T| /ning

Degree Programme

B. Tech (Information
Technology) - Bachelor
in Technology in
Information Technology

Manipal Academy of
Higher Education




Degree Programmes B. Tech (Information Technology) - Bachelor in
Technology in Information Technology. Manipal Academy of Higher
Education

The degree programme deals with the length, level and definition of the programme in
terms of competences and learning outcomes; it also analyses the methodologies for
developing the appropriate strategy of teaching, learning and assessing those compe-
tences as well as setting up the internal systems for assuring programme quality.

This publication has been prepared within Tuning India project 585868-EPP-1-2017-
1-ES-EPPKA2-CBHE-JP. This project has been funded with support from the European
Commission. The European Commission’s support for the production of this publica-
tion does not constitute an endorsement of the contents, which reflect the views
only of the authors, and the Commission cannot be held responsible for any use
which may be made of the information contained therein.

© Tuning

Although all material that has been developed as part of the Tuning project and is
owned by its formal participants, other Higher Education Institutions are free to test
and use the material after publication, provided that the source is acknowledged.

No part of this publication, including the cover design, may be reproduced,
stored or transmitted in any form or by any means, whether electronic, chemical,
mechanical, optical, by recording or photocopying, without prior permission of the
publisher.

Cover design: Fotocomposicion IPAR, S.Coop. (Bilbao)

© Deusto University Press
Apartado 1 - 48080 Bilbao
e-mail: publicaciones@deusto.es



1. Name and level of the programme 5

B. Tech (Information Technology) — Bachelor in Technology in Information Technology 5

2. The social need for the programme (in its revised version) 6

3. Future fields, sectors of employment/occupation of graduates 7

4. Description of the degree profile of the new programme or a revised
programme in terms of generic and subject-specific competences.
Definition of competences and formulation of learning outcomes at
programme level 8

5. Link of the competences with the agreed meta-profile 13

6. Structure of the programme: units/courses/modules with their
learning outcomes and learning, teaching and assessment strategies 17

7. Length of the programme and student workload 36

8. Overall consistency of the programme 39

9. Internal Quality Control/Enhancement 45

10. Other Relevant Aspects 48
3

Degree Programme. B. Tech (Information Technology) - Bachelor in Technology in Information Technology
Manipal Academy of Higher Education



CONTENTS

11. Example of Students’ Learning Guide 49

. Introduction to the Subject: Neural Networks and Fuzzy Logic (3rd Year, 2nd Term) 49
ll. Student Work Plan

lll. Assessment System

50
57

4

Degree Programme. B. Tech (Information Technology) - Bachelor in Technology in Information Technology
Manipal Academy of Higher Education




—llame.and level of the programme

B.Tech (Information Technology) — Bachelor in Technology
in Information Technology

A student passed in 10+2, A-Level, IB, American 12t grade or equivalent with Physics,
Mathematics and English as compulsory subjects along with Chemistry or Biotechnology
or Biology or any technical vocational subjects as optional with a minimum of 50% marks
taken together in Physics, Mathematics and any one of the optional subjects is eligible
for admission to B.Tech (Information Technology) subjected to clearing the University
entrance examination. The B.Tech in Information Technology is a four-year undergraduate
programme, which caters to the needs of the IT industry from across the world. Graduates
of these programmes are eligible to apply for higher studies to pursue an MS or PhD in their
chosen field of interest.
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2
The social need for the programme

—0LLS LOVISEd Version)

The development of technology has changed the business operations and functions.
This results in a need for IT professionals across the globe, who is expert in cutting
edge technologies. The programme is designed with the aim of producing qualified IT
professionals who is expert in providing solutions to business requirement.

The technology is changing day by day and today’s technology may be obsolete for
tomorrow. This results in a need for revising the courses in the programme. The curriculum
conclave is conducted every 4 years where the students presents their dream syllabus and
also the feedback is taken from the alumni and employers. Based on the feedback received,
the final syllabus of the programme is revised, which is approved by the board of studies
and Academic Council.

Currently we are undertaking the bridging exercise to the course Principles of Data
Communication. This subject is taught to the 3™ semester (Section B) Information
Technology program. Data communication is one of the fastest growing technologies
and applications based on this technology is adapted in various domain, mainly in
telecommunication and computer communication. Number of job opportunity in this
domain is being increased drastically in recent years. This results in need for understanding
fundamentals of data communications for IT graduates for success in their carrier. Principles
of data communication is included as one of the core course in IT program. The rationale for
considering this subject is that we are taking this subject on the pilot basis to incorporate
this study exercise. We will be consider taking up other subjects as well to bridge the gap
as suggested by the Tuning India meta-profile and the current profile of the program in a
phased manner.
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3
Future fields, sectors of

—e=tlployment/occupation of graduates _

During the counselling process at the time of admission the counsellors provide the
information about a wide variety of career scopes are available to graduates at Government,
Private, Defense, Semi-Government sectors; there are also entrepreneurial opportunities. The
most of the programme graduates get employment in private software organizations from
across the world under the following positions:

1 Software Engineer
2 IT Consultant

3 Software Developer
4 Software Tester

5 Software Architects

Note that these designations and nomenclature vary from company to company.

The Placement cell will provide information about carrier opportunities like Computer
Programmers, Data Scientists, Web Developers, Network Engineers, App developers, Server
Security Managers, Multi Media, Entertainment Industry, Machine Translator, Database
Administrator, Software Testing, Medical Transcriptors, E-governance etc.
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Description of the degree profile of
the new programme or a revised
programme in terms of generic and
subject-specific competences.
Definition of competences and formulation

—=0f.learning outcomes at programme level _

Table 4.2.1
Specific Competencies of Information Technology

S Consider mathematical principles, algorithms and computer sciences to understand and solve
problems

S5 | Design of ICT systems, including modelling (formal description) of their structure and processes

S6 | Deploy, install, integrate, put into service and maintain ICT systems and their elements

S8 | Develop ICT systems in compliance with industry specifications, standards and recommendations

S11 | Identify security threats and provide effective methods for information security

512 Understanding and applying ethical, legal, economic and financial concepts in order to take
decisions and manage ICT projects

Table 4.2.2
Generic Competencies of Information Technology

G1 | Find and interpret relevant information for a given problem

G4 | Apply knowledge in practical situations

G6 | Thinking and learning to learn for the autonomous development

G9 | Establish meaningful relationships in working contexts

G14 | Communicate effectively orally and in writing

G15 | Work in teams collaboratively to solve given problems

G21 | Consider and adapt the work to emerging trends

G26 | Use available resources optimally and efficiently

G28 | Use organizational and managerial skills in remote and collaborative contexts
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DESCRIPTION OF THE DEGREE PROFILE OF THE NEW PROGRAMME OR A REVISED PROGRAMME IN TERMS...

Table 4.5
Program Outcome (PO)s

Engineering knowledge: Apply the knowledge of mathematics, science, engineering funda-

ROl mentals, and an engineering specialization to the solution of complex engineering problems

Problem analysis: Identify, formulate, review research literature, and analyze complex en-
PO2 | gineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate con-
sideration for the public health and safety, and the cultural, societal, and environmental con-
siderations

PO3

Conduct investigations of complex problems: Use research-based knowledge and re-
PO4 | search methods including design of experiments, analysis and interpretation of data, and syn-
thesis of the information to provide valid conclusions

Modern tool usage: Create, select, and apply appropriate techniques, resources, and mod-
PO5 | ern engineering and IT tools including prediction and modeling to complex engineering activi-
ties with an understanding of the limitations

The engineer and society: Apply reasoning informed by the contextual knowledge to assess
PO6 | societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to
the professional engineering practice

Environment and sustainability: Understand the impact of the professional engineering so-
PO7 | lutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and

PO norms of the engineering practice
PO9 Individual and team work: Function effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings
Communication: Communicate effectively on complex engineering activities with the engi-
PO10 neering community and with society at large, such as, being able to comprehend and write ef-

fective reports and design documentation, make effective presentations, and give and receive
clear instructions

Project management and finance: Demonstrate knowledge and understanding of the en-
PO11 | gineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments

Life-long learning: Recognize the need for, and have the preparation and ability to engage

FO in independent and life-long learning in the broadest context of technological change
PSO1 To identify, analyze and develop software systems using appropriate techniques and concepts
related to information technology
To design an algorithm or process within realistic constraints to meet the desired needs
PSO2 . . : )
through analytical, logical and problem-solving skills
PSO3 To apply state of the art IT tools and technologies, IT infrastructure management abilities in

treading innovative career path as a prospective IT engineer
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DESCRIPTION OF THE DEGREE PROFILE OF THE NEW PROGRAMME OR A REVISED PROGRAMME IN TERMS...

Programme-level learning outcomes are measured using Course Outcomes (CO)s, where
COs are measured using different components like quizzes, sessional tests and end semester

examinations.

Competence/ Dimensions of
Meta-profile

Generic or
Subject-
Specific?

Definition of the
competence - how is
it understood in your

programme?

Programme-Level Learning Outcomes
(minimum 1 - maximum 3 per competence)

1. Knowledge & Theoretical
Concepts - Acquisition of rel-
evant principles, concepts &
methods from mathematics,
Computer Science, statistics
and other allied disciplines
and their applications to de-
velop research capabilities.

S1.G1

Apply knowledge of
mathematical and
computer science prin-
ciples to solve complex
engineering problems.

(PO1) Apply the knowledge of mathematics,
science, engineering fundamentals, and an
engineering specialization to the solution of
complex engineering problems.

2. Analysis, Problem Solv-
ing & Design - Develop-
ing the ability to apply the
knowledge already acquired
to formulate, analyze and
model the solution for prac-
tical problems in an innova-
tive manner. It should involve
utilization of the available re-
sources optimally so that the
target is achieved in a secured
manner, being also complaint
with standards and specifica-
tion.

S5, 511
G4, G26

Identify, formulate,
review research lit-
erature, and analyze
complex engineer-
ing problems reaching
substantiated conclu-
sions using first prin-
ciples of mathematics,
natural sciences, and
engineering sciences.

(PO2) Identify, formulate, review research lit-
erature, and analyze complex engineering
problems reaching substantiated conclusions
using first principles of mathematics, natural
sciences, and engineering sciences.

(PO4) Use research-based knowledge and re-
search methods including design of experi-
ments, analysis and interpretation of data,
and synthesis of the information to provide
valid conclusions.

(PO5) Create, select, and apply appropriate
techniques, resources, and modern engineer-
ing and IT tools including prediction and mod-
eling to complex engineering activities with
an understanding of the limitations.

(PSO2) To design an algorithm or process
within realistic constraints to meet the desired
needs through analytical, logical and prob-
lem-solving skills

3. Development, Deployment
& Maintenance - Acquire
knowledge with an under-
standing of various tools of
written and oral communica-
tion and demonstrate effec-
tive and unambiguous com-
munication capabilities at
different stages of ICT project
including training and support
for ICT users that simultane-
ously respects and appreci-
ates diversity and multicultur-
alism.

S6, S8

Design solutions for
complex engineer-
ing problems in com-
pliance with industry
specifications, stand-
ards considering the
public health and
safety, and the cul-
tural, societal, and en-
vironmental consider-
ations.

(PO3) Design solutions for complex engineer-
ing problems and design system components
or processes that meet the specified needs
with appropriate consideration for the pub-
lic health and safety, and the cultural, societal,
and environmental considerations.

(PSO1) To identify, analyze and develop soft-
ware systems using appropriate techniques and
concepts related to information technology.

(PSO3) To apply state of the art IT tools and
technologies, IT infrastructure management
abilities in treading innovative career path as
a prospective IT engineer
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DESCRIPTION OF THE DEGREE PROFILE OF THE NEW PROGRAMME OR A REVISED PROGRAMME IN TERMS...

Competence/ Dimensions of
Meta-profile

Generic or
Subject-
Specific?

Definition of the
competence - how is
it understood in your

programme?

Programme-Level Learning Outcomes
(minimum 1 - maximum 3 per competence)

. Interpersonal skills — De-
velop interpersonal skills to
optimize performance in vari-
ous areas like quality assur-
ance, documentation, se-
curity, decision making, self
help, confidence building, en-
trepreneurial spirit, leadership
qualities, managerial skills,
stress management, and goal
oriented approach.

G9, G15,
G28, G14

Function effectively
in a team to take rea-
soned decisions and
appreciate and respect
diversity and multicul-
turism

(PO10) Communicate effectively on complex
engineering activities with the engineering
community and with society at large, such as,
being able to comprehend and write effec-
tive reports and design documentation, make
effective presentations, and give and receive
clear instructions.

(PO9) Function effectively as an individual,
and as a member or leader in diverse teams,
and in multidisciplinary settings.

(PO11) Demonstrate knowledge and under-
standing of the engineering and management
principles and apply these to one’s own work,
as a member and leader in a team, to manage
projects and in multidisciplinary environments

. Professional Ethics & So-
cietal Responsibilities — To
learn and appreciate profes-
sional ethics and social re-
sponsibilities so that ICT solu-
tions follow data safety and
confidentiality norms, are as-
similated to socio-cultural-
eOonvironmental needs, apply
ethical, legal, financial con-
cepts to decision making, cri-
sis management, self help and
provide equal opportunities
and gender equality.

512

Apply ethical principles
and commit to profes-
sional ethics and re-
sponsibilities so that
ICT solutions follow
data safety and confi-
dentiality norms

(PO8) Apply ethical principles and commit
to professional ethics and responsibilitieand
norms of the engineering practice.

(PO6) Apply reasoning informed by the con-
textual knowledge to assess societal, health,
safety, legal and cultural issues and the con-
sequent responsibilities relevant to the profes-
sional engineering practice.

(PO7) Understand the impact of the profes-
sional engineering solutions in societal and
environmental contexts, and demonstrate the
knowledge of, and need for sustainable de-
velopment.

. Lifelong learning - To con-
tinue education and training
throughout life, with the aim
of improving knowledge, skills
and competences within a per-
sonal, civic, social and/or em-
ployment-related perspective

G6, G21

Be goal-oriented and
recognize the need for,
and have the prepara-
tion and ability to en-
gage in life-long learn-
ing in the broadest
context of technologi-
cal change.

(PO12) Recognize the need for, and have the
preparation and ability to engage in inde-
pendent and life-long learning in the broad-
est context of technological change.
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—ith the agreed meta-profile

All elements of the degree profile are the part of meta-profile. The comparison with the

5

Link of the competences

meta profile is given below.

Table 5.1
Course Mapping with Competancies

Competencies

Description of Meta Profile

Courses

S1: Consider mathematical
principles, algorithms and
computer sciences to under-
stand and solve problems.,

G1: Find and interpret rel-
evant information for a
given problem

Apply knowledge of math-
ematical and computer sci-
ence principles to solve com-
plex engineering problems.

Mathematics - Il

Digital Systems

Mathematics - IV

Principles of Data Communication
Computer Network Protocols

Computer Organization and Microprocessor Systems

Design and Analysis of Algorithms’
Operating Systems

Microprocessor Systems Lab
Operating Systems Lab

Cyber Security

Database Systems

Embedded Systems

Software Engineering

Embedded Systems Lab

Data Warehousing and Data Mining
Distributed Systems
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LINK OF THE COMPETENCES WITH THE AGREED META-PROFILE

Competencies

Description of Meta Profile

Courses

S5: Design of ICT systems,
including modelling (formal
description) of their struc-
ture and processes,

S11: Identify security
threats and provide effec-
tive methods for informa-
tion security,

G4: Apply knowledge in
practical situations,

G26: Use available re-
sources optimally and ef-
ficiently

Identify, formulate, review
research literature, and an-
alyze complex engineering
problems reaching substan-
tiated conclusions using first
principles of mathematics,
natural sciences, and engi-
neering sciences.

¢ Data Structures

¢ Digital Systems

e Object Oriented Programming

¢ Principles of Data Communication

¢ Digital Systems Lab

e Computer Network Protocols

e Computer Organization and Microprocessor Systems
¢ Design and Analysis of Algorithms’

e QOperating Systems

* Microprocessor Systems Lab

e Cyber Security

e Database Systems

e Embedded Systems

e Software Engineering

e Embedded Systems Lab

e Network Programming and Simulation Lab
¢ Engg. Economics and Financial Management
¢ Data Warehousing and Data Mining

e Data Warehousing and Data Mining Lab

® Project Work / Practice School

S6: Deploy, install, integrate,
put into service and main-
tain ICT systems and their
elements,

S8: Develop ICT systems in
compliance with industry
specifications, standards
and recommendations.

Design solutions for com-
plex engineering problems
in compliance with indus-
try specifications, standards
considering the public health
and safety, and the cultural,
societal, and environmental
considerations.

¢ Object Oriented Programming

e Data Structures Lab

e Object Oriented Programming Lab

¢ Algorithms Lab

e Operating Systems Lab

e Database Systems Lab

¢ Network Programming and Simulation Lab
¢ Advanced Technology Lab

¢ Internet Tools and Technology Lab

e Industrial Training

G9: Establish meaningful
relationships in working
contexts,

G15: Work in teams col-
laboratively to solve given
problems,

G28: Use organizational and
managerial skills in remote
and collaborative contexts,

G14: Communicate effec-
tively orally and in writing

Function effectively in a
team to take reasoned de-
cisions and appreciate and
respect diversity and multi-
culturism

e Essentials of Management

e Engg. Economics and Financial Management
¢ Internet Tools and Technology Lab

¢ Advanced Technology Lab

e Database Systems Lab

e Industrial Training

¢ Project Work / Practice School

Students participate in the majority of the team-based project.

Students participate in many cultural and technical events such
as TechTatva, REVELS hosted by the Institution, which is solely
managed by the students
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LINK OF THE COMPETENCES WITH THE AGREED META-PROFILE

Competencies

Description of Meta Profile

Courses

S12: Understanding and
applying ethical, legal, eco-
nomic and financial con-
cepts in order to take de-
cisions and manage ICT
projects.

Apply ethical principles and
commit to professional ethics
and responsibilities so that ICT
solutions follow data safety
and confidentiality norms

¢ Essentials of Management

Students are encouraged to go through the ACM Code of Eth-
ics and Profesional Conduct, available at https:/Amwww.acm.org/
code-of-ethics. This exercise gives enough awareness of the
code of ethics and professional conduct.

G6: Thinking and learning
to learn for the autono-
mous development,

G21: Consider and adapt
the work to emerging
trends.

Be goal-oriented and recog-
nize the need for, and have
the preparation and ability
to engage in life-long learn-
ing in the broadest context
of technological change.

¢ Industrial Training
® Project Work / Practice School

Students are encouraged to participate in the following activities:
1. Google Summer of Codes (GSOC)

2. Contribution to Open Software Development

3. Independent research study mentored by a faculty member
resulting in a research paper publication

The additional elements related to Semester Abroad are stated in the description

With the Semester abroad program, students will get an understanding of different cultural
and community perspective along with the acquisition of language where the student is
perusing studies. Study abroad also makes students comfortable in foreign environments.
Note that the semester abroad program is optional to the students. It is not an obligatory
requirement for getting B.Tech (IT) degree.

The BTech IT programme profile matches with all the meta-profile. However, at present
curriculum more emphasis on knowledge and theoretical concepts, Analysis problem solving
and design. Approximate weight age given to each element of Meta Profile is as follows.
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LINK OF THE COMPETENCES WITH THE AGREED META-PROFILE

Table 5.2

Meta Profile Elements

Weightage

Rationale

Knowledge & Theoret-
ical Concepts

25

Out of 126 credits from 2nd year to 4th year, 97 credits students
get from lecture hours, where the students get strong founda-
tions on Theoretical Concepts and Knowledge on information
technology. So 25% weight was given to meta profile element
Knowledge & Theoretical Concepts.

Analysis, Problem Solv-
ing & Design

25

Students gain Analysis, Problem Solving & Design skills through
the tutorial, quizzes and assignments. So 25% weight was given
to meta profile element Analysis, Problem Solving & Design.

Development, Deploy-
ment & Maintenance

15

Students acquire software development and deployment skills
through lecture and laboratory exercises. Each of the labs is as-
sociated with a semester-end capstone project which exhibits
the conceptual knowledge acquired during the lab hours.

Interpersonal skills

20

Students participate in the majority of the team-based project. It
gives enough opportunity to show their interpersonal skills. Also,
students participate in many cultural and technical events such
as TechTatva, REVELS hosted by the Institution, which is solely
managed by the students and mentored by a faculty member.
Students are required to undergo a compulsory one-month in-
dustrial training in a Company related to the IT sector. During
the final year, they are required to undergo a minimum of four
months internship in an IT industry working on a real-life project
assigned by the company. In addition to the internship, students
are encouraged to take up research internship either in India or
abroad ( through the International Association for the Exchange
of Students for Technical Experience (IAESTE) and the Interna-
tional Association of Students in Economic and Commercial Sci-
ences (AIESEC). All these opportunities provide enough scope for
a student to improve and enhance interpersonal skills.

Professional Ethics &
Societal Responsibili-
ties

At the commencement of every semester, we encourage stu-
dents to go through the ACM Code of Ethics and Profesional
Conduct, available at https://www.acm.org/code-of-ethics. This
exercise gives enough awareness of the code of ethics and pro-
fessional conduct.

Life long learning

10

To acquire life-long learning skills, students are encouraged to
participate in the following activities:

1. Google Summer of Codes (GSOC)

2. Contribution to Open Software Development

3. Independent research study mentored by a faculty member
resulting in a research paper publication
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6

Structure of the programme:
units/courses/modules with their learning
outcomes and learning, teaching

——a00.25S6SSMent strategies

The entire programme module comprising of 8 semesters. In the first two semesters students
will learn basic engineering courses like Basic Electronics, Basic Electrical Engineering and
Programming Languages. In the 3 and 4t semester students will learn core subjects like
data structures, networking, database systems etc. The elective courses are offered in 4, 5, 6
and 7t semesters. The details of course structure is given below.

Table 6.1
Programme Structure
THIRD SEMESTER
Subject code

Subject Name L T P C
MAT 2155 Mathematics - Il 2 1 0 3
ICT 2151 Data Structures 3 1 0 4
ICT 2152 Digital Systems 3 1 0 4
ICT 2155 Object Oriented Programming 3 1 0 4
ICT 2156 Principles of Data Communication 3 1 0 4
ICT 2161 Data Structures Lab 0 1 3 2
ICT 2162 Digital Systems Lab 0 1 3 2
ICT 2163 Object Oriented Programming Lab 0 0 3 1

TOTAL 14 7 9 24
Total Contact Hours (L + T + P) 30
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STRUCTURE OF THE PROGRAMME

FOURTH SEMESTER
Subject code

Subject Name L T P C
MAT 2256 Mathematics - IV 2 1 0 3
ICT 2251 Computer Network Protocols 4 0 0 4
ICT 2252 Computer Organization and Microprocessor Systems 3 0 0 3
ICT 2253 Design and Analysis of Algorithms 3 1 0 4
ICT 2254 Operating Systems 3 1 0 4
Fokk kokk ok Open Elective - | 3
ICT 2261 Algorithms Lab 0 0 3 1
ICT 2262 Microprocessor Systems Lab 0 0 3 1
ICT 2263 Operating Systems Lab 0 0 3 1

TOTAL 15 3 9 24
Total Contact Hours (L + T + P) + OE 27 +3=30

FIFTH SEMESTER
Subject code

Subject Name L T P C
HUM 3052 Essentials of Management 2 1 0 3
ICT 3151 Cyber Security 3 0 0 3
ICT 3152 Database Systems 3 0 0 3
ICT 3153 Embedded Systems 3 1 0 4
ICT 3154 Software Engineering 3 1 0 4
FRK Kk KK Open Elective - I 3
ICT 3161 Database Systems Lab 0 1 3 2
ICT 3162 Embedded Systems Lab 0 0 3 1
ICT 3163 Network Programming and Simulation Lab 0 0 3 1

TOTAL 14 4 9 24
Total Contact Hours (L+ T + P) + OE 27 +3 =30
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STRUCTURE OF THE PROGRAMME

SIXTH SEMESTER
Subject code

Subject Name L T P C
HUM 3051 Engg. Economics and Financial Management 2 1 0 3
ICT 3251 Data Warehousing and Data Mining 3 0 0 3
ICT 3252 Distributed Systems 3 0 0 3
ICT **** Program Elective - | 3 0 0 3
|CT **** Program Elective —lI 3 0 0 3
Fokk okk ok Open Elective - Il 3
ICT 3261 Advanced Technology Lab 0 0 3 1
ICT 3262 Data Warehousing and Data Mining Lab 0 1 3 2
ICT 3263 Internet Tools and Technology Lab 0 1 3 2

TOTAL 14 3 9 23
Total Contact Hours (L + T + P) + OE 26+3 =29

SEVENTH SEMESTER
Subject code
Subject Name L T P C
ICT ***x* Program Elective - Il 3 0 0 3
|CT **** Program Elective - IV 3 0 0 3
ICT **** Program Elective- V 3 0 0 3
|CT **** Program Elective- VI 3 0 0 3
ICT **** Program Elective- VII 3 0 0 3
KRk KKKk Open Elective - IV 3
TOTAL 15 0 0 18
Total Contact Hours (L + T + P) + OE 15+3=18
EIGHTH SEMESTER
Subject code
Subject Name L T P C
ICT 4298 Industrial Training 0 0 0 1
ICT 4299 Project Work / Practice School 0 0 0 12
TOTAL 0 0 |0 13
18
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STRUCTURE OF THE PROGRAMME

For each academic contact hours for theory courses a student needs to put in @ minimum
of three hours of effort outside the class to comprehend the content covered during the
contact hours and completing the assignments or practice problems. The efforts put in
by the students outside the class for each contact hours can be inferred from the grades

obtained by a particular students.

Minor Specializations

L Computational Intelligence

CSE 4033: Artificial Intellizence

ICT 4031: Computer Vision

ICT 4032: Machine Learning

C3E 4034 Soft Computing Paradigms

II. Computer Graphics and Visualization
C3E 4051: Augmented and Virtual Reality
ICT 4033: Computer Graphics

ICT 4031: Computer Vision

CSE 4052: Dugital Image Processing

IIT. Data Analytics

ICT 4034 : Big Data Analytics

ICT 4033 : Information Retrieval

ICT 4032 : Machine Learning

ICT 4036 : Semantic Web

IV. Software System Design

ICT 4037 : Advanced Software Engineering
ICT 4038 : Software Architecture

ICT 4039: Software Project and Quality
Management

ICT 4040 - Software Construction

V. Material Science

PHY #+=%;

PHY =#=%:

CHM #=%#;

CHRM 5%+

VI. Business Management

HUM 40%31: Financizl Management

HUM 4032: Human Resource Management
HUM 4033: Marketing Management

HUM 4034: Operation Management

VII. Computational Mathematics

MAT 4051: Applied Statistics and Time Series
Amnalysiz

MAT 4052: Computational Linear Algebra

MAT 4053: Computational Probability and Design
of Experiments

MAT 4054: Graphs and Matrices
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STRUCTURE OF THE PROGRAMME

Other Program Electives
ICT 4043 Cloud Computing
ICT 4046: Deep Learning

ICT 4047: Game Theory with Computer
Applications

ICT 4048: High Performance Computing
ICT 40459: Human Computer Interaction

ICT 4050: Internet of Things

ICT 4051: Natural Computing

ICT 4032: Neural Wetworls and Fuzzy Logic
ICT 4033: Pattern Recognition

ICT 4054: Social Network Analyzis

ICT 40353 Software Eeliability

Open Electives
ICT 4301: Computer Graphics and Animation

ICT 4302: Deszign and Development of Web
Applications

ICT 4303: Fundamentals of Data Structures and
Algorithms

ICT 4304: Machine Learning Tocls and
Technologies

ICT 4305: Networking with TCP/IP

Different assessment tools are used to assess the Course Outcome. These are:

* Four surprise quizzes (5 marks each)
e Two sessional tests (15 marks each)

e End semester examination (50 marks)

Below is the sample template for the same.
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Table 6.2

End Semester /Make-up

Components Quizzes Sessional Tests Examination
Duration 20 to 30 minutes 60 minutes 180 minutes
Weightage 20% (4 * 5 Marks) 30% (2 * 15 Marks) | 50% (1 * 50 Marks)
Typology of Understanding/Comprehension; | Knowledge/Recall; | Understanding/Compre-
Questions Application; Analysis; Synthesis; | Understanding/ | hension; Application; Anal-
Evaluation Comprehension; Ap- | ysis; Synthesis; Evaluation
plication
Pattern Answer one randomly selected | MCQ: 10 Questions | Answer all 5 full questions
guestion from the problem | (0.5 marks) of 10 marks each. Each
sheet. (Students can refer their . guestion may have 2 to 3
Short Answers: 5
class notes ) : parts of 3/4/5/6/7 marks.
questions (2 marks)
Schedule 4,7, 10, and 13th week of aca- | Calendared activity | Calendared activity

demic calendar.

Topics Covered

Assignment/Quiz 1 (L1-7 & T)
(CO1,2)

Assignment/Quiz 2 (L8-15 & T)
(CO1,2)

Test 12 (L1-15 & T)
(CO1,2)

Assignment/Quiz 3 (L16-24 & T)
(CO1,2,3)

Assignment/Quiz 4 (L25-34 & T)
(CO1,2,4)

Test 2 (L16-27 & T)
(CO1,2,3, 4)

Comprehensive examina-
tion covering full syllabus.
Students are expected to
answer all the questions.

The Information Technology courses are delivered through the class room lectures and
tutorials. The program adheres to the academic calendar provided for each academic year
by the institute. The theoretical courses are very well supported by laboratory courses.
Industrial training is a mandatory course wherein the students undergo real-time experience
with complex engineering activities. Apart from all the said course delivery methods, the
program also includes courses namely Project Work/Practice School, wherein the students’
knowledge, skill and attitude are polished.

We have defined Course Performance Rubric using which success is monitored.

Course Performance Rubric

particulars | Excellent | Very Good Satisfactory Needs
improvements

Average (7107.5) | >=6.5t0<70R>75t0<=8 | (>=6and <6.50r>81to <=8.5 | (<6 OR >8.5)

Pass Grade
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The theory-based courses are assessed generally through in semester tests, assignments and
end semester examinations. Experience of solving open-ended problems are provided through
the projects taken up by students in a few courses. The laboratory courses follow a continuous
evaluation process. The students are evaluated based on the experiments conducted and the
submitted report. The students are expected to demonstrate their experimentation skills, self-
learning and achieve familiarity with appropriate tools in the laboratory courses

Courses are designed with the help of experts (industry and academia) and care is taken to
see that there is no overlapping of topics in more than one course.

Table 6.6.1

Course (name

Learning and teaching
activities related to

Assessment activities
(formative and summative)

and code) CompREE | (Rl e e G S i each course/paper related to each course/
learning outcome paper learning outcome
Mathematics - Il ST CO1: Learn algebraic structures | Chalk and board teach- | Quiz/assignments, Ses-
(MAT 2155) and their importance ing augmented by | sional,
51 CO2: Understand the combinato- | o o' PO PTESEME™ | Eng semester examination
rial theory
: — Frequent tutorials con-
ST CO3: Know the basic concept in | qycted to acquire bet-
graph theoryvertices in a network. | oy comprehension and
S1 CO4: Understand how to con- | Problem solving skills
struct valid mathematical state-
ments and arguments.
Data Structures G26 CO1: Relate the concepts of arrays, | Chalk and board teach- | Quiz/assignments, Ses-
(ICT 2151) dynamic memory management, | ing augmented by | sional,
class, searching, sorting Eg;/]ver point presenta- | o\ . ctar examination
G4 CO2: lllustrate the working of lin-
ear and non-linear data structure. | Frequent tutorials con-
: ducted to acquire bet-
S5 CO3: Apply the appropriate data | tgr comprehension and
structure to solve real world prob- problem solving skills
lems.
Digital Systems G4 CO1: Identify the applications of | Chalk and board teach- | Quiz/assignments, Ses-
(ICT 2152) various elements of digital system | ing augmented by | sional,
abstractions power point presenta- E o
tion nd semester examination
S1 CO2: Transform complex Boolean
expressions using Boolean theo- | Frequent tutorials con-
rems, K-Map, tabulation meth- | ducted to acquire bet-
ods. ter comprehension and
: — problem solving skills
S5 CO3: Design combinational and
sequential logic circuits.
G4 CO4: Classify different memory

devices of a computer
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Course (name

Learning and teaching
activities related to

Assessment activities
(formative and summative)

and code) IR | R RTE EETE) CI e each course/paper related to each course/
learning outcome paper learning outcome
Object Oriented S5 CO1: Develop simple applications | Chalk and board teach- | Quiz/assignments, Ses-
Programming using Java primitives ing augmented by | sional,
ICT 2155 ower point presenta- L
( ) S5 CO2: Implement OOP Concepts ’?ion P P End semester examination
using JAVA
— Frequent tutorials con-
G4 CO3: Use inbuilt library packages | qycted to acquire bet-
of JAVA ter comprehension and
S6 CO4: Develop Java application us- | Problem solving skills
ing object oriented concepts
S5 CO5: Write simple concurrent
programs using
Principles ST CO1: Outline the basics of data | Chalk and board teach- | Quiz/assignments, Ses-
of Data communication ing augmented by | sional,
Communication ower point presenta- L
S5 CO2: Compute frame check se- b P P End semester examination
(ICT 2156) . tion
guence and error correction
. : Frequent tutorials con-
S1 CO3: Explain data link layer pro- | qycted to acquire bet-
tocol ter comprehension and
s1 CO4: Compute the performance | Problem solving skills
of media access
Data Structures S8 CO1: Identify suitable data struc- | To augment and en- | Viva, execution check, re-
Lab (ICT 2161) tures for the given problem hance the comprehen- | cording experimental re-
. , sion of the concepts | sults,
S8 CO2: Associate suitable search- - P ]
i d i hni for th taught during the the End semester examination
ing anOI sorting techniques for the ory courses, students
given data structure are given real-life pro-
S8 CO3: Demonstrate the work- | gramming problems in-
ing of linear and non-linear data volving those concepts.
structure
Digital Systems S5 CO1: Interpret the working of a | To augment and en- | Viva, execution check, re-
Lab (ICT 2162) digital circuit hance the comprehen- | cording experimental re-
. . .| sion of the concepts | sults,
S5 CO2: Design a digital logic circuit : P )
f i bl b lvi taught during the the End semester examination
or-a given probiem Dy applying ory courses, students are
the principles of digital design given real-life program-
ming problems involving
those concepts.
Object Oriented S8 CO1: Implement Object Oriented | To augment and en- | Viva, execution check, re-
Programming Lab Programming Concepts hance the comprehen- | cording experimental re-
ICT 2163 sion of the concepts | sults,
( ) S8 CO2: Use and create packages - P ]
di f llecti imol taught during the the End semester examination
and interfaces, cho eoc”t.|ons, imple- | 1 “courses, students
ment exception handling are given real-life pro-
S8 CO3: Implement string programs, | 9ramming problems in-

use input/output streams, create

volving those concepts.
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Course (name

Learning and teaching
activities related to

Assessment activities
(formative and summative)

and code) IR | R RTE EETE) CI e each course/paper related to each course/
learning outcome paper learning outcome
Mathematics - IV S1 CO1: Discuss the relevance of | Chalk and board teach- | Quiz/assignments, Ses-
(MAT 2256) probability in engineering prob- | ing augmented by power | sional,
lems. point presentation £ L
nd semester examination
S1 CO2: Explain the concepts of ran- | Frequent tutorials con-
dom variable and probability dis- | ducted to acquire bet-
tribution ter comprehension and
— — problem solving skills
S1 CO3: Identify situation where dif-
ferent discrete probability distri-
bution can be applied.
ST CO4: Use suitable continuous
distributions to various situa-
tions.
ST CO5: Understand the measures
of probability distributions, point
estimations and interval estima-
tions.
Computer S1 CO1: lllustrate the proper usage | Chalk and board teach- | Quiz/assignments, Ses-
Network of various protocols that has been | ing augmented by power | sional,
Protocols used in the different layers of | point presentation £ R
) nd semester examination
(ICT 2251) TCP/IP protocol suite F : )
requent tutorials con
S1 CO2: Interpolate the basic pro- | ducted to acquire bet-
tocols of computer networks in | ter comprehension and
network design and implemen- | problem solving skills
tation
S5 CO3: Apply various protocols to
solve challenges in a given sce-
nario
Computer ST CO1: Recall 8086 architecture Chalk and board teach- | Quiz/assignments, Ses-
Organization . ing augmented by | sional,
ang S5 CO2: Write a§semb|y language po?/ver p%int presenta¥ e o
Microprocessor programs using development tion na semester examination
Systems tools F ial
(ICT 2252) S1 CO3: Understand the interfacing | 4. e 1o woria® €on-
: : 9 | ducted to acquire bet-
of programmable devices to 8086 | ey comprehension and
microprocessor problem solving skills
S1 CO4: Understand the organiza-
tion of various parts in computer
system
ST CO5: Design building blocks of

computer system
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Course (name

Learning and teaching
activities related to

Assessment activities
(formative and summative)

and code) IR | R RTE EETE) CI e each course/paper related to each course/
learning outcome paper learning outcome
Design and S1 CO1: Understand asymptotic no- | Chalk and board teach- | Quiz/assignments, Ses-
Analysis of Al- tations to represent the complexi- | ing augmented by power | sional,
gorithms (ICT ties of algorithms point presentation End R
2253) . _ nad semester examination
S1 CO2: Understand the basic con- | Frequent tutorials con-
cepts of graph traversal methods | ducted to acquire bet-
: : ter comprehension and
G4 C_O3_: Apply various algorlthm_ de- problem solving skills
signing techniques for a given
problem
S5 CO4: Comprehend the basic con-
cepts of trees and hashing tech-
niques
S1 CO5: Understand NP complete
and NP hard problems
Operating Sys- S1 CO1: Acquire detailed under- | Chalk and board teach- | Quiz/assignments, Ses-
tems (ICT 2254) standing of operating system | ing augmented by power | sional,
functionalities point presentation £ —
nd semester examination
G26 CO2: Apply the knowledge to | Frequent tutorials con-
solve issues in process as well as | ducted to acquire bet-
memory management ter comprehension and
problem solving skills
ST CO3: Able to understand the fun-
damental concepts of real time
operating
S1 CO4: Apply the knowledge to un-
derstand modern operating sys-
tems concepts
Algorithms Lab S8 CO1: Implement an algorithm to | To augment and en- | Viva, execution check, re-
(ICT 2261) find path between any two verti- | hance the comprehen- | cording experimental re-
ces in the given graph sion of the concepts | sults,
S8 CO2: Apply the knowledge of éar;g?(t)udrggggstg%;gfs End semester examination
shortest path algorithms for real | | 4 given real-life pro-
world problems. gramming problems in-
S8 CO3: Implement Greedy, Divide | volving those concepts.
and Conquer, Dynamic Program-
ming, Back tracking and Branch
and Bound techniques to solve
different problems.
S8 CO4: Implement approximation

algorithm for travelling sales per-
son and vertex cover problem.
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Course (name

Learning and teaching
activities related to

Assessment activities
(formative and summative)

and code) IR | (R T G e each course/paper related to each course/
learning outcome paper learning outcome
Microprocessor S1 CO1: Use assembly language de- | To augment and en- | Viva, execution check, re-
Systems Lab velopment tool hance the comprehen- | cording experimental re-
ICT 2262 sion of the concepts | sults,
( ) S1 CO2: Extend the knowledge of - P )
i i f iti ffici taught during the the End semester examination
Instruction set tor writing efticient ory courses, students
programs are given real-life pro-
S5 CO3: Use subroutine concepts in | 9ramming problems in-
programming VO|V|ng those Concepts.
S5 CO4: Write the programs using
DOS interrupts
S5 CO5: Apply the knowledge of ad-
vanced screen processing concepts
Operating ST CO1: Understand the working of | To augment and en- | Viva, execution check, re-
Systems Lab UNIX based operating system hance the comprehen- | cording experimental re-
ICT 2263 sion of the concepts | sults,
( ) S1 CO2: lllustrate the process man- - P ]
i i taught during the the End semester examination
agement in operating systems. ory courses, students
S8 CO3: Implement CPU scheduling as | are given real-life pro-
well as synchronization algorithms. | gramming problems in-
volving those concepts.
S8 CO4: Implement algorithms used
to understand the functionality of
modern operating systems.
Essentials of G28 CO1: Make comparisons of project | Chalk and board teach- | Quiz/assignments, Ses-
Management alternatives during the planning | ing augmented by | sional,
(HUM 3052) and implementation phases Egﬂwer point presenta- End semester examination
S12 CO2: Determine the future value _
of a payment made in the present | Frequent tutorials con-
— : ducted to acquire bet-
S12 CO3: Distinguish the present | ter comprehension and
value of a payment to be made in problem solving skills.
the future _ _
Group disscussion
S12 CO4: Estimate the future value of
periodic payments
S12 CO5: Compare and contrast the
interest rate required on an in-
vestment to achieve a future sum
G28 CO6 : Compute the annual worth
of proposed alternatives
G28 CO7 : Describe the best time to
replace an aging asset
G28 CO8: Explain the best method of

depreciation to minimize tax li-
ability
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Course (name

Learning and teaching
activities related to

Assessment activities
(formative and summative)

and code) IR | (R T G e each course/paper related to each course/
learning outcome paper learning outcome
Cyber Security S11 CO1: Understand the basics of cy- | Chalk and board teach- | Quiz/assignments, Ses-
(ICT 3151) ber security. ing augmented by | sional,
ower point presenta- I
511 CO2: Evaluate attacks on operat- | bo ' Do P End semester examination
ing system, network and web.
— Frequent tutorials con-
S11 CO3:Analyze the existing vulnera- | qycted to acquire bet-
bilities and propose solutions. ter comprehension and
G1 CO4: Examine real case studies of | Problem solving skills
cyber security incidents and their
mitigation.
Database Sys- ST CO1: Understand the database | Chalk and board teach- | Quiz/assignments, Ses-
tems (ICT 3152) concepts. ing augmented by | sional,
ower point presenta- o
S5 CO2: Apply procedural and non- '?ion P P End semester examination
procedural language constructs _
to manage database system Frequent tutorials con-
, , ducted to acquire bet-
S5 CO3: Design database using data | ter comprehension and
modelling tool and normalization | yroplem solving skills
concepts
S1 CO4: Describe transaction man-
agement and concurrency control
concepts
S1 CO5: Interpret the unstructured
databases
Embedded Sys- ST CO1: Familiarise with the salient | Chalk and board teach- | Quiz/assignments, Ses-
tems (ICT 3153) features of embedded systems ing augmented by | sional,
. ower point presenta- C
S1 CO2: lllustrate the architecture of | boo'o Do P End semester examination
ARM Cortex- M microcontroller
- : — Frequent tutorials con-
S5 CO3: Familiarise with the efficient | jcted to acquire bet-
software design for embedded | tor comprehension and
systems problem solving skills
S1 CO4: Outline software develop-
ment for ARM Cortex-M micro-
controller
S5 CO5: Design real world systems

using ARM Cortex-M microcon-
troller
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Course (name

Learning and teaching
activities related to

Assessment activities
(formative and summative)

and code) IR | (R T G e each course/paper related to each course/
Iearning outcome paper Iearning outcome
Software ST CO1: Understand the basics of | Chalk and board teach- | Quiz/assignments, Sessional,
Sggrw;eie;gg software development life .cycle.. g}gﬁtugrrgse;tgiigx POWer | £ cemester examination
S1 CO2: Understand the basic prin-
ciples behind software configura- | Frequent tutorials con-
tion and risk management ducted to acquire bet-
. | he | ; ter comprehension and
S1 CO3.. Explore the ymportance o] problem solving skills
requirement analysis through sce-
nario based exercise
S1 CO4: Adapt software design strate-
gies using object oriented concepts
G4 CO5: Identify a suitable testing
strategy to validate a given soft-
ware application
Database S8 CO1: Implement a graphical user | To augment and en- | Viva, execution check, re-
Systems Lab interface (GUI) and access data- | hance the comprehen- | cording experimental re-
(ICT 3161) base through GUI using an inte- | sion of the concepts | sults,
grated development environment.: | taught during the the- o
End semester examination
_ . ory courses, students
S8 CO2: Design, create and query ; I-lif
the relational database using are given rearitte pro-
tructured | gramming problems in-
structured query language. volving those concepts.
S8 CO3: Demonstrate the working
of procedural and non-procedural
language.
S8 CO4: Perform create, read, update
and delete operations on MongoDB
S8 CO5: Implement a mini project
that provides solution to a real
world problem.
Embedded S5 CO1: Recall the basics of an em- | To augment and en- | Viva, execution check, re-
Systems Lab bedded system hance the comprehen- | cording experimental re-
ICT 3162 i f th |
(ICT3162) S5 CO2: Program an embedded sys- ?onh? dt © C,?hnc?[ﬁts sults,
tem using ARM controller aug unng the e~ 1 e g semester examination
ory courses, students are
S5 CO3: Design, implement and test | given real-life program-
an embedded system. ming problems involving
those concepts.
Network S6 CO1: Implement client server | To augment and en- | Viva, execution check, re-
Programming socket programming hance the comprehen- | cording experimental re-
and Simulation S5 CO2: Simulate the network con- | 51°" of the concepts | sults,

Lab (ICT 3163)

cepts using packet tracer.

taught during the the-
ory courses, students are
given real-life program-
ming problems involving
those concepts.

End semester examination
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Course (name

Learning and teaching
activities related to

Assessment activities
(formative and summative)

and code) IR | (R T G e each course/paper related to each course/
learning outcome paper learning outcome
Engg. G28 CO1: Understand the roles of | Chalk and board teach- | Quiz/assignments, Sessional,
Economics. mangers, prmoples of manage- | ing augmented.by POWer | £ | cemester examination
and Financial ment, and managerial skills point presentation
Management . :
J G28 CO2: Develop an organization | Frequent tutorials con-
(HUM 3051) i
structure and plan for manpower | ducted to acquire bet-
in a given business organization ter comprehension and
— problem solving skills
G28 CO3: Set objectives and propose
strategies to accomplish them in
a business
G9 CO4: Apply leadership and moti-
vational theories in the organiza-
tional context
G26 CO5: Acquire budgetary skills
G28 CO6: Understand the salient in-
ternational business theories and
practices
G28 CO7: Prepare a business plan
Data S5 CO1: Apply pre-processing tech- | Chalk and board teach- | Quiz/assignments, Sessional,
Warehousing nigues on datasets ing augmented by power I
e . . End semester examination
and Data Mining . point presentation
S5 CO2: Describe the data ware-
(ICT 3251) ; o .
house architecture for facilitating | Frequent tutorials con-
querying ducted to acquire bet-
: — ter comprehension and
S5 CO3: Identify data mining tech- | yroplem solving skills
niques and apply on datasets
S5 CO4: Identify web mining tech-
nigues
Distributed S1 CO1: Understand basic concepts | Chalk and board teach- | Quiz/assignments, Sessional,
Systems of distributed systems ing augmented by power N
(ICT 3252) oint presentation End semester examination
ST CO2: Understand various tech- P P .
niques used for communication | Frequent tUtOfIEﬂS con-
between distributed systems ducted to acquire bet-
: ter comprehension and
S1 CO3: Anallyze ’.the. requirements | roplem solving skills
for designing distributed file sys-
tem and shared memory
S1 CO4: Understand the issues per-
taining to coordination, consist-
ency, fault tolerance for a distrib-
uted system
S1 CO5: Identify the concepts of dis-

tributed system to design any dis-
tributed application
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Course (name

Learning and teaching
activities related to

Assessment activities
(formative and summative)

and code) IR | (R T G e each course/paper related to each course/
learning outcome paper learning outcome
Advanced S6 CO1: Recognize the emerging | To augment and en- | Viva, execution check, re-
Technology Lab technology used in the software | hance the comprehen- | cording experimental re-
(ICT 3261) industry sion of the concepts | sults,
_ taught during the the- R
S6 coz: Consf[r#ctk]the d?tab_ase that ory courses, students End semester examination
interacts with the application are given real-life pro-
S6 CO3: Develop the GUI for the ap- | 9ramming problems in-
plication volving those concepts.
S6 CO4: Select the appropriate tools
and technigues to implement ap-
plication
Data S5 CO1: ldentify suitable pre- | To augment and en- | Viva, execution check, re-
Warehousing processing techniques for various | hance the comprehen- | cording experimental re-
and Data Mining dataset sion of the concepts | sults,
Lab (ICT 3262) ' taught during the the- o
S5 CO2: Develop data warehouse ory courses, students are End semester examination
given real-life program-
S5 CO3: Apply suitable data mining | Ming problems involving
technique on preprocessed data | those concepts.
Internet Tools S8 CO1: Design and develop dy- | To augment and en- | Viva, execution check, re-
and Technology namic web pages with good aes- | hance the comprehen- | cording experimental re-
Lab (ICT 3263) thetic sense of designing and lat- | sion of the concepts | sults,
est technical know-how's taught during the the- End R
ory courses, students na semester examination
S8 CO2: Have a good understand- | .2 given re:al-life oro-
ing of \l/Veb AppIT|cat||on Tﬁrmmolk; gramming problems in-
ogies, Internet Tools other we volving those concepts.
services
S8 CO3: Understand and implement
the client and server side pro-
gramming for a Web application
using latest tools
Industrial G15 CO1: Be acquainted with work- | Students are required | Students are required to
Training ing environment at the Software | to undergo a compul- | appear for the viva-voce
(ICT 4298) Industries. sory 4 week industrial | based on the work done
] . , training anytime after | during the internship.
S6 COZ.B;_\ acqu'am’|[ed WI'[E pSrofc- the fourth semester in
esses that are in place at the Softt- an industry.
ware Industries.
G21 CO3:Familiarize the challenges as
Software professionals.
G14 CO4:Effectively write a technical

report.
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Learning and teaching Assessment activities
Course (name Competance | Course/paper learning outcomes activities related to (formative and summative)
and code) P pap 9 each course/paper related to each course/
learning outcome paper learning outcome
Project Work / G6 CO1: Identify real world problems | Final semester project | Students are required to
Practice School in the field of information and | has to be undertaken in | update their respective in-
(ICT 4299) communication technology. an IT industry working | ternal guide (faculty mem-
] . _ _ on the industrial prob- | ber assigned from the de-
55 COZl De5|tgrt1l methodologies with | a5 gefined by the | partment) on weekly basis
implementation. concerned company. about the work done. Also
they are required to ap-
G14 CO3: Write technical report pear for in person presen-

tation cum demo followed

by viva-voce on two oc-
G14 CO4: Communicate effectively. casions: midterm and end

sem.
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Table 6.6.2
cluster 1 cluster 2 cluster 3 Cluster 4 Cluster 5 | Cluster 6
5l=|3|8|a|5|alz|8|8|8|5] & 8|8

MAT 2155 | Mathematics - Il X
ICT 2151 Data Structures X | XX
ICT 2152 Digital Systems X | X X
ICT 2155 Object Oriented Programming X X X
ICT 2156 Principles of Data Communication X X
ICT 2161 Data Structures Lab X
ICT 2162 Digital Systems Lab X
ICT 2163 Object Oriented Programming Lab X
MAT 2256 | Mathematics - IV X
ICT 2251 Computer Network Protocols X X
ICT 2252 Computer Organization and Micro- X X

processor Systems
ICT 2253 Design and Analysis of Algorithms X | X X
ICT 2254 Operating Systems X X
ICT 2261 Algorithms Lab X
ICT 2262 Microprocessor Systems Lab X X
ICT 2263 Operating Systems Lab X X X
HUM 3052 | Essentials of Management X X
ICT 3151 Cyber Security X X
ICT 3152 Database Systems X X
ICT 3153 Embedded Systems X X
ICT 3154 Software Engineering X | X
ICT 3161 Database Systems Lab X X
ICT 3162 Embedded Systems Lab X X
ICT 3163 Network Programming and Simulation

Lab X X
HUM 3051 | Engg. Economics and Financial Manage-

ment X X X
ICT 3251 Data Warehousing and Data Mining X
ICT 3252 Distributed Systems X
ICT 3261 Advanced Technology Lab X X
ICT 3262 Data Warehousing and Data Mining Lab X
ICT 3263 Internet Tools and Technology Lab X X
ICT 4298 Industrial Training X X X X
ICT 4299 Project work/Practice school X X X X
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Length of the programme

—c0d Student workload

Table 7.2

Course/paper

Number of
contact hours

Number of hours students need to work on this course/paper outside the
classroom in order to successfully meet the course/paper requirements
(revision of notes, completion of assignments, preparation of presentations,
work in the library, preparation for intermediate and final assessments, etc.)

etc

4 credit course such as ICT 4 Each 4 credit involves 4 hours of in-class contact followed by 12 hourse

2151, 2152, ICT2153 etc of out of class work on revision of notes, completion of assignments, and
work in the library per week.

3 credit course ICT 3151, 3152, 3 Each 3 credit involves 3 hours of in-class contact followed by 9 hourse of

ICT3153 etc out of class work on revision of notes, completion of assignments, and
work in the library per week.

2 credit lab such as ICT2161, 4 Each 2 credit lab involves 1 hour of tutorial and 3 hours of Conducting

ICT 2162 lab experiments followed by 6 hourse of out of class work on writing the
records, completion of pending experiments.

1 credit lab such as ICT 4298 3 Each 1 credit lab involves 3 hours of conducting lab experiments fol-

lowed by 3 hourse of out of class work on writing the records, comple-
tion of pending experiments.

1 credit industrial training

Students spend approximately 48 hours per week (8* 6) for a period of 4
week in the industry.

12 credit project wordk

Students spend approximately 48 hours per week (8* 6) for a period of 4
Month in the industry/academia

For each academic contact hours for theory courses a student needs to put in a minimum
of three hours of effort outside the class to comprehend the content covered during the
contact hours and completing the assignments or practice problems. The efforts put in
by the students outside the class for each contact hours can be inferred from the grades
obtained by a particular students.

33

Degree Programme. B. Tech (Information Technology) - Bachelor in Technology in Information Technology
Manipal Academy of Higher Education




LENGTH OF THE PROGRAMME AND STUDENT WORKLOAD

Students workload, hours
Contact hours | Independent Total
c (Guided work (self- Others: Students' | ECTS
Semester (t:)u(;se Course Learning, learning, non | Continuous | Workload | Credits
el face to face face-to-face | Assessment | (F+G+H), | (I / 30)
activities, activities, (Test, Quiz, hours
lectures, labs, revision, Final Exam)
tutorials, etc | homework, etc)
MAT 2155 | Mathematics - Il 36 54 6,2 96,2 3,20
ICT 2153 Data Structures 48 72 6,2 126,2 4,20
ICT 2154 Digital Systems 48 72 6,2 126,2 4,20
ICT 2155 Object Oriented Programming 48 72 6,2 126,2 4,20
3 ICT 2156 Principles of Data Communica- 48 72 6,2 126,2 4,20
tion
ICT 2162 Data Structures Lab 36 18 2,0 56,0 1,86
ICT 2163 Digital Systems Lab 36 18 2,0 56,0 1,86
ICT 2164 Object Oriented Programming 36 18 2,0 56,0 1,86
Lab
MAT 2256 | Mathematics - IV 36 54 6,2 96,2 3,20
ICT 2255 Computer Network Protocols 48 72 6,2 126,2 4,20
ICT 2256 Computer Organization and Mi- 36 54 6,2 96,2 3,20
croprocessor Systems
ICT 2257 Design and Analysis of Algorithms 48 72 6,2 126,2 4,20
4 ICT 2258 Operating Systems 48 72 6,2 126,2 4,20
*oR K kkx Open Elective - | 36 54 6,2 96,2 3,20
ICT 2263 Algorithms Lab 36 18 2,0 56,0 1,86
ICT 2264 Microprocessor Systems Lab 36 18 2,0 56,0 1,86
ICT 2265 Operating Systems Lab 36 18 2,0 56,0 1,86
HUM 3152 | Essentials of Management 36 54 6,2 96,2 3,20
ICT 3156 Cyber Security 36 54 6,2 96,2 3,20
ICT 3157 Database Systems 36 54 6,2 96,2 3,20
ICT 3158 Embedded Systems 48 72 6,2 126,2 4,20
5 ICT 3159 Software Engineering 48 72 6,2 126,2 4,20
*okk okokk Open Elective - I 36 54 6,2 96,2 3,20
ICT 3163 Database Systems Lab 36 18 2,0 56,0 1,86
ICT 3164 Embedded Systems Lab 36 18 2,0 56,0 1,86
ICT 3165 Network Programming and Simu- 36 18 2,0 56,0 1,86
lation Lab

34

Degree Programme. B. Tech (Information Technology) - Bachelor in Technology in Information Technology
Manipal Academy of Higher Education




LENGTH OF THE PROGRAMME AND STUDENT WORKLOAD

Students workload, hours
Contact hours | Independent Total
c (Guided work (self- Others: Students' | ECTS
Semester gu(;se Course Learning, learning, non | Continuous | Workload | Credits
el face to face face-to-face | Assessment | (F+G+H), | (I / 30)
activities, activities, (Test, Quiz, hours
lectures, labs, revision, Final Exam)
tutorials, etc | homework, etc)
HUM 3151 | Engg. Economics and Financial 36 54 6,2 96,2 3,20
Management
ICT 3253 Data Warehousing and Data Min- 36 54 6,2 96,2 3,20
ing
ICT 3254 Distributed Systems 36 54 6,2 96,2 3,20
|CT **** Program Elective - | 36 54 6,2 96,2 3,20
6 ICT ***x* Program Elective I 36 54 6,2 96,2 3,20
xokok ko k Open Elective - Il 36 54 6,2 96,2 3,20
ICT 3264 Advanced Technology Lab 36 18 2,0 56,0 1,86
ICT 3265 Data Warehousing and Data 36 18 2,0 56,0 1,86
Mining Lab
ICT 3266 Internet Tools and Technology 36 18 2,0 56,0 1,86
Lab
[CT **** Program Elective - Il 36 54 6,2 96,2 3,20
ICT **** Program Elective - IV 36 54 6,2 96,2 3,20
. [CT **** Program Elective- V 36 54 6,2 96,2 3,20
ICT **** Program Elective- VI 36 54 6,2 96,2 3,20
[CT **** Program Elective- VII 36 54 6,2 96,2 3,20
**% x%%x% | Open Elective - IV 36 54 6,2 96,2 3,20
g ICT 4298 Industrial Training 0 96 0,0 96,0 3,20
ICT 4299 Project work/Pracitice school 0 384 1,5 385,5 12,85
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—=O)erall consistency of the programme __

All Core Courses contribute to the achievement of one programme-level learning outcome.

Each course is associated with 3 to 5 course outcomes (COs) . Quizzes, sessional tests and
end semester examination are used to assess course outcomes. These CO assessments are
mapped to one or more program outcome.

Table 8.4.1

Metaprofile Custer

S Course/paper learning outcomes
(name and code) 1 213|als
Mathematics — Il | CO1: Learn algebraic structures and their importance X
(MAT 2155) CO2: Understand the combinatorial theory X
CO3: Know the basic concept in graph theoryvertices in a network. X
CO4: Understand how to construct valid mathematical statements and argu- | X
ments.
Data Structures CO1: Relate the concepts of arrays, dynamic memory management, class, X
(ICT 2151) searching, sorting
CO2: lllustrate the working of linear and non-linear data structure.
CO3: Apply the appropriate data structure to solve real world problems.
Digital Systems CO1: Identify the applications of various elements of digital system abstractions
(€T 2152) CO2: Transform complex Boolean expressions using Boolean theorems, K- | X
Map, tabulation methods.
CO3: Design combinational and sequential logic circuits. X
CO4: Classify different memory devices of a computer X
Object Orignted CO1: Develop simple applications using Java primitives X
(F;rco_rgga1r2r3n)|ng CO2: Implement OOP Concepts using JAVA X
CO3: Use inbuilt library packages of JAVA X
CO4: Develop Java application using object oriented concepts X
CO5: Write simple concurrent programs using X
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OVERALL CONSISTENCY OF THE PROGRAMME

Metaprofile Custer

Course Course/paper learning outcomes
(name and code) pap s 1 2|34 |5]|6
Principles of Data | CO1: Outline the basics of data communication X
Communication .
(ICT 2154) CO2: Compute frame check sequence and error correction X

CO3: Explain data link layer protocol

CO4: Compute the performance of media access

Data Structures CO1: Identify suitable data structures for the given problem

Lab (ICT 2161 . , _ . : :
3 ( ) CO2: Associate suitable searching and sorting techniques for the given data

structure

CO3: Demonstrate the working of linear and non-linear data structure X

Digital Systems CO1: Interpret the working of a digital circuit

Lab (ICT 2162 _ . S . . .
3 ) CO2: Design a digital logic circuit for a given problem by applying the princi-

ples of digital design

Object Oriented | CO1: Implement Object Oriented Programming Concepts

Programming

Lab (ICT 2163) COZ: Use and create packages and interfaces, collections, implement excep-

tion handling

CO3: Implement string programs, use input/output streams, create X
Mathematics - IV | CO1: Discuss the relevance of probability in engineering problems.
MAT 2256 . . . S
( ) CO2: Explain the concepts of random variable and probability distribution

CO3: Identify situation where different discrete probability distribution can

be applied.

CO4: Use suitable continuous distributions to various situations.

CO5: Understand the measures of probability distributions, point estimations

and interval estimations.
Computer CO1: lllustrate the proper usage of various protocols that has been used in | X
Network the different layers of TCP/IP protocol suite
Protocols (ICT . :
2251) ( CO2: Interpolate the basic protocols of computer networks in network de- | X

sign and implementation

CO3: Apply various protocols to solve challenges in a given scenario X
Computer CO1: Recall 8086 architecture X
Organization and _ .
I\/Iigroprocessor CO2: Write assembly language programs using development tools X
Systems (ICT CO3: Understand the interfacing of programmable devices to 8086 micro- | X
2252) processor

CO4: Understand the organization of various parts in computer system

CO5: Design building blocks of computer system
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OVERALL CONSISTENCY OF THE PROGRAMME

Course Metaprofile Custer

Course/paper learning outcomes
(name and code) 1 20131al5]6

Design and CO1: Understand asymptotic notations to represent the complexities of algo- | X
Analysis of rithms

Algorithms .

(ngT 2|253) CO2: Understand the basic concepts of graph traversal methods X

CO3: Apply various algorithm designing techniques for a given problem

CO4: Comprehend the basic concepts of trees and hashing techniques

CO5: Understand NP complete and NP hard problems

Operating CO1: Acquire detailed understanding of operating system functionalities

Systems . .

(I>(/ZT 2254) CO2: Apply the knowledge to solve issues in process as well as memory X
management

CO3: Able to understand the fundamental concepts of real time operating

CO4: Apply the knowledge to understand modern operating systems con-
cepts

Algorithms Lab CO1: Implement an algorithm to find path between any two vertices in the | X
(ICT 2261) given graph

CO2: Apply the knowledge of shortest path algorithms for real world problems.

CO3: Implement Greedy, Divide and Conquer, Dynamic Programming, Back
tracking and Branch and Bound techniques to solve different problems.

CO4: Implement approximation algorithm for travelling sales person and X
vertex cover problem.

Microprocessor CO1: Use assembly language development tool

Syst Lab : : " .
(|>(/25Te2r2562? CO2: Extend the knowledge of instruction set for writing efficient programs

CO3: Use subroutine concepts in programming

CO4: Write the programs using DOS interrupts

COS5: Apply the knowledge of advanced screen processing concepts

Operating CO1: Understand the working of UNIX based operating system
Systems Lab 21l h . . X
(ICT 2263) CO2: lllustrate the process management in operating systems.

CO3: Implement CPU scheduling as well as synchronization algorithms.

CO4: Implement algorithms used to understand the functionality of modern
operating systems.
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OVERALL CONSISTENCY OF THE PROGRAMME

Metaprofile Custer

S Course/paper learning outcomes
(name and code) pap 9 1 2131456
Essentials of CO1: Make comparisons of project alternatives during the planning and im- X
Management plementation phases
(HUM 3052)

CO2: Determine the future value of a payment made in the present

CO3: Distinguish the present value of a payment to be made in the future

CO4: Estimate the future value of periodic payments

X | X | X | X

CO5: Compare and contrast the interest rate required on an investment to
achieve a future sum

CO6 : Compute the annual worth of proposed alternatives

CO7 : Describe the best time to replace an aging asset

CO8: Explain the best method of depreciation to minimize tax liability

Cyber Security CO1 :Understand the basics of cyber security.

ICT 3151 .
I(Database) CO2:Evaluate attacks on operating system, network and web.
Systems CO3:Analyze the existing vulnerabilities and propose solutions.
(ICT 3152)
CO4: Examine real case studies of cyber security incidents and their mitigation.
CO1: Understand the database concepts.
CO2: Apply procedural and non-procedural language constructs to manage X
database system
CO3: Design database using data modelling tool and normalization concepts X
CO4: Describe transaction management and concurrency control concepts X
CO5: Interpret the unstructured databases X
Embedded CO1: Familiarise with the salient features of embedded systems X
Systems _ .
(IéT 3153) CO2: lllustrate the architecture of ARM Cortex- M microcontroller X
CO3: Familiarise with the efficient software design for embedded systems X
CO4: Outline software development for ARM Cortex-M microcontroller X
CO5 : Design real world systems using ARM Cortex-M microcontroller X
Software CO1: Understand the basics of software development life cycle.
Engineerin
(IC%I31 SZIDg CO2: Understand the basic principles behind software configuration and risk

management

CO3: Explore the importance of requirement analysis through scenario | X
based exercise

CO4: Adapt software design strategies using object oriented concepts X

CO5: Identify a suitable testing strategy to validate a given software application X
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OVERALL CONSISTENCY OF THE PROGRAMME

Metaprofile Custer

S Course/paper learning outcomes
(name and code) 9 213|als
Database Systems | CO1: Implement a graphical user interface (GUI) and access database X
Lab (ICT 3161) through GUI using an integrated development environment.:
CO2: Design, create and query the relational database using structured X
query language.
CO3: Demonstrate the working of procedural and non-procedural language.
CO4: Perform create, read, update and delete operations on MongoDB
CO5 : Implement a mini project that provides solution to a real world problem. X
Embedded CO1: Recall the basics of an embedded system
Systems Lab .
(I%T 3162) CO2: Program an embedded system using ARM controller
CO3: Design, implement and test an embedded system. X
Network CO1: Implement client server socket programming X
Programming and . .
Simgulationngb CO2: Simulate the network concepts using packet tracer. X
(ICT 3163)
Engg. Economics | CO1: Understand the roles of mangers, principles of management, and X
and Financial managerial skills
Management . . .
9 CO2: Develop an organization structure and plan for manpower in a given X
(HUM 3051) ) o
business organization
CO3: Set objectives and propose strategies to accomplish them in a business
CO4: Apply leadership and motivational theories in the organizational context X
CO5: Acquire budgetary skills X
CO6: Understand the salient international business theories and practices X
CO7: Prepare a business plan
Data CO1: Apply pre-processing techniques on datasets X
Warehousing and _ . . .
Data I\/Iiningg CO2: Describe the data warehouse architecture for facilitating querying X
(ICT 3257) CO3: Identify data mining techniques and apply on datasets X
CO4: Identify web mining techniques X
Distributed CO1: Understand basic concepts of distributed systems
Syst _ . . :
ystems CO2: Understand various techniques used for communication between dis-
(ICT 3252) .
tributed systems
CO3: Analyze the requirements for designing distributed file system and
shared memory
CO4: Understand the issues pertaining to coordination, consistency, fault
tolerance for a distributed system
CO5: Identify the concepts of distributed system to design any distributed
application
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OVERALL CONSISTENCY OF THE PROGRAMME

ol ) ) Metaprofile Custer
Course/paper learning outcomes
(name and code) 1 213|als5]|6
Advanced CO1: Recognize the emerging technology used in the software industry X
Technol Lab . . .
(IET 3(2)601%)/ CO2: Construct the database that interacts with the application X
CO3: Develop the GUI for the application X
CO4: Select the appropriate tools and techniques to implement application X | X
Data CO1: Identify suitable pre-processing techniques for various dataset X
Warehousin
andreDac’)[Z ,I\/”gmng CO2: Develop data warehouse X
Lab (ICT 3262) CO3: Apply suitable data mining technique on preprocessed data X
Internet Tools CO1: Design and develop dynamic web pages with good aesthetic sense of X
and Technology | designing and latest technical know-how's
Lab (ICT 3263 _ . . .
( ) CO2: Have a good understanding of Web Application Terminologies, Inter- X
net Tools other web services
CO3: Understand and implement the client and server side programming for X | X
a Web application using latest tools
Industrial CO1: Be acquainted with working environment at the Software Industries. X
Trainin
(IC+ !12%8) CO2:Be acquainted with processes that are in place at the Software Industries. X
CO3:Familiarize the challenges as Software professionals. X
CO4:Effectively write a technical report. X
Project Work / CO1: Identify real world problems in the field of information and communi- X
Practice School cation technology.
ICT 4299
( ) CO2: Design methodologies with implementation. X
CO3: Write technical report
CO4: Communicate effectively. X
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—iietnal Quality Control/Enhancement __

The feedback is taken from academia and industry experts regarding the effectiveness of the
programme.

Department Curriculum Committee (DCC) and Board of Studies (BoS) comprises of experts
from academia and industry, will be involved in analyzing feedback and deciding on the
further improvements.

In order to meet the changing needs of IT industry, minor curriculum revision can be
incorporated every semester after it is approved by the Department Curriculum Committee
(DCC) and Board of Studies (BoS) . Major revision happens every 4 years. During this
curriculum conclave is conducted to take inputs from various stakeholders. Current students
are provided with an opportunity to present their dream curriculum. The feedback taken
from academia, students, alumni and industry experts regarding the effectiveness of the
programme is then put forward to Department Curriculum Committee (DCC) , Board of
Studies (BoS) and Academic Council for approval.

Course articulation matrix is created for each course. Which gives the correlation levels for
each CO to PO.

The correlation levels 1, 2 or 3 is defined as follows:
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) -: No correlation
Below is the sample course articulation matrix for the course MAT2155.

A program articulation matrix is created which maps each course with one or more POs.
Sample table for program articulation matrix is given below.
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INTERNAL QUALITY CONTROL/ENHANCEMENT

Course | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
MAT 2105 3 3 — 3 — — — — — — — — 3 — —
ICT2251 1 2 3 1 2 — 3 — — 2 1 — 1 2 1
ICT 2252 — 3 — — 3 — — — — 3 1 3 1 3 2
ICT2253 3 3 3 3 2 1 1 — — — 3 — 2 1 1
ICT2254 1 3 — 2 1 — 3 — — 1 1 — 2 1 2
ICT2261 2 2 1 2 1 — 1 — — 2 1 — 1 1 2
ICT2262 3 3 3 1 2 1 1 — — — — — 2 2 2
ICT 3151 3 3 3 — 3 2 2 3 3 — 3 3 3 1 —
ICT 3152 1 1 3 2 — — — — — — 2 3 — 3 1
ICT 3153 1 3 1 1 1 — — — — — — — 2 3 1
ICT 3154 2 2 3 1 — — — — — — — — 3 3 —
ICT 3161 3 — 2 — 2 — 2 1 2 3 3 1 3 3 —
ICT3162 2 2 2 — — — — — — — — — 2 3 —
ICT 3251 3 2 1 1 1 — — — — 1 1 3 2 — 3
ICT 3252 3 3 2 3 — — — — — — — 3 2 2 1

PO Assessment process for direct assessment is as given below:
Courses that contribute to program outcome are identified from the Program Articulation
Matrix.
For each course that contribute to a particular program outcome, weightage W, is assigned
based on the importance and Normalized Attainment Index (NAI) is calculated.
Program Outcome (PO) Attainment Index (Al) using the direct assessment is calculated by
adding the NAI's of all the subjects mapped to a PO.
Below table shows PO attainment computed.
Course PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO01 | PSO02 | PSO03

PO Attainment | 0.74 | 0.70|0.70|0.69 | 0.74 | 0.76 | 0.75|0.79 | 0.81 | 0.74 | 0.72 | 0.75 | 0.65 | 0.68 | 0.69

For each program outcome, performance indicators (Assessment criteria) and their targets
are defined as shown below.
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INTERNAL QUALITY CONTROL/ENHANCEMENT

PO Attainment Index (Al) Rubric

particulars Excellent Very Good Satisfactory Needs improvements
PO Attainment >=75 >=70 >=65 <65
Analysis of PO attainment (Direct)
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 PSO1 PSO2 PSO3
0.74 | 0.70 | 0.70 | 0.69 | 0.74 | 0.76 | 0.75 | 0.79 | 0.81 | 0.74 | 0.72 | 0.75 | 0.65 | 0.68 | 0.69
Very | Very | Very | Satis- | Very | Excel- | Excel- | Excel- | Excel- | Very | Very | Excel- | Satis- | Satis- | Satis-
Good | Good | Good | factory | Good | lent lent lent lent | Good | Good | lent |factory|factory |factory

If the assessed data meets the performance targets which are specified in the previous step,
the outcome is attained. Otherwise, the Department Curriculum Committee (DCC) refines
content delivery methods/course outcomes/curriculum improvements as needed.

The flow chart for the same is depicted below.

‘ Derived POs

Graduate Atftributes of
NBA

b

Department Curriculum
Committee (DCC) discusses

and approves the Changes g

Department Faculty Council {DFC)

Assesses the PO attainment and identifies

the changes required
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10
—CLReL Relevant Aspects e

The program is (re) designed as per the guidelines and processes of the University.
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Bachelor in Technology
in Information Technology

Students’ Learning Guide

Course: Neural Networks and Fuzzy Logic

Degree: Information Technology

31 Year, Second Semester, 2019-2020

Code: ICT 4012

Language: English; Elective course (3 Credit)

Instructor: Sanjay Singh

Department of Information and Communication Technology, MIT Manipal

Students’ Learning Guide Template

l. Introduction to the Subject: Neural Networks and Fuzzy Logic
(3rd Year, 2nd Term)

1.1. Lecturer’s contact details
Sanjay Singh; Office no.:#30 (15t Floor, AB5); T/0820-2925386; Email: sanjay.singh@manipal.edu

Tutorial (Office) hours: Thursday from 9-10 am, and Friday from 2-3 pm or by appointment
via email.
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EXAMPLE OF STUDENTS’ LEARNING GUIDE

1.2. Contribution to the degree profile

This subject contributes to the academic and professional profile of the Degree of B.Tech
(Information Technology). It is an elective course and a compulsory elective for students
specializing in Soft Computing as minors. This subject is essential for the students to
equip themselves with the mathematical formalism of neural networks and fuzzy logic.
This subject provides the sufficient background to work in the area of deep learning. The
intended Learning Outcomes of this subject are: understanding of conceptual issues behind
the working of neural networks based systems; clarity on the conceptual issues behind the
working of a fuzzy logic based system; using mathematical tools to design neural network
based system for the given application; using mathematical tools to design fuzzy logic based
system for the given problem. The skills acquired in this course are adequate to take up
research and real-life problems in the area of deep neural network, machine learning and
artificial intelligence.

1.3. Competences to be developed

Specific Competences

S.C.1: Applying knowledge of mathematical principles, algorithm and computer sciences to
identify requirements, define, analyse and solve problems.

S.C.5: Design ICT systems, including modelling (formal description) of their structure and
processes

Generic Competences
G.C.1: Ability to do research

G.C.4: Ability to apply knowledge in practical situations
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EXAMPLE OF STUDENTS’ LEARNING GUIDE

Il. Student Work Plan

2.1. Distribution of activities and workload

Estimated work time Completion
Competence Contents Activities-Resources-Documentation and_/o_r
Contact Independent | submission
hours work deadlines
G.C.1: Ability to do | UNIT 1: All materials/resources will appear within | UNIT 1 UNIT 1 3 Jan to
research Introduction to | square brackets throughout the docu- | (11) (15) 24th Jan
o neural networks | ment. The [Text] are the obligatory as-
S'C'Zl' Adb|||ty to apptl.y and learning | signed text, [PPT] refers to Power Point
nloy\t/ € fge N practi- processes Presentations by the instructor, which can
cal situations be found on Piazza under resource tab. Week 1
i'c : : :d Apf|yl?hg Lecturer INTRODUCES the subject: pro-| 1 hour
nowiedge ot matn- gramme, students’ guide, degree profile
ematical principles, al- ,
gorithm and compu- [UNIT ONE: PDF document on Piazza]
ter sciences to identify Students REFLECT on introduction and 2 hours
requirements, define, profile.
analyse and solve Lecturer INTRODUCES the Generic Com-| 30 min
problems petence: indicators, descriptors, etc
S.C.5: Design ICT sys- Students REFLECT on Generic Compe- 30 mins
tems, including mod- tence.
elling (formal descrip- "FEEDBACK" from teacher. (Group tu-
tion) of their structure torial in class and individual tutorials)
and processes
1. Introduction | Lecturer INTRODUCES the basic con- | 1 hour 30 mins Week 1
to neural net- | cepts of neural networks
works [UNIT ONE: Introduction, PPT on Piazza] 30 mins
2. Neural model | Lecture by instructor 1 hour 30 min Week 2
and activation | [UNIT ONE: Simulation demo on bias] 30 min 30 min
function
3. Network Archi- | Lecture by instructor 1 hour 1 hour
tecture [UNIT ONE: PDF handouts on Piazza]
"FEEDBACK"” from teacher (individual | 30 min 30 min
tutorial)
4. Knowledge | Lecture by instructor 1 hour 1 hour Week 2
representation | [UNIT ONE: PDF handout on Piazza]
and design of Students reflect on the problems on 1 hour
neural netorks .
neural network design
5. Introduction to | Lecture by instructor 1 hour 1 hour Week 3
learning proc- [UNIT ONE: Assignment#1] 20 min 20 min
€ss [UNIT ONE: discussion and solution of as- | 40 min
signment #1]
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EXAMPLE OF STUDENTS’ LEARNING GUIDE

Estimated work time Completion
Competence Contents Activities-Resources-Documentation and-/o.r
Contact Independent | submission
hours work deadlines
6. Hebbian and | Lecture by instructor 1 hour 2 hour Week 3
other learning | [UNIT ONE: PDF handouts on Piazza] 30 min
techniques Students reflect on various types of learn-
ing algorithms
“FEEDBACK" from teacher (both group
and individual tutorial) 30 min
7. Learning task | Lecture by instructor 1 hour 1 hour
and_ MEemOory | [UNIT ONE: Practice problems] 2 hour
matrix
G.C.1: Ability to do | UNIT 2: Percep- UNIT 2 (8) | UNIT 2 (15) | 27 Jan to
research tron, regression 13 Feb
modeling, and
LMS
G.C.2: Ability to apply | 1. Introduction to | Lecture by instructor 1 hour 1 hour Week 4
knoyvledge in practi- perceptron [UNIT TWO: PDF handouts on Piazza] 1 hour
cal situations [UNIT TWO: Chapter 3 from Simon Hay-
kin's book]
S.C.1: Applying knowl- | 2. Bayes classifier | Lecture by instructor 1 hour 2 hour Week 5
edge of mathematical as linear classi- | [UNIT TWO: PDF handouts on Piazza]
principles, algo.rlthm fier [UNIT TWO: Chapter 3 from Simon Hay-
and computer sciences "
. ! . kin's book]
to identify require- , , L . .
ments, define, analyse Feed_back from teacher (individual | 30 min 30 min
and solve problems tutorial)
S.C.5: Design ICT sys- | 3. Regression Lecture by instructor 1 hour 1 hour Week 6
tems, including mod- modeling [UNIT TWO: PDF handout on Piazzal
glllng (formal descrip- [UNIT TWO: Chapter on modeling through 1 hour
tion) of their structure . ) -
regression from Simon Haykin's book]
and processes L. . .
‘Feedback’ from teacher (individual | 30 min 30 min
tutorial)
4. Introduction to | Lecture by instructor 1 hour 2 hour
LMS algorithm | [UNIT TWO: PDF handouts on Piazzal
[UNIT TWO: Chapter on LMS algorithm
from Simon Haykin's book]
5. Optimization| Lecture by instructor 1 hour 90 min

method: Gradient
descent, New-
ton’s method,
Gauss-Newton's
method

[UNIT TWO: PDF handouts on Piazza]
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EXAMPLE OF STUDENTS’ LEARNING GUIDE

Estimated work time Completion
Competence Contents Activities-Resources-Documentation and-/o.r
Contact Independent | submission
hours work deadlines
6. LMS algorithm | Lecture by instructor 1 hour 1 hour
alnd its limita- | [UNIT TWO: PDF handouts on Piazzal 20 min
tion [UNIT TWO: Practice problem on LMS al- | 1 hour 1 hour
gorithm from Hagan's book]
[First Sessional Exam] 1 hour
[UNIT TWO: Assignment#2] 20min
“Feedback” from teacher on sessional 1 hour
exam and assignment #2 perform-
ance (group tutorial)
G.C.1: Ability to do | UNIT 3: Multi- UNIT3(3) | UNIT3(6) | 14 Feb to
research layer perceptron 28 Feb
G.C.2: Ability to apply | 1. Introduction to | Lecture by instructor 1 hour 1 hour
knowledge in practi- multilayer per- | [UNIT THREE: PDF handouts on Piazza] 30 mins
cal situations ceptron [UNIT THREE: Chapter on MLP from Si- Thour | Week7
mon Haykin’s book]
S.C.1: Applying knowl- | 2. Problems based | Lecture by instructor on problem | 1 hour 2 hour Week 8
edge of mathematical on backprop- | solving on backpropagation
principles, algorithm agation algo-
and computer sciences rithm
to identify require-
ments, define, analyse
and solve problems
S.C.5: Design ICT sys- | 3. BPA algorithm | Lecture by instructor 1 hour 1 hour
tems, including mod- and heuristics | [UNIT THREE: PDF handouts on Piazza] | 30 mins | 30 mins
Qlllng (formal descrip- to improve its [UNIT THREE: Practice problems from Ha-
tion) of their structure performance ,
gan’s book]
and processes L .
“Feedback” from teacher (individual 30 mins
tutorial)
G.C.1: Ability to do | UNIT 4: Radial UNIT4(2) | UNIT4(5) | 29 Feb to
research basis function 7 March
G.C.2: Ability to apply | network
knowledge in practi-
cal situations
S.C.1: Applying knowl- | 1. Introduction | Lecture by instructor 1 hour 1 hour Week 9
edge of mathematical to radial basis | [UNIT FOUR: PDF handouts on Piazza] 30 mins
principles, algorithm | function net- |\t £5r: Chapter on RBEN from Si- 1 hour
and computer sciences work )
. ! . mon Haykin’s book]
to identify require-
ments, define, analyse
and solve problems
S.C.5: Design ICT sys- | 2. Interpolation | Lecture by instructor 1 hour 1 hour
tems, including mod- problem, RBFN, | [UNIT FOUR: Practice problems on RBFN 1 hour
elling (formal descrip- solving XOR | from Hagan's book]
tion) of their structure problem using "Feedback” from teacher 30 mins 30 mins

and processes

RBFN

(individual tutorial)
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Estimated work time Completion
Competence Contents Activities-Resources-Documentation and-/o.r
Contact Independent | submission
hours work deadlines
G.C.1: Ability to do | UNIT 5: Support UNIT5(4) | UNIT5(10) | 9 Marchto
research vector machine 16 March
G.C.2: Ability to apply | 1. Introduction to | Lecture by instructor 1 hour 2 hour
knowledge in practi- | support vector | [UNIT FIVE: PDF handouts on Piazzal 20 mins | 30 mins
cal situations machine [UNIT FIVE: Chapter on SVM from Simon
Haykin’s book]
[UNIT FIVE: Assignment# 3] 20 mins
S.C.1: Applying | 2. Optimal hyper- | Lecture by instructor 1 hour 2 hour
knowledge of math- plane for linear | [UNIT FIVE: PDF handouts on Piazza]
ematical principles, al- classification
gorithm and compu-
ter sciences to identify | 3. Optimal hyper- | Lecture by instructor 1 hour 1 hour Week 10
requirements, define, plane for non- | [UNIT FIVE: PDF handouts on Piazzal 30 mins
analyse and solve linear case
problems
S.C.5: Design ICT sys- | 4. SVM with ker- | Lecture by instructor 1 hour 2 hour
tems, including mod- nels and XOR | [UNIT FIVE: PDF handouts on Piazza] 30 mins
glllng (formal descrip- problem [UNIT FIVE: Practice problem from Ha- 1 hour
tion) of their structure ,
gan’s book]
and processes o . .
"Feedback” from teacher (individual | 30 mins 30 mins
tutorial)
G.C.1: Ability to do | UNIT 6: Fuzzy UNIT 6 (11) | UNIT 6 (20) | 17 March
research logic to 17 April
G.C.2: Ability to apply | 1. Classical sets | Lecture by instructor 1 hour 1 hour
knowledge in practi- and fuzzy sets | [UNIT SIX: PDF handouts on Piazzal 30 mins
cal situations [UNIT SIX: Chapter on classical and fuzzy 1 hour
S.C.1: Applying knowl- sets from Timothy Ross's book]
edge of mathematical [UNIT SIX: Practice problems from Ross'’s 1 hour
principles, algorithm book]
and computer sciences “Feedback” from teacher (individual | 30 mins 30 mins
to identify require- tutorial)
ments, define, analyse
and solve problems
S.C.5: Design ICT sys- | 2. Classical rela- | Lecture by instructor 1 hour 1 hour
tems, including mod- | tions and fuzzy | [UNIT SIX: PDF handouts on Piazzal 30 mins
glllng (formal descrip- relations [UNIT SIX: Chapter on classical and fuzzy 1 hour
tion) of their structure X . \
relations from Timothy Ross’s book]
and processes .
[UNIT SIX: Practice problems from Ross'’s 1 hour
book]
"Feedback” from teacher (individual | 30 mins 30 mins

tutorial)
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Estimated work time Completion
Competence Contents Activities-Resources-Documentation and-/o.r
Contact Independent | submission
hours work deadlines
3. Properties of | Lecture by instructor 1 hour 2 hour
membership | [UNIT SIX: PDF handouts on Piazzal 30 mins
];Lé?ucztzli?izat?or:wd [UNIT SIX: Chapter on membership func- 1 hour
tion and defuzzyfication from Timothy
Ross's book] 1 hour
[UNIT SIX: Practice problems from Ross'’s
book]
‘Feedback’ from teacher (individual | 30 mins 30 mins
tutorial)
4. Logic and fuzzy | Lecture by instructor 1 hour 2 hour
systems [UNIT SIX: PDF handouts on Piazza] 30 mins
[UNIT SIX: Chapter on logica and fuzzy 1 hour
systems from Timothy Ross’s book]
[UNIT SIX: Practice problems from Ross’s 1 hour
book]
"Feedback” from teacher (individual | 30 mins 30 mins
tutorial)
[Second Sessional Examination] 1 hour 1 hour
"Feedback” from teacher (in class | 1 hour 1 hour
both group and individual tutorial)
5. Development | Lecture by instructor 1 hour 1 hour
of fuzzy sys- [UNIT SIX: PDF handouts on Piazza] 30 mins
tems [UNIT SIX: Chapter on development of 1 hour
fuzzy system from Timothy Ross’s book]
[UNIT SIX: Practice problems from Ross’s 1 hour
book]
[UNIT SIX: Assignment #4] 20 mins 20 mins
"Feedback” from teacher (in class tu- | 40 mins
torial)
6. Neuro-fuzzy | Lecture by instructor 1 hour 2 hour
systems [UNIT SIX: PDF handouts on Piazza] 30 mins
[UNIT SIX: Practice problems from Ross's 2 hour
book]
Total | 39 hours 71 hours

52

Degree Programme. B. Tech (Information Technology) - Bachelor in Technology in Information Technology
Manipal Academy of Higher Education




EXAMPLE OF STUDENTS’ LEARNING GUIDE

2.2. Summary

Type of activities Contact hours Independent work Total
Theoretical learning 36 hours 32 hours 68 hours
Practical activities and assessment 9.2 hours 6.2 hours 15.4 hours

Total 45.2 hours 38.2 hours 83.4 hours
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lll. Assessment System

3.1. Table of assessment

Competence Assessment technique Grade
Generic competence 1 ® 3 minute theses
G.C.1: Ability to do research ® Four assignments
® Two short mid-term tests

Learning Outcomes ® Final exam
® | 01: Student reads, and comprehend a research paper in Three minute theses-students are

the area of neuro-fuzzy system -
® LO2: Student formulates a research problem given a sce- ?ﬁ:ﬁ dckfgiccehionoiﬁeaa:gzegfm:es;aop-i:zg;

nano system. They are required to read, com-
Generic competence 2 prehend and convey the idea of the re-
G.C.2: Ability to apply knowledge in practical situations search paper within 3MT format. How-

ever, this exercise is optional to the
Learning Outcomes student;. They can either chooge a reg-
' ' . . _ ular assignment or a 3MT exercise.

® LO1. Student will be able to identify a learning paradigm

for a given practical problem . For the four assignments-students | 20%
® | 02. Student will be able to SUggeSt a suitable neural net- are given assignment sheet on a previ_

work architecture for a given practical problem ously covered topic. They are given 20
® | 03. Student will be able to |dent|fy the l‘equired fUZZy mins to solve the prob|em5, and it is an

concepts for a practical situation open book test to assess their compre-
Specific competence 1 ?Ceenns;ir; of the concept for a practical
S.C.1: Applying knowledge of mathematical principles, algo- '
rithm and computer sciences to identify requirements, define, | ror the two short-midterm test-stu- | 30%
analyse and solve problems dents appear for close book test for

. one hour

Learning Outcomes
® | O1. Student will be able to use the mathematical tools ]

and algorithms for neural networks to solve a given prob- | For the final exam: students appear | 50%

lem
® | 02. Student will be able to use mathematical tools and
concepts for fuzzy logic to solve a given practical situation
® | 03. Student will be able to analyze a given neuro-fuzzy
situation

Specific competence 2

S.C.5: Design ICT systems, including modelling (formal de-
scription) of their structure and processes

Learning Outcomes

® | O1. Student will be able to model a given problem for
neural network design

® | 02. Student will be able to model a given problem for
fuzzy system design

® | 03. Student will be able to formally model a neuro-fuzzy
ssytem

for a close book written test for three
hour duration
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3.2. Observations of assessment

3.3. Summary of assessment

Competence Continuous assessment Final assessment | Total
G.C.1: Ability to do research 3MT (optional 10%) or 0% 10%
Assignments (10%)
G.C.2: Ability to apply knowledge in practi- Assignments (10%) 10% 20%
cal situations
S.C.1: Applying knowledge of mathemati- | Assignments and midterm 20% 35%
cal principles, algorithm and computer sci- test (15%)

ences to identify requirements, define, an-
alyse and solve problems

S.C.5: Design ICT systems, including mod- | Assignments and midterm 20% 35%
elling (formal description) of their structure test (15%)
and processes
Total 50% 50% 100%
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