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Course Approval Summary

A) Board of Study — Department of Applied Sciences and Humanities

li;‘. Name of the Course ngg:e Page number | Signature and stamp of BoS
1 Statistical Data Analysis using R BAS5607 | 47-48
2 Principles of Management BHM5113 | 53-54
3 Professional Development Training -1 | BHM5917 | 57-57
4 | Constitution of India BHM9962| 58-59
5 Emotional Intelligence BHM9963 | 122-123
6 Entrepreneurship Development BHM9964 | 124-125
7 Research Article Writing BHM9965 | 126-127
8 Multivariate Data Analysis using R BAS6608 | 99-100
9 Financial Management BHM6115 | 115-116
10 | Entrepreneurship Development BHM6116 | 113-114
11 | Project Management BHM6114 | 117-118
12 | Professional Development Training - Il | BHM6918 | 120-121

B) Board of study - Department of Information Technology
gr. Name of the Course Course Page number Signature and stamp of
0. Code BOS
1 Database Management System BIT5401 13-14
2 Database Laboratory BIT5403 15-16
Q Operating System BIT5402 17-18
4 Operating System Lab BIT5404 19-20
5 Distributed Computing BIT 5501 21-22
6 Distributed Computing Lab BIT 5504 23-23
7 Artificial Intelligence BIT5502 24-25
8 Acrtificial Intelligence Lab BIT5505 26-27
9 Computer Graphics and Image BIT5503 28-28
Processing
10 Computer Graphics and Image BIT5506 29-29
Processing Lab
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11 Cyber Security BIT5507 30-31
12 Cyber Security Lab BIT5510 32-32
13 Foundations of Data Science BIT5508 33-34
14 Foundations of Data Science Lab BIT5511 35-35
15 Software Design Pattern BIT5509 36-37
16 Software Design Pattern Lab BIT5512 38-38
17 Java Programming BIT5911 55-56
18 Machine Learning BIT6401 61-62
19 Machine Learning Lab BIT 6403 63-63
20 Software Engineering and Project BIT6402 64-65
Management
21 Software Engineering and Project BIT6404 66-67
Management Lab
22 Cloud Computing BIT6501 68-69
23 Cloud Computing Lab BIT6504 70-70
24 Deep Learning BIT6502 71-72
25 Deep Learning Lab BIT6505 73-73
26 Computer Vision BIT6503 74-74
27 Computer Vision Lab BIT6506 75-75
28 Internet of Things BIT6507 76-77
29 Internet of Things Lab BIT6510 78-79
30 Big Data Analytics BIT6508 80-81
31 Big Data Analytics Lab BIT6511 82-83
32 Software Testing and Quality BIT6509 84-85
Assurance
33 Software Testing and Quality BIT6512 86-86
Assurance Lab
34 Advance Web Technology BIT6911 119-119

Board of study - Department of Civil Engineering

Iflg. Name of the Course Cg(t)](::e Page number | Signature and stamp of BoS
1 Total Quality Management (TQM) BCI5602A 39-40

2 Intelligent Transport System (ITS) BCI5602B 41-42

3 Remote Sensing and GIS BCI6603A 87-88

4 Building Services and Maintenance BCI6603B 89-90

5 Smart Cities & Building Automations BCI6604A 91-92

6 Mechanical Electrical Plumbing (MEP) BCI6604B 93-94

Systems
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C) Board of study - Department of E &TC

Ii:)'. Name of the Course C((:Jggze Page number | Signature and stamp of BoS
1 Smart City: An Electronic Perspective | BET5601 43-44

2 Modeling and Simulation BET5602 45-46

3 Designing with Raspberry Pi BET6601 95-96

4 Basics of Automotive Electronics BET6602 97-98

5 Designing with Arduino platform BET6603 105-106

6 ng(r:\?gnication Protocols for e- BET6604 107-108

D) Board of study - Department of Mechanical Engineering

l?lg. Name of the Course nggze Page number | Signature and stamp of BoS
1 Industry 4.0 BMES5602A 49-50

2 Safety, Health and Environment BMES602B 51-52

3 3D Printing and Modeling BMEG603A 101-102

4 Material Informatics BMEG6603B 103-104

5 Model Based System Engineering BMEG604A 109-110

6 Electronics Cooling BMEG6604B 111-112
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Approved by Board of Governors:

Chairman Board of Governors:
Pimpri Chinchwad College of Engineering
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ABBREVIATIONS

Sr. No. Type of course Abbreviations
1 Basic Science Course BSC
2 Engineering Core/Science Course ECC
3 gglrjr:ggities, Social Sciences and Management HSMC
4 Professional Core Course PCC
5 Professional Elective Course PEC
6 Open Elective Course OEC
7 Project PROJ
8 Internship INTR
9 Audit Course AC
10 | Mandatory Course MC
11 | Life Skills LS
12 | Proficiency Course PFC
13 | Professional Development Training PDT
14 MOOC MO
15 | Internal Evaluation IE
16 | Mid Term Evaluation MTE
17 | End Term Evaluation ETE
18 | Term Work T™W
19 | Oral OR
20 | Practical PR

1
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Curriculum Framework for B.Tech IT

Sr. No. Type of course Abbreviations
1 Basic Science Course BSC
2 Engineering Core/Science Course ECC
3 Humanities, Social Sciences and Management Course HSMC
4 Professional Core Course PCC
5 Professional Elective Course PEC
6 Open Elective Course OEC
7 Project PROJ
8 Internship INTR
9 Audit Course AC
10 Mandatory Course MC
11 Life Skills LS
12 Proficiency Course PFC
Sr. No. Type of course CNo?Jlr:Zs T;Zal Cre(c)i/lts
1 Basic Science Course 8 23 14.3
2 Engineering Core/Science Course 14 22 13.7
3 ggﬂwrzgltles, Social Sciences and Management 6 13 8.1
4 Professional Core Course 23 48 29.8
5 Professional Elective Course 10 18 11.2
6 Open Elective Course 6 18 11.2
7 Project 2 16 9.9
8 Internship 1 3 1.9
9 Audit Course 3 0 0.0
10 Mandatory Course 2 0 0.0
11 Life Skills 4 0 0.0
12 Proficiency Course 3 0 0.0
Total 82 161 | 100.0
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COURSE DISTRIBUTION: SEMESTER WISE

Sr. No. of Courses/Semester
Type of course Total
No. 1|12 (3|4|5|6]|7]S8
1 |[Basic Science Course 313 |2 8
2 |Engineering Core/Science Course 51621 14
3 gumanltles, Social Sciences and Management 1111111111 6
ourse
4 |Professional Core Course 516|444 23
5 |Professional Elective Course 4 (4| 2 10
6 |Open Elective Course 11122 6
7 |Project 1 2
8 |Internship 1
9 |Audit Course 1 1 1 3
10 |Mandatory Course 1 1 2
11 [Life Skills 1 1 1 1 4
12 |Proficiency Course 11111 3
Total 11 |11 (11 (12 (13 (14 | 8 2 82
CREDIT DISTRIBUTION: SEMESTER WISE
Sr. No. Type of course No. of Credits/Semester Total
112 |3 |4 |5 |6 |7 8
1 |Basic Science Course 91 9 5 23
2 |Engineering Core/Science Course 719 3 3 22
3 Humanities, Social Sciences and Management 2| o 3 5 5 5 13
Course
4  |Professional Core Course 12112 | 8 | 8 | 8 48
5 |Professional Elective Course 6 6 6 18
6 |Open Elective Course 3 13| 6|6 18
7 |Project 2 14 | 16
8 |Internship 3 3
9 |Audit Course 0
10 [Mandatory Course 0
11 |Life Skills 0
12 |Proficiency Course 0
Total 20( 20 | 23 | 20 | 19 | 22 | 20 | 17 | 161
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Curriculum Structure
TY B Tech
Information Technology
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B. Tech (Information Technology) Curriculum Structure Semester V

Sem -V Teaching Scheme Evaluation Scheme
Cgurse Category| Course Name Lecture| Tutorial |Practical Work Credit| CE |MTE[ETE| TW | PR | OR | Total
ode Hour
Database Management
BIT5401 | PCC System 3 _ _ 3 3 12013050 - (-1 - |100
BIT5402 | PCC | Operating System 3 _ _ 3 3 (20130 (50| - |- - |100
BIT5501
to .
BIT5503 PEC |Elective-I 2 _ _ 2 2 (20130 (50| - |- - (100
BIT5507
to PEC |Elective-ll 2 _ _ 2 2 (20130 (50| - |- - {100
BIT5509
OEC |Open Elective-II 3 _ _ 3 3 (20130 (50| - |- - (100
BIT5403 | PCC |Database Lab _ 2 2 1 25(25| - | 50
BIT5404 | PCC |Operating System Lab | _ 2 2 1 25125 - | 50
BIT5504
to PEC |Elective-I Lab _ _ 2 2 1 50| -] - |50
BIT5506
BIT5510
to PEC |Elective-II Lab _ _ 2 2 1 50| -] - |50
BIT5512
BHM5113|HSMC|HSMC-5 2 _ _ 2 2 |30 20 50
BIT5911 | PFC |Java Programming 0 0 2 2 0 -l -l -] -
Professional
BHM5917( MC |Development 3 0 0 2 0 -l - - -] - -
Training-1
BHM9962| AC |Audit Course-lI 1 0 0 1 0 -] - -l -1 -] -
Total 16 0 13 28| 19 |130|150|270(150{50| O |750

Abbr: Course Abbreviation; L- Lecture; P- Practical; H- Hours; CR- Credits; IE1- Internal Evaluation-1; IE2— Internal
Evaluation-2; ETE — End Term Examination; TW — Term Work; OR — Oral Exam
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Semester- V

List of Professional Electives —I

Course Code

Course Name

BIT5501 Distributed Computing
BIT5502 Artificial Intelligence
BIT5503 Computer Graphics and Image Processing

Choose any one

List of Professional Electives -1 LAB

Course Code

Course Name

BIT5504 Distributed Computing Lab
BIT5505 Artificial Intelligence Lab
BIT5506 Computer Graphics and Image Processing Lab

Choose any one

List of Professional Electives -11

Course Code

Course Name

BIT5507 Cyber Security
BI1T5508 Foundations of Data Science
BIT5509 Software Design Patterns

Choose any one

List of Professional Electives -11 LAB

Course Code

Course Name

BIT5510 Cyber Security Lab
BIT5511 Foundations of Data Science Lab
BIT5512 Software Design Patterns Lab

Choose any one

List of Open Electives -11

Course Code

Course Name

Offering Department

BCI15602.A Total Quality Management
BCI15602B Intelligent Transport System
BET5601 Smart City: An Electronic Perspectives
BET5602 Modeling and Simulation with
MATLAB
BAS5607 Statistical Data Analysis Using R
BMES602A Industry 4.0 Mechanical
BMES5602B Safety, Health and Environment

Choose Anyone
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List of HSMC Courses

Course Code Name of Course

BHM5113 Principles of Management

List of Proficiency Course

Course Code Name of Course

BIT5911 Java Programming

List of Professional Development Training

Course Code Name of Course

BHM5917 Professional Development Training-1

List of Audit Courses

Course Code Name of Course

BHM9962 Constitution of India

1
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B. Tech (Information Technology) Curriculum Structure Semester VI

Sem - VI Teaching Scheme Evaluation Scheme
Cgurse Category Course Name Lecture [ Tutorial | Practical Work Credit| CE [MTE|ETE| TW | PR | OR | Total
ode Hour
BIT6401 | PCC [Machine Learning 3 _ _ 3 3 |20 30 |50 | - - - | 100
Software
BIT6402 | PCC |Engineering & 3 _ _ 3 3 120|130 (50| - - - | 100
Project Management
BIT6501
to PEC |Elective-lll 2 B B 2 2 [20] 30 |50 - - - | 100
BIT6503
BIT6507
to PEC |Elective-IV 2 _ _ 2 2 [20] 30 |50 - - - | 100
BIT6509
OEC [Open Elective-III 3 _ _ 3 3 120|130 (50| - - - | 100
OEC |Open Elective-IV 3 _ _ 3 3 (20( 30|50 - - - | 100
Software
BIT6403 | PCC |Engineering & _ _ 2 2 1 - 125 - 125
Project Management
BIT6404 | PCC t"aabCh'”e Learning ~ _ 2 | 2] 1 - |25 - |25
BIT6504
to PEC |Elective-lll-Lab _ _ 2 2 1 25 25
BIT6506
BIT6510
to PEC |Elective-IV-Lab _ _ 2 2 1 25 25
BIT6512
BHM6114
to HSMC |HSMC-6 2 _ _ 2 2 |20 30 50
BHM6116
BIT6911 | PFC |Advanced Web 0 0 2 | 2] o0 0
Technology
Professional
BHM6918| MC |Development 3 0 0 2 0 0
Training-11
BHM9963
to AC |Audit Course-lII 1 0 0 1 0 0
BHM9965
Total 19 0 12 32 | 22 |140(180|330| 50 | 50 | O | 750

Abbr: Course Abbreviation; L- Lecture; P- Practical; H- Hours; CR- Credits; IE1- Internal Evaluation-1; IE2— Internal
Evaluation-2; ETE — End Term Examination; TW — Term Work; OR — Oral Exam
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Semester- VI

List of Professional Electives —I11

Course Code | Course Name

BIT6501 Cloud computing

BIT6502 Deep Learning Choose any one
BIT6503 Computer Vision

List of Professional Electives -111 LAB

Course Code | Course Name

BIT6504 Cloud computing Lab

BIT6505 Deep Learning Lab Choose any one
BIT6506 Computer Vision Lab

List of Professional Electives -1V

Course Code | Course Name

BIT6507 Internet of Things

BIT6508 Big Data Analytics Choose any one
BIT6509 Software Testing & Quality Assurance

List of Professional Electives -1V LAB

Course Code | Course Name

BIT6510 Internet of Things Lab

BIT6511 Big Data Analytics Lab Choose any one
BIT6512 Software Testing & Quality Assurance Lab

T.Y.B Tech Information Technology, PCCoE, Pune Page 9



List of Open Electives -111

Course Code Course Name Offering
Department
BCI6603A Remote Sensing and GIS
BCI6603B Building Services and Civil
Maintenance
BET6601 Designing with Raspberry Pi
BET6602 Basics of Automotive E&TC Choose Anyone
Electronics
BAS6608 Multivariate data analysis using
R AS&H
BMEGGO3A 3D Printing and Modelling
Mech
BMEG603B Material Informatics
List of Open Electives -1V
Course Code Course Name Offening
Department
BCI6604A SmartC|_t|es & Building
Automations L
Mechanical Electrical Civi
BC166048 Plumbing (MEP) Systems
BET6603 Designing with Arduino Choose Anyone
platform EQE&TC
BET6604 Comr_nunlcatlon Protocols for
eVehicle
BMEG604A Moo_lel Bgsed System
Engineering Mech
BMEG6604B Electronics Cooling
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List of HSMC Courses

Course

Code Name of Course

BHMG6114 | Project Management

BHMG6115 | Financial Management Choose Anyone

BHM®6116 | Entrepreneurship Development

List of Proficiency Course

Course Code | Name of Course

BIT6911 Advanced Web Technology

List of Professional Development Training

Course Code Name of Course

BHM6918 Professional Development Training-1I

List of Audit Courses

Course

Name of Course
Code

BHM9963 | Emotional Intelligence

BHM9964 | Entrepreneurship Development Choose Anyone

BHM9965 | Research Article Writing

T.Y.B Tech Information Technology, PCCoE, Pune Page 11




Course Syllabus

Semester-V
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Program:

B. Tech. I.T. Semester: V

Course : Database Management System

Code : BIT5401

Teaching Scheme Evaluation Scheme

Lecture Practical Tutorial Credit IE MTE ETE Total
- - 3 20 30 50 100
Prior Knowledge of
o Data structures.
e Discrete Structure
Is essential.
Course Objectives:
1. Understand the fundamental concepts of database management.
2. Understand the basic concepts of transaction processing and concurrency control
3. Describe various Database Architectures and Applications.
4. To learn and understand the role of Data warehousing and data mining in database
management.
Course Outcomes:
After learning the course, the students will be able to:
1. Draw the database schema using ER and EER concepts.
2. Apply a query to execute SQL and No SQL database commands.
3. Explain transaction processing and concurrency control
4. Describe various database architectures.
5. Describe data warehousing and data mining concepts.
6. Make use of the emerging database technologies for real-time applications.
Detailed Syllabus
Unit Description Duration
(Hrs)
Introduction To Database Concepts
Data Modeling: Data Models, Basic Concepts, Components of E-R and EER
1. | Model, Relational Model: Basic concepts, Attributes and Domains, Codd's 7
Rules, Relational Integrity, Schema Diagram, Database Design, Normalization,
Decomposition
Sqgl And Nosgl Databases
SQL Data Types and Literals, DDL, DML, DCL, TCL, SQL Operators, Tables,
2. Views, Indexes, Joins, Aggregate Functions, Nested Queries, Stored Procedures, 8
Cursors, Triggers, Advanced SQL-Programming, NoSQL database system
Database Transactions
Properties of Transactions, Transaction Management, Commit Protocols,
3. Concept of Schedule, Serializability, Concurrency Controls, Deadlocks, 8
Recovery methods: Shadow-Paging and Log-Based Recovery, Checkpoints
Advance And Emerging Database Concept
4. | Centralized and Client-Server Architectures, 2 Tier and 3 Tier Architecture, 7
Architecture of Parallel Databases, Architecture of Distributed Databases
T.Y.B Tech Information Technology, PCCoE, Pune Page 13




Data Warehousing And Data Mining
Distributed Database Design, Introduction of Data Warehousing Characteristics,

5. | Benefits, Limitation of Data Warehousing, Main Components of Data 8
Warehouse, Conceptual Models, Data Mart, OLAP, Data Mining: Process,
Knowledge Discovery, Goals and Tasks.

Emerging Database Technologies For Real-Time Applications
6. | Temporal, spatial, deductive and Big databases-basic concepts, More recent 7
applications-mobile databases, Multimedia databases

Total 45

Text Books:
1. Silberschatz A., Korth H., Sudarshan S., "Database System Concepts"
2. S.K.Singh, “Database Systems: Concepts, Design and Application”
3. Connally T., Begg C., "Database Systems"

Reference Books:
1. Jiawei Han, Micheline Kamber, Jian Pei, “Data Mining: Concepts and Techniques”, Elsevier

2. Shio Kumar Singh, Database Systems Concepts Design and Applications, Pearson

3. Mario Piattini, Oscar Diaz “Advanced Database Technology and Design”- online book. J.
Han, M. Kamber Data mining: concepts and techniques. Morgan Kaufmann.

4. Kristina Chodorow, Michael Dirolf, “MongoDB: The Definitive Guide”, O’Reilly
Publications

5. Alex Holmes, “Hadoop in Practice”, DreamTech Press
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Program: | B. Tech. L.T. Semester: V
Course : Database Lab Code : BIT5403
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit T™W PR OR Total
- 2 - 1 25 25 - 50

Prior Knowledge of
e Discrete mathematics
is essential.

Course Objectives:
1. To learn database management system.
2. To know design standards for database system.
3. To learn the SQL commands and apply it to a database system.
4. To learn MongoDB standards commands.

Course Outcomes:
After learning the course, the students will be able to:
1. Install and configure client-server for MySQL, MongoDB, SQL.ite
2. Design the database schema using concepts of ER, EER diagrams and apply relational
algebra
3. Create database using MySQL, MongoDB and perform CURD operations on it.
4. Develop a mini project using database concepts.

Detailed Syllabus

Unit Description

Group — A MySQL

Install and configure client and server for MySQL and MongoDB (Show all commands and
necessary steps for installation and configuration).

Design any database with at least 3 entities and relationships between them. Draw suitable
ER/EER diagram for the system.

Create Table with primary key and foreign key constraints for assignment no 2 and apply
3. DCL, DDL and DML commands.

>

Write and execute suitable database triggers and Joins

5. Execute DDL/DML statements which demonstrate the use of views, cursor.

Group — B MongoDB

Create a database with suitable example using MongoDB and implement Inserting and
saving document (batch insert, insert validation)

6. e Removing document

-Updating document (document replacement, using modifiers, upserts, updating multiple
documents, returning updated documents)

Execute at least 10 queries on database design in assignment no 4 using MongoDB that
demonstrates following querying techniques: find and findOne (specific values)
e Query criteria (Query conditionals, OR queries, $not, Conditional semantic, $ where
queries)
e Cursors (Limits, skips, sorts, advanced query options)
Database commands

T.Y.B Tech Information Technology, PCCoE, Pune Page 15




Group — C Mini Project

8 Develop a mini project using the database identified in Assignment no. 2.

Reference Books:
1. Kristina Chodorow, MongoDB The definitive guide, O’Reilly Publications, ISBN:978-93-
5110-269-4, 2nd Edition
2. Ivan Bayross, SQL, PL/SQL: The Programming Language of Oracle, BPB Publication
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Program: | B. Tech. L.T. Semester: V
Course : Operating System Code : BIT5402
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit IE MTE ETE Total
3 - - 3 20 30 50 100

Prior Knowledge of
e Computer Organization and Architecture.
e Fundamentals of Data Structures

Is essential.

Course Objectives:
1. Understand the basic concept and functions of the operating system.
2. Understand the concept of Process and Thread management including scheduling,
synchronization, and deadlocks.
3. Analyze the memory management techniques.
4. Understand 1/0 Management and File System.
5. Apply the Protection and Security to OS.

Course Outcomes:
After learning the course, the students will be able to:
Explain the role of the Operating System.
Demonstrate the concepts of Process / Thread Scheduling.
Make use of Process Synchronization Techniques.
Make use of the memory management techniques.
Compare the various techniques of i/o management, disk scheduling and file system.
Discuss issues and solutions in OS Security.

o~ wnE

Detailed Syllabus

Unit Description Duration
P (Hrs)

Introduction

Operating System Objectives, The Evolution of Operating System, OS Design
1. | Considerations for Multiprocessor and Multicore OS, Architectures of Operating 6
System: Monolithic, Microkernel, Exokernel, Introduction to Linux OS, Basic
Shell Commands, Shell Scripting using BASH.

Process Management

Process: Process Concept, Process States, Process Control Block, Process
Description

Threads: Process and Threads, Basic types of threads, Multithreading, Thread 8
Programming using thread library APIs

Process Scheduling: Types of Scheduling, Scheduling Criteria, Scheduling
Algorithms: First-Come First- Served, Shortest-Job-First, Priority, Round Robin,
Case Study - Linux Scheduling

e ————
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Process Synchronization

Principles of Concurrency, Critical - Section Problem, Mutual Exclusion:

Requirements, Operating System support - Semaphore and Mutex, Classical

Synchronization Problems: Reader-Writer Problem, Producer - Consumer
3 Problem, Real Life Problems, Inter-Process Communication: Pipes and Shared 9
* | Memory

Deadlock: Principles of Deadlock, Deadlock Characterization: Necessary

Conditions, Resource - Allocation Graph, Methods for Handling Deadlock:

Deadlock Prevention, Deadlock Avoidance, Deadlock Detection and Recovery,

Case Study: Dining Philosopher Problem

Memory Management

Memory Management Requirements, Memory Partitioning: Fixed Partitioning,

4. | Dynamic Partitioning, Buddy System, Paging, Segmentation, Virtual Memory: 8
Demand Paging, Page Replacement, Thrashing, Case Study: Linux Operating
System
Input / Output And File Management
I/0 Management: 1/0 Devices, Organization of the 1/0 Function, 1/0 Buffering,

5 Secondary Storage Management: Disk Structure, Disk Scheduling 8

" | File Management: Overview-Files and File Systems, File structure. File
Organization and Access, File Directories, File Sharing, Case Study: Linux File
System, Android File System
Protection And Security

5 Goals of protection, Domain of protection, Access matrix, Implementation of 5

" | access matrix, Revocation of access rights, Security problems, Authentication,
Program threats, System threats, Threat monitoring

Total 45
Text Books:
1. William Stallings, Operating System: Internals and Design Principles, Prentice Hall, 8th

2.

3.

Edition,2014, ISBN-10: 0133805913 « ISBN-13: 9780133805918

Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, Operating System Concepts, John
Wiley & Sons ,Inc., 9th Edition,2012, ISBN 978-1-118-06333-0

Arnold Robbins, Nelson H. F. Beebe, Classic Shell Scripting, O'Reilly Media, Inc., 2005,
ISBN 9780596005955

Reference Books:

1.

2.

3.

ok

Tom Adelstein and Bill Lubanovic, Linux System Administration, O’Reilly Media, ISBN-10:
0596009526, ISBN-13: 978-0596009526.

Harvey M. Deitel, Operating Systems, Prentice Hall, ISBN-10: 0131828274, ISBN-13: 978-
0131828278.

Thomas W. Doeppner, Operating System in depth: Design and Programming, WILEY, ISBN:
978- 0-471-68723-8.

Mendel Cooper, Advanced Shell Scripting, Linux Documentation Project.

Andrew S. Tanenbaum & Herbert Bos, Modern Operating System, Pearson, ISBN-13:
9780133592221, 4th Edition.

e ————
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Program: | B. Tech. L.T. Semester: V
Course : Operating System Lab Code : BIT5404
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit TW PR OR Total
- 2 - 1 25 25 - 50

Prior knowledge of

e C Programming

e Fundamentals of Data Structures
are essential.

Course Objectives:
1. Tointroduce and learn Linux commands required for administration
2. To demonstrate the functioning of OS basic building blocks like processes, threads under the
LINUX
3. To demonstrate the functioning of OS concepts in user space like concurrency control
(process synchronization, mutual exclusion), CPU Scheduling, Memory Management and
Disk Scheduling in LINUX.

Course Outcomes:
After learning the course, the students will be able to:
1. Apply the basic Linux commands.
2. Use library functions to create processes and threads.
3. Implement Resource Management algorithms.
4. Implement inter-process communication.

Suggested List of Assignments
(any 6)

1 Study of Basic Linux Commands: echo, Is, read, cat, touch, test, loops, arithmetic comparison,
conditional loops, grep, sed find, diff, tac and Bash scripting
Implement the C program in which the main function accepts the integers to be sorted. Main
function uses the FORK system call to create a new process called a child process. Parent

2 | process sorts the integers using a sorting algorithm and waits for the child process using
WAIT system call to sort the integers using any sorting algorithm. Also demonstrate zombie
and orphan states.

3 Implement the C program to simulate any 2 CPU Scheduling Algorithms (1 preemptive and 1
non- preemptive) with different arrival times.

4 Implement the C program for Producer Consumer problem using counting semaphores and
mutex/binary semaphore.

5 | Implement the C program for Reader-Writer problem with reader priority.

6 | Implement the C program for Deadlock Avoidance Algorithm: Bankers Algorithm.

7 | Implement the C program for Dinning Philosophers problem.

8 Implement the C program for any one Page Replacement Algorithm with minimum three
frames as an input.

9 | Implement the C program for any one Disk Scheduling Algorithm
Implement Full duplex communication between two independent processes. First process

10 accepts sentences and writes on first pipe to be read by second process. Second process counts
number of characters, number of words and number of lines in accepted sentences, and writes
the contents on second pipe to be read by first process and displays on standard output.
Study Assignment: Implement a new system call in the kernel space, add this new system

11 call in the Linux kernel by the compilation of this kernel (any kernel source, any architecture
and any Linux kernel distribution) and demonstrate the use of this embedded system call
using C program in user space.
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12 Study Assignment: Case Study on process and threads creation, concurrency control and
synchronization in various operating system

Text Books:
1. Das, Sumitabha, UNIX Concepts and Applications, TMH, ISBN-10: 0070635463, ISBN-13: 978-

0070635463, 4th Edition.

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

3. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, Operating System Concepts, John Wiley
& Sons ,Inc., 9th Edition,2012, ISBN 978-1-118-06333-0

Reference Books:
1. Yashwant Kanetkar, UNIX Shell Programming, BPB Publication Maureen Spankle, “Problem Solving
and Programming Concepts' ', 9th edition, Pearson.
2. Kay Robbins and Steve Robbins, UNIX Systems Programming, Prentice Hall, ISBN-13: 978-
0134424071, ISBN-10: 0134424077, 2nd Edition

e ————
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Program: | B. Tech. L.T. Semester: V

Course : Distributed Computing Code : BIT5501
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit IE MTE ETE Total
2 - - 2 20 30 50 100

Prior Knowledge of
e Networking
e Algorithms
Is essential

Objectives:
1. To present the principles underlying the function of distributed systems
2. To learn communication methodology in distributed systems
3. To acquaint with the Distributed File Systems
4. To expose students to current technology used to build architectures to enhance distributed
computing infrastructures
5. Expose students to past and current research issues in the field of distributed systems

Outcomes:
After learning the course, the students should be able to:
1. [Ilustrate different types of distributed systems.
2. Make use of the concept of communication and election algorithms for designing distributed
application.
3. Analyze the different types of distributed naming and File systems.
4. Explain different consistency models and protocols to make the system consistent and fault
tolerant.

Detailed Syllabus

Unit Description Duration
P (Hrs)

Introduction

Defining distributed system, Characteristics, Middleware and Distributed
System, Design goals- supporting resource sharing, making
distribution transparent, open, scalable, pitfalls, Types of distributed systems —
1. | High performance distributed computing, Distributed Information Systems, 6
Pervasive system, Architectural styles — Layered architectures, Object based
architectures, Publish subscribe architectures, Middleware organization —
Wrappers, Interceptors, Modifiable middleware, System architecture -
Centralized, Decentralized, Hybrid, Example architecture — Network File System

Communication & Synchronization

Foundations — Layered protocols, Types of communication, Remote procedural
call, Message oriented communication and applications, Multicast
communication

Clock synchronization — Physical clocks, Logical clocks, Lamport’s logical 5
clocks, Mutual exclusion- Overview, centralized, distributed, token-ring,
decentralized algorithm, Election algorithms- bully, ring algorithm, Location
systems- GPS, Logical positioning of nodes, Distributed event matching, Gossip-
based contribution- Aggregation, A peer-sampling service, Gossip-based overlay
construction
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Naming and Distributed File Systems

Names, identifiers, and addresses, Flat naming, Structured naming, Attributed
based naming, Introduction of distributed file system, File service architecture,
Case study: Sun Network file system, Andrew File system

Replication, Consistency and Fault tolerance

Replication: Reasons for replication, Replication as scaling technique, Data-
centric consistency models,  Client-centric consistency models, Replica
management, Example: Caching, and replication in the web

Consistency: Introduction, Consistency Models and protocols

Fault tolerance: Basic concepts, failure models, failure masking by redundancy,
Process resilience Example: Paxos, Consensus in faulty systems with crash
failures, limitations on realizing fault tolerant tolerance, failure detection,
Reliable client server communication- point to point communication, RPC
semantics in case of failures, Reliable group communication- Atomic multicast,
Distributed commit, Recovery- Introduction, Check pointing, Message logging,
Recovery oriented computing

10

Total 30

Text Books:
1. Maarten van Steen, Andrew S. Tanenbaum, Distributed system, Third edition, version 3
2. George Coulouris, Jean Dollimore, Tim Kindberg, “Distributed Systems Concepts and
Design”, Fifth edition

Reference Books:
1. P.K.Sinha, “Distributed Operating System”, Wiley IEEE Press
2. Singhal&Shivaratri, "Advanced Concept in Operating Systems", McGraw Hill
3. Vijay K.Garg Elements of Distributed Computing , Wiley

e-Books:
Martin Kleppmann, “Designing Data-Intensive Applications”, Oreilly

MOOC/ Video Lectures available at:
1. Prof. Rajiv Misra, Distributed System, https://nptel.ac.in/courses/106/106/106106168/#
2. Prof. Rajiv Misra, Cloud computing and Distributed System, Prof. Rajiv Misra, Distributed
System, https://nptel.ac.in/courses/106/104/106104182/

e ————
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Program: | B. Tech. L.T. Semester: V

Course : Distributed Computing Lab Code :BIT5504
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit T™W PR OR Total
- 2 - 1 50 - - 50

Course Objectives:
1. To learn various algorithms for distributed systems
2. To learn various process communication trough socket programming
3. To learn various techniques, tools, applications in Distributed Systems

Course Outcomes:

After learning the course, the students will be able to:
1. Demonstrate the knowledge of the core concepts and techniques in Distributed Systems
2. Build distributed applications using the concept of communication.
3. Implement leader election algorithms for distributed applications.

Detailed Syllabus

Expt. Description

1 Inter-process communication using socket programming: implementing multithreaded echo
' server.

Implementation of RPC Mechanism

Simulation of election algorithms (Ring and Bus Topology)

2

3

4. | Clock synchronization: a) NTP b) Lamports clock

5 Study and configuration of Distributed File System: NFS

6. | Study and installation of CUDA/Google FS/Hadoop DFS

Text Books:
1. Maarten van Steen, Andrew S. Tanenbaum, Distributed system, Third edition, version 3
2. George Coulouris, Jean Dollimore, Tim Kindberg, “Distributed Systems Concepts and
Design”, Fifth edition

Reference Books:
1. P.K.Sinha, “Distributed Operating System”, Wiley IEEE Press
2. Singhal&Shivaratri, "Advanced Concept in Operating Systems", McGraw Hill
3. Vijay K.Garg Elements of Distributed Computing , Wiley

e ————
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Program: | B. Tech. I.T. Semester: V.
Course : Artificial Intelligence Code : BIT5502
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit IE MTE ETE Total
2 - - 2 20 30 50 100

Prior knowledge of
Fundamentals of Data Structures is essential.

Course Objectives:
1. To describe the concept of Artificial Intelligence (Al) in the form of various Intellectual tasks.
2. To describe problem solving using various peculiar search strategies for Al
3. To know multi-agent environment in competitive environment
4. To acquaint with the fundamentals of knowledge and reasoning

Course Outcomes:
After learning the course, the students will be able to:
1. Discuss the fundamentals of Artificial Intelligence and Intelligent agents
2. ldentify various search algorithms in problem solving
3. Apply heuristic and game search algorithms in problem solving
4. Apply knowledge representation and reasoning for real life application

Detailed Syllabus

Unit Description Duration
P (Hrs)

Introduction Al

What is Al, History, Al problems, Classification of Al systems, Al Application
1. | (E-Commerce, & Medicine). Statistical Analysis: Relationship between 6
attributes: Covariance, Correlation Coefficient, Chi Square. Intelligent Agent:
Concept of Rationality, nature of environment, structure of agents.

Overview to Problem Solving

Problem solving by Search- forward and backward, Problem space - State space,
Blind Search - Types, Performance measurement. Problem-solving Agents, Type
and Example problems.

Heuristic Search

Heuristic search Types, Hill Climbing, Best first search, mean and end analysis,
3. | Constraint Satisfaction, A* and AO* Algorithm. 8
Game Theory, Optimal Decisions in Games, Game playing minimax algorithm,
Alpha-Beta Pruning.

Knowledge Representation and Reasoning

Logical systems, Knowledge based systems, Propositional Logic Constraints,
4. | Predicate Logic, First Order Logic, Inference in First Order Logic, Ontological 8
Representations and applications. Foundation of reasoning and sample
application, Reasoning with defaults, Reasoning about knowledge.

Total 30
Text Books:
1. Russell, S. and Norvig, P. 2015. Artificial Intelligence - A Modern Approach, 3rd edition,
Prentice Hall

2. Elaine Rich and Kerin Knight, Artificial Intelligence, 3rd Edition, McGraw Hill.
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Reference Books:

1. George F Luger, Artificial Intelligence: Structures and Strategies for Complex Problem
Solving, Pearson Edu., 4th Edition.

2. Poole, D. and Mackworth, A. 2010. Artificial Intelligence: Foundations of Computational
Agents, Cambridge University Press.

3. Padhy, N.P. 2009. Artificial Intelligence and Intelligent Systems, Oxford University Press.

4. Eugene, Charniak, Drew McDermott, Introduction to artificial intelligence, Addison Wesley.

MOOC Courses:
1. NPTEL Artificial Intelligence : Search Methods For Problem solving
https://onlinecourses.nptel.ac.in/noc22_cs67/preview

T.Y.B Tech Information Technology, PCCoE, Pune Page 25




Program:

| B. Tech. I.T.

Semester: V

Course : Artificial Intelligence Lab

Code : BIT5505

Teaching Scheme

Evaluation Scheme

Lecture

Practical

Tutorial

Credit

™

PR

OR

Total

2

1

50

50

Prior Knowledge of
e C/ C++/Java/ Python Programming.
e Fundamentals of Data Structures.
are essential

Course Objectives:
1. To apply the concepts of artificial intelligence
2. To learn and apply various search strategies for Al
3. To formalize and use constraints in search problems

Course Outcomes:

After learning the course, the students will be able to:
1. Apply informed /uninformed search algorithm.
2. Apply heuristic and greedy approaches in problem solving.
3. Develop a game using Al algorithms

List of Assignments

All assignments are compulsory

Sr. L
No. Description
Use an undirected graph and develop a recursive algorithm for searching all the vertices of a
1 graph or tree data structure

(@) Implement depth first search algorithm
(b) Implement breadth first search algorithm

o | Implement A star algorithm for game search problems.

Implement greedy search algorithm for any two of the following application:
I. Selection Sort

[1. Minimum Spanning Tree

[11. Single-Source Shortest Path Problem

3 IV. Job Scheduling Problem
V. Prim's Minimal Spanning Tree Algorithm
VI. Kruskal's Minimum Spanning Tree Algorithm
VII. Dijkstra's Minimal Spanning Tree Algorithm

4 Implementation of games (any one): 8 puzzle, Tic-Tac-Toe, tower of Hanoi, water jug

" | problems
Text Books:
1. Russell, S. and Norvig, P. 2015. Artificial Intelligence - A Modern Approach, 3rd edition,
Prentice Hall

2. Elaine Rich and Kerin Knight, Artificial Intelligence, 3rd Edition, McGraw Hill.

e ————
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Reference Books:
1. George F Luger, Artificial Intelligence: Structures and Strategies for Complex Problem
Solving, Pearson Edu., 4th Edition.
2. Poole, D. and Mackworth, A. 2010. Artificial Intelligence: Foundations of Computational
Agents, Cambridge University Press.
3. Eugene, Charniak, Drew Mcdermott, Introduction to artificial intelligence, AddisonWesley.
4. Padhy, N.P. 2009. Artificial Intelligence and Intelligent Systems, Oxford UniversityPress.

MOOC Courses:
1. NPTEL Artificial Intelligence : Search Methods For Problem solving
https://onlinecourses.nptel.ac.in/noc22_cs67/preview
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Program: | B. Tech I.T. Semester : V

Course : Computer Graphics and Image Processing Code : BIT5503
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit IE MTE ETE Total
2 - - 2 20 30 50 100
Prior Knowledge of
e Mathematics fundamentals, data structures.
Is essential.
Course Objectives:
1. To learn Computer graphics fundamental knowledge
2. To know how to use image processing techniques
3. To make aware of image transformation techniques
Course Outcomes:
After learning the course, the students will be able to:
1. Use line and circle drawing algorithms.
2. Apply transformation functions and polygon filling algorithms to objects.
3. Explain fundamentals of digital image processing.
4. Apply transformation and segmentation techniques to images.
Detailed Syllabus
Unit Description Duration
(Hrs)
Basics of Computer graphics and Algorithms:- Video Display devices- Refresh
1 Cathode Ray Tubes, Random Scan Displays and systems, Line drawing 7
" | algorithms- DDA, Bresenham’s algorithm. Circle drawing algorithms- Midpoint
Circle generation algorithm, Bresenham’s algorithm.
Filled Area Primitives and transformations: Filled Area Primitives- Scan line
polygon filling, Boundary filling and flood filling, Two dimensional
2. : : . : . 7
transformations, Composite transformations, Matrix representations and
homogeneous coordinates.
Fundamentals of Digital Image Processing: Image as 2D data. Image
3 representation in Gray scale, Binary and Colour images. Fundamental steps in 8
" | image processing, Sampling and quantization. Spatial and Gray Level
Resolution. Basic relationship between pixels.
Image Transformation and Segmentation : Log transformations, Power-Law
transformations, Basics of spatial filtering - Smoothing spatial filterLinear and
4 nonlinear filters, and Sharpening spatial filters-Gradient and Laplacian. 3
" | Image Segmentation : Thresholding - Basics of Intensity thresholding and
Global Thresholding, Region based Approach - Region Growing, Region
Splitting and Merging. Edge Detection - Edge Operators- Sobel and Prewitt.
Total 30
Text Books:
1. Donald Hearn and M. Pauline Baker, Computer Graphics, PHI, 2e, 1996

2. Rafael C. Gonzalez and Richard E. Woods, Digital Image Processing. Pearson, 4e, 2017.

Reference Books:

1.
2.

Rafael C. Gonzalez, Digital Image Processing, 3" edition.

M. Sonka, V. Hlavac, and R. Boyle, Image Processing, Analysis, and Machine Vision,

Thomson India Edition, 4e, 2017
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Program: | B. Tech L.T. Semester : V

Course : Computer Graphics and Image Processing Lab Code : BIT5506

Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit ™ PR OR Total
- 2 - 1 50 - - 50

Prior Knowledge of
e Mathematics fundamentals, data structures.
is essential.

Course Objectives:
1. To learn computer graphics fundamental algorithms.
2. To get acquainted with image processing techniques.

Course Outcomes:

After learning the course, the students will be able to:
1. Implement line and Circle drawing algorithms.
2. Apply transformation and color filling algorithms to graphical objects
3. Compare image point processing techniques for image enhancement
4. Apply segmentation techniques to images

Detailed Syllabus

Unit Description
1 Write a program in C++ to draw line using DDA and a circle using Bresenham’s algorithm.
) Write a program in C++ to perform scaling of a line.
3 Write a program in C++ to implement flood filling algorithm.
4 Instructor can design any 2 assignment based on the fundamental understanding of image
' processing techniques like image transformation and segmentation.

Reference Books:

1. Rafael C. Gonzalez, Digital Image Processing, 3" edition.

2. NPTEL Course Material Computer Vision : https://onlinecourses.nptel.ac.in/noc19

3. D. Hearn, M. Baker, “Computer Graphics — C Version”, 2nd Edition, Pearson Education, 2002,
ISBN81 — 7808 — 794 — 4
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Program: B. Tech. I.T. Semester: V

Course : Cyber Security Code: BIT5507
Teaching Scheme Evaluation Scheme

Lecture Practical Tutorial | Credit IE MTE ETE Total

- - 2 20 30 50 100

Prior Knowledge of

1.
2.

Data Communication and Computer Networks
Cryptography

are essential.

Objectives:

1.
2.
3.

4.

To learn fundamental concepts of cyber security

To learn about different types of threats and cyber-crimes.

To understand the basics of cyber forensics, network forensics, Email forensics, web
forensics, and crypto currency forensics.

To analyze how particular social engineering attacks take advantage of specific features of
the Internet and of human nature.

Outcomes:
After learning the course, the students should be able to:

1. To interpret the fundamentals and need of cyber security
2. To classify the types of cyber threats and cyber crimes.
3. To apply cyber forensic techniques to identify criminal activities.
4. To classify the social engineering methods used in committing the cybercrimes.
Detailed Syllabus
Unit Description Duration
(Hrs)
Introduction to Cyber Security
Introduction: Introduction to Cyber Security, Need, Importance and challenges
1 in Cyber Security, Cyberspace, Cyber threats, Cyber-warfare, CIA Triad, 8
" | Cyber Terrorism, Cyber Security of Critical Infrastructure, Cyber security -
Organizational Implications
Cyber Crimes and Hacking
Overview of Cyber-Attacks and Vulnerabilities,
Types of Threats — Malware, spyware, Sniffing, Gaining Access, Escalating
Privileges, Executing Applications, Hiding Files, Covering Tracks, Worms,
Trojans, Viruses, Backdoors. Types of Cyber Crime - cyber stalking, forgery,
5 software piracy, cyber terrorism, phishing, computer vandalism, computer 8

hacking, creating and distributing viruses over the internet, spamming, cross-
site scripting, online auction fraud, cyber-squatting, logic bombs, web jacking,
internet time thefts, DoS attack, salami attack, data diddling, email spoofing.
Types of Hacker Hacking and Cracking, Hacking: Ethical issues, Ethical
Hacking.
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Cyber Forensics

Introduction to Cyber Forensics: What are cyber forensics, cyber forensics
investigation process, digital evidence, challenges in cyber forensics;

Web Attack Forensics: Intrusion forensics, database forensics, preventive
forensics; Anti- forensics practices, Anti-forensics detection techniques, 7
Network forensics analysis tools; Malware Forensics: Malware types,
Malware Analysis, Tools for analysis; Email Forensics: e-mail Protocols, e-
mail crimes, email forensics; Bitcoin

Forensics: crypto currency, crimes related to bitcoin;

Social Engineering

Introduction of social engineering and cyber security, social engineering
4 | conceptual evolution, defining social engineering-categories, Phases, attack
spiral model, Attack Vendors-social approach, socio-technical approach.

Advanced social engineering attacks, Phishing attacks, Insider attacks, !
Identity Theft, Preventing Insider Threats, Social Engineering Targets, and
Defense Strategies.
Case Study: Phishing and Identity Theft Online Scams
Total 30

Text Books:
1. Cyber Security: Understanding Cyber Crimes, Computer Forensics and Legal Perspectives,
Nina Godbole and Sunil Belapure, Wiley INDIA. ISBN 978-81-265-2179-1
2. 2. Practical Cyber Forensics an Incident-Based Approach to Forensic Investigations,
Niranjan Reddy, Apress, ISBN-13: 978-1-4842-4459-3

Reference Books:
1. William Stallings, Computer Security: Principles and Practices, Pearson 6th Ed, ISBN: 978-
0- 13- 335469-0
2. Bernard Menezes, Network Security and Cryptography, Cengage Learning, ISBN-978-81-
315-1349- 1
3. Dr. V.K. Pachghare, Cryptography and Information security, PHI, Second edition, ISBN-
978- 81- 203-5082-3
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Program: B. Tech I.T. Semester : V

Course : Cyber Security Lab Code :BIT5510
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit T™W OR PR Total
- 2 - 1 50 - - 50

Prerequisites:
Data Communication, Computer Networks

Course Objectives:
1. To learn fundamental concepts of cyber security
2. To identify and find the vulnerabilities of web based applications and to protect those
applications from attacks
3. To learn how vulnerability assessment can be carried out by means of automatic tools

Outcomes:
After learning the course, the students should be able to:
1. Configure and demonstrate the firewall used to provide network security
2. Analyze various security threats and vulnerabilities in any web browser / Website.
3. Demonstrate the data transfer in client server communication using any network scanner
tool.(Wireshark)

Detailed Syllabus

Description

Study of the features of firewall in providing network security and to set Firewall Security in windows.

Study of the features of firewall in providing network security and to set Firewall Security in windows.

Steps to ensure Security of any one web browser (Mozilla Firefox/Google Chrome)

Analysis the Security Vulnerabilities of E-commerce services

1
2
3
4 Study of different types of vulnerabilities for hacking a websites / Web Applications.
5
6

Analysis the security vulnerabilities of E-Mail Application.

7| Installation of Wire shark, tcp dump and observe data transferred in client server communication

Text Books:
1. Cyber Security: Understanding Cyber Crimes, Computer Forensics and Legal Perspectives, Nina Godbole and Sunil
Belapure, Wiley INDIA. ISBN 978-81-265-2179-1
2. 2. Practical Cyber Forensics an Incident-Based Approach to Forensic Investigations, Niranjan Reddy, Apress, ISBN-
13: 978-1-4842-4459-3

Reference Books:
1.  William Stallings, Computer Security: Principles and Practices, Pearson 6th Ed, ISBN: 978-0- 13- 335469-0
2. Bernard Menezes, Network Security and Cryptography, Cengage Learning, ISBN-978-81- 315-1349- 1
3. Dr. V.K. Pachghare, Cryptography and Information security, PHI, Second edition, ISBN- 978- 81- 203-5082-3
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Program: | B. Tech I.T.

Semester : V

Course : Foundations of Data Science

Code : BIT5508

Teaching Scheme Evaluation Scheme

Lecture Practical Tutorial Credit IE MTE ETE Total
- - 2 20 30 50 100
Prior knowledge of
e Linear Algebra
IS essesntial.
Course Objectives:
1. To learn the basics and process of data science
2. To study mathematical foundation for data science
3. To study data pre-processing techniques
4. To study data science in business
Course Outcomes:
After learning the course, the students will be able to:
1. Interpret the process of data science.
2. Apply statistics and probability methods to solve real-life problems.
3. Make use of pre-processing techniques for real-life data
4. Examine data science in business applications.
Detailed Syllabus
Unit Duratio
Description n
(Hrs)
Introduction to Data Science
Defining data science and big data, Recognizing the different types of data,
1 Machine Learning Definition and Relation with Data Science, Data Science ;
" | Process: Data collection; Data preparation; Training a model on the data;
Evaluation of the model performance; Data visualization techniques and
inferences.
Mathematical foundation for Data Science
Statistics: Describing a Single Set of Data, Correlation, Simpson’s Paradox,
9 Some Other Co relational Caveats, Correlation and Causation Probability: 8
" | Dependence and Independence, Conditional Probability, Bayes’s Theorem,
Random Variables, Continuous Distributions, The Normal Distribution, The
Central Limit Theorem.
Data Pre-Processing
Understanding the Data, Dealing with Missing Values, Data Formatting, Data
3. | Normalization, Data Binning, Importing and Exporting data in Python, Turning 8
categorical variables into quantitative variables in Python, Accessing Databases
with Python.
Data Science in Business
4 How Data Science is Saving lives?, How Should Companies Get Started in Data v
" | Science?, Applications of Data Science, How Can Someone Become a Data
Scientist?, Recruiting for Data Science, Careers in Data Science.
Total 30
Text Books:

1. Data Mining: Concepts and Techniques, 3rd Edition. Jiawei Han, Micheline Kamber, Jian Pei.
2. Data Science from Scratch: Joel Grus, O’Reilly Media Inc., ISBN: 9781491901427
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https://www.coursera.org/lecture/what-is-datascience/how-data-science-is-saving-lives-RvMe9

Reference Books:
1. Coursera Course on “What is Data Science?” offered by IBM. Available at
https://www.coursera.org/learn/what-is-datascience?specialization=ibm-data-science
2. Getting Started with Business Analytics: Insightful Decision-Making, David Roi Hardoon,
Galit Shmueli, CRC Press
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Program: | B. Tech. I.T. Semester: V

Course : Foundations of Data Science Lab Code : BIT5511
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit TW PR OR Total
- 2 - 1 50 - - 50

Prior knowledge of
e Linear Algebra, Basic programming skills
Is essential.

Course Objectives:
1. To study mathematical foundation for data science
2. To study data pre-processing techniques
3. To study data science in business

Course Outcomes:

After learning the course, the students will be able to:
1. Examine the data science processes to the real-life applications.
2. Choose pre-processing techniques to data and Visualize the data using python libraries.
3. Compile report on data science business application.

Suggested list of Assignments

Expt. Description
READING AND WRITING DIFFERENT TYPES OF DATASETS: Reading different types of
1. | data sets such as .txt, .csv, .xml from Web and disk and writing in file in specific disk
location. Get familiar with dataset.
9 DESCRIPTIVE STATISTICS: Write a python script to find basic descriptive statistics
" | using summary, quartile function, etc on iris datasets.
CORRELATION AND COVARIANCE:
3 a. Find the correlation matrix on the iris dataset.
" | b. Plot the correlation plot on the dataset and visualize giving an overview of relationships
among data on iris dataset.
4 Implement normal distribution in python and visualize it for Mean =100,
" | Standard_deviation =4, dataset size = 100000.
5 DATA PREPROCESSING: Perform the following operations using Python on the Air
" | quality data sets a. Data cleaning b. Data transformation
5 DATA PREPROCESSING: Perform the following operations using Python on the heart
" | diseases data sets a. Data cleaning b. Error-correcting
7. | Prepare a report on any one Data Science Business Application.

Text Books:
1. Data Science from Scratch: Joel Grus, O’Reilly Media Inc., ISBN: 9781491901427
2. Python for Data Analysis by Wes McKinney published by O' Reilly media, ISBN : 978-1-449-
31979-3. 4. Python

Reference Books:

1. Coursera Course on “What is Data Science?” offered by IBM. Available at
https://www.coursera.org/professional-certificates/ibm-data-science

2. Getting Started with Business Analytics: Insightful Decision-Making, David Roi Hardoon,
GalitShmueli, CRC Press

3. Data Science Handbook by Jake VanderPlas
https://tanthiamhuat.files.wordpress.com/2018/04/pythondatasciencehandbook.pdf

4. Online References for data set
http://archive.ics.uci.edu/ml/ https://www.kaggle.com
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Program: B. Tech. I.T. Semester: V
Course : Software Design Patterns Code : BIT5509
Teaching Scheme Evaluation Scheme
Lecture Practical Tutorial Credit IE MTE | ETE | Total
2 - - 2 20 30 50 100

Prior knowledge of
e Object Oriented Programming with java
Is essential

Course Objectives:
1. To identify the importance of design Pattern.
2. To classify different design patterns and their intents.
3. To design Software solutions using appropriate design patterns.
4. To build the programming skills for implementation of design pattern.

Course Outcomes:
After learning the course, the students will be able to:
1. ldentify appropriate solutions to recurring programming problems with help of design
patterns.
2. Develop design solutions using creational patterns.
3. Apply structural patterns to solve design problems. .
4. Construct design solutions by using behavioral patterns.

Detailed Syllabus

Unit Description Duration

Introduction to Design Pattern

Introduction: What is a design Pattern? Design patterns in smalltalk MVC,
1 Describing Design patterns, the catalog of design patterns, organizing the 8
catalog, How design patterns solve design problems, how to select a design
pattern, how to use a design pattern.

Study of Creational Patterns
2 Creational patterns:object creational, abstract factory, builder, factory method, 8
prototype, singleton.

Study of Structural Patterns
3 | Structural patterns: object structural, adapter, bridge, composite, decorator, 7
facade, flyweight, proxy.

Study of Behavioral Patterns
Behavioral patterns: Object Behavioral, chain of responsibility, command,

4 interpreter, iterator, mediator, memento, observer, state, strategy, template 7
method, and visitor.
Total 30
Text Books:

1. Erich Gamma, Richard Helm, Ralph Johnson, John Vlissides, Design Patterns: Elements of
Reusable Object Oriented Software, ISBN-10: 0-201-63361-2, ISBN-13: 078-5342633610,
Pearson 1st edition.

2. Allan Shalloway, James Trott, Design Patterns Explained- A New Perspective on Object
Oriented Design, Addison Wesley 2nd Edition, ISBN-10: 0321247140, ISBN-13: 978-
0321247148

Reference Books:
1. Eric Freeman and Elisabeth Freeman, Head First Design Patterns, O“Reilly 1st Edition,
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ISBN-10: 8173664668, ISBN-13: 978-8173664663
2. Stephen Stelting and Olav Maassen , Applied Java Patterns, Prentice Hall 1st Edition, ISBN-
10: 0130935387, ISBN-13: 978-0130935380
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Program: | B. Tech I.T. Semester: V

Course : Software Design Pattern Lab Code : BIT5512
Teaching Scheme Evaluation Scheme
Lecture Practical | Tutorial | Credit | TW PR OR Total
- 2 - 1 50 - - 50

Prior knowledge of

e Object Oriented Modeling Design

e Object Oriented Programming using java.
are essential.

Course Objectives:
1. To design Software solutions using appropriate design patterns.
2. To build the programming skills for implementation of design patterns.

Course Outcomes:
After learning the course, the students will be able to:
1. Identify usage of different design patterns.
2. Apply creational patterns to solve the design problems
3. Apply structural patterns to solve design problems.
4. Solve the design problems using behavioral patterns.

Suggested List of Assignments

nit Description

Students shall submit at-least four template patterns drawn in (any) modeling language.

Draw and implement different types of structural patterns (minimums3).

Create architectural patterns for various applications (minimum 1)

Implement abstract factory pattern for at least one case scenario.

U
1.
2.
3. Design and implement pattern templates for behavioral patterns (minimum 2)
4
5
6

Draw and implement adapter design pattern for multimedia applications.

Text Books:

1. Erich Gamma, Richard Helm, Ralph Johnson, John Vlissides, Design Patterns: Elements of
Reusable Object Oriented Software, ISBN-10: 0-201-63361-2, ISBN-13: 078-5342633610,
Pearson 1st edition.

2. Allan Shalloway, James Trott, Design Patterns Explained- A New Perspective on Object
Oriented Design, Addison Wesley 2nd Edition, ISBN-10: 0321247140, ISBN-13: 978-
0321247148 Teaching Scheme:

Reference Books:

1. Eric Freeman and Elisabeth Freeman, Head First Design Patterns, O*Reilly 1st Edition,
ISBN-10: 8173664668, ISBN-13: 978-8173664663

2. - Stephen Stelting and Olav Maassen , Applied Java Patterns, Prentice Hall 1st Edition,
ISBN-10: 0130935387, ISBN-13: 978-0130935380

e ————
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Program:

B. Tech. (Civil Engineering)

Semester:

\%

Course:

Total Quality Management (OEC-2)

Code:

BCI5602A

Teaching Scheme

Evaluation Scheme

Lecture

Practical

Tutorial

Credit

IE

MTE

ETE

Total

3

3

20

30

50

100

is essential.

Prior Knowledge of
e Quality and need of Quality in any work

Course Objectives: After Completing this course, student will have adequate background :

1. To understand the importance of Quality
2. To understand the need of Total Quality Management & it's tools.
3. To understand role of ISO in quality management

Course Outcomes:

After learning the course, the students should be able to:

1. Articulate quality and quality ideas as presented by many gurus and philosophers after learning.

2. Apply different quality control tools.
3. Apply ISO concepts and the cost of quality to quality assurance.
4. Apply various methods of TQM.

Detailed Syllabus

Unit

Description

Duration
(Hrs)

Unit I: Quality in Construction

a) Quality — Various definitions and interpretation. Importance of quality on a
project in the context of global challenges, Factors affecting quality, Reasons for
poor quality & measures to overcome, Contribution of various Quality Gurus(Juran,
Deming, Crosshy, Ishikawa).

b) Evolution of TQM- QC, TQC, QA, QMS, TQM.

07

Unit Il: TQM & Six Sigma
a) TQM — Necessity, advantages , Quality Function Deployment(QFD).
b) Six sigma — Importance, levels.

08

Unit 111: Cost of Quality and ISO

a) Categories of cost of Quality.

b) Study of 1SO 9001 principles., Quality manual — Importance, contents,
documentation, Corrective and Preventive actions, Conformity and NC reports

08

Unit IV: Techniques in TQM Implementation
a) Benchmarking in TQM, Kaizen in TQM,
b) '5-S° techniques, Zero Defects.

08

Unit V: Applications of Quality Control tools through Case study
a) Quality Circle Concept and applications through Quality Circle Formation
b) Implementation of 7 QC tools through case study

07

Unit VI: Failure Mode Effect Analysis
a) FMEA problems
b) Decision Tree problems

07

Total

45
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Text Books:
1. Total Quality Management-- Dr. GunmalaSuri and Dr. Puja Chhabra Sharma—Biztantra.

2. Quality Control and Total Quality Management by P.L.Jain- Tata McGraw Hill Publ.
3. Total Quality Management - Dr. S.Rajaram and Dr. M. Sivakumar—Biztantra.
4. Total Engineering Quality Management — Sunil Sharma — Macmillan India Ltd.
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Program: | B. Tech. (Civil Engineering) Semester: |V
Course: Intelligent Transport System (OEC-2) Code: BCI15602B
Teaching Scheme Evaluation Scheme
Lecture | Practical Tutorial Credit IE MTE ETE Total
- - 3 20 30 50 100

Prior Knowledge:

e Fundamentals of Transportation and Traffic engineering
e Transportation Planning and Designing

3.

Course Objectives: After Completing this course, student will have adequate background :
1.

To identify all the aspects related to intelligent transportation system and its
application

To use the fundamental concepts of transportation system
management.

To nurture their necessary skills to develop their career in
transportation industry

1.
2.

Course Outcomes: After learning the course, the students will be able to:

Describe the fundamentals and principles of Intelligent transport system and its background

Demonstrate the knowledge of telecommunication practices in Intelligent transport
system

Distinguish the physical architecture and hardware composition in the implementation

of Intelligent transport system

Implement the Intelligent transport system concepts in various transportation
domains

Explain the user