St. John College of Engineering and Management
Autonomous Institute
(A Christian Religious Minority Institution) ALDEL
Approved by AICTE and DTE, Affiliated to University of Mumbai / MSBTE EDUCATION TRUST
DTE Code : 3218 AICTE Permanent ID : 1-4790201

_ NAAC Accredited with Grade ‘A+’, Three Programs NBA Accredited _

AUTONOMY SCHEME

SJCEM: R-24

Sr. Heading Particulars
No
1 Title of the Course Information Technology
) Eligibility for Admission As per the Institute Examination
Ordinance
3 Theory Passing Marks (IAE / ESE) 40%
4 Contmpous Assessment (CA) / Oral 50%
/ Practical
5 To be implemented from Academic | With effect from Academic
Year Year:2024-25
6 Total Credits Maximum 173
. Data Science
7 Honor / Minor Courses offered (Additional Credits: 18)
¢ Students with no backlog in semester],
IT and III.
o o e The CGPI based on Semester I, IT and
8 Eligibility Criteria for Honor/ III of the students must be 6.75 and
Minor above.
e For Direct Second Year (DSE)
Students — No backlog in semester 111
and CGPI must be 6.75 and above.
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Preface

University Grants Commission vide Letter No. F. 2-10/2023 (AC—Policy) dated 19" January
2024 conferred the autonomous status to St. John College of Engineering and Management,
Village Vevoor, Manor Road, Palghar (East), 401404 affiliated to University of Mumbai for a
period of 10 years from the academic year 2024-2025 to 2033-2034 as per clause 7.5 of the
UGC (Conferment of Autonomous Status Upon Colleges and Measures for Maintenance of
Standards in Autonomous Colleges) Regulations 2023. Designing the curriculum as an
autonomous institution raises challenges pertaining to maintaining quality engineering
education.

Systematic approach has been adapted in the design and implementation of curriculum with
the intent of ensuring quality education catering to the sensitive needs of a learner, society, and
industry. The curriculum is aligned with NEP and UGC guidelines as per Government of
Maharashtra guidelines for autonomous institutions Government Resolution dated 4™ July
2023.

Based on recent recommendations of the GR, holistic curriculum for 2024-28, a “H-Tree
Model” of Engineering Education is offered. A unique “H-Tree Model” of Engineering
Education Curriculum is followed and curriculum is designed to systematically develop 1Q
(Intelligence Quotient), PQ (Physical Quotient), EQ (Emotional Quotient), and SQ (Spiritual
Quotient) of a learner. This curriculum aims at the development of an all-rounded personality
with holistic approach to education in which a learner receives 34% teacher-led learning, 15%
peer learning, 26% self-learning, and 25% experiential learning. The curriculum model is
outcome based that focuses on learning by doing. Curriculum is designed to provide multiple
learning opportunities for students to acquire and demonstrate competencies for rewarding
careers. It ensures multiple choices to a leaner acquiring skills through systematic planning. It
has 7 verticals aligned to GR recommendations with strong science and mathematics
foundation and program core, sequel of electives, multidisciplinary minor courses, humanities
& management courses, and sufficient experiential learning through projects and semester-long
industry/research internship along with employable skill-based courses. A learner gets an
opportunity to acquire skills through NSDC aligned courses during summer vacations.
Additional options of choosing from Honors/Double Minor/Honors with Research are also
provided to a learner.

The curriculum balances contact hours and total credits of the entire program. The total credits
are 173, wherein focus is not only on providing knowledge but also on building skills, attitude
and self-learning. Therefore, in the present curriculum, skill-based laboratories, mini-projects,
multi-disciplinary projects, and internships are made mandatory across all disciplines of
engineering, which will definitely facilitate self-learning of students. The overall credits and
approach of curriculum proposed in the scheme and syllabus are in line with AICTE model
curriculum. SJICEM : R-24 curriculum will be implemented for Information Technology from
the academic year 2024-25.
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Nomenclature
Abbreviation Title
BSC Basic Science Courses
ESC Engineering Science Courses
PCC Program Core Courses
PEC Program Elective Courses
MDM Multidisciplinary Minor
OE Open Elective
SC Skill Courses
LLC Liberal Learning Courses
VSEC Vocational and Skill Enhancement Course
VEC Value Education Course
SEC Skill Enhancement Courses
AEC Ability Enhancement Course
IKS Indian Knowledge System
CC Co-curricular Courses
oJT On Job Training
PRJ Project

Credit Specification:

e Theory: 1 credit = 15 hrs of teaching

e Lab: 1 Credit = 30 hrs of lab work.

e Workshop Based Activities: 1 Credit =30 hrs of hands-on activities related
to vocation/professional practice/skill based

e Seminar/Group Discussion: 1 Credit = 15 hrs of participation

o Community Engagement Projects: 1 Credit = 30 hrs of contact time along
with 15 hrs of activities preparation, report writing, independent reading

etc.
Dr. Arun Saxena Dr. Kamal Shah
BoS Chairman Principal
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Scheme of Second Year (Fourth Semester) Information Technology
(With Effect from 2024-2025)

Semester IV

Contact Hrs Credit

Course Code | Vertical Course Name Allotted Cj;g:;is
Th|Tut | Pr| Th|Tut | Pr
24ITPCC401 | PCC [Statistics and Probability 211 [-1211]- 3
24ITPCC402 | PCC |Analysis of Algorithm 3] - 1213 -1 4
24ITPCC403 | PCC |Computer Networks 3 - 1213 - |1 4
24ITPCC404 | PCC |Operating System 21 - (212 -1 3
24ITPCC405 | PCC |Programming Language II (Python)| 1 | - |2 | 1 | - |1 2

Corporate Communication and
2AITAECAOL | AEC e ployability Skill - 1 S I el I I el

Employability Enhancement

24ITVSE401 | VSEC Program (Technical) — I 1] - (2(1] - 11 2
24ITVSE402 | VSEC |Industry Certification - - -1 - 11 1
24ITOJT401 | OJT |Internship - I - - -] -1 - 12 2
Total 1201 (1212 1 [9| 22
Evaluation Scheme
Course Code | Vertical Course Name Theory Practical
Total
IAE 1 |IAE 2 [ESE | CA |OR/PR
24ITPCC401 | PCC |[Statistics and Probability 20 20 60 | 25 - 125
24ITPCC402 | PCC |Analysis of Algorithm 20 20 60 | 25 25 150
24ITPCC403 | PCC |Computer Networks 20 20 60 | 25 - 125
24ITPCC404 | PCC |Operating System 20 20 60 | 25 - 125
24ITPCC405 | pcc [ rogramming Language II 10 | 10 |30 25| - 75
(Python)
Corporate Communication
2AITAECAOL | AEC g Employability Skill -1 |~ | ~ | ~ | ® | - | #
24ITVSE401 | VSEC [omployability Enhancement | =y 1o 1 39 | o5 | . | 75
Program (Technical) — I
24ITVSE402 | VSEC |Industry Certification - - - - 25 25
241TOJT401 OJT |Internship I - - - - 50 50
Total 100 | 100 | 300|175 | 100 775
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Course Title: Statistics and Probability

Semester: 1V | Term: Even Course Code: 24ITPCC401
Teaching Scheme Evaluation Scheme
Credit
Contact Hrs. Allotted cT "tda.'t IAE1 | IAE2 | ESE | CA/TW Oraf t”‘“/ Total
Th | Tu| Pr | Th | Tu | Pr| "% ut.
2 1 - 2 1 - 3 20 20 60 25 - 125

2.

(O8]

6.

2.

(O8]

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:

The course is aims
1.

To study the basic techniques of statistics like correlation, regression for data

analysis, Machine learning and Al.

To understand probability theory and random process that serve as an essential tool for
applications of engineering sciences.

To acquaint students with the concepts of probability distributions.

To understand the various types of hypothesis tests and learn how to choose the most appropriate
test based on the type of data and the research question.

Enhance problem-solving skills through the application of counting principles to solve a wide
range of problems in mathematics, computer science, engineering, and other disciplines.

To learn about different types of graphs, Understand their properties and characteristics.

Course Outcomes:
At the end of the course, students will be able to:
1.

Apply the concept of Correlation and Regression to the engineering problems in data Science, machine
learning and Al

[llustrate understanding of concepts of probability and expectation for getting the speed of the data and
distribution of probabilities.

Apply the concepts of probability distribution to engineering problems.

Apply the most suitable hypothesis test for different types of data and research designs, such as t-tests,
chi-square tests.

Apply counting principles and recurrence relations effectively in various mathematical, computational,
and real-world problem-solving contexts.

Develop proficiency in applying various graph algorithms.
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Module Contents Hours COs

Statistical Techniques:
Karl Pearson’s coefficient of correlation (r), Spearman’s Rank correlation

coefficient (R) (with repeated and non-repeated ranks), Lines of regression. 6 CO1

Self-learning Topics: Curve Fitting, Covariance.

Probability Theory:

Definition and basics of probability, Discrete and continuous random variable
with probability distribution and probability density function, Expectation,
I Variance and Standard Deviation. 5 o2
Self-learning Topics: Cumulative Distribution Function, Skewness and
Kurtosis of distribution (data).

Probability Distribution:

Probability Distribution: Binomial, Poisson and Normal distribution -
problems (No derivation for mean and standard deviation)
Self-learning Topics: Bernoulli’s Distribution, Uniform Distribution,
Exponential Distribution

III 4 CO3

Sampling Theory:

Introduction, Parameter and Statistics, Test of Hypothesis, Level of
Significance, Critical region, One-tailed, and two-tailed test, Degree of
freedom. Students’ t-distribution (Small sample). Test the significance of
v mean and Difference between the means of two samples. Chi-Square Test: 5 CO4
Independence of attributes.

Self-learning Topics: Z- Test, Goodness of fit and Yate’s Correction.

Counting:

Basic Counting Principle-Sum Rule, Product Rule, Inclusion Exclusion
Principle, Recurrence relations -Linear Homogeneous Recurrence Relation.
Self-learning Topics: Pigeonhole Principle, Non-Homogeneous Recurrence CO5
Relation.

Graph Theory:

Introduction, Simple Graphs, Multigraphs, Isomorphic Graphs, Subgraphs,
Complete graph, Regular, Planar graph, Walks, Trials, Path, Cycle,
VI Connected and Disconnected Graph, Bipartite graph, Euler and Hamiltonian 5 CO6
Graphs, Components of graph, Weighted graph, Dijkstra’s Algorithm.
Self-learning Topics: Traversal algorithms- breadth-first search, depth-first
search,

Total 30
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Evaluation Scheme and Assessment:
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VA

Internal Assessment Examination:

Assessment consists of two class tests of 20 marks each. The IAE-I will cover any three course outcomes
(COs) and TAE-II will cover remaining three course outcomes (COs). Duration of each test shall be one
hour.

End Semester Theory Examination:
The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

Continuous Assessment (CA) / Term work (TW):

General Instructions:

e Batchwise tutorials are to be conducted. The number of students per batch should be maximum of 25
per batch.

e Students are encouraged to write at least 6 tutorials on the entire syllabus.

e Students are encouraged to write at least 4 Assignments on the entire syllabus.

The distribution of Term work Marks will be as follows
. Tutorials: 10 Marks

. Assignments: 10 Marks

. Attendance (Theory and tutorial): 5 Marks

Reference Books:

1. Probability, Statistics, and Random Processes, T.Veerarajan, McGraw-Hill education.
Narsing Deo, “Graph Theory with applications to engineering and computer
science”’, PHI Publications.

Text Books:
1. Introductory Probability and Statistical Applications, B L Mayer, Wiley Eastern
Limited, 2" Edition.
2. Discrete and Combinatorial Mathematics-An Applied Introduction, Ralph P.
Grimaldi and B V Ramana, Pearson Education, Asia, 5" Edition.
Useful Links

1. https://www.coursera.org/specializations/discrete-mathematics
2. https://www.edx.org/learn/discrete-mathematics
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Course Title: Analysis of Algorithms

Semester: 1V | Term: EVEN Course Code: 24ITPCC402
Teaching Scheme Evaluation Scheme
Contact Hrs. Credit Allotted Total
Th | Tu | Pr | Th | Tu | Pr | Credit IAE1 | TAE2 | ESE | CA/TW |Oral/Pract | Total
3 0 2 3 0 1 4 20 20 60 25 25 150

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:

The course aims

To provide mathematical approaches for Analysis of Algorithms

To understand and solve problems using various algorithmic approaches

To analyze algorithms using various method

To solve problems using various strategies

To analyze strategies for solving problems not solvable in polynomial time.

To provide mathematical approach for Analysis of Algorithms.

Course Outcomes:

At the end of the course students will be able to:

Analyze algorithm efficiency and apply the divide and conquer approach.

Design and implement dynamic programming solutions for optimization problems.

Apply the greedy approach to solve optimization problems like shortest path and spanning trees.
Solve combinatorial problems using backtracking and branch-and-bound techniques.
Implement and analyze various string-matching algorithms for pattern searching.

Understand NP-completeness, polynomial-time verification and solve NP-complete problems.

AU S e

A e
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Module Contents Hour COs
s
I Introduction to analysis of algorithm 13 COl
Performance analysis, Space and Time complexity, Growth of function—
Big —Oh, Omega, Theta notation, Mathematical background for algorithm
analysis, Analysis of selection sort , Insertion sort.
Recurrences:
-The substitution method
-Recursion tree method
-Master method
Divide and Conquer Approach:
General method. Analysis of Merge sort, Analysis of Quick sort , Analysis
of Binary search, Finding minimum and maximum algorithm and analysis
Self-Learning Topics: Strassen’ s matrix multiplication
11 Dynamic Programming Approach 7 CO2
General Method, Multistage Graphs, Single source shortest path, All pair
shortest path Assembly-line scheduling , 0/1 knapsack Travelling salesman
problem, longest common subsequence
Self-Learning Topics: Principles of Dynamic Programming Approach
I Greedy Method Approach 7 COo3
General Method, Single Source Shortest Path, Knapsack problem, Job
Sequencing with deadlines
Minimum cost spanning trees-Kruskal’s and Prim’s algorithm
Self-Learning Topics: Optimal storage on tapes
IV Backtracking and Branch-and-bound: 7 CO4
General Method, N-queen problem, Sum of subsets, Graph coloring, 15
puzzle problem, Travelling salesman problem.
Self-Learning  Topics: Optimization in Backtracking, Constraint
Propagation
\% String Matching Algorithms: 6 CO5
The naive string matching Algorithms ,The Rabin Karp algorithm , The
Knuth-Morris-Pratt algorithm
Self-Learning Topics: Boyer-Moore Algorithm
VI Non-deterministic  polynomial algorithms: Polynomial time, 5 CO6
Polynomial time verification, NP Completeness and reducibility, NP
Completeness proofs, Vertex Cover Problems , Clique Problems
Self-Learning Topics: Importance of NP Problems
Total 45
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Suggested Laboratory Experiments:

Exp. No. Experiment List COs
1 Implementation of Selection Sort and Insertion Sort. COl1
o) Implementation of Merge sort and Quick sort. COl
3 Implementation of All pair shortest path CcO2
4 Implementation of Longest common subsequence CO2
5 Implementation of Fractional Knapsack problem CO3
6 Implementation of Job sequencing with deadlines CO3
7 Implementation of N-queen problem CO4, CO6
8 Implementation of Graph Coloring CO4, CO6
9 Implementation of the naive string-matching Algorithms CO5
10 Implementation of the Rabin Karp algorithm COs5, CO6

Evaluation Scheme and Assessment:

A. Internal Assessment Examination:
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three
Course Outcomes (COs) and TAE 2 will cover the remaining three Course Outcomes
(COs). Each test will have a duration of one hour.

B. End Semester Theory Examination:
End Semester exam of 60 Marks will be conducted based on entire syllabus.

C. Continuous Assessment (CA):
Continuous Assessment should consist of the following
Experiments / Tutorials (8 to 10): 10 marks (All COs / LOs should be covered)
Attendance (Theory & Practical): 05 marks
Teacher Assessment Examination (TAE): 10 Marks
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List of Teacher Assessment Examination (TAE):
Assignment

Case Study

Debate

Solution for Social Problems
Field Visit

Group Project

Flipped Classroom

Topic Review

. Quiz

10. Mind Mapping

11. Any Other

I R

D. Oral & Practical Exam
Based on the entire syllabus, oral (10 marks) & practical/implementation (15 marks)
examination will be conducted.

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.

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

Useful Links:
1. https://leetcode.com/explore/interview/card/leetcodes-interview-crash-course-data-

structures-and-algorithms/703/arraystrings/
2. https://ocw.mit.edu/courses/6-006-introduction-to-algorithms-spring-2020/
3. https://visualgo.net/en
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Course Title: Computer Networks

Semester: IV | Term: Even Course Code: 24ITPCC403
Teaching Scheme Evaluation Scheme
Credit
Contact Hrs. Allotted | 1O | 1AE1 |1AE2 ESE | ca  [OPRY ron
Th | Tu | Pr | Th | Tu [ Pr| ~"% ut-
03 | -- 02 | 03 | -- |01 04 20 20 60 25 -- 125

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims
1. To introduce concepts and fundamentals of data communication and computer networks.
To explore the inter-working of various layers of OSI.
3. To explore the issues and challenges of protocol design while delving into the TCP/IP protocol
suite.
4. To assess the strengths and weaknesses of various routing algorithms.
5. Tounderstand various transport layer and application layer protocols.
6. Tounderstand various application layer protocols.
Course Outcomes:
At the end of the course, students will be able:
1. Demonstrate the concepts of data communication and compare the ISO—OSI model with the TCP/IP
model.
Explore different concepts and design issues at the physical layer.
Explore different design issues at the data link layer.
Design the network using IP addressing and subnetting / supernetting schemes.
Analyze transport layer protocols and congestion control algorithms.
Explore protocols at the application layer

A
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Module Contents Hours |COs

Introduction to Networking

Introduction to computer network, network application, network software and
hardware components (interconnection networking devices), network topology,
protocol hierarchies, design issues for the layers, connection-oriented and
connectionless services.

I Reference models: Layer details of OSI, TCP/IP models. Communication
between layers.

Self-learning Topics: Explore real-world applications of each network
topology.

Physical Layer

Introduction to communication: Electromagnetic spectrum Guided transmission
media: Twisted pair, coaxial, fiber optics.

II Unguided transmission media: Radio waves, micro waves, infrared 4 CcO2
Self-learning Topics: Examine use cases where guided or unguided
transmission media are preferred based on factors like bandwidth, distance,
and cost.

Data Link Layer

DLL design issues (services, framing, error control, flow control), error
detection and correction (Hamming code, CRC, checksum), Elementary data
link protocols, Stop and Wait, Sliding Window (Go Back N and Selective
Repeat)

Medium access control sublayer: Channel allocation problem, multiple access
il protocol (ALOHA, Carrier Sense Multiple Access (CSMA/CD) & (CSMA/CA)) 9 CO3
Self-learning Topics: Analyze how ALOHA, CSMA/CD, and CSMA/CA
protocols are applied in wired and wireless networks to optimize medium
access.

5 CO1

Network Layer

Network layer design issues, Communication primitives: unicast, multicast,
broadcast. IPv4 addressing (classfull and classless), subnetting, supernetting
design problems, IPv4 protocol, network address translation (NAT), IPv6
Routing algorithms: Shortest path (Dijkastra’s), link state routing, distance
vector routing

v Protocols - ARP, RARP, ICMP, IGMP 13 CO4
Congestion control algorithms: Open loop congestion control, Closed loop
congestion control, QoS parameters, token & leaky bucket algorithms
Self-learning Topics: Compare the differences between IPv4 and IPv6,
focusing on their features and migration strategies.

Transport Layer

Transport service: Transport service primitives, Berkeley sockets, connection
management (handshake), UDP, TCP, TCP state transition, TCP timers

TCP flow control (sliding window), TCP congestion control: Slow start
algorithm

A% Self-learning Topics: Role of TCP timers in ensuring reliable data 7 COs
transmission.
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Application Layer

DNS: Name Space, Resource Record, and Types of Name Server. HTTP,
VI SMTP, Telnet, FTP, and DHCP 7 CO6
Self-learning Topics: Learn about various types of name servers and their
functions within the DNS ecosystem.

St. John College of Engineering and Management \
/A

RLDEL
EDUCATION THUST

Total 45
Exp. No. List of Experiments COs
1 Use basic networking commands in Linux (ping, tracert, nslookup, netstat, COL1
) ARP, RARP, ip, ifconfig, dig, route)
2. Study of RJ45 and CAT6 Cabling and connection using crimping tool. CO2
Build a simple network topology and configure it for static routing protocol
3. using packet tracer. Setup a network and configure IP addressing, subnetting, CO4
masking.
4. Perform network discovery using discovery tools (e.g.. Nmap, mrtg) CO4
Use Wire shark to wunderstand the operation of TCP/IP layers:
1. Ethernet Layer: Frame header, Frame size etc.
5 2. Data Link Layer: MAC address, ARP (IP and MAC address binding) CO4
' 3. Network Layer: IP Packet (header, fragmentation), [CMP (Query and Echo)
4. Transport Layer: TCP Ports, TCP handshake segments etc.
5. Application Layer: DHCP, FTP, HTTP header formats
6. Use simulator (e.g., NS2) to understand functioning of ALOHA, CSMA/CD. CO3
7. Socket programming using TCP or UDP CO5
8. Perform File Transfer and Access using FTP CO6

Evaluation and Assessment Scheme:

A. Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes
(COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration
of one hour.

B. End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on entire syllabus.

C. Continuous Assessment (CA) :
Continuous Assessment should consist of the following
Experiments / Tutorials (8 to 10): 10 marks (All COs / LOs should be covered)
Attendance (Theory & Practical): 05 marks
Teacher Assessment Examination (TAE): 10 Marks
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List of Teacher Assessment Examination (TAE):

1.

_
e

1

e S T AN

Assignment
Case Study
Debate
Solution for Social Problems
Field Visit
Group Project
Flip Classroom
Topic Review
Quiz

Mind Mapping
1. Any other

Note: Number of activities to be conducted under TAE would be as per the subject need.

D. Oral & Practical Exam
Based on the entire syllabus, oral (10 marks) & practical/implementation (15 marks) examination will

be

conducted.

Reference Books:

1. A.S. Tanenbaum, Computer Networks, 41 Edition, Pearson Education
2. B.A. Forouzan, Data Communications and Networking, 5 Edition, TMH
3. James F. Kurose, Keith W. Ross, Computer Networking, A Top-Down Approach Featuring
the Internet, 6 Edition, Addison Wesley
Text Books:
1. S.Keshav, An Engineering Approach to Computer Networking, Pearson
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.
Useful Links
1. https://www.netacad.com/courses/networking/networking-essentials
2. https://www.coursera.org/learn/computer-networking
3. https://nptel.ac.in/courses/106/105/106105081
4. https://www.edx.org/course/introduction-to-networking
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Course Title: Operating System
Semester: IV | Term: Even Course Code: 241ITPCC404
Teaching Scheme Evaluation Scheme
Contact Hrs. ﬁ;;i‘:;td Total Oral/Pract/
Credit | IAE 1 (IAE 2| ESE | CA/TW Tut. Total

Th | Tu| Pr | Th | Tu| Pr

2 - 2 2 - 11 3 20 20 60 25 - 125
IAE: Internal Assessment Examination ESE:
End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims
1. To understand the major components of Operating System &amp;its functions.
To introduce the concept of a process and its management like transition, scheduling, etc.
3. To understand basic concepts related to Inter-process Communication (IPC) like mutual
exclusion, deadlock, etc. and role of an Operating System in IPC.
4. To understand the concepts and implementation of memory management policies and virtual
memory.
5. To understand functions of Operating System for storage management and device management
6. To study the need and fundamentals of special-purpose operating system with the advent of new
emerging technologies.
Course Outcomes:
At the end of the course, students will be able to:
1. Understand the basic concepts related to Operating Systems.
Analyze and evaluate the performance of different process and disk scheduling algorithms
Demonstrate inter-process communication and process synchronization.
Analyze and evaluate various deadlock detection, avoidance and removal techniques.
Analyze and evaluate memory management policies in different scenarios.
Evaluate different file organization and access techniques

AN
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Module Contents Hours | COs

Introduction: Operating System operations, Process management, Memory
management, storage management, Protection and security.

System Structure: Operating system services and interface, System calls and
I its types, System programs, Operating System Design and implementation, OS 4 CO1
structure, Virtual machines, System boot.

Self-learning Topics: Distributed and special purpose Systems, OS
debugging and generation.

Processes: Definition, Process Relationship, Different states of a Process,
Process State transitions, Process Control Block (PCB), Context switching.
Thread: Definition, Various states, Benefits of threads, Types of threads,
Multithreading.

Process Scheduling: Foundation and Scheduling objectives, Types of
Schedulers, Scheduling criteria: CPU utilization, Throughput, Turnaround
Time, Waiting Time, Response Time; Scheduling algorithms: Pre-emptive and
Non-pre-emptive, FCFS, SJF, SRTF, RR Scheduling.

I 6 CcO2

Self-learning Topics: Performance comparison of Scheduling Algorithms,
Selection of Scheduling Algorithms for different situations, Real-time
Scheduling.

Inter-process Communication: Critical Section, Race Conditions, Mutual
Exclusion, The Producer\ Consumer Problem, Semaphores, Event Counters,
Monitors, Message Passing, Classical IPC Problems: Reader’s & Writer
Problem, Dining Philosopher Problem etc.

I Deadlocks: Definition, Necessary and sufficient conditions for Deadlock, 6 CO3
Deadlock Prevention, and Deadlock Avoidance: Banker’s algorithm, Deadlock
detection and Recovery.

Self-learning Topics: Study a real time case study for Deadlock detection and
recovery.

Memory Management: Basic Concept, Logical and Physical address

map, Memory allocation: Contiguous Memory allocation — Fixed and variable
partition—Internal and External fragmentation and Compaction; Paging:
Principle of operation — Page allocation — Hardware support for paging,
Protection and sharing, Disadvantages of paging.

v Virtual Memory: Basics of Virtual Memory— Hardware and control 6 CO4
structures —Locality of reference, Page fault, Working Set, Dirty page/Dirty bit
— Demand paging, Page Replacement algorithms: Optimal, First in First Out
(FIFO), Optimal Page Replacement and Least Recently used (LRU).

Self-learning Topics: Memory Management, for any one Operating System,

Implementation of Page Replacement Algorithms.
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File Management: Concept of File, Access methods, File types, File
operation, Directory structure, File System structure, Allocation methods
(contiguous, linked, indexed), efficiency and performance.

A% Disk Management: Disk structure, Disk scheduling - FCFS, SSTF, SCAN, 4 CO5
C-SCAN, Disk reliability, Disk formatting.

Self-learning Topics: File System for Linux and Windows, Features of I/O facility

for different OS.

Special-purpose Operating Systems

Open-source and Proprietary Operating System; Fundamentals of Distributed
Operating System; Network Operating System; Embedded Operating
VI Systems; Cloud and IoT Operating Systems; Real-Time Operating System; |4 C06
Mobile Operating System; Multimedia Operating System; Comparison
between Functions of various Special-purpose Operating Systems.

Self-learning Topics: Case Study on any one Special-purpose Operating
Systems.
Total 30

DEPARTMENT OF INFORMATION TECHNOLOGY



Autonomous Institute
(A Christian Religious Minority Institution)
Approved by AICTE and DTE, Affiliated to University of Mumbai / MSBTE EDUCATION THUST
DTE Code : 3218 AICTE Permanent ID : 1-4790201

_ NAAC Accredited with Grade ‘A+’, Three Programs NBA Accredited _

St. John College of Engineering and Management
7

List Of Experiments:
Exp. No. List of Experiments
1 Study of Linux general purpose commands

Basic System administrative task: Process management, Memory management, File
2 system management, User management

3 Shell Scripts and AWK programs

4 Implementation of Scheduling algorithms (FIFO, SJF, Priority, Round Robin)

Implementation of classic Synchronization problems using semaphores (producer-

5 consumer reader-writer dining philosophers)
6 Implementation of Bankers Problem (Deadlock avoidance)
7 Implementation of Memory management/ allocation policies (1st fit, best fit, worst fit)

8 Implementation of Page replacement algorithms (FIFO, LRU, OPTIMAL)

9 File Systems

10 Case Study on Android/ mac OS

Evaluation and Assessment Scheme:

A. Internal Assessment Examination (IAE):
Assessment consists of two class tests of 20 marks each. The 1% class test is to be conducted
when approx. 40% syllabus is completed and 2™ class test when additional 40-60 % syllabus
is completed. Duration of each test shall be one hour.

B. End Semester Theory Examination (ESE):
The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

C. Continuous Assessment (CA):

Continuous Assessment should consist of the following
Experiments / Tutorials (8 to 10): 10 marks (All COs / LOs should be covered)

Attendance (Theory & Practical): 05 marks
Teacher Assessment Examination (TAE): 10 Marks

List of Teacher Assessment Examination (TAE):
1. Assignment
2. Case Study
3. Debate
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4. Solution for Social Problems
5. Field Visit

6. Group Project

7. Flipped Classroom

8. Topic Review

9. Quiz

10. Mind Mapping
11. Any Other

Note: Number of activities to be conducted under TAE would be as per the subject need.

D. Oral & Practical Exam
Based on the entire syllabus, oral (10 marks) & practical/implementation (15 marks)
examinations will be conducted.

Reference Books:

1. N. Chauhan, Principles of Operating Systems, 1st ed., Oxford University Press, 2014.
2. A. Tanenbaum and A. Woodhull, Operating System Design and Implementation, 3rd
ed Pearson.
3. R. Arpaci-Dusseau and A. Arpaci-Dusseau, Operating Systems: Three Easy Pieces,
CreateSpace Independent Publishing Platform, 1st ed., 2018
Text Books:
1. Abraham Silberschatz, Greg Gagne, Peter Baer Galvin, “Operating System Concepts”,
8th Edition, Wiley, January 2018. 15
2. Tanenbaum, “Modern Operating System”, 4th Edition, Pearson Education, 2014.
3. William Stallings, “Operating Systems: Internal and Design Principles”, 8th Edition,
Pearson, 2014.
4. Randal. K. Michael, “Mastering Shell Scripting”, 2nd Edition, Wiley Publication, 2008.
Useful Links

1. https://www.nptel.ac.in/
2. https://swayam.gov.in/
3. https://www.youtube.com/(@GateSmashers
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Course Title: Programming Language II - (Python)

Semester: IV | Term: EVEN Course Code: 24ITPCC405
Teaching Scheme Evaluation Scheme
Credit
Contact Hrs. Allotted | Total |TAE 1/ IAE2 | ESE| CA/TW Ora/l/;lrli‘“ Total
Th Tu Pr | Th | Tu | Pr |Credit
1 - 2 1 - 1 2 10 10 30 25 - 75

wnhw

6.

Course Outcomes:
At the end of the course, students will be able to:
1.

AN

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims
1.
2.

To introduce the fundamental concepts of Python programming.

To learn Python control flow with conditional statements and loops, and the creation and usage
of functions.

To learn Object Oriented Programming concepts in Python.

To learn Concepts of modules and packages in Python.

To learn how to develop GUI-based applications using Python.

To equip students with the skills to handle email communication in Python.

Understand the structure, syntax, semantics, and data types of the Python language.
Familiarized with various control flow structures and functions in Python.
[lustrate the concepts of object-oriented programming as used in Python.

Create Python applications using modules and packages.

Design GUI applications and evaluate database operations in Python.

Develop Python scripts to send and receive emails using libraries.
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Module Contents Hours COs

Basics of Python:
Introduction, Basic & Built-in Math functions, Basic data types
(Numeric, Boolean, Compound), Quotes, print() function, range()

function, Tuples, Lists, Dictionaries, Sets, Numpy Arrays, Strings. Self- 3 Col
I learning Topics: Practical applications with combined data
types.

Control Statements and Function: Control flow statements:
Conditional statements (if, if...else, nested if), Looping in Python
(while loop, for loop, nested loops), Built-in functions in  python,
Defining a Function, Checking & Setting Your Parameters, Default
arguments, Variable length arguments, Defining and calling functions 3 CO2
within a function, Recursive functions, Anonymous Functions
(Lambda, Map, Reduce, Filter).

11 Self-learning Topics: Zip() function, Function decorators.

Object Oriented Programming: Creating Classes and Objects, Self-
Variable, Constructors, Inheritance, Polymorphism.

1 Self-Learning Topics: Exceptions Handling, User Defined Exceptions. CO3

Modules and Packages:

Importing own module as well as external modules, Understanding
Packages, modules and external packages, Opening and Reading Files
and Folders (Python OS Module, Python Datetime Module, Python
Math and Random Modules).

Self-learning Topics: Regular expression in python, Text Processing. 2 cO4

GUI Programming with Database Connectivity:

GUI Programming Toolkits, Creating GUI Widgets with Tkinter,
Creating Layouts, Form Components, Dialog Boxes.

\Y Types of Databases used with Python, Mysql database Connectivity with 3 CO5
Python, Performing DML operations on database.
Self-Learning Topics: File handling, Pickle in Python.

Advanced Python:

Emails with Python: Introduction to Emails with Python, Sending Emails

with Python, Receiving Emails with Python. 2 CO6
VI Self-learning Topics: Networking in Python: Client Server socket

programming.

Total

15
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Ex List of Experiments CO
No.
1 Write python programs to understand Expressions, Variables, Quotes, Basic COl1
Math operations.
2 | Write a Python program to implement Basic String Operations & String COl1
Methods.
3 | Write a Python program to implement functions of List, Tuples, Dictionaries. CO1
4 | Write a Python program to implement Arrays / Numpy Array (1D, 2D) CO1
applications.
5 Write python programs to demonstrate applications of different decision- CcO2
making statements.
6 | Write a Python program to implement Functions and Recursion. CO2
7 Write a Python program to implement Programs based on Lambda, Map, CO2
Reduce Functions.
8 | Write python programs to implement Classes & objects, Constructors. CO3
9 | Write python programs to implement Inheritance & Polymorphism. CO3
10 Write python programs to create user-defined modules/packages and import CO4

them in a program.

Write python programs to understand GUI designing and database operations COs
11 | (Programs based on GUI designing using Tkinter, Mysql database creation &
Database connectivity with DML).

12 | Write a python program to implement sending automated emails with Python. CO6

Evaluation Scheme and Assessment:

A. Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The [AE 1 will cover any three Course Outcomes (COs)
and [AE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration of one hour.
B. End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on entire syllabus.

. Continuous Assessment / Term Work (CA / TW):
Term work should consist of 8 - 10 experiments.
Journal must include at least 02 assignments based on different pedagogy in group wise manner.

The final certification and acceptance of term work ensures the satisfactory performance of laboratory
work, attendance and minimum passing marks in term work.

4. Total 25 Marks: (Minimum passing marks is 40%)
Experiments/ Tutorials: 10 marks
Attendance (Theory & Practical): 05 marks
Assignments: 10 Marks

e P

List of Teacher Assessment Examination (TAE) :
1. Assignment
2. Case Study

3. Debate
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Solution for Social Problems
Field Visit
Group Project
Flipped Classroom
Topic Review
. Quiz
10. Mind Mapping
11. Any Other
Note: Number of activities to be conducted under TAE would be as per the subject need.

I N NS

Reference Books:
1. Zed A. Shaw, “Learn Python 3 the Hard Way”, Zed Shaw's Hard Way Series.

2. Martin C. Brown,” Python: The Complete Reference”, McGraw-Hill Publication.
3. Paul Barry,” Head First Python”, 2nd Edition, O'Reilly Media, Inc.

Text Books:
1. Dr.R. Nageswara Rao,” Core Python Programming” , Dreamtech Press, Wiley Publication
2. M.T. Savaliya, R. K. Maurya, “Programming through Python”, StarEdu Solutions.
3. E Balagurusamy, “Introduction to computing and problem-solving using python”, McGraw
Hill Publication.

Useful Links:

1. https://onlinecourses.swayam?2.ac.in/cec22_cs20/preview
http://docs.python.org/release/3.0.1/tutorial/
http://spoken-tutorial.org
www.staredusolutions.org
https://www.tutorialspoint.com/python/index.htm

A
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Course Title: Corporate Communication and Employability Skill - I

Semester: [V | Term: Even Course Code: 24ITAEC401
Teaching Scheme Evaluation Scheme:
Credit
Contact Hrs. Allotted gr";gllt IAE1 | IAE2 |ESE| CA | OR/PR Total
Th | Tu | Pr | Th [ Tu | Pr
- - 2 - - 1 1 - - - 25 - 25

Course Objectives:
1. To understand the importance of active listening in effective communication.
2. To cultivate effective inter-personal skills and employment skills for organizational development.

Course Outcomes:
After successful completion of the course, learner will be able to

1. Understand the importance of active listening and social etiquette for effective communication.
2. Enhance written communication, official and technical skills

3. Strengthen their personal and professional relationship in career building.

4. Ace their employability Skills through personal SWOT, Group Discussion and Resume Writing

Module Contents Hours | COs
Listening & Social Skills

e Importance of Listening, Difference between hearing & listening

e Types of Listening

e Barriers of Listening

: e Listening (Audios/Videos) 06 | COI

e Etiquette-Social Etiquette, Dining Etiquette, Telephonic Etiquette, Email
Etiquette

e Reading Comprehension Skills

Proposal & Report Writing
e Letter Writing: Permission Letter, Leave Letter, Apology Letter
e Meetings — Notice, Agenda & Minutes
e Introduction to Proposal Writing
| e Parts of a Proposal 08 CO2
e Types of Proposal: Research, Business
e What is Technical paper writing in IEEE?
e Types of Paper Writing: Journal, Conference Paper
e Writing a Review Paper

Interpersonal Skills

e Presentation Skills: Power Point, Demo Presentation
I e Managerial Skills: Time Management, Goal Setting, Decision Making, Conflict | 08 | CO3
Resolution, Team Building, Leadership, Emotional Intelligence, Critical
Thinking, Assertiveness, Negotiation
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Employability Skills
e SWOT Analysis: Personal & Organizational
e Verbal Aptitude Test
v . . . , , . . 08 | CO4
e Group Discussion Skills: Types of GD, Do’s and Don’ts, Tips for cracking a GD

e Resume Writing

e Interview Techniques

Tutorial. No. List of Experiments / Tutorials COs
1. Listening Activity COl1
2. Comprehending Unseen Passages COl
3. Writing Email Etiquette/Do’s & Don’ts of Email Writing CO1
4. Meeting and Documentation- Notice, Agenda & Minutes CO2
5. Letter Writing- Permission, Leave & Apology CO2
6. PPT Presentation on any Technical Topic (Group Activity) C02, CO3
7. Case Study Based GD-1 CO3
8. Case Study-2 CO3
9. SWOT Analysis: Personal CO4
10. Resume Writing CO4

Evaluation and Assessment Scheme:

Continuous Assessment (CA):

Continuous Assessment should consist of the following

Experiments / Tutorials (8 to 10): 10 marks (All COs / LOs should be covered)
Attendance (Theory & Practical): 05 marks

Teacher Assessment Examination (TAE): 10 Marks

List of Teacher Assessment Examination (TAE):
1. Assignment

Case Study

Debate

Solution for Social Problems

Field Visit

Group Project

Flip Classroom

Topic Review

. Quiz

0. Mind Mapping

1. Any other

— 20NN AW

Note: Number of activities to be conducted under TAE would be as per the subject need.
Reference Books:

1) M Ashraf Rizvi, Effective Technical Communication, Tata McGraw Hill, 2008
2) Gadyalji Vaishali K, Communication Skills, Nandu Publications, 2010
3) Rai Urmila & Rai S.M, Business Communication, Himalaya Publishing House, 2007
4) Rai Urmila & Rai S.M, Business Communication, Himalaya Publishing House, 2008
5) Raman Meenakshi & Sharma Sangeeta, Technical Communication Principles and Practice, Oxford University
Press, 2015
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6) Raman Meenakshi & Singh Prakash, Business Communication, Oxford University Press, 2008
7) Luthans Fred, Organizational Behavior An Evidence-Based Approach, McGraw Hill Education Private

Limited, 2013

8) Locker O Kitty & Kaczmarek Kyo Stephen, Business Communication Building Critical Skills, McGraw Hill

Education Private Limited, 2007

9) Chaturvedi P D & Chaturvedi Mukesh, Business Communication Concepts, Cases and Applications, Pearson

Education, 2008

Useful links:
https://yvoutu.be/TTARLuquJeE
https://youtu.be/jPj0Z21b8jg
https://youtu.be/2nEvKZ4SG2¢

PD & Social Etiquette
https://youtu.be/wPorhmnMDdc
https://youtu.be/n6F5icYGnSg

7Cs of Effective Communication
https://youtu.be/XuGCDRNIU-M

Letter Writing
https://youtu.be/ci470QLFjao

https://youtu.be/uj6riIM62Bgk

Motivational Speech
https://youtu.be/xrEg-1UujOo0
https://youtu.be/W7BW9gv OkU

Reading Comprehension
https://youtu.be/3yYjYvdcCw8

Public Speaking Tips
https://youtu.be/UNGla--HOXQ

Barriers to Communication: A Case Study
https://youtu.be/k9KK 0zr3LU
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https://youtu.be/UNGla--HOXQ
https://youtu.be/k9KK_0zr3LU

St. John College of Engineering and Management
Autonomous Institute //
(A Christian Religious Minority Institution) ALDEL
Approved by AICTE and DTE, Affiliated to University of Mumbai / MSBTE EDUCATION TRUST
DTE Code : 3218 AICTE Permanent ID : 1-4790201

_ NAAC Accredited with Grade ‘A+’, Three Programs NBA Accredited _

Course Title: Employability Enhancement Program — 1 (Technical)

Semester: IV Term: EVEN Course Code: 24ITVSE401
Teaching Scheme Evaluation Scheme

Contact Hrs. Credit Allotted Total IAE 1 IAE 2 ESE CA | OP/PR| Total

Th | Tu | Pr | Th | Tu Pr | Credit

1 - 2 1 - 1 2 10 10 30 25 - 75

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:

1. Understand fundamental problem-solving techniques and algorithm design using c,c++,java.

2. Develop proficiency in implementing efficient algorithms in competitive programming sorting and
searching.

Analyze time and space complexities of data structure for optimized coding solutions.

Master advanced data structures to solve complex programming challenges like DP.

Build expertise in graph theory, and string manipulation.

Prepare for coding rounds and technical interviews conducted by MNCs..

SRR

Course Outcomes:

At the end of the course students will be able to:

Solve real-world competitive programming problems with optimal efficiency suing C, C++,java.
Utilize advanced problem-solving techniques in coding challenges like sorting and searching.
Demonstrate the ability to debug and optimize DSA code during contests.

Implement algorithms tailored for specific MNC interview patterns and dynamic programming.
Showecase expertise in solving diverse problems involving advanced data structures like graph.
Build confidence to perform exceptionally in coding rounds and hackathons.

AR e
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Module Contents Hours COs

I Module 1 Foundations of Competitive Programming 3 COl1

Recap: C++, STL (Standard Template Library), and Java Collections
Problem-solving strategies: Brute force, Greedy approach, Divide and
Conquer

Time Complexity and Space Complexity Analysis

Coding Practice: Basic problems on arrays, loops, and conditions
Recap: C++, STL (Standard Template Library), and Java Collections

11| Module 2 Sorting and Searching Algorithms 2 CO2

Advanced Sorting Techniques: Merge Sort, Quick Sort, Radix Sort
Binary Search and its Variations

Sliding Window and Two Pointer Techniques

Coding Practice: Problems on sorting and searching

Advanced Sorting Techniques: Merge Sort, Quick Sort, Radix Sort

I Module 3 Data Structures for Competitive Programming 3 CO3

Advanced Arrays and Matrices: Prefix Sum, Kadane’s Algorithm
Hashing and Hash Tables

Trees and Binary Search Trees (BST)

Heaps and Priority Queues

Coding Practice: Problems on data structure implementation

v Module 4 Dynamic Programming and Recursion 3 CO4

Introduction to Dynamic Programming (DP): Memoization and
Tabulation
Standard DP Problems: Knapsack, Longest Increasing Subsequence, etc.

Recursion: Backtracking and Branch-and-Bound Techniques
Coding Practice: DP problem-solving patterns

\% Module 5 Dynamic Programming and Recursion 2 CO5

Graph Representation: Adjacency Matrix and List

BFS, DFS, and their applications

Shortest Path Algorithms: Dijkstra's and Floyd-Warshall
Minimum Spanning Tree: Prim's and Kruskal's Algorithms
Coding Practice: Graph problems

VI Module 6 String Algorithms and Interview Preparation 2 CO6

String Matching: KMP Algorithm, Rabin-Karp Algorithm
Trie Data Structure

Problem Solving on Anagrams, Palindromes, and Substrings
Mock Interview Sessions: Coding rounds simulation

Company-Specific Problem Practice (Top MNC Questions)
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Total 15
List of Experiments
Exp. No. List of Experiment COs

1 Basic Calculator: Create a calculator in Python using control structures (if-else and Col
loops) that performs addition, subtraction, multiplication, and division.
Library Organizer with Modules and Packages: Organize a set of math functions

2 (e.g., area calculations, trigonometry) within a Python package, then import and use CO2
them in a separate program.

3 File-Based To-Do List: Build a program that reads, writes, and appends tasks in a O3
text file, using exception handling to manage errors.
Simple ATM Simulator with OOP: Design a basic ATM system that allows users to

4 check balances, withdraw, and deposit money using classes, inheritance, and CO4
encapsulation.
SDLC Mini Case Study: Outline a Python project following SDLC phases (e.g., a

5 library management system), detailing the phases from requirements to COs
maintenance.

6 Database Schema for Student Records: Create a basic schema design using CO5
relational database concepts for storing student information, courses, and grades.

- Normalization Experiment: Take a table of customer order data and apply COs
normalization techniques (up to 3NF) to reduce redundancy.
Student Database with SQL Commands: Use DDL and DML commands to create a

8 . . ) CO6
student table, add records, update information, and delete entries.
Sales Analysis with SQL Joins and Aggregate Functions: Set up tables for sales and

9 customer data and analyse average sales per customer using SQL joins and CO6
aggregate functions.
CRUD Application in Python with SQL Integration: Develop a Python app that

10 connects to an SQL database (sqlite3 or MySQL) to manage records (Create, Read, CO6
Update, Delete) for an inventory or contact list.

Evaluation Scheme and Assessment:

A. Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test
will have a duration of one hour.
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B. End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on the entire syllabus.

C. Continuous Assessment (CA):
Continuous Assessment should consist of the following
Experiments / Tutorials (8 to 10): 10 marks (All COs / LOs should be covered)
Attendance (Theory & Practical): 05 marks
Teacher Assessment Examination (TAE): 10 Marks

List of Teacher Assessment Examination (TAE):
1. Assignment

Case Study

Debate

Solution for Social Problems

Field Visit

Group Project

Flipped Classroom

Topic Review

. Quiz

10. Mind Mapping

11. Any Other

00N AW

D. Oral & Practical Exam

Based on the entire syllabus, oral (10 marks) & practical/implementation (15 marks)
examination will be conducted.
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_Course Title: Industry Certification

Semester: IV | Term: Even Course Code: 24ITVSE402
Teaching Scheme Evaluation Scheme
Credit Total
Contact Hrs. Allotted | Credit | 1AE1| 3% | ESE | CA | ORPR | Total
Th | Tu | Pr | Th | Tu | Pr
- - - - - 1 1 - - - - 25 25
Introduction

As global competition intensifies, industries seek candidates who are not only skilled but also adaptable and
ready to meet the demands of an evolving workforce. To bridge the gap between academic learning and industry
expectations, SJCEM has introduced certification courses aimed at preparing students for impactful
internships. These courses provide students with essential knowledge and skills, empowering them to excel in
professional environments and increase their employability.

Objectives: The objectives of this course are to

1. Develop Professional Skills

2. Enhance Technical Competency

3. Cultivate Problem-Solving Abilities

4. Promote Ethical and Professional Conduct

5. Familiarize with Industry Standards and Expectations
6. Prepare for a Transition from Classroom to Workplace

Outcomes: After completion of this course, students will be able to
1. Communicate and Collaborate Effectively

2. Acquire Job-Ready Technical Skills

3. Enhanced Critical Thinking and Problem-Solving

4. Understand Ethical and Professional Standards

5. Use Industry Tools and Standards

6. Industry Integration effectively

Certification GUIDELINES:

The general procedure for organizing certification courses is as follows:

1. Identification of Industry Partners
Industries have been identified to provide in-house certification courses in various domains. Students are
regularly informed and encouraged to pursue these certification courses.

2. Selection of Certification Domain
Students can choose two domains of their interest for the certification course and express their willingness
to pursue the certification.
Following combination of domains are offered in the even semesters:
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Domain 1 Domain 2
Track 1 | SQL Dotnet
Track 2 | CCNA Al-IBM
Track 3 | Cyber Security Al-IBM
Track 4 | Creo Solid Works
Track 5 | Data Science Prompt Engineering and Al
Track 6 | MernStack Flutter
Track 7 | Augmented Reality- Virtual Game Development

Reality

Track 8 | Drone Data Analytics
Track 9 | IELTS/GRE Certificate in Social Science
Track 10 | Robotic 10T
Track 11 | Blockchain Basics Blockchain Intelligence
Track 12 | AWS MernStack
Track 13 | Microsoft Tools AI-IBM
Track 14 | Augmented Reality Virtual Reality

3. Allocation of Tracks

Each track can accommodate a maximum of 60 students or as per the availability of maximum seats.
Allocation will be based on a first-come first-served basis. However, the institute reserves the right to

reassign tracks as per the requirement.

4. Course Duration

Students have to complete the certification course, which has a minimum duration of 30 hours.

5. Oral & Practical Exam

Based on the entire syllabus, oral (20 marks) & practical/implementation (30 marks) examination will be

conducted. Grades will be assigned as per the examination rules.

Note: A minimum of 90% attendance is required to award the certificate. If a student fails to meet this
requirement, the student needs to re-register for the course internally or externally until successfully completed.
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Course Title: Internship- I

Semester: IV | Term: Even Course Code: 241TOJT401
Teaching Scheme Evaluation Scheme
Credit Total
Contact Hrs. Allotted Credit | IAE 1 I‘;E ESE | CA Ortj‘}/Ptm Total
Th | Tu | Pr | Th | Tu | Pr cvrat
- - - - - 2 2 - - - - 50 50

Introduction

The rise in global competition has prompted organizations to devise strategies to have a talented and innovative
workforce to gain a competitive edge. Developing an internship policy is an impactful strategy for creating a
future talent pool for the industry. The internship (a form of experiential learning) program helps fresh pass—
outs in gaining professional know-how and benefits corporate sectors. The internship also enhances the
student’s employability skills passing out from Technical Institutions.

Objectives:
1. Integration of workshop with workplace in physical and/or hybrid model.
2. Developing research aptitude in emerging technologies
3. Enhance entrepreneurial capabilities and professional competency
4. Development of decision-making and teamwork skills
5. Cultivate a sense of Social Imagery and Citizenship Responsibility

Outcomes: After completion of this course, students will be able to

Apply practical skills effectively in physical and hybrid workplace settings.
Conduct and communicate research on emerging technologies.
Demonstrate creative problem-solving and an entrepreneurial mindset.
Meet industry standards with strong communication and technical skills.
Collaborate effectively and make informed decisions within teams.

SNhAWDN =

INTERNSHIP GUIDELINES:

e The students should apply for internships of their choice with the permission of the Institute.

e The internship duration ranges from 4 to 6 weeks and is scheduled during the summer vacation period
for students

e Industry will confirm the training slots and the number of seats allocated for internships via
confirmation letter/ email.

e Students on joining Training at the concerned Industry / Organization, submit the Joining
Report/Letters / Email.

e Students undergo industrial training at the concerned Industry / Organization.

e Training and placement team will visit the industry and evaluate(s) the performance of students
regularly and evaluation Report of the students is submitted in department office/TPO with the consent
of Industry persons/ Trainers.

e Students will submit training report after completion of internship.

e Student’s Diary and Internship Report should be submitted by the students along with attendance record
and an evaluation sheet duly signed and stamped by the industry to the Institute immediately after the
completion of the training.

e [t will be evaluated on the basis of the following criteria:
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» Regularity in maintenance of the diary.
» Project/Case study/Completion of assigned task by industry undertaken during the internship
» Employer feedback

e Training Certificate to be obtained from industry followed by the presentation in the department.
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Scheme for Third Year (Sixth Semester) Information
Technology (With Effect from 2024-2025)

Semester VI
. Total
Course Code Vertical (Course Name ContactHours |CreditsAllotted Credit
Th | Tu |Pr | Th [Tu |Pr | Total
24ITPCC601 | pcc [Pata Mining & Business |5 1| 5 | 3 | | | 4
Intelligence
24ITPCC602 PCC [Web X.0 3 -2 3 -1 4
24ITPCC603 PCC |Wireless Technology 2 -1 2 1] - 3
241TPCC604 PCC |Aland DS -1 3 -2 3 - 11 4
2AITPEC601X PEC Department Level Optional 3 ) i 3 | 3
Course 2
Employability
241TVSE601 VSEC [Enhancement Program - - 4 - -2 2
(Technical) - II
241TVSE602 VSEC [Industry Certification - - - - - 11 1
24ITOJT601 OJT |Internship - II - - - - -1 1
Total 14 1 |10 14 | 1 | 7 22

Evaluation Scheme
Course Code |Vertical Course Name Theory Practical

TAE 11AE 2JESE| CA OR/PR

Total

Data Mining & Business

241TPCC601 PCC 20 | 20 | 60 | 25 25 150

Intelligence
24ITPCC602 | PCC [WebX.0 20 | 20 | 60| 25 25 150
24ITPCC603 | pCc |Wireless Technology 20 | 20 | 60| 25 - 125
24ITPCC604 | pcc (Aland DS—1 20 | 20 | 60| 25 25 150

Department Level Optional

D4ITPEC60IX | PEC | o © 20 | 20 |60 - - 100
24ITVSE601 | VSEC E;Egi;ﬁ'z}hetcyhiiz?;cel?em Sl - -] s0 ; 50
24ITVSE602 | VSEC [Industry Certification I 25 25
24ITOJT601 | OJT |Internship - 1I - -] - 50 50

Total 100 | 100 [300| 150 | 150 | 800
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Department Level Optional Course — 2

Course Code Department Level Optional Course — 2
241TPEC6011 Software Architecture
241TPEC6012 Image Processing
241TPEC6013 Green IT

241TPEC6014 Ethical Hacking and Forensic
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Course Title: Data Mining & Business Intelligence

Semester: VI | Term: EVEN Course Code: 24ITPCC601
Teaching Scheme Evaluation Scheme
Credit Oral/Pract
Contact Hrs. Allotted gr"tgilt I‘?E IAE 2| ESE | CA/TW / Total
Th [ Tu | Pr | Th | Tu|[Pr| " Tut.
3 - 2 3 - 1 4 20 20 60 25 25 150

1.

NIl

6.

1.

2.
3.

9]

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims

To introduce the concept of data warechouse data Mining as an important tool for enterprise data
management and as a cutting-edge technology for building competitive advantage.

To enable students to effectively identify sources of data and process it for data mining.

To make students well versed in all data mining algorithms, methods of evaluation.

To impart knowledge of tools used for data mining

To provide knowledge on how to gather and analyze large sets of data to gain useful business
understanding.

To impart skills that can enable students to approach business problems analytically identifying
opportunities to derive business value from data.

Course Outcomes:
At the end of the course students will be able to:

Demonstrate an understanding of the importance of data warehousing and data mining and the
principles of business intelligence.

Organize and prepare the data needed for data mining using pre preprocessing techniques.

Perform exploratory analysis of the data to be used for mining.

Implement the appropriate data mining methods like classification, clustering or Frequent Pattern
mining on large data sets.

Define and apply metrics to measure the performance of various data mining algorithm.

Apply BI to solve practical problems: Analyze the problem domain, use the data collected in
enterprise, apply the appropriate data mining technique, interpret and visualize the results and
provide decision support.
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Module

Contents

Hours

CO

Data Warehouse (DWH) Fundamentals with Introduction to Data
Mining

Basic Knowledge of databases, DWH characteristics, Dimensional
modeling: Star, Snowflakes, OLAP operation, OLTP vs OLAP Data
Mining as a step in KDD, Kind of patterns to be mined, Technologies used,
Data Mining applications.

Self-learning Topics: Data Marts, Major issues in Data Mining.

06

COl1

II

Data Exploration and Data Pre-processing

Types of Attributes, Statistical Description of Data, Measuring Data
Similarity and Dissimilarity. Why Preprocessing? Data Cleaning, Data
Integration, Data Reduction: Attribute Subset Selection, Histograms,
Clustering, Sampling, Data Cube aggregation, Data transformation and
Data Discretization: Normalization, Binning, Histogram Analysis

Self-learning Topics Data Visualization, Concept hierarchy generation

07

CO2

III

Classification

Basic Concepts; Classification methods: 1. Decision Tree Induction:
Attribute Selection Measures, Tree pruning. 2. Bayesian Classification:
Naive Bayes Classifier. Prediction: Structure of regression models; Simple
linear regression, Accuracy and Error measures, Precision, Recall, Holdout,
Random Sampling, Cross Validation, Bootstrap, Introduction of Ensemble
methods, Bagging, Boosting, AdaBoost and Random Forest.

Self-learning Topics: Multiple linear regression, logistic regression,
Random Forest, nearest neighbour classifier, SVM

09

CO3

v

Clustering and Outlier Detection
Cluster Analysis: Basic Concepts; Partitioning Methods: K-Means, K
Medoids; Hierarchical Methods: Agglomerative, Divisive, BIRCH;
Density-Based Methods: DBSCAN. What are outliers? Types, Challenges;
Outlier Detection Methods: Supervised, Semi Supervised, Unsupervised,
Proximity based, Clustering Based.

Self-learning Topics: Hierarchical methods: Chameleon, Density based
methods: OPTICS, Grid based methods: STING, CLIQUE

09

CO4

Frequent Pattern Mining

Basic Concepts: Market Basket Analysis, Frequent Itemset, Closed Itemset,
and Association Rules; Frequent Itemset. Mining Methods: The Apriori
Algorithm: Finding Frequent Itemset Using Candidate Generation,
Generating Association Rules from Frequent Itemset, Improving the
Efficiency of Apriori, A pattern growth approach for mining Frequent
Itemset, Mining Frequent Itemset using vertical data formats;Introduction
to Advanced Pattern Mining: Mining Multilevel Association Rules and
Multidimensional Association Rules.

Self-learning Topics: Node.js with Mongodb

09

CO5

VI

Business Intelligence

What is BI? Business intelligence architectures; Definition of decision
support system; Development of a business intelligence system using Data
Mining for business Applications like Fraud Detection, Recommendation

05

CO6
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System Self-learning Topics:

Self-learning Topics: Clickstream Mining, Market Segmentation, Retail
industry, Telecommunications industry, Banking & finance CRM,
Epidemic prediction, Fake News Detection, Cyberbullying, Sentiment
Analysis etc.

Total 45
Exp. List of Experiments CO
No.
Build Data Warehouse/Data Mart for a given problem statement. COl1
I.  Identifying the source tables and populating sample data
1 II.  Making information package diagram
III.  Design dimensional data model i.e. Star schema, Snowflake schema
and Fact Constellation schema
) Implement using tools data Pre-processing and Data- Exploration tasks on |(CO1, CO2
your dataset.
3 To perform various OLAP operations such as slice, dice, drilldown, rollup, CcO2
p1vot
Implementation of Classification algorithm Cco3
4 I.  Using Decision Tree ID3
II.  Naive Bayes algorithm
Implementation of Clustering algorithm CO4
5 I.  K-means
II.  Hierarchical clustering (single/complete/average)
III.  DBScan
Implementation of Association Rule Mining algorithm CO5
6 I.  Apriori algorithm
II.  FP Tree algorithm
7 Demonstrate performing Classification, Clustering, Association algorithm on | CO3,
data sets using data mining tool. CO4, CO5
8 Detailed case study of any one BI tool such as Pentaho, Tableau and QlikView | CO6
9 Case study on recent data mining applications CO1
Business Intelligence Mini Project: Each group assigned one new case study |[CO1, C03,
for this A BI report must be prepared outlining the following steps: CO6
I.  Problem definition, identifying which data mining task is needed
10 II.  Identify and use a standard data mining dataset available for the
problem. Some links for data mining datasets are: WEKA, Kaggle,
KDD cup, Data Mining Cup, UCI Machine Learning Repository etc.
III.  Implement appropriate data mining algorithm
IV.  Interpret and visualize the results
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Evaluation Scheme and Assessment:

Internal Assessment Examination:

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination:
The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

Continuous Assessment / Term Work (CA / TW):
1. Term work should consist of 8 - 10 experiments / tutorials (whichever is applicable)
2. Journal must include at least 02 assignments based on different pedagogy in group wise
manner

3. The final certification and acceptance of term work ensures the satisfactory performance
of laboratory work, attendance and minimum passing marks in term work.
4. Total 25 Marks: (Minimum passing marks is 40%)

Experiments/ Tutorials: 10 marks
Attendance (Theory & Practical): 05 marks
Teacher Assessment Examination (TAE): 10 Marks
List of Teacher Assessment Examination (TAE):
1. Assignment
Case Study
Debate
Solution for Social Problems
Field Visit
Group Project
Flip Classroom
Topic Review
Quiz
Mind Mapping
1. Any other
Note: Number of activities to be conducted under TAE would be as per the subject
need.

Oral & Practical Exam
Based on the entire syllabus, oral/ viva (10 marks) & practical/implementation (15 marks)
examination will be conducted.

AR PR AN I ol ol
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Reference Books:

1.  Michael Berry and Gordon Linoff “Data Mining Techniques”, 2nd Edition Wiley
Publications.

2. Michael Berry and Gordon Linoff “Mastering Data Mining- Art & science of CRM”,
Wiley Student Edition.

3. Vikram Pudi & Radha Krishna, “Data Mining”, Oxford Higher Education.
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Text Books:
1. Han, Kamber, "Data Mining Concepts and Techniques", Morgan Kaufmann 3nd Edition.
2. P.N. Tan, M. Steinbach, Vipin Kumar, “Introduction to Data Mining”, Pearson Education.
3. Paulraj Ponniah “Data Warehousing Fundamentals: A Comprehensive Guide for IT
Professionals” Wiley Publications
4. Business Intelligence: Data Mining and Optimization for Decision Making by Carlo
Vercellis, Wiley India Publications.
5. G. Shmueli, N.R. Patel, P.C. Bruce, “Data Mining for Business Intelligence: Concepts,
Techniques, and Applications in Microsoft Office Excel with XLMiner”, 2nd Edition,
Wiley India.
Useful Links:
1. https://onlinecourses.nptel.ac.in/noc21_cs06/previe
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Course Title: Web X.0

Semester: VI | Term: EVEN Course Code: 241 TPCC602
Teaching Scheme Evaluation Scheme
Credit
Contact Hrs. Allotted gr"tgilt I‘?E IAE 2| ESE | CA/TW |Oral/Pract|  Total
Th [ Tu | Pr | Th | Tu|[Pr| "
3 - 2 3 - 1 4 20 20 60 25 25 150

3,
4,

5.
6.
Course Outcomes:

At the end of the course students will be able to:
1.

N

AR

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims
1.

To understand the digital evolution of web technology.

To learn Type Script and understand how to use it in web applications.

To empower the use of AngularJS to create web applications that depend on the Model-View
Controller Architecture.

To gain expertise in a leading document-oriented NoSQL database, designed for speed, scalability,
and developer agility using MongoDB.

To build web applications quickly and with less code using Flask framework.

To gain knowledge of Rich Internet Application Technologies.

Understand the basic concepts related to web analytics and semantic web.

Understand how TypeScript can help you eliminate bugs in your code and enable you to scale your
code

Understand Angular]JS framework and build dynamic, responsive single-page web applications.
Apply MongoDB for frontend and backend connectivity using REST APIL.

Apply Flask web development framework to build web applications with less code.

Develop Rich Internet Application using proper choice of Framework.
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Module

Contents

Hours

CO

Introduction to WebX.0

HTML/HTMLS (Tags, Attributes and their properties), CSS/CSS3
(Types and Properties), Basics of Java Script, Python Programming,
Evolution of WebX.0; Web Analytics 2.0: Introduction to Web
Analytics, Web Analytics 2.0, Clickstream Analysis, Strategy to choose
your web analytics tool, Measuring the success of a website; Web3.0
and Semantic Web: Characteristics of Semantic Web, Components of
Semantic Web, Semantic Web Stack, N-Triples and Turtle, Ontology,
RDF and SPARQL

Self-learning Topics: Semantic Web Vs Al, SPARQL Vs SQL.

07

COl

II

Type Script

Overview, TypeScript Internal Architecture, TypeScript Environment
Setup, TypeScript Types, variables and operators, Decision Making and
loops, TypeScript Functions, TypeScript Classes and Objects,
Typescript Modules

Self-learning Topics: JavaScript Vs TypeScript

07

CO2

III

Introduction to AngularJS

Overview of Angular]JS, Need of Angular]S in real web sites,
AngularJS modules, Angular]S built-in directives, AngularJS custom
directives, Angular]JS expressions, Angular JS Data Binding, AngularJS
filters, AngularJS controllers, AngularJS scope, AngularJS dependency
injection, Angular JS Services, Form Validation, Routing using ng-
Route, ng-Repeat, ng-style, ng-view, Built-in Helper Functions, Using
Angular JS with Typescript

Self-learning Topics: MVC model, DOM model, JavaScript
functions and Error Handling

08

COo3

v

MongoDB and Building REST API using MongoDB

MongoDB: Understanding MongoDB, MongoDB Data Types,
Administering User Accounts, Configuring Access Control, Adding the
MongoDB Driver to Node.js, Connecting to MongoDB from Node.js,
Accessing and Manipulating Databases, Manipulating MongoDB
Documents from Node.js, Accessing MongoDB from Node.js, Using
Mongoose for Structured Schema and Validation. REST API:
Examining the rules of REST APIs, Evaluating API patterns, Handling
typical CRUD functions (create, read, update, delete), Using Express
and Mongoose to interact with MongoDB, Testing API endpoints

Self-learning Topics: MongoDB vs SQL DB

08

CO4

Flask

Introduction, Flask Environment Setup, App Routing, URL Building,
Flask HTTP Methods, Flask Request Object, Flask cookies, File
Uploading in Flask

Self-learning Topics: Flask Vs Django

07

CO5

VI

Rich Internet Application
AJAX: Introduction and Working Developing RIA using AJAX
Techniques: CSS, HTML, DOM, XML HTTP Request, JavaScript,

08

CO6
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PHP, AJAX as REST Client Introduction to Open-Source Frameworks
and CMS for RIA: Django, Drupal, Joomla

Self-learning Topics: Applications of AJAX in Blogs, Wikis and RSS
Feeds

Total 45
Exp. No. List of Experiments CO
1 Case study on Web Analytics and Semantic Web Open-Source tools. CO1
2 To implement TypeScript program to display Hello Word message on console. cO2
3 Implement datatypes in TypeScript. CcO2
4 Implement classes and Inheritance in Typescript. cO2
5 To display Hello World using AngularJS Framework. CO3
6 To implement expressions and built-in directives in AngularJS Framework. CO3
7 To perform CURD operation using MongoDB shell. CO4
8 Build RESTful API with NodeJS, Express, MongoDB, Mongoose & Postman. CO4
9 Create First Hello world app and URL building in Flask. CO5
10 To create an application for AJAX: To fetch data when button is clicked. CO6

Evaluation Scheme and Assessment:

Internal Assessment Examination:
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination:
End Semester exam of 60 Marks will be conducted based on entire syllabus.

Continuous Assessment / Term Work (CA / TW):

1.

Term work should consist of 8 - 10 experiments.

2. Journal must include at least 02 assignments based on different pedagogy in group wise

mannecr.

The final certification and acceptance of term work ensures the satisfactory performance

of laboratory work, attendance and minimum passing marks in term work.
Total 25 Marks: (Minimum passing marks is 40%)

Experiments/ Tutorials: 10 marks

Attendance (Theory & Practical): 05 marks

Teacher Assessment Examination (TAE): 10 Marks

DEPARTMENT OF INFORMATION TECHNOLOGY




Autonomous Institute
(A Christian Religious Minority Institution)
Approved by AICTE and DTE, Affiliared ro University of Mumbai /f MSBTE
DTE Code : 3218 AICTE Permanent ID : 1-4790201

I A AC Accredited with Grade A+, Three Programs NBA Accredited
List of Teacher Assessment Examination (TAE):

Assignment

Case Study

Debate

Solution for Social Problems

Field Visit

Group Project

Flip Classroom
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Topic Review
Quiz

Mind Mapping
11. Any other
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Note: Number of activities to be conducted under TAE would be as per the subject
need.

Oral & Practical Exam
Based on the entire syllabus, oral/ viva (10 marks) & practical/implementation (15 marks)
examination will be conducted.

Reference Books:
1. Yakov Fain and Anton Moiseev, “TypeScript Quickly”, Manning Publications.
2. Steve Fenton, “Pro TypeScript: Application - Scale Javascript Development”, Apress
3. Brad Dayley, Brendan Dayley, Caleb Dayley, “Node.js, MongoDB and Angular Web
Development: The definitive guide to using the MEAN stack to build web applications”,
2nd Edition, Addison-Wesley Professional

Text Books:
1. Boris Cherny, “Programming TypeScript- Making Your Javascript Application Scale”,
O’Reilly
Media Inc.

2. Adam Bretz and Colin J. Thrig, “Full Stack JavaScript Development with MEAN”,
SitePoint Pty. Ltd.

3. Simon Holmes Clive Harber, “Getting MEAN with Mongo, Express, Angular, and
Node”, Manning
Publications.

4. Miguel Grinberg, “Flask Web Development: Developing Web Applications with
Python”, O’Reilly.

5. Dr. Deven Shah, “Advanced Internet Programming”, StarEdu Solutions.

Useful Links:
1. https://www.nptel.ac.in/
2. https://swayam.gov.in/
3. https://www.coursera.org/
4. https://udemy.com/
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Course Title: Wireless Technology

Semester: VI | Term: EVEN Course Code: 241TPCC603
Teaching Scheme Evaluation Scheme
Credit Oral/Pract
Contact Hrs. Allotted | 1o 1 1AE Iiap 2| BSE | carw | Total
Th [ Tu | Pr | Th | Tu|[Pr| " Tut.
2 1 - 2 1 - 3 20 20 60 25 - 125

U AW

b

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims
1.
2.

Discuss the Fundamentals of Wireless Communication.

Comprehend the Fundamental Principles of Wide Area Wireless Networking Technologies and

their applications.

Explain Wireless Metropolitan and Local Area Networks.
Describe Wireless Personal Area Networks and Ad hoc Networks
Learn and Analyze Wireless Network Security Standards.

Study the Design Considerations for Wireless Networks.

Course Outcomes:

At the end of the course students will be able to:
1.
2.
3.

Describe the basic concepts of Wireless Network and Wireless Generations.
Demonstrate and evaluate the various Wide Area Wireless Technologies.

Analyze the prevalent IEEE standards used for implementation of WLAN and WMAN
Technologies.

Appraise the importance of WPAN, WSN and Ad-hoc Networks.

Analyze various Wireless Network Security Standards.

Review the design considerations for deploying the Wireless Network Infrastructure.
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Module

Contents

Hours

CO

Fundamentals of Wireless Communication:

Introduction to Wireless Communication -Advantages, Disadvantages and
Applications; Multiple Access Techniques - FDMA, TDMA,CDMA,
OFDMA; Spread Spectrum Techniques —DSSS, FHSS; Evolution of
wireless generations —1G to 5G (Based on technological differences and
advancements); 5G — Key requirements and drivers of 5G systems, Use
cases, Massive MIMO.

Self-learning Topics: Modulation Techniques - QAM, MSK, GMSK

06

COl1

II

Wide Area Wireless Networks

Principle of Cellular Communication — Frequency Reuse concept, cluster
size and system capacity, co- channel interference and signal quality; GSM
— System Architecture, GSM Radio Subsystem, Frame structure; GPRS and
EDGE — System Architecture; UMTS — Network Architecture; CDMA

2000 — Network Architecture; LTE — Network Architecture; Overview of
LoRa & LoRaWAN.
Self-learning Topics:- IS-95

06

CO2

III

Wireless Metropolitan and Local Area Networks

IEEE 802.16 (WiMAX) — Mesh mode, Physical and MAC layer; IEEE
802.11(Wi-F1) — Architecture, Protocol Stack, Enhancements and
Applications.

Self-learning Topics: - WLL(Wireless Local Loop).

06

COo3

IV

Wireless Personal Area Networks and Ad hoc Networks

IEEE 802.15.1 (Bluetooth) — Piconet, Scatter net, Protocol Stack; IEEE
802.15.4 (ZigBee) — LR WPAN Device Architecture, Protocol Stack;
Wireless Sensor Network — Design Considerations, Issues and Challenges,
WSN Architecture, Applications; Introduction of Ad hoc Networks —
MANET and VANET Characteristics, Applications, Advantages and
Limitations; Overview of E-VANET (Electrical Vehicular Ad-Hoc
Networks).

Self-learning Topics:- HR-WPAN (UWB)

06

CO4

Wireless Network Security
Security in GSM; UMTS Security; Bluetooth Security; WEP; WPA2.
Self-learning Topics :- Study of Wireless Security Tools

03

CO5

VI

Wireless Network Design Considerations

Cisco Unified Wireless Network; Designing Wireless Networks with
Lightweight Access Points and Wireless LAN Controllers.

Self-learning Topics:- Cisco Unified Wireless Network Mobility Services.

03

CO6

Total

30
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Evaluation Scheme and Assessment:

Internal Assessment Examination:

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination:
The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

Continuous Assessment / Term Work (CA / TW):
General Instructions:

e Batchwise tutorials are to be conducted. The number of students per batch should be
maximum of 25 per batch.
e Students are encouraged to write at least 6 tutorials on the entire syllabus.
e Students are encouraged to write at least 4 Assignments on the entire syllabus.
The distribution of Term work Marks will be as follows :
e Tutorials: 10 Marks
e Assignments: 10 Marks
e Attendance (Theory and tutorial): 5 Marks
Reference Books:
1. Cellular Communications: A Comprehensive and Practical Guide, Nishith Tripathi,
Jeffery H Reed, Wiley.
2. Wireless Communications- Principles & Practice,Theodore S. Rappaport, Prentice Hall
Series.
3. Wireless Communications and Networks", William Stallings, Pearson / Prentice Hall.
4. Adhoc & Sensor Networks Theory and Applications, Carlos de Morais Cordeiro,Dharma
Prakash Agrawal, World Scientific,2nd Edition.
5. Wireless Networks, Nicopolitidia, M S Obaidat, GI Papadimitriou, Wiley India (Student
Edition, 2010).
Text Books:

1. Wireless Communications, T.L. Singal, McGraw Hill Education.
2. Wireless Communications and Networking, Vijay Garg, Morgan Kaufmann Publishers.

3. Wireless Mobile Internet Security, 2nd Edition, Man Young Rhee, A John Wiley &
Sons, Ltd., Publication.
4. 5G Outlook—Innovations and Applications,Ramjee Prasad,River Publishers Series in

Communications.
5. Designing for Cisco Internetwork Solutions, 2nd Edition, CCDA, Diane Teare, Cisco
Press.
Useful Links:
1. www.swayam.gov.in

WWW.COUrsera.org
https://doi.org/10.1007/978-3-642-17878-8 63
https://doi.org/10.1007/978-3-642-54525-2_44
https://lora-alliance.org/resource _hub/what-is-lorawan/
https://doi.org/10.1007/s42835-021-00687-8

AN

DEPARTMENT OF INFORMATION TECHNOLOGY


http://www.swayam.gov.in/
http://www.coursera.org/
https://doi.org/10.1007/978-3-642-17878-8_63
https://doi.org/10.1007/978-3-642-54525-2_44
https://lora-alliance.org/resource_hub/what-is-lorawan/
https://doi.org/10.1007/s42835-021-00687-8

_ NAAC Accredited with Grade ‘A+’, Three Programs NBA Accredited

St. John College of Engineering and Management

:
P Autonomous Institute ////\
< (A Christian Religious Minority Institution)

sLoeL

Approved by AICTE and DTE, Affiliared ro University of Mumbai /f MSBTE
DTE Code : 3218 AICTE Permanent ID : 1-4790201

Course Title: Al and DS -1

Semester: VI | Term: EVEN Course Code: 241TPCC604
Teaching Scheme Evaluation Scheme
Credit Oral/Pract
Contact Hrs. Allotted | 1o 1 1AE Iiap 2| BSE | carw | Total
Th | Tu | Pr | Th | Tu | Pr Tut.
3 - 2 3 - 1 4 20 20 60 25 25 150

2.

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims
1.

To introduce the students with different issues involved in trying to define and simulate
intelligence.

To familiarize the students with specific, well known Artificial Intelligence methods, algorithms
and knowledge representation schemes.

To introduce students’ different techniques which will help them build simple intelligent systems
based on AI/IA concepts.

To introduce students to data science and problem solving with data science and statistics.

To enable students to choose appropriately from a wider range of exploratory and inferential
methods for analyzing data, and interpret the results contextually.

To enable students to apply types of machine learning methods for real world problems.

Course Outcomes:

At the end of the course students will be able to:

Develop a basic understanding of the building blocks of Al as presented in terms of intelligent
agents

Apply an appropriate problem-solving method and knowledge-representation scheme.
Develop an ability to analyze and formalize the problem (as a state space, graph, etc.). They will
be able to evaluate and select the appropriate search method.

Apply problem solving concepts with data science and will be able to tackle them from a
statistical perspective.

Choose and apply appropriately from a wider range of exploratory and inferential methods for
analyzing data and will be able to evaluate and interpret the results contextually.

Understand and apply types of machine learning methods for real world problems.
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Module

Contents

Hours

CO

Introduction to Al

Introduction: Introduction to Al, Al techniques, Problem Formulation.
Intelligent Agents: Structure of Intelligent agents, Types of Agents,
Agent Environments PEAS representation for an Agent.

Self-Learning Topics : Identify application areas of Al

06

COl

II

Search Techniques

Uninformed Search Techniques: Uniform cost search, Depth Limited
Search, Iterative Deepening, Bidirectional search. Informed Search
Methods:Heuristic functions, Best First Search, A*, Hill Climbing,
Simulated Annealing. Constraint Satisfaction Problem Solving: Crypto-
Arithmetic Problem, Water Jug, Graph Coloring. Adversarial

Search: Game Playing, Min-Max Search, Alpha Beta Pruning. Comparing
Different Techniques.

Self-Learning Topics : IDA*, SMA*

09

CO2,
COo3

I

Knowledge Representation using First Order Logic

Knowledge and Reasoning: A Knowledge Based Agent, WUMPUS
WORLD Environment,Propositional Logic, First Order Predicate Logic,
Forward and Backward Chaining, Resolution. Planning as an application
of a knowledge based agent. Concepts of Partial Order
planning,Hierarchical Planning and Conditional Planning.
Self-Learning Topics: Representing real world

problems as planning problems

08

CO3

IV

Introduction to DS

Introduction and Evolution of Data Science, Data Science Vs. Business
Analytics Vs. Big Data, Data Analytics, Lifecycle, Roles in Data Science
Projects.

Self-Learning Topics : Applications and CaseStudies of Data Science in
various Industries

06

CO4

Exploratory Data Analysis

Introduction to exploratory data analysis, Typical data formats. Types of
EDA, Graphical/Non graphical Methods, Univariate/multivariate methods
Correlation and covariance, Degree of freedom Statistical Methods for
Evaluation including ANOVA.

Self-Learning Topics: Implementation of graphical EDA methods

08

CO4,
CO5

VI

Introduction to ML

Introduction to Machine Learning, Types of Machine Learning:
Supervised (Logistic Regression, Decision Tree, Support Vector
Machine) and Unsupervised (K Means Clustering, Hierarchical
Clustering,Association Rules) Issues in Machine learning, Application of
Machine Learning Steps in developing a Machine Learning Application.
Self-Learning Topics : Real world case studies on machine learning

08

CO6

Total

45
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Exp. No. List of Experiments CcO

1 To Build an Intelligent agent COl1

) Implement Uninformed search techniques CO2

3 Implement Informed Search Methods CO2

4 Implement examples of Predicate Logic, for forward and backward reasoning CO3
and resolution using prolog

5 Data preparation using NumPy and Pandas CO4

6 Exploratory data analysis using Apache Spark and Pandas CO4, CO5

7 Implementation of Classification algorithm CO6

8 Implementation of Clustering algorithm CO6

9 Using any machine learning techniques using available dataset to develop a CO6
recommendation system.

10 Implementation of Mini project using case studies of Data science and | COI1-CO6
Machine learning

Evaluation Scheme and Assessment:

Internal Assessment Examination:

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination:
The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

Continuous Assessment / Term Work (CA / TW):

1.

Term work should consist of 8 - 10 experiments / tutorials (whichever is applicable)

2. Journal must include at least 02 assignments based on different pedagogy in group wise

manner

Experiments/ Tutorials: 10 marks
Attendance (Theory & Practical): 05 marks
Teacher Assessment Examination (TAE): 10 Marks

DEPARTMENT OF INFORMATION TECHNOLOGY

The final certification and acceptance of term work ensures the satisfactory performance
of laboratory work, attendance and minimum passing marks in term work.
Total 25 Marks: (Minimum passing marks 1s 40%)
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List of Teacher Assessment Examination (TAE):

1. Assignment
Case Study
Debate
Solution for Social Problems
Field Visit
Group Project
Flip Classroom
Topic Review
Quiz
Mind Mapping
Any other
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Note: Number of activities to be conducted under TAE would be as per the subject need.

Oral & Practical Exam
Based on the entire syllabus, oral/ viva (10 marks) & practical/implementation (15 marks)
examination will be conducted.

Reference Books:

1.  Deepak Khemani, A First Course in Artificial Intelligence, McGraw Hill Publication

2. George Lugar, Al-Structures and Strategies for Complex Problem Solving., 4/e, 2002,
Pearson Education.

3.  Data Science & Big Data Analytics, 1st Edition, 2015, EMC Education Services, Wiley.
ISBN:978-1118876138

4.  Tom Mitchell “Machine Learning” McGraw Hill

5. Richard I. Levin, David S. Rubin “Statistics for Management” Pearson
Vivek Belhekar, “Statistics for Psychology using R” SAGE

Text Books:

1. Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern Approach, 2nd
Edition, Pearson Education.

2. Elaine Rich, Kevin Knight, Shivshankar B Nair, Artificial Intelligence, McGraw Hill, 3rd
Edition.

3. Howard J. Seltman, Experimental Design and Analysis, Carnegie Mellon University,
2012/1.

4.  Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press

Useful Links:
https://nptel.ac.in/noc/courses/noc19/SEM2/noc19-cs83/
https://nptel.ac.in/courses/106/105/106105077/
https://www.coursera.org/specializations/jhu-data-science

https://www.coursera.org/learn/machine-learning .

AR e

https://www.udemy.com/course/statistics-for-data-science-and-business-analysis/
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Course Title: Software Architecture

Semester: VI | Term: EVEN Course Code:24ITPEC6011
Teaching Scheme Evaluation Scheme
Credit Oral/Pract
Contact Hrs. Allotted gr"tgilt I‘?E IAE 2| ESE | CA/TW / Total
Th [ Tu | Pr | Th | Tu|[Pr| " Tut.
3 - - 3 - - 3 20 20 60 - - 100

2.

4.
5.
6.

il

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims
1.

To understand the importance of architecture in building effective, efficient, competitive software
products.

To understand the need, design approaches for software architecture to bridge the dynamic
requirements and implementation

To learn the design principles and to apply for large scale systems including distributed, network
and heterogeneous systems

To understand principal design decisions governing the system.

To understand different notations used for capturing design decisions

To understand different functional and non-functional properties of complex software systems.

Course Outcomes:
At the end of the course students will be able to:
1.

Understand the need of software architecture for sustainable dynamic systems.

Have a sound knowledge on design principles and to apply for large scale systems.

Apply functional and non-functional requirements

Design architectures for distributed, network and heterogeneous systems

Have good knowledge on service oriented and model driven architectures and the aspect-oriented
architecture.

Have a working knowledge to develop appropriate architectures through various case studies.
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Module Contents Hours | CO
Basic Concepts and Architectures Design
Terminology, Models, Processes, Stakeholders, Design Process,
Architectural Conceptions, Styles and architectural Patterns,
1 Architectural conceptions in absences of experience, connectors, 4+1 08 COl1
view model of Architecture
Self-Learning Topics: Technical Paper
“What is_included in_software architecture”.
Architectural Modeling and Analysis
Modeling Concepts, Ambiguity, Accuracy and Precisions, Complex
Modeling, Evaluating Modeling Techniques, Specific Modeling
Techniques, Analysis Goals, Scope of Analysis, Formality of COl1
II Architectural Models, Types of Analysis, Level of Automation, 09 C 02’
System Stakeholders, Analysis Techniques
Self-Learning Topics: Technical Paper “Specification of
Requirements and Software Architecture for the Customisation of
Enterprise Software”
Implementation, Deployment and Mobility
Implementation Concepts, Existing Frameworks, Overview of
I Deployment and Mobility Challenges, Software Architecture and 08 COl,
Deployment, Software Architecture and Mobility CO3
Self-Learning Topics: Technical Paper”Application of Distributed
System in Neuroscience: A Case Study of BCI Framework”
Applied Architectures and Styles
Distributed and Network Architectures, Architectures for Network
Based Applications, Decentralized Architectures, Service oriented Col,
v Architectures and Web Services. 07 coz,
Self-Learning Topics: Technical Paper “Analysing the Behaviour of co3
Distributed Software Architectures: a Case Study”.
Designing for Non-Functional Properties
Efficiency, Complexity, Scalability and Heterogeneity, Adaptability, COl,
v Dependability 06 CO2,
Self-Learning Topics: Technical Paper “Threat Modeling-in-Agile- CO4,
Software-Development” CO6
Domain Specific Software Engineering
Domain-Specific =~ Software  Engineering, Domain-  Specific COl,
VI Architecture, Software Architects Roles 07 CO2,
Self-Learning Topics: Research Paper “A Case Study of the Co3
Variability Consequences of the CQRS”
Total 45
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Evaluation Scheme and Assessment:

Internal Assessment Examination:

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination:
The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

Reference Books:

1. DevOps A Software Architect’s Perspective, Len Bass, Ingo Weber, Liming Zhu,
Addison  Wesley.
2. Essentials of Software Architecture, lon Gorton, Second Edition, Springer-verlag, 2011.

Text Books:
1. Software Architecture, Foundations, Theory, and Practise, Richard Taylor, Nenad
Medvidovic, Eric Dashofy, Wiley Student Edition.
2. The Art of Software Architecture: Design Methods and Techniques, Stephen T.Albin,
Wiley India Private Limited.
3. Software Architecture in Practice by Len Bass, Paul Clements, Rick Kazman, Pearson

Useful Links:
1. ArchStudio Software
https://www.coursera.org/learn/software-architecture

https://www.coursera.org/specializations/software-design-architecture
https://resources.sei.cmu.edu/library/asset-view.cfm?assetid=509483
http://infolab.stanford.edu/~backrub/google.html
https://web.njit.edu/~alexg/courses/cs345/OLD/F15/solutions/f3345f15.pdf

Sk w
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Course Title: Image Processing

Semester: VI Term: EVEN Course Code:24ITPEC6012
Teaching Scheme Evaluation Scheme
Contact Hrs. Credit Total | IAE Oral/Prac/
Allotted Credit 1 IAE 2| ESE | CA/TW Tut Total
Th | Tu | Pr | Th | Tu | Pr )
3 - - 3 - - 3 20 20 60 - - 100

1.

2.

2.

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims

Define image and its formation and debate about the roles of image processing in today's world and
also introduce students to the major research domains in the field of image processing.

Describe point, mask and histogram processing units of image enhancements that can be applied on
a given image for improving the quality of digital image required for an application.

Explain the forward and reverse discrete image transforms and discuss the selection of the image
transform used for enhancement, compression, or representation and description.

Make students understand the impacts and effects of image compression techniques over a given
bandwidth to learn how effectively storage and retrieval can be achieved using lossy and lossless
compression methods.

Describe and demonstrate the proper procedure for segmenting images, and demonstrate how the
image objects can be described using image representation techniques.

[lustrate how to shape and reshape a given object in an image using morphological techniques
over binary and gray scale images.

Course Outcomes:
At the end of the course students will be able to:
1.

Define image and explain formation of image and recall its types and calculate image parameters by
reading images using a programming language

Apply and differentiate point, mask and histogram processing techniques suitable for enhancing
images required for an application

List and calculate discrete image transform coefficients and use it for enhancement, compression
and representation.

Compute compression ratio and fidelity criteria to evaluate and compare method efficiency and
classify compression techniques into lossless and lossy methods

Apply the segmentation techniques to highlight and select the region ofinterest and determine and
describe using chain code, shape number and moments for representing objects in an image
Choose structuring elements and apply morphological operations to find a suitable shape for an
object in the image.
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Module

Contents

Hours

CO

Introduction to Image Processing

Basic Concepts of Image Formation: Introduction and Goals of
Computer Vision Image Formation Concepts,Radiometry, Geometric
Transformations, Geometric Camera Models.

Self-Learning Topics: Introduction to Image Fundamentals and
Pixels ,Different Image File Formats and Types of noise in image.

07

COl

II

Image Descriptors and Features

Interest or Corner Point Detectors, Scale Invariant Feature Transform,
Speeded up Robust Features, Saliency

Self-Learning Topics: Application of Image Enhancement in Spatial
Domain,Introduction to Point Processing Techniques,Mask
Processing Techniques

08

CO2

III

Image Transforms

Camera Calibration, Image Formation in a Stereo Vision Setup, Image
Reconstruction from a Series of Projections,Image Filtering, Colour
Image Processing

Self-Learning Topics: Application of Transforms in Steganography
and CBIR,Basics of Discrete Fourier Transform,Discrete Cosine
Transform,Discrete = Hadamard Transform, Discrete Walsh,
Transform, Discrete Haar Transform.

07

COo3

1Y%

Fundamentals of Machine Learning

Linear Regression, Basic Concepts of Decision Functions, Elementary
Statistical Decision Theory, Parameter Estimation, Clustering for
Knowledge Representation, Dimension Reduction, Linear
Discriminant Analysis.

Self-Learning Topics: Introduction to Entropy, Lossless
Compression, Lossy Compression, DPCM, Block Transform Coding,
JPEG compression.

08

CO4

Learning Representations

Artificial Neural Network for Pattern Classification, Convolutional
Neural Networks, Autoencoders

Self-Learning Topics: Fourier Descriptors, Otsu Thresholding,
Application in Number Plate Recognition.

08

COs

VI

Computer Vision Applications

Gesture Recognition, Motion Estimation and Object Tracking,
Programming Assignments.

Self-Learning Topics: Gray Scale Morphology: Erosion and Dilation

07

CO6

Total

45

Evaluation Scheme and Assessment:
Internal Assessment Examination:
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and TAE 2 will cover the remaining three Course Outcomes (COs). Each test
will have a duration of one hour.

End Semester Theory Examination:
The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

DEPARTMENT OF INFORMATION TECHNOLOGY




_ NAAC Accredited with Grade ‘A+’, Three Programs NBA Accredited

Autonomous Institute
(A Christian Religious Minority Institution)
Approved by AICTE and DTE, Affiliared ro University of Mumbai /f MSBTE
DTE Code : 3218 AICTE Permanent ID : 1-4790201

St. John College of Engineering and Management \
VA

sLoeL

Reference Books:

1.  Rafael C. Gonzalez and Richard E. Woods, “Digital Image Processing using MATLAB,”
Pearson Education.
2. J. G. Proakis and D. G. Manolakis, “Digital Signal processing Principles, Algorithms and
Applications,” PHI Publications, 3e.
3. Anil K. Jain, “Fundamentals of Digital Image Processing,” PHI, 1995.
4.  Milan Sonka, “Digital Image Processing and Computer Vision,” Thomson publication,
Second Edition.2007.
5. Kenneth R. Castleman, “Digital Image Processing,” PHI, 1996.
6. S. Sridhar, “Digital Image Processing,” Oxford University Press, 2e, 2016
Text Books:
1. Rafael C. Gonzalez and Richard E. Woods, “Digital Image Processing”, Addison -
Wesley Publishing Company, 3e, 2007.
2. William K. Pratt, “Digital Image Processing”, John Wiley, 4e, 2007.
3. S.Jayaraman, S. Esakkirajan and T. Veerakumar, “Digital Image Processing”, MGH
Publication, 2016.
Useful Links:
1. https://onlinecourses.nptel.ac.in/noc25_eel3/preview
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Course Title: Green IT

Semester: VI \ Term: EVEN Course Code:24ITPEC6013
Teaching Scheme Evaluation Scheme
Contact Hrs. | Credit Allotted | Total | IAE Oral/Prac/
Th | Tu | Pr | Th | Tu | Pr | Credit | 1 |AEZ| ESE | CATW "0 Total
3 |- - 3 - - 3 20 20 60 - - 100

b=

W

Sk

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The course aims

To understand what Green IT is and How it can help improve environmental Sustainability

To understand the principles and practices of Green IT

To understand how Green IT is adopted or deployed in enterprises.

To understand how data centres, cloud computing, storage systems, software and networks can be
made greener.

To measure the Maturity of a Sustainable ICT world.

To implement the concept of Green IT in Information Assurance in Communication and Social
Media and all other commercial fields.

Course Outcomes:
At the end of the course students will be able to:
1.

Describe awareness among stakeholders and promote green agenda and green initiatives in their
working environments leading to green movement

Identify IT Infrastructure Management and Green Data Centre Metrics for software development
Recognize Objectives of Green Network Protocols for Data communication.

Use Green IT Strategies and metrics for ICT development.

[Nlustrate various green IT services and its roles.

Use new career opportunities available in IT profession, audits and others with special skills such as
energy efficiency, ethical IT assets disposal, carbon footprint estimation, reporting and development
of green products, applications and services
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Module

Contents

Hours

CO

Introduction

Environmental Impacts of IT, Holistic Approach to Greening IT, Green
IT Standards and Eco-Labeling, Enterprise Green IT Strategy
Hardware: Life Cycle of a Device or Hardware, Reuse, Recycle and
Dispose

Software: Introduction, Energy-Saving Software Techniques
Self-learning Topics: Evaluating and Measuring Software Impact to
Platform Power.

08

COl1

II

Software development and data centers

Sustainable Software, Software Sustainability Attributes, Software
Sustainability Metrics Data Centres and Associated Energy
Challenges, Data Centre IT Infrastructure, Data Centre Facility
Infrastructure: Implications for Energy Efficiency, Green Data Centre
Metrics

Self-learning Topics: Sustainable Software: A Case Study, Data
Centre Management Strategies: A Case Study

07

COl1,CO2

III

Data storage and communication

Storage Media Power Characteristics, Energy Management
Techniques for Hard Disks Objectives of Green Network Protocols,
Green Network Protocols and Standards

Self learning Topics: System-Level Energy Management

07

CO1,CO3

v

Information systems, green it strategy and metrics

Approaching Green IT Strategies, Business Drivers ofGreen IT
StrategyMultilevel Sustainable Information,Sustainability Hierarchy
Models, Product Levellnformation, Individual Level Information,
Functional Level Information, Measuring the Maturity of Sustainable
ICT: A Capability Maturity Framework for SICT,Defining the Scope
and Goal, Capability Maturity Levels

Self learning Topics: Business Dimensions for Green IT
Transformation

08

CO1,CO4

Green IT services and roles

Factors Driving the Development of Sustainable IT, Sustainable IT
Services (SITS), SITS Strategic Framework Organizational and
Enterprise Greening, Information Systems in Greening Enterprises,
Greening the Enterprise: IT Usage and Hardware

Self learning Topics: Inter-organizational Enterprise Activities and
Green Issues, Enablers and Making the Case for IT and the Green
Enterprise

08

COL,CO4
,COS5

VI

Managing and regulating green IT

Strategizing Green Initiatives, Implementation of Green IT,
Communication and Social Media The Regulatory Environment and IT
Manufacturers, Nonregulatory Government Initiatives, Industry
Associations and Standards Bodies, Green Building Standards, Social
Movements and Greenpeace.

Self learning Topics: Information Assurance, Green Data Centers,
Case Study: Managing Green IT

07

COL,CO5
,CO6

Total

45
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Internal Assessment Examination:

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination:
The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

Reference Books:
1. Mark O'Neil, Green IT for Sustainable Business Practice: An ISEB Foundation Guide,
BCS
2. Jae H. Kim, Myung J. Lee Green IT: Technologies and Applications, Springer, ISBN:
978-3-642-22178-1
3. Elizabeth Rogers, Thomas M. Kostigen The Green Book: The Everyday Guide to Saving
the Planet One Simple Step at a Time, Springer

Text Books:
1. San Murugesan, G. R. Gangadharan, Harnessing Green IT, WILEY 1st Edition-2013
2. Mohammad Dastbaz Colin Pattinson Babak Akhgar, Green Information Technology A
Sustainable Approach, Elsevier 2015
3. Reinhold, Carol Baroudi, and Jeffrey HillGreen IT for Dummies, Wiley 2009
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Course Title: Ethical Hacking and Forensics

Semester: VI \ Term: EVEN Course Code: 24ITPEC6014
Teaching Scheme Evaluation Scheme
Contact Hrs. Credit Total | TAE Oral/Prac/
Allotted Credit 1 IAE 2| ESE | CA/TW Tut Total
Th | Tu | Pr | Th | Tu | Pr )
3 - - 3 - - 3 20 20 60 - - 100

SNk wb

SNk w

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:

The course aims
1.

To understand the concept of cybercrime and principles behind ethical hacking.

To explore the fundamentals of digital forensics, digital evidence and incident response.

To learn the tools and techniques required for computer forensics.

To understand the network attacks and tools and techniques required to perform network forensics.
To learn how to investigate attacks on mobile platforms.

To generate a forensics report after investigation.

Course Outcomes:

At the end of the course students will be able to:
1.
2.

Define the concept of ethical hacking

Recognize the need of digital forensics and define the concept of digital evidence and incident
response.

Apply the knowledge of computer forensics using different tools and techniques.

Detect the network attacks and analyze the evidence.

Apply the knowledge of computer forensics using different tools and techniques.

List the method to generate legal evidence and supporting investigation reports
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Module

Contents

Hours

CO

Cryptography Essentials:Block and Stream Ciphers in Practice
Introduction to cryptography, Classical Cryptosystem, Block Cipher. Data
Encryption Standard (DES), Triple DES, Modes of Operation, Stream
Cipher.

Self-Learning Topics:Introduction to Cybercrime, exploring various
online hacking tools for Reconnaissance and scanning Phase,Rules of
Ethical Hacking.

09

CO1

II

LFSR-Based Stream Ciphers and the Mathematics of Cryptography
LFSR based Stream Cipher, Mathematical background, Abstract algebra,
Number Theory. Modular Inverse, Extended Euclid Algorithm, Fermat's
Little Theorem, Euler Phi-Function, Euler's theorem.

Self-Learning Topics:Digital Forensics Fundamentals, Prelncident
preparation and Incident Response process,Benefits of Digital Forensics,

Chain of Custody, AntiForensics. Digital Evidence and its Types

08

CO2

I

Foundations of Public Key Cryptosystems and Advanced Encryption
Methods

Advanced Encryption Standard (AES), Introduction to Public Key
Cryptosystem, Diffie-Hellman Key Exchange, Knapsack Cryptosystem,
RSA Cryptosystem, Primarily Testing, ElGamal Cryptosystem, Elliptic
Curve over the Reals, Elliptic curve Modulo a Prime.

Self-Learning Topics: Open-source tool for Data collection & analysis in
windows or Unix, Understanding Symmetric Key Cryptography, Basics of

Block Ciphers and AES Structure

08

CO3

1Y%

Advanced Cryptographic Systems

Generalized ElGamal Public Key Cryptosystem, Rabin Cryptosystem.
Message Authentication, Digital Signature, Key Management, Key
Exchange, Hash Function

Self-Learning Topics: IDS types and role of IDS in attack prevention,
Introduction, Evidence Collection and Acquisition

07

CO4

Digital Signatures and Cryptanalysis

Cryptographic Hash Function, Secure Hash Algorithm (SHA), Digital
Signature Standard (DSS). Cryptanalysis, Time-Memory Trade-off Attack,
Differential and Linear Cryptanalysis.

Self-Learning Topics: IDS types and role of IDS in attack prevention

07

CO5

VI

Encryption and Security Protocols

Cryptanalysis on Stream Cipher, Modern Stream Ciphers, Shamir's secret
sharing and BE, Identity-based Encryption (IBE), Attribute-based
Encryption (ABE). Side-channel attack, The Secure Sockets Layer (SSL),
Pretty Good Privacy (PGP), Introduction to Quantum Cryptography,
Blockchain, Bitcoin and Cryptocurrency.

Self-Learning Topics: For an incident write a forensic report,

06

CO6

Total

45
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Evaluation Scheme and Assessment:

Internal Assessment Examination:

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination:
End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Books:

1. Sangita Chaudhuri, Madhumita Chattrj, “Digital Forensics”, Stardu, 2019.

2. Bill Nelson,Amlia Phillips,Christophr Stuart, “GuidE to Computer Forensics and
Investigations' ' Cengage Learning, 2014.

3. Debra Littljohn Shindr Michal Cross “Scn of the Cybercrime: Computer Forensics
Handbook”, 2nd
Edition Syngress Publishing, Inc.2008.

Text Books:

1. John Sammons, “Th Basics of Digital Forensics: The Premier for Getting Started in
Digital Forensics”, 2nd Edition, Syngress, 2015.

2. Nilakshi Jain, Dhananjay Kalband, “Digital Forensic: The fascinating world of Digital

Evidences” Wily India Pvt Ltd 2017.

3. Jason Luttgns,Matthw Pp, KvinMandia, “Incident Response and computer forensics”,3rd
Edition Tata McGraw Hill, 2014.
Useful Links:
1. https://onlinecourses.nptel.ac.in/noc25 cs16/preview
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Course Title: Employability Enhancement Program - 11

Semester: VI ‘ Term: EVEN Course Code: 24CSVSE601

Teaching Scheme Evaluation Scheme

Contact Hrs. Credit Allotted Total
Th | Tu | Pr | Th | Tu Pr Credit

IAE1 | TAE 2 ESE CA |OR/PR| Total

- fla4a ] -1 -121 2 | -1 -1 - s - [ 50

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
The course aims
1. Skill Enhancement: Equip students with the essential skill sets required for a successful transition
from academic life to professional career.
2. Employability Skills: Enhance students' employability by providing training in key areas
demanded by employers.

Course Outcomes:

At the end of the course students will be able to:

1. Improve verbal ability for corporate life.

2. Understand and apply work-time relationships in real-world scenarios. Explain various data
structures used for microprocessor design.

3. Develop proficiency in solving problems related to coding and decoding number series and
directions.

4. Strengthen their logical reasoning and deduction skills in blood relation and direction sense
puzzles and other topics.

5. Enhance their reading comprehension, table and carts ability to articulate ideas effectively.

Develop professional and decision-making skills.
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Module Contents Hours Cos
| Verbal Ability 12 COol
Vocabulary building: Synonyms, antonyms, word meanings
Grammar and Usage: Parts of speech, sentence correction,
tenses
Reading Comprehension: Passage analysis, understanding main
ideas and supporting details
Sentence Completion: Filling in the blanks with appropriate
words or phrases
Self-Learning Topics: Analogies: Identifying relationships
between words
I Quantitative Aptitude 8 CO2
Number Systems: Integers, fractions, decimals, and their
operations
Percentages and Ratios: Calculating percentages, solving ratio
problems
Profit and Loss: Determining profit or loss, calculating cost price
and selling price
Time and Work: Problems related to time, work, and efficiency
Time, Speed, and Distance: Calculating speed, distance, and time
in various scenarios
Data Interpretation: Analyzing and interpreting data presented in
charts, graphs, and tables
Self-Learning Topics: Probability and Statistics: Basic concepts
of probability and statistical analysis
I Logical Reasoning 10 CO3
Coding and Decoding: Deciphering coded messages or
patterns
Blood Relations: Understanding family relationships and solving
related problems
Syllogisms: Assessing logical conclusions based on given
statements
Number Series: Identifying the pattern in a series of numbers
Analogy and Classification: Recognizing similarities and
differences, categorizing items
Direction Sense: Solving problems related to directions and
distances
Statement and Conclusion: Assessing the logical validity of given
statements
Self-Learning Topics: Logical Puzzles: Solving puzzles based on
logic and deduction
v Abstract Reasoning 10 CO4
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Pattern Recognition: Identifying patterns in sequences or images
Figural Series: Analyzing and predicting patterns in a series of
figures

Logical Deduction: Drawing conclusions based on given
statements and rules

Self-Learning Topics: Visual Spatial Reasoning: Manipulating
and understanding visual elements in space

\% Data Interpretation 15 CO5
Bar Graphs and Pie Charts: Analyzing and interpreting data
presented in bar graphs and pie charts
Data Analysis and Interpretation: Summarizing and drawing
conclusions from data sets
Data Sufficiency: Assessing the sufficiency of data to answer
given questions
Self-Learning Topics: Tables and Charts: Extracting information
from tables and charts
V1 Critical Thinking 5 CO6
Problem-Solving Techniques: Strategies for approaching and
solving problems systematically
Decision-Making Skills: Evaluating options and making logical
decisions
Analytical Reasoning: Breaking down complex problems into
smaller components for analysis
Self-Learning Topics: Evaluating Arguments: Assessing the
strength and validity of arguments and statements
Total 60

Evaluation Scheme and Assessment:

Continuous Assessment (CA):

Continuous Assessment should consist of the following

Experiments / Tutorials (8 to 10): 10 marks (All COs / LOs should be covered)

Attendance (Theory & Practical): 05 marks
Teacher Assessment Examination (TAE): 10 Marks

List of Teacher Assessment Examination (TAE):

1.

S S A Al

Assignment

Case Study

Debate

Solution for Social Problems
Field Visit

Group Project

Flipped Classroom

Topic Review
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9. Quiz
10. Mind Mapping
11. Any Other

St. John College of Engineering and Management
L

GD/PI: 25 Marks
Based on Communication Skills, Presentation, Documentation.
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Course Title: Industry Certification

Semester: VI | Term: Even Course Code: 24I1TVSE602
Teaching Scheme Evaluation Scheme
Credit Total
Contact Hrs. Allotted | Credit | 1AE1| 5% | ESE | CA | ORPR | Total
Th | Tu | Pr | Th | Tu | Pr
- - - - - 1 1 - - - - 25 25

Introduction

As global competition intensifies, industries seek candidates who are not only skilled but also adaptable and
ready to meet the demands of an evolving workforce. To bridge the gap between academic learning and industry
expectations, SJICEM has introduced certification courses aimed at preparing students for impactful
internships. These courses provide students with essential knowledge and skills, empowering them to excel in

professional environments and increase their employability.

Objectives: The objectives of this course are to

1. Develop Professional Skills

2. Enhance Technical Competency

3. Cultivate Problem-Solving Abilities

4. Promote Ethical and Professional Conduct

5. Familiarize with Industry Standards and Expectations
6. Prepare for a Transition from Classroom to Workplace

Outcomes: After completion of this course, students will be able to
1. Communicate and Collaborate Effectively

2. Acquire Job-Ready Technical Skills

3. Enhanced Critical Thinking and Problem-Solving

4. Understand Ethical and Professional Standards

5. Use Industry Tools and Standards

6. Industry Integration effectively

Certification GUIDELINES:

The general procedure for organizing certification courses is as follows:

1. Identification of Industry Partners

Industries have been identified to provide in-house certification courses in various domains. Students are
regularly informed and encouraged to pursue these certification courses.

2. Selection of Certification Domain

Students can choose two domains of their interest for the certification course and express their willingness

to pursue the certification.

Following combination of domains are offered in the even semesters:
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Domain 1 Domain 2

Track 1 | SQL Dotnet

Track 2 | CCNA Al-IBM

Track 3 | Cyber Security AI-IBM

Track 4 | Creo Solid Works

Track 5 | Data Science Prompt Engineering and Al
Track 6 | MernStack Flutter

Track 7 | Augmented Reality- Virtual Game Development

Reality

Track 8 | Drone Data Analytics

Track 9 | IELTS/GRE Certificate in Social Science
Track 10 | Robotic 10T
Track 11 | Blockchain Basics Blockchain Intelligence
Track 12 | AWS MernStack
Track 13 | Microsoft Tools Al-IBM
Track 14 | Augmented Reality Virtual Reality

3. Allocation of Tracks
Each track can accommodate a maximum of 60 students or as per the availability of maximum seats.
Allocation will be based on a first-come first-served basis. However, the institute reserves the right to
reassign tracks as per the requirement.

4. Course Duration
Students have to complete the certification course, which has a minimum duration of 30 hours.

5. Oral & Practical Exam
Based on the entire syllabus, oral (20 marks) & practical/implementation (30 marks) examination will be
conducted. Grades will be assigned as per the examination rules.

Note: A minimum of 90% attendance is required to award the certificate. If a student fails to meet this
requirement, the student needs to re-register for the course internally or externally until successfully completed.
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Course Title: Internship- 11

Semester: VI | Term: Even Course Code: 241TOJT601
Teaching Scheme Evaluation Scheme
Credit Total
Contact Hrs. Allotted | Credit | TAE 1 I‘;E ESE | CA Ortj‘}/Ptm Total
Th | Tu | Pr | Th | Tu | Pr vt
- - - - - 1 1 - - - - 50 50

Introduction

The rise in global competition has prompted organizations to devise strategies to have a talented and innovative
workforce to gain a competitive edge. Developing an internship policy is an impactful strategy for creating a
future talent pool for the industry. The internship (a form of experiential learning) program helps fresh pass—
outs in gaining professional know-how and benefits corporate sectors. The internship also enhances the
student’s employability skills passing out from Technical Institutions.

Objectives: The objectives of this course are to
1. Integration of workshop with workplace in physical and/or hybrid model.
2. Developing research aptitude in emerging technologies
3. Enhance entrepreneurial capabilities and professional competency
4. Development of decision-making and teamwork skills
5. Cultivate a sense of Social Imagery and Citizenship Responsibility

Outcomes: After completion of this course, students will be able to

1.

nbkwn

Apply practical skills effectively in physical and hybrid workplace settings.
Conduct and communicate research on emerging technologies.
Demonstrate creative problem-solving and an entrepreneurial mindset.
Meet industry standards with strong communication and technical skills.
Collaborate effectively and make informed decisions within teams.

INTERNSHIP GUIDELINES:

The students should apply for internships of their choice with the permission of the Institute.

The internship duration ranges from 4 to 6 weeks and is scheduled during the summer vacation period
for students.

Industry will confirm the training slots and the number of seats allocated for internships via
confirmation letter/ email.

Students on joining Training at the concerned Industry / Organization, submit the Joining
Report/Letters / Email.

Students undergo industrial training at the concerned Industry / Organization.

Training and placement team will visit the industry and evaluate(s) the performance of students
regularly and evaluation Report of the students is submitted in department office/TPO with the consent
of Industry persons/ Trainers.

Students will submit training report after completion of internship.

Student’s Diary and Internship Report should be submitted by the students along with attendance record
and an evaluation sheet duly signed and stamped by the industry to the Institute immediately after the
completion of the training.
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Bachelor of Technology

In

Information Technology

Fourth Year

Semester — VIII
SJCEM : R—24

Effective from Academic Year 2024-25
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Scheme for Final Year (Eighth Semester)
Information Technology (With Effect from 2024-2025)

Semester VIII
Total
. Contact Hours Credits Allotted .
Course Code | Yertical Course Name Credit
Th Tu | Pr | Th Tu | Pr | Total
24ITPCCS801 PCC |Blockchain and DLT 3 - 2 3 - 1 4
YAITPECS01X PEC Department Level Optional 3 i i 3 i i 3
Course 5
YAITPECS02X PEC Department Level Optional 3 i i 3 i i 3
Course 6
2ATLOR0IX OF Institute Level Optional 3 i i 3 i i 3
Course 2
24ITVSES02 VSEC [Cloud computing - - 2 - - 1 1
241TVSES01 VSEC [Industry Certification - - - - - 1 1
24ITPRIRO1 PRJ }\I/Ilaj or Project 2 / Internship -| i 10 ) i 5 5
Total 12 0 | 14| 12 0 8 20
Evaluation Scheme
Course Code | Vertical Course Name Theory Practical Total
IAE1 |TAE2 | ESE |CA |OR/PR
241TPCC801 pcc (Blockehain and DLT 20 | 20 | 60 | 25| 25 |150
24ITPECS01X | PEC  [Pepartment Level Optional |5 | o 1 6o | - | 100
Course 5
24ITPECS02X | PpEC |[Pepartment Level Optional |5 g 1 6o | - | 100
Course 6
2ATLOR02X OF Institute Level Optional 20 20 60 ) ) 100
Course 2
24ITVSES02 | VsEC |[Cloud computing ] ; L2525 | 50
24ITVSES01 VSEC |Industry Certification - - - - 25 25
YAITPRISO1 PRJ l_\/ﬁl% or Project 2 / Internship ) i i 75 50 125
Total 80 80 240 | 125 125 650
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Sem. VIII: Department Sem. VIII: Department
Course Code Optional Course-5 Course Code Optional Course - 6
241TPECS8011 Big Data Analytics 241TPEC8021 User Interface Design
24ITPECS8012 Reinforcement learning 24ITPEC8022 Robotics
241TPEC8013 Simulation and Modeling 241TPEC8023 Enterprise Resource Planning
241TPEC8014 Knowledge Management 241TPEC8024 | Cloud computing and Services
24ITPEC8015 | Data Analytics Using Python 24ITPEC8025 Full Stack Development

Institute Elective Courses

Course Code Institute Elective Course-II *
241L.08021 Project Management

241L.08022 Finance Management

241L.0O8023 Entrepreneurship Development and Management
241008024 Human Resource Management
241L.08025 Professional Ethics and CSR
241L.0O8026 Research Methodology

241L.0O8027 IPR and Patenting

241L.0O8028 Digital Business Management
241L.0O8029 Environmental Management

# Common with all branches
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Course Title: Blockchain and DLT

Semester: VIII | Term: EVEN Course Code: 24ITPCC801
Teaching Scheme Evaluation Scheme
Contact Hrs. Credit Allotted | Total
Th | Tu | Pr 1 Th | Tu | Pr | Credit IAE 1|IAE 2| ESE CA Oral/Pract/Tut. Total
3 - 2 3 - 1 4 20 20 60 25 25 150

4.
5.
6.

AR

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
The course aims
1.
2.
3.

To get acquainted with the concept of Distributed ledger system and Blockchain

To learn the concepts of consensus and mining in Blockchain through the Bitcoin network.
To understand Ethereum and develop-deploy smart contracts using different tools and
frameworks.

To understand permissioned Blockchain and explore Hyperledger Fabric.

To understand different types of crypto assets.

To apply Blockchain for different domains IOT, Al and Cyber Security.

Course Outcomes:
At the end of the course students will be able to:
1.

Describe the basic concept of Blockchain and Distributed Ledger Technology.
Interpret the knowledge of the Bitcoin network, nodes, keys, wallets and transactions
Implement smart contracts in Ethereum using different development frameworks.
Develop applications in permissioned Hyperledger Fabric network.

Interpret different Crypto assets and Crypto currencies

Analyze the use of Blockchain with Al, IoT and Cyber Security using case studies.
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Module Contents Hours CO
Introduction to DLT and Blockchain

Introduction to Blockchain: Technical definition of Blockchain.
Elements of a blockchain Features of Blockchain Type of Blockchain,
What is DLT. DLT V/ Blockchain CAP theorem Byzantine Generals
Problem Consensus Mechanism and its Type Cryptographic primitives
and data structure used in blockchain

Block in a Blockchain: Structure of a Block, Block Header Hash and
Block Height, The Genesis Block, Linking Blocks in the Blockchain,
Merkle Tree.

Self-learning Topics: Blockchain Demo

Bitcoin

'What is Bitcoin and the history of Bitcoin, Bitcoin Transactions,
Bitcoin Concepts: keys, addresses and wallets, Bitcoin Transactions,
UTXO. Validation of transactions, Bitcoin Keys , Addresses, ECC ,
Base58 , BIP-38 , Pay-to-Script and Multisig Addresses, Vanity
Addresses , Concept of Wallet, Wallet Technologies in Bitcoin HD
wallet from Seed. Transaction Scripts and Scripts address, Bitcoin
Mining and Difficulty levels Structure of Blocks and Blockheader and
Genesis Block , linking of Block.

Bitcoin Network: Bitcoin Core node and API, Peer-to Peer Network
Architecture, Node Types and Roles, Incentive based Engineering, The
Extended Bitcoin Network, Bitcoin Relay Networks, Network
Discovery, Full Nodes, Exchanging “Inventory”, Simplified Payment
Verification (SPV) Nodes, SPV Nodes and Privacy, Transaction Pools,
Blockchain Forks Bitcoin Testnet Basics of Bitcoin Forensics: Analysis
of Address and Wallet , Clustering of Addresses following Money
Self-learning Topics: Study and compare different consensus
algorithms like PoA, PoS, pBFT

Permissionless Blockchain: Ethereum

Introduction to Ethereum, Ethereum 1.0 and 2.0 , Turing completeness
EVM and compare with bitcoin Basics of Ether Units, Ethereum
Wallets Working with Metamask EOA and Contracts Transaction::
Structure of Transaction,Transaction Nonce, Transaction GAS,
Recipient, Values and Data, Transmitting Values to EOA and Contracts
Smart Contracts and Solidity

IIT  Development environment and client , Basic of Solidity and Web 3 Life|l 1 CO3
cycle of Smart contract, Smart Contract programming using solidity,
Metamask (Ethereum Wallet), Setting up development environment,
Use cases of Smart Contract, Smart Contracts: Opportunities and Risk.
Smart Contract Deployment: Introduction to Truffle, Use of Remix
and test networks for deployment

Self-learning Topics: Smart contract development using Java or
Python

06 COl

I 10 CO2
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Permissioned Blockchain: Hyperledger Fabric

Introduction to Framework, Tools and Architecture of Hyperledger
Fabric Blockchain.

v Components: Certificate Authority, Nodes, Chain codes, Channels, 08 CO4
Consensus: Solo, Kafka, RAFT Designing Hyperledger Blockchain
Other Challenges: Interoperability and Scalability of blockchain
Self-learning Topics: Fundamentals of Hyperledger Composer

Crypto assets and Cryptocurrencies

ERC20 and ERC721 Tokens, comparison between ERC20 & ERC721,
NFT, ICO, STO, Different Crypto currencies
Self-learning Topics: Defi, Metaverse, Types of cryptocurrencies

05 COs

Blockchain Applications & case studies

Blockchain in [oT, Al, Cyber Security
Self-learning Topics: Applications of Blockchain in various domains
Education, Energy, Healthcare, real estate, logistics, supply chain

VI 05 CO6

Total 45

Exp. List of Experiments CcO
No.

Introduction to blockchain development and testing smart contracts on local blockchain| COIl
1 |using Truffle and Remix IDE
Mini Project: Allocation of the groups

) Smart contract development and deployment using Metamask and Remix CO3
Mini Project: Topic selection

3 Write smart contracts using conditional statements in Solidity. CO3
Mini Project: Study the required programming language for smart contract

4 'Write smart contracts using loops in Solidity. CO3

Mini Project: Study the required programming language for smart contract
'Write smart contracts using object-oriented concepts such as inheritance and polymorphism| CO3
5 [in Solidity.

Mini Project: Study the required programming language for smart contract
Ethereum Test networks (Ropsten/Gorelli/Rinkeby), deployment on test networks, CO3
6 [Web3.js/Web3.py for interaction with Ethereum smart contract
Mini Project: Topic validation and finalizing software requirements

7 |Chain code development in Hyperledger fabric CO4

3 Chain code deployment in Hyperledger fabric CO4
Mini project: Study required front end tools

9 Implementation of Mini Project 1. CO1-CO6
Design, configure and testing of mini project 2
Implementation of Mini Project 1. CO1-CO6

10 |Design, configure and testing of mini project 2.
Report submission as per guidelines
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Evaluation Scheme and Assessment:

Internal Assessment Examination:

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes (COs)
and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration of one hour.
End Semester Theory Examination:

The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

Continuous Assessment / Term Work (CA / TW):
1. Term work should consist of 8 - 10 experiments / tutorials (whichever is applicable)
2. Journal must include at least 02 assignments based on different pedagogy in group wise manner
3. The final certification and acceptance of term work ensures the satisfactory performance of laboratory
work, attendance and minimum passing marks in term work.
4. Total 25 Marks: (Minimum passing marks is 40%)

Experiments/ Tutorials: 10 marks
Attendance (Theory & Practical): 05 marks
Teacher Assessment Examination (TAE): 10 Marks

List of Teacher Assessment Examination (TAE):

1. Assignment
Case Study
Debate
Solution for Social Problems
Field Visit
Group Project
Flip Classroom
Topic Review
9. Quiz
10. Mind Mapping
11. Any other
Note: Number of activities to be conducted under TAE would be as per the subject need.

PN R

Oral & Practical Exam
Based on the entire syllabus, oral/ viva (10 marks) & practical/implementation (15 marks) examination will
be conducted.

Reference Books:
1. Mastering Blockchain, Imran Bashir, Packt Publishing
2. Mastering Bitcoin Unlocking Digital Cryptocurrencies, Andreas M. Antonopoulos, O'Reilly Media
3. Blockchain Technology: Concepts and Applications, Kumar Saurabh and Ashutosh Saxena, Wiley.
4. The Basics of Bitcoins and Blockchains: An Introduction to Cryptocurrencies and the Technology that
Powers Them, Antony Lewis. for Ethereum and Blockchain, Ritesh Modi, Packt publication.
5. Mastering Bitcoin Unlocking Digital Cryptocurrencies, Andreas M. Antonopoulos, O'Reilly Media.

DEPARTMENT OF INFORMATION TECHNOLOGY



Autonomous Institute
(A Christian Religious Minority Institution)
Approved by AICTE and DTE, Affiliated to University of Mumbai / MSBTE EDASATION TREST
DTE Code : 3218 AICTE Permanent ID : 1-4790201

St. John College of Engineering and Management
Vil

_ NAAC Accredited with Grade ‘A+°, Three Programs NBA Accredited _

Text Books: (3to5)

1.

“Mastering Bitcoin, PROGRAMMING THE OPEN BLOCKCHAIN”, 2nd Edition by Andreas M.
Antonopoulos, June 2017, Publisher(s): O'Reilly Media, Inc. ISBN: 9781491954386.

Mastering Ethereum, Building Smart Contract and Dapps, Andreas M. Antonopoulos Dr. Gavin Wood,
O'reilly.

Blockchain Technology, Chandramouli Subramanian, Asha A George, Abhillash K. A and Meena
Karthikeyen,Universities press.

Hyperledger Fabric In-Depth: Learn, Build and Deploy Blockchain Applications Using Hyperledger
Fabric, Ashwani Kumar, BPB publications

Solidity Programming Essentials: A beginner's Guide to Build Smart Contracts for Ethereum and
Blockchain, Ritesh Modi,Packt publication

Cryptoassets: The Innovative Investor’s Guide to Bitcoin and Beyond, Chris Burniske & Jack Tatar

Useful Links: (3 to 5 - You tube links, MOOCs, Blogs, Podcast, Swayam, Reputed Journals and

1.

e A o

research articles etc.)
NPTEL courses:
a. Blockchain and its Applications,
b. Blockchain Architecture Design and Use Cases

WWW.swayam.gov.in/

WWW.Coursera.org

https://ethereum.org/en/

https://www.trufflesuite.com/tutorials
https://hyperledger-fabric.readthedocs.io/en/release-2.2/whatis.h

Blockchain demo: https://andersbrownworth.com/blockchain/

Blockchain Demo: Public / Private Keys & Signing: https://andersbrownworth.com/blockchain/pub-
lic-private-keys/
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Course Title: Big Data Analytics

Semester: VIII \ Term: EVEN Course Code: 24ITPECS8011
Teaching Scheme Evaluation Scheme
Contact Hrs. |Credit Allotted| Total
Th | Tu | Pr | Th | Tu | Pr | Credit IAE 1 |IAE 2| ESE CA Oral/Pract/Tut. Total
3 - - - - - 3 20 20 60 - - 100

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
The course aims

D=

To provide an overview of an exciting growing field of Big Data analytics.

To discuss the challenges traditional data mining algorithms face when analyzing Big Data.

To introduce the tools required to manage and analyze big data like Hadoop, NoSql MapReduce.

To teach the fundamental techniques and principles in achieving big data analytics with scalability and|
streaming capability.

To introduce to the students several types of big data like social media, web graphs and data streams.

To enable students to have skills that will help them to solve complex real-world problems in decision|
support.

Course Outcomes:
At the end of the course students will be able to:

1.

AN

Explain the motivation for big data systems and identify the main sources of Big Data in the real

world.

Demonstrate an ability to use frameworks like Hadoop, NOSQL to efficiently store,retrieve and process
Big Data for Analytics.

Implement several Data Intensive tasks using the Map Reduce Paradigm.

Apply several newer algorithms for Clustering Classifying and finding associations in Big Data.

Design algorithms to analyze Big data like streams, Web Graphs and Social Media data.

Design and implement successful Recommendation engines for enterprises.
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Module Contents Hours | CO
Introduction to Big Data

Introduction to Big Data, Big Data characteristics, types of Big Data,
Traditional vs. Big Data business approach, BigData Challenges, Examples
I of Big Data in Real Life, Big Data Applications 05 CO1
Self-learning Topics: Identification of Big Data applications and its
solutions

Introduction to Big Data Frameworks

‘What is Hadoop? Core Hadoop Components; Hadoop Ecosystem; Working
with Apache Spark What is NoSQL? NoSQL data architecture patterns: Key
value stores, Graph stores, Column family (Bigtable) stores, Document|
stores, MongoDB

Self-learning Topics: HDFS vs GFS, MongoDB vs other NoSQL system,
Implementation of Apache Spark

I 07 CO2

MapReduce Paradigm

MapReduce: The Map Tasks, Grouping by Key, The Reduce Tasks,
Combiners, Details of MapReduce Execution, Coping with Node Failures.
Algorithms Using MapReduce: Matrix Vector Multiplication by MapReduce,
Relational-Algebra Operations, Computing Selections by MapReduce,
Computing Projections by MapReduce, Union, Intersection, and Difference
I by MapReduce, Computing Natural Join by MapReduce, Grouping and| 09 CO3
Aggregation by MapReduce, Matrix Multiplication, Matrix Multiplication|
with One MapReduce Step. Illustrating use of MapReduce with use of real-
life databases and applications.

Self-learning Topics: Implementation of MapReduce algorithms like Word
count, Matrix-Vector and Matrix Matrix algorithm

Mining Big Data Streams

The Stream Data Model: A DataStream-Management System, Examples of]
Stream Sources, Stream Queries, Issues in Stream Processing. Sampling Dataj
in a Stream: Sampling Techniques. Filtering Streams: The Bloom Filter
Counting

Distinct Elements in a Stream: The Count-Distinct Problem, The Flajolet-
IV Martin Algorithm, Combining Estimates, Space Requirements. Counting| 08 CO4
Ones in a Window: The Cost of Exact Counts, The Datar-Gionis-Indyk,
Motwani Algorithm, Query Answering in the DGIM Algorithm.
Self-learning Topics: Streaming services like Apache Kafka/Amazon
Kinesis/Google Cloud DataFlow. Standard spark streaming library.
Integration with IOT devices to capture real time stream data.

Big Data Mining Algorithms

Frequent Pattern Mining: Handling Larger Datasets in Main Memory Basic
Algorithm of Park, Chen, and Yu. The SON Algorithm and MapReduce.
V  [Clustering Algorithms: CURE Algorithm. Canopy Clustering, Clustering|] 08 COs
with MapReduce Classification Algorithms: Overview SVM classifiers,
Parallel SVM, KNearest Neighbor classifications for Big Data, One Nearest
Neighbour.
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Self-learning Topics: Standard libraries included with spark like graphX,
MLIib

Big Data Analytics Applications

Link Analysis : PageRank Definition, Structure of the web,dead ends, Using
Page rank in a search engine, Efficient computation of Page Rank: PageRank
Iteration Using MapReduce, Topic sensitive Page Rank, link Spam, Hubs and

Vi Authorities, HITS Algorithm. 08 Co6
Mining Social- Network Graphs : Social Networks as Graphs, Types ,
Clustering of Social Network Graphs, Direct
Total 45

Evaluation Scheme and Assessment:

Internal Assessment Examination:
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes (COs)
and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration of one hour.

End Semester Theory Examination:
The End Semester exam of 60 Marks will be conducted based on the entire syllabus.

References Books:

1. Analytics in a Big Data World: The Essential Guide to Data Science and its Applications, Bart Baesens ,
WILEY Big Data Series.

2. Big Data Analytics with R and Hadoop by Vignesh Prajapati Paperback, Packt Publishing Limited

3. Hadoop: The Definitive Guide by Tom White, O'Reilly Publications.

Text Books:

1. Anand Rajaraman and Jeff Ullman “Mining of Massive Datasets”, Cambridge University Press.

2. Alex Holmes “Hadoop in Practice”, Manning Press, Dreamtech Press.

3. Professional NoSQL Paperback, by Shashank Tiwari, Dreamtech Press

4. Rajkumar Buyya, ,Rodrigo N. Calheiros and Amir Vahid Dastjerdi, “Big Data Principles and Paradigms”,
Morgan Kaufmann

Useful Links:

1. https://nptel.ac.in/courses/106/104/106104189/
2. https://nptel.ac.in/courses/106106142/

3. https://nptel.ac.in/courses/106105186/
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Course Title: Reinforcement learning

Semester: VIII \ Term: EVEN Course Code: 241 TPEC8012
Teaching Scheme Evaluation Scheme
Contact Hrs. |Credit Allotted| Total
Th | Tu | Pr | Th | Tu | Pr | Credit IAE 1 [IAE 2| ESE CA Oral/Pract/Tut. Total
3 - - - - - 3 20 20 60 - - 100

6.

whk e

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
The course aims
1.

Define the key features of reinforcement learning that distinguishes it from Al and non-interactive
machine learning.

Introduce to statistical learning techniques where an agent explicitly takes actions and interacts with the
world.

Implement in code common RL algorithms.

Describe multiple criteria for analysing RL algorithms & evaluate algorithms on these metrics: e.g. regret,
sample complexity, computational complexity, empirical performance, convergence, etc.

Know how to implement dynamic programming as an efficient solution approach to an industrial control
problem.

Explore solutions to the Exploration-Exploitation Dilemma.

Course OQutcomes:
At the end of the course students will be able to:
1.

Learn how to define RL tasks and the core principles behind the RL, including policies,value functions,
deriving Bellman equations

Evaluate work with tabular methods to solve classical control problems.

Apply Markov Decision Processes to solve real-world problems

Understand the dynamic programming for policy Evaluation.

Implement reinforcement learning problems based on averaging sample returns using Monte Carlo
method.

Recognize current advanced techniques and applications in RL.
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Module Contents Hours | CO
Introduction to Reinforcement Learning:

Reinforcement Learning: Key features and Elements of RL,
Types of RL, rewards.

I Reinforcement Learning Algorithms: Q-Learning, State Action Reward 07 CO1
State Action (SARSA)

Self-learning Topics:

Deep Q Neural Network (DQN), Applications of RL
Bandit problems and online learning:

An n-Armed Bandit Problem, Action-Value Methods Tracking a
Nonstationary Problem, Optimistic Initial Values Upper-Confidence-Bound
Action Selection Gradient Bandits

Self-learning Topics: Associative Search (Contextual Bandits)

I 08 CO2

Markov Decision Processes:

The Agent—Environment Interface, Goals and Rewards, Returns, Markov
11 properties, Markov Decision Process, Value Functions and Optimal Value 08 CO3
Functions,

Self-learning Topics: Optimality and Approximation

Dynamic Programming:

Policy Evaluation (Prediction),Policy Improvement, Policy Iteration, Value
v Iteration, Asynchronous Dynamic Programming, Generalized Policy
[teration

Self -learning Topics: Policy Evaluation (Prediction),Policy Improvement

07 CO4

Monte Carlo Methods and Temporal-Difference Learning

Monte Carlo Prediction, Monte Carlo Estimation of Action Values, Monte
\Y Carlo Control, TD Prediction, TD control using Q-Learning 08 CO5
Self-learning Topics: Off -policy Prediction via Importance Sampling

Applications and Case Studies

Elevator Dispatching, Dynamic Channel Allocation, Job-Shop
VI |Scheduling 07 |CO6
Self-learning Topics: Study of applications.

Total 45

Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and TAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on the entire syllabus.
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References Books:
1. Maxim Lapan, Deep Reinforcement Learning Hands-On: Apply modern RL methods, with deep Q-
networks, value iteration, policy gradients, TRPO, AlphaGo Zero.
2. Csaba Szepesv ari, Algorithms for Reinforcement Learning, Morgan & Claypool Publishers
3. Alberto Leon-Garcia, Probability, Statistics and Random Processes for Electrical Engineering, Third
Edition, Pearson Education, Inc.
Text Books:
1. Reinforcement Learning: An Introduction, by Richard S. Sutton and Andrew G. Barto
2. Alessandro Palmas, Dr. Alexandra Galina Petre, Emanuele Ghelfi, The Reinforcement Learning
Workshop: Learn how to Apply Cutting-edge Reinforcement Learning Algorithms to a Wide Range
of Control Problems, 2020 Packt publishing.
3. Phil Winder, Reinforcement Learning Industrial Applications with Intelligent Agents, O’Reilly
4. Dr Engr S M Farrukh Akhtar, Practical Reinforcement Learning, Packt Publishing, 2017.
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Course Title: Simulation And Modelling

Semester: VIII \ Term: EVEN Course Code:24ITPECS8013
Teaching Scheme Evaluation Scheme
Contact Hrs. Credit Allotted | Total Oral/Pract/
Th [ Tu | Pr | Th | Tu | Pr | Credit | AE1/TAE2] ESE | CA Tut. Total
3 - - - - - 3 20 20 60 - - 100

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The Course aims

1.
2.

6.

To introduce the discrete event simulation systems.

To discuss the modelling techniques of entities, queues, resources and entity transfers in the discrete event
environment.

To formulate and apply the statistical models in simulation and queuing theory.

To gain knowledge of random numbers, random variates and various statistical tests on random numbers.
To formulate and build valid models and perform simulation analysis of the system and analyze results
properly.

To familiarize with various applications of Simulation.

Course Outcomes:
At the end of the course students will be able to:

1.

Understand the meaning of simulation and identify the common applications of discrete-event system|
simulation.

Practice formulation and modeling skills.

Analyze events and inter-arrival time, arrival process, queuing strategies, resources and disposal of enti-
ties using statistical models.

Understand pseudo-random numbers and perform statistical tests to measure the quality of pseudo-ran-
dom numbers.

Apply different distributions to fit the collected data and describe the process of verification and valida-
tion of simulation models

Describe various applications of simulation.
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Module Contents Hours| CO

Introduction to Simulation

Simulation Definition, When Simulation is an appropriate tool and when it is
I not, Advantages and disadvantages of simulation, Areas of application off 07 | COl
simulation, System and its types, Models and its types, Steps in simulation study
Self-learning Topics: Monte Carlo simulation

Simulation Examples and General Principles

Simulation Process, Simulation of Single-server and multi-server queueing
systems, Simulation of (M, N) Inventory and Newspaper Seller Problem,
Simulation of Lead-time Demand Concepts in Discrete Event Simulation, Event|
Scheduling Algorithm, Manual Simulation of Single Server and Dump Truck
Problem using Event Scheduling Algorithm

Self-learning Topics: Simulation of Reliability Problem, Process Interaction
Approach in Simulation.

Mathematical, Statistical and Queueing Models in Simulation

Statistical Models: Terminology and concepts, Useful statistical models,
Discrete Distributions (Bernoulli’s trial, Binomial and Negative Binomial,
Poisson Distributions), Continuous Distributions (Exponential, Uniform,
I  [Erlang, Triangular and Normal Distributions), Poisson Process, Queueing] 08 | CO3
Models: Queuing Notations, Long Run Performance Measures, M/M/1 and
M/G/1 Queueing Systems

Self-learning Topics: Introduction to Statistical Models, Useful Statistical
Models

Random Numbers and Variates

Random Number Generation: Why are random numbers required in simulation?
Properties of random numbers, Linear Congruential Method to generate
Random Numbers, Test for Uniformity: Kolmogorov-Smirnov, Chi-Square,
IV [Test for Independence: Runs up and runs down, Runs above and below mean,] 09 | CO4
Poker test), Random Variate Generation: Inverse Transform Technique, Direct
Transformation for Normal and Lognormal distribution, Acceptance Rejection
Technique

Self-learning Topics: Tests for Autocorrelation

Analysis of Simulation Data

Steps in Input Modeling, Goodness-of-fit tests, Selecting Input Model without|
data, Multivariate and Time Series Models, Model Building verification and
validation, Verification of simulation models, Naylor and Finger Approach for|
calibration and Validation of simulation models

Self-learning Topics: Input-Output Validation: Using Historical Input Data
Applications of Simulation

High-Level Computer-System Simulation and Memory Simulation, Simulation|
of Manufacturing and Material Handling Systems

Self-learning Topics: Simulation of Computer Networks

Total 45

II 09 | CO2

07 | COS5

VI 05 |CO6
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St. John College of Engineering and Management \
VA

Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes (COs)
and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on the entire syllabus.

References Books:
1. A.M. Law and W. D. Kelton (2000), Simulation Modeling and Analysis, 4th Ed., McGraw Hill.
2. K. S. Trivedi (2001), Probability and Statistics with Reliability, Queuing and Computer Science Ap-
plications, Eastern Economy Edition, Prentice-Hall (India).
3. Banks C M, Sokolowski J A, Principles of Modeling and Simulation, Wiley Geoffrey Gordon, System
Simulation, EEE.
4. Narsing Deo, System Simulation with Digital Computer; PHI.

Text Books:
1. J. Banks, J. S. Carson, B. L. Nelson and D. M. Nicol (2001), Discrete Event System Simulation, 3rd
Ed., Prentice-Hall.
2. J. Banks, J. S. Carson, B. L. Nelson and D. M. Nicol (2001), Discrete Event System Simulation, 4th
Ed., Prentice-Hall.

Useful Links:

1. https://www.udemy.com/course/discrete-event-system-simulation/
2. https://www.tutorialspoint.com/modelling_and_simulation/index.html
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Course Title: Knowledge Management

Semester: VIII \ Term: EVEN Course Code:24ITPEC8014
Teaching Scheme Evaluation Scheme
Contact Hrs. Credit Allotted | Total
Th | Tu | Pr | Th | Tu | Pr | Credit IAE 1|IAE 2| ESE CA | Oral/Pract/Tut. Total
3 - -k - - 3 20 20 60 - - 100

b

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
The course aims
1.

Establish a foundation of key terms and concepts, historical events and contributions, organizational ben-
efits, and guiding principles on which to build greater understanding of knowledge management.
Appreciate the role and use of knowledge for individuals, as well as organizations and institutions.
Increase information and understanding about knowledge transfer using low- and high technology strat-
egies.

Explore the future of knowledge management and its influence on our jobs, communities, and society.
Explore different tools for knowledge codification and knowledge transfer.

Discuss impact of knowledge management on product, people and organization, etc. with qualitative and
quantitative measures

Course Outcomes:
At the end of the course students will be able to:
1.

Discuss KM, learning organizations, intellectual capital and related terminologies in clear terms and un-
derstand the role of knowledge management in organizations.

Demonstrate an understanding of the history, concepts, and the antecedents of management of knowledge,
and describe several successful knowledge management systems.

Evaluate the impact of technology including telecommunications, networks, and Internet/intranet role in
managing knowledge.

Discuss new jobs, roles and responsibilities resulting from the New or Knowledge Economy Ponder;
KM’s current and future impact on individuals, organizations and society at large.

Apply different tools for knowledge transfer and Business Intelligence in knowledge sharing.

Analyze different modes of knowledge conversion and testing tools for knowledge

codification.
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Module Contents Hours CO

Introduction to Knowledge Management

What is Knowledge? Data, information and knowledge, Knowledge
management process, Types of expertise — associational, motor skill,
theoretical Characteristics of knowledge — explicitness, codifiability,
I teachability, specificity, Reservoirs of knowledge, Meaning of Knowledge] 07 COl1
Management, Forces Driving Organizational issues in KM, KM Systems &
their role, Relevance of KM in today’s dynamic & complex environment,
Future of Knowledge Management

Self-Learning Topics: Study the various KM process.

Knowledge management system life cycle

Challenges in Building KM Systems — Conventional versus KM System Life
Cycle (KMSLS) — Knowledge Creation and Knowledge Architecture —
Nonaka’s Model of Knowledge Creation and Transformation,Knowledge
Architecture.

Self-Learning Topics: Case study for KMSLS

II 08 CO2

KM Solutions for capture, sharing & applications

KM Processes, KM Systems, Mechanisms & Technologies, Knowledge
Capturing Techniques: Brainstorming — Protocol Analysis — Consensus

I Decision Making — Repertory Grid- Concept Mapping —Blackboarding, 08 CO3
Nominal Group Technique, Delphi method.

Self-Learning Topics: Study various technologies used in KM in industry.

Knowledge codification
Modes of Knowledge Conversion — Codification Tools and Procedures —
Knowledge Developer’s Skill Sets — System Testing and Deployment —

v Knowledge Testing—Approaches to Logical Testing, User Acceptance| (7 CO4
Testing — KM System Deployment Issues — User Training — Post
implementation.

Self-Learning Topics: Study different tools for testing for KM.

Knowledge transfer and sharing

Transfer Methods — Role of the Internet — Knowledge Transfer in e-world —
KM System Tools — Neural Network — Association Rules — Classification|
\Y Trees —Data Mining and Business Intelligence — Decision Making] 08 CO5
Architecture — Data Management — Knowledge Management Protocols —
Managing, Knowledge Workers.

Self-Learning Topics: Case study for transfer

KM Impact

Dimensions of KM Impact — People, Processes, Products & Organizational
Performance Factors Influencing impact — universalistic & contingency
views Assessment of KM Impact — Qualitative & quantitative measures,
VI Identification of appropriate KM solutions, Competing with Business

Analytics ,Caveats for managing Knowledge and Business Intelligence, 07 C06
Corporate social Responsibility, Ethical Legal and Managerial Issues:
PAPA, Security and controls.
Self-Learning Topics: Case study on KM impact.
Total 45
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Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes (COs)
and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on the entire syllabus.

References Books:

1. Madanmohan Rao (2004). Knowledge Management Tools and Techniques: Practitioners and Experts
Evaluate KM Solutions. Butterworth-Heinemann. ISBN: 0750678186.

2. Stuart Barnes (Ed.) (2002). Knowledge Management Systems Theory and Practice. Thomson Learn-
ing.

3. Kimiz Dalkir, Knowledge Management in Theory and Practice, Elsevier, Butterworth Hinemann.

4. Applying Knowledge Management: Techniques for Building Corporate Memories. Morgan Kauf-
mann. ISBN: 1558607609.

Text Books:

1. Irma Becerra-Fernandez, Avelino Gonzalez, Rajiv Sabherwal (2004). Knowledge Management Chal-
lenges, Solutions, and Technologies. Prentice Hall. ISBN: 0-13-109931-0.

2. Elias M. Awad, Hassan M. Ghaziri (2004). Knowledge Management. Prentice Hall. ISBN: 0-13-
034820-1

3. Donald Hislop, Knowledge Management in Organizations, Oxford 2nd Edition. [an Watson (2002).

4. Shelda Debowski, Knowledge Management, Wiley India Edition

5. Keri E Pearlson, Carol S. Saunders, Strategic Management of Information System, Wiley India Edition

Useful Links:

1. https://onlinecourses.nptel.ac.in/noc19 _mg33/preview

2. https://www.udemy.com/course/knowledge-management/

3. https://www.coursehero.com/file/70272191/km-pdf-imppdf/

4. http://cs.unibo.it/~gaspari/www/teaching/slides KM6.pdf
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Course Title: Data Analysis Using Python

Semester: VIII ‘ Term: Even Course Code: 24ITPECS8015
Teaching Scheme Evaluation Scheme
Credit
Contact Hrs. Allotted gr"t;‘ilt IAE1 |[IAE2| ESE | CA Ora;/Ptm“/ Total
Th | Tu| Pr | Th | Tu | Pr| "¢ ut-
3 - 2 3 - 1 4 20 20 60 25 25 150

1.

SARNAEE ol

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives: The course aims:

To learn foundational Python programming concepts with practical exercises for coding skills devel-
opment.

To enable efficient numerical data manipulation and analysis using advanced NumPy operations.

To equip studnts with skills for creating advanced data visualizations using Seaborn and Matplotlib.
To learn efficient data manipulation using pandas for optimized data analysis workflows.

To develop advanced pandas skills for data analysis, including EDA and handling time-series data.
To train students in analyzing and interpreting sales data using EDA and other advanced techniques.

Course Outcomes:
At the end of the course students will be able to:
1.

Build a solid foundation in Python programming with hands-on practice in key concepts and coding
skills.

Perform efficient numerical data analysis and manipulation using advanced NumPy operations.
Create compelling data visualizations with Seaborn and Matplotlib, including advanced plotting tech-
niques.

Manipulate, clean, and manage data efficiently using pandas for streamlined workflows.

Analyze real-world datasets using advanced DataFrame manipulation and Exploratory Data Analysis
(EDA).

Students will gain skills to analyze and manipulate data effectively.
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Module

Contents

Hours

COs

|

Python Essentials: A Rapid Recap

COl

Foundations of Programming: Revisiting the building blocks and the "why" of
programming.
Your Python Workspace: Installation, editors, and environment setup essentials,
Mastering Variables & Operators: The core of computations simplified.
Decision-Making & Loops Unleashed: Streamlining logic with conditions and
iterations.

Power of Functions: Leveraging built-in tools for efficient coding.
Strings Demystified: Navigating and manipulating text data.

Data Collections Simplified: Working with lists and tuples seamlessly.
Sets & Dictionaries Decoded: Unique and key-value data operations.
Diving into OOP: Basics of Object-Oriented Programming and exception|
handling.

Hands-On Exploration: Practical exercises to solidify understanding.

Self-Learning Topics:
Advanced Data Structures Exploration: Dive into Stacks, Queues, and Linked
Lists.
File Handling Fundamentals: Master reading, writing, and managing
CSV/JSON files.
Error Handling Mastery: Perfect your skills in try, except, finally, and custom
exceptions.
Comprehension Power: Unlock the potential of list, set, and dictionary
comprehensions.
Module Magic: Create and import custom modules and packages for modular]
code.

Regex Mastery: Discover the world of regular expressions for pattern matching.
Decorator Deep Dive: Enhance your code with function and class decorators.
Generator & Iterator Essentials: Learn to create efficient iterators and
generators using yield.

Database Interaction: Build your skills in database operations with SQLite.
Debugging Excellence: Master Python’s built-in debugging tools and error
logging techniques.

1T

NumPy Essentials

CO2

Introduction to NumPy: Unlock the foundation of numerical data analysis.
Mastering NumPy Data Types: Discover the building blocks for efficient data)
handling.
Array Creation Mastery: Learn multiple ways to create powerful NumPy
arrays.

Indexing & Slicing Wizardry: Access and manipulate data with precision.
Copy vs View Demystified: Understand memory management in NumPy arrays.
Reshaping Arrays Like a Pro: Transform arrays to suit your analysis needs.
NumPy Functions Unleashed: Explore search, split, sort, join, and filter
operations.

Randomness & Transposition: Generate random numbers and manipulate datal
structure.

Statistical Power with NumPy: Leverage built-in statistical functions for deep
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analysis.

Mathematical & Logical Operations: Perform advanced calculations and logic|
with ease.

Self-Learning Topics:

Efficient Data Handling: Dive into NumPy data types and learn how they
optimize data manipulation.

Array Operations Mastery: Master slicing, reshaping, and understanding the
nuances of copies vs. views.

Mathematical & Statistical Power: Harness NumPy's functions for advanced,
calculations and data insights.

I Data Visualization Excellence 8 CO3

The Art of Visualization: Unlock the power of data storytelling through visual
representation.

Seaborn & Matplotlib Mastery: Dive deep into two of the most popular libraries
for creating stunning plots.

Plotting Essentials: Master line, bar, histogram, pie, and scatter plots for clear]
data insights.

Subplots for Clarity: Learn how to present multiple views in one cohesive
display.

Polishing Your Plots: Refine your visuals with expert formatting techniques for|
impactful presentations

Self-Learning Topics:

Trend Tracking: Visualize time-based data with the area plot.

Distribution Unveiled: Detects outliers using the box plot.

Data Density Insight: Unlock correlations with the heatmap.

Visualizing Probabilities: Explore the violin plot for distribution clarity.
Proportions in Perspective: Master the stacked bar plot for category
breakdowns.

Multidimensional Insights: Dive into the radar chart for complex data
visualization.

Three-Dimensional Data: Enhance insights with the bubble plot.

Variable Relationships: Use pair plots to explore data connections.
Cumulative Data Trends: Track growth with the area chart.

Financial Insights: Analyze market movements with the candlestick chart.

v Pandas Introduction 8 CO4

Unleashing the Power of Pandas: Discover why pandas outshines NumPy in
data manipulation.
Series vs. DataFrame: Dive into pandas' core structures and understand their
unique roles.
Crafting and Managing DataFrames: Learn how to seamlessly create, update,
and organize DataFrames.
CSV Mastery: Effortlessly read and save data with pandas for smooth workflow.
Data Perfection: Clean and prep your data by handling missing values and|
eliminating duplicates.
Self-Learning Topics:
Series Unleashed: Dive deep into the advanced manipulation of pandas Series.
DataFrame Dynamics: Master the art of creating, updating, and managing
DataFrames seamlessly.
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CSV Conqueror: Perfect the skill of importing and exporting data from CSVsy
with pandas.

Data Detox: Cleanse your datasets by handling missing values and eliminating
duplicates effortlessly.

Automation Alchemist: Build custom functions to streamline your data cleaning
process.

\Y4 Advanced Data Analysis Mastery 8 CO5
Mastering DataFrame Manipulation: Learn sorting, filtering, and merging
DataFrames to enhance data organization.

Mathematical Magic with DataFrames: Apply mathematical and custom|
functions to perform advanced operations on DataFrames.

Pivoting Power: Create and manipulate Pivot Tables for better data aggregation|
and insights.

Time Series Techniques: Master DateTime handling and resampling to analyze
time-based data effectively.

Exploratory Data Analysis (EDA): Gain hands-on experience with real-world
datasets to perform comprehensive data analysis and uncover trends.
Self-Learning Topics:

DataFrame Wizardry: Master sorting and filtering with advanced techniques.
Math in Motion: Dive into mathematical functions and apply them to your Data
Frames.

Function Mastery: Unlock the power of apply (), map(), and lambda for custom|
data transformations.

Pivot Power: Create dynamic PivotTables to gain deeper insights from your data.
Time Traveler: Navigate time series data with DateTime handling and
resampling skills.

VI Pandas Sales Data Analysis ] CO6
Data Unveiling: Import and structure your sales data for analysis.

Sorting & Filtering Mastery: Organize your sales data like a pro based on key]

criteria.

Mathematical Insights: Calculate total sales, averages, and growth trends to

uncover key metrics.

Transformation Magic: Clean and customize sales data with apply(), map(), and,

lambda functions.

Pivot Power Play: Analyze and visualize sales trends across categories, regions,

and time.

Time-Series Exploration: Harness DateTime handling and resampling to track

sales over time.

Insight Discovery: Dive deep into exploratory data analysis (EDA) to find hidden

sales patterns.

Self-Learning Topics: Import, explore, sort, filter, clean, and analyze sales data

using Pandas functions, create PivotTables, resample time series data, and

perform exploratory data analysis (EDA) to uncover key trends and insights.
Total 45
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Exp. List of Experiments COs
No.

1. Budget Tracker: Track daily expenses by category, allowing users to add, view, and CO1
delete expenses.

2. Contact Book: Store and manage contact information with options to add, delete, and COl1
search contacts.

3. Weather Data Prediction: Simulate and predict weather patterns using random number CO2
generation and statistical functions.

4. Stock Price Movement Analysis: Analyze historical stock prices to identify trends and CO2
correlations using NumPy’s statistical tools.

5. Sales Performance Dashboard: Visualize e-commerce sales trends over time using line, CO3
bar, and pie charts.

6. Weather Patterns Visualization: Plot temperature and precipitation trends with line plots | CO3
and histograms to reveal seasonal patterns.

7. Survey Data Cleaning: Use pandas to clean and organize survey data by handling CO4
missing values, duplicates, and preparing it for analysis.

8. Product Profitability Analysis: Create Pivot Tables to aggregate product sales and profit | COS5
data for in-depth profitability analysis.

9. Marketing Campaign Effectiveness: Analyze marketing campaign data through EDA, COs
identifying key trends, customer engagement, and ROI.

10. | Customer Purchase Behavior: Use mathematical functions to analyze customer data, CO6
calculating average purchases and identifying high-value customers.

11. | Inventory Forecasting: Use sales data to forecast future demand based on historical CO6
trends and seasonal patterns through time-series analysis.

Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes

(COs) and TAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration of

one hour.

End Semester Theory Examination (ESE):

The End Semester Mettl examination of 100 Marks will be conducted based on the entire syllabus.

Continuous Assessment (CA) : Continuous Assessment should consist of the following

Experiments / Tutorials (8 to 10): 10 marks (All COs / LOs should be covered)
Attendance (Theory & Practical): 05 marks

Teacher Assessment Examination (TAE): 10 Marks
MCQ (weekly) & Lab assignments (daily)
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List of Teacher Assessment Examination (TAE):
1.

DO N YR W

Assignment

Case Study

Debate

Solution for Social Problems
Field Visit

Group Project

Flip Classroom

Topic Review

Quiz

10. Mind Mapping
11. Any other
Note: Number of activities to be conducted under TAE would be as per the subject need.
A. Oral & Practical Exam

Based on the entire syllabus, oral (10 marks) & practical/implementation (15 marks) examination will be

held.

Reference Books:
1. "Python for Data Analysis" by Wes McKinney

2. "Data Science from Scratch: First Principles with Python" by Joel Grus

Text Books:
Useful Links:

1.  https://docs.python.org/3/tutorial/

2.  https://towardsdatascience.com/
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Course Title: User Interface Design

Semester: VIII \ Term: EVEN Course Code: 241 TPEC8021
Teaching Scheme Evaluation Scheme
Contact Hrs. | Credit Allotted | Total Oral/Pract/
Th | Tu | Pr | Th | Tu | Pr| Credit| ‘MF1 [TAE2] ESE | CA Tut. Total
3 - - - - - 3 20 20 60 - - 100

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
The Course aims

1.
2.

SN

To stress the importance of good interface design.

To understand the importance of human psychology as well as social and emotional aspects in designing
good interfaces.

To learn the techniques of data gathering, establishing requirements, analysis and data interpretation.

To learn the techniques for prototyping and evaluating user experiences.

To understand the interaction design process and evaluate design.

To bring out the creativity in each student — build innovative applications that are usable, effective and|
efficient for intended users.

Course Outcomes:
At the end of the course students will be able to:

1.

SARNAEE ol

Identify and criticize bad features of interface designs.

Predict good features of interface designs.

[llustrate and analyze user needs and formulate user design specifications.
Interpret and evaluate the data collected during the process.

Evaluate designs based on theoretical frameworks and methodological approaches.
Apply better techniques to improve the user interaction design interfaces.
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Module Contents Hours | CO
Introduction to Interaction Design

Good and Poor Design, what is Interaction Design, The User Experience,
I The Process Of Interaction Design, Interaction Design and the User 06 COl1
Experience, Necessity of UI/UX

Self-learning Topics: Study of Various interactive day to day application
Understanding and Conceptualizing Interaction Cognitive aspects and
Social, Emeotional Interaction

Understanding the Problem Space and Conceptualizing Design, Conceptual
II Model, Interface Types, Cognitive aspects, Social Interaction and the 07 CO2
Emerging Social Phenomena, Emotions and the User Experience,
Expressive and Frustrating Interfaces, Persuasive Technologies
Self-learning Topics: Study of Various interactive Interface Types

Data Gathering, Establishing Requirements, Analysis, Interpretation
and Presentation

Establishing Requirements, Five Key Issues, Techniques for Data

III  |Gathering, Data Analysis Interpretation and Presentation, Task Description 09 COo3
and Task Analysis

Self-learning Topics: Any case study of how to gather requirements eq.BE
Project

Process of Interaction Design, Prototyping, Construction.

Interaction Design Process, Prototyping and Conceptual Design, Interface
Metaphors and Analogies

Self-learning Topics: Study of two websites with usability concepts.

v 08 CO4

Design rules and Industry standards

Design principles, Principles to support Usability, Standards and
Guidelines, Golden rules and Heuristics, ISO/IEC standards. The 15 Rules
A% Every UI/UX Designer Should Know. 09 CO5
Self-learning Topics: Study experiments on industry standards and design
principleshttps://xd.adobe.com/ideas/careertips/15-rules-every-ux-designer-
know/

Evaluation Techniques and Framework

The Why, What, Where and When of Evaluation, Types of Evaluation, case
VI  studies, DECIDE Framework, Usability Testing, conducting experiments, 06 CO6
Field studies, Heuristic Evaluation and walkthroughs, Predictive models.
Self-learning Topics: Evaluation of any GUI with usability principles.

Total 45
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Evaluation and Assessment Scheme:

St. John College of Engineering and Management \
V4

Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test
will have a duration of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on the entire syllabus

References Books:
1. The UX Book, by Rex Hartson and Pardha S Pyla
2. Donald A. Norman, “The design of everyday things”, Basic books.
3. Jeff Johnson, “Designing with the mind in mind”, Morgan Kaufmann Publication.
4. Ul Design: Key to captivate User Understanding, by Nilakshi Jain, Dhananjay Kalbande

Text Books:
1. Interaction Design, by J. Preece, Y. Rogers and H. Sharp. ISBN 0-471-49278-7.
2. Human Computer Interaction, by Alan Dix, Janet Finlay, Gregory D Abowd, Russell Beale
3. Alan Cooper, Robert Reimann, David Cronin, “About Face3: Essentials of Interaction design”, Wiley
publication.
4. Wilbert O. Galitz, “The Essential Guide to User Interface Design”, Wiley publication.

Useful Links:

1. https://onlinecourses.nptel.ac.in/noc21_ar05/preview
https://nptel.ac.in/courses/124/107/124107008/
https://nptel.ac.in/noc/courses/noc19/SEM1/noc19-ar10/
https://nptel.ac.in/courses/107/103/107103083/
https://www.youtube.com/watch?v=6C2Y elmakdY &list=PLW-zSkCnZ-
gD5TDfs1eLSEnH2mQ019g6B
6. https://xd.adobe.com/ideas/process/

Nk
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Course Title: Robotics

Semester: VIII | Term: EVEN Course Code: 241 TPEC8022
Teaching Scheme Evaluation Scheme
Contact Hrs. | Credit Allotted | Total
Th | Ta | Pr | Th | Tu | Pr | Credit IAE 1|1IAE 2| ESE CA Oral/Pract/Tut. Total
3 - - 3 - - 3 20 20 60 - - 100

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
The course aims

A e

Learn the basic concepts of Robot.

Learn the concepts of Kinematics of Robotics.

Learn the different types of Actuators and Sensors in Robot Designing.
Learn the concepts of Motions, Velocities and Dynamic Analysis of Force.
Learn the concepts of Trajectory and Motion Planning.

Learn the different Programming Languages to program Robot.

Course Outcomes:
At the end of the course students will be able to:

1.

SARNAEE ol

Understand different types of robot, its characteristics and applications.

Analyze kinematics parameters of robotic manipulators.

Identify actuators, sensors and control of a robot for different applications.

Apply the differential relationships of motion, velocities and dynamic analysis of force.
Apply the concept of trajectory and motion planning in robot programming.

Use robot programming languages and acquire skills to program robots.
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Module Contents Hours | CO

Introduction and Fundamentals of Robotics: Automation and its types,
definition of Robotics and a Robot, History of Robotics, Advantages and
Disadvantages of Robot, Robotic Manipulators, Robot Motions, Robot
I Anatomy, Links and Joints, Classification of Robots, Specification of Robot, 8 CO1
Applications of Robots
Self-learning Topics: Robot Coordinate System, Economic and Social
Aspects of Robotics
Direct and Inverse Kinematics: Homogeneous transformation matrices,
Inverse transformation matrices, Forward and inverse kinematic equations for|
position and orientation, Denavit-Hartenberg Representation of Forward
Kinematic Equations of Robots, The Inverse Kinematic Solution of Robots,
Case Studies: Three Axes Planar Articulated Robot Arm (Mini-Drafter) and
Four Axes Adept-1 SCARA robot
Self-learning Topics: Study of Five Axes Rhino XR- Robot Arm and Six
Axes Articulated Intelledex 660 Robot Arm
Actuators and Sensors : Characteristics of Actuating Systems, Comparison of]
Actuating Systems, Hydraulic Devices, Pneumatic Devices, Electric Motors,
Magnetostrictive Actuators, Sensor Characteristics, Position Sensors,
Velocity Sensors, Acceleration Sensors, Force and Pressure Sensors, Torque
Sensors, Light and Infrared Sensors, Touch and Tactile Sensors, Proximity
Sensors, Sniff Sensors, Vision Systems, Voice Synthesizer
Self-learning Topics: Microprocessor Control of Electric Motors,
Microswitches, Range Finders, Voice Recognition Devices
Motions, velocities and dynamic analysis of force: Differential relationship,
Jacobian, Differential motions of a frame and robot, Inverse Jacobian,
IV |Lagrangian mechanics, Moments of Inertia, Dynamic equations of robots,| 8 CO4
Transformation of forces and moment between coordinate frames
Self-learning Topics: Static Force Analysis of Robots
Trajectory and Motion Planning : Trajectory planning, Joint-space trajectory
planning, Cartesian-space trajectories, Concept of motion planning, Bug
A% Algorithms — Bugl, Bug2, Tangent Bug 7 CO5
Self-learning Topics: Case Study based on real life application of motion
lanning (eg. Chess Game, Robotic Race, etc.)
Introduction to Robot Programming : Definition of Robot Program, Robot
Programming Techniques like Online programming, Leadthrough
programming, Walk-through programming, Offline programming, Task
VI  jprogramming, Motion Programming, Robotic Programming Language: 7 |CO6
Overview, Requirements for Standard Robot Language, Introduction to
Robot Languages like AL, AML, RAIL, RPL,VAL, etc.
Self-learning Topics: Example of Robot Program using VAL.

Total 45

II 8 CO2

III 7 CO3
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Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes (COs)
and TAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on the entire syllabus.

Reference Books:

1. John J. Craig, “Introduction to Robotics — Mechanics & Control”, 3rd Edition, Pearson Education,
India, 2009

2. Mark W. Spong & M. Vidyasagar, “Robot Dynamics & Control”, 2nd Wiley India Pvt. Ltd., 2004

3. Aaron Martinez & Enrique Fernandez, “Learning ROS for Robotics Programming”, 1st Edition,
Shroff Publishers, 2013

4. Howie Choset, Kevin M. Lynch, Seth Hutchinson, George Kantor, Wolfram Burgard, Lydia E.
Kavraki and Sebastian Thrun, “Principles of Robot Motion —Theory, Algorithms and Implementa-
tions”, Prentice-Hall of India, 2005

5. Fu, Gonzalez, Lee, “Robotics: Control, Sensing, Vision and Intelligence”, 1st Edition, Mc Graw Hill,
India.

Text Books:

1. Robert Shilling, “Fundamentals of Robotics-Analysis and control”, PHI, 2003.

2. Saeed B. Niku, “Introduction to Robotics Analysis, Systems, Applications”,3rd Edition, Wiley,
2019.

3. Saha, S.K., “Introduction to Robotics”, 2nd Edition, McGraw-Hill Higher Education, New Delhi,
2014.

4. Ashitava Ghoshal, “Robotics-Fundamental Concepts and Analysis”, Oxford University Press, Sixth
impression, 2010

5. Mukherjee S., “Robotics Process Automation”, 1st Edition, Khanna Publishing House, New Delhi,
2020.

Useful Links:
1. https://swayam.gov.in/nc_details/NPTEL
2. https://www.udemy.com/course/robotics-course/
3. https://www.coursera.org/courses?query=robotics
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Course Title: Enterprise Resource Planning

Semester: VIII \ Term: EVEN

Course Code: 24ITPECS8023

Teaching Scheme Evaluation Scheme

Contact Hrs. |[Credit Allotted| Total

Th

Tu | Pr | Th | Tu | Pr | Credit

TAE 1 |IAE 2| ESE CA Oral/Pract/Tut. Total

3

- - 3 - - 3 20 20 60 -

100

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
The Course aims

Novh L~

To learn the basic concepts of ERP.
To learn different technologies used in ERP.

To learn the concepts of ERP Manufacturing Perspective and ERP Modules.

To learn what are the benefits of ERP.
To study and understand the ERP life cycle.
To learn the different tools used in ERP.

Course Outcomes:
At the end of the course students will be able to:
1.

SARNAEE ol

Understand the basic concepts of ERP.
Identify different technologies used in ERP.

Understand and apply the concepts of ERP Manufacturing Perspective and ERP Modules.

Discuss the benefits of ERP.
Understand and implement the ERP life cycle.
Apply different tools used in ERP.
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Module Contents Hours | CO
Introduction to ERP: Enterprise

An Overview Integrated Management Information, Business Modeling,
Integrated Data Model

Self-Learning Topics: Study of advantages of ERP.

ERP Technologies: Business Processing Reengineering (BPR), Data
Warehousing, Data Mining, On-line Analytical Processing (OLAP), Supply
Chain Management (SCM), Customer Relationship Management (CRM),
MIS - Management Information System, DSS - Decision Support System,
EIS - Executive Information System

Self-Learning Topics: Study different ERP technologies.

ERP Manufacturing Perspective and ERP Modules MRP - Material
Requirement Planning, BOM - Bill Of Material, MRP - Manufacturing
Resource Planning, DRP — Distributed Requirement Planning, PDM -
Product Data Management. Finance, Plant Maintenance, Quality|
Management, Materials Management.

Self-Learning Topics: Study different ERP modules.

Benefits of ERP : Reduction of Lead-Time, On-time Shipment, Reduction in|
Cycle Time, Improved Resource Utilization, Better Customer Satisfaction,
IV [Improved Supplier Performance, Increased Flexibility, Reduced Quality, 10 CO4
Costs, Improved Information Accuracy and Design-making Capability.
Self-Learning Topics: Study of benefits of ERP for real time application.
ERP Life cycle : Pre-evaluation Screening, Package Evaluation, Project
Planning  Phase, Gap Analysis, Reengineering, Configuration,
A% Implementation Team Training, Testing, Going Live, End-user Training, 07 CO5
Post- implementation (Maintenance mode).

Self-Learning Topics: ERP testing tools.

E-Commerce to E-Business : E-Business structural transformation, Flexible
Business Design, Customer Experience, Create the new techo enterprise,
New generation e-business leaders, memo to CEO, Empower your customer,
VI  [Integrate Sales and Service, Integrated Enterprise applications. Enterprisef 08 |CO6
resource planning the Ebusiness Backbone Enterprise architecture, planning,
ERP usage in Real world, ERP Implementation.

Self-Learning Topics: ERP Applications.

Total 45

St. John College of Engineering and Management \
/4

RALDEL
EDUCATION TRUST

03 CO1

II 08 CO2

II 09 CO3

Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on the entire syllabus.
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Reference Books:
1. Guide to Planning ERP Application, Annetta Clewwto and Dane Franklin, McGRaw-Hill, 1997
2. The SAP R/3 Handbook, Jose Antonio, McGraw — Hill
3. E-Business Network Resource planning using SAP R/3 Baan and Peoplesoft : A Practical Roadmap
For Success By Dr. Ravi Kalakota

Text Books:
1. Enterprise Resource Planning - Alexis Leon, Tata McGraw Hill.
2. Enterprise Resource Planning — Diversified by Alexis Leon, TMH.
3. Enterprise Resource Planning - Ravi Shankar & S. Jaiswal , Galgotia.

Useful Links:
1. https://www.udemy.com/
2. https://www.sap.com/
3. www.oracle.co
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Course Title: Cloud Computing and Services

Semester: VIII | Term: EVEN Course Code: 24ITPEC8024
Teaching Scheme Evaluation Scheme
Contact Hrs. |Credit Allotted| Total
Th | Ta | Pr | Th | Tu | Pr | Credit IAE 1 |IAE 2| ESE CA Oral/Pract/Tut. Total
3 - 3 - - 3 20 20 60 - - 100

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
The Course aims

1.

SIS

Understand and analyze the basics of cloud computing, service models, deployment models and architec-
ture.

Define and understand the concept of virtualization and related technologies.

Understand the different cloud computing services and their relevance.

Describe the various services provided by Amazon Web Services cloud platform.

Understand and analyze the functionality of Openstack cloud platform & Serverless computing.
Describe the aspects of Security & Privacy in cloud computing.

Course Outcomes:
At the end of the course students will be able to:

1.

AR

Explain the basics concepts of cloud computing like service models, deployment models and its architec-
ture.

Describe and apply virtualization in cloud computing.

Use and Analyze different cloud computing services.

Understand and apply various services provided by Amazon Web Services cloud platform.

Discuss the functionality of Openstack cloud platform & Serverless computing.

Recognize and examine the security and privacy concerns in cloud computing.

Module Contents Hours | CO

Introduction to cloud computing

Introduction to cloud computing, need for cloud computing and its
components, cloud & other similar configurations, cloud types: NIST and
Cloud Cube Model, characteristics of cloud computing, deployment models,) 08 COl
service models, advantages and disadvantages of Cloud Computing.
Self-learning Topics: Study the recent trends in cloud computing
architectures and related technologies.

II and cons of virtualization, virtualization vs cloud computing, Xen and KVM| 07 CO2

Virtualization
Characteristics of virtualized environment, structures of virtualization,
implementation levels of virtualization, mechanisms of virtualization, pros

architecture.
Self-learning Topics: Comparison between different virtualization
latforms.

I |SPI Model of Cloud computing, Everything as a Service (XaaS): Database as| 06 CO3

Cloud Computing Services

a Service, Storage as a Service, Security as a Service, Collaboration as a

DEPARTMENT OF INFORMATION TECHNOLOGY




St. John College of Engineering and Management
v/ A

Autonomous Institute
(A Christian Religious Minority Institution)
Approved by AICTE and DTE, Affiliated to University of Mumbai / MSBTE
DTE Code : 3218 AICTE Permanent ID : 1-4790201

_ NAAC Accredited with Grade ‘A+>, Three Programs NBA Accredited _

ALDEL
EDUCATION THUS

Service, Monitoring as a Service, Network as a Service, Disaster Recovery
as a service, Identity management as a Service, Analytics as a Service and
Backup as a Service.
Self-learning Topics: Study of different cloud computing platforms
roviding XaaS services.
Amazon Web Service Cloud Platform
Introduction to the AWS Cloud, AWS core services by categories. Compute
Service: Introduction to EC2, EC2 Instances, EC2 Amazon Machine Images,
Instance Types, Instance Lifecycle. Storage Service: Introducing S3, working
with Buckets, setting bucket security, S3 event and notification, bucket
properties, working with Elastic Block Store Volumes, Object Storage Vs
Block Storage, Archives versus backups, Introduction to Glacier. Virtual
Private Cloud: Introduction, Subnet, Elastic Network Interfaces, Internet
Gateways, Route Tables, Security Groups. CloudWatch:Introduction,
CloudWatch Metrics, CloudWatch Alarms. Database as a Service:
Introduction to Amazon Relational Database Service (RDS), Database
Engines, Database Instance Classes, Backup and Recovery, Non-relational
(No-SQL) Databases, Types of Non relational Databases, Introduction to
DynamoDB, Features, Partition and Hash Keys.
Self-learning Topics: Comparison of AWS services with other cloud service
platforms like Azure and GCP.

v 10 CO4

Openstack Cloud platform & Severless Computing

Open source Cloud Platform: Introduction to Openstack cloud platform,
Components and modes of Operations, Architecture of Openstack cloud
platform. Mobile Cloud Computing: Definition, architecture, benefits and
challenges of mobile cloud computing. Serverless Computing: Introduction,
Working with Serverless environment,Basics of severless events and
functions, AWS Lambda.

Self-learning Topics: To study different open source cloud computing
platforms and compare them based on different XaaS services provided by
them

Cloud Security & Privacy

What is security, why is it required in cloud computing, Different types of]
security in cloud, attacks, and vulnerabilities, laaS security, PaaS security,
SaaS security, trust boundary, Audit and reporting. Introduction to Identity
and access Management (IAM), IAM Challenges, IAM Definition, [AM
VI Architecture and Practice, Relevant IAM Standards and Protocols for Cloud| 07 |CO6
Services. Privacy: What Is Privacy? What Are the Key Privacy Concerns in
the Cloud?, Legal and Regulatory Implications: Laws and Regulations,
Governance, Risk, and Compliance (GRC).

Self-learning Topics: To assess and analyze how the security and privacy is
maintained in different cloud computing platforms.

Total 45

07 COs

Evaluation and Assessment Scheme:
Internal Assessment Examination (IAE):

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes (COs)
and [AE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration of one hour.
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End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on the entire syllabus.

Reference Books:

1. Distributed and Cloud Computing From Parallel Processing to the
2. Internet of Things, Kai Hwang, Geoffrey C. Fox, Jack Dongarra, Morgan Kaufmann Publication
Cloud Computing for Dummies, Judith Hurwitz, Wiley Publication
3. Cloud Application Architectures: Building Applications and Infrastructure in the Cloud, George
Reese, O’Reilly Publication.
4. Cloud computing security: foundation and challenges, John R Vecca, CRC Press
Text Books:
1. Cloud computing Bible, Barrie Sosinsky, Wiley publication.
2. Cloud Computing Black Book, Kailash Jayaswal, Jagannath Kallalurchi, Donald J. Houde, Dr.
Deven Shah, Dreamtech Press
3. Mastering Cloud Computing, Rajkumar Buyya, MGH publication
4. AWS certified solution Architect, Joe Baron et.al, Cybex publication
5. Cloud Security and Privacy, Tim Mather, Subra Kumaraswamy, and Shahed Latif, O’Reilly Publica-
tion.
6. Cloud security: A comprehensive guide to secure cloud computing by ronold L Krutz and Russell
Dean Vines, Wiley publication.
Useful Links:
1. https://www.aws.amazon.com
2. https://www.nttel.ac.in
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Course Title: Full Stack Development

Semester: VIII Term: Even Course Code: 24CSPECS8024
Teaching Scheme Evaluation Scheme
Credit
Contact Hrs. Allotted Total- IAE1 | 1AE2 | ESE | caA Oral/Pract Total
Credit / Tut.
Th Tu Pr| Th |Tu| Pr
3 - 2 3 - 1 4 20 20 60 25 25 150

2.

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
1.

To build a strong foundation in Java programming, emphasizing object-oriented principles and ro-
bust software solutions.

To develop essential web development skills for creating structured, responsive web pages using
HTMLS, CSS3, and Bootstrap.

To master MySQL for data management, covering SQL commands, query optimization, and ad-
vanced data manipulation.

To understand data persistence with JPA, focusing on entity classes, lifecycle management, and
querying techniques.

To gain expertise in the Spring framework, including [oC, DI, Spring Boot, Spring Data JPA, REST,
and Spring Security.

To develop dynamic and secure web applications using Angular, with a focus on components,
forms, routing, and authentication.

Course Outcomes:
At the end of the course students will be able to:
1.

Develop efficient, maintainable, and tested Java applications using object-oriented principles,
memory management, and exception handling.

Build structured and responsive web pages using HTMLS, CSS3, and Bootstrap for modern web
design.

Manage and analyze databases effectively using advanced SQL commands, joins, and query opti-
mization in MySQL.

Implement data persistence in Java applications using JPA for entity management, querying, and
relationship handling.

Create secure and scalable Java applications using Spring Core, Spring Boot, Spring Data JPA,
REST, and Spring Security.

Develop dynamic, secure web applications with Angular, focusing on components, routing, forms,
and authentication.
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Module Contents Hours | COs
1 Core Java Recap 5 COl1
Java Foundations & Code Conventions: Identifiers, Legal Naming, Java Code
Practices, Class Declarations, Modifiers, Interface Constants.
Access Control & Object Behavior: Access Modifiers, Constructors, Static
Elements, Overloading, Polymorphism, Interface Implementation.
Core Object-Oriented Principles: Encapsulation, Inheritance, Method
Overriding, Cohesion, and Casting.
Memory, Assignments & Operations: Variable Assignments, Operators
(Arithmetic, Relational, Logical), Arrays, Wrapper Classes, Autoboxing, and
Garbage Collection.
Flow, Exceptions & Testing: Control Flow (if, switch, Loops), Exception
Handling.
Self-Learning Topics:
Concurrency & Threading: Learn how to create and manage threads,
synchronize code, handle thread states, and avoid deadlocks for efficient multi-
threaded programming.
Generics & Collections: Master the use of generics for type safety and explore
core Java collections (List, Set, Map, Queue) for managing data structures
effectively.
Design Patterns: Study key design patterns like Singleton, Factory, and Observer
to create scalable and reusable software solutions.
Lambda Expressions & Stream API: Learn how to use lambda expressions for
functional programming and explore Stream API for handling data in a declarative
way.
I HTML 5, CSS 3 with Bootstrap Recap 5 CcO2

HTML Basics & Structure: Learn HTMLS5 structure, semantic elements,
character effects, document spacing, and working with tables, lists, and
hyperlinks.

Image Handling & Forms: Understand image roles, adding images to web pages,
using images as links, and handling user input through various form elements (text
fields, checkboxes, radio buttons, etc.).

CSS3 Fundamentals: Explore CSS syntax, selectors, text formatting, fonts,
colors, borders, and advanced features like CSS Grid.

Bootstrap Introduction & Components: Get started with Bootstrap, utilizing
grid systems and essential components like headers, dropdowns, and navigation
bars.

Self-Learning Topics:

Responsive Web Design: Learn to build websites that adapt to different screen
sizes and devices using media queries, flexible layouts, and mobile-first design
principles.

JavaScript DOM Manipulation: Gain proficiency in manipulating HTML
elements with JavaScript to dynamically change content, styles, and handle events,
enhancing interactivity.
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CSS Flexbox: Master the Flexbox layout system to create responsive and well-
aligned page structures with minimal code, making layouts easier to build and
maintain.

Version Control with Git: Learn Git for tracking code changes, collaborating on
projects, managing branches, and using GitHub or GitLab to streamline
development and teamwork.

I1I

MySQL Database Recap

CO3

Mastering MySQL Fundamentals: Dive into data types, core SQL commands,
and filtering with advanced WHERE clauses.

Advanced Data Manipulation: Harness aggregate functions, string/date
operations, and optimize joins with aliases and constraints.

Shaping and Aggregating Results: Refine your queries with ORDER BY,
GROUP BY, HAVING, and dynamic aggregation techniques.

Self-Learning Topics:

Optimizing Performance & Advanced Techniques: Unlock performance with
indexing, stored procedures, triggers, and explore complex SQL, normalization,
and backup strategies.

IV

Entity Management and ORM with JPA

CO4

Data Persistence & ORM Tools: Overview of data persistence, introduction to
ORM tools, and understanding JPA specifications.

Entity Classes & Persistence: Requirements for entity classes, persistent fields
and properties, collections in entities, primary keys, and validation of fields.
Managing Entities: EntityManager interface, container-managed and
application-managed entities, lifecycle management, and synchronizing entity
data.

Querying Entities: Java Persistence Query Language (JPQL), Criteria API for
querying entities.

Entity Relationships & Cascade Operations: Direction in relationships,
bidirectional and unidirectional relationships, cascade operations, and relationship
queries.

Self-Learning Topics:

JPA Annotations: Understanding the essential JPA annotations (@Entity, @Id,
@OneToMany, @ManyToOne, etc.) for mapping Java objects to database tables
and defining relationships.

Lazy vs Eager Loading: Mastering the concepts of lazy and eager loading to
optimize performance when fetching data in entity relationships.

JPQL Advanced Queries: Learning how to write advanced JPQL queries using
joins, subqueries, grouping, and aggregation functions to retrieve data efficiently.
Transactions in JPA: Understanding how to manage transactions with
@Transactional and ensure data consistency and isolation during operations.
Optimizing JPA Performance: Exploring techniques like batch processing,
caching, and fetch strategies to improve the performance of JPA in large-scale
applications.

Mastering Spring Framework

12

COs
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Spring Core Unveiled: Mastering Loose Coupling, IoC, and DI with Bean
Configuration

Spring Boot Essentials: Fast-Track Your Development with Auto-
Configuration and Embedded Servers

Spring Data JPA Deep Dive: Harnessing Repositories, Named Queries, and
Transaction Management

Spring Data REST Integration: Exposing REST APIs with Seamless
Repository Management

Spring Security & Microservices: Building Scalable, Secure APIs with Real-
World Demos.

Self-Learning Topics:

Advanced Dependency Injection Techniques: Exploring scope, lifecycle,
@Scope, @Lazy, and custom scopes.

Spring AOP (Aspect-Oriented Programming): Implementing logging,
security, and transactions using AOP.

Spring Cloud: Understanding microservices architecture and tools like Config
Server and Eureka.

Spring Reactive Programming: Building non-blocking, event-driven
applications using Spring WebFlux.

Spring Security OAuth2: Implementing OAuth2 for secure authentication and
authorization in applications

VI

Angular Framework

10

CO6

Angular Framework Essentials: Introduction to Angular, setting up the
environment with Angular CLI, project setup, bootstrapping the app, building
components, and understanding app structure.

Angular Components and Data Binding: Creating and nesting components,
setting up templates, handling property/event binding, two-way data binding, and
managing input/output properties.

Directives and Styles in Angular: Working with built-in directives, creating
custom attribute directives using Renderer and HostListener, applying styles, and
using View Encapsulation with Bootstrap integration.

Forms, Pipes, and Dependency Injection: Understanding template-driven vs
reactive forms, built-in and custom validators, creating services, using
dependency injection, and implementing pipes.

Routing, HTTP Requests, and Authentication: Implementing routing with
navigation, child routes, passing parameters, making HTTP requests, using
observables, and securing routes with JWT and route guards.

Self-Learning Topics:

Advanced Routing Techniques: Learn how to handle lazy loading, preloading
strategies, and advanced route guards to optimize your Angular application’s
navigation.

State Management with NgRx: Understand state management using NgRx,
including Actions, Reducers, and Store for managing the application's state in a
reactive way.
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Optimizing Angular Performance: Explore techniques for improving
performance in Angular apps, such as change detection strategies, Ahead-of-Time
(AOT) compilation, and lazy loading of modules.

Angular Testing Best Practices: Learn how to write unit and integration tests
using Jasmine, Karma, and Angular testing utilities. Understand mocking
services, testing components, and coverage tools.

Angular Animations: Discover how to implement animations in Angular
applications using the Angular Animation API for transitions, triggers, and
complex sequences.

Total

45

List of Experiments

COs

Employee Management System: Implement Java classes and objects to manage
employee details, using constructors, modifiers, and access control.

COl

Online Banking Application: Use polymorphism and interface implementation to
manage various types of bank accounts with different behaviors.

COl

Personal Portfolio Website: Create a responsive portfolio using HTMLS5, semantic
elements, and Bootstrap grid system to showcase your work.

CO2

Blog Website: Structure a blog using HTML for text content and CSS for formatting,
with proper use of headings, paragraphs, and hyperlinks.

CO2

Employee Performance Dashboard: Aggregate and group employee performance data
by department, using ORDER BY and GROUP BY to display key metrics.

COo3

Customer Database Management: Build a customer database with SQL queries to store
and filter customer information using WHERE clauses.

COo3

Inventory Management System: Use JPA and ORM tools to persist product and stock
data, with entity classes for products, categories, and suppliers.

CO4

Online Banking System: Secure APIs and transactions using Spring Security, building a
scalable banking application with microservices architecture.

COs

Online Learning Platform: Build a course and student management system, integrating
REST APIs and Spring Security to ensure secure access.

CO5

10.

Blog Website: Create a blog platform with Angular routing for dynamic blog posts,
HTTP requests to fetch data, and JWT-based authentication for login.

CO6

11.

Movie Booking System: Build a movie ticket booking system with Angular forms for
seat selection, pipes for sorting, and routing for different theater locations.

CO6

Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes
(COs) and TAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration
of one hour.
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End Semester Theory Examination (ESE):

The End Semester Mettl examination of 100 Marks will be conducted based on the entire syllabus.

Continuous Assessment (CA) : Continuous Assessment should consist of the following

Experiments / Tutorials (8 to 10): 10 marks (All COs / LOs should be covered)
Attendance (Theory & Practical): 05 marks

Teacher Assessment Examination (TAE): 10 Marks
MCQ (weekly) & Lab assignments (daily)

List of Teacher Assessment Examination (TAE):
1.

DN U AW

Assignment

Case Study

Debate

Solution for Social Problems
Field Visit

Group Project

Flip Classroom

Topic Review

Quiz

10. Mind Mapping
11. Any other
Note: Number of activities to be conducted under TAE would be as per the subject needed.

A. Oral & Practical Exam
Based on the entire syllabus, oral (10 marks) & practical/implementation (15 marks) examination will be

held.

Reference Books:

1. Spring in Action by Craig Walls

2. Java Persistence with Hibernate by Christian Bauer, Gavin King, and Gary Gregory
3. Spring Boot in Action by Craig Walls

4. Full Stack Development with Spring Boot and Angular by Ranga Karanam

Useful Links:

SANNAIF ol el M

https://docs.spring.io/spring-framework/reference/

https://docs.oracle.com/javaee/7/api/javax/persistence/package-summary.html

https://hibernate.org/orm/documentation/

https://angular.io/docs

https://www.journaldev.com/22728/spring-boot-angular

https://github.com/in28minutes/full-stack-with-angular-and-spring-boot
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Course Title: Project Management

Semester: VIII Term: Even Course Code: 2411.0O8021
Teaching Scheme Evaluation Scheme
Contact Hrs. Credit
Allotted Total Credit | IAE 1/IAE 2| ESE|CA |Oral/Pract| Total
Th |Tu | Pr Th | Tu Pr
03 - - 03 - - 03 20 20 60 - - 100

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
1. Understanding the Foundations of Project Management

2. Developing Leadership and Interpersonal Skills
3. Mastering Project Planning and Risk Management
4. Enhancing Monitoring, Evaluation, and Software Proficiency

Course Outcomes:
At the end of the course, students will be able to:
1. Demonstrate an understanding of project management principles and models
Exhibit leadership and interpersonal skills
Plan and execute projects effectively
Utilize advanced scheduling and resource management techniques
Implement project monitoring and control mechanisms
Leverage software and simulation tools

ARl
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Module Contents Hours COs

I Introduction to project management: 6 COl

Introduction to project management - I, introduction to project
management - I, agile project management, project selection models,
examples of project selection models

I Role of the Project Manager: 8 CO2

Project manager, attributes of effective project manager, managing
for stakeholders, resolving conflicts, negotiation, project in the
organization structure, human factors and the project team

I Comprehensive Project Planning and Risk Management: 8 CO3

Traditional project activity planning, agile project planning, project
charter, coordination through integration management, project
feasibility analysis, estimating project budgets project risk
management, quantitative risk assessment methodologies, critical
path method (CPM)

Advanced Scheduling and Resource Optimization Techniques in

v Project Management:

9 CO4

Programme evaluation and review technique (PERT), risk analysis
with simulation for scheduling, Gantt chart, scheduling with scrum,
crashing a project, resource loading, resource levelling Goldratt’s
critical chain

Project Monitoring, Control, and Closure: Insights and Case

Studies: 9 Co5

Planning-monitoring-controlling cycle, earned value analysis, agile
tools for tracking project, three types of project-controlling, control of
change scope and scope creep, project audit, essentials of an
audit/evaluation, when to close a project, benefits realisation, case
study on the success of Chandrayan-3.

VI Leveraging Software Tools for Effective Project Management: 5 CO6

Software for project management, demo on project management
software, simulations software for project management

Total 45

DEPARTMENT OF INFORMATION TECHNOLOGY



St. John College of Engineering and Management
Autonomous Institute
Approved by AI(EI"\PC:::;;l)d'll'll-lftf\“f:‘f]'l(l)lu:u\j I:()"Etl‘uil::tlltr‘\“ :{))ftji"lllllll‘!aii / MSBTE FNRIon Trosy
DTE Code : 3218 AICTE Permanent ID : 1-4790201

_ NAAC Accredited with Grade ‘A+’, Three Programs NBA Accredited _

Self-Learning Topics: PM knowledge areas as per Project Management Institute (PMI), Project proposal,
Effective project team, Stages of team development & growth (forming, storming, norming &
performing), team dynamics, Risk response strategies for positive and negative risks, Project Contracting
Project procurement management, contracting and outsourcing, Managing without authority.

Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three course outcomes
(COs), and IAE 2 will cover the remaining three course outcomes (COs). Each test will have a duration

of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Book:

1. Project Management (A Strategic Managerial Approach) by
Meredith

Online Reference:
1. https://onlinecourses.nptel.ac.in/noc25_mg71/preview
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Course Title: Finance Management

Semester: VIII

Term: Even

Course Code: 2411.O8022

Teaching Scheme

Evaluation Scheme

Contact Hrs. Credit Allotted Total
Credit IAE 1{IAE 2| ESE| CA Oral/Pract Total
Th Tu| Pr| Th| Tu| Pr
03 - - 03 - - 03 20 20 60 - - 100

1.

Course Objectives:

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

To understand financial and cost accounting principles, corporate finance concepts and financial
statements. and the preparation and interpretation of financial statements
To understand cash flow and analysis of financial statements.
To understand and define break even analysis and budgeting.
To describe capital structure, risk-return analysis, time value of money, valuation methods for
bonds and stocks, compute WCC, evaluate capital investments and analyze dividend policies.

A

Course Outcomes:

At the end of the course students will be able to:
1.

Explain the concepts related to financial and cost accounting, corporate finance and financial
statements.
Prepare, interpret and analyze financial and cash flow statements.
Apply cost accounting techniques to prepare cost sheets and optimize resource allocation.
Explain cost accounting and Allocation and Apportionment of Overheads, prepare a
Analyze financial decisions, evaluate risks, and apply valuation techniques for bonds and stocks.
Compute WACC, evaluate capital investments, and analyze dividend policies in real-world sce-

narios.
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Module

Contents

Hours

COs

I

Introduction to Financial and Cost Accounting:

7

CO1

Distinctions Between Financial and Cost/Management Accounting,
Processes of Recording Business Transactions, Users of Financial
and Cost/Management Accounting Information, Decision-Making
Through Cost/Management Accounting
Introduction to Corporate Finance: Meaning and Functions of
Corporate Finance, Fundamentals of the Time Value of Money
Financial Statements Basics: Recording, Classifying, and
Summarizing Transactions, Income Statement and Balance Sheet
Concepts, Dual Effect Concept (Double-Entry Bookkeeping),
Accrual and Entity Concepts in Accounting

11

Preparation of Financial Statements:

CO2

Classification of Items (Assets, Liabilities, Equity, Revenue,
Expenses), Applications of Double-Entry System, Accruals,
Depreciation, and Adjustments (Prepaid Expenses, Accrued Interest)
Cash Flow Statements: Direct and Indirect Methods, Cash Flow
from Operating, Investing, and Financing Activities, Analysis of
Cash Flow with Income Statement and Balance Sheet
Financial Statement Analysis: Ratio Analysis: Liquidity,
Profitability, Efficiency, Dividend Ratios, Working Capital
Management

111

Introduction to Cost Accounting:

COo3

Cost, Costing, and Cost Accounting: Definitions and
Purposes,Classification of Costs: Fixed, Variable, Direct, Indirect,
Opportunity Costs
Preparation of Cost Sheets: Prime Cost, Conversion Cost, and
Total Cost, Classification of Manufacturing and Non-Manufacturing
Costs

Allocation and Apportionment of Overheads: Primary and
Secondary Distribution, Activity-Based Costing (ABC): Concepts,
Drivers, and Applications

IV

Break-Even Analysis:

CO4

Contribution Analysis, Cost-Volume-Profit Analysis, Margin of
Safety and Operating Leverage
Decision-Making Examples: Keep or Drop Products, Make or Buy
Decisions, Incremental Costs and Relevant Costs
Budgeting: Types of Budgets: Self-Imposed, Master, and Cash
Budgets, Flexible Budget and Variance Analysis

Capital Structure and Valuation Basics:

CO5

Structure of Finance Function, Capital Structure Decisions, Risk and
Return  Concepts: Beta, Sharpe Ratio, Jensen’s Alpha
Time Value of Money and Valuation: Present Value and Future
Value (Single and Multi-Period Cases), Perpetuity, Growing
Perpetuity, and Annuity
Bond and Stock Valuation: Bond Pricing, Yield to Maturity, and
Zero-Coupon Bonds, Stock Valuation: Zero Growth, Constant
Growth, Differential Growth
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VI Cost of Capital and WACC: 7 CO6
Capital Asset Pricing Model (CAPM) and Dividend Discount Model
(DDM), Cost of Debt, Equity, and Preferred Stock, Weighted Average

Cost of Capital (WACC)
Capital Investment Decisions: Techniques: NPV, IRR, Payback
Period, Comparisons Between Techniques

Dividend and Payout Policies: Types of Payout: Regular Dividend,
Stock Dividend, Stock Splits, Dividend Signaling and Real-World
Implications

Total 45

Self-Learning Topics : Meaning, Characteristics and Classification of Financial Institutions —
Commercial Banks, Investment-Merchant Banks and Stock Exchanges, Continuous Compounding and
Continuous Discounting., Capital Structure Ratios; Stock Market Ratios; Limitations of Ratio Analysis,
Management of Receivables; and Management of Cash and Marketable Securities, Concept of Optimal
Capital Structure, Walter’s Approach, and Modigliani Miller Approach

Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three course outcomes
(COs), and IAE 2 will cover the remaining three course outcomes (COs). Each test will have a duration
of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Books:
1. Accounting: Text and Cases; Robert N Anthony, David F Hawkins and Kenneth A Merchant, McGraw

Hill Education.
2. Cost Accounting; Horngren, Foster & Dattar; PHI Publication
3. Corporate Finance by Ross, Westerfield, Jaffe, Jordan and Kakani, McGraw Hill Education.

Online Reference:
1. https://onlinecourses.nptel.ac.in/noc25_ec02/preview
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Course Title: Entrepreneurship Development and Management

Semester: VIII Term: Even Course Code: 2411.O8023

Teaching Scheme Evaluation Scheme

Contact Hrs. Credit Allotted Total

TAE1 | IAE2 | ESE|CA |Oral/Pract| Total

Th

Credit
Tu| Pr| Th| Tu| Pr

03

- - 03 - - 03 20 20 60 - - 100

1.

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA:

Continuous Assessment

Course Objectives:

To introduce the fundamental concepts of entrepreneurship, including its types, team building, and
innovation processes.

To provide exposure to case studies and real-world examples, emphasizing the transition from de-
sign to entrepreneurship.

To enable students to develop entrepreneurial skills through frameworks such as Business Model
Canvas and Lean Canvas.

To guide students from ideation to proof of concept, fostering creativity and technology-led entre-
preneurship.

Course Outcomes:

At the end of the course students will be able to:
1.

Understand the principles of entrepreneurship and its significance in driving innovation and busi-
ness growth.

Analyze different types of entrepreneurship and their applications in fields like bio-med innovation
and technology.

Develop cohesive and effective entrepreneurial teams and apply creativity to generate viable prod-
uct ideas.

Utilize frameworks like Business Model Canvas and Lean Canvas to create structured business
plans and pitches.

Transition from a product idea to a proof of concept, demonstrating practical entrepreneurial skills.
Evaluate successful start-up stories and apply their lessons to develop and pitch innovative business
models.
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Module Contents Hours COs
I Overview Of Entrepreneurship: 7 COl

Introduction to Entrepreneurship, What is Entrepreneurship GDC
Program, Hand holding for Entrepreneurship GDC start-up stories

I Business Plans And Importance Of Capital To Entrepreneurship: 9 CO2

Entrepreneurship  Types, Team Building, Innovation and
Entrepreneurship, Solar Oven case-study Paradigm shift from Design
to Entrepreneurship

I Women’s Entrepreneurship Development: 9 CO3
Bio- Med Innovation and  Entrepreneurship, = New-age
Entrepreneurship

v Indian Environment for Entrepreneurship: 7 CO4

Business Model Canvas, Technology led Entrepreneurship

\% Effective Management of Business: 6 COs

Entrepreneurship as Academic Program - IITH case study, Creativity
and Generating Product Ideas, From Idea to Proof of Concept,
Network Entrepreneurship

VI Achieving Success in The Small Business: 7 CO6

Learning from examples Start-up PITCHES - Using Lean Canvas
Model Part 1, Learning from examples Start-up PITCHES - Using
Lean Canvas Model Part 2

Total 45

Self-Learning Topics : Contribution of Government Agencies in Sourcing information for
Entrepreneurship, Business Growth and the Entrepreneur Law and its Relevance to Business Operations,
EDP cell, Responsibilities of various government organisations, departments, banks etc., Supply chain
management, linkage with large industries), exercises, e-Marketing, Critical Success factors of small
business.

Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three course outcomes
(COs), and TAE 2 will cover the remaining three course outcomes (COs). Each test will have a duration
of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Books:
1. Disciplined Entrepreneurship: 24 Steps to a Successful Startup by Bill Aulet
2. The Essence of Medical Device Innovation by B Ravi
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3.

9]

THE FORTUNE AT BOTTOM OF PYRAMID: Eradicating Poverty Through Profits by C. K. Pra-
halad Stay Hungry

Stay Foolish by Rashmi Bansal

The Entrepreneurial Connection: East Meets West in the Silicon Valley by Gurmeet Naroola
Innovation By Design: Lessons from Post Box Design & Development by B. K. Chakravarthy , Ja-
naki Krishnamoorthi

Online Reference:
1. https://onlinecourses.nptel.ac.in/noc25_de07/preview
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Course Title: Human Resource Management

Semester: VIII \ Term: Even Course Code: 2411.08024
Teaching Scheme Evaluation Scheme
Credit
Contact Hrs. Allotted | '°% | 1AE1 | 1AE2 [ESE| CA ORPR 'O
Th |[Tu |[Pr| Th | Tu | Pr
3 -- -1 3 - | - 3 20 20 60 | -- -- 100

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:

1. To introduce the students with basic concepts, techniques and practices of the
human resource management

2. To provide opportunity of learning Human resource management (HRM) pro-
cesses, related with the functions, and challenges in the emerging perspective
of today’s organizations

3. To familiarize the students about the latest developments, trends & different aspects of
HRM

4. To acquaint the student with the importance of inter-personal & inter-group be-
havioural skills in an organizational setting required for future stable engineers,
leaders and managers

Course Outcomes: Learner will be able to...

1. Evaluate the concept, scope, and importance of Human Resource Management (HRM)
within organizations.

2. Evaluate the impact of personality traits and perceptions on individual decision-making
and behavior within organizations.

3. Create a framework for designing an effective organizational structure that aligns with
the organization's goals and strategy.

4. Develop a framework for designing an effective organizational structure that aligns with
the organization's goals and strategy.

5. Identify the causes of diversity within organizations and evaluate the impact of diversity
on employee motivation and performance.

6. Critically evaluate the key concepts and principles of Human Resource Management
(HRM), including its scope, importance, and interdisciplinary nature.
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Module

Contents

Hours

COs

Introduction to HR

COl

Human Resource Management- Concept, Scope and Importance,
Interdisciplinary ~ Approach  Relationship with other Sciences,
Competencies of HR Manager, HRM functions

Human resource development (HRD): changing role of HRM — Human
resource Planning, Technological change, Restructuring.

Self-Learning: Rightsizing, Empowerment, TQM, Managing ethical
issues

II

Organizational Behaviour (OB)

CO2

Introduction to OB Origin, Nature and Scope of Organizational
Behaviour, Relevance to Organizational Effectiveness and Contemporary
issues

Personality: Meaning and Determinants of Personality, Personality
development, Personality Types, Assessment of Personality Traits for
Increasing Self Awareness

Perception: Attitude and Value, Effect of perception on Individual
Decision- making, Attitude and Behaviour

Motivation: Theories of Motivation and their Applications for
Behavioural Change (Maslow, Herzberg, McGregor);

Group Behaviour and Group Dynamics: Work groups formal and informal
groups and stages of group development, Team Effectiveness: High
performing teams, Team Roles, cross functional and self-directed team.
Self-Learning: Case study

II

Organizational Structure &Design

CO3

Structure, size, technology, Environment of organization; Organizational
Roles & conflicts: Concept of roles; role dynamics; role conflicts and
stress.

Leadership: Concepts and skills of leadership, Leadership and managerial
roles, Leadership styles and contemporary issues in leadership.

Power and Politics: Sources and uses of power; Politics at workplace,
Self-Learning: Tactics and strategies.

v

Human resource Planning

CO4

Recruitment and Selection process, Job-enrichment, Empowerment - Job-
Satisfaction, employee morale

Performance Appraisal Systems: Traditional & modern methods,
Performance Counselling, Career Planning

Self-Learning: Training & Development: Identification of Training
Needs, Training Methods

Emerging Trends in HR

COs

Organizational development; Business Process Re-engineering (BPR),
BPR as a tool for organizational development, managing processes &
transformation in HR. Organizational Change, Culture, Environment

Cross Cultural Leadership and Decision Making: Cross Cultural
Communication and diversity at work, Causes of diversity, managing
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diversity with special reference to handicapped, women and ageing people
Self-Learning: Intra company cultural difference in employee motivation

VI HR & MIS 7 CO6

Need, purpose, objective and role of information system in HR,
Applications in HRD in various industries (e.g. manufacturing R&D,
Public Transport, Hospitals, Hotels and service industries

Strategic HRM: Role of Strategic HRM in the modern business world,
Concept of Strategy, Strategic Management Process, Approaches to
Strategic Decision Making; Strategic Intent — Corporate Mission, Vision,
Objectives and Goals Labor Laws &

Self-Learning: Industrial Relations: Evolution of IR, IR issues in
organizations, Overview of Labor Laws in India; Industrial Disputes Act,
Trade Unions Act, Shops and Establishments Act

Total 45

Evaluation and Assessment Scheme:
Internal Assessment Examination (IAE):

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes
(COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration
of one hour.

End Semester Theory Examination (ESE):

End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Books:
1. Stephen Robbins, Organizational Behavior, 16" Ed, 2013
2. VS P Rao, Human Resource Management, 3 Ed, 2010, Excel publishing
3. Aswathapa, Human resource management: Text & cases, 6™ edition, 2011
4. C.B. Mamoria and S V Gankar, Dynamics of Industrial Relations in India, 15%
Ed, 2015, Himalaya Publishing, 15%edition, 2015

Text Books:
1. P. Subba Rao, Essentials of Human Resource management and Industrial relations, 5" Ed,
2013, Himalaya Publishing
2. Laurie Mullins, Management & Organizational Behavior, Latest Ed, 2016, Pearson Publications

Links for online NPTEL/SWAYAM courses:
https://archive.nptel.ac.in/courses/110/105/110105069/
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Course Title: Professional Ethics and CSR

Semester: VIII |

Term: Even

Course Code: 2411.O8025

Teaching Scheme

Evaluation Scheme

Credit
Contact Hrs, Allotted O | JAE1 |IAE2| ESE | CA (OR/PR|  Total
Th Tu |[Pr| Th | Tu | Pr
03 |- |-]o03] -] - 03 20 20 | 60 | - | -- 100

Course Objectives:

AN e o e

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Outcomes: Learner will be able to...

Understand rights and duties of business
Understand professional ethics in the marketspace
Demonstrate professional ethics of consumer protection

Understand legal aspects of corporate social responsibility
Understand Public-Private Partnership in India
Analyze Corporate Social Responsibility in Globalizing India

1. To understand professional ethics in business
2. To recognized corporate social responsibility
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Module Contents Hours COs

1 Professional Ethics and Business: 8 CO1

The Nature of Business Ethics; Ethical Issues in Business; Moral
Responsibility and Blame; Utilitarianism: Weighing Social Costs
and Benefits; Rights

Self-Learning: Duties of Business

II Professional Ethics in the Marketplace: 8 CO2

Perfect Competition; Monopoly Competition; Oligopolistic
Competition; Oligopolies and Public Policy Professional Ethics
and the Environment: Dimensions of Pollution and Resource
Depletion; Ethics of Pollution Control.

Self-Learning Ethics of Conserving Depletable Resources

I Professional Ethics of Consumer Protection: 8 CO3

Markets and Consumer Protection; Contract View of Business
Firm’s Duties to Consumers; Due Care Theory; Advertising
Ethics; Consumer Privacy

Professional Ethics of Job Discrimination: Nature of Job
Discrimination; Extent of Discrimination;

Self-Learning: Reservation of Jobs.

v Introduction to Corporate Social Responsibility: 7 CO4

Potential Business Benefits—Triple bottom line, Human
resources, Risk management, Supplier relations; Criticisms and
concerns—Nature of business; Motives; Misdirection.
Self-Learning: Trajectory of Corporate Social Responsibility in
India

A" Corporate Social Responsibility: 7 COs5s

Articulation of Gandhian Trusteeship Corporate Social
Responsibility and Small and Medium Enterprises (SMEs) in India,
Corporate Social Responsibility.

Self-Learning: Public-Private Partnership (PPP) in India

VI Corporate Social Responsibility in Globalizing India: 7 CO6

Corporate Social Responsibility Voluntary Guidelines, 2009
issued by the Ministry of Corporate Affairs, Government of India.
Self-Learning: Legal Aspects of Corporate  Social
Responsibility—Companies Act, 2013.

Total 45
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Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course Outcomes
(COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will have a duration
of one hour.

End Semester Theory Examination (ESE):

End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Books:
1. Business Ethics: Texts and Cases from the Indian Perspective (2013) by Ananda Das Gupta;
Publisher: Springer.
2. Corporate Social Responsibility: Readings and Cases in a Global Context (2007) by Andrew
Crane, Dirk Matten, Laura Spence; Publisher: Routledge.

Text Books:
1. Business Ethics: Concepts and Cases, 7th Edition (2011) by Manuel G. Velasquez; Publisher:
Pearson, New Delhi.
2. Corporate Social Responsibility in India (2015) by Bidyut Chakrabarty, Routledge, New Delhi.

Links for online NPTEL/SWAYAM courses:
https://onlinecourses.nptel.ac.in/noc21_mgS54/preview
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Course Title: Research Methodology

Semester: VIII Term: Even Course Code: 2411.O8026

Teaching Scheme Evaluation Scheme

Contact Hrs. Credit Allotted Total

IAE 1/ TAE 2| ESE| CA Oral/Pract Total

Th

Credit
Tu| Pr| Th| Tu| Pr

3

- - 3 - - 3 20 20 60 - - 100

1.

SANE A T o

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives

To provide an understanding of the fundamentals of research, including literature surveys, experi-
mental skills, and data analysis.

To equip students with the skills for effective technical writing and presentations, emphasizing
clarity and precision.

To foster creativity and ethical awareness in the design and execution of research projects.

To introduce students to intellectual property concepts and department-specific research method-
ologies.

Course Outcomes:
At the end of the course students will be able to:

1.

Conduct comprehensive literature surveys and analyze data to identify research gaps and trends.
Develop and execute experimental designs effectively while adhering to ethical principles.

Apply technical writing techniques to prepare research papers, case studies, and project reports.
Deliver impactful technical presentations showcasing research findings.

Demonstrate creativity in problem-solving and innovation within research contexts.

Understand and apply principles of intellectual property in protecting and commercializing re-

search outcomes.
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Module Contents Hours COs

I Introduction and Basic Research Concepts: 8 COl1

A group discussion on what is research; overview of research,
literature survey, experimental skills

1T Research Design 8 CO2

Data analysis, modelling skills; technical writing; technical
presentations; creativity in research

I Sample Design 8 CO3
Creativity in research; group discussion on ethics in research, design
of experiments

v Research  Methodology 7 CO4
Intellectual property

\% Formulating Research Problem 7 CO5

Department-specific research discussions

VI Outcome of Research 7 CO6

Case study/Research paper writing
Total 45

Self-Learning Topics : Issues and Problems in Research Characteristics of Research: Systematic, Valid,
Verifiable, Empirical and Critical, Qualitative and Quantitative Approaches, Sampling
methods/techniques Sampling Errors, Preparation of Research Report, Generalization and Interpretation
of analysis, Suggestions and Recommendation.

Evaluation and Assessment Scheme:
Internal Assessment Examination (IAE):

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three course outcomes
(COs), and TAE 2 will cover the remaining three course outcomes (COs). Each test will have a duration
of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Books:

1. Dawson, Catherine, 2002, Practical Research Methods, New Delhi, UBS Publishers Distributors.

2. Kothari, C.R.,1985, Research Methodology-Methods and Techniques, New Delhi, Wiley Eastern Limited.
3. Kumar, Ranjit, 2005, Research Methodology-A Step-by-Step Guide for Beginners, (2™ ed), Singapore,
Pearson Education

Online Reference:
1. https://onlinecourses.nptel.ac.in/noc25_ge28/preview
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Course Title: IPR and Patenting

Semester: VIII | Term: Even Course Code: 241108027
Teaching Scheme Evaluation Scheme
Credit
Contact Hrs. Allotted Q% | IAE1 | IAE2 [ESE| CA OR/PR| Total
Th Tu |[Pr| Th | Tu | Pr
3 - -1 3 - | - 3 20 20 60 | -- -- 100

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
1. To understand intellectual property rights protection system
2. To promote the knowledge of Intellectual Property Laws of India as well as Interna-
tional treaty procedures
3. To get acquaintance with Patent search and patent filing procedure and applications.

Course Outcomes: Learner will be able to...
1. Understand to Intellectual Property Rights and its importance in modern global economic
environment
Apply Enforcement of Intellectual Property Rights
Understand Emerging Issues in IPR
Understand and apply basics of patenting
Understand patent rules and apply
Understand and implement Procedure for Filing a Patent

SANRANE
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Module

Contents

Hours

COs

Introduction to Intellectual Property Rights (IPR):

COl

Meaning of IPR, Different category of IPR instruments - Patents,
Trademarks, Copyrights, Industrial Designs, Plant variety
protection, Geographical indications, Transfer of technology etc.
Importance of IPR in Modern Global Economic Environment:
Theories of IPR, Philosophical aspects of IPR laws,
Self-Learning: Need for IPR, IPR as an instrument of development

II

Enforcement of Intellectual Property Rights:

CO2

Introduction, Magnitude of problem, Factors that create and sustain
counterfeiting/piracy, International agreements, International
organizations (e.g. WIPO, WTO) active in IPR enforcement.
Indian Scenario of IPR: Introduction, in India, Overview of IP
laws in India, Indian IPR, Administrative Machinery, Major
international treaties signed by India, Procedure for submitting
patent and Enforcement of IPR at national level etc.
Self-Learning: History of IPR

III

Emerging Issues in IPR:

CO3

Challenges for IP in digital economy, e-commerce, human genome,
biodiversity and traditional knowledge etc.
Self-Learning: Cross-border IPR Enforcement

IV

Basics of Patents:

CO4

Definition of Patents, Conditions of patentability, Patentable and
non-patentable inventions, Types of patent applications (e.g. Patent
of addition etc), Process Patent and Product Patent, Precautions
while patenting, Patent specification Patent claims, Disclosures
and non-disclosures, Patent rights and infringement.
Self-Learning: Method of getting a patent

Patent Rules:

CO5

Indian patent act, US scenario, Australia scenario, Japan scenario,
Chinese scenario, Multilateral treaties where India is a member
(TRIPS agreement, Paris convention etc.)

Self-Learning: European patent rules

VI

Procedure for Filing a Patent (National and International):

CO6

Legislation and Salient Features, Patent Search, Drafting and Filing
Patent Applications, Processing of patent, Patent Litigation, Patent
Publication, Time frame and cost, Patent Licensing, Patent
Infringement

Self-Learning: Patent databases: Important websites, Searching
international databases

Total

45
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Evaluation and Assessment Scheme:
Internal Assessment Examination (IAE):

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination (ESE):

End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Books:

1.  Rajkumar S. Adukia, 2007, A Handbook on Laws Relating to Intellectual Property
Rights in India, The Institute of Chartered Accountants of India

2. Keayla B K, Patent system and related issues at a glance, Published by National Work-
ing Group on Patent Laws

3. T Sengupta, 2011, Intellectual Property Law in India, Kluwer Law International

4.  Tzen Wong and Graham Dutfield, 2010, Intellectual Property and Human Develop-
ment: Current Trends and Future Scenario, Cambridge University Press

5. Cornish, William Rodolph & Llewelyn, David. 2010, Intellectual Property: Patents,
Copyrights, Trade Marks and Allied Right, 7" Edition, Sweet & Maxwell

Text Books:
1.  Entrepreneurship Development and IPR Unit, BITS Pilani, 2007, A Manual on Intellec-
tual Property Rights,

2. Mathew Y Maa, 2009, Fundamentals of Patenting and Licensing for Scientists and En-
gineers, World Scientific Publishing Company

Links for online NPTEL/SWAYAM courses:
https://onlinecourses.nptel.ac.in/noc22 _hs59/preview
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Course Title: Digital Business Management

Semester: VIII \ Term: Even Course Code: 2411.O8028
Teaching Scheme Evaluation Scheme
Credit
Contact Hrs.
- Allotted |- Total 1 1AE1 | 1AE2 [ESE| CA |OR/PR| T9%
Th | |Pr|Th|Tu|Pr ¢
03 - | -103] - | - 03 20 20 60 | -- - 100

TIAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
1. To familiarize with digital business concept
2. To acquaint with E-commerce
3. To give insights into E-business and its strategies

Course Outcomes: Learner will be able to...
1. Identify drivers of digital business
[Nlustrate various approaches and techniques for E-business and management
Understand Digital Business Support services
Understand Managing E-Business
Understand E-Business Strategy
Materializing e-business from idea to realization

Sk
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Module

Contents

Hours

COs

I

Introduction to Digital Business-

COl1

Introduction, Background and current status, E-market places,
structures, mechanisms, economics and impacts

Difference between physical economy and digital economy,
Drivers of digital business- Big Data & Analytics, Mobile, Cloud
Computing, Social media, BYOD, and Internet of Things(digitally
intelligent machines/services)

Self-Learning: Opportunities and Challenges in Digital Business

II

Overview of E-Commerce

CO2

E-Commerce- Meaning, Retailing in e-commerce-products and
services, consumer behavior, market research and advertisement
B2B-E-commerce-selling and buying in private e-markets, public
B2B exchanges and support services, e-supply chains,
Collaborative Commerce, Intra business EC and Corporate portals
Other E-C models and applications, innovative EC System-From E-
government and learning to C2C, mobile commerce and pervasive
computing

EC Strategy and Implementation-EC strategy and global EC,
Economics and Justification of EC, Using Affiliate marketing to
promote your e-commerce business, Launching a successful online
business and EC project,

Self-Learning: Legal, Ethics and Societal impacts of EC

I

Digital Business Support services:

COo3

ERP as e —business backbone, knowledge Tope Apps, Information
and referral system

Self-Learning: Application Development: Building Digital
business Applications and Infrastructure

IV

Managing E-Business-

CO4

Managing Knowledge, Management skills for e- business,
Managing Risks in e —business

Security Threats to e-business -Security Overview, Electronic
Commerce Threats, Encryption, Cryptography, Public Key and
Private Key Cryptography, Digital Signatures, Digital Certificates,
Security Protocols over Public Networks: HTTP, SSL, Firewall as
Security Control, Public Key Infrastructure (PKI) for Security,
Self-Learning: Prominent Cryptographic Applications

E-Business Strategy-

CO5

E-business Strategic formulation- Analysis of Company’s Internal
and external environment, Selection of strategy,

Self-Learning: E-business strategy into Action, challenges and E-
Transition (Process of Digital Transformation)

VI

Materializing e-business: From Idea to Realization-

CO6
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Business plan preparation
Self-Learning: Case Studies and presentations

Total 45

Evaluation and Assessment Scheme:
Internal Assessment Examination (IAE):

Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three Course
Outcomes (COs) and IAE 2 will cover the remaining three Course Outcomes (COs). Each test will
have a duration of one hour.

End Semester Theory Examination (ESE):

End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Books:

1. A textbook on E-commerce, Er Arunrajan Mishra, Dr W K Sarwade,Neha Publishers &
Distributors, 2011

2.  E-commerce from vision to fulfilment, Elias M. Awad, PHI-Restricted, 2002

3. Digital Business and E-Commerce Management, 6" Ed, Dave Chaffey, Pearson, August 2014

4. Introduction to E-business-Management and Strategy, Colin Combe, ELSVIER, 2006

Text Books:

1. Digital Business Concepts and Strategy, Eloise Coupey, 2" Edition, Pearson

2. Trend and Challenges in Digital Business Innovation, VinocenzoMorabito, Springer

3. Digital Business Discourse Erika Darics, April 2015, Palgrave Macmillan

Links for online NPTEL/SWAYAM courses:

https://onlinecourses.nptel.ac.in/noc19 mg54/preview
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Course Title: Environmental Management

Semester: VIII Term: Even Course Code: 241L.OC8029

Teaching Scheme Evaluation Scheme

Contact Hrs. Credit Allotted Total

TIAE 1|IAE 2| ESE | CA Oral / Pract Total

Th

Credit
Tu| Pr| Th| Tu| Pr

03

- - 03 - - 03 20 20 60 - - 100

whwD

SN kW=

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment

Course Objectives:
l.

To introduce Environmental Management and EIA concepts, including legal and regulatory
frameworks.

To understand EIA procedures like scoping, screening, and baseline studies.

To explore EIA methodologies, tools, and techniques.

To highlight public involvement, impact mitigation, and EMP preparation.

To develop skills in EIA reporting, decision-making, and implementation through case studies.

Course Outcomes:
At the end of the course students will be able to:

Explain the significance of Environmental Management and EIA in sustainability.
Conduct scoping, screening, and baseline assessments.

Apply EIA methodologies and tools effectively.

Propose mitigation strategies and prepare EMPs.

Evaluate EIA reports and ensure compliance.

Implement and follow up on EIA processes using case-based insights.
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Module Contents Hours | COs

| Introduction and Definition of Environment: 7 COl
Introduction to Environment Management & EIA, Legal, Policy &
Regulatory Framework

11 Global Environmental concerns : 8 CO2
EIA Procedure - Scoping & Screening and Establishing Baseline
Conditions, EIA Methodologies

I Concepts of Ecology: 8 CO3
Connectedness: connected spaces and subspaces, Connectedness of the
real line, Intermediate value theorem, EIA Methods, Tools and
Techniques

10Y Scope of Environment Management: 8 CO4
Public Involvement in EIA , Impact Management - Mitigation &
Preparation of Environment Management Plans (EMP)

\% Total Quality Environmental Management: 7 CO5
EIA Reporting & Review of EIA Quality, Decision Making & Project
Management

VI General overview of major legislations 7 |CO6
Implementation & follow up, EIA Case Examples

Total 45
Self-Learning Topics: The Energy scenario, Atomic/Biomedical hazards, habitats, Corporate
environmental Responsibility, EMS certification, Factories Act.

Evaluation and Assessment Scheme:

Internal Assessment Examination (IAE):
Assessment consists of two class tests, each 20 marks. The IAE 1 will cover any three course outcomes
(COs), and TAE 2 will cover the remaining three course outcomes (COs). Each test will have a duration
of one hour.

End Semester Theory Examination (ESE):
End Semester exam of 60 Marks will be conducted based on entire syllabus.

Reference Books:
1. Wathern P., “Environmental Impact Assessment: Theory and Practice”, Routledge Publishers, 1990
2. Marriott B., “Environmental Impact Assessment: A Practical Guide”, McGraw-Hill Publication, 1997
3. Shrivastava A.K., Baxter Nicola, Grimm Jacob, “Environmental Impact Assessment”, APH Publishers,

2003

4. Anjaneyulu Y., Manickam Valli, “Environmental Impact Assessment Methodologies”, CRC Press, 2011

DEPARTMENT OF INFORMATION TECHNOLOGY



Autonomous Institute

St. John College of Engineering and Management \

(A Christian Religious Minority Institution) a LDEL
Approved by AICTE and DTE, Affiliated to University of Mumbai / MSBTE LS
DTE Code : 3218 AICTE Permanent ID : 1-4790201

_ NAAC Accredited with Grade ‘A+>, Three Programs NBA Accredited _

5. Glasson J., Therivel Riki, Chadwick Andrew, “Introduction to Environmental Impact Assessment”, Ox-
ford Brookes University 2012 (4" edition).

Online Reference:
1. https://onlinecourses.nptel.ac.in/noc25_ar03/preview
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Course Title: Cloud Computing Lab

Semester: VIII | Term: EVEN Course Code: 241 TVSES802
Teaching Scheme Evaluation Scheme
Contact Hrs. | Credit Allotted | Total
Th | Ta | Pr | Th | Tu | Pr | Credit IAE 1|1IAE 2| ESE CA Oral/Pract/Tut. Total
- - 2 - - 1 1 - - - 25 25 50

5.
6.

ook WD

CA: Continuous Assessment

Lab Objectives:
The Course aims
1.
2.

To make students familiar with key concepts of virtualization.

To make students familiar with various deployment models of cloud such as private, public,hybrid and
community.

To understand the using and adopting appropriate type of cloud for their application.

To make students familiar with various service models such as IaaS, SaaS, PaaS, Security as a Service
(SECaaS) and Database as a Service.

Apply the different service models for the application.

To make students familiar with security and privacy issues in cloud computing and how to address them.

Lab Outcomes:
At the end of the course students will be able to:
1.

Implement different types of virtualization techniques.

Analyze various cloud computing service models and implement them to solve the given problems.
Design and develop real world web applications and deploy them on commercial cloud(s).

Explain major security issues in the cloud and mechanisms to address them.

Explore various commercially available cloud services and recommend the appropriate one for the given|
application.

Implement the concept of containerization.

DEPARTMENT OF INFORMATION TECHNOLOGY




St. John College of Engineering and Management
Autonomous Institute
(A Christian Religious Minority Institution)
Approved by AICTE and DTE, Affiliated to University of Mumbai / MSBTE
DTE Code : 3218 AICTE Permanent ID : 1-4790201

N

ALDEL

EDUCATION TRUST

_ NAAC Accredited with Grade ‘A+°, Three Programs NBA Accredited —

Module

Contents

Hours

COs

Overview & Virtualization.

Introduction and overview of cloudcomputing.Hosted Virtualization using
KVM.

Labl: To study and implement Hosted VirtualizationusingVirtual Box &
KVM.

Lab2: To study and Implement Bare-metal Virtualization using Xen, HyperV
or VMware Esxi.

CO1

11

Infrastructure Services.

To study the infrastructure services using different cloud platform

Lab3: To study and Implement Infrastructure as a Service
usingAWS/Microsoft Azure/Google cloud platform

05

CO2

111

Platform Services

To study the different platform services.

Lab4: To study and Implement Platform as a Service using AWS Elastic
Beanstalk/ Microsoft Azure App Service.

04

CO3

1A%

Cloud Services

[aaS, PaaS, STaaS, DbaaS, IAM andSecurity as a Service on AWS and

Azure.

Lab5: To study and Implement Security as a Service onAWS/Azure.

Lab6: To study and implement Identity and Access Management (IAM)
ractices on AWS/Azure cloud.

05

CO4

Storage Services

To study the storage services using Docker.

Lab7: To study and Implement Storage as a Service using Own Cloud/ AWS
S3, Glaciers/ Azure Storage.

Lab8: To study and Implement Database as a Service on SQL/NOSQL
databases like AWS RDS, AZURE SQL/MongoDB Lab/ Firebase.

Lab9: To study and Implement Containerization using Docker on
AWS/Azure/Google cloud platform

CO5

VI

Kubermetes

Introduction and overview of Kubernetes.

Lab10: To study and implement container orchestration using
Kubernetes on AWS/Azure/Google cloud platform

05

CO6

Total

30

Evaluation and Assessment Scheme:
Continuous Assessment (CA) :
Continuous Assessment should consist of the following
Experiments / Tutorials (8 to 10): 10 marks (All COs / LOs should be covered)
Attendance (Theory & Practical): 05 marks
Teacher Assessment Examination (TAE): 10 Marks

List of Teacher Assessment Examination (TAE):
a. Assignment
b. Case Study

DEPARTMENT OF INFORMATION TECHNOLOGY




St. John College of Engineering and Management

Autonomous Institute ﬂ//\

(A Christian Religious Minority Institution) ALDEL

Approved by AICTE and DTE, Affiliated to University of Mumbai / MSBTE EDUCATION TRUST
DTE Code : 3218 AICTE Permanent ID : 1-4790201

_ NAAC Accredited with Grade ‘A+°, Three Programs NBA Accredited _

c. Debate

d. Solution for Social Problems

e. Field Visit

f.  Group Project

g. Flip Classroom

h. Topic Review

1. Quiz

j. Mind Mapping

k. Any other
Note: Number of activities to be conducted under TAE would be as per the subject
need.

4. Oral & Practical Exam

Based on the entire syllabus, oral (10 marks) & practical/implementation (15 marks)
examination will be conducted.

Text Books:
1. Bernard Golden, “Amazon Web Services for Dummies”, John Wiley & Sons, Inc.
2. Michael Collier, Robin Shahan, “Fundamentals of Azure, Microsoft Azure Essentials”,Mi-
crosoft Press.
3. RajkumarBuyya, Christian Vecchiola, S ThamaraiSelvi, “Mastering Cloud Computing”, Tata
McGraw-Hill Education.
4. Barrie Sosinsky, “Cloud Computing Bible”, Wiley publishing.
5. John Paul Mueller, “AWS for Admins for Developers”, John Wiley & Sons, Inc.
6. Ken Cochrane, Jeeva S. Chelladhurai, NeependraKhare , “Docker Cookbook - Second Edi-
tion”, Packt publication
7. Jonathan Baier, “Getting Started with Kubernetes-Second Edition”, Packt Publication
Useful Links:
1. https://phoenixnap.com/kb/ubuntu-install- kvm\
2. NIST Cloud Computing Security Reference Architecture
3. https://docs.citrix.com/en-us/xenserver/7- 1/install.html
4. https://docs.aws.amazon.com
5. https://docs.microsoft.com/en-us/azure
6. https://docs.docker.com/get-started/
7. https://kubernetes.io/docs/home/
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Course Title: Major Project — 11

Semester: VIII | Term: EVEN Course Code: 24ITPRJ801
Teaching Scheme Evaluation Scheme
Contact Hrs. Credit Allotted Total Oral/Pract/
Th | Tu | Pr | Th | Tu | Pr | Credit | AE! [IAE2] ESE | CATW | 4 Total
- - 10 - - 5 5 - - - 75 50 125

IAE: Internal Assessment Examination
ESE: End Semester Examination
CA: Continuous Assessment, TW: Term Work

Course Objectives:
1. To acquaint with the process of identifying the needs and converting it into the problem.
2. To familiarize the process of solving the problem in a group.
3. To acquaint with the process of applying basic engineering fundamentals to attempt solutions to the problems.
4. To inculcate the process of self-learning and research.
Course Outcomes:
At the end of the course students will be able to:
Identify problems based on societal /research needs.
Apply Knowledge and skill to solve societal problems in a group.
Develop interpersonal skills to work as a member of a group or leader.
Draw the proper inferences from available results through theoretical/ experimental/simulations.
Analyse the impact of solutions in societal and environmental context for sustainable development.
Use standard norms of engineering practices
Excel in written and oral communication.
Demonstrate capabilities of self-learning in a group, which leads to lifelong learning.
Demonstrate project management principles during project work

A A e e

Guidelines for Major Project

e Students shall form a group of 3 to 4 students, while forming a group shall not be allowed less
than three or more than four students, as it is a group activity.

e Students should do surveys and identify needs, which shall be converted into problem state-
ments for mini projects in consultation with faculty supervisor/head of department/internal
committee of faculties.

e Students shall submit implementation plan in the form of Gantt/PERT/CPM charts, which will
cover weekly activity of major project-11.

e A log book to be prepared by each group, wherein the group can record weekly work progress,
the guide/supervisor can verify and record notes/comments.

e Faculty supervisors may give inputs to students during major project Il activity; however, focus
shall be on self-learning.

e Students in a group shall understand problems effectively, propose multiple solutions and se-
lect the best possible solution in consultation with the guide/ supervisor.

e Students shall convert the best solution into a working model using various components of
their domain areas and demonstrate.

e The solution to be validated with proper justification and report to be compiled in standard
format of University of Mumbai.
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e With the focus on self-learning, innovation, addressing societal problems and entrepreneurship
quality development within the students through the Major Project, it is preferable that a single
project of appropriate level and quality be carried out by all the groups of the students.

e However, based on the individual students or group capability, with the mentor’s recommen-
dations, if the proposed Major Project adhering to the qualitative aspects mentioned above gets
completed in odd semester, then that group can be allowed to Scopus paper publications in
Journal/Conference or motivate for Copyright or Indian Patent as an extension of the Major
Project-1 with suitable improvements/modifications after testing and analysis in even semester.
This policy can be adopted on case-by-case basis

St. John College of Engineering and Management \
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Assessment:
Guidelines for Assessment of Major Project:

Term Work
e The review/ progress monitoring committee shall be constituted by head of departments of
each institute. The progress of major project to be evaluated on continuous basis, minimum
two reviews
in each semester VII and VIIL
e In continuous assessment focus shall also be on each individual student, assessment based on
individual’s contribution in group activity, their understanding and response to questions.

Review/progress monitoring committee may consider following points for assessment based on
either one-year major project as mentioned in general guidelines.
One-year project:

e In semester VII entire theoretical solution shall be ready, including components/system selec-
tion and
cost analysis, building of working prototype. Two reviews will be conducted based on
presentation
given by students group.
e First shall be for finalization of problem and proposed solution of the problem
e Second shall be on readiness of working and testing of prototype to be conducted.

e In semester VIII expected work shall be procurement of testing and validation of results based
on
work completed in an odd semester.
e First review is based on improvements in testing and validation results cum demonstra-
tion for publication to be conducted.
e Second review shall be based on paper presentation in conference/journal or copyright
or Indian patent in last month of the said semester.

Assessment criteria of Major Project:
Major Project shall be assessed based on following criteria;
1. Quality of survey/ need identification

2. Clarity of Problem definition based on need.
3. Innovativeness in solutions
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4. Feasibility of proposed problem solutions and selection of best solution
5. Cost effectiveness

6. Societal impact

7. Innovativeness

8. Cost effectiveness and Societal impact

9. Full functioning of working model as per stated requirements

10. Effective use of skill sets

11. Effective use of standard engineering norms

12. Contribution of an individual’s as member or leader

13. Clarity in written and oral communication.

e In one year, project, first semester evaluation may be based on the first six criteria’s and re-
maining may be used for the second semester evaluation of performance of students in mini
project.

Guidelines for Assessment of Major Project Practical/Oral Examination:

e Report should be prepared as per the guidelines issued by the University of Mumbai.

e Major Project shall be assessed through a presentation and demonstration of working model
by the student project group to a panel of Internal and External Examiners preferably from
industry or research organizations having experience of more than five years approved by head
of Institution.

e Students shall be motivated to publish a paper based on the work in Scopus Conferences/Jour-
nals or copy right or Indian Patent.
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