks practical exam of 2 hours duration
through:

Students are expected to attend
each practical and submit the
written practical of the previous
session. Performing Practical and
writeup  submission  will be
continuous internal evaluation. 2.5
marks can be awarded for each
practical performance and writeup
submission totalling to 50 marks
and can be converted to 20 marks.

14

Format of Question Paper: Duration 2 hours. Certified copy of Journal is
compulsory to appear for the practical examination

Practical Slip:

Q1. From Module 1 13 marks

Q2. From Module 2 12marks

Q3. Journal and Viva 05 marks




Skill Enhancement Course (SEC)

Name of the Course: Office Tools for Data Management

Sr.No. Heading Particulars
1 Description the e Introduction: The MS Access course offers a
course: comprehensive understanding of Microsoft's relational

database management system, making it a valuable skill in
today's data-driven environment. This course is designed to
empower individuals with the tools needed to efficiently
organize, manage, and analyse data.

+ Relevance and Usefulness: It provides practical insights
into leveraging a relational database system for enhanced
efficiency and organization. The MS Access course is useful
for individuals seeking to enhance their data management
skills.

o Applications: With applications in various sectors, from
business to research and project management, MS Access
is versatile. It facilitates the creation of databases for tasks
ranging from contact management to complex systems for
inventory and financial analysis.

o Interest and Connection with Other Courses: Its practical
applications and user-friendly interface make it attractive to
individuals looking to boost their data management skills.
The MS Access course establishes a practical link with other
data-related courses, offering foundational knowledge in
database management. It complements courses in data
analysis, business intelligence, and information systems.

« Demand in the Industry: As businesses increasingly rely on
data for decision-making, there is a growing demand for
professionals skilled in database management. Proficiency
in MS Access is particularly sought after in roles involving
data organization, analysis, and reporting.

« Job Prospects: Professionals completing the MS Access
course are well-positioned for roles requiring efficient data
management and analysis. Job prospects include positions
in database administration, data analysis, and business
intelligence, where MS Access proficiency is a valuable

asset.
Vertical : Skill Enhancement Course(SEC)
Type : Practical
Credits : 2 credits

Hours Allotted : 60 Hours

Marks Allotted: 50 Marks

Nojoa AW DN

Course Objectives (CO):




CO 1. Participants will grasp essential database concepts, including tables,
relationships, and normalization principles.

CO 2. Participants will design and construct well-organized databases in MS Access,
showcasing proficiency in table design and data validation.

CO 3. Participants will master the creation of complex queries in MS Access,
enabling them to extract specific information efficiently.

CO 4. Participants will develop expertise in crafting user-friendly forms and interfaces
in MS Access, optimizing data entry processes.

CO 5. Participants will generate comprehensive reports in MS Access,
demonstrating skills in grouping, sorting, and presenting data for meaningful
analysis.

Course Outcomes (OC):

OC 1. Participants can explain normalization importance, identify table relationships,
and justify database design choices.

OC 2. Participants create well-structured MS Access databases with proper
relationships, data types, and normalization.

OC 3. Participants execute advanced queries in MS Access, retrieving specific
information based on diverse criteria.

OC 4. Participants design intuitive MS Access forms, incorporating controls for an
efficient and user-friendly data entry experience.

OC 5. Participants produce insightful MS Access reports, organizing and presenting
data effectively for analysis.

Modules:- All Practicals are based on MS Access
Module 1:

Practical 1:

A. Getting familiar with MS Access Ribbon options.

B. With the help of access wizard Create Database. Add 2 Tables.
In each table add 5 columns of different data types. Add 10-10
entries in each table. Add necessary integrity constraints.

C. Use the Table Wizard to create a table. Add and delete fields in
an existing table. Establish an input mask and validation rule for
fields within a table. Switch between the Design and Datasheet
views of a table.

Practical 2:
A. Create and use an Input Mask to enter the data in sample table.
B. Adding records in table by using Datasheet View, using a Form
and using SQL.
C. Create the Employee Database with necessary table and data
and then implement the following transitions:
e Delete the record for Kelly Marder.
e Change Pamela Milgrom's salary to $59,500.
¢ Use the Replace command to change all occurrences of
"Manager" to "Supervisor".

30 Hrs

Practical 3:
A. Create the Bookstore database with necessary table and data
and modify the database to accommodate the following:




i. Add the book Exploring Microsoft Office 2000 Vol Il
(ISBN: 013-011100-7) by Grauer/Barber, published in
1999 by Prentice Hall, selling for $45.00.

ii. Change the price of Memory Management for All of Us
to $29.95.
iii. Delete The Presentation Design Book.

B. Create a table employ with (idno, name, job, age, salary).
Insert 10 records. Create a query to display the information of
all managers. Create a query to display the names of employs
who's salary is >15000.

C. Use the Form Wizard to create a form, Move and size controls
within a form. Use the completed form to enter data into the
associated table.

Practical 4:

A. Add fields to an existing table. Use the Lookup Wizard to
create a combo box. Add controls to an existing form to
demonstrate inheritance. Add command buttons to a form.

B. Generate and use various the queries using Query Wizards.

C. Generate and use various the Query with User Input.

D. Demonstrate use of Expression Builder.

Practical 5:

A. Use the report wizard to create a new report. Modify an
existing report by adding, deleting, and/or modifying its
controls.

B. Create a query containing a calculated control. Then, create
report based on that query. Use the Sorting and Grouping
command to add a group header and group footer to a report.

C. Use action queries to modify a database. Create a crosstab
query to display summarized values from a table.

Module 2:

Practical 6:

A. Create and Open a database with multiple tables; Identify the
one-to-many relationships within the database and to produce
reports based on those relationships.

B. Create and Open a database with multiple tables; Identify the
one-to-one relationships within the database and to produce
reports based on those relationships.

C. Create and Open a database with multiple tables; Identify the
Many-to-Many relationships within the database and to produce
reports based on those relationships.

Practical 7:
A. Demonstrate use of look up tables.
B. Use the Report Wizard to create a report having the following
requirements:
i. Select the LastName field from the Author table.
i. Select the Title and Price fields from the Book table.
iii. Select the PubName field from the Publisher table.

30 Hrs




iv.  View the data by Publisher.

v. Add a grouping level using LastName.

vi.  Sort the report by the Title field in ascending order.

vii.  Choose Stepped layout and Portrait orientation.

viii.  Type Book List as the report’s title.

C. Define the relationship between two tables and add a subform
to a form.

Practical 8:

A. Import an Access table from an Excel workbook. Create a one-
to-many relationship between tables in a database. Create a
multiple-table query.

B. Import external data from the Excel spreadsheet file Bookstore.

i.  Make sure Import the source data into a new table in the
current database is selected.

ii. Select the Author worksheet.

iii.  Make sure that First Row Contains Column Headings is
selected.

iv.  For the AuthorlD field, set the Data Type option to Long
Integer and set the Indexed option to Yes (No
Duplicates).

v. Select Choose my own primary key and make sure the
AuthorlD field is selected.

vi.  Save the table with the name Author.

C. Export data from access to various formats.

Practical 9:

A. Relationships: Create and Use Author and Book Table.

i.  Create a relationship between the AuthorlD field in the
Author table and the AuthorCode field in the Book table.
Put a checkmark in the box labeled Enforce Referential
Integrity.

i. Create a relationship between the PublD field in the
Publisher table and the PublD field in the Book table.
Put a checkmark in the box labeled Enforce Referential
Integrity.

B. Create a switchboard; Use the Link Tables command to
associate tables in one database with the objects in a different
database.

C. Create an AutoExec and a Close Database macro and
demonstrate the use.

Practical 10:

A. Create the College Library database find out the following: -

i.  Total no. of copies of books subject wise.

i. Areportdisplays all books group by Publisher.

iii.  Areport displays all books group by Book Title.

iv.  Areport displays all books group by Book Edition

B. Demonstrate the use of Database Splitter Wizard by splitting
database.

C. Make Access database as an executable-only

Online reference/Text Books
1. https://www.quackit.com/microsoft access/tutorial/




2. https://www.tutorialspoint.com/ms_access/index.htm
3. Access 2016 in easy steps, by Mike McGrath, In Easy Steps, 1st Edition, 2017
4. Relational Databases and Microsoft Access, by Ron McFadyen, 1st Edition

1" Reference Books

1. MICROSOFT ACCESS 2019 by David Murray, Kendall Hunt Publishing, 18t
Edition, 2020.

2. Step by Step Microsoft Access 2013, by Joyce Cox and Joan Lambert, 15t Edition,
Microsoft Press, 2013

3. Access 2019 Bible, by Michael Alexander, Richard Kusleika, Wiley, 15t Edition,

2018
4. Access 2019 For Dummies, by Laurie A. Ulrich, Ken Cook, Wiley, 15t Edition, 2018
12 Internal Continuous Assessment: | Semester End Examination: 60%
40%
13 Continuous Evaluation through: | 30 marks practical exam of 2 hours duration

Students are expected to attend
each practical and submit the
written practical of the previous
session. Performing Practical and
writeup submission will be
continuous internal evaluation. 2.5
marks can be awarded for each
practical performance and writeup
submission totalling to 50 marks
and can be converted to 20 marks.

14 Format of Question Paper: Duration 2 hours. Certified copy of Journal is
compulsory to appear for the practical examination

Practical Slip:

Q1. From Module 1 13 marks

Q2. From Module 2  12marks

Q3. Journal and Viva 05 marks

Name of the Course: Fundamentals of Telecommunication Systems

Sr.No Heading Particulars
1 Description the The course on Fundamentals of Telecommunication
course : Systems aims to provide an in-depth understanding of the
Including but Not basic concepts and theories of signals and systems, as
limited to: well as their applications in the field of telecommunication

engineering. The course also focuses on the latest trends
in 5G technology, providing students with insights into the
driver, pillars, and challenges of 5G networks.

Relevance and Usefulness: The course is highly relevant
to students pursuing degrees in electronics and
communication engineering, as well as those interested
in telecommunications engineering. By focusing on key
concepts and terminologies, such as sets, mappings,
functions, and systems operators, the course provides a
foundation for understanding both the theoretical and




practical aspects of signals and systems. Additionally, the
course helps students understand the role of 5G
technology in enabling advanced wireless
communication and the internet of things (loT), which can
be useful for developing innovative applications and
services.

Application and Interest: By completing the course,
students will be equipped to apply their knowledge and
skills in a range of industries and sectors, including
telecommunication, internet of things, and wireless
communication. The course is also highly engaging, as it
covers several fascinating topics, including wireless
communication, 5G technology, and loT, among others.

Connections with Other Courses: The course has links
with other courses in electronics and communication
engineering, including digital signal processing,
telecommunication theory and practice, mobile
communication, Information Technology and internet of
things.

Demand in the Industry and Job Prospects: Graduates
with a background in signals and systems and 5G
technology are in high demand in the telecommunication
industry, as there is an increasing need for professionals
who can design, implement, and oversee advanced
communication networks. Specializations in 5G
technology and signals and systems can open up a range
of job prospects, including roles such as
telecommunications engineer, network architect, systems
engineer, and wireless communication developer, among
others.

In conclusion, the course in signals and systems and 5G
technology is highly relevant and useful for students
pursuing degrees in electronics and communication
engineering and Information Technology. The course is
engaging and provides a solid foundation in key concepts
and technologies, enabling students to pursue a range of
job prospects within the telecommunication industry.

2 Vertical : Skill Enhancement Course(SEC)
3 Type : Theory

4 Credits : 2 credits (30 hours in a semester)
5 Hours Allotted : 30 Hours

6 Marks Allotted: 50 Marks

7 Course Objectives(CO):

CO 1. Identify the fundamental concepts and terminologies of signals and
systems theory through an introduction to sets, mappings, functions, and
systems operators.




CO 2.

CO 3.

CO 4.

CO 5.

CO 6.

Demonstrate knowledge of the properties of continuous-time signals and
systems, transformations of the independent variable, properties of
functions, and representation of arbitrary functions.

Demonstrate knowledge of the properties of discrete-time signals and
systems, transformations of the independent variable, properties of
sequences, and representation of arbitrary sequences.

Analyze the drivers for 5G technology, identify the 10 pillars of 5G, and
describe the evolution of wireless communication from LTE technology to
beyond 4G.

Discuss the 5G internet of things (loT), explain networking reconfiguration
and virtualization support, and identify the mobility and quality of service
control in 5G networks.

Evaluate the challenges of small cells in 5G mobile networks and identify
the capacity limits and achievable gains with densification.

Course Outcomes (OC):

OC 1.

OC 2.

OC 3.

OC 4.

OC 5.

OC 6.

Identify the fundamental concepts and terminologies of signals and
systems theory through an introduction to sets, mappings, functions, and
systems operators.

Demonstrate knowledge of the properties of continuous-time signals and
systems, transformations of the independent variable, properties of
functions, and representation of arbitrary functions.

Demonstrate knowledge of the properties of discrete-time signals and
systems, transformations of the independent variable, properties of
sequences, and representation of arbitrary sequences.

Analyze the drivers for 5G technology, identify the 10 pillars of 5G, and
describe the evolution of wireless communication from LTE technology to
beyond 4G.

Discuss the 5G internet of things (IoT), explain networking reconfiguration
and virtualization support, and identify the mobility and quality of service
control in 5G networks.

Evaluate the challenges of small cells in 5G mobile networks and identify
the capacity limits and achievable gains with densification.

Modules:-
Module 1: Signals and Systems:

1.

Signals and Systems: Introduction, Signals, Systems, Why
Signals and Systems? Preliminaries, Overviews, Sets, Mappings,
Functions, Sequences, Abuse of notations, System operators,
Basic Signal Properties.

Continuous-Time  Signals and  Systems: Overview,
Transformations of the Independent Variable, Transformations and
the Dependent Variable, Properties of functions, Elementary
functions, Representation of Arbitrary Functions using elementary
functions, Continuous -time systems, Properties of systems,
Discrete-Time Signals and Systems: Overview, Transformations
of the independent variable, Properties of Sequences, Elementary
Sequences, Representing Arbitrary Sequences Using Elementary
Sequences, Discrete-Time Systems, Properties of Systems

15 Hrs

Module 2: Fundamentals of 5G Networks

4. Drivers for 5G: Introduction, Historical trend of Wireless

Communication, Evolution of LTE technology to beyond 4G, 5G

15
Hrs




Roadmap, 10 pillars of 5G, 5G in Europe, 5G in Asia, 5G in Asia,
5G Architecture

5. The 5G Internet: Introduction, Internet of Things and Context-
Awareness, Networking Reconfiguration and Virtualisation Support,
Mobility, Quality of Service Control, Emerging Approach for
Resource Over-Provisioning

6. Small Cells for 5G Mobile Networks: Introduction, What are small
cells? Capacity Limits and Achievable Gains with Densification,
Mobile Data Demand, Demand vs Capacity, Small-Cell Challenges,
Conclusions and future directions

10

Text Books:

1. Signals and Systems, Michael Adams, University of Victoria, 3" Edition, 2012

2. Fundamentals of 5G Mobile Networks, Edited by Jonathan Rodriguez, Wiley
Publications, 2015

1 Reference Books
1. Signals and Systems, Michael Adams, University of Victoria, 3™ Edition, 2012
2. Fundamentals of 5G Mobile Networks, Edited by Jonathan Rodriguez, Wiley
Publications, 2015
12 | Internal Continuous Assessment: 40% | Semester End Examination: 60%
13 | Continuous Evaluation through: Format of Question Paper:
Class test of 1 of 15 marks External Examination (30 Marks)—
Class test of 2 of 15 marks 1 hr duration
Average of the two: 15 marks
Quizzes/ Presentations/ Assignments: 5
marks
Total: 20 marks
14 Format of Question Paper: (Semester End Examination : 30 Marks.

Duration:1 hour)
Q1: Attempt any two (out of four) from Module 1 (15 marks)
Q2: Attempt any two (out of four) from Module 2 (15 marks)




