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Scheme for Second Year B.Tech. Program in Computer Engineering : Semester Il (Autonomous)
(Academic Year 2020-2021)

Semester Il

Teaching Scheme Semester End Examination (A) Continuous Assessment (B) Ag(g;ig;te Credits earned
Sr Course Code Course Theory | Practical | Tutorial .| Duration Oral & End Sem Term Term Avg (TT1 | Term Work A
(hrs.) (hrs.) (hrs.) Credits (Hrs) Theory Oral Pract Pract Exam Test1 Test 2 &1T2) Total Total
Total (TT1) (TT2)
DJ19CEC301 Engineering Mathematics-11l 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3
1 4
DJ19CET301 Engineering Mathematics-Ill Tutorial - - 1 1 - - - - -- - - - - 25 25 25 1
DJ19CEC302 Data Structures 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3
2 4
DJ19CEL302 Data Structures Laboratory - 2 - 1 2 - - - 25 25 - - - 25 25 50 1
DJ19CEC303 Discrete Structures 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3
3 4
DJ19CET303 Discrete Structures Tutorial - - 18 1 - - - - - - - - - 25 25 25 1
DJ19CEC304 Database Management Systems 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3
4 a4
DJ19CEL304 Database Management Systems Laboratory -- 2 - 1 2 - - - 25 25 - - - 25 25 50 1
DJ19CEC305 Digital Electronics 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3
5 4
DJ19CEL305 Digital Electronics Laboratory - 2 - 1 2 - - - 25 25 - - -- 25 25 50 1
6 |DJ19CEL306 Programming Laboratory-I ( Java) - 4* - 2 2 - - - 50 50 - - - 50 50 100 2 2
7 |DJ19A2 Innovative Product Development-| - 2 - - - - - - -- - - - -- -- -- - - -
8 |[DJ19A3 Constitution of India 1 - - - - - - - - - - - - - - - - -
Total 16 12 2 22 23 375 0 0 125 500 125 125 125 175 300 800 22 22
* 2 hours shown as Practical’s to be taken class wise and other 2 hours to be taken as batch wise
$ Tutorial to be taken classwise
Prepared by: HoD
Name and Signatures (with date) Department of Computer Engineering Vice-Principal Principal
Checked By

Name and Signatures (with date)




Shri Vile Parle Kelava

i Mandal's
DWARKADAS J. SANGHVI COLLEGE OF ENGINEERING Q

ed to the Ur rsity of Mumbai)

rade (CGPA : 3.18)

{Autonomous College

Scheme for Second Year B.Tech. Program in Computer Engineering : Semester IV (Autonomous)
(Academic Year 2020-2021)

Semester IV

Teaching Scheme Semester End Examination (A) Continuous Assessment (B) Ag(g;ig;te Credits earned
Termwork
Sr Course Code Course Theory | Practical | Tutorial . ) oral & End Sem | Term Term Avg (TT1 CA
(hrs.) (hrs.) (hrs.) Credits | Duration | Theory Oral Pract Pract Exam Test1 Test 2 &172) | Term work Total
Total (TT1) (TT2) Total

DJ19CEC401 Engineering Mathematics-IV 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3

1 4
DJ19CET401 Engineering Mathematics-1V Tutorial - - 1 1 - - - - -- - - - - 25 25 25 1
DJ19CEC402 Formal Language & Automata Theory 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3

2 4
DJ19CET402 Formal Language & Automata Theory Tutorial - - 1 1 - - - - -- - - - - 25 25 25 1
DJ19CEC403 Operating System 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3

3 4
DJ19CEL403 Operating System Laboratory - 2 - 1 2 - - - 25 25 - - - 25 25 50 1
DJ19CEC404 Analysis of Algorithms 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3

4 4
DJ19CEL404 Analysis of Algorithms Laboratory -- 2 - 1 2 - - - 25 25 - - - 25 25 50 1
DJ19CEC405 Computer Networks 3 - - 3 3 75 - - - 75 25 25 25 - 25 100 3

5 4
DJ19CEL405 Computer Networks Laboratory - 2 - 1 2 - - - 25 25 - - -- 25 25 50 1
DJ19IHC1 Universal Human Values 2 - - 2 3 75 - - - 75 25 25 25 - 25 100 2

6 3
DJ19IHT1 Universal Human Values Tutorial -- - 1 1 - - - - -- - - - - 25 25 25 1

7 |DJ19A4 Innovative Product Development-Il -- 2 - - - - - - -- - - -- -- -- -- - - -

17 8 3 23 24 450 0 0 75 525 150 150 150 150 300 825 23 23

Prepared by: HoD
Name and Signatures (with date) Department of Computer Engineering Vice-Principal Principal

Checked By

Name and Signatures (with date)




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111 (Autonomous)

(Academic Year 2020-2021)

Program: Second Year B.Tech. in Computer Engineering

Semester : 111

Course : Engineering Mathematics-111

Course Code:DJ19CEC301

Course : Engineering Mathematics-111 Tutorial

Course Code:DJ19CET301

Teaching Scheme

Evaluation Scheme

(Hours / week) Semester End Examination | Continuous Assessment Marks
Marks (A) (B) Total
Term Term marks
Theory Test1 Test 2 AVG. (A+B)
Lectures Practical Tutorial Tthl
Credits 75 25 25 25 100
Laboratory Examination Term work
Total
oral | o ypotortal ]| Term
- . aboratory ini projec
Oral Practical &PI:IICIIC Work presentation/ work 25
3 - 1 4 Journal
- -- -- - 25 25

Pre-requisite: Engineering Mathematics — I & Engineering Mathematics — 11

Course Obijectives:

The objective of this course is to introduce students with basic Integral Transform techniques. Application of
these transforms techniques in solving ordinary differential equations. It will familiarize the students with

some higher level concepts that will prepare them for future research and development projects.

Outcomes: On completion of the course, learner will be able to:

PonE

Use Laplace and inverse Laplace Transform to the Ordinary Differential Equations.
Expand the periodic function by using Fourier series and complex form of Fourier series.
Apply Fourier Transform in the future subjects like signal processing.
Apply the concept of Z- transformation and its inverse of the given sequence.




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111 (Autonomous)

(Academic Year 2020-2021)

Detailed Syllabus: (unit wise)

Unit

Description

Duration

1

Laplace Transform

Introduction, Definition of Laplace transform, Laplace transform of some standard
functions 7,e®,sinat ,cosat,sinhat ,coshat ,t* ,erf\/t , Heavi-side unit step, dirac-delta
function, LT of periodic function. Properties of Laplace Transform: Linearity, first
shifting property, second shifting property, multiplication by ¢», division by t , Laplace
Transform of derivatives and integrals, change of scale property. (without proof)

Inverse Laplace Transform

Inverse Laplace Transform by Partial fraction method, Convolution theorem

Application to solve initial and boundary value problem involving Ordinary differential
equations and simultaneous differential equations.

14

Fourier series

Dirichlet’s conditions, Fourier series of periodic functions with period 2mand 2L and ,
Fourier series for even and odd functions, Half range sine and cosine Fourier series,
Parsevel’s identities (without proof), Complex form of Fourier series, Orthogonal and
Orthonormal set of functions. Fourier Integral representation.

10

Fourier Transform

Definition: Introduction to Fourier Transform and Inverse Fourier Transform, Fourier
Cosine Transform and Fourier Sine Transform of Functions, Evaluation of Fourier
Transform of various functions, Properties: Linearity Property and Shifting Properties of
Fourier Transform, Change of Scale and Modulation Properties of Fourier Transform,
Fourier Transform of Derivative and Integral of a Function, Fourier Transform of
Convolution of two functions, Parseval's Identity, Evaluation of Definite Integrals using
Properties of Fourier Transform, Fourier Transform of Dirac Delta Function, Finite
Fourier Transform, Finite Fourier Sine Transformm, Finite Fourier Cosine Transform

12

Z transform

Z-transform of standard functions such as Z (a"), Z (n").

Properties of Z-transform :Linearity, Change of scale, Shifting property, Multiplication
of K, Initial and final value, Convolution theorem (all without proof)

Inverse Z transform: Binomial Expansion and Method of Partial fraction.

Books Recommended:
Text books:

1.
2.

Higher Engineering Mathematics by Grewal B. S. 38th edition, Khanna Publication 2005
Advanced Engineering Mathematics by Kreyszig E. 9t edition, John Wiley

Reference Books:

1.

2.
3.
4

Advanced Engg. Mathematics by C. Ray Wylie & Louis Barrett. TMH International Edition
Mathematical Methods of Science and Engineering by Kanti B. Datta, Cengage Learning

Integral Transforms and their Engineering Applications by Dr. B. B. Singh, Synergy Knowledgewar

Laplace Transforms by Murry R. Spieget, Schaun®s out line series-McGraw Hill Publication

Evaluation Scheme:
Semester End Examination (A):
Theory:

1.Question paper based on the entire syllabus, summing up to 75 marks.
2. Total duration allotted for writing the paper is 3 hrs.




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111 (Autonomous)
(Academic Year 2020-2021)

Continuous Assessment (B):

Theory:

1. Two term tests of 25 marks each will be conducted during the semester out of which; one will be a
compulsory term test (on minimum 02 Modules) and the other can either be a term test or an assignment on
live problems or a course project.

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the two tests will be considered for final grading.

Tutorial: (Term work)
Term work shall consist of minimum 8 Tutorials covering the entire modules.

The distribution of marks for term work shall be as follows:
Tutorial— 25 marks

The final certification and acceptance of term work will be subject to satisfactory performance of tutorial work and
upon fulfilling minimum passing criteria in the term work.

List of Tutorials:

Laplace Transform problems based on standard forms and special function
Properties of Laplace Transform

Inverse Laplace Transform, Convolution theorem

Application of Laplace Transform

Fourier Series, Half Range Series

Complex form of Fourier series, Fourier Integral representation

Fourier Transform, FST, FCT

Properties of Fourier Transform

Evaluation of integrals by FT, Finite Fourier Transform

10. Z- Transform and its properties

11. Inverse Z — Transform

© ©® NSk wDNRE



Syllabus for Second Year B.Tech Program in Computer Engineering - Semester 111
(Autonomous)
(Academic Year 2020-21)

Program: Second Year B.Tech. in Computer Engineering

Semester : 111

Course : Data Structures

Course Code:DJ19CEC302

Course : Data Structures Laboratory

Course Code:DJ19CEL302

Teaching Scheme

Evaluation Scheme

(Hours / week) Semester End Examination Continuous Assessment Marks
Marks (A) (B) Total
Term Term marks
Theory Test 1 Test 2 Avg. (A+B)
Lectures Practical Tutorial Tota}l
Credits 75 25 25 25 100
Laboratory Examination Term work
Total
oral | aborat M.TL.“O”E." ’t , | Term
. - aboratory INl projec
Oral Practical &P;&I\ctlc Work presentation/ work 50
3 2 _ 4 Journal
- -- 25 15 10 25

Prerequisite: Computer Programming (C Programming)

Objectives:

To introduce students the concepts of various data structures, their operations and applications for

solving real time complex problems.

Outcomes: On completion of the course, learner will be able:

g s wDd e

To understand different searching and sorting Techniques.
To perform various operations on linear and non linear Data structures.
To implement linear data structures for different applications.

To demonstrate use of non linear data structures in Various applications.
To understand and apply various hashing techniques.




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111

(Autonomous)
(Academic Year 2020-2021)

Detailed Syllabus: (unit wise)

Unit

Description

Duration

Introduction

Types: Primitive, Non primitive, Linear, Non linear Data structures, Single
and Multidimensional arrays: Memory representation, introduction to time and
space complexity.

Searching- Search Techniques, Sequential search, variant of sequential search-
sentinel search, Binary search, Fibonacci search.

Sorting- Types of sorting-Internal and external sorting, Sorting methods-
Insertion sort, Selection sort, Quick sort.

06

Linked list

Comparison of sequential and linked organizations, Dynamic Memory
Management, Linked List Abstract Data Type, Linked list operations, Types of
linked list- Linear and circular linked lists, Doubly Linked List and operations,
Circular Linked List, Singly circular linked list, Doubly Circular linked list,
Polynomial Manipulations - Polynomial Addition and Subtraction.

08

Stacks

Stacks- Concept, Primitive operations, Stack Abstract Data Type, Representation
of Stacks Using Sequential Organization, stack operations, Multiple Stacks,
Applications of Stack-Expression Evaluation and Conversion, Polish notation
and expression conversion, Postfix expression evaluation, Parenthesis
Correctness, Linked Stack and Operations.

06

Queues:

Concept, Queue as Abstract Data Type, Realization of Queues Using Arrays ,
Circular Queue, Advantages of using circular queues, Multi-queues, D queue,
Priority Queue, Array implementation of priority queue, Linked Queue and
operations.

06

Trees and Graphs :

Trees: Basic terminology, Tree Traversals: Basic terminology, representation
using array and linked list, Tree Traversals: Operations on binary tree:
Finding Height, Leaf nodes, counting no of Nodes etc., Binary Search
trees(BST): Insertion, deletion of a node from BST. (TBT): Height
Balanced Tree (AVL): Rotations on AVL tree, Expression Trees.

Graphs: Terminology and representation, Graph Traversals: Breadth First
Search and Depth First Search, Topological Sort.

11

Hashing techniques :

05




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111
(Autonomous)
(Academic Year 2020-2021)

Hash table, Hash functions and Collision, Dynamic Hashing: Motivation for
Dynamic Hashing, Dynamic Hashing using Directories, directory less
Dynamic Hashing, Bloom Filters , Bloom Filter Designs, Count Min Sketch.

List of Laboratory Experiments: (At Least 12)

Suggested Experiments:

Note: Students are required to complete 12 experiments. At least one experiments is mandatory from each
topic .

Any other experiment based on syllabus may be included, which would help the learner to understand
topic/concept.

Sorting

e Implementation of Insertion sort, Selection sort menu driven program

e Implementation of Quick Sort.

Searching
e Implementation of searching methods Sequential search.

e Implementing variant of sequential search- sentinel search, Binary search, Fibonacci search.

Link List
e Implementation of Linked Lists menu driven program.

e Implementation of different operations on linked list — copy, concatenate, split, reverse, count no.
of nodes etc.

e Implementation of polynomials operations (addition, subtraction) using Linked List.
e Implementations of Linked Lists menu driven program (stack and queue).
e Implementations of Double ended queue using Linked Lists.

e Implementation of Priority queue program using Linked List.

e Implementation of Infix to Postfix Transformation and its evaluation program.

e Implementation of Infix to Prefix Transformation and its evaluation program.




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111
(Autonomous)
(Academic Year 2020-2021)

Queue
e Implementation of double ended queue menu driven program.
e Implementation of queue menu driven program.

e Implementation of Priority queue program using array.

e Implementation of BST program.

e Implementation of various operations on tree like — copying tree, mirroring a tree, counting the
number of nodes in the tree, counting only leaf nodes in the tree.

Graph
e Implementation of Graph menu driven program (DFS & BFS).

e Implementation of Topological sort.

Hashing

e Implementation of hashing functions with different collision resolution techniques

Books Recommended:

Text Books:
1. Data Structures using C, Reema Thareja, Oxford
2. Data Structures using C and C++, Rajesh K Shukla, Wiley - India
3. Data Structures Using C, Aaron M Tenenbaum, YedidyahLangsam, Moshe J Augenstein,Pearson
4. Data Structures: A Pseudocode Approach with C, Richard F. Gilberg& Behrouz A.,Forouzan,
Second Edition, CENGAGE Learning
5. Introduction to Data Structure and Its Applications, JeanPaul Tremblay, P. G. Sorenson

Reference Books:
1. C& Data Structures, Prof. P.S. Deshpande, Prof. O.G. Kakde, DreamTech press.
2. Data Structure Using C, Balagurusamy.
3. Data Structures Using C, ISRD Group, Second Edition, Tata McGraw-Hill.

Evaluation Scheme:

Semester End Examination (A):

Theory:

1. Question paper based on the entire syllabus, summing up to 75 marks.

2. Total duration allotted for writing the paper is 3 hrs.

Laboratory:

1. Oral & Practical examination will be based on the entire syllabus including, the practicals performed
during laboratory sessions.

Continuous Assessment (B):




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111
(Autonomous)
(Academic Year 2020-2021)
Theory:

1. Two term tests of 25 marks each will be conducted during the semester out of which; one will be a
compulsory term test (on minimum 02 Modules) and the other can either be a term test or an
assignment on live problems.

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the two tests will be considered for final grading.

4. Students need to solve tutorial on each module having minimum 05 questions.

Laboratory: (Term work)
Laboratory work will be based on DJ19CEL 302 with minimum 12 experiments to be incorporated.

The distribution of marks for term work shall be as follows:

I. Laboratory work (Performance of Experiments): 15 marks

ii. Journal Documentation (Write-up and Assignments: 10 marks
The final certification and acceptance of term work will be subject to satisfactory performance of
laboratory work and upon fulfilling minimum passing criteria in the term work.



Syllabus for Second Year B.Tech. Program in Computer Engineering - Semester 111 (Autonomous)

(Academic Year 2020-2021)

Program: Second Year B.Tech. in Computer Engineering Semester : 111
Course: Discrete Structures Course Code:DJ19CEC303
Course: Discrete StructuresTutorial Course Code:DJ19CET303
] Evaluation Scheme
Teaching Scheme
(Hours / week) Semester End Examination | Continuous Assessment Marks
Marks (A) (B) Total
marks
Term Term A+ B
Theory Test 1 Test 2 Avg. ( )
. - Total
Lectures Practical | Tutorial Credits 75 25 25 25 100
Laboratory Examination Term work
Total
Tutorial / Term
. Oral & Laboratory Mini project /
Oral Practical Practical Work presentation/ work 25
3 - 1@ 4 Journal
- - - - 25 25

@ 1 hour to be taken tutorial as class wise.

Objectives:

1. To cultivate clear thinking and creative problem solving.

2. To thoroughly train in the construction and understanding of mathematical proofs. Exercise common
mathematical arguments and proof strategies.

3. To thoroughly prepare for the mathematical aspects of other Computer Engineering courses.

Outcomes: On completion of the course, learner will be able to:

1. Verify the correctness of an argument using propositional and predicate logic and truth tables.
Demonstrate the ability to solve problems using counting techniques and combinatorics in the context
of discrete probability.

Solve problems involving recurrence relations and generating functions.

Understand relations, Diagraph and lattice, functions.

Explain and differentiate graphs and trees.

Understand the different Algebraic structures and demonstrate use of groups and codes in Encoding-
Decoding.

N
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Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111 (Autonomous)

(Academic Year 2020-2021)

Detailed Syllabus: (Unitwise)

Unit

Description

Duration

1

Sets and Logic:

Set Theory: Introduction to Set Theory, Venn diagrams, Operations on Sets, Power sets, Laws
of set theory, Cartesian Product, Partitions of sets, The Principle of Inclusion and Exclusion
Introduction to Propositional Logic: Propositions and Logical operations, Truth tables, Laws
of Logic, Equivalence, Implications, Normal Forms, Predicates, Quantifiers

06

Relations and Functions :

Introduction: Relations and their properties, Paths and Digraphs, types of binary relations
Operations on relations,

Equivalence relations: Closures, Warshall’s algorithm

Posets: partial ordered relations, Poset, Hasse diagram, Lattice and its types-distributive,
complimentary.

Functions: Types of functions - Injective, Surjective and Bijective, Compositionof functions,
Identity and Inverse function

14

Combinatorics: Mathematical Induction, Basics of counting - Pigeon-hole principle,
permutations and combinations, recurrence relations, solving recurrence relations, generating
functions.

Probability: Basic probability, conditional probability, Bayes theorem

06

Graphs and Trees:

Introduction to Graph theory: Definitions, Paths and circuits,

Types of Graphs: Eulerian and Hamiltonian, Sub Graphs, Planar Graphs, Coloring Graphs
Functions and Graphs: Isomorphism of graphs

Introduction to Trees: Trees, rooted trees, path length in rooted trees, Prefix codes and optimal
prefix codes

Tree Traversals: Binary search trees, tree traversals, spanning trees, Minimal spanning trees,

Application of Trees: The Max flow —Min cut theorem (transport network)

08

Generating Function and Recurrence relation

Function of Sequences, Calculating Coefficient of generating function, Recurrence relations,
Solving recurrence relation by substitution and Generating functions, Characteristics roots
solution, In homogeneous Recurrence Relation.

08

Books Recommended:
Text Books:
1. BernadKolman, Robert Busby, Sharon Cutler Ross, Nadeem-ur-Rehman, “Discrete Mathematical

Structures”’, Pearson Education 2015.
2. C.LLiu, D P Mohpatra, “Elements of Discrete Mathematics ”, 4E, McGraw-Hill 2012.

Reference Books:

1. Y N Singh, “Discrete Mathematical Structures”’, Wiley-India.

2. J. L. Mott, A.Kandel, T. P.Baker, “Discrete Mathematics for Computer Scientists and Mathematicians ”,

Prentice Hall of India.

3. J. P. Trembley, R. Manohar “Discrete Mathematical Structures with Applications to Computer

Science”, McGraw-Hill.

4. Seymour Lipschutz, MarcLipson, “ Discrete Mathematics”,Schaum’s Qutline SeriesMcGraw Hill

Education.




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111 (Autonomous)
(Academic Year 2020-2021)

Evaluation Scheme:

Semester End Examination (A):

Theory:

1. Question paper based on the entire syllabus will comprise of 5 questions (All compulsory, but with internal
choice as appropriate), each carryingl5 marks, total summing up to 75 marks.

2. Total duration allotted for writing the paper is 3 hrs.

Continuous Assessment (B):

Theory:

1. Two term tests of 25 marks each will be conducted during the semesterout of which; one will be a
compulsory term test (on minimum 02 Modules) and the other can either be a term test or an assignment on
live problems.

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the two tests will be considered for final grading.

4. Students need to solve tutorial on each module having minimum 05 questions.

Tutorials: (Details of Tutorial)
Students need to solve minimum eight tutorials. All tutorials to be taken as prescribed in Course: Discrete
Structure(Course Code:DJ19CEC303)



Syllabus for Second Year B.Tech. Program in Computer Engineering - Semester 111 (Autonomous)

(Academic Year 2020-2021)

Program: Second Year B.Tech. in Computer Engineering

Semester: 111

Course: Database Management Systems

Course Code:DJ19CEC304

Course: Database Management Systems Laboratory

Course Code: DJ19CEL304

] Evaluation Scheme
Teaching Scheme
(Hours / week) Semester End Examination | Continuous Assessment Marks
Marks (A) (B) Total
marks
Term Term A+ B
Theory Test 1 Test 2 Avg. ( )
. - Total
Lectures Practical | Tutorial Credits 75 25 25 25 100
Laboratory Examination Term work
Tutorial / :ll'—g:?r:
Assignment/
- Oral & Laborat PP
Oral Practical Prz:gtical av%?lf ry Mini pro;gct/ work 50
3 2 __ 4 presentation/
Journal
-- -- 25 15 10 25

Course objectives:

e

To learn and practice data modelling using the entity-relationship and developing database designs.
To understand the use of Structured Query Language (SQL) and learn SQL syntax.
To apply normalization technigques to normalize the database

To understand the needs of database processing and learn techniques for controlling the consequences

of concurrent data access.
To introduce principles and foundations of distributed databases, design issues, query processing and

optimization.

Course outcomes: On successful completion of course, learner will be able to:

g wbde

Understand the fundamentals of a database systems

Design and draw ER and EER diagram for the real-life problem.

Convert conceptual model to relational model and formulate relational algebra queries.
Design and query database using SQL.

Analyse and apply concepts of normalization to relational database design and to understand the
concept of transaction, concurrency and recovery.

Understand the concepts of distributed database.




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111 (Autonomous)

(Academic Year 2020-2021)

Detailed Syllabus: (unit wise)

Unit

Description

Duration

1

Introduction Database Concepts:
Introduction, Characteristics of databases, File system v/s Database system, Users of Database
system, Data Independence, DBMS system architecture, Database Administrator

03

Entity—Relationship Data Model
The Entity-Relationship (ER) Model: Entity types: Weak and strong entity sets, Entity sets,
Types of Attributes, Keys, Relationship constraints: Cardinality and Participation

Extended Entity-Relationship (EER) Model: Generalization, Specialization and Aggregation

08

Relational Model and Relational Algebra
Introduction to the Relational Model, relational schema and concept of keys,
Mapping the ER and EER Model to the Relational Model

Relational Algebra — unary and set operations, Relational Algebra Queries.

08

Structured Query Language (SQL)

Overview of SQL, Data Definition Commands, Data Manipulation commands, Data Control
commands, Transaction Control Commands.

Integrity constraints - key constraints, Domain Constraints, Referential integrity, check
constraints, set and string operations, aggregate function, group by clause, having Clause
Views in SQL, joins, Nested and complex queries

Introduction to PL/SQL

09

Relational-Database Design
Pitfalls in Relational-Database designs, Concept of normalization, Functional Dependencies,
First Normal Form, 2NF, 3NF, BCNF

Transactions Management and Concurrency
Transaction concept, Transaction states, ACID properties, Concurrent Executions,
Serializability — Conflict and View, Concurrency Control: Lock-based, Timestamp-based
protocols.
Recovery System: Introduction to Recovery system

10

Distributed Database
Introduction to Distributed Database, Features of DDBS, Design issue in DDBS, Distributed
database design concept, objectives, Data Fragmentation, Transparencies in Distributed
Database Design

04

Books Recommended:
Text books:

Korth,Silberchatz,Sudarshan, —Database System Concepts, 6th Edition, McGraw — Hill
Elmasri and Navathe, —Fundamentals of Database Systems, 5th Edition, Pearson education.

Peter Rob and Carlos Coronel, —Database Systems Design, Implementation and Management, Thomson

Learning, 5th Edition.
Chhanda Ray, “Distributed Database System”, Pearson Education India.
G. K. Gupta —Database Management Systems, McGraw — Hill.




Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111 (Autonomous)
(Academic Year 2020-2021)

Reference Books:

Dr. P.S. Deshpande, SQL and PL/SQL for Oracle 10g, Black Book, Dreamtech Press.
Gillenson, Paulraj Ponniah, —Introduction to Database Managementl, Wiley Publication.
Sharaman Shah, —Oracle for Professional, SPD.

Raghu Ramkrishnan and Johannes Gehrke, — Database Management Systems, TMH.
M. Tamer Ozsu, Patrick Valduriez, “Principles of Distributed Database”, PearsonEducation India.

agkr wbd e

Suggested List of Experiments for Database Management System Laboratory (DJ19CEL304): (At Least
Ten)
Description:

e The below suggested experiments needs to be performed by a group of 3/4 students.
e Select any database management system and conduct all experiments based on the same topic.

1. Identify the case study and detail statement of problem. Design an Entity-Relationship
(ER) / Extended Entity-Relationship (EER) Model.
Mapping ER/EER to Relational schema model.
Create and populate database using Data Definition Language (DDL) and DML
Commands
Apply various Integrity Constraints
Perform Simple queries, string manipulation operations.
Nested queries and Complex queries.
Perform Join operations.
Views and Triggers.
Procedures (PL/SQL)
0. Examine the consistency of database using concurrency
control technique (Locks)
11. Case study on Fragmentation (PHF, DHF, VF, and HF) in DDBMS design.
12. Case study on recent databases and applications.

w N
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Any other experiment based on syllabus may be included, which would help the learner to understand
topic/concept.

Evaluation Scheme:

Semester End Examination (A):
Theory:
1.Question paper based on the entire syllabus, summing up to 75 marks.
2.Total duration allotted for writing the paper is 3 hrs.
Laboratory:
1. Oral & Practical examination will be based on the entire syllabus including, the practical’s
performed during laboratory sessions.

Continuous Assessment (B):
Theory:



Syllabus for Second Year B.Tech Program in Computer Engineering- Semester 111 (Autonomous)
(Academic Year 2020-2021)
1. Two term tests of 25 marks each will be conducted during the semester out of which; one will be a

compulsory term test (on minimum 02 Modules) and the other can either be a term test or an
assignment on live problems or a course project.

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the two tests will be considered for final grading.

Laboratory: (Term work)
Laboratory work will be based on DJ19CEL 304 with minimum 10 experiments to be incorporated.

The distribution of marks for term work shall be as follows:

i Laboratory work (Performance of Experiments): 15 Marks

ii. Journal Documentation (Write-up and Assignments): 10 marks
The final certification and acceptance of term work will be subject to satisfactory performance of laboratory work
and upon fulfilling minimum passing criteria in the term work.
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Program: Second Year B.Tech. in Computer Engineering

Semester: 111

Course: Digital Electronics Course Code:DJ19CEC305
Course: Digital Electronics Laboratory Course Code: DJ19CEL305
] Evaluation Scheme
Teaching Scheme
(Hours / week) Semester End Examination | Continuous Assessment Marks
Marks (A) (B) Total
marks
Term Term A+ B
Theory Test 1 Test 2 Avg. ( )
. - Total
Lectures Practical | Tutorial Credits 75 25 25 25 100
Laboratory Examination Term work
Total
Tutorial / Term
. Oral & Laboratory Mini project /
Oral Practical Practical Work presentation/ work 50
3 2 -- 4 Journal
-- -- 25 15 10 25
Objectives:
1. To introduce the fundamental concepts and methods for design of digital circuits and a pre-requisite for
computer organization and architecture, microprocessor systems.
2. To provide the concept of designing Combinational and sequential circuits.
3. To provide basic knowledge of how digital building blocks are described in VHDL.

Outcomes: On completion of the course, learner will be able to:
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Understand different number systems and their conversions.
Analyze and minimize Boolean expressions.

Design and analyze combinational circuits.

Design and analyze sequential circuits.

Design and analyze counters and registers.

Understand programming logic devices.
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Detailed Syllabus: (unit wise)

Unit

Description

Duration

1

Number Systems and Codes

Introduction to number system and conversions: Binary, Octal, Decimal and Hexadecimal
number Systems, Binary arithmetic: addition, subtraction (1’s and 2’s complement),
multiplication and division. Octal and Hexadecimal arithmetic: Addition and Subtraction (7’s

and 8’s complement method for octal) and (15°s and 16°s complement method for Hexadecimal).

Codes: Gray Code, BCD Code, Excess-3 code, Error Detection and Correction: Hamming codes.

07

Boolean Algebra and Logic Gates:

Theorems and Properties of Boolean Algebra, Boolean functions, Boolean function reduction
using Boolean laws, Canonical forms, Standard SOP and POS form. Basic Digital gates: NOT,
AND, OR, NAND, NOR, EXOR, EX-NOR, positive and negative logic, K-map method 2
variable, 3 variable, 4 variable, Don’t care condition, Quine-McClusky Method, NAND-NOR
Realization.

08

Combinational Logic Design:

Introduction, Half and Full Adder, Half subtractor Full Subtractor, Four Bit Ripple adder, look
ahead carry adder, 4 bit adder subtractor, one digit BCD Adder, Multiplexer, Multiplexer tree,
Demultiplexer, Demultiplexer tree, Encoders Priority encoder, Decoders, One bit, Two bit , 4-bit
Magnitude Comparator, ALU IC 74181.

08

Sequential Logic Design:

Application of Sequential Logic, Introduction: SR latch, Concepts of Flip Flops: SR, D, J-K, T,
Truth Tables and Excitation Tables of all types, Race around condition, Master Slave J-K Flip
Flops, Flip-flop conversion

09

Counters: Design of Asynchronous and Synchronous Counters, Modulus of the Counters, UP-
DOWN counter, Shift Registers: SISO, SIPO, PIPO, PISO Bidirectional Shift Register,
Universal Shift Register, Ring and twisted ring/Johnson Counter, sequence generator.

07

Programming Logic Devices: Concepts of Programmable Array Logic (PAL) and
Programming Logic Array (PLA). Introduction to Sensors

03

List of Digital Electronics Laboratory Experiments (DJ19CEL305): (At Least Ten)
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To study and verify the truth table of various logic gates using ICs and realize Boolean expressions using

gates.

To realize basic gates using universal gates.

To realize binary to gray code and gray code to binary converter.

To realize parity generator and detector.

To realize arithmetic circuits i) Half adder ii) Full adder iii) Half subtractor iv) Full subtractor.
To realize 2 bit magnitude comparator.

To Study multiplexer IC and realization of full adder using multiplexer IC.

To Study decoder IC and realization of combinational logic using decoder IC.

Study of flip-flops using IC’s.

10. To realize asynchronous 3 bit up counter.
11. To realize shift registers using flip flops.
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12. To realize basic gates using VHDL.

13. To realize 4:1 multiplexer using VHDL.

14. To realize 4bit counter using VHDL.

15. Case study on practical uses of flipflops and Counters.

Any other experiment based on syllabus may be included, which would help the learner to understand
topic/concept.

Books Recommended:
Text books:

1. R. P.Jain, “Modern Digital Electronics”, Tata McGraw Hill.
2. M. Morris Mano, “Digital Logic and computer Design”, PHI.
3. Norman Balabanian, “Digital Logic Design Principles”, Wiley.
4. J. Bhasker.“ VHDL Primer”, Pearson Education.

Reference Books:

1. Donald p Leach, Albert Paul Malvino, Digital principles and Applications”, Tata McGraw
2. Yarbrough John M. , “Digital Logic Applications and Design “, Cengage Learning.
3. Douglas L. Perry, “VHDL Programming by Example”, Tata McGraw Hill.

Evaluation Scheme:
Semester End Examination (A):
Theory:

1.Question paper based on the entire syllabus, summing up to 75 marks.

2. Total duration allotted for writing the paper is 3 hrs.
Laboratory:

1. Oral& Practical examination will be based on the entire syllabus including, the practical’s performed
during laboratory sessions.

Continuous Assessment (B):
Theory:

1. Two term tests of 25 marks each will be conducted during the semesterout of which; one will be a
compulsory term test (on minimum 02 Modules) and the other can either be a term test or an assignment
on live problems or a course project.

2. Total duration allotted for writing each of the paper is 1 hr.
3. Average of the marks scored in both the two tests will be considered for final grading.
Laboratory: (Term work)
Laboratory work will be based on DJ19CEL 305 with minimum 10 experiments to be incorporated.

The distribution of marks for term work shall be as follows:

i. Laboratory work (Performance of Experiments): 15 Marks

ii. Journal Documentation (Write-up and Assignments: 10 marks
The final certification and acceptance of term work will be subject to satisfactory performance of laboratory work
and upon fulfilling minimum passing criteria in the term work.
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Program: Second Year B.Tech. in Computer Engineering

Semester : 111

Course : Programming Laboratory — I ( Java)

Course Code:DJ19CEL306

Teaching Scheme

Evaluation Scheme

(Hours / week) Semester End Examination | Continuous Assessment Marks
Marks (A) (B) Total
marks
Term Term (A+B)
Theory Test1 Test 2 Avg.
. - Total
Lectures Practical Tutorial Credits 3 3 3 3 3
Laboratory Examination Term work
Total
Tutorial / Term
. Oral & Laboratory Mini project /
Oral Practical Practical Work presentation/ work 100
_ 4% -- 2 Journal
-- -- 50 25 25 50

$- 2 hours shown as Practical‘s to be taken class wise and other 2 hours to be taken as batch wise

Prerequisite: Computer Programming (C Programming)

Objectives:

1. To learn the object oriented programming concepts.

2. To study various java programming concept like multithreading, exception handling, packages etc.

3. To explain components of GUI based programming.

Outcomes: On completion of the course, learner will be able to:
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Apply fundamental programming constructs.

Illustrate the concept of packages, classes and objects.

Elaborate the concept of strings, arrays and vectors.
Implement the concept of inheritance and interfaces.
Implement the notion of exception handling and multithreading.
Develop GUI based application.
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Detailed Syllabus: (unit wise)

Unit Description Duration

1 Introduction to Object Oriented Programming 02
1.1 OOP Concepts: Object, Class, Encapsulation, Abstraction, Inheritance, Polymorphism.
1.2 Features of Java, JVM
1.3 Basic Constructs/Notions: Constants, variables and data types, Operators and Expressions,
Revision of Branching and looping

2 Classes, Object and Packages 05
2.1Class, Object, Method.
2.2 Constructor, Static members and methods
2.3 Passing and returning Objects
2.4Method Overloading
2.5 Packages in java, creating user defined packages, access specifiers.

3 Array, String and Vector 04
3.1 Arrays, Strings, String Buffer
3.2 Wrapper classes, Vector

4 Inheritance and Interface 04
4.1Types of Inheritance, super keyword, Method Overriding, abstract class and abstract method,
final keyword, Access Madifiers, Static and dynamic binding in Java
4.2 Implementing interfaces, extending interfaces

5 Exception Handling and Multithreading 04
5.1 Error vs Exception, try, catch, finally, throw, throws, creating own exception
5.2 Thread lifecycle, Thread class methods, creating threads, Synchronization

6 GUI programming in JAVA 09

6.1 SWING Programming :Swing components, Containers, JLabel, JButton, JCheckBox,
JRadio Buttons, JTextField etc., Event Handling.

6.2 Web Java GUI : Introduction to Java Web Frameworks, SPRING Framework.

6.3 Programming using JDBC: Introduction to JDBC, JDBC Drivers & Architecture.

List of Laboratory Experiments: (At least 16-18 programs and mini project)
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Program on various ways to accept data through keyboard and unsigned right shift operator.
Program on branching, looping, labelled break and labelled continue.

Program to create class with members and methods, accept and display details for single object.

Program on constructor and constructor overloading.
Program on method overloading.

Program on passing object as argument and returning object.
Program on creating user defined package.

Program on 1D array.

Program on 2D array.

10. Program on String.
11. Program on String Buffer.
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12. Program on Vector.

13. Program on single and multilevel inheritance (Use super keyword).

14. Program on abstract class.

15. Program on interface demonstrating concept of multiple inheritance.

16. Program on dynamic method dispatch using base class and interface reference.

17. Program to demonstrate try, catch, throw, throws and finally. Also, implement user defined exception.

18. Program to demonstrate concept of multithreading.

19. Program to demonstrate concept of synchronization.

20. Program to create GUI application with event handling using SWING.

21. Program to create application using SPRING Framework.

22. Mini Project based on content of the syllabus. (Group of 2-3 students) [Real life Applications/problems]
Any other experiment based on syllabus may be included, which would help the learner to understand
topic/concept.

Books Recommended:
Text books:
1. Herbert Schildt, “JAVA: The Complete Reference®, Ninth Edition, Oracle Press.
2. Sachin Malhotra and Saurabh Chaudhary, “Programming in Java”, Oxford University Press, 2010

Reference Books:

1. Ivor Horton, “Beginning JAVA®, Wiley India.

2. DeitelandDeitel, “Java: How to Program®, 8/e,PHI

3. “JAVA Programming”, Black Book, Dreamtech Press.
4. “Learn to Master Java programming”, Staredusolutions

Digital Material:

1. www.nptelvideos.in

2. www.w3schools.com

3. http://spoken-tutorial.org

4. www.staredusolutions.org
Evaluation Scheme:
Semester End Examination (A):
Laboratory:

1. Practical and Oral examination will be based on the entire syllabus including the practicals performed

during laboratory sessions.

Continuous Assessment (B):
Laboratory: (Term work)

Laboratory work will be based on above syllabus of DJ19CEL 306 with
1. At least 16-18 programs and mini project

2. Two assignments covering whole syllabus
The distribution of marks for term work shall be as follows:
i.  Laboratory work (Performance of Experiments): 25 Marks

ii.  Journal Documentation (Write-up and Assignments): 05 marks

iii.  Mini Project: 20 Marks
The final certification and acceptance of term work will be subject to satisfactory performance of laboratory work
and upon fulfilling minimum passing criteria in the term work.
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Program: Common For All Programs Semester : 111 & IV Combined
Course : Innovative Product Development-I Course Code: DJ19A2
Evaluation Scheme
Teaching Scheme Semester End ]
(Hours/week) Examination Marks Continuous Assessment Total
Marks (B)
(A) marks
Term Term (A+B)
Total Theory Test 1 Test 2 Avg.
. . ota
Lectures Practical Tutorial Credits B B B
Labo!’ ato'ry Semester review
Examination
Oral
. Total
Practic & . .
Oral al Pract Review 1 Review 2 100
2 B ical
- - - 50 50 100
Objectives:

1. To acquaint the students with the process of identifying the need (considering a societal requirement) and
ensuring that a solution is found out to address the same by designing and developing an innovative
product.

2. To familiarize the students with the process of designing and developing a product, while they work as part
of a team.

3. To acquaint the students with the process of applying basic engineering fundamentals, so as to attempt at
the design and development of a successful value added product.

4. To inculcate the basic concepts of entrepreneurship and the process of self-learning and research required
to conceptualise and create a successful product.

Outcome:

Learner will be able to:

1.
2.

Identify the requirement for a product based on societal/research needs.

Apply knowledge and skills required to solve a societal need by conceptualising a product, especially while
working in a team.

Use standard norms of engineering concepts/practices in the design and development of an innovative
product.

Draw proper inferences through theoretical/ experimental/simulations and analyse the impact of the
proposed method of design and development of the product.

Develop interpersonal skills, while working as a member of theteam or as theleader.

Demonstrate capabilities of self-learning as part of the team, leading to life-long learning, which could
eventually prepare themselves to be successful entrepreneurs.

Demonstrate product/project management principles during the design and development work and also
excel in written (Technical paper preparation) as well as oral communication.

Guidelines for the proposed product design and development:

Students shall form a team of 3 to 4 students (max allowed: 5-6 in extraordinary cases, subject to the
approval of the department review committee and the Head of the department).
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e Students should carry out a survey and identify the need, which shall be converted into conceptualisation of
a product, in consultation with the faculty supervisor/head of department/internal committee of faculty
members.

e Students in the team shall understand the effective need for product development and accordingly select the
best possible design in consultation with the faculty supervisor.

e Students shall convert the best design solution into a working model, using various components drawn
from their domain as well as related interdisciplinary areas.

e Faculty supervisor may provide inputs to students during the entire span of the activity, spread over 2
semesters, wherein the main focus shall be on self-learning.

e A record in the form of an activity log-book is to be prepared by each team, wherein the team can record
weekly progress of work. The guide/supervisor should verify the recorded notes/comments and approve the
same on a weekly basis.

e The design solution is to be validated with proper justification and the report is to be compiled in a
standard format and submitted to the department. Efforts are to be made by the students to try and publish a
technical paper, either in the institute journal, “Techno Focus: Journal for Budding Engineers” or at a
suitable publication, approved by the department research committee/ Head of the department.

e The focus should be on self-learning, capability to design and innovate new products as well as on
developing the ability to address societal problems. Advancement of entrepreneurial capabilities and
quality development of the students through the year long course should ensure that the design and
development of a product of appropriate level and quality is carried out, spread over two semesters, i.e.
during the semesters 11l and IV.

Guidelines for Assessment of the work:

e  The review/ progress monitoring committee shall be constituted by the Head of the Department. The
progress of design and development of the product is to be evaluated on a continuous basis, holding
a minimum of two reviews in each semester.

e In the continuous assessment, focus shall also be on each individual student’s contribution tothe team
activity, their understanding and involvement as well as responses to the questionsbeing raised at all
points in time.

e Distribution of marks individually for the both reviews as well as for the first review during the
subsequent semester shall be as given below:

o Marks awarded by the supervisor based on log-book  : 20
o Marks awarded by review committee 120
o Quality of the write-up 110

In the last review of the semester 1V, the marks will be awarded as follows.

e Marks awarded by the supervisor (Considering technical paper writing) 130
e Marks awarded by the review committee : 20

Note- A Candidate needs to secure a minimum of 50% marks to be declared to have completed the audit course.
Review/progress monitoring committee may consider the following points during the assessment.

o In the semester Ill, the entire design proposal shall be ready, including components/system selection
as well as the cost analysis. Two reviews will be conducted based on the presentation given by the
student’s team.

=  First shall be for finalisation of the product selected.
= Second shall be on finalisation of the proposed design of the product.
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o In the semester 1V, the expected work shall be procurement of components/systems, building of the
working prototype, testing and validation of the results based on work completed in semester 111.
= First review is based on readiness of building the working prototype.
= Second review shall be based on a presentation as well as the demonstration of the
working model, during the last month of semester IV. This review will also look at the
readiness of the proposed technical paper presentation of the team.

The overall work done by the team shall be assessed based on the following criteria;
1. Quality of survey/ need identification of the product.

Clarity of Problem definition (design and development) based on need.

Innovativeness in the proposed design.

Feasibility of the proposed design and selection of the best solution.

Cost effectiveness of the product.

Societal impact of the product.

Functioning of the working model as per stated requirements.

Effective use of standard engineering norms.

Contribution of each individual as a member or the team leader.

Clarity on the write-up and the technical paper prepared.
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° The semester reviews (I11 and 1) may be based on relevant points listed above, as applicable.

Guidelines for Assessment of Semester Reviews:

e The write-up should be prepared as per the guidelines given by the department.

e The design and the development of the product shall be assessed through a presentation and demonstration
of the working model by the student team to a panel of Internal and External Examiners, preferably from
industry or any research organisations having an experience of more than five years, approved by the Head
of the Institution. The presence of the external examiner is desirable only for the 2" presentation in
semester 1V.Students are compulsorily required to present the outline of the technical paper prepared by
them during the final review in semester 1V.
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Program: Common for All programs Semester : 111
Course :Constitution of India Course Code :DJ19A3
. Evaluation Scheme
Teaching Scheme
(Hours / week) Semester End Continuous Assessment Marks
Examination Marks (A) (B) Total
marks
Term Term A+B
Theory Test 1 Test 2 Avg. (A+B)
. . Total
Lectures Practical Tutorial Credits ) ) )
Laboratory Examination Term Work
Oral Practical P?::tlii;l
01 - - -
Objectives:
1. To provide basic information about Indian constitution.
2. To identify individual role and ethical responsibility towards society.
3. To understand human rights and its implications.
Outcomes: On completion of the course, learner will be able to
1 Have general knowledge and legal literacy and thereby to take up competitive examinations.
2. Understand state and central policies, fundamental duties.
3. Understand Electoral Process, special provisions.
4. Understand powers and functions of Municipalities, Panchayats and Co- operative Societies.
5 Understand Engineering ethics and responsibilities of Engineers.
6. Understand Engineering Integrity & Reliability.
Detailed Syllabus : (unit wise)
Unit Description Duration
1 Introduction to the Constitution of India
The Making of the Constitution and Salient features of the Constitution. 02
Preamble to the Indian Constitution Fundamental Rights & its limitations.
2 Directive Principles of State Policy:
Relevance of Directive Principles State Policy Fundamental Duties. 03
Union Executives — President, Prime Minister Parliament Supreme Court of India.
3 State Executives:
Governor, Chief Minister, State Legislature High Court of State. 03
Electoral Process in India, Amendment Procedures, 42nd, 44th, 74th, 76th,
86" & 91'Amendments.
4 Special Provisions: 03
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For SC & ST Special Provision for Women, Children & Backward Classes Emergency
Provisions.

Human Rights:

Meaning and Definitions, Legislation Specific Themes in Human Rights- Working of National
Human Rights Commission in India, Powers and functions of Municipalities, Panchayats and Co
— Operative Societies.

5 Scope & Aims of Engineering Ethics:
Responsibility of Engineers Impediments to Responsibility. 03
Risks, Safety and liability of Engineers, Honesty, Integrity & Reliability in Engineering

Books Recommended:

Text books:

1. Durga Das Basu: “Introduction to the Constitution on India”, (Students Edn.) Prentice —Hall EEE, 19th
/ 20th Edn., 2001

2. Charles E. Haries, Michael S Pritchard and Michael J. Robins “Engineering Ethics” Thompson Asia,
2003-08-05.

Reference Books:
1. M.V.Pylee, “An Introduction to Constitution of India”, Vikas Publishing, 2002.

2. M.Govindarajan, S.Natarajan, V.S.Senthilkumar, “Engineering Ethics”, Prentice — Hall of India Pvt.
Ltd. New Delhi, 2004

3. Brij Kishore Sharma,* Introduction to the Constitution of India”, PHI Learning Pvt. Ltd., New Delhi,
2011.

4. Latest Publications of Indian Institute of Human Rights, New Delhi

Website Resources:
1.www.nptel.ac.in

2.www.hnlu.ac.in
3.www.nspe.org
4.www.preservearticles.com
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Program: Second Year B.Tech. in Computer Engineering

Semester : 1V

Course : Engineering Mathematics-1V

Course Code:DJ19CEC401

Course : Engineering Mathematics-1V Tutorial

Course Code:DJ19CET401

Teaching Scheme
(Hours / week)

‘valuation Scheme

Semester End Examination

Marks (A) Continuous Assessment Marks (B) Total
= T marks
erm erm
Theory Test 1 Test 2 Avg. (A+B)
Practical Tutorial TO?
Lectures Credits 75 25 25 25 100
Laboratory Examination Term work
- Total
Oral & Laborator Mjrl{tom?II /t/ Term
Oral | Practical | Practic y Ini projec work 25
| Work presentation/
3 1 4 a Journal
- - - 25 25

Pre-requisite: Engineering Mathematics — | &Engineering Mathematics — 11

Course Obijectives:
The objective of this course is to introduce students to the concepts of Eigen values and Eigenvectors of Matrices,

probability, test of hypothesis and correlation between data.

Outcomes: On completion of the course, learner will be able to:

Demonstrate ability to manipulate matrices and compute Eigen values and Eigen vectors. Use matrix algebra
with its specific rules to solve the system of linear equation, using concept of Eigen value and Eigen vector
to the engineering problems.
Apply the concept of probability distribution to the engineering problems
Draw conclusions on population based on large and small samples taken and hence use it to understand data

science

Apply the concept of Optimization, Correlation and Regression to the engineering problems.
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Detailed Syllabus: (unit wise)

Unit Description Duration
1 Matrices: 8
Eigen values and Eigen vectors, Cayley-Hamilton theorem (without proof), Similar matrices,

diagonalizable of matrix. Functions of square matrix

2 Probability: 9
Baye’s Theorem, Random Variables:- discrete & continuous random variables, expectation,
Variance, Probability Density Function & Cumulative Density Function.

Moments, Moment Generating Function. Probability distribution: binomial distribution, Poisson
& normal distribution. (For detail study)

3 Sampling Theory and ANOVA 13
Sampling Distribution, Test of Hypothesis, Level of significance, Critical region, One Tailed and
Two Tailed test, Interval Estimation of population parameters. Large and small sample
Test of significant for Large Samples: Test for significance of the difference between sample mean
and population means, Test for significance of the difference between the means of two samples
Test of significant for small samples: Student’s t-distribution and its properties. Test of
significance of small samples: Test for significance of the difference between sample mean and
population means, Test for significance of the difference between the means of two Samples,
paired t-test
Chi square test:- Test of goodness of fit and independence of attributes, Contingency table.

Association of attributes and Yate’s correction
Analysis of Variance(F-Test): One way classification, Two-way classification(short-cut method)

4 Mathematical Programming 12
Types of solution, Standard and Canonical form of LPP, Basic and feasible solutions, simplex
method. Artificial variables, Big —M method (method of penalty). Duality, Dual simplex method.

Non Linear Programming:-Problems with equality constrains and inequality constrains (No
formulation, No Graphical method)

5 Correlation & regression, Curve Fitting (Flipped Classroom) --

Scattered diagrams, Karl Pearson’s coefficient of correlation, covariance, Spearman’s Rank
correlation(non-repeated and repeated ranks) Regression coefficient & Lines of Regression.

Fitting of curves: Least square method. Fitting of the straight line y=a+bx ,parabolic curve
y=a+bx+cx? ,& exponential curve y=ab*

Books Recommended:
Text books:

1. Higher Engineering Mathematics by Dr. B. S. Grewal 42th edition, Khanna Publication 2.
Advanced Engineering Mathematics —Fourth Edition , Dennis G Zill& Warren S Wright

3. Operation Research by Hira &Gupta, S Chand.
4. Probability and Statistics for Engineering, Dr. J Ravichandran, Wiley-India.

Reference Books:

1. Advanced Engineering Mathematics by Kreyszig E. 9th edition, John Wiley.

2. Advanced Engg. Mathematics by C. Ray Wylie & Louis Barrett. TMH International Edition.
3. Mathematical Methods of Science and Engineering by Kanti B. Datta, Cengage Learning.

4. Fundamentals Of Mathematical Statistics by S. C. Gupta, V. K. Kapoor, Sultan Chand & Sons -2003
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Probability & Statistics with reliability by Kishor s. Trivedi, Wiley India

Advanced Engg. Mathematics by C. Ray Wylie & Louis Barrett. TMH International Edition

Operations Research by S.D. Sharma KedarNath, Ram Nath& Co. Meerat.

Engineering optimization (Theory and Practice) by SingiresuS.Rao, New Age International publication
Evaluation Scheme:

Semester End Examination (A):

Theory:
1.Question paper based on the entire syllabus, summing up to 75 marks.
2. Total duration allotted for writing the paper is 3 hrs.

N O

Continuous Assessment (B):

Theory:

1. Two term tests of 25 marks each will be conducted during the semester out of which; one will be a compulsory
term test (on minimum 02 Modules) and the other can either be a term test or an assignment on live problems or
a course project.

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the two tests will be considered for final grading.

Tutorial: (Term work)
Term work shall consist of minimum 8 Tutorials covering the entire modules.

The distribution of marks for term work shall be as follows:
Tutorial- 25 marks

The final certification and acceptance of term work will be subject to satisfactory performance of tutorial work and
upon fulfilling minimum passing criteria in the term work.
List of Tutorials:

Matrices

Probability and Random variable

Probability Distribution

Sampling: Large Sample Test

Sampling: Small Sample Test

Sampling: Chi Square Test, ANOVA

LPP: Simplex Method, Big M Method

LPP: Duality and Dual Simplex Method

NLPP

10.Correlation

11.Regression and Curve Fitting
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Program: Second Year B.Tech. in Computer Engineering

Semester : 1V

Course : Formal language and Automata Theory

Course Code: DJ19CEC402

Course : Formal language and Automata Theory Tutorial

Course Code: DJ19CET402

Evaluation Scheme
Teaching Scheme (Hours —
| week Semester End Examination
) Marks (A) Continuous Assessment Marks (B) Total
T T marks
erm erm
Theory Test 1 Test 2 Avg. (A+B)
Practical | Tutorial -CI—:OtZI.
Lectures redits 75 25 25 25 100
Laboratory Examination Term work
Tutorial ] Total
utoria
Oral & Term
. - Laboratory | Mini project / work
Oral Practical Pra<|:t|c Work presentation/ 25
3 - 1 4 a Journal
- - - - 25 25
Objectives:

To provide a theoretical foundation for the process of computation and to impart an understanding of the notions of

automata, formal languages and computability.

Outcomes: On completion of the course, learner will be able to:

» Understand basic concepts in automata theory and theory of computation.
+ ldentify different formal language classes and their relationships.

» Design grammars and recognizers for different formal languages.

» Prove or disprove theorems in automata theory using its properties.

» Determine the decidability and intractability of computational problems.
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Detailed Syllabus: (unit wise)

Unit Description Duration

1 Fundamentals: 05

Strings, Alphabet, Language, Operations, Finite state machine, definitions, finite
automaton model, acceptance of strings, and languages, deterministic finite automaton and
non deterministic finite automaton, transition diagrams and Language recognizers.

2 Finite Automata: 06
NFA with ¢ transitions - Significance, acceptance of languages. Conversions and
Equivalence: Equivalence between NFA with and without ¢ transitions, NFA to DFA
conversion, minimisation of FSM, equivalence between two FSM’s, Finite Automata with
output- Moore and Mealy machines.

Applications: —

»  For the designing of lexical analysis phase of a compiler.

3 Regular Languages: 03

Regular sets, regular expressions, identity rules, Constructing finite Automata for a given
regular expressions, Conversion of Finite Automata to Regular expressions. Pumping
lemma of regular sets, closure properties of regular sets (proofs not required).

4 Grammars: 12
Regular grammars-right linear and left linear grammars, equivalence between regular
linear grammar and FA, inter conversion, Context free grammar, derivation trees, and
sentential forms. Right most and leftmost derivation of strings.

Context Free Grammars:

Ambiguity in context free grammars. Minimisation of Context Free Grammars. Chomsky
normal form, Greibach normal form, Pumping Lemma for Context Free Languages.
Enumeration of properties of CFL (proofs omitted), Chomsky hierarchy of languages,
linear bounded automata and context sensitive language, LR(0) grammar.

5 Push Down Automata: 08
Push down automata, definition, model, acceptance of CFL, Acceptance by final state and
acceptance by empty state and its equivalence. Equivalence of CFL and PDA,
interconversion. (Proofs not required). Introduction to DCFL and DPDA. Applications:

» For designing the parsing phase of a compiler (Syntax Analysis).
» For evaluating the arithmetic expressions

6 | Turing Machine: 08

Turing Machine, definition, model, design of TM, Computable functions, recursively
enumerable languages. Church’s hypothesis, counter machine, types of Turing machines,
Universal Turing Machine, Halting Problem.

List of Tutorials/Experiments:
1. Finite state machine and NFA with and without epsilon.
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NFA to DFA, DFA minimization (Myhill-Nerode theorem), Moore and Mealy machines

Regular expressions, Arden’s theorem

Derivation, Parse tree, ambiguity, Right and left linear grammar

CNF and GNF

Push down automata

Pumping lemma: RL and CFL,CFG to PDA

Turing Machine

Implement any 1 application of finite automata

10 Implement any 1 application of push down automata

© © N s~ WD

Books Recommended: Text
books:

1. John E. Hopcroft, Rajeev Motwani, Jeffrey D. Ullman, “ Introduction to Automata Theory,
Languages and Computation”, Pearson Education.

2. J.C.Martin, “Introduction to languages and the Theory of Computation”, TMH. 3. Michael
Sipser, “Theory of Computation”,Cengage Learning.

Reference Books: 1. O.G.Kakde, “Theory of
Computation”, LP.
2. Krishnamurthy E.V., “Introductory Theory of Computer Science”, East-West press. Evaluation Scheme:
Semester End Examination (A):
Theory:
3. Question paper based on the entire syllabus, summing up to 75 marks.
4. Total duration allotted for writing the paper is 3 hrs.

Continuous Assessment (B):

Theory:

4. Two term tests of 25 marks each will be conducted during the semester out of which; one will be a compulsory
term test (on minimum 02 Modules) and the other can either be a term test or an assignment on live problems.

5. Total duration allotted for writing each of the paper is 1 hr.

6. Average of the marks scored in both the two tests will be considered for final grading.
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Program: Second Year B.Tech. in Computer Engineering

Semester : 1V

Course : Operating System

Course Code: DJ19CEC403

Course : Operating System Laboratory

Course Code: DJ19CEL403

Teaching Scheme

‘valuation Scheme

Semester End Examination
(Hours / week) Marks (A) Continuous Assessment Marks (B) Total
Term Term marks
Theory Test 1 Test 2 Avg. (A+B)
Lectures Practical Tutorial CTO?I
redits 75 25 25 25 100
Laboratory Examination Term work
ATgtorial /t/ Total
Oral & Laboratory Msii:?;g}:ct Term
i i work
Oral Practical Przclztlc Work | 50
3 2 4 presentation/
Journal
- - 25 15 10 25

Course objectives:

H o

To introduce basic concepts and functions of different operating systems.
To understand the concept of process, thread and resource management.
To understand the concepts of process synchronization and deadlock.

To understand various Memory, 1/0 and File management techniques.

Course outcomes: On successful completion of course learner will be able to:

ISANEE R

Understand basic functions of Operating System
Apply and evaluate process scheduling algorithms and IPC
Analyze various memory management techniques
Understand and interpret File and I/0 management techniques
Discover functionalities of different operating systems
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Detailed Syllabus: (unit wise)

Unit Description Duration
1 Introduction to Operating System 04
Operating System Objectives and Functions, Evolution of operating system, OS Design
Considerations for Multiprocessor architectures, Operating System structures, System Calls
2 Process Management 07
Process: Concept of a Process, Process States, Process Description, Process Control Block,
Operations on Processes.
Threads: Definition and Types, Concept of Multithreading, Multi core processors and threads.
Scheduling: Types of Scheduling: Preemptive and, Non-preemptive, Scheduling Algorithms and
their performance evaluation: FCFS, SJF, SRTN, Priority based, Round Robin, Introduction to
Thread Scheduling
3 Process Synchronization and Deadlocks 10
Concurrency: Principles of Concurrency, Inter-Process Communication, Process/Thread
Synchronization.
Mutual Exclusion: Requirements, Hardware and Software Support, Semaphores and Mutex,
Monitors, Classical synchronization problems: Readers/Writers Problem, Producer and
Consumer problem.
Principles of Deadlock: Conditions and Resource Allocation Graphs, Deadlock Prevention,
Deadlock Avoidance: Banker’s Algorithm for Single & Multiple Resources, Deadlock Detection
and Recovery. Dining Philosophers Problem.
4 Memory Management 08
Memory Management Requirements, Memory Partitioning: Fixed Partitioning, Dynamic
Partitioning, Memory Allocation Strategies: Best-Fit, First Fit, Worst Fit, Next Fit, Relocation,
Paging, Segmentation.
Virtual Memory: Demand Paging, Structure of Page Tables, Page Replacement Strategies:
FIFO, Optimal, LRU, LFU, Thrashing.
5 File System and 1/0 Management 08
File Management: Overview, File Organization and Access, Secondary Storage Management:
File Allocation Methods
Input /Output Management
1/0 Management and Disk Scheduling: 1/0 Devices, 1/0 Buffering, Disk Scheduling
algorithm: FCFS, SSTF, SCAN, CSCAN, LOOK, C-LOOK. RAID
6 Case Studies 05

XV6 OS, Distributed OS, Real Time OS, Mobile OS
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Books Recommended:
Text books:

1. William Stallings, Operating System: Internals and Design Principles, Prentice Hall, 8th Edition, 2014,
ISBN-10: 0133805913 « ISBN-13: 9780133805918.

2. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, Operating System Concepts, John Wiley &

Sons, Inc., 9th Edition, 2016, ISBN 978-81-265-5427-0

3. Andrew Tannenbaum, Operating System Design and Implementation, Pearson, 3rd Edition.

Reference Books: 1. Maurice J. Bach, “Design of UNIX Operating

System”, PHI
2. Achyut Godbole and Atul Kahate, Operating Systems, Mc Graw Hill Education, 3rd Edition
3. The Linux Kernel Book, Remy Card, Eric Dumas, Frank Mevel, Wiley Publications.

Suggested List of Experiments:

List of Operating System Laboratory Experiments (DJ19CEL403): (At Least Ten)

ok LN

9.

10.
11.
12.

Explore the internal commands of linux and Write shell scripts to do the following: Display top 10 processes
in descending order

Display processes with highest memory usage.

Display current logged in user and logname.

Display current shell, home directory, operating system type, current path setting, current working

directory.

Display OS version, release number, kernel version. Illustrate

the use of sort, grep, awk, etc.

System calls for file manipulation

Building multi-threaded and multi-process applications

CPU scheduling algorithms like FCFS, SJF, Round Robin etc.
Process and Thread Synchronisation using client server mechanism
There is a service counter which has a limited waiting queue outside it. It works as follows:
«  The counter remains open till the waiting queue is not empty
+ Ifthe queue is already full, the new customer simply leaves
- If the queue becomes empty, the outlet doors will be closed (service personnel sleep)
- Whenever a customer arrives at the closed outlet, he/she needs to wake the person at the
counter with a wake-up call
Implement the above-described problem using semaphores or mutuexes along with threads.
Also show how it works, if there are 2 service personnel, and a single queue. Try to
simulate all possible events that can take place, in the above scenario.
Implement order scheduling in supply chain using Banker’s Algorithm 8. Using the CPU-OS simulator
analyze and synthesize the following:
a. Process Scheduling algorithms.
b. Thread creation and synchronization.
c. Deadlock prevention and avoidance.
Implement various page replacement policies
Implement disk scheduling algorithm FCFS, SSTF, SCAN, CSCAN etc.
Building a scheduler in XVV6
Building own file system

Any other experiment based on syllabus may be included, which would help the learner to understand topic/concept.
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Evaluation Scheme:

Semester End Examination (A):

Theory:
1. Question paper based on the entire syllabus, summing up to 75 marks.
2. Total duration allotted for writing the paper is 3 hrs.

Laboratory:

1. Oral & Practical examination will be based on the entire syllabus including, the practical’s performed
during laboratory sessions.

Continuous Assessment (B):
Theory:

1. Two term tests of 25 marks each will be conducted during the semester out of which; one will be a
compulsory term test (on minimum 02 Modules) and the other can either be a term test or an assignment
on live problems or a course project.

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the two tests will be considered for final grading.

Laboratory: (Term work)
Laboratory work will be based on DJ19CEL403 with minimum 10 experiments to be incorporated.

The distribution of marks for term work shall be as follows:

i Laboratory work (Performance of Experiments): 15 Marks

ii. Journal Documentation (Write-up and Assignments: 10 marks
The final certification and acceptance of term work will be subject to satisfactory performance of laboratory work
and upon fulfilling minimum passing criteria in the term work.
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Program: Second Year B.Tech. in Computer Engineering

Semester : 1V

Course : Analysis of Algorithms

Course Code:DJ19CEC404

Course : Analysis of Algorithms Laboratory

Course Code:DJ19CEL404

Teaching Scheme

‘valuation Scheme

Semester End Examination
(Hours / week) Marks (A) Continuous Assessment Marks (B) Total
T T marks
erm erm
Theory Test 1 Test 2 Avg. (A+B)
Practical Tutorial Toga.l
Lectures Credits 75 25 25 25 100
Laboratory Examination Term work
Totorial] Total
utoria
Oral & Lol Term
Oral | Practical | Practic Laboratory | Mini project/ | york 50
| Work presentation/
3 2 4 a Journal
- - 25 15 10 25

Prerequisite: Computer Programming (C Programming)

Objectives:
1. To provide mathematical approach for Analysis of Algorithms
2. To solve problems using various strategies
3. To analyze strategies for solving problems

Outcomes:

akr o E

On completion of the course, learner will be able to:

Analyze time and space complexity of an algorithm.
Apply divide and conquer strategy to solve problems
Apply the concept of dynamic programming and Greedy method to solve problems
Understand the concepts of backtracking, and string-matching algorithms.
Apply the concept of linear programming to optimize the solution
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Detailed Syllabus: (Unit wise)

Unit Description Duration

1 | Introduction to analysis of algorithms: 08
Introduction, Asymptotic notations (Big-Oh, small-oh, Big Omega, Theta notations).
Analysis of Selection Sort, Insertion Sort, Recurrences: Recursion Tree Method, Substitution
method, Master’s theorem.

2 | Divide and Conquer : 08
Analysis of Quick sort, Merge sort, Min-Max algorithm, Finding Median, Efficient algorithms for
Integer arithmetic (Euclid’s algorithm, Karatsuba's algorithm for integer multiplication, fast
exponentiation).

3 | Dynamic Programming: 08
General strategy, 0/1 knapsack, Multistage graph, Single Source Shortest Path, All Pair Shortest
Path, Travelling salesman problem, Longest common subsequence problem.

4 | Greedy Approach 05
General strategy, Knapsack problem, Single Source shortest path, Minimum Spanning Tree
(Prims and Kruskal Algorithm), Job Sequencing with deadline.

5 | Backtracking Strategy and Linear Programming: 09
Backtracking Strategy: General strategy, nqueen problem, graph coloring, sum of subset
problem.
Linear Programming: Introduction to linear programming, geometric interpretation, LP
duality, Simplex algorithm, Linear optimization problems and their LP formulation.

6 | String Matching Algorithms: 04

The naive string matching Algorithms ,The Rabin Karp algorithm, String matching with finite
automata, The Knuth Morris Pratt algorithm.

List of Laboratory Experiments: (At Least 08)

Minimum 2 experiments should be implemented using any language on each algorithm design strategy

(Divide and conquer, dynamic programming, Greedy method, backtracking and string matching).
Suggested Laboratory Experiments:

Sr. No. | Module Name Suggested Experiment List

1 Introduction to analysis of algorithm | Selection sort, insertion sort. Merge sort, Quick sort, and
Divide and Conquer Approach Binary search.

2 Dynamic Programming Approach Multistage graphs, single source shortest path, all pair

problem, Longest common subsequence.

shortest path, 0/1 knapsack, Travelling salesman

3 Greedy Approach Single source shortest path, Knapsack problem, Job
sequencing with deadlines, Minimum cost spanning
trees-Kruskal and prim’s algorithm, Optimal storage on

tapes.

4 Backtracking and String Matching 8 queen problem ( N-queen problem), Sum of subsets,
Algorithms Graph coloring, Any String matching algorithm
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Books Recommended:

Text Books:

1. T.H.Coreman , C.E. Leiserson,R.L. Rivest, and C. Stein, “Introduction to algorithms”, 2nd edition
, PHI publication 2005.

2. Ellis horowitz , Sartaj Sahni , S. Rajsekaran. “Fundamentals of computer algorithms” University
Press

Reference Books:
1. Sanjoy Dasgupta, Christos Papadimitriou, Umesh Vazirani, “Algorithms”, Tata McGraw- Hill Edition.

2. S. K. Basu, “Design Methods and Analysis of Algorithm”, PHI.
3. John Kleinberg, Eva Tardos, “Algorithm Design”, Pearson.
4. Michael T. Goodrich, Roberto Tamassia, “Algorithm Design”, Wiley Publication.

Evaluation Scheme:

Semester End Examination (A):

Theory:

1. Question paper based on the entire syllabus summing up to 75 marks.
2. Total duration allotted for writing the paper is 3 hrs.

Laboratory:

1. Oral& Practical examination will be based on the entire syllabus including, the practical’s performed during
laboratory sessions.

Continuous Assessment (B):

Theory:

1. Two term tests of 25 marks each will be conducted during the semester out of which; one will be a compulsory
term test (on minimum 02 Modules) and the other can either be a term test or an assignment on live problems.

2. Total duration allotted for writing each of the paper is 1 hr.

3. Average of the marks scored in both the two tests will be considered for final grading.

Laboratory: (Term work)
Laboratory work will be based on DJ19CEL404 with minimum 08 experiments to be incorporated.

The distribution of marks for term work shall be as follows:

i. Laboratory work (Performance of Experiments): 15 Marks

ii. Journal Documentation (Write-up and Assignments: 10 marks
The final certification and acceptance of term work will be subject to satisfactory performance of laboratory work
and upon fulfilling minimum passing criteria in the term work.
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Program: Second Year B.Tech. in Computer Engineering

Semester : 1V

Course : Computer Networks

Course Code: DJ19CEC405

Course : Computer Networks Laboratory

Course Code: DJ19CEL405

:valuation Scheme
Teaching Scheme ,
Semester End Examination
(Hours / week) Marks (A) Continuous Assessment Marks (B) Total
= = marks
erm erm
Theory Test 1 Test 2 Avg. (A+B)
Practical Tutorial CTo';a.It
Lectures reaits 75 25 25 25 100
Laboratory Examination Term work
Totorial7 Total
Oral & ‘utoria Term
Oral | Practical | Practic Laboratory | Mini project/ | qri 50
| Work presentation/
3 2 4 a Journal
- - 25 15 10 25

Objectives:

To get familiar with contemporary issues and challenges of various protocol designing in layered
architecture and performance analysis of routing and transport layer protocols for various applications.

Outcomes: On completion of the course, learner will be able to:
1. Demonstrate the concepts of data communication at physical layer and compare 1SO - OSI model &

TCP/IP model.

© 0k~ wN

Explore various protocols at application layer.

Demonstrate the working of networking protocols at data link layer.
Design of network using given IP addressing and subnetting / supernetting schemes.
Compare and analyze the performance of various routing protocols.
Compare and analyze the transport layer protocols and various congestion control algorithms.
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Detailed Syllabus: (unit wise)

Unit

Description Duration

1

Introduction to Networking: 04
Introduction to computer network, network application, network software and hardware
components, Network topology, design issues for the layers.

Reference models: Layer details of OSI, TCP/IP models.

Physical Layer: 06
Introduction to Digital Communication System: Guided Transmission Media: Twisted pair,
Coaxial, Fiber optics. Unguided media (Wireless Transmission): Radio Waves, Microwave,
Bluetooth.

Data Link Layer: 10
Design Issues: Framing, Error Control: Error Detection and Correction (Hamming Code, CRC,
Checksum), Flow Control: Stop and Wait, Sliding Window (Go Back N, Selective Repeat),
Elementary Data Link protocols, HDLC,PPP.

Medium Access Control Sublayer:

Channel Allocation problem, Multiple Access Protocol (Aloha, Carrier Sense Multiple Access
(CSMAJ/CA, CSMA/CD), Wired LANS: Ethernet, Ethernet Standards, Virtual LANS.

Network Layer: 10
Network Layer design issues, Communication Primitives: Unicast, Multicast, Broadcast. IPv4
Addressing (Classfull and Classless), Subnetting, Supernetting design problems ,IPv4 Protocol,
Network Address Translation (NAT) Routing algorithms : Shortest Path (Dijkastra‘s), Link state
routing, Distance Vector Routing Protocols - ARP,RARP, ICMP, IGMP Congestion control
algorithms: Open loop congestion control, Closed loop congestion control, QoS parameters,
Token & Leaky bucket algorithms.

Transport Layer 06
The Transport Service: Port Addressing, Transport service primitives, Berkeley Sockets,
Connection management (Handshake, Teardown), UDP, TCP, TCP state transition, TCP timers
TCP Flow control (sliding Window), TCP Congestion Control: Slow Start .

Application Layer 06
DNS: Name Space, Resource Record and Types of Name Server. HTTP, HTTPS, SMTP, Telnet,
FTP, DHCP.

List of Laboratory Experiments: (At Least Ten)
1. A Study of LAN topology.
B. Study of various Network devices.
2. Installation & Configuration of Network Simulator (NS2) in Linux environment. -Study of different
topologies and create duplex link in NS2.
3. Building of wired & wireless topology using NS2.
Write a program to implement A) Error Detection and Correction
B. Framing
Implement Stop and Wait protocol in NS2.
Write a program to implement Sliding Window Protocols- Selective Repeat, Go Back N.
Build Class A & Class B Network using router and Implement subnetting concept.
Write a program to implement any one Routing Protocol.
Write a program to find out class of a given IP address, subnet mask & first & last IP address of that block.
10. Write a program to implement Congestion Control algorithms.

e
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11. Write a program to build client-server model on different computers. Implement TCP-UDP scenario in
NS2/NS3.
12. Install and configure Network Management/ Monitoring Tools.
Any other experiment based on syllabus may be included, which would help the learner to understand
topic/concept.

Books Recommended:

Text books:
1. Andrew S. Tanenbaum, David J. Wetherall, - Computer Networks, Pearson Education, (5e)
2. Behrouz A. Forouzan, -Data Communications and Networkingl, TMH (5¢)
3. Oliver C Ibe - Fundamentals of Data Communication Networks, Wiley Publications (1e).
4. James F. Kurose, Keith W. Ross, -Computer Networking, A Top-Down Approach Featuring the

Internetl, Pearson Education, (6¢). Reference Books:

1. S.Keshav,- An Engineering Approach To Computer Networking, Pearson Education, (3¢)

2. Natalia Olifer& Victor Olifer,- Computer Networks: Principles, Technologies & Protocols for Network
Design, Wiley India, 2011.

3. Larry L.Peterson, Bruce S. Davie,- Computer Networks: A Systems Approach, Second Edition (The
Morgan Kaufmann Series in Networking).

Evaluation Scheme:
Semester End Examination (A):
Theory:
1. Question paper will be based on the entire syllabus summing up to 75 marks.
2. Total duration allotted for writing the paper is 3 hrs.
Laboratory:
2. Oral& Practical examination will be based on the entire syllabus including, the practicals performed
during laboratory sessions.
Continuous Assessment (B):
Theory:

1. Two term tests of 25 marks each will be conducted during the semester out of which; one will be a
compulsory term test (on minimum 02 Modules) and the other can either be a term test or an assignment
on live problems or a course project.

2. Total duration allotted for writing each of the paper is 1 hr.
3. Average of the marks scored in both the two tests will be considered for final grading.

Laboratory: (Term work)
Laboratory work will be based on DJ19CEL405 with minimum 10 experiments to be incorporated.
The distribution of marks for term work shall be as follows:
iii. Laboratory work (Performance of Experiments): 15 Marks
iv. Journal documentation (Write-up and Assignments): 10 marks
The final certification and acceptance of term work will be subject to satisfactory performance of laboratory work
and upon fulfilling minimum passing criteria in the term work.
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22David+J.+Wetherall%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22David+J.+Wetherall%22
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ibe%2C+Oliver+C
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Ibe%2C+Oliver+C
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Program: Common for all programs Semester: IV
Course: Universal Human Values Course Code: DJ19IHC1
Course: Universal Human Values Tutorial Course Code: DJ19IHT1
Evaluation Scheme
Teaching Scheme
(Hours / week) Semester End Examination Continuous Assessment
Marks (A) Marks (B) Total
marks
Term Term A+ B
Theory Test 1 Test 2 Avg. ( )
Practical Tutorial CTOE?I
Lectures redits 75 25 25 25 100
Laboratory Examination
Oral &
Oral Practical Practic Total T(eg)m work 125
2 - 1 3 al
25

Objectives:
1. Development of a holistic perspective based on self-exploration about themselves (human being),
family, society, and nature/existence.
2. Understanding (or developing clarity) of the harmony in the human being, family, society, and
nature/existence
3. Strengthening of self-reflection.
Development of commitment and courage to act.

Outcomes: On completion of the course, learner will be able to:
1. Become more aware of themselves, and their surroundings (family, society, nature); they would
become more responsible in life, and in handling problems with sustainable solutions, while keeping
human relationships and human nature in mind. They would have better critical ability.

2. Become sensitive to their commitment towards what they have understood (human values, human
relationship, and human society).

3. Apply what they have learnt to their own self in different day-to-day settings in real life, at least a
beginning would be made in this direction.
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Unit

Description

Duration
in Hrs

Introduction: Need, Basic Guidelines, Content and Process for Value Education

Purpose and motivation for the course. Self-Exploration—what is it? - Its content and process;
‘Natural Acceptance’ and Experiential Validation- as the process for self-exploration.
Continuous Happiness and Prosperity- A look at basic Human Aspirations.

Right understanding, Relationship and Physical Facility- the basic requirements for fulfilment of
aspirations of every human being with their correct priority.

Understanding Happiness and Prosperity correctly- A critical appraisal of the current scenario.
Method to fulfil the above human aspirations: understanding and living in harmony at various
levels.

05

Understanding Harmony in the Human Being - Harmony in Myself!

Understanding human being as a co-existence of the sentient ‘I’ and the material ‘Body’.
Understanding the needs of Self (‘") and ‘Body’ - happiness and physical facility.
Understanding the Body as an instrument of ‘I’ (I am being the doer, seer and enjoyer).
Understanding the characteristics and activities of ‘I’ and harmony in ‘I’.

Understanding the harmony of | with the Body: Sanyam and Health; correct appraisal of Physical
needs, meaning of Prosperity in detail.

Programs to ensure Sanyam and Health.

06

Understanding Harmony in the Family and Society: Harmony in Human-Human
Relationship.

Understanding values in human-human relationship; meaning of Justice (nine universal values
in relationships) and program for its fulfilment to ensure mutual happiness; Trust and Respect
as the foundational values of relationship.

Understanding the meaning of Trust; Difference between intention and competence.
Understanding the meaning of Respect, Difference between respect and differentiation; the other
salient values in relationship.

Understanding the harmony in the society (society being an extension of family): Resolution,
Prosperity, fearlessness (trust) and co-existence as comprehensive Human Goals.

Visualizing a universal harmonious order in society- Undivided Society, Universal Order- from
family to world family.

06

Understanding Harmony in the Nature and Existence: Whole existence as Coexistence
Understanding the harmony in the Nature 19. Interconnectedness and mutual fulfilment among
the four orders of nature recyclability and self-regulation in nature.

Understanding Existence as Co-existence of mutually interacting units in all pervasive space.
Holistic perception of harmony at all levels of existence.

05

Implications of the above Holistic Understanding of Harmony on Professional Ethics:
Natural acceptance of human values 23. Definitiveness of Ethical Human Conduct.

Basis for Humanistic Education, Humanistic Constitution and Humanistic Universal Order.
Competence in professional ethics:

a. Ability to utilize the professional competence for augmenting universal human order,
b. Ability to identify the scope and characteristics of people friendly and eco-friendly
production systems,

c. Ability to identify and develop appropriate technologies and management patterns for
above production systems.

Case studies of typical holistic technologies, management models and production systems.
Strategy for transition from the present state to Universal Human Order:

a. At the level of individual: as socially and ecologically responsible engineers,
technologists, and managers,

b. At the level of society: as mutually enriching institutions and organizations.

06




Syllabus for Second Year B.Tech. Program in Computer Engineering- Semester IV (Autonomous)
(Academic Year 2020-2021)

Books Recommended: Textbooks:

1. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books,
New Delhi, 2010

Reference books:

Jeevan Vidya: EKkParichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999.
Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.
The Story of Stuff (Book).

The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi
Small is Beautiful - E. F Schumacher.

Slow is Beautiful - Cecile Andrews

Economy of Permanence - J C Kumarappa

Bharat Mein Angreji Raj - PanditSunderlal

Rediscovering India - by Dharampal

10 Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi

11.India Wins Freedom - Maulana Abdul Kalam Azad

12. Vivekananda - Romain Rolland (English)

13. Gandhi - Romain Rolland (English)

©CoN RN RE

Evaluation:

Semester End Examination (A):

Theory:
1) Question paper will be based on the entire syllabus summing up to 75 marks.
2) Total duration allotted for writing the paper is 3 hrs.

Continuous Assessment (B):
Theory:

1) Two term tests of 25 marks each will be conducted during the semester out of which; one will be a
compulsory term test (on minimum 02 Modules) and the other can either be a term test or an assignment
on live problems or a course project.

2) Total duration allotted for writing each of the paper is 1 hr.
3) Average of the marks scored in both the two tests will be considered for final grading.

Continuous Assessment (C):

Tutorials: (Term work)
1. Term work shall consist of minimum 4activities based on activities suggested.
2. Term work shall carry total 25 marks based on the performance in the tutorials.

The tutorials could be conducted as per the following topics: -

Activity No 1 Practice sessions to discuss natural acceptance in human being as the innate
acceptance for living with responsibility (living in relationship, harmony, and
coexistence) rather than as arbitrariness in choice based on liking-disliking.
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Activity No 2 Practice sessions to discuss the role others have played in making material goods
available to me. Identifying from one’s own life. Differentiate between prosperity
and accumulation. Discuss program for ensuring health vs dealing with disease.

Activity No 3 Practice sessions to reflect on relationships in family, hostel and institute as
extended family, real life examples, teacher-student relationship, goal of education
etc. Gratitude as a universal value in relationships. Discuss with scenarios. Elicit
examples from students’ lives.

Activity No 4 Practice sessions to discuss human being as cause of imbalance in nature (film
“Home” can be used), pollution, depletion of resources and role of technology etc.

Activity No 5 Practice Exercises and Case Studies will be taken up in Practice (tutorial) Sessions
e.g. To discuss the conduct as an engineer or scientist etc.

The final certification and acceptance of term work will be subject to satisfactory performance of activities
and upon fulfilling minimum passing criteria in the term work.
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Program: Common For all Programs Semester : 111 & 1V Combined

Course

: Innovative Product Development-11 Course Code: DJ19A4

Evaluation Scheme

Teaching Scheme (Hours/week) Semester End Continuous Assessment
Examination Marks (A) Marks (B) Total
Term Term Test marks
Theory Test 1 2 Avg. (A+B)
Practical Tutorial TO'@I
Lectures Credits - - -

Laboratory Examination .
Semester review

Practic O(;al Total
Oral al Pract Review 1 Review 2 100
2 B ical
-- - -- 50 50 100

Objectives:

1.

To acquaint the students with the process of identifying the need (considering a societal
requirement) and ensuring that a solution is found out to address the same by designing and
developing an innovative product.

To familiarize the students with the process of designing and developing a product, while they
work as part of a team.

To acquaint the students with the process of applying basic engineering fundamentals, so as to
attempt at the design and development of a successful value added product.

To inculcate the basic concepts of entrepreneurship and the process of self-learning and research
required to conceptualise and create a successful product. Outcome:

Learner will be able to:

Identify the requirement for a product based on societal/research needs.

Apply knowledge and skills required to solve a societal need by conceptualising a product, especially
while working in a team.

Use standard norms of engineering concepts/practices in the design and development of an innovative
product.

Draw proper inferences through theoretical/ experimental/simulations and analyse the impact of the
proposed method of design and development of the product.

Develop interpersonal skills, while working as a member of theteam or as theleader.

Demonstrate capabilities of self-learning as part of the team, leading to life-long learning, which could
eventually prepare themselves to be successful entrepreneurs.

Demonstrate product/project management principles during the design and development work and also
excel in written (Technical paper preparation) as well as oral communication.

Guidelines for the proposed product design and development:

Students shall form a team of 3 to 4 students (max allowed: 5-6 in extraordinary cases,
subject to the approval of the department review committee and the Head of the department).
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. Students should carry out a survey and identify the need, which shall be converted into
conceptualisation of a product, in consultation with the faculty supervisor/head of
department/internal committee of faculty members.

. Students in the team shall understand the effective need for product development and
accordingly select the best possible design in consultation with the faculty supervisor.

. Students shall convert the best design solution into a working model, using various
components drawn from their domain as well as related interdisciplinary areas.

. Faculty supervisor may provide inputs to students during the entire span of the activity,
spread over 2 semesters, wherein the main focus shall be on self-learning.

. A record in the form of an activity log-book is to be prepared by each team, wherein the team

can record weekly progress of work. The guide/supervisor should verify the recorded
notes/comments and approve the same on a weekly basis.

. The design solution is to be validated with proper justification and the report is to be
compiled in a standard format and submitted to the department. Efforts are to be made by
the students to try and publish a technical paper, either in the institute journal, “Techno
Focus: Journal for Budding Engineers” or at a suitable publication, approved by the
department research committee/ Head of the department.

. The focus should be on self-learning, capability to design and innovate new products as well
as on developing the ability to address societal problems. Advancement of entrepreneurial
capabilities and quality development of the students through the year long course should
ensure that the design and development of a product of appropriate level and quality is
carried out, spread over two semesters, i.e. during the semesters Il and V.

Guidelines for Assessment of the work:

. The review/ progress monitoring committee shall be constituted by the Head of the
Department. The progress of design and development of the product is to be evaluated on a
continuous basis, holding a minimum of two reviews in each semester.

. In the continuous assessment, focus shall also be on each individual student’s contribution
tothe team activity, their understanding and involvement as well as responses to the
questionsbeing raised at all points in time.

. Distribution of marks individually for the both reviews as well as for the first review during
the subsequent semester shall be as given below:
* Marks awarded by the supervisor based on log-book : 20
*  Marks awarded by review committee : 20
*  Quality of the write-up 10
In the last review of the semester 1V, the marks will be awarded as follows.
»  Marks awarded by the supervisor (Considering technical paper writing) : 30
»  Marks awarded by the review committee : 20

Note- A Candidate needs to secure a minimum of 50% marks to be declared to have
completed the audit course.

Review/progress monitoring committee may consider the following points during the assessment.

 In the semester Ill, the entire design proposal shall be ready, including
components/system selection as well as the cost analysis. Two reviews will be conducted
based on the presentation given by the student’s team.
+ First shall be for finalisation of the product selected.
+ Second shall be on finalisation of the proposed design of the product.
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* In the semester 1V, the expected work shall be procurement of components/systems,
building of the working prototype, testing and validation of the results based on work
completed in semester 111.

+ First review is based on readiness of building the working prototype.

+ Second review shall be based on a presentation as well as the demonstration of the
working model, during the last month of semester I\V. This review will also look at
the readiness of the proposed technical paper presentation of the team.

The overall work done by the team shall be assessed based on the following criteria;
1. Quality of survey/ need identification of the product.

2. Clarity of Problem definition (design and development) based on need.
3. Innovativeness in the proposed design.
4. Feasibility of the proposed design and selection of the best solution.
5. Cost effectiveness of the product.
6. Societal impact of the product.
7. Functioning of the working model as per stated requirements.
8. Effective use of standard engineering norms.
9. Contribution of each individual as a member or the team leader.
10. Clarity on the write-up and the technical paper prepared.
. The semester reviews (Il and 1V) may be based on relevant points listed above, as
applicable.

Guidelines for Assessment of Semester Reviews:

. The write-up should be prepared as per the guidelines given by the department.

. The design and the development of the product shall be assessed through a presentation and
demonstration of the working model by the student team to a panel of Internal and External
Examiners, preferably from industry or any research organisations having an experience of
more than five years, approved by the Head of the Institution. The presence of the external
examiner is desirable only for the 2™ presentation in semester IV. Students are compulsorily
required to present the outline of the technical paper prepared by them during the final review
in semester V.



