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DEPARTMENT VISION

ECE department envisions to develop high quality and technically competentwomen
engineers who can address the growing challenges in the modern world with a keen
sense of social responsibility.

DEPARTMENT MISSION
o Knowledge Based Engineering Education

e Analysis and Design Skills with Modelling Potential, Technical Competence
e Industry Compatibility and Women Empowerment with Societal Commitment
e Professional Career Growth with Values and Ethics

Program Educational Objectives (PEOs)

PEOL1: Attainment of good theoretical base in basic courses, in-depth technical knowledge,
hands-on experience and practical skills in Digital Electronics and Communication
Engineering related areas.

PEO2: Gaining ability to analyze and interpret the engineering problems in domain specific
and inter-disciplinary fields, specifying the requirements, identifying the software tools
enabling successful modeling/simulations, and carrying out successful design and
development of mini systems and projects.

PEO3: Acquirement of advanced level knowledge with enhanced confidence levels for
necessary analyses and experiments in identified areas, and successfully applying them for
research and developmental works, facilitating research paper publications and professional
advancements.

PEOA4: Possession of comprehensive masters level proficiency in use of software tools and
hardware design, enhancing interpretation, presentation skills and teaching abilities, meeting
industry needs and societal requirements.

PEOS: Inculcation of abilities for planning career progress in ascertained areas of technical
interest, with determined focus on - teaching, research, industry orientation, or
entrepreneurship fields, ensuring professional ethics and active network connectivity



Program Outcomes — M.Tech. (DECE)

PO1: An ability to independently carry out research/investigation and development work
to solve practical problems.

PO2: An ability to write and present a substantial technical report/document.

PO3: Students should be able to demonstrate a degree of mastery over the area as per the
specialization of the program. The mastery should be at a level higher than the
requirements in the appropriate bachelor program.

PO4: Students will have the necessary theoretical base in depth, technical and
professional skills to identify their compatibility levels and successfully plan
for their career progress in Teaching/ R & D / Industry Sectors, confirming
perpetual learning and multi-disciplinary options.

PO5: Ability to establish a good knowledge sharing network and peer connectivity
through professional society memberships, conduct of seminars, technical events and
creative workshops, and earn prominence, ensuring ethical base and societal trust.




G.NARAYANAMMA INSTITUTE OF TECHNOLOGY AND SCIENCE FOR WOMEN

Hyderabad-500 104, Telangana State (India)

Academic Regulations of M.Tech (Regular/Full Time) Programmes, 2025-26 (R-25) (Effective for the

1.0

students admitted from the Academic Year 2025-26 and on wards)

G.Narayanamma Institute of Technology and Science for women Hyderabad(GNITS) offers Two Years (Four
Semesters) full-time Master of Technology (M.Tech.) Degree programmes, under Choice Based Credit System
(CBCS) at its non-autonomous affiliated colleges in different branches of Engineering and Technology with
specializations as listed below.

S.No. Branch/ Department Specialization

I.  Computer Science & Engineering Computer Science & Engineering

Il.  [Electrical & Electronics Engineering Power Electronics & Electric Drives

I11. [Electronics & CommunicationEngineering Digital Electronics & Communication Engineering

IV. [Electronics & Telematics Engineering \Wireless & Mobile Communications

V. [Information Technology Computer Networks & Information Security

2.0
2.1

2.2

2.3

3.0
3.1

3.2

3.3

3.4

34.1

Eligibility for Admissions

Admission to the M.Tech. programme shall be made subject to eligibility, qualification and specializations prescribed
by the University from timeto time, for each specialization under each M.Tech. programme.

Admission to the post graduate programme shall be made on the basis of either the merit rank or Percentile obtained
by the qualified student in the GATE Examination/ the merit rank obtained by the qualified student in an entrance test
conducted by Telangana Government (PGECET) for M.Tech. programmes/ an entrance test conducted by GNITS/ on
the basis of any other exams approved by the TS Govt., subject to reservations as laid down by the Govt. from time to
time.

The medium of instructions for all PG Programmes will be ENGLISH only.
M.Tech. Programme Structure

The M.Tech. Programs of GNITS are of Semester pattern, consisting of Two academic years, each academic year
having Two Semesters (Odd and Even Semesters).

The two-year M. Tech. program consists of 68 credits and the student has to register for all 68 credits and earn all 68
credits for the award of M. Tech. degree.

The student shall not take more than four academic years to fulfill all the academic requirements for the award of M.
Tech. degree from the date of commencement of first year first semester, failing which the student shall forfeit the
seat in M. Tech. programme.

UGC/AICTE specified definitions/descriptions are adopted appropriately for various terms and abbreviations used
in these PG academic regulations, as listed below:

Semester Scheme

There shall be a minimum of 15 weeks of instruction, excluding the mid-term and semester-end exams. Around 15 instruction
hours, 30 instruction hours and 45 hours of learning need to be followed per one credit of theory course, practical course and
project/field-based learning respectively. In each semester, there shall be ‘Continuous Internal Evaluation (CIE)’ and ‘Semester
End Examination (SEE)’ under Choice Based Credit System (CBCS). The curriculum/course structure suggested by AICTE is
followed as a reference document.

3.4.2

Credit Courses

All courses are to be registered by the student in a semester to earn credits which shall be assigned to each course inan L: T: P:
C (Lecture Periods: Tutorial Periods: Practical Periods: Credits) structure based on the following general pattern:

e  One credit for one hour/week/semester for theory/lecture(L)courses or tutorials(T)



e  One credit for two hours/week/semester for laboratory/practical(P)courses
e One credit is allocated for three hours per week in a semester for Project/Mini-Projectsession.
3.4.3 Course Classification

All courses offered for the Post-Graduate M.Tech.Degree program are broadly classified as follows. The University has followed
in general the guidelines issued by AICTE/UGC.

S.  |Broad Course Course Group/ CourseDescription

No. |Classification Category
PC- Professional Includes courses related to the parent
Core discipline/department/ branch of Engineering

1 (Core Courses (CoC) Dissertation M.Tech. Projector PG Projector Major Project
Mini Project with  |[Seminar based on core contents related to Parent
Seminar Discipline/Department/Branch of Engineering
PE - |Includes elective courses related to the parent

Professional Electives|discipline/department/branch of Engineering
Elective Courses (EiE)

OE - Open [Elective courses which include inter-disciplinary courses
Electives or courses in an area outside the parent
discipline/department/branch of Engineering
3 |Audit Courses - Non-Credit Audit Courses
4.0 Course Registration
4.1 A Faculty Advisor or Counselor shall be assigned to each specialization, who will advise on the Post Graduate

Programme, its Course Structure and Curriculum, Choices/Options for Courses, based on his competence, progress,
pre-requisites and interest.

4.2 The on-line Registration Requests for any current semester shall be completed before the commencement of SEEs
(Semester End Examinations) of the preceding semester.

4.3 A Student can apply for on-line Registration, only after obtaining the written approval from his Faculty Advisor, which
should be submitted to the College Academic Section through the Head of Department (a copy of it being retained
with Head of Department, Faculty Advisor and the Student).

4.4 If the Student submits ambiguous choices or multiple options or erroneous entries during on-line Registration for the
Course(s) under a given/ specified Course Group/ Category as listed in the Course Structure, only the first mentioned
Course in that Category will be taken into consideration.

4.5 Course Options exercised through on-line Registration are final and cannot be changed. further, alternate choices will
not be considered. However, if the Course that has already been listed for Registration by the University in a Semester
could not be offered due to unforeseen or unexpected reasons, then the Student will be allowed to have alternate choice
either for a new Course, if it is offered, or for another existing Course (subject to availability of seats). Such alternate
arrangements will be made by the Head of Department, with due notification and time-framed schedule, within the
first week from the commencement of Class-work for that Semester.

5.0 Attendance Requirements
Attendance is calculated separately for each course.

51 Attendance in all classes (Lectures/Laboratories) is compulsory. The minimum required attendance in each theory course
(also Audit Courses) including the attendance of mid-term examination / Laboratory etc. is 75%. Two periods of
attendance for each theory course shall be considered, if the student appears



for the mid-term examination of that course. This attendance should also be included in the attendance uploaded every fortnight
in the University Website. The attendance of Audit Courses should be uploaded separately to the University. A student shall not
be permitted to appear for the Semester End Examinations (SEE), if his attendance is less than 75%.

5.2

5.3

5.4

55
5.6

5.7

5.8

A student's Seminar report and presentation on Mini Project shall be eligible for evaluation, only if he ensures a
minimum of 75%of his attendance in Seminar presentation classes on Mini Project during that Semester.

Condoning of shortage of attendance up to a maximum of 10% (considering the days of attendance in sports, games,
NCC, NSS activities and Medical grounds) in each course (Theory/Lab/Mini Project with Seminar) of a semester shall
be granted by the College Academic Committee on genuine reasons.

A prescribed fee per course shall be payable for condoning shortage of attendance after getting the approval of College
Academic Committee for the same. The College Academic Committee shall maintain relevant documents along with
the request from the student.

Shortage of Attendance below 65% in any course shall in no case be condoned.

A Student, whose shortage of attendance is not condoned in any course(s) (Theory/Lab/Mini Project with Seminar)
in any Semester, is considered as ‘Detained in that course(s), and is not eligible to write Semester End
Examination(s) of such course(s), in that Semester; and he/she has to seek re- registration for those course(s) in
subsequent Semesters, and attend the same as and when offered.

A student fulfills the attendance requirement in the present semester, shall not be eligible for readmission into the
same class.

a) A student shall put in a minimum required attendance in at least three theory courses (excluding Audit course) in
first Year | semester for promotion to first Year Il Semester.

b) A student shall put in a minimum required attendance in at least three theory courses (excluding
Audit course) in first Year Il semester for promotion to second Year | Semester.

6.0

Academic Requirements

The following academic requirements must be satisfied, in addition to the attendance requirements mentioned in clause no. 5.
The performance of the candidate in each semester shall be evaluated course-wise, with a maximum of 100 marks per course
(theory/ practical), based on Continuous Internal Evaluation and Semester End Examination.

6.1

A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to each course,

if he secures not less than:

6.2

6.3

o 40% of Marks(24 out of 60marks) in the Semester End Examination;

e A minimum of 50% of marks in the sum total of CIE (Continuous Internal Evaluation) and SEE (Semester
End Examination) taken together; in terms of Letter Grades this implies securing ‘B’ Grade or above in a
course.

A student shall be deemed to have satisfied the academic requirements and earned the credits allotted to Mini Project
with seminar, if student secures not less than 50% marks (i.e. 50 out of 100 allotted marks). The student would be
treated as failed, if student (i) does not submit a seminar report on Mini Project or does not make a presentation of
the same before the evaluation committee as per schedule or (ii) secures less than 50% marks in Mini Project with
seminar evaluation. The failed student shall reappear for the above evaluation when the notification for
supplementary examination is issued.

A student shall register for all courses for total of 68 credits as specified and listed in the course structure for the
chosen specialization, put in the required attendance and fulfill the academic



requirements for securing 68 credits obtaining a minimum of ‘B’ Grade or above in each course, and shall pass all the Audit
Courses to complete the M.Tech. Programme successfully.

Note: (1) The SGPA will be computed and printed on the marks memo only if the candidate passes in all the courses
offered and gets minimum B grade in all the courses.

(2 CGPA is calculated only when the candidate passes in all the courses offered in all the semesters

6.4 Letter Grades obtained in all those courses covering the above specified 68 credits alone shall be considered for the
calculation of final CGPA, which will be indicated in the consolidated grade memo.

6.5 When a student is detained due to shortage of attendance in any course(s) in any semester, shall not be permitted to
write the Semester End Examinations. However, he is eligible for re-registration of such course(s) in the subsequent
semester(s), as and when next offered, with the academic regulations of the batch in to which he is re-registered, by
paying the prescribed fees per course. In all these re-registration cases, the student shall have to secure a fresh set of
internal marks and Semester End Examination marks for performance evaluation in such course(s), and SGPA/CGPA
calculations.

6.6 A student eligible to appear for the Semester End Examination in any course, but absent from it or failed (failing to
secure ‘B’ Grade or above), may reappear for that course at the supplementary examination as and when conducted.
In such cases, his Internal Marks assessed earlier for that course will be carried over, and added to the marks secured
in the supplementary semester end examination, for the purpose of evaluating his performance in that course.

6.7 A Student who fails to earn 68 credits as per the specified course structure, and as indicated above, within four
academic years from the date of commencement of his first year first semester, shall forfeit his seat in M. Tech.
programme and his admission shall stand cancelled.

7.0 Evaluation-Distribution and Weightage of Marks

The performance of a student in each semester shall be evaluated course- wise (irrespective of credits assigned) for a maximum
of 100 marks.

7.1 The performance of a student in every course (including practicals and Project) will be evaluated for100 marks each,
with 40 marks allotted for CIE (Continuous Internal Evaluation) and 60 marks for SEE (Semester End-Examination).
The Continuous Internal Evaluation for theory courses shall be made based on the average of the marks secured in the
two Mid-Term Examinations conducted, first Mid- Term examinations in the middle of the Semester and second Mid-
Term examinations during the last week of instruction.

7.2 In CIE, for theory courses, during a semester, there shall be two mid-term examinations. Each Mid-Term examination
consists of two parts i) Part — Afor 10 marks, ii) Part — B for 20 marks with a total duration of two hours as follows:

1. Mid-TermExaminationfor30marks:
a. Part-A: Objective/quiz paper for 10 marks.
b. Part-B: Descriptive paper for 20 marks.

The objective/quiz paper is set with multiple choice, fill-in the blanks and match the following type of questions for a total of
10 marks. The descriptive paper shall contain 6 full questions out of which, the student has to answer 4 questions, each carrying
5 marks. The average of the two Mid Term Examinations shall be taken as the final marks for Mid Term Examination for 30
marks.



The remaining 10 marks of Continuous Internal Assessment (outof40) are distributed as:
2. 5 marks for Assignment.(Average of 2 Assignments each for 5 marks)
3. Course Viva-Voce/PPT/Poster Presentation/ Case Study on a topic in the concerned course for 5 marks.

While the first mid-term examination shall be conducted on 50% of the syllabus, the second mid-term examination shall be
conducted on the remaining 50% of the syllabus.

Five (5) marks are allocated for assignments (as specified by the course teacher concerned). The first assignment should be
submitted before the conduct of the first mid-term examination, and the second assignment should be submitted before the
conduct of the second mid-term examination. The average of the two assignments shall be taken as the final marks for
assignment.

Course Viva-Voce/PPT/Poster Presentation/ Case Study on a topic in the concerned course for five marks before 1l Mid-Term
Examination.

The details of the end semester question paper pattern are explained in the next clause:

7.3 The Semester End Examinations(SEE),for theory courses, will be conducted for 60 marks consisting of two parts viz.
i) Part- A for 10 marks, ii) Part - B for 50 marks.

e Part-A is a compulsory question which consists of ten sub-questions with uniform coverage from all units
carrying equal marks.

= Part-B consists of five questions (numbered from 2 to 6) carrying 10 marks each. Each of these questions is from

2% ¢

each unit and may contain sub-questions. For each question there will be an “either” “or” choice, which means
that there will be two questions from each unit and the student should answer either of the two questions.

o The duration of Semester End Examination is three hours.
7.4 For practical courses there shall be a Continuous Internal Evaluation (CIE) during the semester for 40 marks and 60
marks for semester end examination. Out of the 40 marks for internal evaluation:

1. A write-up on day-to-day experiment in the laboratory (in terms of aim, components/procedure, expected
outcome) which shall be evaluated for 10 marks

2. 10 marks for viva-voce(or)tutorial(or)case study(or) application(or)poster presentation of the course concerned.
3. Internal practical examination conducted by the laboratory teacher concerned shall be evaluated for 10 marks.

4. The remaining 10 marks are for Laboratory Project, which consists of the Design(or)Software/ Hardware Model
Presentation (or) App Development (or) Prototype Presentation submission which Shall be evaluated after
completion of laboratory course and before semester end practical examination.



In the Semester End Examination, held for three hours, total 60 marks are divided and allocated as shown below:

7.5

7.6

7.7
7.8

7.9

7.10

10 marks for write-up

15 for experiment/program

15 for evaluation of results

10 marks for presentation on another experiment/program in the same laboratory course and
10 marks for viva-voce on concerned laboratory course.

S

For conducting laboratory end examinations of all PG Programmes, one internal examiner and one external examiner
are to be appointed by the Principal. The external examiner should be selected from outside the College.

There shall be Mini Project with Seminar during | year Il semester for internal evaluation of 100 marks. The
Departmental Academic Committee (DAC) will review the progress of the mini project during the seminar
presentations and evaluate the same for 50 marks. Mini Project Viva Voce will be evaluated by the DAC for another
50 marks before the semester end examinations. Student shall carry out the mini project in consultation with the mini
project supervisor which may include critically reviewing the literature, project implementation and submit it to the
department in the form of a report and shall make an oral presentation before the DAC consisting of Head of the
Department, Mini Project supervisor and two other senior faculty members of the department. The student has to secure
a minimum of 50% of marks in i) seminar presentation and ii) mini project viva voce, to be declared successful. If he
fails to obtain the minimum marks, he has to reappear for the same as and when scheduled.

Every candidate shall be required to submit a dissertation on a topic approved by the Dissertation Review Committee.

The M.Tech. Dissertation shall be prepared in the structure prescribed by the College, adhering to the style files and
formatting guidelines. To facilitate this process, each Department will organize a brief orientation session for the entire
class/section at the beginning of the final semester, guiding the students on the required structure and formatting of the
dissertation.

A Dissertation Review Committee (DRC) shall be constituted with the Head of the Department as Chairperson,
Dissertation Supervisor and one senior faculty member of the Department offering the M.Tech. programme.

Registration of Dissertation Work: A candidate is permitted to register for the Dissertation Work after satisfying the
attendance requirement in all the courses, both theory and laboratory.

7.11 After satisfying the previous clause, a candidate must present in Dissertation Work Review-l, in
consultation with his Dissertation Supervisor, the title, objective and plan of action of his Dissertation
work to the Dissertation Review Committee (DRC) for approval within four weeks from the
commencement of Second year First Semester. Only after obtaining the approval of the DRC can the
student initiate the Dissertation work.



7.12

7.13

If a candidate wishes to change his supervisor or topic of the Dissertation, he can do so with the approval of the DRC.
However, the DRC shall examine whether or not the change of topic/supervisor leads to a major change of her initial
plans of Dissertation proposal. If yes , her date of registration for the project work starts from the date of change of
Supervisor or topic as the case may be.

A candidate shall submit his Dissertation progress report in two stages at least with a gap of three

Months between them.

7.14

7.15

7.16

7.17

The work on the Dissertation shall be initiated at the beginning of the Il year and the duration of the Dissertation is two
semesters. A candidate is permitted to submit Dissertation Thesis only after successful completion of all theory and
practical courses with the approval of DRC not earlier than 40 weeks from the date of approval of the Dissertation
work. For the approval of DRC, the candidate shall submit the draft copy of thesis to the Head of the Department and
make an oral presentation before the DRC.

The Dissertation Work Review - 11 in Il Year | Semester carries 100 internal marks. Evaluation should be done by the
DRC for 50 marks and the Supervisor will evaluate the work for the other 50marks. The Supervisor and DRC will
examine the Problem Definition, Objectives, Scope of Work, Literature Survey in the same domain and progress of the
Dissertation Work. A candidate has to secure a minimum of 50% of marks to be declared successful in Dissertation
Work Review - Il. If he fails to obtain the minimum required marks, he has to reappear for Dissertation Work Review -
Il as and when conducted.

The Dissertation Work Review - 1 in Il Year Il Sem. carries 100 internal marks. Evaluation should be done by the
DRC for 50 marks and the Supervisor will evaluate it for the other 50 marks. The DRC will examine the overall progress
of the Dissertation Work and decide whether or not the Dissertation is eligible for final submission. A candidate has to
secure a minimum of 50% of marks to be declared successful in Dissertation Work Review-II1. If she fails to obtain the
required minimum marks, she has to re-appear for Dissertation Work Review- Il as and when conducted. For
Dissertation Evaluation (Viva Voce) in Il Year Il Semester there are external marks of 100 and it is evaluated by the
external examiner. The candidate has to secure a minimum of 50% marks in Dissertation Evaluation (Viva-Voce)
examination.

Dissertation Work Reviews - 11 and 111 shall be conducted in phase I (Regular) and Phase Il (Supplementary). Phase Il
will be conducted only for unsuccessful students in Phase I. The unsuccessful students in Dissertation Work Review -
I (Phase I1) shall reappear for it at the time of Dissertation Work Review-Il11(Phasel). These students shall re-appear for
Dissertation Work Review

- I11 in the next academic year at the time of Dissertation Work Review - |1 only after completion of Dissertation Work Review
- 11, and then Dissertation Work Review - 111 follows. The unsuccessful students in Dissertation Work Review-I11(Phasell)
shall re-appear for Dissertation Work Review-I1l in the next academic year only at the time of Dissertation Work Review - 11
(Phase ).

7.18

After approval from the DRC,a soft copy of the thesis should be submitted for Anti-Plagiarism check and the plagiarism
report should be submitted to the University and be included in the final thesis. The Thesis will be accepted for
submission, if the similarity index is less than 30%o.If the similarity index is more than the required percentage, the
student is advised to revise the thesis and re-submit the soft copy of the thesis after one month. The maximum number
of re-submissions of thesis after plagiarism check is limited to TWO. The candidate has to register for the Dissertation
work and work for two semesters. After three attempts, the admission is liable to be cancelled.
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7.19Three copies of the Dissertation Thesis certified by the supervisor shall be submitted to the exam section.

7.20 The thesis shall be adjudicated by an external examiner selected by the Principal. For this, the HOD of the department
shall submit a panel of three examiners from among the list of experts in the relevant specialization as submitted by the
supervisor concerned.

7.211f the report of the external examiner is unsatisfactory, the candidate shall revise and resubmit the Thesis. If the report of
the examiner is unsatisfactory again, the thesis shall be summarily rejected. Subsequent actions for such dissertations may
be considered, only on the specific recommendations of the external examiner and /or Dissertation Review Committee.
No further correspondence in this matter will be entertained, if there is no specific recommendation for resubmission.

7.221f the report of the examiner is satisfactory, the Head of the Department shall coordinate and decide for the conduct of
Dissertation Viva-Voce examination. The Dissertation Viva-Voce examination shall be conducted by a board consisting
of the Supervisor, Head of the Department and the external examiner who adjudicated the Thesis. The candidate has to
secure a minimum of 50% of marks in Dissertation Evaluation (Viva-Voce) examination.

7.231f he fails to fulfill the requirements as specified in the above clause, he will reappear for the Dissertation Viva-Voce
examination only after three months. In the reappeared examination also, if he fails to fulfill the requirements, he will not
be eligible for award of the degree, unless he is asked to revise and resubmit his Dissertation Work by the board within a
specified time period.

7.24 The Dissertation Viva-Voce External examination marks must be submitted to the examinations section on the same day
of the examination.

7.25For Audit courses, a student has to secure 40 marks out of 100 marks (i.e. 40% of the marks allotted) in the continuous
internal evaluation for passing the course. These marks should also be uploaded along with the internal marks of other
COUrSEs.

7.26 No marks or letter grades shall be allotted for Audit Courses. Only Pass/Fail shall be indicated in Grade Card.
8 Re-Admission/Re-Registration
8.1 Re-Admission for Discontinued Student

A student, who has discontinued the M. Tech. degree programme due to any reason whatsoever, may be considered for
'readmission’ into the same degree programme (with the same specialization) with the academic regulations of the batch into
which he gets readmitted, with prior permission from the authorities concerned.

8.2 Ifastudent is detained in a course (S) due to shortage of attendance in any semester, he may be permitted to re-register for
the same course(s) or the student may register in an equivalent course, If the same course is not available, as suggested by
the Board of Studies of that department, in the subsequent semester(s), with the academic regulations of the batch into
which he seeks re-registration, with prior permission from the authorities concerned.

8.3 A candidate shall be given chance to re-register any number of courses, if the candidate failed in these courses due to
securing less than 40% marks in CIE. A candidate must re-register for failed courses within four weeks of commencement
of the class work, in the next academic year and secure the required minimum attendance. In the event of the student taking
this chance, his Continuous Internal Evaluation (internal) marks and Semester End Examination marks obtained in the
current semester only will be accepted, if he secures pass grade.

9 Examinations and Assessment- The Grading System
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9.1 Grades will be awarded to indicate the performance of each student in each Theory Course, or Lab/Practicals, or Mini
Project with Seminar, Dissertation, etc., based on the percentage of marks obtained in CIE + SEE (Continuous Internal
Evaluation + Semester End Examination, both taken together), and a corresponding Letter Grade shall be given.

9.2 As a measure of the student’s performance, a 10-point Absolute Grading System using the following Letter Grades (UGC
Guidelines) and corresponding percentage of marks shall be followed:

% of Marks Secured in a Course(Class Intervals) Letter Grade(UGC Grade Points
Guidelines)
90% and above (>= 90%, <100%) O(Outstanding) 10
Below 90% but not less than 80% A*(Excellent) 9
(>= 80%, <90%)
Below 80% but not less than 70% A(Very Good) 8
(>=70%, < 80%)
Below70% but not less than 60% B*(Good) 7
(>=60%, < 70%)
Below 60% but not less than 50% B(above Average) 6
(>=50%, < 60%)
Below 50% ( < 50%) F(FAIL) 0
IAbsent Ab 0

9.3 A student obtaining ‘F’ Grade in any Course is deemed to have ‘failed’ and is required to reappear as ‘Supplementary
Candidate’ for the Semester End Examination (SEE), as and when conducted. In such cases, his Internal Marks (CIE Marks)
in those courses will remain as obtained earlier.

9.4 Ifa student has not appeared for the examinations, ‘Ab’ Grade will be allocated to her for any course and shall be considered
‘failed’ and will be required to reappear as ‘Supplementary Candidate’ for the Semester End Examination (SEE), as and
when conducted.

9.5 A Letter Grade does not imply any specific marks percentage; it is only the range of percentage of marks.

9.6 In general, a student shall not be permitted to repeat any Course (s) only for the sake of ‘Grade Improvement’ or ‘SGPA/
CGPA Improvement’.

9.7 A student earns Grade Point (GP) in each Course, on the basis of the Letter Grade obtained by him in that Course. The
corresponding ‘Credit Points’ (CP) are computed by multiplying the Grade Point with Credits for that particular Course.

Credit Points(CP)=Grade Point(GP)x Credits....For a Course
9.8 The student passes the Course only when he gets GP >= 6 (B Grade or above).

9.9 The Semester Grade Point Average (SGPA) is calculated by dividing the Sum of Credit Points secured from all Courses
registered in a Semester, by the total number of credits offered in that Semester. SGPA is rounded off to two decimal places.
SGPA is thus computed as

N N
Y e / Y
SGPA={i=1 H {i=1 }....ForeachSemester

where ‘i’ is the Course indicator index (taking into account all Courses in a Semester), ‘N’ is the no. of Courses offered in the
Semester (as specifically required and listed under the Course Structure of the parent Department),C; is the no. of Credits
allotted to the i Course, and Gi represents the Grade Points corresponding to the Letter Grade awarded for that i" Course.
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9.10

Semester, as per the formula

CGPA={; ! c'i}/ {; CIv}

M M

(ie.,up to and inclusive of S Semesters,S2),

Where ‘M’ is the total no. of Courses(as specifically required and listed under the Course Structure of the parent Department)

the Student has ‘registered’. G is the no. of Credits allotted to the j™" Course, and Girepresents the Grade Points (GP)
corresponding to the Letter Grade awarded for that j Course. After registration and completion of | Year | Semester however

The Cumulative Grade Point Average (CGPA) is a measure of the overall cumulative performance of a student over
all Semesters considered for registration. The CGPA is the ratio of the Total Credit Points secured by a student in all
registered Courses in all Semesters, and the Total Number of Credits registered in all the Semesters. CGPA is rounded
off to two decimal places. CGPA is thus computed from the | Year Second Semester onwards, at the end of each

,the SGPA of that Semester itself may be taken as the CGPA, as there are no cumulative effects.

Ilustration of calculation of SGPA

Course Credits Letter Gr.ade Credit Points
Grade points
Coursel 4 A 8 4*8=32
Course2 4 (0] 10 4*10=40
Course3 4 B 6 4*6=24
Coursed 3 B 6 3*6=18
Courseb 3 A+ 9 3*9=27
Course6 3 B 6 3*6=18
21 159

Ilustration of calculation of CGPA from SGPA

SGPA=159/21=7.57

Semester Credits SGPA Credits*SGPA
Semester | 24 7 24*7=168
Semester Il 24 6 24*6=144
Semester Il 24 6.5 24*6.5=156

Semester IV 24 6 24*6=144
96 612

CGPA=612/96=6.37

If a student who registers for all the specified Courses as listed in the Course Structure, satisfies all the Course
Requirements, and passes the examinations prescribed in the entire PG Programme, and secures the required number
of 68 Credits (with CGPA [16.0), shall be declared to have ‘qualified’ for the award of the M.Tech. Degree in the

chosen Branch of Engineering/Technology with the specialization that he was admitted into.

10.0 Award of Degree and Class
10.1
10.2 Award of Class

After a student has earned the requirements prescribed for the completion of the programme and is eligible for the award of

M.Tech. Degree, he shall be placed in one of the following three classes based on the CGPA.:
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Class Awarded CGPA
First Class with Distinction >7.50
First Class 6.50 <CGPA <750
Second Class 6.00 <CGPA <6.50

A student with final CGPA(at the end of the PGP) < 6.00 shall not be eligible for the Award of Degree.
11.0 Withholding of Results

If the student has not paid the dues, if any, to the University or if any case of indiscipline is pending against him, the result
and degree of the student will be withheld and he will not be allowed into the next semester.

12.0 Conversion of CGPA into equivalent Percentage of Marks
The following formula shall be used for the conversion of CGPA into equivalent marks, whenever it is necessary
Percentage (%) of Marks= (FinalCGPA-0.5)x10

13.0 Mapping with the Sustainable Development Goals

All the courses specified in the course structure of every programme are mapped with the one or more sustainable development
goals.

14.0 General

14.1 Credit: A unit by which the course work is measured. It determines the number of hours of instructions required
per week. One credit is equivalent to one hour of teaching (lecture or tutorial) or two hours of practical work/field
work per week.

14.2 Credit Point: It is the product of grade point and number of credits for a course.

14.3 The academic regulations should be read as a whole for the purpose of any interpretation.

14.4 In case of any doubt or ambiguity in the interpretation of the above rules, the decision of the Princiapl is final.
14.5 The College may change or amend the academic regulations or syllabi at any time and the changes or amendments

made shall be applicable to all the students with effect from the dates notified by the Principal.
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MALPRACTICES RULES
DISCIPLINARY ACTION FOR / IMPROPER CONDUCT IN EXAMINATIONS

Nature of Malpractices/Improper conduct

Punishment

If the student:

1. (a)

Possesses or keeps accessible in examination hall,
any paper, note book, programmable calculators,
cell phones, pager, palm computers or any other
form of material concerned with or related to the
subject of the examination (theory or practical) in
which student is appearing but has not made use of
(material shall include any marks on the body of the
student which can be used as an aid in the subject
of the examination)

Expulsion from the examination hall and cancellation
of the performance in that subject only.

(b)

Gives assistance or guidance or receives it from
any other student orally or by any other body
language methods or communicates through cell
phones with any student or persons in or outside
the exam hall in respect of any matter.

Expulsion from the examination hall and cancellation
of the performance in that subject only of all the
students involved. In case of an outsider, he will be
handed over to the police and a case is registered
against him.

Has copied in the examination hall from any paper,
book, programmable calculators, palm computers
or any other form of material relevant to the subject
of the examination (theory or practical) in which the
student is appearing.

Expulsion from the examination hall and cancellation
of the performance in that subject and all other
subjects the student has already appeared including
practical examinations and project work and shall
not be permitted to appear for the remaining
examinations of the subjects of that semester/year.

Impersonates any other student in connection with
the examination

The student who has impersonated shall be
expelled from examination hall. The student is also
debarred and forfeits the seat. The performance of
the original student who has been impersonated,
shall be cancelled in all the subjects of the
examination (including practicals and project work)
already appeared and shall not be allowed to appear
for examinations of the remaining subjects of that
semester/year. The student is also debarred for two
consecutive semesters from class work and all
university examinations. The continuation of the
course by the student is subject to the academic
regulations in connection with forfeiture of seat. If the
imposter is an outsider, he will be handed over to
the police and a case is registered against him

Smuggles in the answer book, takes out or
arranges to send out the question paper during the
examination or answer book or additional sheet,
during or after the examination.

Expulsion from the examination hall and cancellation
of performance in that subject and all the other
subjects the student has already appeared including
practical examinations and project work and shall
not be permitted for the remaining examinations of
the subjects of that semester/year. The student is
also debarred for two consecutive semesters from
class work and all university examinations. The
continuation of the course by the student is subject
to the academic regulations in connection with
forfeiture of seat.
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Uses objectionable, abusive or offensive language
in the answer paper or in letters to the examiners or
writes to the examiner requesting him to award
pass marks.

Cancellation of the performance in that subject.

Refuses to obey the orders of the chief
superintendent/assistant —superintendent / any
officer on duty or misbehaves or creates
disturbance of any kind in and around the
examination hall or organizes a walk out or
instigates others to walk out, or threatens the
officer-in charge or any person on duty in or outside
the examination hall of any injury to his person or to
any of his relations whether by words, either spoken
or written or by signs or by visible representation,
assaults the officer-in-charge, or any person on
duty in or outside the examination hall or any of his
relations, or indulges in any other act of misconduct
or mischief which result in damage to or destruction
of property in the examination hall or any part of the
college campus or engages in any other act which
in the opinion of the officer on duty amounts to use
of unfair means or misconduct or has the tendency
to disrupt the orderly conduct of the examination.

In case of students of the college, they shall be
expelled from examination halls and cancellation of
their performance in that subject and all other
subjects the student(s) has (have) already appeared
and shall not be permitted to appear for the
remaining examinations of the subjects of that
semester/year. The students also are debarred and
forfeit their seats. In case of outsiders, they will be
handed over to the police and a police case is
registered against them.

Leaves the exam hall taking away answer script or
intentionally tears of the script or any part thereof
inside or outside the examination hall.

Expulsion from the examination hall and cancellation
of performance in that subject and all the other
subjects the student has already appeared including
practical examinations and project work and shall
not be permitted for the remaining examinations of
the subjects of that semester/year. The student is
also debarred for two consecutive semesters from
class work and all university examinations. The
continuation of the course by the student is subject
to the academic regulations in connection with
forfeiture of seat.

Possess any lethal weapon or firearm in the
examination hall.

Expulsion from the examination hall and cancellation
of the performance in that subject And all other
subjects the student has already appeared including
practical examinations and project work and shall
not be permitted for the remaining examinations of
the subjects of that semester/year. The student is
also debarred and forfeits the seat.

If student of the college, who is not a student for the
particular examination or any person not connected
with the college indulges in any malpractice or
improper conduct mentioned in clause 6 to 8.

Student of the colleges expulsion from the
examination hall and cancellation of the
performance in that subject and all other subjects the
student has already appeared including practical
examinations and project work and shall not be
permitted for the remaining examinations of the
subjects of that semester/year. The student is also
debarred and forfeits the seat.

Person(s) who do not belong to the college will be
handed over to police and, a police case will be

registered against them.
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10.

Comes in a drunken condition to the examination
hall.

Expulsion  from the examination hall and
cancellation of the performance in that subject and
all other subjects the student has already
appeared including practical examinations and
project work and shall not be permitted for the
remaining examinations of the subjects of that
semester/year

11.

Copying detected on the basis of internal evidence,
such as, during valuation or during special scrutiny.

Cancellation of the performance in that subject and
all other subjects the student has appeared including
practical examinations and project work of that
semester/year examinations.

12.

If any malpractice is detected which is not covered
in the above clauses 1 to 11 shall be reported to the
Principal for further action to award suitable

punishment.
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COURSE STRUCTURE
(Applicable for the Batches admitted from the Academic year 2025-26)
| Year | Semester
S.No. | Group glétéJ:Ct Subject L | T| P | Credits
1) PC 531EA | Digital System Design with FPGA 3 /1]0] 0 3
2) PC 531EB | Advanced Wireless Communications 3 /]0] 0 3
Professional Elective - 1
531EC | CMOS Digital VLSI Design
3) PEL 531ED | Advanced Computer Architecture 31010 3
531EE | Real Time Operating Systems
Professional Elective - 2
531EF | Advanced Digital Signal Processing
4) PE2 531EG | Mobile Computing 31010 3
531EH | Channel Coding Techniques
5) PC 53171 Digital System Design Lab O |0 4 2
6) PC 53172 | Advanced Wireless Communications Lab O |0} 4 2
7) PW 531FA | Research Methodology and IPR 2 |0] 0 2
8) AC1 Audit Course - 1 2 0] O -
TOTAL CREDITS 16 [0 | 8 18
| Year Il Semester
Subject . .
S.No. | Group Code Subject L | T| P | Credits
1) PC 530E] ARM Mlprocontrollers and Programmable 3 1ol o 3
Digital Signal Processors
2) PC 532EK | Advanced Communication Networks 3 /0| O 3
Professional Elective — 3
532EL | Computer Vision
3) PE3 532EM | Low power CMOS VLSI Design 31010 3
532EN | Design of Fault Tolerant Systems
Professional Elective - 4
530EP Commumc_atlon and Networking
Technologies for loT
4) PE4 —— e . 3 (0| O 3
532EQ Prmmple_s of Art|f|C|aI Intelligence and
Machine Learning
532ER | Adhoc and Wireless Sensor Networks
ARM Microcontrollers and Programmable
5) PC 53213 Digital Signal Processors Lab 010 4 2
6) PC 53274 | Advanced Communication Networks Lab 0O |0 4 2
7) PW 53275 | Mini Project with Seminar O |0 4 2
8) AC2 Audit Course - 2 2 |0| O -
TOTAL CREDITS 14 |0 | 12 18

18




R25 M.Tech. DECE Syllabus GNITS, ECE

M.Tech. 2 Year (4 Semesters) Regular Programme in
DIGITAL ELECTRONICS AND COMMUNICATION ENGINEERING(DECE)
Department of Electronics &Communication Engineering

COURSE STRUCTURE
Il Year | Semester
S.No. | Group glé%fd Subject L [T | P | Credits
Professional Elective — 5
533ES MIMO Systems
1) PES  [533ET System on Chip Architecture 31010 3
533ey | Embedded Networking
2) OE Open Elective 3 10| 0 3
3) PW | 53376 Dissertation work Review-11 0 (0] 12 6
TOTAL CREDITS 6 |0 |12 12
Il Year Il Semester
S.No. | Group ilé%]:a Subject L |T| P |Credits
1) PW | 53477 Dissertation work Review-111 0 |0] 12 6
53478 Dissertation Viva-Vice 0 |[0] 28 14
TOTAL CREDITS 0O [0 40 20

*For Dissertation work Review-I, please refer R25 Academic Regulations

Audit Course | & II:
English for Research Paper Writing — 53151/53251
Disaster Management- 53158 / 53258
Sanskrit for Technical Knowledge- 53154/53254
Value Education- 53157/53257
Constitution of India- 53156/ 53256
Pedagogy Studies — 53153/53253
Stress Management by yoga- 53155/53255
Personality Development Through Life Enlightenment Skills- 53152/53252

NG WNE

Open Electives :
Intellectual Property Rights- 533GF
Generative Al — 533GA
Intrusion Detection Systems- 533GB
Digital Forensics- 533GC
Energy from waste-533GD
Power from renewable energy sources-533GE
Cost Management of Engg. Projects- 533GG
Business Analytics-533GH
. Optimisation Techniques-533GJ

10. Composite materials-533GK
11.Industrial Safety-533GL
12. Operation Research -533GM

wWCoNoU~wWNE
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M.Tech. | Year, | Sem LTPC
Course Code :531EA 3003

DIGITALSYSTEM DESIGN WITH FPGA
Prerequisites: Digital Logic Design.

Course Objectives:

1.To Understand the Basic Modeling Concepts of Verilog HDL.

2.To Learn and expose the various Architecture features of Commercially Available PLDs, CPLDs
and FPGA:s.

3.To Implement the Sequential Circuits on CPLDs and FPGAs using CAD Tools.

4.To Provide Extended Knowledge of Digital Logic Circuits in the Form of State Table and State
Model Approach.

UNIT 1: (~8 Lecture Hours)

Verilog HDL Coding Style: Overview of Digital Design with Verilog HDL, Hierarchical Modeling
Concepts, Basic Concepts of Modules and Ports, Gate Level Modeling, Dataflow Modeling, Behavioral
Modeling, Tasks and Functions, Useful Modeling Techniques.

UNIT 2: (~12 Lecture Hours)

Programmable Logic Devices: The Concept of Programmable Logic Devices, SPLDs, PAL Devices,
PLA Devices, GAL Devices, CPLD Architecture, Xilinx CPLDs, Altera CPLDs, FPGAs-FPGA
Architecture, Vertex CLB and Slice- Stratix LAB and ALM-RAM Blocks, DSP Blocks, Clock
Management, I/O Standards, Additional Features.

UNIT 3: (~8 Lecture Hours)
FPGAs/CPLDs: FPGAs/CPLDs Programming Technologies, Commercially Available FPGAs, Xilinx’s
Vertex and Spartan, Actel’s FPGA, Altera’s FPGAs/CPLDs.

UNIT 4: (~ 10 Lecture Hours)

Sequential Circuit Design: Design Procedure for Sequential Circuits, Design Example, Code Converter,
Design of Iterative Circuits, Design of a Comparator, Design of Sequential Circuits using ROMs and
PLAs, Sequential Circuit Design using CPLDs, Sequential Circuit Design using FPGAs, Simulation
and Testing of Sequential Circuits, Overview of Computer aided Design.

UNIT 5: (~ 9 Lecture Hours)

Analysis and Derivation of Clocked Sequential Circuits with State Graphs and Tables: A Sequential
Parity Checker, Analysis by Signal Tracing and Timing Charts-State Tables and Graphs-General Models
for Sequential Circuits, Design of a Sequence Detector, more Complex Design Problems, Guidelines for
Construction of State Graphs, Serial Data Code Conversion, Alphanumeric State Graph Notation.

Text Books:

1. Volnei A. Pedroni, “Digital Electronics and Design with VHDL”- Elsevier publications 1% Edition
,2008.

2. JohnV. Old Field, Richard C. Dorf, “Field Programmable Gate Arrays”, Wiley, 2008.
3. Charles H. Roth, Jr. “Fundamentals of Logzig Design” -Enhanced 7™ Edition 2020.
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Reference Books:

1. Samir Palnitkar, “Verilog HDL, A Guide to Digital Design and Synthesis” Prentice Hall, 2" Edition,
2003.

2. S. Ramachandran, “Digital VLSI System Design”, A Design Manual for Implementation of
Projects on FPGAs and ASICs Using Verilog” Springer Publication, 1**Edition, 2007.

3. Wayne Wolf, “FPGA Based System Design”, Prentices Hall Modern Semiconductor Design Series
2004.

4. Digital System Design using Programmable Logic Devices- Parag K. Lala, BS Publications 2003.

Online Resources:
1. https://nptel.ac.in/courses/117108040 (Course Title: Digital System Design with PLDs and
FPGAs, Prof. Kuruvilla Varghese 11Sc Bangalore)

2. https://onlinecourses.nptel.ac.in/noc22_ee110/preview(Course Title: Digital Circuits, Prof.
Santanu Chattopadhyay 1T Kharagpur)

Course Outcomes:
After completion of the course the student should be able to
CO1 Applythe Verilog HDL Concepts for Digital Circuits.
CO2 Narrate the Concepts of ROMs, PALS, PLAs CPLDs and FPGAs.
CO3 Designand Develop Different Sequential Circuits.
CO4 Implement Sequential Circuit Design using FPGAs/CPLDs.
CO5  Analyze the Clocked Sequential Circuits with State Graphs and State Tables.

® k%
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M.Tech. I Year, | Sem LTPC
Course Code :531EB 300 3
ADVANCED WIRELESS COMMUNICATIONS

Prerequisites: Cellular Mobile Communications

Course Objectives:

1. Discuss about the cellular system fundamentals and Handoff Strategies.

2.Understand the impact of fading effects on the performance communication system and derive
the capacity of AWGN and MIMO channels.

3.Discuss fundamentals of Equalization in a communication Receiver.

4.Understand the basics Software defined radio.

UNIT 1: (~8 Lecture Hours)
Cellular Communication Fundamentals: Introduction, Frequency Reuse, Channel Assignment

Strategies, Handoff Strategies, Interference and system capacity, Trunking and Grade of Service,
Improving Coverage & Capacity in Cellular Systems—cell splitting, sectoring, Comparison of 1G, 2G,
3G, 4G &5G.

UNIT 2: (~9 Lecture Hours)
FADING CHANNELS AND DIVERSITY TECHNIQUES:

Wireless channels — Error/Outage probability over fading channels — Diversity techniques — Channel
coding as a means of time diversity — Multiple antennas in wireless communications.

UNIT 3: (~9 Lecture Hours)
Multiple-Input Multiple-Output Wireless Communications:

Introduction to MIMO Wireless Communications, MIMO Architecture, Space Diversity and system
based on space diversity, Space time coding, MIMO-OFDM.

UNIT 4: (~10 Lecture Hours)

Equalization: Fundamentals of Equalization, Training a Generic Adaptive Equalizer, Equalizers in a
communications receiver, classification of equalization techniques. Linear Equalizers, Nonlinear
Equalization, Algorithms for adaptive equalization.

Code Division for Multiple Access (CDMA): Introduction to CDMA, Basic CDMA Mechanism,
Fundamentals of CDMA Codes, Spreading Codes based on Pseudo-Noise (PN) Sequences,
Advantages of CDMA

UNIT 5: (~10 Lecture Hours)

Introduction to Software Radios: Need for Software Radio, Characteristics and benefits of software
radio- Design Principles of Software Radio, RF Implementation issues- The Purpose of RF Front —
End, Dynamic Range- The Principal Challenge of Receiver Design — RF Receiver Front- End
Topologies- Enhanced Flexibility of the RF Chain with Software Radios- Importance of the
Components to Overall Performance- Transmitter Architectures and Their Issues- Noise and
Distortion in the RF Chain, ADC and DAC Distortion.

Text Books:

1. T.S.Rappaport, “Wireless Communications, Principles and Practice”, 2" edition, PHI, 2010.

2. William C.Y .Lee, “Mobile Cellular Telecommunications Analog and Digital Systems”, 2" edition,
TMH, 2006.
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3. UpenaDalal, “Wireless Communication”, Oxford University Press, 8" Impression, 2015.

4. Aditya K Jagannatham, “Principles of Modern Wireless Communication Systems Theory and
Practice”, McGraw Hill India, 2015.

5. Markus Dillinger, Kambiz Madani, “Software Defined Radio Architecture System and Functions”,
WILEY 2003

Reference Books:

1. KavehPahLaven and P. Krishna Murthy,” Principles of Wireless Networks-, Pearson Education,
2006.

2. V.K.Garg, J.E.Wilkes, “Principle and Application of GSM”, Pearson Education, 5" edition, 2008.
3. V.K.Garg, “IS-95 CDMA & CDMA 2000, Pearson Education, 4th edition, 2009.

4. Mischa Schwartz, “Mobile wireless communications”, Cambridge university press,2013.

5. Walter Tuttle Bee, “Software Defined Radio: Enabling Technologies”, 2002, WileyPublications.

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc22_ee78/preview(Basics of software defined Radios
by Prof. Meenakshi Rawat, IIT Roorkee)

2. http://nptel.ac.in/courses/117104099/Advanced 3G and 4G Wireless Mobile
Communications

Course Outcomes:
After completion of the course the student should be able to

CO1 Explain the fundamentals of cellular communication systems, including frequency reuse,
handoff strategies, interference, capacity, and the evolution from 1G to 5G.

CO2 Analyze fading channels, error/outage probabilities, and diversity techniques including
multiple antenna systems and channel coding.

CO3 lllustrate and evaluate MIMO wireless communication systems, space-time coding, and
MIMO-OFDM architectures.

CO4  Apply equalization techniques and design CDMA systems, including spreading codes,
adaptive equalizers, and multiple access mechanisms.

CO5 Describe the architecture, components, and design principles of Software Defined Radios,
including RF front-end, ADC/DAC, and transmitter considerations.

® k%
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M.Tech. | Year, | Sem LTPC
Course Code :531EC 300 3

CMOS DIGITALVLSI DESIGN
(Professional Elective -1)

Prerequisites : Digital System Design

Course Objectives:

1. To Understand the Basic Concepts of MOS Structure.

2. To Demonstrate the General Characteristics of MOS Transistor and CMOS Inverter.
3. To Estimate the Quality Metrics of a Digital Design.

4. To Design and Develop Combinational and Sequential Circuits.

UNIT 1: (~8 Lecture Hours)

Review: Basic MOS structure and its static behavior.

Quality Metrics of a Digital Design: Cost, Functionality, Robustness, Power, and Delay, MOS
Transistor Basic, MOS Parasitic & SPICE Model, wire delay models of MOS transistors.

UNIT 2: (~8 Lecture Hours)
CMOS Inverter: Static CMOS inverter, switching threshold and noise margin concepts and their
evaluation, Dynamic behavior, Power consumption and Analyzing Power Consumption using SPICE.

UNIT 3: (~10 Lecture Hours)

Combinational Logic: Static CMOS design, Logic effort, Ratioed logic, Pass transistor logic, Dynamic
logic, Speed and power dissipation in dynamic logic, Cascading dynamic gates, CMOS transmission
gate logic.

UNIT 4: (~12 Lecture Hours)

Sequential Logic: Static latches and registers, Bi-stability principle, MUX based latches, Static SR flip-
flops, Master-slave edge-triggered register, Dynamic latches and registers, Concept of pipelining, Pulse
registers, and Non-Bi stable sequential circuit.

Advanced Technologies: Giga-scale dilemma, Short channel effects, High—k, Metal Gate Technology,
FinFET and TFET .

UNIT 5: (~8 Lecture Hours)

Physical Design Flow: Floor planning, Placement, Routing, CTS, Power analysis and IR drop
estimation-static and dynamic, ESD protection-human body model, Machine model.

Designing Memory & Array structures: SRAM and DRAM Memory Core - memory peripheral
circuitry - Memory reliability and yield - Power dissipation in memories.

Text Books :

1. J.P.Rabaey, A.P.Chandrakaran, B.Nikolic, “Digital Integrated Circuits: A design Perspective”,
Prentice Hall Electronics & VLSI series, 2" Edition, 2008.

2. Pucknell, D.A. and Eshraghian, K., “Basic VLSI Design”, PHI, 3" Edition, 2012.
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Reference Books:
1. Baker, Li, Boyce, “CMOS Circuit Design, Layout, and Simulation”, 2" Edition.Wiley.
2. R.J. Baker, “CMOS circuit Design, Layout and Simulation”, IEEE Inc., 2008.

3. Kang. S and Leblebici .Y, “CMOS Digital Integrated Circuits, Analysis and Design”, 3"“Edition,
TMH.

Online Resources:
1. https://www.digimat.in/nptel/courses/video/117101004/L02.html (Course Title:Advanced VLSI
Design By Prof.A.N.Chandorkar,lIT Bombay)

2. https://nptel.ac.in/courses/108107129(Course Title:CMOS Digital VLSI Design,By Prof.Sudeb
Dasgupta,lIT Roorke)

Course Outcomes:

After completion of the course the student should be able to
CO1 Recall the Concepts of Basic MOS Structure and its Static Behavior.
CO2 Explain the Quality Metrics of a Digital Design.
CO3 Discuss Physical Design flow and Advanced Technologies.

CO4 Design Different Types of Logic Gates using CMOS Inverter and Analyze their Transfer
Characteristics CNT.

CO5 Design and Analyse Combinational, Sequential and Memory circuits and Applying the
Knowledge of Digital Design, to Build Complex Digital Circuits.

® k%
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M. Tech. | Year, | Sem. LTPC
Course Code :531ED 300 3

ADVANCED COMPUTERARCHITECTURE
(Professional Elective- 1)

Prerequisites: Computer Organization

Course Objectives:

1. To discuss about the computer architecture with the underlying design principles.

2. To understand the impact of pipelining and parallel processing on computer performance.
3. To study the methodology of processor and control design.

4. To describe memory organization, system organization, and parallel processing.

UNIT 1: (~7 Lecture Hours)

Parallel Processing and Pipelining Processing: Architectural Classification, Applications of Parallel
Processing, Instruction Level Parallelism and Thread Level Parallelism, Explicitly Parallel Instruction
Computing (EPIC) Architecture.

UNIT 2: (~10 Lecture Hours)

Pipeline Architecture: Principles and Implementation of Pipelining, Classification of Pipelining
Processors, Design aspect of Arithmetic and Instruction Pipelining, Pipelining Hazards and Resolving
Techniques, Data buffering techniques, Advanced Pipelining Techniques, Software Pipelining, VLIW
(Very Long Instruction Word) processor.

UNIT 3: (~8 Lecture Hours)

Vector and Array Processor: Issues in Vector Processing, Vector Performance Modeling, SIMD
Computer Organization, Static Vs Dynamic Network, Parallel Algorithms for Array Processors-Matrix
Multiplication.

UNIT 4: (~10 Lecture Hours)

Multiprocessor Architecture: Loosely and Tightly Coupled Multiprocessors, Inter Processor
Communication Network, Time Shared Bus, Multiport Memory Model, Memory Contention and
Arbitration Technigues, Cache Coherency and Bus Snooping, Massively Parallel Processors (MPP).
Multithreaded Architecture: Multithreaded Processors, Latency Hiding Techniques, Principles of
Multithreading, Issues and Solutions, Parallel Programming Techniques-Message Passing Program
Development.

UNIT 5: (~10 Lecture Hours)

Parallel Algorithms for Multiprocessors: Classification and Performance of Parallel Algorithms,

Operating Systems for Multiprocessors Systems, Message Passing Libraries for Parallel Programming

Interface, Parallel Virtual Machine (PVM) (in distributed memory system), and Message Passing

Interfaces (MPI).

Text Books:

1. KaiHwang and Faye A. Briggs, “Computer Architecture and Parallel Processing”, McGraw Hill
Education, 1% Edition2012.

2. KaiHwang, “Advanced Computer Architecture”, McGraw Hill Education, 1993.

Reference Books:
1. John L. Hennessy and David A. Patterson, “.Computer Architecture: A Quantitative Approach”,
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Elsevier, 5" Edition, 2012.

William Stallings, “Computer Organization and Architecture,Designing for Performance”,
PrenticeHall, 6™ edition, 2006.

Kai Hwang, “Scalable Parallel Computing”, McGraw Hill Education, 1998.

Harold S. Stone “High-Performance Computer Architecture”, AddisonWesley, 1993.

Online Resources:

1.

2.

3.

http://nptel.ac.in/courses/106102062/ ( Course Title: Introduction to Computer Architecture by
Prof. Anshul Kumar, IIT Delhi)

https://archive.nptel.ac.in/courses/106/105/106105033/( Course Title: High Performance
Computer Architecture by Prof. Ajith pal, 1T Kharaghpur)
https://www.tutorialspoint.com/parallel_computer_architecture/
parallel_computer_architecture_models.htm (Title:Tutorials on Parallel Computer Architecture—
Models

Course Outcomes:
After completion of the course the students should be able to

CcO1 Recall the fundamentals of parallel computing, including different types of parallelism,

pipelining concepts, and challenges in pipeline architectures.

CO2 Analyze the architecture and operational issues of vector and array processors used in high-

performance systems.

CO3 Evaluate the design and scalability of multithreaded and multiprocessor systems to achieve

high performance.

CO4 Design and analyze parallel algorithms for multiprocessor systems using performance

metrics such as speedup, efficiency, and scalability.

CO5 Apply memory management and synchronization techniques to address memory contention,

arbitration, and coordination issues in parallel programming.

® k%
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M.Tech. | Year, | Sem. LTPC
Course Code :531EE 3003

REALTIME OPERATING SYSTEMS
(Professional Elective -1)

Prerequisites: Operating Systems

Course Objectives:
1. Understand the Real time scheduling theory concept.
2. Experience on real time scheduler implementation applied to real time systems.

3. Skills necessary to develop software for embedded computer systems using a real-time operating
system.

4. Basic knowledge of RT Linux, MicroC/OS-I1, Vx Works, Embedded Linux, and Tiny OS.

UNIT 1: (~ 10 Lecture Hours)
Introduction: Introduction to UNIX/LINUX, Overview of Commands, File 1/0,(open, create, close,
Iseek, read, write), Process Control ( fork, vfork, exit, wait, waitpid, exec).

UNIT 2: (~ 10 Lecture Hours)

Real Time Operating Systems: Brief History of OS, Defining RTOS, The Scheduler, Objects,
Services, Characteristics of RTOS, Defining a Task, asks States and Scheduling, Task Operations, Structure,
Synchronization, Communication and Concurrency. Defining Semaphores, Operations and Use, Defining
Message Queue, States, Content, Storage, Operations and Use.

UNIT 3: (~ 8 Lecture Hours)
Objects, Services and 1/O: Pipes, Event Registers, Signals, Other Building Blocks, Component
Configuration, Basic I/0 Concepts, 1/0O Subsystem.

UNIT 4: (~ 8 Lecture Hours)

Exceptions, Interrupts and Timers: Exceptions, Interrupts, Applications, Processing of Exceptions and
Spurious Interrupts, Real Time Clocks, Programmable Timers, Timer Interrupt Service Routines (ISR),
Soft Timers, Operations.

UNIT 5: (~ 9 Lecture Hours)
Case Studies of RTOS: RT Linux, MicroC/OS-11, Vx Works, Embedded Linux, and Tiny OS.

Text Books :

1. Qing Li, “Real Time Concepts for Embedded Systems”, Elsevier, 2011

2. Embedded Real Time Systems: Concepts, Design Programming, Black book, Dreamtech Press
1 Edition 2003.

Reference Books:

1. W.Richard Stevens, Stephan A. Rago, “Advanced UNIX Programming”, Pearson, 2" Edition, 2006.

2. Dr. Craig Hollabaugh, “Embedded Linux: Hardware, Software and Interfacing”, Pearson, 1% Edition,
2008.

3. Introduction to Embedded Systems - Shibu K.V, McGraw Hill, 2" Edition 2016

Online Resources:
1. https://www.slideshare.net/pantechsolutions/rtos-basic-concepts (PPT slide on RTOS by
PANTECH India Pvt. Ltd.) 28
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2. https://onlinecourses.nptel.ac.in/noc20_cs16/preview (Course Title: Real Time Operating
Systems by Prof. Rajib Mall, IIT Kharaghpur)

Course Outcomes:
After completion of the course the student should be able to

CO1
CO2

CO3
CO4

CO5

Explain the core concepts and architecture of UNIX operating systems.

Differentiate between Real-Time Operating Systems (RTOS) and General-Purpose
Operating Systems (GPOS) based on their design and functionality.

Describe RTOS components such as objects, services, and 1/0O subsystems.

Demonstrate the handling of exceptions, interrupts, and timer operations in real-time
systems.

Analyze and compare real-time operating systems through case studies of RTLinux, uC/OS-
I, VXWorks, and Embedded Linux.

S
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M.Tech. I Year, | Sem LTPC
Course Code :531EF 3003
ADVANCED DIGITAL SIGNAL PROCESSING
(Professional Elective 2)
(Common to DECE, WMC)

Prerequisites: Digital Signal Processing

Course Objectives:

1 To understand the importance of multirate digital signal processing and applications.

2 To have in-depth knowledge of linear prediction and power spectral estimation methods

3 To compare the performance methods of parametric, non-parametric and subspace methods of power
spectral estimation techniques.

4 To develop an understanding of subspace methods of power spectral estimation.

UNIT 1: (~10 Lecture Hours)

Multirate Digital Signal Processing: Introduction, Decimation by a Factor D, Interpolation by a
Factor I, Sampling Rate Conversion by a Rational Factor 1/D, Filter Design and Implementation for
Sampling Rate Conversion- Direct Form FIR Filter Structures, Polyphase Filter Structures. Multistage
Implementation of Sampling Rate Conversion.

Applications of Multi Rate Signal Processing: Design of Phase Shifters, Interfacing of Digital
Systems with Different Sampling Rates, Implementation of Digital Filter Banks, Sub-band Coding of
Speech Signals, Quadrature Mirror Filters, Trans-multiplexers, Over Sampling A/D and D/A
Conversion.

UNIT 2: (~8 Lecture Hours)

Linear Prediction and Optimum Linear filters: Representation of Stationary Random Process- Rational
Power Spectra, Relationships between the filter parameters and Autocorrelation Sequence. Forward
and Backward linear Prediction, Solution of Normal Equations-Shur Algorithm, AR Lattice and ARMA
Lattice Ladder Filters, Wiener Filters for Filtering and Prediction.

UNIT 3: (~9 Lecture Hours)

Non-Parametric Methods of Power Spectral Estimation: Estimation of Spectra from Finite
Duration Observation of Signals, Non-Parametric Methods: Bartlett, Welch & Blackman-Tukey
Methods, Performance Characteristics of Non-Parametric Power Spectrum Estimators. Computational
Requirements of Non-Parametric Power Spectrum Estimates.

UNIT 4: (~8 Lecture Hours)

Parametric Methods of Power Spectrum Estimation: Relation between Auto Correlation & Model
Parameters, AR Models - Yule-Walker & Burg Methods, MA Model for Power Spectrum Estimation,
ARMA Model for Power Spectrum Estimation.

UNIT 5: (~10 Lecture Hours)

Minimum Variance and Eigen Analysis based Spectral Estimation: Minimum Variance Spectrum
Estimation, Eigen Analysis Algorithm for Spectral Estimation-Pisarenko Harmonic Decomposition
Method, Eigen Decomposition of Autocorrelation Matrix for Sinusoids in White Noise, MUSIC
Algorithm, ESPRIT Algorithm, Order Selection Criteria, and Comparison of Experimental Results for
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Spectral Estimation.

Text Books:

1. John G. Proakis and Dimitris C. Manolakis, “Digital Signal Processing Principles, Algorithms
and Applications”, 4" Edition, Prentice Hall of India, Pvt. Limited, 2007

2. AlanV. Oppenheimand Ronald W. Schaffer, “Discrete Time Signal Processing”, 2" Ed, PHI, 2007.

Reference Books:

1. Emmanuel C. Ifeachor and Barrie W. Jervis. Addison “Digital Signal Processing: A Practical
Approach”, 2" Edition, Pearson, 2002.

2. S. M .Kay, “Modern spectral Estimation techniques”, 1% Edition, PHI, 1997.

3. P.P.Vaidyanathan “Multi Rate Systems and Filter Banks”, Pearson Education, 1993.

Online Resources:
1. https://nptel.ac.in/courses/117101001

(Course Title: Advanced Digital Signal Processing-Multirate and wavelets. Prof. V. M. Gadre, IIT,
Bombay.)

2. https://www.youtube.com/playlist?list=PLD85E88483F 782338

(Course Title: Probability and Random Variables by Prof. M. Chakraborty, Department of
Electronics and Electrical Communication Engineering, 11T, Kharagpur.)

Course Outcomes:
After completion of the course the student should be able to

CO1 Define the basic features of multirate digital signal Processing, Linear Prediction and Optimum
Linear, parametric and non-parametric Spectral estimation techniques

CO2 Identify the non-parametric methods of power spectral estimation, their computational
requirements and calculate the performance characteristics.

CO3 Analyze the parametric methods of power spectral estimation using AR, MA, ARMA Models.

CO4  Assess and compare the power spectral estimates using minimum variance and eigen analysis-
based methods

CO5 Discuss and compare the subspace methods of spectral estimation employing MUSIC and
ESPRIT algorithms.

# k%
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M.Tech. I Year, | Sem LTPC
Course Code :531EG 3003
MOBILE COMPUTING
(Professional Elective-2)

(Common to DECE, WMC)

Prerequisite: Computer Networks, Computer Organization and architecture.

Course Objectives:
The objectives of the course Mobile Computing are

1. To learnthe fundamental technologies that help in the networking of wireless devices like Blue tooth,
WIMAX

2. To study the cellular architectures of GSM, GPRS, SMS.
3. Toknow the Network, Transport functionalities of Mobile Communication.

4. To impart knowledge about Mobile Application Development using Palm OS, Symbian OS,
J2ME etc.

UNIT —1: (~9 Lecture Hours)

Introduction to Mobile Computing Architecture: Mobile Computing, dialog control, networks,
middleware and gateways, application and services, developing mobile computing applications, security in
mobile computing, architecture for mobile computing, three tier architecture, design considerations for
mobile computing, mobile computing through internet, making existing applications mobile-enabled.

UNIT - 2: (~9 Lecture Hours)

Cellular Technologies — GSM, GPRS, CDMA AND 3G : Wireless Broadband, mobile IP, Internet
protocol version 6 (IPv6), Java card, PLNM interfaces, GSM addresses and identifiers, network
aspects in GSM, Mobile computing over SMS, Short Message Services (SMS), GPRS network
architecture, GPRS network operations, data services in GPRS, applications for GPRS, limitations of
GPRS, CDMA versus GSM, third generation networks, applications on 3G, Introduction to 4G & 5G
Communications.

UNIT - 3: (~8 Lecture Hours)

Wireless Application Protocol (WAP) and Wireless LAN: WAP, MMS, wireless LAN advantages,
IEEE 802.11 standards, wireless LAN architecture, mobility in wireless LAN.

Intelligent and Internetworking: Introduction, fundamentals of call processing, intelligence in the
networks, SS#7 signaling, IN Conceptual Model (INCM), Softswitch, programmable networks,
technologies and interfaces for IN.

UNIT - 4: (~10 Lecture Hours)

Client Programming, PALM OS, SYMBIAN OS, WIN CE Architecture: Introduction, moving
beyond the desktop, a peek under the hood: hardware overview, mobile phones, PDA, design constraints
in applications for handheld devices, palm OS architecture, application development, Symbian OS
architecture, Applications for Symbian, different flavors of windows CE, windows CE architecture.
J2ME: Java in the handset, the three prong approach to JAVA everywhere, JAVA 2 micro edition
(J2ME) technology, programming for CLDC, MIDLet, Optional packages.
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UNIT - 5: (~9 Lecture Hours)

Voice Over Internet Protocol and Convergence:

Voice over IP, H.323 Framework for voice over IP, Session Initiation Protocol, Comparison between
H.323 and SIP, Real Time protocols, Convergence Technologies, Call Routing, IP multimedia
subsystem (IMS), Mobile VolIP.

Security Issues in Mobile Computing: Introduction, information security, security techniques and
algorithms, security protocols, trust, security models, security frameworks for mobile environment.

Text Books:

1. Mobile Computing — Technology, Applications and Service Creation, Asoke K. Talukder, Roopa R
Yavagal, 2™ edition, Tata McGraw Hill, New Delhi, 20009.

2. Mobile Communications, Jochen Schiller, 2" Edition, Pearson Education, New Delhi, 2008.

Reference Books:

1. The cdma2000 system for Mobile Communications, VieriVanghi, Aleksander Damnjanovic,
Pearson Education, New Delhi, 2007.

2. Fundamentals of Mobile and Pervasive Computing, Frank Adelstein, McGraw Hill, New Delhi,
2008.

Online Resources:

1. https://www.tutorialspoint.com/mobile_computing/mobile_computing_overview.htm
2. http://uberthings.com/mobile/#intro

3. http://www.ittoday.info/Articles/Introduction_to_Mobile.htm

4. https:/www.cse.wustl.edu/~jain/cse574-16/ftp/j_195¢g.pdf

Course Outcomes :
After completion of the course students should be able to:

CO1 Interpret the fundamental architecture of mobile computing and evaluate the three-tier
architecture for developing mobile-enabled applications.

C0O2 Compare the evolution of cellular technologies, differentiate GSM/ GPRS/ CDMA and
assess the capabilities and limitations various mobile applications.

CO3 Design a basic Wireless LAN and explore the role of network intelligence and protocols
like AP, SS#7, IN Conceptual Model in enabling mobile services.

CO4 Develop application designs for mobile handheld devices like Palm OS/ Symbian OS/
Windows

CO5 CE and construct basic programs using the J2ME framework (CLDC, MIDLet).

® ok %
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M.Tech. | Year, | Sem LTPC

Course Code :531EH 3003

CHANNEL CODING TECHNIQUES
(Professional Elective-2)
(Common to DECE WMC)
Prerequisites: Digital Communications
Course Objectives:
1. To expose the students to the principles of Error-correcting codes, and their applications to
communication systems with noise.

2. Tounderstand the methods for speedy/compact Error Detection and Correction.
3. Tocompare different Error Detection and Correction schemes.
4. To analyze the latest Channel Coding Techniques.

UNIT 1: (~9 Lecture Hours)

Coding for Reliable Digital Transmission and storage: Types of Errors, Error Control Strategies.
Linear Block Codes: Introduction to Linear Block Codes, Syndrome and Error Detection, Minimum
Distance ofa Block code, Error-Detecting and Error-correcting Capabilities ofa Block code, Standard array
and Syndrome Decoding, Probability of an undetected error for Linear Codes over a BSC, Hamming
Codes. Applications of Block codes for Error control in data storage system.

UNIT 2: (~10 Lecture Hours)

Cyclic Codes: Description, Generator, and Parity-check Matrices, Encoding, Syndrome Computation, and
Error Detection, Decoding, Cyclic Hamming Codes, shortened cyclic codes, Error-trapping decoding for
cyclic codes, Majority logic decoding for cyclic codes. Introduction to BCH codes.

UNIT 3: (~8 Lecture Hours)

Convolutional Codes: Encoding of Convolutional Codes, Structural and Distance Properties,
maximum likelihood decoding, Sequential decoding, Majority- logic decoding of Convolution codes.
Application of Viterbi Decoding and Sequential Decoding, Applications of Convolutional codes in
ARQ system.

UNIT 4: (~11 Lecture Hours)

Polar , Turbo & LDPC Codes:

Polar codes: Brief Introduction , Polar Coding Theorem, Construction and Decoding
Turbo Codes: Concatenated convolutional codes- Parallel concatenation,

The UMTS Turbo code, Serial concatenation, Partial concatenation, Turbo decoding.

LDPC Codes: Codes based on sparse graphs, Decoding for binary erasure channel, Log-likelihood
algebra, Belief propagation, Product codes, Iterative decoding of product codes.

UNIT 5: (~8 Lecture Hours)

Space-Time Codes: Introduction, Digital modulation schemes, Diversity, Orthogonal space- Time
Block codes:Alamouti’s schemes, Extension to more than Two Transmit Antennas, Simulation
Results, Spatial Multiplexing: General Concept, Iterative APP Preprocessing, and Per-layer Decoding,
Linear Multilayer Detection, Original BLAST Detection, QL Decomposition, and Interface
Cancellation.
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Text Books:

1.

2.

Shu Lin, Daniel J.Costello, Jr, “Error Control Coding- Fundamentals and Applications”, 2"

Editions, Prentice Hall, 2017.

Andre Neubauer, Jurgen Freadenberger, Volker Kuhn, “Coding Theory- Algorithms,

Architectures and Applications”, 1% Edition, John Wiley & Sons Ltd, 2007.

Reference Books:

1.
2.
3.
4

5.

Bernard Sklar, “Digital Communications-Fundamentals and Applications”, 2" Edition, PEA, 2013.
Man Young Rhee, “Error Correcting Coding Theory”, McGraw-Hill Publishing, 1989.

John G. Proakis, “Digital Communications”, 5" Edition, Tata McGraw-Hill, 2008.

Todd K.Moon, “Error Correction Coding-Mathematical Methods and Algorithms”, Wiley India,
2006.

Ranjan Bose, “Information Theory, Coding and Cryptography”, 2™ Edition, Tata McGraw-Hill,
20009.

Online Resources:

1. http://nptel.ac.in/courses/117106031

(Corse Title: Coding Theory, Dr. Andrew Thangaraj, 11T Madras)

2. https://nptel.ac.in/courses/117108044

(Corse Title: Error Correcting Codes, Prof. P. Vijay Kumar, 11Sc Bangalore)

Course Outcomes:
After completion of the course the student should be able to

CO1

CO2

CO3

CO4

CO5

Classify different types of errors and control strategies, and evaluate the error-detecting and
error correcting capabilities of linear block codes

Construct encoder and decoder circuits for cyclic codes and apply specific decoding
algorithms like error-trapping and majority logic for cyclic and BCH codes.

Compare the properties of convolutional codes with block codes, illustrate the encoding
process and implement the Viterbi algorithm for maximum likelihood decoding.

Design the encoding and iterative decoding frameworks for modern codes like Turbo,
LDPC, and Polar codes, and evaluate their performance properties.

Relate the principles of spatial diversity and multiplexing in MIMO systems and design
space-time block codes,spatial multiplexing detectors for reliable wireless communication.

# k%
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M.Tech. | Year, | Sem LTPC

Course Code :53171 004 2
DIGITALSYSTEM DESIGN LAB

Prerequisites: Digital Logic Design.

Course Objectives:

1. To Verify the Functionality of Various Combinational Circuits using Verilog/\VHDL Programming
Language.

2. To Verify the Functionality of Sequential Circuits using Verilog/\VHDL Programming Language.

3. To Implement the Combinational and Sequential Circuits using FPGAs Kit.

4. To Perform the Circuit Simulation and Layout Verification for Combinational and Sequential
Circuits.

PART:1

List of Experiments:

Programming can be Done using Xilinx/Vivado ISE Simulation Tool and Implement the Programs on

FPGA Board.

1. Designand Implement Full Adder, 4-bit Ripple Carry Adder and Carry Look Ahead adder.

2. Design and Implement 4-bit ALU to Perform — ADD, SUB, AND, OR, XOR, 1’s and 2’s

Complement Operations.

Design and Implement 4x1, 8x1 and 16x1 Multiplexer in Dataflow and Structural Model.

Design and Implement 1x4, 1x8 and 1x16 Demultiplexer in Dataflow and Structural Model.

Design and Implement 2 to 4, 3 to 8 and 4 to16 line decoder in Dataflow and Structural Model.

Design and Implement 16-to-4 (With and Without Priority) Encoder in Behavioral Model.

Design and Implement Code converters — Binary to BCD code, BCD to Gray code and BCD to

Excess -3 code.

Designand Implement SR, D, JK, and T flip flops using Behavioral Model.

9. Design and Implement 4-bit Binary and BCD Counters (with Synchronous/ Asynchronous Reset
input) using Behavioral Model.

Nook~w

oo

PART-II

PART -1 Experiments can be done by Mentor Graphics/Cadence/Synapsys Tools.
Simulate and Verify the Layouts of all CMOS Logic Gates.

Simulate and Verify the Layouts of 28 Transistor and 10 Transistor Full Adder.
Simulate and Verify the Layout of Full Adder using Dynamic CMOS Technology.
Simulate and Verify the Layouts of SR, D, JK And T Flip Flops.

Simulate and Verify the Layout of 4-bit Binary Asynchronous/Synchronous Counter.

AR A

Text Books:

1. Samir Palnitkar, “Verilog HDL, A Guide to Digital Design and Synthesis” Prentice Hall, Second
Edition, 2003.

2. Stephen Brown & Zvonko G. Vranesic, “Digital Logic Design with Verilog HDL” TATA McGraw
Hill Ltd. 2" Edition 2007.

Reference Books:

1. T.R.Padmanabhan, B. Bala Tripura Sundari, “Design through Verilog HDL, A John Wiley & Sons,
INC., Publications 2008.

2. Peter Ashenden, “Digital Design using Verilog”, Elsevier, 2007.
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Online Resources:

1. https://nptel.ac.in/courses/106105165,(Course Title: Hardware Modeling using Verilog Prof.
Indranil Sengupta, [T Kharagpur)

2. https://onlinecourses.nptel.ac.in/noc22_eel104/course( Course Title: System Design Through
Verilog, Prof.Shaik Rafi Ahamed)

Course Outcomes:
After completion of the course the student should be able to

CO1 Recall the Verilog HDL Concepts for Digital Circuits

CO2 Construct, Simulate and Synthesize the Digital Circuits using Xilinx Vivado ISE Tool.

CO3 Implement the Combinational and Sequential Circuits using FPGAs Kit.

CO4 Perform Circuits Simulation, DC/Transient Analysis and Static Timing Analysis of Digital
CMOS Circuits using Mentor Graphics/Cadence/Synapsys Tools.

CO5 Physical Verification and Layout Verification of Digital CMOS Circuits using Mentor
Graphics/Cadence/ Synapsys Tools.

# k%
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M.Tech. I Year, | Sem LTPC
Course Code :53172 004 2
ADVANCED WIRELESS COMMUNICATIONS LAB

Prerequisites: Nil

Course Objectives:

1. Introduce cellular fundamentals and radio propagation models in wireless communication.

2. Provide practical exposure to diversity, equalization, and multiple access techniques.

3. Familiarize students with advanced wireless system components such as OFDM, CDMA, and SDR.

4. Develop the ability to analyze system performance using simulations for BER, channel capacity,
and channel estimation

List of Experiments:
S/W: MATLAB/OCTAVE/SIMULINK.

1. Calculate the boundary coverage probability in a cellular system using fading channel mobile
communication.

2. Understanding Cellular Fundamentals Frequency Reuse, Handoff, interference in mobile
communication system using Matlab.

3. Simulation of the following Outdoor Path loss propagation models using Matlab. a. Free Space

Propagation model b. Okumura model ¢. Hata model

Simulation of space diversity combing methods using Matlab.

Simulation of multiple access schemes using Matlab.

Simulation of Adaptive Linear Equalizer using MAT LAB software.

Simulation of Least Squares (LS) and MMSE channel estimation.

Simulation of RAKE Receiver for CDMA communication.

Simulation of BER Performance of OFDM with Different Modulation Schemes

10 Simulation of Shannon capacity for AWGN, Rayleigh, and Rician fading channels.

11. Modelling of OFDM system using Simulink.

12. Study of various building blocks of Software Define Radio in real time environment.

©oNo A

Note: All Experiments to be conducted.
Course Outcomes:
After completion of course, the student should be able to
CO1 Explain cellular concepts including frequency reuse, handoff, and interference in mobile
communication.
CO2 Simulate and analyze radio propagation models, diversity schemes, and equalization
techniques using MATLAB/Simulink.
CO3 Implement channel estimation methods (LS, MMSE), RAKE receiver, and evaluate their
impact on system performance.
CO4 Compare BER performance of OFDM/CDMA systems under different modulation schemes
and fading environments.
CO5 Design and evaluate wireless system components such as OFDM models and SDR building blocks
for next-generation communication systems.

® ko
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RESEARCH METHODOLOGY AND IPR

(Common to All Branches)

M.Tech. | Year, | Sem. LTPC
Course Code :531FA 3003

Prerequisites: - Nil

Course Objectives:
1. To familiarize students with research Methodology, Types and Approaches.
2. To enable students to design research frameworks and apply data collection methods.
3. To develop skills in research report writing, dissertation, and proposal drafting.
4. To impart knowledge on Intellectual Property Rights and Patent process.
5. To create awareness about copyrights and the International IPR framework.

UNIT 1: (~6 Lecture Hours)

Research Methodology: Objectives and Motivation of Research - Types of Research, Research
Approaches - Significance of Research - Research Methods versus Methodology — Scientific Research
Methods- Importance of Research Methodology - Research Process - Criteria of Good Research.

UNIT 2: (~6 Lecture Hours)

Research Design: Meaning of Research Design - Need of Research Design - Features of a Good
Design - Concepts - Different Research Designs - Basic Principles of Experimental Design -
Developing a Research Plan - Design of Experimental Set-up - Use of Standards and Codes - Data
collection methods - Collection of Primary Data, Secondary data - Data Organization - Methods of
Data Grouping - Diagrammatic and Graphic representation of Data.

UNIT 3: (~6 Lecture Hours)

Research Report Writing: Format of the Research report — Synopsis — Dissertation-
References/Bibliography/ Webliography.

Research / Proposal Preparation: Writing a Research Proposal and Research Report - Writing
Research Grant Proposal - Introduction to the use of software tools: Grammarly, Overleaf and
References function in Microsoft word.

UNIT 4 (~6 Lecture Hours)

Introduction to Intellectual Property rights and Patents

Intellectual Property rights -Introduction — Features - Types of Intellectual property - Importance of
Intellectual property rights.

Patents - Concept of Patent — Duration — Patent Process — Patent searching — Procedure for filing of
Patents - Ownership, Transfer, Assignment and Licensing of Patent

UNIT 5 (~7 Lecture Hours)

Copyrights and International Scenario

Copyrights — Fundamentals of Copyright law - Originality of material- Rights of Reproduction - Rights
to perform the work publicly - Copyright Ownership issues - Copyright registration - Notice of
Copyright - Remedies for infringement in Copyrights.

International Scenario: International Agencies - Treaties and Conventions related to Patents and Copy
rights.
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Text Books:

1. C.R Kaothari, Research Methodology, Methods & Technique, New Age International Publishers,
2004.

2. R. Ganesan, Research Methodology for Engineers, MJP Publishers, 2011.

3. Robert P. Merges, Peter S. Menell and Mark A. Lemley, Intellectual Property in New
Technological Age, 2016.

4. T. Ramappa, Intellectual Property Rights Under WTO, S. Chand, 2008.

5. Satarkar, S.V., Intellectual property rights and copy right, ESS Publications, 2000.

Reference Books:
1. Ranjit Kumar, Research Methodology: A Step by Step Guide for beginners, 2nd Edition, 2012.
2. Halbert, Resisting Intellectual Property, Taylor & Francis Ltd, 2007.

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc23_ge36/preview(Course Title: Research Methodology,by
Prof. Edamana Prasad, Prof. Prathap Haridoss(IIT Madras))

2.https://onlinecourses.swayam?2.ac.in/ini25_hs10/preview (Course Title: Introduction to Research

Methodology, by Prof. Mohammad Azher (Aligarh Muslim University))
3.https://onlinecourses.nptel.ac.in/noc20_hs55 (Course Title: Patent Law for Engineers and
Scientists, by Dr. Feroz Ali (11T Madras))

4. https://onlinecourses.nptel.ac.in/noc20_hs54 (Course Title: Patent Drafting for Beginners, by Dr.
Feroz Ali (IIT Madras))

Course Outcomes:
After learning the contents of this course, the student must be able to

Co1 Describe research problem and outline the Research Design process.

CO2 Use appropriate software tools in developing structured research reports, proposals, and
dissertations.

COs3 Analyse the role of Intellectual Property Rights and patent processes.

CO4 Evaluate copyright laws and international treaties governing intellectual property protection.

CO5 Generate research reports, dissertations and proposals.

® ok %
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M.Tech. I Year, Il Sem. LTPC
Course Code :532EJ 3003

ARM MICROCONTROLLERS AND PROGRAMMABLE DIGITAL SIGNAL PROCESSORS

Prerequisites: 1. Microprocessors and Microcontrollers 2. Digital Signal Processing

Course Objectives:

1. Tounderstand the internal architecture of ARM Cortex M3.

2. To provide basics of Exceptions and Interrupts.

3. To impart knowledge of Programmable DSP (P-DSP) Processors.
4. To familiarize the internal architecture of TMS320C6000 series.

UNIT 1: (~ 12 Lecture Hours)

ARM Cortex-M3 processor: Applications, Programming model — Registers, Operation modes,
Exceptions and Interrupts, Reset Sequence Instruction Set, Unified Assembler Language, Memory
Maps, Memory Access Attributes, Permissions, Bit-Band Operations, Unaligned and Exclusive
Transfers. Pipeline, Bus Interfaces.

UNIT 2: (~ 7 Lecture Hours)
Exceptions: Exceptions, Types, Priority, Vector Tables, Interrupt Inputs and Pending behavior, Fault
Exceptions, Supervisor and Pendable Service Call.

UNIT 3: (~ 8 Lecture Hours)
Interrupts: Nested Vectored Interrupt Controller, Basic Configuration, SYSTICK Timer, Interrupt
Sequences, Exits, Tail Chaining, Interrupt Latency.

UNIT 4: (~ 8 Lecture Hours)
Programmable DSP (P-DSP) Processors: Harvard Architecture, Multi-port memory, Architectural
structure of P-DSP- MAC unit, Barrel shifters, Introduction to TI DSP processor family.

UNIT 5: (~ 10 Lecture Hours)

VLIW architecture and TMS320C6000 series: Architecture study, Data paths, Cross paths,
Introduction to Instruction level architecture of C6000 family, Assembly Instructions memory addressing,
for arithmetic, logical operations. Code Composer Studio for application development for Digital signal
processing, On chip peripherals, Processor benchmarking.

Text Books:

1. Joseph Yiu, “The definitive guide to ARM Cortex-M3”, Elsevier, 2" Edition, 2011.

2. Venkatramani B. and Bhaskar M. “Digital Signal Processors: Architecture, Programming and
Applications”, TMH, 2™ Edition, 2002.

3. Sloss Andrew N, Symes Dominic, Wright Chris, “ARM System Developer’s Guide:
Designing and Optimizing”, Morgan Kaufman Publication 2™ Edition, 2004.

Reference Books:

1. Steve Furber, “ARM System-on-Chip Architecture”, Pearson Education 2" Edition , 2001.

2. Frank Vahid, Tony Givargis, “Embedded System Design A Unified Hardware Software
Introduction”, John Wiley India, Edition-Studentedition, 2014.
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Online Resources:

1. https://nptel.ac.in/courses/117106111(ARM based development byProf. S.
Chandramouleeswaram, 11T Madras)

2. Technical reference manuals from www.arm.com ,www.ti.com

Course Outcomes:
After completion of the course the students should be able to

CO1

CO2

CO3

CO4

CO5

Narrate the basic features of the Cortex-M3 processor, applications, list its instruction set,
and outline the memory attributes.

Classify and illustrate exceptions and interrupts for interfacing peripherals with Cortex-M3
and characterize the NVIC.

Identify the architectural features of P-DSP processors, and apply the MAC unit and barrel
shifter for real-time computations.

Distinguish between the TI DSP processor family, Cortex-M3 versions, and compare their
instruction sets, memory configurations, and related software development tools.

Interpret the VLIW architectural features, addressing modes, instruction sets, and on-chip
peripherals of TMC320C6000 series processors and develop application programs using the
code composer studio tool.

# k%
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M.Tech. I Year, 11 Sem LTPC
Course Code :532EK 3003

ADVANCED COMMUNICATION NETWORKS
Prerequisite: Computer Networks

Course Objectives:

By studying this course, student will be able to understand
1. Communication networking concepts.

2. Real time protocols in communication networking.

3. Multiple Label Switching, Multimedia data handling
4. Quality of Service and network design.

UNIT 1: (~8 Lecture Hours)

TCP/IP Protocol suite, IPv4, IPv6, ICMPv4, ICMPV6 Protocol, Concepts of Routing Protocols,
Transition from IPV4 to IPV6.

Transport Layer protocols: TCP Services, TCP Features, Segments, TCP Connection, State Transition
Diagram, Windows in TCP, Flow and Error Control, TCP Congestion Control, TCP Timers, UDP- User
Datagram, UDP Services, UDP Applications

UNIT 2: (~8 Lecture Hours)

Congestion Control and Quality of Service: Data Traffic, Congestion, Congestion Control, Quality of
Service, Techniques to Improve QoS.

ATM: Design Goals, ATM Architecture, Switching, Switch Fabric, ATM Layers, Service Classes,
ATM Application.

SONET/SDH: Architecture, SONET Layers, SONET Frames, STS Multiplexing, SONET Networks.

UNIT 3: (~10 Lecture Hours)

Integrated Services

Real-time applications, Integrated Services Architecture, Service Models. Resource Reservation Setup
(RSVP), Flow Identification, Packet Scheduling.

Differentiated services

Differentiated Services Framework, Differentiated Services Field, Traffic Classification and
Conditioning, Assured Forwarding, Expedited Forwarding, Packet Classification, End-To-End
Resource Management, Performance Issues In Differentiated Services

UNIT 4: (~12 Lecture Hours)

Multiprotocol Label Switching

Introduction, IP over ATM Integration, Simpler Forwarding Paradigm, Traffic Engineering, Routing vs.
Switching, Label-Switching Proposals, Comparison of Approaches, MPLS architecture, Label
Distribution Protocols Multimedia

Multimedia Data, Multimedia in The Internet, Real-Time Interactive Protocols: RTP,RTCP,SIP, H.323

UNIT 5: (~10 Lecture Hours)

Quality of Service in Ad Hoc Wireless Networks: Introduction, Real Time Traffic Support in Ad Hoc
Wireless Networks, QoS Parameters in Ad Hoc Wireless Network, Issues and Challenges in providing
QoS in Ad Hoc Wireless Networks, Classification of QoS Solutions: MAC Layer Solutions, Cluster
TDMA, IEEE 802.11e, DBASE, Network Layer Solutions, QoS Routing Protocols, Ticket Based QoS
Routing Protocol, Predictive Location Based QoS routing protocol, Trigger Based Distributed QoS
Routing Protocol, QoS enabled AODV Routing Protocol, Bandwidth QoS Routing Protocol, On Demand
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QoS Routing Protocol, On Demand Link-State Multipath QoS Routing Protocol, Asynchronous Slot
Allocation Strategies. QoS Frameworks for Ad Hoc Wireless Networks.

Text Books:

1. B.A.Forouzan, “Data Communications and Networking”, 5" Edition, TMH, 2013.

2. Zhang Wang, “Internet QoS”, 1st Edition, Morgan Kaufman Publishers, 2001.

3. B. S. Manoj and C. Shiva Ram Murthy, “Ad Hoc Wireless Networks Architecture and
Protocols”, 1% Edition, PHI, 2004.

Reference Books:

1. S. Keshav, “An Engineering Approach to Computer Networking: ATM Networks, the Internet and the
Telephone Networks”, 3" Edition, Pearson Publications, 2005.

2. Larry L. Peterson & Bruce S. Davie, “Computer Networks: A System Approach”, 3" Edition,
Morgan Kaufmann Publishers, 2003.

3. George Kesidis, “ATM Network Performance”, 2" Edition, Kluwer Academic Research Papers,
2005.

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc18_cs38/preview: Sowmya K. Ghosh & Sandip Chakraborthy
2. Www.coursera.org

Course Outcomes:
After completion of the course the student should be able to

CO1 Infer the functions of network and transport layer protocols (IPv4/v6, TCP, UDP) and
evaluate their mechanisms for flow , error and congestion control.

C0O2 Differentiate between the architectures and operational principles ofATM, SONET/SDH)
and correlate techniques for achieving Quality of Service (QoS).

CO3 Design appropriate resource reservation and traffic conditioning schemes by comparing the
IntServ and DiffServ architectures and their core components.

CO4 Integrate label switching with IP routing to construct MPLS solutions for traffic,
Engineering and implement real-time multimedia sessions using RTP/RTCP/SIP.

CO5 Critique the unique challenges of providing QoS in ad-hoc wireless environments and
propose suitable QoS routing protocols , frameworks and MAC layer strategies.

® k%
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M.Tech. | Year, | Sem LTPC

Course Code :532EL 300 3
COMPUTER VISION
(Professional Elective -3)
Course Objectives:
1.Introduce the students to the foundation of image formation and analysis.
2.Develop understanding of feature extraction techniques such as histogram processing, color, edges,
texture, and shape.
3.Apply basic concepts of mathematical morphology and image segmentation for effective image
analysis.
4.Explore pattern recognition through various pattern analysis techniques.

UNIT 1: (~ 9 Lecture Hours)

IMAGE PROCESSING: Fundamental steps in Digital image processing, Components of an Image
Processing System, Image sensing and acquisition, Image sampling and quantization, Basic
Relationships between pixels. LINEAR FILTERS: Convolution and correlation, Shift Invariant
Linear Systems, Spatial Frequency and Fourier Transforms, A Continuous Model of a Sampled Signal,
Aliasing, Filters as Templates, Normalized Correlation, Scale and Image Pyramids. Practical
Introduction to OpenCV- basic image operations and filtering.

UNIT 2: (~ 8 Lecture Hours)

Edge Detection: Noise-Additive Stationary Gaussian Noise, Why Finite Differences Respond to
Noise, Estimating Derivatives - Derivative of Gaussian Filters, Why Smoothing Helps, Choosing a
Smoothing Filter, Why Smooth with a Gaussian? Detecting Edges-Using the Laplacian to Detect
Edges, Gradient-Based Edge Detectors, Technique: Orientation Representations and Corners.

UNIT 3: (~ 10 Lecture Hours)

Feature Extraction: Histogram Processing, Color: Color Fundamentals, Color Models.

Texture: Representing Texture-Extracting Image Structure with Filter Banks, Representing Texture
Using the Statistics of Filter Outputs, Analysis (and Synthesis) Using Oriented Pyramids —The Laplacian
Pyramid, Filters in the Spatial Frequency Domain, Oriented Pyramids, Application: Synthesizing
Textures for Rendering, Homogeneity, Synthesis by Sampling Local Models, Shape from Texture, Shape
from Texture for Planes, Shape from Texture for Curved Surfaces.

UNIT 4: (~ 9 Lecture Hours)

Mathematical Morphology: Erosion and Dilation, Opening and Closing.

Segmentation by Clustering: Introduction to Segmentation, Human Vision: Grouping and Gestalt,
Applications: Shot Boundary Detection and Background Subtraction, Image Segmentation by Clustering
Pixels, Segmentation by Graph-Theoretic Clustering. The Hough Transform, Fitting Lines, Fitting
Curves.

UNIT 5: (~ 9 Lecture Hours)

Pattern Analysis: Clustering: K-Means, K-Medoids, Mixture of Gaussians, Classification:
Supervised, Un- supervised, Semi supervised, Classifiers: Bayesian Statistics, KNN, Dimensionality
Reduction: PCA, ICA.
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Text Books:

1. R C Gonzalez and R E woods, Addison, Digital Image Processing, 3 Edition, Pearson, 2008.
2. David A.Forsyth and Jean Ponce, Computer Vision-A Modern Approach, 1*Edition, PHI, 2003.
3. Goodfellow, Bengio, and Courville, Deep Learning, 1*Edition, MIT Press, 2016.

Reference Books:

1. Richard Szeliski, Computer Vision: Algorithms and Applications, 1% Edition, Springer, 2010.

2. Robert B.Fisher, TobyP. Breckon, Kenneth Dawson-Howe, Andrew Fitzgibbon, Craig Robertson,
Emanuele Trucco and Christopher K.I. Williams, Dictionary of Computer Vision and Image
Processing, 2" Edition, WILEY Publications, 2014.

3. Gary Bradski and Adrian K “Learning OpenCV: Computer Vision with the OpenCV Library",
O'Reilly, 2008.

Online Resources:

1. https://computervisiononline.com

2. http://groups.csail.mit.edu/vision/courses/6.869/materials.html

3. http://lwww.cl.cam.ac.uk/teaching/1516/CompVision/materials.html

Course Outcomes:
After completion of the course, students will be able to
co1 Define fundamental concepts of image processing and Computer Vision.

co2 Discuss the various image operations such as filtering, edge detection and Feature extraction.

co3 Differentiate the various operations of image analysis in texture processing and
morphological processing.
co4 Decide the sequence of operations that can be applied in the process of segmentation.

cos Formulate computer vision applications and perform the operations of pattern analysis.

S
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M.Tech. I Year, Il Sem. LTPC
Course Code :532EM 3003

LOW POWER CMOS VLSI DESIGN

(Professional Elective-3)
Prerequisites: CMOS VLSI Design

Course Objectives:

1. To Develop CMOS Digital Circuits for a Low Voltage Low Power Environment.
2. ToAcquire the Knowledge on the Concepts of Device Behavior and Modelling.
3. To Understand the Concepts of Low Voltage, Low Power Circuits.

4. To Design Low Power Memory and Microprocessor Systems.

UNIT 1: (~ 9 Lecture Hours)

Technology & Circuit Design Levels: Sources of power dissipation in digital 1Cs, degree of freedom,
recurring themes in low-power, emerging low power approaches, dynamic dissipation in CMOS,
effects of Vdd and Threshold voltage on speed, constraints on Threshold voltage reduction, transistor
sizing & optimal gate oxide thickness, impact of technology scaling, technology innovations.

UNIT 2: (~ 9 Lecture Hours)
Low Power Circuit Techniques: Power consumption in circuits, flip-flops &latches, high capacitance
nodes, energy recovery, reversible pipelines, high performance approaches.

UNIT 3: (~ 9 Lecture Hours)

Low Power Clock Distribution: Power dissipation in clock distribution, single driver versus distributed
buffers, buffers & device sizing under process variations, zero skew Vs tolerable skew, chip & package
co-design of clock network.

UNIT 4: (~ 10 Lecture Hours)

Logic Synthesis for Low Power estimation techniques: Power minimization techniques, Low power
arithmetic components- circuit design styles, adders, multipliers.

Low Power Memory Design: Sources & reduction of power dissipation in memory Subsystem,
sources of power dissipation in DRAM & SRAM, low power DRAM circuits, low power SRAM
circuits.

UNIT 5: (~ 8 Lecture Hours)

Low Power Microprocessor Design System: Power management support, architectural trade offs for
power, choosing the supply voltage, low-power clocking, implementation problem for low power,
comparison of microprocessors for power &performance.

Text Books :

1. Rabaey, Jan M., Pedram, Massoud, “Low Power Design Methodologies”Springer US Publisher,
1996.

2. Kaushik Roy, Sharat Prasad, “Low power CMOS VLSI circuit design”, JohnWiley sons Inc., 2000.

Reference Books:

1. P. Rashinkar, Paterson and L. Singh, “Low Power Design Methodologies”, Kluwer Academic, 2002
2. J.B.Kulo and J.H Lou, “Low voltage CMOS VLSI Circuits”, Wiley, 1999.

3. A.P.Chandrasekaran and R.W.Broadersen, “Low power digital CMOS design”, Kluwer, 1995.

4. Gary Yeap, “Practical low power digital VLI1_78I design”, Kluwer, 1998.



R25 M.Tech. DECE Syllabus GNITS, ECE

Online Resources

1. https://nptel.ac.in/courses/106105034(Course Title:Low Power VLSI Circuits and Systems by
Prof.Ajit Paul, 1T Kharagpur)

2. https://freevideolectures.com/course/4717/nptel-vlsi-physical-design/58 (Course Title:VVLSI Physical
Design by Prof.Indranil Sengupta, 11T Kharagpur)

Course Outcomes:

After completion of the course the student should be able to

CO1 Describe the concept of low power design and realize the impact of power on system
performance and reliability

CO2 Develop Knowledge about different Low power estimation Techniques.

CO3 Familiarize on various leakage sources and reduction techniques.

CO4 Estimate power dissipation in clock distribution

CO5 Design and develop low power Memory and Microprocessor systems

# k%

48



R25 M.Tech. DECE Syllabus GNITS, ECE

M.Tech. I Year, 11 Sem LTPC

Course Code :532EN 300 3
DESIGN OF FAULT TOLERANT SYSTEMS
(Professional Elective-3)

Prerequisites: Digital System Design

Course Objectives:
1. Introduce the concepts of dependability, reliability, and fault models in digital and distributed

systems.
2. Provide knowledge of redundancy techniques (hardware, software, information, and time) for
building fault- tolerant architectures.

3. Familiarize students with error detection and correction mechanisms such as Hamming codes, CRC,
and self-checking circuits.

4. Study design-for-testability (DFT) principles and methods including scan design, Built-In Self-Test
(BIST), and boundary scan.

5. Develop skills in fault simulation, test generation, and coverage analysis for digital systems.

UNIT 1: (~8 Lecture Hours)

Concepts of Reliability: Reliability, Failures & Faults, Reliability and Failure Rate, Relation between
Reliability and Mean Time Between Failure, Maintainability and Availability, Reliability of Series,
Parallel and Parallel- Series Combinational Circuits.

Fault Tolerant Design: Basic Concepts, Static, Dynamic, Hybrid, Triple Modular Redundant System
(TMR), 5MR Reconfiguration Techniques, Fault Tolerant Design of Memory Systems, Time
Redundancy and Software Redundancy.

UNIT 2: (~8 Lecture Hours)

Self Checking Circuits & Fail Safe Design: Self Checking Circuits: Basic Concepts of Self Checking
Circuits, Design of Totally Self Checking Checker, Checkers for m out of n Codes, Berger Code and
Low Cost Residue Code.

Fail Safe Design: Strongly Fault Secure Circuits, Fail Safe Design of Sequential Circuits using Partition
Theory and Berger Code, Totally Self Checking PLA Design.

UNIT 3: (~12 Lecture Hours)

Design for Testability: Need for Testing, Fault Models — Stuck At Faults, Transistor Faults, Bridging
Faults, Fault Simulation — Serial, Parallel, Concurrent and Deductive Fault Simulation, Test
Generation Basics, Controllability and Observability, SCOAP, Fault — Oriented Test Generation.
Design for Testability by means of scan: Making circuits Testable, Testability Insertion, Full Scan
DFT Techniques- Full Scan Insertion, Flip-Flop Structures, Full Scan Design and Test, Scan
Architectures—Full Scan Design, Shadow Register DFT, Partial Scan Methods, Multiple Scan Design,
Other Scan Designs, RT Level Scan Design — RTL Design Full Scan, RTL Design Multiple Scan, Scan
Designs for RTL.

UNIT 4: (~10 Lecture Hours)

Logic Built-in-self-test: BIST Basics—Memory Based BIST,BIST Effectiveness, BIST Types,
Designing a BIST, Test Pattern Generation - Engaging TPGs, Exhaustive Counters, Ring Counters,
Twisted Ring Counter, Linear Feedback Shift Register, Output Response Analysis-Engaging ORA’s,
One’s Counter, Transition Counter, Parity Checking, Serial LFSRs, Parallel Signature Analysis, BIST
Architectures-BIST Related Terminologies, Centralized and Separate Board-Level BIST Architecture,
Built-in Evaluation and Self Test(BEST), Rarlldgom Test Socket(RTS), LSSD On-chip Self Test, Self
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Testing using MISR and SRSG, Concurrent BIST, BILBO, Enhancing Coverage, RT Level BIST
Design -CUT Design, Simulation and Synthesis, RTS BIST Insertion,Configuring the RTS BIST,
Incorporating Configurations in BIST, Design of STUMPS, RTS and STUMPS Results.

UNIT 5: (~8 Lecture Hours)

Standard IEEE Test Access Methods: Boundary Scan Basics, Boundary Scan Architecture— Test
Access port, Boundary Scan Registers, TAP Controller, Decoder Unit, Select and Other Units, Boundary
Scan Test Instructions- Mandatory Instructions, Board Level Scan Chain Structure - One Serial Scan
Chain, Multiple Scan Chain with One Control Test Port, Multiple Scan Chains with One TDI, TDO but
Multiple TMS, Multiple-Scan Chain & Multiple Access Port, RT Level Boundary Scan- Inserting
Boundary Scan Test Hardware for CUT, Two Module Test Case, Virtual Boundary Scan Tester,
Boundary Scan Description Language.

Text Books:

1. Parag K. Lala, “Fault Tolerant & Fault Testable Hardware Design”, PHI, 1985.

2. Zainalabedin Navabi, “Digital System Test and Testable Design using HDL models and
Architectures”, Springer International Edition, 2014.

Reference Books:

1. Miron Abramovici, Melvin A. Breuer and Arthur D. Friedman, “Digital Systems Testing and
Testable Design”, JaicoPublishing House, 2006.

2. Bushnell M & Vishwani D. Agarwal, “Essentials of Electronic Testing”, Springer, 2004.

3. Laung-Terng Wang, Cheng-Wen Wu, Xiaoging Wen, “VLSI Test Principles and Architectures:
Design for Testability”, Morgan Kaufmann, 2006.

Online Resources:

1. https://onlinecourses.nptel.ac.in/noc20_ee76/preview- Digital VLSI Testing by Prof. Santanu
Chattopadhyay, Department of Electronics and Electrical Communication Engineering, 1T
Kharagpur

2. https://www.youtube.com/watch?v=IRpt1fCHd8Y &list=PLzBynY JnzI5kA05fRGrVIen5WSul2a
mj3— VLSI Physical Design by Prof Indranil Sengupta, Department of Computer Science and
Engineering, 1T Kharagpur

Course Outcomes:
After completion of the course the student should be able to
co1 Explain the concepts of faults and fault tolerant systems

co2 Demonstrate different approaches to build Fault Tolerant and Self Checking Circuits.

co3 Recognize the need for fault models, controllability, and observability in generation of test
vectors for testing digital systems.
cos4 Design different architectures for Chip Level DFT Techniques.

CO5 lllustrate different architectures for System Level DFT Techniques.

® ko
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M.Tech. | Year, Il Sem LTPC
Course Code :532EP 3003
COMMUNICATION AND NETWORKING TECHNOLOGIES FOR loT
(Professional Elective-4)

Prerequisites: Nil

Course Objectives:

1. To study the basic concepts and theory of Internet of Things (10T).

2. To familiarize the device-to-device/machine-to-machine integration concepts in IoT.
3. Tounderstand the wireless technologies and protocols for 10T Ecosystem.

4. To discuss the Integration Technologies of 10T and Smart Use Cases of 10T.

UNIT 1: (~ 7 Lecture Hours)

Introduction to loT: Flavor of the Internet of Things, Technology of the Internet of Things and
Enchanted Objects, Design Principles for Connected Devices, Calm and Ambient Technology, Web
Thinking for Connected Devices, First-Class Citizens On The Internet, Thinking About Prototyping,
Sketching, Familiarity, Prototypes and Production, Open Source versus Closed Source, Closed Source
for Mass Market Projects, Tapping into the Community.

UNIT 2: (~ 10 Lecture Hours)

IoT Paradigm: Why the IoT Is Strategically Sound, Brewing and Blossoming Trends in IT Space,
Envisioning the Internet of Things Era, Device-to-Device/Machine-to-Machine Integration Concepts-
Device-to-Cloud (D2C) Integration, Sensor-to-Cloud Integration, Emerging 10T Flavors, Prominent loT
Realization Technologies, Cloud- to-Cloud (C2C) Integration, and Device-to-Cloud (D2C) Integration.

UNIT 3: (~ 8 Lecture Hours)

Wireless Technologies for 10T Ecosystem: Introduction, Architecture for IoT Using Mobile Devices,
Mobile Technologies for Supporting 10T Ecosystem, Energy Harvesting for Power Conservation in
the 10T System, Mobile Application Development Platforms and Use of 10T, Low Power Wide Area
Networking Technologies, Direct & Indirect Device Connectivity Topology of LPWAN, LoRaWaN.

UNIT 4: (~ 10 Lecture Hours)

Protocols for the 10T Ecosystem: Introduction, Layered Architecture for IoT, Protocol Architecture
of 10T, Routing Protocol, IEEE 802.15.4, Bluetooth Low Energy, ZigBee, Protocols for 1oT Service
Discovery, Prominent 10T Service Discovery Products, IP Addresses, Infrastructure Protocols, Static IP
Address Assignment, Dynamic IP Address Assignment, IPV6, TCP and UDP Ports, Application Layer
Protocols.

Enablement Platforms for 10T Applications:

loT Building Blocks, IoT or Sensor Data Gateway, Application Enablement Platforms, 1oT Application
Enablement Platforms, 10T and M2M Sensor Data Platform, IoT Data Analytics Platforms, 10T Data
Virtualization Platforms, 10T Edge Data Analytics.

UNIT 5: (~ 10 Lecture Hours)

Integration Technologies of 10T: Introduction, 10T Portion for Smarter Enterprises and Environments,
Sensor and Actuator Networks, 10T Device Integration Concepts, Device Profile for Web Services,
Open Service Gateway, Scalability, Robustness, openHAB, Remote OSGi, Device Integration
Protocols and Middleware, Data Distribution Bus, Message Queue Telemetry Transport, Extensible
Messaging and Presence Protocol, Protocol Landscape for IoT.
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Smart Use Cases of 10T:

Introduction, Collaboration Platforms, Geospatial Platforms, Open Access to Public Data, Smart
Industrial Use Cases of 10T, Smart Lighting for Energy Conservation, Smart Transportation Systems,
Smart Homes/Buildings, Smarter Homes-Middleware Platforms, Smart Education Systems Using
Wearable Devices.

Text Books :

1. Y Pethuru Rajand AnupamaC.Raman, “The Internet of Things Enabling, Technologies, Platforms
and Applications”, CRC Press Taylor & Francis Group, 1% edition, 2017.

2. Adrain McEwen and Hakim Cassimally, “Designing the Internet of Things”, Wiley 1* edition 2013.

Reference Books:

1. ArshdeepBahga and Vijay Madisetti, “Internet of Things: A Hands-on Approach”,Universities
Press, 2013.

2. OvidiuVermesan, Peter Friess, “Internet of Things Applications: From Research and Innovation to
Market Deployment”, River Publishers Series in Communications, 2014.

3. Francis DaCosta, “Rethinking the Internet of Things: A Scalable Approachto Connecting
Everything”, 1st Edition, Apress Publications, 2013.

Online Resources:

1. https://www.tutorialspoint.com/internet_of thing/index.htm (Course Title: Internet of Things (1oT)
Tutorial)

2. https://onlinecourses.nptel.ac.in/noc20_cs66/preview (Course: Introduction to 10T by Prof. Sudip
Misra, IIT Kharagpur)

Course Outcomes:
After completion of the course the students should be able to

CO1 Explain the basics of wireless and cloud technologies for loT.

CO2  Get familiarity with the architectural features of D2D, M2M, cloud to device, and device
to cloud interface in 10T.

CO3  Illustrate architecture of 10T using mobile technologies for supporting 10T ecosystem.

CO4 Distinguish between various protocols and integration technologies as applicable to IoT
ecosystem.

CO5  Examine the use cases of communication and network topologies for IoT.

® k%
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M.Tech. I Year, 11 Sem LTPC
Course Code :532EQ 300 3

PRINCIPLES OFARTIFICIAL INTELLIGENCE AND MACHINE LEARNING
(Professional Elective-4)

(Common to DECE, WMC)

Prerequisites: Nil

Course Objectives:

1. Become familiar with basic principles of Al toward problem solving using Search Strategy.

2. lustrate Al and ML algorithms and their use in appropriate applications.

3. Able to formulate solutions to real time problems using machine learning algorithms.

4. Design and analyze various machine learning algorithms and techniques with a modern outlook
focusing on advances.

UNIT 1: (~10 Lecture Hours)

Introduction: Definitions of Al, Foundations of Al, Subareas of Al.

Solving Problems by Searching: Uninformed Search Strategies - Breadth-first search, Uniform-cost
search, Depth-first search, informed (Heuristic) Search Strategies, Heuristic Functions, Greedy best-
first search, A* search.

Unit 2: (~10 Lecture Hours)

Adversarial Search: Optimal Decisions in Games, The minimax algorithm, Alpha-Beta Pruning,
Constraint Satisfaction Problems.

Bayesian Learning: Bayes theorem and concept learning, Maximum Likelihood and least square error
Hypothesis, Minimum Description Length Principle, Bayes optimal classifier, Gibbs Algorithm, Naive
Bayes Classifier, Bayesian Belief Networks, The EM algorithm.

UNIT 3: (~8 Lecture Hours)

Introduction to Machine Learning: Examples of Machine Learning Applications, Learning
Associations, Classification, Regression, Unsupervised Learning, Reinforcement Learning.
Supervised Learning: Learning a Class from Examples, Vapnik-Chervonenkis Dimension, Probably
Approximately Correct Learning, Noise, Learning Multiple Classes, Regression, Model Selection and
Generalization, SVM basics (linear, kernel tricks) Dimensions of a Supervised Machine Learning
Algorithm.

UNIT 4: (~8 Lecture Hours)

Artificial Neural Networks: Introduction, Appropriate problems for NN learning, Perceptrons,
Multilayer Networks and Backpropagation Algorithm, Remarks on Backpropagation Algorithm, An
example: Face recognition, Advanced topics of ANN-Error functions, Recurrent Networks. Brief
module on Convolutional Neural Networks (CNNS)

UNIT 5: (~12 Lecture Hours)

Decision Trees: Introduction, Univariate Trees, Classification Trees, Regression Trees, Pruning, Rule

Extraction from Trees, Learning Rules from Data, Multivariate Trees, Problems on DT. Random

Forests & Ensemble methods (Boosting/Bagging).

Reinforcement Learning: Introduction, The Learning Task, Q-Learning, Non deterministic rewards and

actions, Temporal difference Learning, Generalizing from examples, Relationship to dynamic
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programming.

Text Books:

1. Stuart Rusell, Peter Norving, Artificial Intelligence: A Modern Approach, Pearson Education 2"
Edition.

2. Tom M. Mitchell, Machine Learning. Mc Graw Hill Education. 1997.

3. Ethem Alpaydin, ‘Introduction to Machine Learning’, 3" edition 2014,

Reference Books:

1. Elaine Rich, Kevin K and S B Nair, “Artificial Inteligence”, 3" Edition, McGraw Hill Education,
2017

2. Trevor Hastie, Robert Tibshirani & Jerome Friedman. “The Elements of Statistical
Learning”, Springer Series in Statistics, 2nd Edition 2001

3. Chrishtopher M.Bishop, “Pattern Recognition and Machine Learning”, ISBN-13: 978-0387-
31073-2, Springer, 2006.

4. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow” — Aurélien Géron (2nd
Edition, O’Reilly, 2019; 3rd Ed 2022.

5. Saroj Kaushik “Artifical Intelligence, Cengage Learning” 2011.

Online Resources:

1. Freebook online: Explorations in Al and Machine Learning by Prof. Roberto V. Zicarihttps://
www.routledge.com/rsc/downloads/Al_FreeBook.pdf

2. https://nptel.ac.in/courses/106105077 (Course Title: Introduction to Artificial Intelligence, Prof.
Anupam Basu, Prof. S. Sarkar, 11T Kharagpur)

3. https://nptel.ac.in/courses/106105077 (Course Title: Introduction to Machine Learning , Prof. S.
Sarkar, II'T Kharagpur)

Course Outcomes:
After completion of the course the students should be able to

CO1 understand the basics of various search techniques and learning algorithms.

CO2  Apply classical and modern supervised/unsupervised/reinforcement learning algorithms to
real-world problems.

CO3  Analyze probabilistic models, Bayesian learning, and ensemble techniques for effective
decision-making.

CO4  Distinguish various neural networks, including modern deep learning model(CNNSs)

CO5  Analyse the algorithms of unsupervised, supervised and reinforcement learning.

® %k o
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M.Tech.l Year, 11 Sem LTP C
Course Code :532ER 3003
AD-HOC AND WIRELESS SENSOR NETWORKS
(Professional Elective-4)
Prerequisites: Computer Networks

Course Objectives

The objectives of this course are to make the student

1. To study the fundamentals of Ad-Hoc and wireless sensor networks

2. To study the operation and performance of the protocols in wireless Ad-Hoc networks

3. Tostudy the operation and performance of various routing protocols wireless sensor network.
4. Tostudy the architecture and protocols of Wireless sensor networks.

Unit 1: (~10 Lecture Hours)
Introduction: Cellular and Ad Hoc Wireless Networks, Applications of Ad Hoc Wireless Networks,
issues in Ad Hoc Wireless Networks. MAC Protocols for Ad Hoc Wireless Networks: Issues in
designing a MAC Protocol for Ad Hoc Wireless Networks, Classifications of Mac Protocols:
Contention-Based Protocols with reservation mechanisms and scheduling mechanism, MAC Protocols
using Directional Antennas.

Unit 2: (~10 Lecture Hours)

Routing Protocols for Ad Hoc Wireless Networks: Issues in designing a routing protocol for Ad Hoc
Wireless Networks, classifications of routing protocols, Table —Driven Routing Protocols, On Demand
Routing Protocols, Hybrid Routing Protocols. Multicast Routing Protocols: Issues in Design of
Multicast Routing Protocols, Classification of Multicast Routing Protocols, QoS Routing, Energy-
Efficient Multicast Routing Protocols.

Unit 3: (~9 Lecture Hours)

Transport Layer Protocols: Issues in Designing a Transport Layer Protocol for Ad Hoc Wireless
Networks. Security in Ad Hoc Wireless Networks: Network security requirement, Issues and
challenges in security provisioning, network security attacks.

Unit 4: (~10 Lecture Hours)

Wireless Sensor Networks: Introduction: Components of a wireless sensor node, Motivation for a
Network of Wireless Sensor Nodes, Classification of sensor networks, Characteristics of wireless
sensor networks, Challenges of wireless sensor networks, Comparison between wireless sensor
networks and wireless mesh networks, Limitations in wireless sensor networks, Design challenges,
Hardware architecture, Applications. Node Architecture: The Sensing Subsystem, the Processor
Subsystem, Communication Interfaces, Prototypes.

Unit 5: (~ Lecture Hours)

Medium Access Control Protocols for Wireless Sensor Networks

Introduction, Background, Fundamentals of MAC Protocols, Performance Requirements, Common
Protocols, MAC Protocols for WSNs, Schedule-Based Protocols, Random Access-Based Protocols,
Sensor-MAC Case Study, Protocol Overview, Periodic Listen and Sleep Operations, Schedule Selection
and Coordination, Schedule Synchronization, Adaptive Listening, Access Control and Data Exchange,
Message Passing, IEEE 802.15.4 LR- WPANSs Standard Case Study, PHY Layer, MAC Layer.
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Text books:

1. Ad Hoc Wireless Networks Architectures and Protocols C. Siva Ram Murthy and B.S. Manoj,
Prentice Hall, 6th Edition, 2008.

2. WaltenegusDargie, Christian Poellabauer, “Fundamentals of Wireless Sensor Networks: Theory and
Practice”, Wiley 2010.

3. Kazem Sohraby, Daniel Minoli ,Taieb Znati,” Wireless Sensor Networks, Technology, Protocols,
and Applications” Wiley 2007

4. Wireless Ad- hoc and Sensor Networks: Protocols, Performance and Control - Jagannathan
Sarangapani, CRC Press, Taylor & Francis Group,2007

References:

1. Ad Hoc and Sensor Networks Theory and Applications- Carols de Morais Cordeiro and Dharma
Prakash Agrawal, World Scientific, 2006

2. Protocols and Architectures for Wireless Sensor Networks- Holger Karl and Andreas Willig John
Wiley & Sons Ltd.,2005.

3. Ad Hoc Mobile Wireless Network Principles Protocols, and Applications, Second Edition, CRC
Press, Taylor & Francis Group,2013.

4. Mohammad S. Obaidat, SudipMisra, “Principles of Wireless Sensor Networks”, Cambridge, 2014.

5. Sunil Kumar, S. Manvi, Mahabalaseshwar, “Wireless & sensor mobile networks concepts and
protocols” Wiley, 2010.

Online Resources:

1. https://nptel.ac.in/courses/106106091 ( CourseTitle :Computer Networks by Prof.A.Hema
Murthy, 1T Madras

2. https://archive.nptel.ac.in/courses/106/105/106105160/(CourseTitle:Wireless Adhoc  And
Sensor NetworksbyProf. Sudeep Mishra, IIT Kharaghpur)

Course Outcomes:
After completion of the course the student should be able to

CO1 Describe the basics of about Ad hoc Wireless Networks, and their applications.
CO2  Acquire the knowledge of MAC protocols in Ad-Hoc and Wireless Networks .

Examine the challenges and designing issues of a routing protocols for the application of a
COs3 . . .
suitable algorithm based on the network and user requirement.

CO4  Analyze the design challenges, characteristics of wireless sensor networks.
Analyze the performance of various Medium Access Control Protocols of Wireless Sensor
COs5 Networks.
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M.Tech. | Year, Il Sem. LTPC
Course Code :53273 004 2
ARM MICROCONTROLLERS AND PROGRAMMABLE DIGITAL SIGNAL
PROCESSORS LAB

Prerequisites: 1. Microprocessors and Microcontrollers 2. Digital Signal Processing

Course Objectives:
1. To compare the features of ARM Cortex M3 and DSP C6748.
To experiment with the programming of ARM Cortex M3 and DSP C6748.

2.
3. To utilize the instruction set of ARM Cortex M3.
4. Tointerpret the instruction set of DSP C6748.

Part A) Experiments to be carried out on Cortex-M3 development boards and using GNU tool

Chain. Code Development for Part A:

1. Blink an LED with software delay, delay generated using the SysTick timer.

2. Using the PLL modules with System clock real time alteration.

3. Control intensity of an LED using PWM implemented in software and hardware.

4. Control an LED using switch by polling method, by interrupt method and flash the LED once
every five switch presses.

5. UART Echo Test.

6. To take analog readings on rotation of rotary potentiometer connected to an ADC channel.

7. For temperature indication on an RGB LED.

8. To mimic light intensity sensed by the light sensor by varying the blinking rate of an LED.

9. To evaluate the various sleep modes by putting core in sleep and deep sleep modes.

10. System reset using watchdog timer in case something goes wrong.

11. To sample sound using a microphone and display sound levels on LEDs.

12. To display date and time using internal Real-Time Clock (RTC) programming.

13. To interface LCD with Cortex-M3.

14. To interface SD card with Cortex-M3.

15. To interface Ethernet with Cortex-M3.

Part B) Experiments to be carried out on DSP C6748 evaluation kits and using Code Composer

Studio (CCS)

1.To develop and implement assembly code and C code to compute Euclidian distance between any
two points.

2.To develop and implement assembly code and study the impact of parallel, serial and mixed
execution.

3.To develop and implement assembly and C code for implementation of convolution operation.

4.To design and implement filters in C to enhance the features of given input sequence/signal.

Note: Minimum of 12 experiments to be conducted (Minimum of 2 from Part B)

Online Resources:

1. http://nptel.ac.in/courses/108102045

2. http://nptel.ac.in/courses/117106111(ARM based development by Prof. S.
Chandramouleeswaram, IIT Madras)

3. Technical reference manuals from www.arm.com, www.ti.com

4. https://www.exploreembedded.com/wiki/Category:LPC1768 Tutorials
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Course Outcomes:
After completion of the course the students should be able to

CO1

CO2

CO3

CO4

CO5

Define, identify, and classify the instruction sets of Cortex-M3 and TMS320C6748 DSP
processors for application-level programming.

Develop prototype code for interfacing on-chip and off-chip peripherals on Cortex-M3
development boards using Keil ARM IDE.

Develop prototype code for interfacing on-chip and off-chip peripherals on
TMS320C6748 DSP development boards using Code Composer Studio (CCS).

Analyze and evaluate the interfacing and operation of various peripherals with the Cortex-
M3 processor.

Design, develop, and implement mathematical operations and filtering applications using
the TMS320C6748 DSP processor with CCS.

S
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M.Tech. I Year, Il Sem LTPC
Course Code :53274 0 04 2

ADVANCED COMMUNICATION NETWORKS LAB

Course Objectives:

1. To familiarize students with basic networking commands and network configuration techniques.

2. To provide practical knowledge of routing protocols, switching, and addressing schemes in
communication networks.

3. To impart skills in implementing advanced networking concepts such as MPLS, QoS, IPv6
tunneling, and traffic engineering.

4. To develop the ability to analyze and evaluate the performance of modern communication
networks through simulation tools.

List of Experiments:
S/W: NetSim/Cisco Packet Tracer/GNS3.
1. Study of Networking Commands (Ping, ARP, RARP, Route Add/Delete/Print, ACL) and
Network Configuration Files.
2. Implementation of the working of TCP BIC congestion control algorithm.
Implementation of VLAN trunking protocol in L2 and L3 switches and understanding IP
addresses and Configuration of static routing.
Configuration of RIP, OSPF routing protocols.
Configuration of Network Address Translation (NAT).
Find shortest paths through provider network for RSVP and BGP.
Implementation of IPv6 Tunneling over IPv4.
Implementation of FIFO, Priority and Weighted Fair Queueing.
Understand configuration, forwarding tables, and debugging of MPLS.
10 Observe the Throughput of LTE Network as distance varies b/w ENB & UE.
11. Implementation of Quality of Service in IEEE 802.11e based WLANS.
12. Implementation of WiFi-UDP-Download-Throughput.

w

©ooNo O

Online Websites/ Materials:

1. https://onlinecourses.nptel.ac.in/noc18_cs38/preview: Sowmya K. Ghosh & Sandip
Chakraborthy

2. https://gns3.teachable.com/

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

Co1 Outline the concepts of different layers in the TCP/IP protocol suite and recall basic
networking commands.
CO?2 Demonstrate network configuration using IP addressing, VLANS, and routing protocols

(RIP, OSPF, BGP).

CO3 Implement NAT, MPLS, IPv6 tunneling, and QoS mechanisms using simulation tools.
co4 Analyze the performance of routing protocols, LTE throughput, and WLAN QoS under
varying conditions.
COS D(Ie_sig_r:_and evaluate network architectures to meet given specifications with scalability and
reliability.

® ko
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M.Tech. Il Year, | Sem LTPC
Course Code :533ES 3 00 3
MIMO SYSTEMS

(Professional Elective 5)

Prerequisites: Wireless Communications

Course Objectives:

1. To understand basic requirement of MIMO systems.

2. To develop channel modeling for MIMO systems.

3. To calculate capacity for MIMO systems.

4. To study multiplexing capabilities and architectures of MIMO systems.

UNIT 1: (~ 9 Lecture Hours)

Point-to-Point Communication: Detection and Diversity

Detection in a Rayleigh Fading Channel — Noncoherent Detection, Coherent Detection, From BPSK to
QPSK: Exploiting the Degrees of Freedom, Diversity. Time Diversity — Repetition Coding, Time
Diversity in GSM. Antenna Diversity — Receiver Diversity, Transmit Diversity - Space-Time Codes,
MIMO. Frequency diversity — Basic Concept, Single-Carrier with ISI Equalization, Direct Sequence
Spread Spectrum.

UNIT 2: (~ 9 Lecture Hours)

Capacity of Wireless Channels: AWGN Channel Capacity - Repetition Coding, Packing Spheres. Linear
Time- Invariant Gaussian Channels, Single Input Multiple Output (SIMO) Channel, Multiple Input Single
Output (MISO) Channel, Frequency-Selective Channel. Capacity of Fading Channels — Slow Fading
Channel, Receive Diversity, Transmit Diversity, Time and Frequency Diversity, Fast Fading Channel,
Transmitter Side Information, Frequency- Selective Fading Channels.

UNIT 3: (~ 10 Lecture Hours)

Spatial Multiplexing and Channel Modeling: Multiplexing Capability of Deterministic MIMO
Channels — Capacity via Singular VValue Decomposition, Rank and Condition Number. Physical Modeling
of MIMO Channels, Line-of-Sight SIMO channel, Line-of-Sight MISO channel, Antenna Arrays with
only a Line-of-Sight Path, Geographically Separated Antennas, Line-of-Sight Plus One Reflected Path.
Modeling of MIMO Fading Channels — Basic Approach, MIMO Multipath Channel, Angular Domain
Representation of Signals, Angular Domain Representation of MIMO Channels, Statistical Modeling
in the Angular Domain, Degrees of Freedom and Diversity, Dependency on Antenna Spacing, 1D
Rayleigh Fading Model.

UNIT 4: (~ 9 Lecture Hours)

Capacity and Multiplexing Architectures: The V-BLAST Architecture. Fast fading MIMO Channel —
Capacity with CSI at Receiver, Performance Gains, Full CSI. Receiver Architectures — Linear
Decorrelator, Successive Cancellation, Linear MMSE Receiver, Information Theoretic Optimality.
Slow Fading MIMO Channel. D- BLAST: an Outage-Optimal Architecture — Sub-Optimality of V-
BLAST, Coding Across Transmit Antennas: D- BLAST.

UNIT 5: (~ 8 Lecture Hours)

Multiuser Communication: Uplink with Multiple Receive Antennas — Space-Division Multiple Access,
SDMA Capacity Region, System Implications, Slow Fading, Fast Fading, Multiuser Diversity Revisited.
MIMO uplink — SDMA with Multiple Transmit Antennas, System Implications, Fast Fading. Downlink
with Multiple Transmit Antennas, Degrees of Freedom in the Downlink.
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Text Books:

1. David Tse, and Pramod Viswanath, “Fundamentals of Wireless Communication”, 1% edition,
Cambridge University Press, 2014.

2. Mohinder Janakiraman, “Space - Time Codes and MIMO Systems”, Artech House Publishers,
2004.

Reference Books:

1. Claude Oestges, and Bruno Clerckx, “MIMO Wireless Communications: From Real-world
Propagation to Space-time Code Design”, Academic Press, 1_ edition, 2010.

2. Togla M. Duman, and Ali Ghrayeb, “Coding for MIMO Communication Systems”, John Wiley &
Sons Ltd,
2007.

3. Hamid Jafarkhani, “Space Time coding —Theory and Practice”, Cambridge university press, 2005.

Online Resource:

http://nptel.ac.in/courses/117105132/

(Course Title: Fundamentals of MIMO Wireless Communication, Prof. Surva Sekhar Das, IIT
Kharagpur)

Course Outcomes:
After completion of the course the student should be able to
Infer the fundamental limitations of communication in fading channels and evaluate the
CO1 . R . o

performance of various diversity techniques to mitigate these effects.
Calculate the capacity limits of SISO, SIMO, MISO, MIMO under different fading conditions
and contrast its impact of channel state info at the transmitter/receiver.

Model MIMO channels using physical and statistical approaches and interpret the channel
COs3 S . : : o
properties in the angular domain to determine spatial degrees of freedom and diversity.
Design V-BLAST, D-BLAST for MIMO systems and critique the trade-offs between capacity,
complexity, and outage performance for different receiver structures.

CO5 Formulate capacity regions for MIMO systems and propose signaling strategies to leverage
multiuser diversity and spatial multiplexing gains in a cellular network.

CO2

CO4

® k%
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M.Tech. Il Year, 11 Sem LTPC
Course Code :533ET 300 3
SYSTEM ON CHIP ARCHITECTURE
(Professional Elective-5)

Prerequisites: 1. Microprocessors and Microcontrollers 2. VLSI Design

Course Objectives:

1. To Understand the System Architecture.

2. To Compare Different Memory Designs

3. To Interpret the Architectures and Applications of Various Interconnect Buses.
4. To Apply the Knowledge of SoC Design in Different Applications.

UNIT 1: (~9 Lecture Hours)

Introduction to the System Approach: System Architecture, Components of the system, Hardware &
Software, Processor Architectures, Memory, and Addressing. System level interconnection, An approach
for SoC Design, System Architecture and Complexity.

UNIT 2: (~8 Lecture Hours)

Processors: Introduction , Processor Selection for SoC, Basic concepts in Processor Architecture, Basic
concepts in Processor Micro Architecture, Basic elements in Instruction handling. Buffers: minimizing
Pipeline Delays, Branches, More Robust Processors, Vector Processors and Vector Instructions
extensions, VLIW Processors, Superscalar Processors.

UNIT 3: (~12 Lecture Hours)

Memory Design for SoC: Overview of SoC external memory, Internal Memory, Size, Scratchpads and
Cache memory, Cache Organization, Cache data, Write Policies, Strategies for line replacement at miss
time, Types of Cache, Split — I, and D —Caches, Multilevel Caches, Virtual to real translation, SoC
Memory System, Models of Simple Processor — memory interaction.

UNIT 4: (~9 Lecture Hours)

Interconnect Customization and Configuration: Inter Connect Architectures, Bus: Basic
Architectures, SOC Standard Buses, Analytic Bus Models, Using the Bus model, Effects of Bus
transactions and contention time. SoC Customization: An overview, Customizing Instruction Processor,
Reconfiguration Technologies, Mapping design onto Reconfigurable devices, Instance Specific design,
Customizable Soft Processor, Reconfiguration - overhead analysis and trade-off analysis on
reconfigurable Parallelism.

UNIT 5: (~10 Lecture Hours)
Application studies and Case Studies: SoC Design approach, AES algorithms, Design and
evaluation, Image compression — JPEG compression.

Text Books:

1. Michael J. Flynn and Wayne Luk, “Computer System Design System on Chip”, Wiley India Pvt. Ltd.
October, 2011.

2. Steve Furber, “ARM System on Chip Architecture”, Addison Wesley Professional 2" Ed., 2000.
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Reference Books :

1. Ricardo Reis, “Design of System on a Chip: Devices and Components”, 1% Ed, Springer Publishers,
2004,

2. Jason Andrews, “Co-Verification of Hardware and Software for ARM Systemon Chip Design
(Embedded Technology)”, 1% Ed, Elsevier publications, 2004.

Online Resources:

1. https://nptel.ac.in/courses/106103183 (Course Title: Multi-Core Computer Architecture by
Prof.John Jose, 1T Guwahati)

2. https://freevideolectures.com/course/2341/embedded-systems/10 (CourseTitle: Embedded Systems
by Prof. Santanu Chaudhary , 11T Delhi)

Course Outcomes:
After completion of the course the student should be able to

co1l Explain the fundamentals of SoC design, including embedded processors, memory hierarchy,
interconnects, and peripherals.

Illustrate the architectural features of programmable processors, custom hardware, and
hardware/software co-design in SoC.

CO3 Apply SoC design methodologies for performance, area, and optimization.

cou Analyze different bus protocols, interconnect architectures (e.g., AMBA, AXI, NoC), and their
impact on system performance.

Demonstrate the ability to integrate IP cores, memory, and interfaces into a complete SoC
solution for real-world applications.

CO2

CO5

® k%
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M.Tech. Il Year, 11 Sem. LTPC
Course Code :533EU 3003
EMBEDDED NETWORKING
(Professional Elective-5)
Prerequisites: 1. Embedded Systems.

Course objectives:

1. Tounderstand the wired and wireless embedded communication protocols.
2. To study the basics of Ethernet and embedded Ethernet.

3. Todiscuss the wireless embedded networking protocols.

4. To infer the issues in networked embedded system development.

UNIT 1: (~ 10 Lecture Hours)

Embedded Communication Protocols: Embedded Networking: Introduction— Serial/Parallel
Communication— Serial Communication Protocols-RS232 standard—RS485-Synchronous Serial
Protocols-Serial Peripheral Interface (SPI)-Inter Integrated Circuits (I12C)-PC Parallel port
programming—ISA/PCI Bus protocols—Fire wire.

UNIT 2: (~ 10 Lecture Hours)

USB and CAN Bus: USB bus-Introduction-Speed ldentification on the bus— USB States-USB bus
communication: Packets—Data flow type—Enumeration—Descriptors—PIC 18 Microcontroller USB
Interface-C Programs—-CAN Bus— Introduction—Frames—Bit stuffing—Types of errors—-Nominal Bit
Timing—P1C microcontroller CAN Interface— A simple application with CAN.

UNIT 3: (~ 8 Lecture Hours)

Ethernet Basics: Elements of a network—Inside Ethernet—Building a Network: Hardware options—
Cables, Connections and network speed-Design choices: Selecting components—Ethernet Controllers—
Using the internet in local and internet communications—Inside the internet protocol.

UNIT 4: (~ 8 Lecture Hours)
Embedded Ethernet: Exchanging messages using UDP and TCP-Serving web pages with Dynamic
Data— Serving web pages that respond to user Input-Email for Embedded Systems-Using FTP—Keeping
Devices and Network secure.

UNIT 5: (~ 9 Lecture Hours)

Wireless Embedded Networking: Wireless sensor networks—Introduction— Applications—Network
Topology- Localization-Time Synchronization—-Energy efficient MAC protocols-SMAC-Energy efficient
and robust routing— Data Centric routing

Text Books :

1. K.V.Sibhu, “Introduction to Embedded Systems”, 2" Edition, 2017.

2. Jan Axelson, “Embedded Ethernet and Internet Complete”, Penram Publications, 2003.
3. Bhaskar Krishnamachari, Networking Wireless Sensors”, Cambridge press 2005.

Reference Books:
1. Dogan Ibrahim, “Advanced PIC microcontroller projects in C: from USB to RTOS with the PIC18F
series”, Elsevier 2008.
2. Jan Axelson, “Parallel Port Complete: Programming, interfacing and using the PCs parallel
printer port”,Penram Publications, 1996.
3. Frank Vahid, Tony Givargis, “Embedded Systems Design: A Unified Hardware/Software
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Introduction”, John & Wiley Publications, 2002.

4. Dawoud Shenouda Dawoud and Peter Dawoud, “Serial Communication Protocols and Standards”,
River Publications, July 2020.

5. Dawoud Shenouda Dawoud and Peter Dawoud, “Microcontroller and Smart Home Networks”,
River Publications, July 2020.

Online Resources:

1. http://www.infocobuild.com/education/audio-video-courses/electronics/EmbeddedSystems-11T-
Delhi/ lecture-24.html (Course Title: Embedded systems by Prof. Santanu Chaudhury, 11T Delhi)

2. https://nptel.ac.in/courses/108102045 (Course Title: Embedded systems by Prof. Santanu
Chaudhury, IIT Delhi)

3. http://www.nitttrc.edu.in/nptel/courses/video/108102045/lec1.pdf(Tutorials on Embedded systems
by Prof. Santanu Chaudhury, 11TDelhi)

4. http://kishorekumarbooks.blogspot.com/2019/04/embedded-networking-notes.html(Tutorials on
Embedded Networking)

Course Outcomes:
After completion of the course the students should be able to

co1l Narrate the features of embedded networking, basics of Ethernet communication and outline
the serial, parallel, and wireless communication protocols.

CO2 Distinguish between USB and CAN bus protocols for embedded system applications.

CcO3 Implement the TCP and UDP protocols for client and server model in networked embedded
systems.

CO4  Apply the wireless protocols in real world interfacing.
CO5 Develop a networked embedded system for real time applications.

® k%
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ENGLISH FOR RESEARCH PAPER WRITING
(Audit Course — I/11)

| Year M. Tech., I/1l1 Semester L TP C
Course Code: 2 00 O

PREREQUISITE: Basic English Grammar and Composition, Fundamentals of Technical Writing

COURSE OBJECTIVES:

Students will be able to:

1. To improve the quality and clarity of academic writing specifically for research papers.

2. To provide students with the structure, style, and conventions of scholarly
communication.

3. To help students understand how to write titles, abstracts, introductions, literature reviews,
methods, results, and conclusions effectively.

4. To guide students in avoiding common grammatical, structural, and ethical mistakes in
writing.

5. To build competence in reviewing and editing research manuscripts for publication.

UNIT-I: Effective Writing and Sentence Structuring (~ 6 Lecture Hours)

Planning And Preparation, Word Order, Breaking up Long Sentences, Structuring Paragraphs
and Sentences, Being Concise and Removing Redundancy, Avoiding Ambiguity and
Vagueness

UNIT-11: Academic Writing and Research Ethics (~ 6 Lecture Hours)
Clarifying Who Did What, Highlighting your Findings, Hedging and Criticizing, Paraphrasing
and Plagiarism, Sections of a Paper, Abstracts and Introduction

UNIT-111: Research Paper Structure and Finalization (~ 6 Lecture Hours)
Review of the Literature, Methods, Results, Discussion, Conclusions and Final Check.

UNIT-1V: Essential Academic Writing Skills for Research Papers (~ 7 Lecture Hours)

Key Skills are needed when Writing a Title, Key Skills are needed when Writing an Abstract,
Key Skills are needed when Writing an Introduction, Skills needed when writing a Review of
the Literature.

UNIT-V: Advanced Research Writing Skills (~ 8 Lecture Hours)

Skills are needed when Writing the Methods, Skills needed when writing the Results, Skills are
needed when writing the Discussion, and Skills are needed when writing the Conclusions. Useful
Phrases, How to ensure Paper is as Good as it could possibly be the First Time Submission.

TEXT BOOKS:

1. Writing for Science, Robert Goldbort, Yale University Press, 1st Edition, 2006.

2. How to Write and Publish a Scientific Paper, Robert A. Day & Barbara Gastel, 6th Edition
(Cambridge University Press), 2006.

REFERENCE BOOKS :

1. Handbook of Writing for the Mathematical Sciences, Nicholas J. Higham, SIAM, 2nd Edition,
1998.

2. English for Writing Research Papers, Adré%n Wallwork, Springer, 1st Edition, 2011.
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3. How to Write and Publish a Scientific Paper, Barbara Gastel, Robert A. Day,
Cambridge University Press, 8th Edition, 2016

4. The Elements of Style, William Strunk Jr., E.B. White, Pearson Education, 4th Edition,
2000

5. Scientific Writing and Communication: Papers, Proposals, and Presentations, Angelika H.
Hofmann, Oxford University Press, 3rd Edition, 2016

6. Writing Science: How to Write Papers That Get Cited and Proposals That Get Funded, Joshua
Schimel, Oxford University Press, 1st Edition, 2012

COURSE OUTCOMES:
After the successful completion of this course, students will be able to:

CO1 Write grammatically correct, well-structured, and coherent research papers.

CO2 Use appropriate academic language and tone for different parts of a research article.
CO3 Construct effective titles, abstracts, and concise conclusions.

CO4 Apply standard referencing styles and avoid plagiarism.

COS5 Critically revise and refine research drafts for clarity and publication readiness.

# k%
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DISASTER MANAGEMENT (AC-I & 1)
(Common to PEED, DECE, CSE, CNIS, WMC)

M.Tech I-Year,I-Sem.
Course Code: LTPC
2000

Prerequisites: Awareness about Environmental Issues

Course Obijectives:

1. Learn to demonstrate a critical understanding of key concepts in disaster risk reduction and humanitarian
response.

2. Critically evaluate disaster risk reduction and humanitarian response policy and practice from multiple
perspectives.

3. Critically understand the strengths and weaknesses of disaster management approaches, preparedness,
planning, management and programming in different countries, particularly their home country or the
countries they work in.

4. Students will get the overview on the roles of government and non- government agencies in disaster
management.

5. Describe the basic concepts of the emergency management cycle (mitigation, preparedness, response and
recovery) and their application on various types of disasters.

UNIT -I: (~8 Lecture Hours)

Introduction and Repercussions of Disasters and Hazards: Definition, classification, characteristics, causes
and impacts of Natural and Manmade Disasters — Industrial disasters, case studies pertaining to specific
geographical areas.

UNIT-II: (~5 Lecture Hours)

Disaster Risk Assessment: Concept and Elements, Disaster Risk Reduction, People’s participation, Risk
Assessment, Strategies for Survival, Case Studies of Global, National and Local disasters, Techniques of Risk
Reduction for different disasters and Emergency Preparedness.

UNIT - Il1: (~5 Lecture Hours)

Disaster Preparedness and Management: Monitoring of Phenomena Triggering a Disaster or Hazard,;
Evaluation of Risk: Application of Remote Sensing, Data from Meteorological and other Agencies, Disaster
Management Communication: Role of Mass Media and Citizen Centric Approach, Government and Community
Preparedness. Disaster Management Cycle.

UNIT -1V: (~5Lecture Hours)

Disaster Prone Areas of India: Study of Seismic Zones; Areas Prone to Floods, Cloudburst and Droughts,
Landslides and Avalanches; Areas Prone to Cyclonic and Coastal Hazards with specific reference to Tsunami;
Post-Disaster Diseases and Epidemics.

UNIT -V: (~6 Lecture Hours)

Technological Interventions for DRR & Global Framework: Technologies for the detection of multi hazard
Early Warning Systems,

Global Framework: Role of UNDRR — Overview of Sendai Framework, Environmental Cooperation and Peace
Building, Concept and Strategies of Disaster Mitigation, Emerging Trends in Mitigation - Structural Mitigation
and Non-Structural Mitigation, Programs of Disaster Mitigation in India. Disaster Management Act, 2005,
National Policy on DM Policy, NDMA in Disaster Mitigation in India.

Text Books:
1. R.Nishith, Singh A.K,“Disaster Management in India: Perspectives, issues and strategies “’New Royal
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book Company, 2™ Edition, 2021.

2. Sahni, Pradeep Et.Al. (Eds.),”  Disaster Mitigation Experiences and
Reflections”, Prentice Hall of India, New Delhi, 3" Edition, 2018.

3. Goel S.L, Disaster Administration and Management Text and Case Studies”, Deep & Deep Publication
Pvt. Ltd., New Delhi, 4™ Edition, 2020.

Reference Books:
1. Disaster Management Guidelines. GOI-UNDP Disaster Risk Reduction Programme (2009-2012).

2
3.
4

o o

. Disaster Medical SystemsGuidelines. Emergency Medical Services Authority,

State of California, EMSA No.214, June 2023.

. Satapathy S. (2013). 2" Edition. Psychosocial care in Disaster management, A Training of Trainers Manual

(ToT), NIDM Publication.

Guerisse P.2005. Basic Principles of Disaster Medical Management. Act Anaesth. Belg; 56:395-401

Aim and Scope of Disaster Management. Study Guide prepared by Sharman and Hansen. UW-DMC,
University of Washington.

. UNEP.org- ECO - DRR

Online Resources:

e B

,_.,_.
= O

https://ndma.gov.in/

https://www.undrr.org/
https://www.undrr.org/implementing-sendai-framework
https://onlinecourses.swayam?2.ac.in/cec24 _hs83/preview
https://mww.mooc-list.com/tags/earthquake
https://freevideolectures.com/course/3581/earthquakes-in-your-backyard
https://summer.uci.edu/online/
http://mww.open.edu/openlearn/free-courses/full-catalogue
https://mww.edx.org

.https://www.disasterready.org/courses
. https://www.unep.org/explore-topics/disasters-conflicts/what-we-do/disaster-risk-

reduction/ecosystem-based-disaster-risk

Course Outcomes:

At the end of the course students will be able to
CO1 Acquire the knowledge of different disasters and measures to reduce the risk due to disasters.
C0O2 Acquire the knowledge on different methodologies of Risk Assessment.

COs3

Gain the technical and community based strategies for disaster preparedness, mitigation and Risk
Reduction.

CO4 Understand and evaluate disaster phenomenon and risks specific to India.

CO5

Apply International frameworks (UNDRR/Sendai) and National mechanisms (NDMA/SDMA) to
develop technology driven solutions for DRR.

® ko
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SANSKRIT FOR TECHNICAL KNOWLEDGE
(Audit Course — I/11)
| Year M. Tech., I/11 Semester L TP C
Course Code: 2 00 O

PREREQUISITE: Basic understanding of Indian heritage and classical languages

COURSE OBJECTIVES:
1. To expose students to Sanskrit as a classical language of knowledge and science.
2. To introduce technical terms and concepts embedded in ancient Sanskrit texts.
3. To enable understanding of foundational texts related to mathematics, engineering, and
philosophy.
4. To build linguistic skills for reading and interpreting original Sanskrit sources.
5. To appreciate the relevance of Sanskrit in the context of modern scientific discourse.

UNIT-I: (~6 Lecture Hours) Alphabets in Sanskrit.

UNIT-I11: (~6 Lecture Hours)Past / Present / Future Tense, Simple Sentences.
UNIT-III: (~6 Lecture Hours) Order, Introduction of Roots.
UNIT-1V: Technical Information about Sanskrit Literature (~7 Lecture Hours)

UNIT-V: (~7 Lecture Hours)
Technical Concepts of Engineering-Electrical, Mechanical, Architecture, Mathematics

TEXT BOOKS:
1. Abhyaspustakam, Dr. H. R. Vishwasa, Samskrita Bharati Publication, New Delhi, 1st Edition, 2012.
2. Teach Yourself Sanskrit: Prathama Diksha, edited by Vempati Kutumbashastri, Rashtriya
Sanskrit Sansthanam, New Delhi, 1st Edition, 2002.

REFERENCE BOOKS:
1. Technical Literature in Sanskrit, S. Balachandra Rao, Rashtriya Sanskrit Vidyapeetha, 1st Edition,

2005.
Sanskrit and Science, Prabhakar Apte, Central Institute of Indian Languages, 1st Edition, 2003.
Scientific Heritage of India in Sanskrit, R. Ganapathi, Bharatiya Vidya Bhavan, 1st Edition, 1990.
Sanskrit and Artificial Intelligence, Rick Briggs, Al Magazine (Journal Paper), 1st Edition, 1985.
Essentials of Sanskrit Language for Engineering Students, M. Sampath Kumar, Sri
Chandrasekharendra Saraswathi Viswa Mahavidyalaya, 1st Edition, 2010.
6. Vyavaharika Samskritam (Functional Sanskrit), R.S. Vadhyar, R.S. Vadhyar & Sons, 3rd Edition,
2008.
COURSE OUTCOMES:
Students will be able to:
CO1 Understand the structure and grammar of Sanskrit relevant to technical usage.
CO2 Recognize and interpret key technical terms and concepts from ancient Sanskrit literature.
CO3 Translate and explain Sanskrit verses that relate to scientific and engineering disciplines.

cou Develop an interdisciplinary perspective connecting ancient wisdom with contemporary
science.
Appreciate the contribution of Sanskrit to Indian scientific, philosophical, and cultural
heritage.

okrwmn
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VALUE EDUCATION
(Audit Course — I/11)
| Year M. Tech., I/11 Semester
Course Code:

N
o -
© T
o0

PREREQUISITE: Basic Understanding of Ethics and Social Responsibility

COURSE OBJECTIVES:

Students will be able to:

1. To help students understand the importance of values in personal and professional life.
2. To promote ethical behavior and decision-making based on human values.

3. Todevelop a sense of responsibility, empathy, and integrity.

4. To cultivate respect for diversity, equality, and sustainable living.

5. To encourage self-reflection and a commitment to lifelong value-based learning.

UNIT-I: Values and Ethics (~6 Lecture Hours)
Values and Self-Development, Social Values and Individual Attitudes, Work Ethics, Indian
Vision of Humanism, Moral and Non- Moral Valuation, Standards and Principles, Value

Judgements.

UNIT-11: Core Personal Values (~6 Lecture Hours)

Importance of Cultivation of Values, Sense of Duty, Devotion, Self-Reliance, Confidence,
Concentration, Truthfulness, Cleanliness, Honesty, Humanity, Power of Faith, National Unity,
Patriotism, Love for Nature, Discipline.

UNIT-I111: Personality Traits (~6 Lecture Hours)
Personality and Behavior Development, Soul and Scientific Attitude, Positive Thinking, Integrity
and Discipline, Punctuality, Love and Kindness.

UNIT-1V: Virtuous Living (~7 Lecture Hours)

Avoid Fault Thinking, Free from Anger, Dignity of Labour, Universal Brotherhood and Religious
Tolerance, True Friendship, Happiness vs Suffering, Love for Truth, Aware of Self- Destructive
Habits, Association and Cooperation, Doing Best for Saving Nature.

UNIT-V: Character and Wisdom (~7 Lecture Hours)

Character and Competence, Holy Books vs Blind Faith, Self-Management and Good Health,
Science of Reincarnation, Equality, Nonviolence, Humility, Role of Women, All Religions and
Same Message, Mind Your Mind, Self-Control, Honesty, Studying Effectively.

TEXT BOOKS:

1. Values and Ethics for Organizations: Theory and Practice, S. K. Chakraborty, Oxford University
Press, 1st Edition, 1998 (paperback reprint 1999.

2. Value Education and Professional Ethics, R.R. Gaur, R. Sangal, G.P. Bagaria, Excel Books, 1st
Edition, 2010.

REFERENCE BOOKS:

1. Education in Values: A Source Book, UNESCO, NCERT Publication, 1st Edition, 2002.

2. Value Education: Principles and Practice, S. Ignacimuthu, Don Bosco Publications, 1st Edition,
2009.

3. Value Education: Theory and Practice, G. Rajagopalan, Bharatiya Vidya Bhavan, 1st Edition,

2011.
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4. Education for Values in Schools — A Framework, NCERT, NCERT Publication, 1st Edition, 2012.

5. Education in Human Values, A.C. Bhaktivedanta Swami Prabhupada, Bhaktivedanta Book Trust,
1st Edition, 2001.

6. Teaching of Values: Some Reflections, M. M. Goel, Shipra Publications, 1st Edition, 2005.

COURSE OUTCOMES:
Students will be able to:

CO1 Recognize and apply core human values such as honesty, compassion, and respect.
CO2 Analyze ethical dilemmas and make morally sound decisions.
CO3 Demonstrate socially responsible behavior in both personal and professional contexts.
CO4 Promote harmony in relationships, society, and the environment.
CO5 Engage in continuous personal development guided by ethical principles.

% k%
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CONSTITUTION OF INDIA
(Audit Course — I/11)
| Year M.Tech. I/11 Semester
Course Code:

N =
o -
o U
o O

PREREQUISITES: Basic knowledge of Indian history and Governance

COURSE OBJECTIVES:

Students will be able to:

1. To provide a comprehensive understanding of the Indian Constitution, its structure, and significance.

2. To familiarize students with the fundamental rights, duties, and directive principles.

3. To introduce the key organs of government and their roles in a democratic system.

4. To promote awareness of constitutional values, governance mechanisms, and public responsibility.

5. To understand the relationship between the Constitution and the legal-administrative framework of India.

Unit I: Constitution Drafting History, Constitutional Philosophy (~6 Lecture Hours)
History of Making of the Indian Constitution, History Drafting Committee, (Composition and Working).
Philosophy of the Indian Constitution, Preamble, Salient Features

Unit 1l: Rights and Duties Framework (~6 Lecture Hours)

Contours of Constitutional Rights and Duties, Fundamental Rights Right to Equality, Right to Freedom, Right
against Exploitation, Right to Freedom of Religion, Cultural and Educational Rights, Right to Constitutional
Remedies, Directive Principles of State Policy, Fundamental Duties.

Unit I11: Organs of Governance (~7 Lecture Hours)

Parliament, Composition, Qualifications and Disqualifications, Powers and Functions, Executive, President,
Governor, Council of Ministers, Judiciary, Appointment and Transfer of Judges, Qualification, Powers and
Functions

Unit IV: Local Administration (~7 Lecture Hours)

District’s Administration Head, Role and Importance. Municipalities: Introduction, Mayor and Role of Elected
Representative, CEO of Municipal Corporation. Panchayat Raj: Introduction, PRI: Zila Panchayat, Elected
Officials and their Roles, CEO Zila Panchayat, Position and Role, Block Level, Organizational Hierarchy
(Different Departments), Village Level, Role of Elected and Appointed Officials, Importance of Grass Root
Demaocracy.

Unit V: Election Commission (~6 Lecture Hours)
Role and Functioning, Chief Election Commissioner and Election Commissioners. State Election Commission:
Role and Functioning. Institute and Bodies for the and Women

TEXT BOOKS:

1. The Constitution of India (Bare Act), Government Publication, 1st Edition, 1950.

2. Dr. B.R. Ambedkar: Framing of Indian Constitution, Dr. S.N. Busi, Ava Publications, 1 Edition,
2016.

REFERENCE BOOKS:
1. Introduction to the Constitution of India, M. P. Jain, LexisNexis, 7th Edition, 2014.
Introduction to the Constitution of India, D. D. Basu, LexisNexis, 22nd Edition, 2015.
Indian Polity, M. Laxmikanth, McGraw Hill Education, 6th Edition, 2021.
Our Constitution, Subhash Kashyap, National Book Trust, 1st Edition, 2011.
The Constitution of India: A Contextual Analysis, Arun K. Thiruvengadam, Bloomsbury
Publishing, 1st Edition, 2017.
6. The Constitution of India, P.M. Bakshi, Universal Law Publishing, 17th Edition, 2020.
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COURSE OUTCOMES :
After learning the contents of this course, the student must be able to:

CO1 Describe the history, evolution, and philosophy behind the Constitution of India.

CO2 Explain the fundamental rights and duties of citizens and the structure of the Indian government.
CO3  Analyze the functioning of constitutional bodies and judicial systems.

CO4  Understand the significance of constitutional amendments and landmark legal cases.

CO5 Demonstrate responsible citizenship and awareness of constitutional governance

# k%
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PEDAGOGY STUDIES
(Audit Course — I/11)
| Year M. Tech., I/11 Semester
Course Code:

N
o =
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o O

PREREQUISITE: Basic understanding of Teaching-Learning processes

COURSE OBJECTIVES:

Students will be able to:

1. To understand the concepts, principles, and theories of pedagogy and their application.

2. To evaluate the effectiveness of different teaching approaches in varied educational contexts.

3. Toanalyze the impact of teacher behavior, classroom environment, and instructional strategies on
learning.

4. To assess the challenges in implementing pedagogical innovations in diverse settings.

5. To enable the design of learner-centered, inclusive, and effective educational practices.

UNIT-I: Pedagogical Foundations (~6 Lecture Hours)

Introduction and Methodology, Aims and rationale, Policy background, Conceptual framework
and terminology Theories of learning, Curriculum, Teacher education. Conceptual framework,
Research questions. Overview of methodology and Searching.

UNIT-11: Global Pedagogical Practices (~6 Lecture Hours)
Thematic Overview, Pedagogical Practices are being used by Teachers in Formal and Informal
Classrooms in Developing Countries, Curriculum, Teacher Education.

UNIT-I111: Effective Pedagogy Evidence (~7 Lecture Hours)

Evidence on the Effectiveness of Pedagogical Practices, Methodology for the Indepth Stage,
Quality Assessment of Included Studies, How Can Teacher Education (Curriculum And
Practicum) and the School Curriculum and Guidance Materials best Support Effective Pedagogy?
Theory of Change, Strength and Nature of the body of Evidence for Effective Pedagogical
Practices, Pedagogic Theory and Pedagogical Approaches, Teachers’ Attitudes and Beliefs and
Pedagogic Strategies.

UNIT-1V: Professional development (~7 Lecture Hours)

Alignment with Classroom Practices and Follow-Up Support, Peer Support, Support from the
Head Teacher and the Community, Curriculum and Assessment, Barriers to Learning, Limited
Resources and Large Class Sizes.

UNIT-V: Future Pedagogical Research (~6 Lecture Hours)
Research Gaps and Future Directions, Research Design, Contexts, Pedagogy, Teacher Education,
Curriculum and Assessment, Dissemination and Research Impact.

TEXT BOOKS:

1. Classroom interaction in Kenyan primary schools Ackers, J., and Hardman, F., Compare a Journal
of Comparative and International Education, Volume 31, 2001.

2. Curricular reform in schools: The importance of evaluation, Agrawal, M, Journal of Curriculum
Studies, Volume 36, 2003.
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REFERENCE BOOKS:

1. Teacher training in Ghana - does it count? , Akyeampong, K, Multi-site teacher education
research project (MUSTER) country report 1. Department for International Development
(DFID), London, 1st Edition, 2003.

2. How Learning Works: Seven Research-Based Principles for Smart Teaching, Susan A.
Ambrose, Jossey-Bass, 1st Edition, 2010.

3. Visible Learning: A Synthesis of Over 800 Meta-Analyses Relating to Achievement, John
Hattie, Routledge, 1st Edition, 2009.

4. Teaching for Quality Learning at University, John Biggs, Catherine Tang, McGraw-Hill
Education, 4th Edition, 2011.

5. The Skillful Teacher: On Technique, Trust, and Responsiveness in the Classroom, Stephen
D. Brookfield, Jossey-Bass, 3rd Edition, 2015.

6. Learning Theories: An Educational Perspective, Dale H. Schunk, Pearson Education, 7th
Edition, 2015.

COURSE OUTCOMES :

Students will be able to understand:

CO1  Explain key pedagogical theories and their relevance to classroom teaching.

CO2  Compare traditional and modern teaching strategies based on evidence from research.
COo3 Identify factors affecting student engagement, motivation, and learning outcomes.
CO4  Design instructional plans that incorporate effective pedagogical principles.

CO5  Ciritically evaluate and adapt teaching practices to meet diverse learner needs.

# k%
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STRESS MANAGEMENT BY YOGA
(Audit Course — I/11)

I Year M. Tech., I/11 Semester
Course Code:

N~
=
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PREREQUISITE: Basic awareness of mental and physical
health

COURSE OBJECTIVES:

1. To introduce the concept of stress and its impact on physical and mental well-being.

2. To provide an understanding of yoga as a tool for stress relief and emotional balance.

3. Toteach various yogic practices including asana, pranayama, and meditation for managing
stress.

4. To cultivate self-awareness, relaxation, and resilience through regular yogic practice.

5. To promote a healthy lifestyle by integrating yogic discipline in daily life.

UNIT-I: (~6 Lecture Hours)
Definitions of Eight parts of yoga. (Ashtanga)

UNIT-1I: (~6 Lecture Hours)Yam and Niyam.

UNIT-III: (~7 Lecture Hours)
Do’sand Dont’s in Life : Ahinsa, Satya, Astheya, Bramhacharya and Aparigraha. Shaucha, Santosh,
Tapa, Swadhyay, Ishwarpranidhan

UNIT-1V: (~6 Lecture Hours)Aasan and Pranayam.

UNIT-V: (~7 Lecture Hours)
Various Yoga Poses and their Benefits for Mind and Body. Regularization of Breathing
Techniques and its Effects, Types of Pranayam

TEXT BOOKS:
1. Yogic Asanas for Group Training — Part I, Janardan Swami Yogabhyasi Mandal, Janardan Swami
Yogabhyasi Mandal, Nagpur, Standard Edition, 1990.
2. Rajayoga or conquering the Internal Nature, Swami Vivekananda, Advaita Ashrama
(Publication Department), Kolkata, 2010.

REFERENCE BOOKS:

1. The Heart of Yoga: Developing a Personal Practice, T.K.V. Desikachar, Inner Traditions, 1st
Edition, 1999.

Yoga for Stress Relief, Swami Shivapremananda, Jaico Publishing House, 1st Edition, 2002.
Light on Yoga, B.K.S. lyengar, HarperCollins, Revised Edition, 2015.

The Relaxation Response, Herbert Benson, HarperTorch, Updated Edition, 2000.

Yoga for Wellness, Shri Yogendra, The Yoga Institute, 1st Edition, 2001.

Yoga as Medicine, Timothy McCall, Bantam Books, 1st Edition, 2007.

S0k wh
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COURSE OUTCOMES:
Students will be able to:

CO1
CO2
CO3
CO4
CO5

Understand the causes and physiological effects of stress.

Apply basic yogic techniques to reduce stress and enhance focus.

Practice breathing techniques and meditation to maintain emotional stability.
Demonstrate improved physical flexibility, mental clarity, and stress tolerance.
Incorporate yoga as a sustainable approach to managing academic, professional, and

# k%
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PERSONALITY DEVELOPMENT THROUGH LIFE ENLIGHTENMENT SKILLS
(Audit Course — I/11)

| Year M. Tech., I/11 Semester
Course Code:

N
o -
o U
o O

PREREQUISITE: Basic Communication and Interpersonal skills

COURSE OBJECTIVES:
1. To understand the concept of personality and its development through ethical and moral
grounding.
To enhance self-awareness, confidence, and emotional intelligence.
To inculcate life-enlightening values drawn from Indian wisdom and philosophy.
To improve communication, leadership, and decision-making abilities.
To promote a positive attitude and holistic approach toward life and career.

gkrwn

UNIT-I: (~6 Lecture Hours)
Neetisatakam-Holistic development of personality
1. Verses- 19,20,21,22 (wisdom)

2. Verses- 29,31,32 (pride & heroism)

3. Verses- 26,28,63,65 (virtue)

UNIT-II: (~6 Lecture Hours)
Neetisatakam-Holistic development of personality
1. Verses- 52,53,59 (dont’s)

2. Verses- 71,73,75,78 (do’s)

UNIT-I11: (~7 Lecture Hours)
Approach to day-to-day work and duties.
1. Shrimad Bhagwad Geeta: Chapter 2-Verses 41, 47,48,
2. Chapter 3-Verses 13, 21, 27, 35, Chapter 6-Verses 5,13,17, 23, 35,
3. Chapter 18-Verses 45, 46, 48.

UNIT-IV: (~7 Lecture Hours)

Statements of basic knowledge.

1. Shrimad Bhagwad Geeta: Chapter2-Verses 56, 62, 68
2. Chapter 12 -Verses 13, 14, 15, 16,17, 18

3. Personality of Role model. Shrimad Bhagwad Geeta:

UNIT-V: (~6 Lecture Hours)

1. Chapter2-Verses 17, Chapter 3-Verses 36,37,42,
2. Chapter 4-Verses 18, 38,39

3. Chapterl8 — Verses 37,38,63
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TEXT BOOKS:
1. Srimad Bhagavad Gita, Swami Swarupananda, Advaita Ashram (Publication Department),
Kolkata, 2018.
2. Bhartrihari’s Three Satakas, (Niti-sringar-vairagya), P. Gopinath, Rashtriya Sanskrit
Sansthanam, New Delhi, 1st Edition, 2002.

REFERENCE BOOKS:
Awakening the Giant Within, Anthony Robbins, Free Press, 1st Edition, 1992

2. The 7 Habits of Highly Effective People, Stephen R. Covey, Simon and Schuster, 30th
Anniversary Edition, 2020

3. Wings of Fire: An Autobiography, A.P.J. Abdul Kalam, Universities Press, 30th Impression, 2014

4. Living with the Himalayan Masters, Swami Rama, Himalayan Institute Press, Revised Edition,
2002

5. The Monk Who Sold His Ferrari, Robin Sharma, Jaico Publishing House, 1st Edition, 1997

6. The Power of Now, Eckhart Tolle, New World Library, 1st Edition, 1999.

|_\

COURSE OUTCOMES (COS):
Students will be able to:
CO1  Explain the key elements of personality and factors influencing its growth.
CO2  Demonstrate improved self-confidence, empathy, and interpersonal relationships.

CO3  Apply principles from enlightened texts (e.g., Bhagavad Gita, Upanishads) to
everyday decision-making.

CO4  Exhibit qualities of ethical leadership and responsible citizenship.

CO5  Lead a balanced, purposeful, and value-driven personal and professional life.

® k%
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INTELLECTUAL PROPERTY RIGHTS
(Open Elective)

Il Year M.Tech. | Semester
Course Code:

wr
v
]
w O

Prerequisites: - Nil

Course Objectives:
1. To understand the Fundamentals and Importance of Intellectual Property Rights (IPR).
2. To learn the types of IPR and their applications in Innovation and Business.
3. To study the Legal Framework, Registration and Protection Mechanisms of IPR.
4. To give insights for Safeguarding IP Assets.
5. To explore New Developments and International Perspectives on IPR.

UNIT 1: Introduction to Intellectual property: (~9 Lecture Hours)

Introduction to Intellectual property: Introduction, Importance of IPR-Types of Intellectual
Property Rights (Patents, Copyrights, Trade Marks, Industrial Designs, Geographical
Indications, Plant Varieties & Farmer’s Rights and Semiconductor Integrated Circuits Layout Design
Act)- Overview of Patents-Patent searching process-Overview of Copy rights- Protection of
Copyrights.

UNIT 2: Trade Marks: (~9 Lecture Hours)

Trade Marks: Purpose and function of Trademarks-Acquisition of Trade Mark Rights-Protectable
Matter-Selecting and evaluating Trade mark- Trade Mark Registration Process-Remedies for
Infringement.

UNIT 3: Trade Secrets: (~9 Lecture Hours)

Trade Secrets: Trade Secret Law-Determination of Trade Secrete Status- Liability for
Misappropriations of Trade Secrets-Protection for Submission-Trade Secrete Litigation.

Unfair competition: Misappropriation right of Publicity-False Advertising.

UNIT 4: Industrial Designs and Intellectual property audits (~10 Lecture Hours)

Importance of Industrial Design— Essential requirement of Registration-Registration Process of
Industrial Designs-Benefits of Registration-Assignment, Transmission and Licensing of Industrial
Designs- Remedies for Infringement of Designs.

Intellectual Property Audits-Types of IP Audit-Procedure of Preparing Audit-Auditing IP Assets.

Unit-5: New Developments in Intellectual Property and International Scenario

(~10 Lecture Hours)
New developments in Intellectual Property: New developments in Patent Law- Copy Right Law-
Trade Mark Law-Intellectual Property Audits.
International Scenario: International Overview on Intellectual Property-International Organizations,
Agencies-Treaties and Conventions. International-Patent laws, Copy Right laws, Trade Mark Laws
and International Development in Trade Secrets laws.

Text Books:

1. Deborah. E. Bouchoux , Intellectual property right, 4th Edition, Cengage learning, 2015.

2. Prabuddha Ganguli, Intellectual property right — Unleashing the knowledge economy, 4th
Edition, Tata McGraw Hill Publishing company ltd, 2017.
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https://www.google.com/search?sca_esv=3a4cff79754e4f0d&rlz=1C1UEAD_enIN1062IN1062&q=plant+variety+rights&sa=X&sqi=2&ved=2ahUKEwj7s8eWgZ6PAxVP1zgGHUWoFfcQxccNegQIGBAD&mstk=AUtExfCu2PMyAGZfUlb9Rp4QjO2uJ8kpsq49zatkNSyQ2MghvNqai2bIqRvTBfxDOqb2o7SNGcMXoLh_U2uq6AKnWRwpSiNjvjGJY199tpjUtb7uPiX82E1MxLmLRhfzETXbZs8qMLHVX1FY7V7_y5xh1lToNx6gBolXdnTLmTnoxL6TAXk&csui=3
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Reference Books:

1. S.P Satarkar, Intellectual Property Rights and Copyrights, Ess Publications, 2003.

2. Kompal Bansal, Parikshit Bansal, Fundamentals of Intellectual property for Engineers, BS
Publications, 2020.

Online Resources:

1. https://onlinecourses.nptel.ac.in/noc20_hs55 (Course Title: Patent Law for Engineers and
Scientists, by Dr. Feroz Ali (IIT Madras))

2. https://onlinecourses.nptel.ac.in/noc20_hs54(Course Title: Patent Drafting for Beginners, by Dr.
Feroz Ali (IIT Madras))

Course Outcomes:
After learning the contents of this course, the student must be able to

CO1
CO2

CO3

CO4

CO5

Describe fundamental concepts and types of Intellectual Property Rights.

Demonstrate the Procedures, Legal frameworks, and Protection Mechanisms related to
Patents, Copyrights, Trademarks, Trade Secrets and Industrial Designs.

Analyze issues related to infringement, misappropriation, unfair competition and legal
remedies associated with different forms of Intellectual Property.

Apply the knowledge of IPRs in practical context with reference to Patents Copyrights,
Trademarks, Trade Secrets Design Registrations and IP Audits.

Examine recent developments in National and International IPR laws.
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GENERATIVE Al
(Open Elective)

Il Year M.Tech. | Semester
Course Code:
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Prerequisites: Artificial Intelligence.

Course Objectives:

1. Introduce the foundations, evolution, and core concepts of Al, ML, DL, NLP, and Generative Al.

2. Understand the advanced neural architectures and generative models such as GANs, VAEs, and
Transformers.

3. Explore Large Language Models, prompt engineering, and their real-world applications.

4. Familiarize learners with frameworks, multimodal applications, and ethical considerations in
Generative Al.

UNIT 1: (~ 10 Lecture Hours)

Foundations of Al and Generative Models

Introduction and historical evolution to Artificial Intelligence (Al), Machine Learning (ML), Natural
Language Processing (NLP)and Deep Learning (DL), Structure of Artificial Neural Networks (ANNSs),
Mathematical and computational foundations of generative modeling, Overview of generative models
and their applications across various domains; Importance of Generative Al in modern applications,
Transfer learning and in advancing Generative Al.

UNIT 2: (~ 9 Lecture Hours)

Advanced Neural Architectures for Generative Al

Variational Autoencoders (VAES): principles and applications, Generative Adversarial Networks
(GANSs): architecture and working principles; Transformer architecture and attention mechanisms (in
detail); Long Short-Term Memory Networks (LSTMs) and the limitations of traditional
RNNSs/LSTMs, Advanced Transformer architectures and techniques, Pre-training and transfer learning
strategies for generative models.

UNIT 3: (~ 9 Lecture Hours)

Large Language Models and Prompt Engineering

Overview of Large Language Models (LLMs), GPT architecture, variants, and working principles,
Pre-training and fine-tuning GPT models for applications (e.g., chatbots, text generation), Case study:
GPT-based customer support chatbot, BERT architecture, pre-training objectives, and fine-tuning,
Prompt Engineering: Designing effective prompts, controlling model behavior, and improving output
quality, Fine-tuning language models for creative writing and chatbot development.

UNIT 4: (~ 9 Lecture Hours)

Multi-Agent Systems and Generative Al Applications

Introduction to Multi-Agent Systems (MAS),Types of agents: reactive, deliberative, hybrid, and
learning agents, Multi-agent collaboration and orchestration for generative tasks, Use cases:
autonomous research assistants, cooperative creative generation, distributed problem-solving,
Frameworks and tools: AutoGen, CrewAl, Hugging GPT for LLM-powered multi-agent systems,
Generative Al applications: Art, Creativity, Image/Video generation, Music composition, Healthcare,
Finance, Real-world case studies and deployment challenges.
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UNIT 5: (~ 9Lecture Hours)

Frameworks, Multimodal Applications, and Ethics

LangChain framework: components and LLM application development, Retrieval-Augmented
Generation (RAG), Embeddings, Indexing networks, and Vector databases, Generative Al across
modalities: Text, Code, Image, and Video generation, Image and Video generation using GANs and
VAEs, Multimodal Generative Al: integration and training strategies, Ethical considerations: bias,
fairness, trust, and responsible Al deployment, Social and legal implications of Generative Al, Risk
mitigation strategies and real-world ethical case studies.

Text Books:

1. Altaf Rehmani, Generative Al for Everyone, Understanding the Essentials and Applications of
this Breakthrough Technology.

2. Charu C. Aggarwal, Neural Networks and Deep Learning, A Textbook. Joseph Babcock, Raghav
Bali, Generative Al with Python and TensorFlow 2, 2024.

Reference Books:

1. Josh Kalin, Generative Adversarial Networks Cookbook, Packt Publishing Limited.

2. Jesse Sprinter, Generative Al in Software Development: Beyond the Limitations of Traditional
Coding, 2024.

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc25_cs161/preview
2. https://onlinecourses.nptel.ac.in/noc25_cs159/preview.

Course Outcomes:
After completion of the course, students will be able to
COl1 Demonstrate knowledge of Al foundations, generative models, and advanced neural
architectures.
CO2  Apply generative Al techniques to create solutions for text, image, video, and multimodal
tasks.
CO3  Design, fine-tune, and optimize Large Language Models for specific applications.
CO4  Evaluate ethical, social, and legal implications of Generative Al deployments and
propose
CO5 Develop and deploy generative Al-based applications by leveraging state-of-the-art
frameworks, libraries, and APIs to solve real-world problems effectively.

® k%
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INTRUSION DETECTION SYSTEMS
(Open Elective)

Il Year M.Tech. | Semester
Course Code:
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Prerequisites: Computer Networks, Computer Programming.

Course Objectives:

1. Understand computer and network threats, vulnerabilities, and basic security solutions.

2. Analyze cyber-attacks and study IDS/IPS models, detection techniques, and evaluation
methods.

3. Explore advanced threats like malware, botnets, insider attacks, and apply defense
mechanisms.

4. Develop skills to design, configure, and evaluate intrusion detection systems and apply them
for securing real-world computer and network environments.

UNIT 1: (~9 Lecture Hours)
The state of threats against computers, and networked systems, Overview of computer security
solutions, firewalls, why they fail -Exploits, Vulnerabilities, and Buffer Overflow Attacks, VPN’s.

UNIT 2: (~9 Lecture Hours)

Layers of security, threat, Harmful acts, Internet Governance, Challenges and Constraints, Computer
Criminals, CIA Triad, Assets and Threat, motive of attackers, active attacks, passive attacks, Software
attacks, hardware attacks, Spectrum of attacks, Taxonomy of various attacks.

UNIT 3: (~ 9 Lecture Hours)

Overview of Intrusion Detection and Prevention systems, A General IDS model and taxonomy,
Network and Host-based IDS, Signature-based Solutions, Snort, Snort rules, Evaluation of IDS, Cost
sensitive IDS.

UNIT 4: (~ 9 Lecture Hours)
Anomaly Detection Systems and Algorithms, Network Behavior Based Anomaly Detectors (rate
based)-Host-based Anomaly Detector, Software Vulnerabilities, State transition, Immunology,
Payload Anomaly Detection.

UNIT 5: (~9 Lecture Hours)

Attack trees and Correlation of alerts, Intruders, Proxy Servers and Anonymizers, Phishing, Password
Cracking, Keyloggers and Spywares, Virus and Worms, Botnets, Malware detection, Trojan Horse
and Backdoors, Steganography, DoS and DDoS attacks, SQL Injection, Buffer Overflow.

Text Books:

1. William Stallings, Network Security Essentials: Applications and Standards, 6™ edition, Pearson,
2017.

2. N. M. Fadia, Guide to Intrusion Detection and Prevention Systems (IDPS), New Delhi, India; Firewall
Media, 20009.

Reference Books:
1. Nina Godbole and Sunit Belpure, Cyber Security Understanding Cyber Crimes, Computer
Forensics and Legal Perspectives, Wiley.
2. Peter Szor, The Art of Computer Virus Research and Defense, Symantec Press ISBN 0-321-30545-
3.
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Online Resources:

https://www.cybrary.it

https://www.netacad.com/courses/cybersecurity
https://www.coursera.org/courses?query=intrusion%20detection
https://www.edx.org/learn/cybersecurity

https://tryhackme.comum
https://cybersecurity.springeropen.com/articles/10.1186/s42400-019-0038-7

ogakrwdE

Course Outcomes:
After completion of the course, students will be able to
CO1  Understand computer and network threats and explain basic security solutions including
firewalls, VPNs, exploits, and buffer overflow attacks.
CO2 Identify and classify security threats, attacker motives, and the taxonomy of various
cyber- attacks across layers.
CO3  lllustrate the architecture of IDS/IPS, apply Snort rules, and evaluate intrusion detection
models and cost factors.
CO4  Analyze anomaly detection systems and algorithms for identifying vulnerabilities in host
and network environments.
CO5  Evaluate advanced cyber-attacks such as malware, phishing, and DoS/DDoS, and apply
appropriate defensive mechanisms.

# k%
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DIGITAL FORENSICS
(Open Elective)

Il Year M.Tech. | Semester
Course Code:
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Prerequisites: Computer Networks.

Course Objectives:

1. Provides an in-depth study of the rapidly changing and fascinating field of computer forensics.

2. Combines both the technical expertise and the knowledge required to investigate, detect and
prevent digital crimes.

3. Knowledge on digital forensics legislations, digital crime, forensics processes and procedures,
data acquisition and validation, e-discovery tools.

4. E-evidence collection and preservation, investigating operating systems and file systems,
network.

UNIT 1: (~ 8 Lecture Hours)

Digital Forensics Science: Forensics science, computer forensics, and digital forensics.

Computer Crime: Criminalistics as it relates to the investigative process, analysis of cyber
criminalistics area, holistic approach to cyber-forensics.

UNIT 2: (~ 8 Lecture Hours)

Cyber Crime Scene Analysis: Discuss the various court orders etc., methods to search and seizure
electronic evidence, retrieved and un-retrieved communications, Discuss the importance of
understanding what court documents would be required for a criminal investigation.

UNIT 3: (~ 10 Lecture Hours)

Computer Forensics Evidence and capture: Data Recovery Defined-Data Back-up and Recovery-
The Role of Back -up in Data Recovery-The Data -Recovery Solution.

Evidence Collection and Data Seizure: Why Collect Evidence? Collection Options Obstacles-Types
of Evidence-The Rules of Evidence-Volatile Evidence-General Procedure-Collection and Archiving-
Methods of Collections-Art facts-Collection Steps -Controlling Contamination: The chain of custody.

UNIT 4: (~ 9 Lecture Hours)

Duplication and Preservation of Digital Evidence: Preserving the Digital Crime Scene-Computer
Evidence processing steps-Legal Aspects of collecting and Preserving Computer Forensic Evidence.
Computer image Verification and Authentication: Special needs of Evidential Authentication -
Practical Consideration-Practical Implementation.

UNIT 5: (~ 8 Lecture Hours)

Mobile Forensics: mobile forensics techniques, mobile forensics tools. Legal Aspects of Digital
Forensics: IT Act 2000, amendment of IT Act 2008. Recent trends in mobile forensic technique and
methods to search and seizure electronic evidence.

Text Books:
1. John Vacca, Computer Forensics: Computer Crime Scene Investigation, Laxmi Publications,
2" edition.
2. John Sammons, The Basics of Digital Forensics, Elsevier, 2™ edition.
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Reference Books:

1. B. Nelson, A. Phillips, C. Steuart, and K. Steuart, Guide to Computer Forensics and
Investigations, 6" edition. Boston, MA, USA: Cengage Learning, 2018.

2. Thomas J. Holt, Adam M. Bossler and Kathryn C. Seigfried-Spellar, Cybercrime and Digital
Forensics: An Introduction, Routledge.

3. William Oettinger, Learn Computer Forensics: A beginner's guide to searching, analyzing, and
securing digital evidence, Packt Publishing; 1* edition (30 April 2020), ISBN
1838648178.

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc22_cs66
2. https://lwww.sans.org/digital-forensics
3. https://www.dfir.training
4. https://www.cybrary.it/course/computer-hacking-and-forensics
5. https:/tryhackme.com

Course Outcomes:
After completion of the course, students will be able to
CO1 Understand the fundamentals of forensic science and computer crime, and explain the
role of digital forensics in investigating cyber-criminalistics.
CO2  Analyze the procedures of cyber-crime scene investigation, including legal requirements,
search and seizure of evidence, and interpretation of court orders.
CO3  Apply techniques for evidence collection, data recovery, and ensure chain of custody
while maintaining forensic soundness.
CO4  Demonstrate the ability to preserve, duplicate, and authenticate digital evidence while
complying with legal and forensic standards.
CO5  Evaluate mobile forensic tools and techniques, and assess the impact of legal frameworks
and emerging trends in digital forensics.
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ENERGY FROM WASTE
(Open Elective)

Il Year M.Tech. PEED I- Semester
Course Code:
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Prerequisites: Nil

Course Objectives:

To classify various waste resources.

To identify various methods of waste disposal.

To study various energy generation methods from waste for better economic development.
To understand dangerous impacts of waste and trade of e-waste.

To analyze various processes of recycling of waste and environmental benefits.

abhowbe=

Unit 1: (~ 10 Lecture Hours)

Classification of waste and it’s handling:

Classification of waste — Agro based, Domestic, Bio-Medical, Forest residue, Industrial waste,
recycling of waste, Segregation of waste, waste treatment, Environmental impacts. Land fill method
for disposal of waste, Land fill classification.

Guidelines for Minimization of Wastage in Society (Individual houses, Apartments, Industries etc.)-
Reduce, Reuse & Recycle. Minimization of all types of wastage through Orientation programs,
Awareness camps, workshops, seminar etc.

Group Discussion Activity (~2 Lecture Hours).

Unit 2: (~10 Lecture Hours)

Biomass:

Pyrolysis — Byproducts of Pyrolysis — Manufacture of pyrolytic oils and gases, applications. Biomass
Gasification: Gasifiers — Fixed bed system — Downdraft and updraft gasifiers — Fluidized bed gasifiers
— Design, construction and operation Concepts of Gasifier Arrangements, Burner and Engine
arrangements for electric power generation.

Unit 3: (~ 8 Lecture Hours)

Biomass Combustion:

Biomass stoves — Improved challahs, types, some exotic designs, Fixed bed combustors, Types,
inclined grate combustors, Fluidized bed combustors, Design, construction and operation - Operation
of all the above biomass combustors.

Unit 4: (~ 8 Lecture Hours)

Biogas:

Properties of biogas (Calorific value and composition), Biomass resources and their classification -
Biomass conversion processes. Types of biogas Plants, Applications, Alcohol production from
biomass- Bio diesel production - Urban waste to energy conversion - Biomass energy programme in
India.

Unit 5: (~ 9 Lecture Hours)
E-waste:
e-waste in the global context- Environmental concerns and health hazards Recycling e-waste, Global
trade in hazardous waste, e-waste legislation, Government regulations on e-waste management.
NOTE: A classroom activity such as Group Discussion involving all students to be conducted on the
topics given in the second half of first unit.
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Text Books:
1. Desai, Ashok V., “Non-Conventional Energy” Wiley Eastern Ltd., 1990.
2. Challal, D.S., “ Food, Feed and Fuel from Biomass” IBH Publishing Co.Pvt.Ltd.,2003.
3. Nicholas P. Cheremisinoff. “ Handbook of Solid Waste Management and Waste Minimization
Technologies” An Imprint of Elsevier, New Delhi, 2013.
4. T.V. Ramachandra, “Management of Municipal Solid Waste, The Energy and Resources Institute”,
TERI, 2009.

Reference Books:

1.C.Y.WereKo-Brobby and E.B.Hagan, “Biomass Conversion and Technology” John Wiley &
Sons,1996.

2. M.Dutta, B.P.Parida, B.K.Guha and T.R.Surkrishnan “Industrial Solid Waste Management and
Landfilling practice.” Narosa Publishing House, New Delhi, 1999.

3. Khandelwal, K.C. and Mahdi S.S. “Biogas Technology - A Practical Hand Book Vol.I& II,” Tata
McGraw Hill Publishing Co.Ltd.” 1983.

Online Resource:

1. https://nptel.ac.in/courses/103107125
2. https://nptel.ac.in/courses/105105160
3. https://nptel.ac.in/courses/105103205

Course Outcomes:
After the completion of the course, student will be able to
CO1  Understand the methods of recycling of waste.
CO2  Compare the methods of waste disposal.
CO3  Identify different sources of energy from waste.
CO4  Analyze methods for management of waste.
CO5  Understand the global trade in hazardous waste and e-waste, adapt e-waste minimization
techniques as a societal responsibility.

® ok ok
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POWER FROM RENEWABLE ENERGY SOURCES
(Open Elective)

Il Year M.Tech. PEED | Semester LTPC
Course Code: 3003

Prerequisites: NIL

Course Objectives:

1. Understand the concepts of solar thermal systems.

2. Impart knowledge on wind energy conversion systems.

3. Understand biomass conversion technologies.

4. Realise power generation from oceans.

5. Apply different methods of power generation with various renewable energy sources and fuel cells.

Unit 1: ( ~9 Lecture Hours)

Fundamentals of Solar Energy-Solar spectrum- Solar Radiation on Earth’s surface- Solar radiation
geometry-Solar radiation measurements- Solar radiation data- Solar radiation on horizontal and tilted
surfaces. Solar Thermal conversion- Flat plate collectors- concentrated collectors- construction and
thermal analysis- Solar applications- Solar ponds- Heliostat systems-water heater-air heater-solar
still.

Unit 2: ( ~9 Lecture Hours)

Solar-Electric Power generation-Photovoltaic cells-Equivalent circuit-V-1 Characteristics-Photo voltaic
modules— constructional details-design considerations- Tracking- Maximum power point tracking —
Solar Thermo electric conversion.

Unit 3: ( ~12 Lecture Hours)

Wind Energy- Fundamentals of wind energy-power available in wind- Betz Limit Aerodynamics of
wind turbine- Wind turbines- Horizontal and vertical axis turbines —their configurations- Wind Energy
conversion systems.

Unit 4: ( ~7 Lecture Hours)

Energy from Bio Mass- Various fuels- Sources-Conversion technologies-Wet Processes — Dry
Processes- BioGas generation — Aerobic and anaerobic digestion - Factors affecting generation of bio
gas - Classification ofbio gas plants-Different Indian digesters- Digester design considerations -
Gasification process - Gasifiers — Applications. Geothermal Energy - sources- Hydrothermal convective
- Geo- pressure resources - Petro- thermal systems (HDR) - Magma Resources-Prime Movers.

Unit 5: ( ~8 Lecture Hours)

Ocean Thermal Energy Conversion Systems- Principle of operation - Open and closed cycles, Energy
fromTides - Principle of Tidal Power - Components of tidal Power plants - Operation Methods -
Estimation of Energy in Single and double basin systems - Energy and Power from Waves Wave energy
conversion devices -Fuel Cells - Design and Principle of operation - Types of Fuel Cells - Types of
Electrodes — Applications - Basics of Batteries - Constructional details of Lead acid batteries - Ni-
Cd Batteries.

Text Books:
1. John Twidell & Wier, “Renewable Energy Resources”, CRC Press, 2009.
2. G.D. Rali, “Non Conventional Energy sources”, Khanna publishers, 2004.
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Reference Books:
1. D.P. Kothari, Singal, Rakesh and Ranjan, “Renewable Energy sources and Emerging Technologies”,
PHI,2009.

2. F. C. Treble, Generating Electricity from Sun, Pergamon Press, 18t Edition 1991 C.S. Solanki,
“Solar Photovoltaics-Fundamentals- Principles and Applications”, PHI, 2009

Online Resources:
1. https://nptel.ac.in/courses/103103206

Course Outcomes:
After completion of the course, student will be able to:
CO1  Describe the solar radiation Geometry and analyze working of solar thermal collectors.
CO2  Analyze solar PV systems and MPPT techniques in solar PV systems.
CO3  Apply the aerodynamic principles to wind turbines and develop wind energy conversion
systems.
CO4  Analyze various conversion techniques for conversion of biomass resources to energy.
CO5  Design various power generation models for generation of power from various renewable
energy sources.
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COST MANAGEMENT OF ENGINEERING PROJECTS
(Open Elective)
Il Year M.Tech. I-Semester LTPC
3003
Prerequisites: -

Course Objectives:

1. To familiarize students with Project and Cost management.

2. To enable understanding of Project planning and Feasibility studies

3. To acquaint students with Cost concepts, Classifications and Budgetary control.

4. To develop skills in Project budgeting, Cost estimation and Cost control.

5. To impart knowledge on applying Quantitative techniques and Project methodologies for Cost
management.

UNIT 1: (~ 8 Lecture Hours)

Introduction to Project Management

Project- Need of Project Management- Objectives -Scope- Importance of Project Management -
Principles of Project Management- Types of Projects-Roles and Responsibilities of Project Team.

UNIT 2: (~ 9 Lecture Hours)

Project Planning and Implementation

Project Management Life Cycle-Process-Project Selection.

Feasibility study: Types of Feasibility-Technical, Commercial, Economic, Financial, Management,
Social -Cost Benefit Analysis-Project Risk analysis - Steps in feasibility study.

UNIT 3: (~ 8 Lecture Hours)

Cost Management for Projects

Introduction and importance of Cost Management for Projects- Objectives of Costing System -Various
Cost concepts- Cost Classification on the basis of behaviour (as variable, fixed and semi variable)-
Traceability (as direct and indirect)- Functions (as production cost, administration cost, selling cost
and distribution cost).

UNIT 4: (~10 Lecture Hours)

Budgetary Control

Introduction to Budget- Concepts, Advantages- Types of Functional budgets: Fixed and Flexible
budget, Performance budget, Cash budget and Production budget (Simple Problems on Functional
based budget). Introduction to Zero based budgeting.

UNIT 5: (~10 Lecture Hours)

Project-Cost Management

Project Cost Estimation- Project Financing- Project Planning and Scheduling-Project Cost Control-
Quantitative Techniques for Project Cost Management-Linear Programming-Network Analysis-
PERT/CPM-Project Cost Analysis-Transportation Model-Assignment Model (Simple Problems)-
Simulation-Learning Curve Theory- Project Methodologies-Types-Project Integrated Management
(PIM).

Text Books:

1. Nagarajan, K. (2004). Project management. New Age International.

2. Srinath, L. S. (1973). PERT and CPM: Principles and applications. Affiliated East-West Press Private
Limited.
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3.

Horngren, C. T., & Foster, G. (1993). Cost accounting: A managerial emphasis (1st ed.). Prentice Hall.

Reference Books:

S

Kanda, A. (2011). Project management: A life cycle approach. Prentice Hall of India.

Khanna, R. B. (2011). Project management. Prentice Hall of India.

Panneerselvam, R., & Senthilkumar, P. (2009). Project management. Prentice Hall of India.
Blocher, E. J., Chen, K. H., Cokins, G., & Lin, T. W. Cost management: A strategic emphasis.
Shank, J. K., & Govindarajan, V. Strategic cost management.

Online Resources:
1. https://onlinecourses.nptel.ac.in/noc24 _mg01/preview (Course Title-Project Management by

Prof.Ramesh Anbanandam-IIT Roorkee)
2. https://onlinecourses.nptel.ac.in/noc24 magl14/preview (Course Title- Fundamentals of Cost

Accounting by By Prof. Arindam Banerjee -The Institute of Cost Accountants of India (ICMAI))

3. https://nptel.ac.in/courses/110106062  (Course Title-Introduction to Operations Research by
Prof.G.Srinivasan —I1T Madras)

Course Outcomes:
After learning the contents of this course, the student must be able to

CO1
CO2
CO3
CO4
CO5

Understand project management principles, objectives and types.

Develop project planning proposals based on feasibility studies and risk analysis.

Analyze cost management practices for effective handling of engineering projects.

Evaluate the feasibility and performance of projects using appropriate quantitative techniques.
Design and prepare project budgets to control costs and ensure financial efficiency.
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BUSINESS ANALYTICS
(Open Elective)

Il Year M.Tech. I-Semester LTPC
Prerequisites: -
Course Objectives:

1. To understand the role of Business Analytics within an organization.

2. To gain an understanding in usage of Business Analytics in formulating and solving problems
using analytical and management tools in managerial decision making.

3. Analyze data using statistical and data mining techniques and understand relationships between
the underlying business processes of an organization and across various sectors.

4. To become familiar with processes needed to develop, report, and analyze business data.

5. To acquaint with decision-making tools and Operations research techniques required for Business
Analytics Decision Making.

UNIT 1: (~08 Lecture Hours)

Introduction to Business Analytics

Introduction to Analytics - Importance of Analytics in Problem Analytics - Business Analytics -
Importance - Difference between Business Analytics and Business Intelligence - Evolution of
Business Analytics - Types of Business Analytics - Characteristics - Goals - Domains of Business
Analytics - Framework of Business Analytics - Analytics Ecosystem - Process - advantages - steps of
Decision modeling for Business Analytics.

UNIT 2: (~09 Lecture Hours)

Organization Structure and Data for Business Analytics

Organization Structure of Business Analytics - Functional organization - Matrix - centralized structure
with Business Analytics - Factors determining in choosing appropriate structure - Reasons for
organizational failure for Business Analytics Initiatives - Team Management - Reasons for Team
failure-

Data - Characteristic of Readiness of data Dimensions - Data taxonomy - Data mining - process -
Implications of Data outlines steps in data driven decision making - Importance of sampling - Data
visualization - types Data Storytelling - Data Journalism - Data warehousing

UNIT 3: (~10 Lecture Hours)

Descriptive Analytics

Introduction to Descriptive Analytics, Measure of Central tendency-Mean, Median, Mode Measure
of Variation- Variance, Standard deviation, Mean Deviation, Interquartile Deviation Measure of
Shape-Kurtosis, Skewness, Measure of Association-Covariance ,Correlation Random Variables:
Discrete probability Distribution- Mean , Median, Mode Continuous Probability Distribution- Mean,
Median, Mode

UNIT 4: ( ~10 Lecture Hours)

Predictive and Prescriptive Analytics

Predictive Analytics

Regression- Simple linear regression, Multiple linear regression-Test of significance of regression
coefficients Using ANOVA, Coefficient of Determination.
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Forecasting -Time Series Analysis- Trend Analysis, Moving Average Method, ARMA Model with

error Analysis.

Prescriptive Analytics: Linear Programing Problem- Graphical Method, Simplex Method

UNIT 5: (~08 Lecture Hours)

Decision Analysis

Problem Formulation, Decision analysis without probabilities, Decision analysis with probabilities,
Decision Analysis with sample information,Computing Branch Probabilities with Bayes Theorem,

Utility Theory.

Text Books:

1. Ramesh Sharada, Dursun Delen, Efraim Turban, David King : Business Intelligence, Analytics,
and Data Science - A Managerial Perspective : Pearson : 4th Edition.
2. U Dinesh Kumar : Business Analytics - The Science of Data-Driven Decision Making : Wiley, 2nd

Edition.

References:

1. Gert H.N. Laursen, Jesper Thorlund : Business Analytics for Managers - Taking Business
Intelligence Beyond Reporting : Wiley 2nd Edition.

2. Camm, Cochran, Fry, Ohlmann, anderson, Sweeney, Williams : Essentials of Business Analytics
: Cengage Publishers

Online Resources:
1. NPTEL: Business Analytics for Management Decision http://nptel.ac.in/courses/110105089/

Course Outcomes:
After learning the contents of this course, the student must be able to

Co1
CO2

CO3
CO4
CO5

Understand and apply business analytics in real time world.

Comprehend the structure of an organization and translate data into clear,
actionable insights in the decision making process

Identify the befitting descriptive tool required for the business problem.

Apply suitable predicative method that supports business decision making.
Identify appropriate prescriptive modeling techniques for decision making.

® k%
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OPTIMIZATION TECHNIQUES
(Open Elective)

Il Year M.Tech. | Semester LTPC
Pre requisite: Nil

Course Objectives:

1. fundamentals of optimization and its major techniques.

2. formulization and analyze the constrained and unconstrained optimization problems
3. application of optimization methods in real-world engineering design problems.

4. nonlinear optimization methods and their practical uses.

5. dynamic programming concepts and their role in decision-making.

Unitl: Introduction and Classical Optimization Techniques (~10 Lecture Hours)

Statement of an Optimization problem — design vector—design constraints—constraint surface—objective
function—objective function surface - classification of Optimization problems.

Linear Programming: Standard form of a linear programming problem —geometry of linear
programming problems—definitions and theorems—solution of a system of linear simultaneous
equations — pivotal reduction of a general system of equations — motivation to the simplex method —
simplex algorithm.

Unit2: Transportation Problem (~10 Lecture Hours)

Finding initial basic feasible solution by north — west corner rule, least cost method and Vogel’s
approximation method — testing for optimality of balanced transportation problems. Degeneracy.
Assignment problem — Formulation — Optimal solution - Variants of Assignment Problem; Traveling
Salesman problem.

Unit3: Classical Optimization Techniques (~10 Lecture Hours)

Single variable Optimization — multi variable Optimization without constraints —necessary and
sufficient conditions for minimum/maximum —multivariable Optimization with equality constraints:
Solution by method of Lagrange multipliers — Multivariable Optimization with inequality constraints:
Kuhn — Tucker conditions.

Single Variable Nonlinear Unconstrained Optimization: Elimination methods: Uni Model function-its
importance, Fibonacci method & Golden section method.

Unit4: Multi variable nonlinear unconstrained optimization ( ~10 Lecture Hours) L

Direct search methods —Univariant method, Pattern search methods — Powell’s, Hooke - Jeeves,
Rosenbrock’s search methods. Gradient methods: Gradient of function & its importance, Steepest
descent method, Conjugate direction methods: Fletcher-Reeves method & variable metric method.

Unit5: Dynamic Programming ( ~8 Lecture Hours)

Dynamic programming multistage decision processes — types — concept of sub optimization and the
principle of optimality — computational procedure in dynamic programming — examples illustrating
the calculus method of solution - examples illustrating the tabular method of solution.

Text Books:
1. Optimization Techniques & Applications by S.S.Rao, New Age International.

2. Optimization for Engineering Design by Kalyanmoy Deb, PHI
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Reference Books:
George Bernard Dantzig , Mukund Narain Thapa, “Linear programming”, Springer series in
Operations Research 3"edition, 2003.

1.

2
3.
4. Optimization Techniques Theory and Practice by M.C.Joshi, K.M.Moudgalya, Narosa

. H.A. Taha,“Operations Research: AnIntroduction”,8™ Edition, Pearson/PrenticeHall,2007.

Optimization Techniques by Belegundu & Chandrupatla, PearsonAsia.

Publications

Online Resources:
1. https://www.youtube.com/watch?v=4U3B5Ir-MqM&list=PL004010FEA702502F &index=1

2. https://www.youtube.com/@constrainedandunconstraine5486/videos
3. https://www.youtube.com/watch?v=cuYVbbsHQqc

Course Outcomes:
After completion of this course, the student will be able to:
After learning the contents of this course, the student must be able to

CO1
CO2
CO3
CO4

CO5

Explain the need of optimization of engineering systems.
Understand optimization of engineering problems.
Apply classical optimization techniques, linear programming, simplex algorithm,
transportation problem.
Apply unconstrained optimization and constrained non-linear programming and
dynamic programming.
Formulate optimization problems.
# % %
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COMPOSITE MATERIALS
(Open Elective)

Il Year M.Tech . I-Semester/OE LTPC
3003
Prerequisites: Under graduation in Science/ Engineering

Course Objectives:
1. Learn to demonstrate a critical understanding of composite materials of their nature and application
2. Critically evaluate the types of reinforcements and their advantages in application.
3. Develop an understanding of different types of metal and ceramic matrix composites and their
preparation.
4. Developanunderstandingofdifferenttypesofpolymermatrixcompositesandtheir preparation.
5. Critically evaluate strength of the composite materials through laminar study.

UNIT-I: (~ 9Lecture Hours)

INTRODUCTION: Definition — Classification and characteristics of Composite materials.
Advantages and application of composites. Functional requirements of reinforcement and matrix. Effect
of reinforcement (size, shape, distribution, volume fraction) on over all composite performance.

UNIT —II: ( ~ 9 Lecture Hours )

Reinforcements: Preparation-layup, curing, properties and applications of glass fibers, carbon fibers,
Kevlar fibers and Boron fibers. Properties and applications of whiskers, particle reinforcements.
Mechanical Behavior of composites: Rule of mixtures, Inverse rule of mixtures. Isostrain and Isostress
conditions.

UNIT — IHI: (~ 9 Lecture Hours)

Manufacturing of Metal Matrix Composites: Casting — Solid State diffusion technique, Cladding—
Hotisostaticpressing.Propertiesandapplications.Manufacturing of Ceramic Matrix Composites: Liquid
Metal Infiltration—Liquid phase sintering. Manufacturing of Carbon — Carbon composites: Knitting,
Braiding, Weaving. Properties and applications for efficient heat dissipation and structural stability in
demanding computational environments, electronic packaging and circuit substrates.

UNIT-IV: ( ~ 8 Lecture Hours)

Manufacturing of Polymer Matrix Composites: Preparation of Moulding compounds and prepregs
— hand layup method — Autoclave method — Filament winding method — Compression moulding —
Reaction injection moulding. Properties and applications in high-voltage power line components,
Thermal Interface materials, electromagnetic interference (EMI) shielding, anti-static properties.

UNIT - V: (~ 9 Lecture Hours )

Strength: Laminar Failure Criteria-strength ratio, maximum stress criteria, maximum strain criteria,
interacting failure criteria, hydro-thermal failure. Laminate first play failure- insight strength; Laminate
strength-ply discount truncated maximum strain criterion; strength design using caplet plots; stress
concentrations.

Text books:

1 R.W.Cahn-Material Science and Technology-Vol13-Composites VCH,West Germany.

2 WnDCallister,Jr., Adapted by R. Balasubramaniam, John Wiley & Sons, NY, Indian edition, 2007 -
Materials Science and Engineering, An introduction..
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Reference books:

1. Lubin.- Hand Book of Composite Materials

2. K.K.Chawla - Composite Materials .

3. Deborah D.L. Chung.- Composite Materials Science and Applications

4. Danial Gay, Suong V. Hoa,and Stephen W.- Composite Materials Design and Applications

Web resources:
1 http://nptel.ac.in/courses/Webcourse-contents/11Sc-BANG /Composite Y020Materials /pdf/

Lecture Notes /LNm1.pdf

2 https://www.asminternational.org/documents/10192/1849770/05287G _Sample Chapter.p df

3 http://home.iitk.ac.in/~mohite/Composite introduction.pdf

4 https://onlinecourses.nptel.ac.in/nocl8 me03/preview

Course Outcomes:
After completion of the course students will be able to

CO1
CO2

CO3

CO4
CO5

Differentiate composite materials and their applications
Analyse, evaluate and manage the different the types of reinforcements.

Develop different types of metal and ceramic matrix composites and prepare the same
for their specific needs as engineers.

Develop different types of polymer matrix composites and prepare the same for their
specific needs as engineers.

Critically enhance strength of the composite materials through Laminar usage.

® k%
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INDUSTRIAL SAFETY
(Open Elective)

Il Year M.Tech. 1 Semester LTPC
Course Code: 3003

Prerequisite: Occupational Health and Safety Basics

Course Objectives:

To create awareness about hazards and risks in industrial environments.

To study safety management systems, accident prevention methods, and risk assessment.
To understand safety legislation, standards, and codes of practice.

To explore fire safety, electrical safety, and handling of hazardous materials.

To promote a safety culture and preventive strategies in industries.

ahrLO =

Unit 1: (~10 Lecture Hours)

Industrial Safety: Accident, causes, types, results and control, mechanical and electrical
hazards, types, causes and preventive steps/procedure, describe salient points of factories act
1948 for health and safety, wash rooms, drinking water layouts, light, cleanliness, fire,
guarding, pressure vessels, etc, Safety color codes. Fire prevention and firefighting, equipment
and methods.

Unit 2: (~ 10 Lecture Hours)

Fundamentals of Maintenance Engineering: Definition and aim of maintenance engineering,
Primary and secondary functions and responsibility of maintenance department, Types of
maintenance, Types and applications of tools used for maintenance, Maintenance cost & its
relation with replacement economy, Service life of equipment.

Unit 3: (~ 10 Lecture Hours)

Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction
methods, lubricants- types and applications, Lubrication methods, general sketch, working
and applications, i. Screw down grease cup, ii. Pressure grease gun, iii. Splash lubrication,
iv. Gravity lubrication, v. Wick feed lubrication, vi. Side feed lubrication, vii. Ring lubrication,
Definition, principle and factors affecting the corrosion. Types of corrosion, corrosion
prevention methods.

Unit 4: (~ 8 Lecture Hours)

Fault Tracing: Fault tracing-concept and importance, decision tree concept, need and
applications, sequence of fault-finding activities, show as decision tree, draw decision tree for
problems in machine tools, hydraulic, pneumatic, automotive, thermal and electrical
equipment’s like, i). Any one machine tool, ii). Pump iii). Air compressor, iv). Internal
combustion engine, V). Boiler, vi). Electrical motors, Types of faults in machine tools and their
general causes.

Unit 5: (~ 10 Lecture Hours)

Periodic and Preventive Maintenance: Periodic inspection-concept and need, degreasing,
cleaning and repairing schemes, overhauling of mechanical components, overhauling of
electrical motor, common troubles and remedies of electric motor, repair complexities and
its use, definition, need, steps and advantages of preventive maintenance. Steps/procedure for
periodic and preventive maintenance of: i). Machine tools, ii). Pumps, iii). Air compressors,
iv). Diesel generating (DG) sets Program an(iloschedule of preventive maintenance of mechanical
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and electrical equipment, advantages of preventive maintenance. Repair cycle concept and
importance.

Text Books
1. Krishnan N.N. Safety management in industries, Jaico publishing house, Bombay, 1997.

2. H.P. Garg, S., Maintenance Engineering, S. Chand and company.

Reference Books:
1. Maintenance Engineering Handbook, Higgins & Morrow, Da Information Services.

2. Pump-hydraulic Compressors, Audels, Mcgrew Hill Publication.
3. Foundation Engineering Handbook, Winterkorn, Hans, Chapman & Hall London.

Online Resources:
1. https://www.spplimited.co.in/industrial-safety-certificate-course-trainingin-chennai/

2. https://onlinecourses.nptel.ac.in/nocl8 mag42/preview

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

CO1 Identify hazards and assess risks in various industrial settings.
CO2 Implement accident prevention and safety management practices.
COs3 Apply relevant safety standards, codes, and legal requirements.
CO4 Plan and execute emergency preparedness and disaster management measures.
CO5 Recommend safety improvements to enhance workplace health and safety.
* %k ¥
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OPERATIONS RESEARCH
(Open Elective)
Il Year M.Tech. | -Semester
Course Code:

w
S o
SHV
w O

Prerequisite: Basic knowledge of mathematics and problem-solving skills.

Course objectives:

1. Give students a basic understanding of optimization techniques.

2. Teach how to make mathematical models for real-life problems.

3. Introduce methods of solving linear, non-linear, dynamic, and network based problems.

4. Explain techniques for solving problems in inventory, scheduling, sequencing, and queuing.
5. Help students use simulation and game theory for better decision-making.

Unit 1: (~ 10Lecture Hours)
Optimization Techniques, Model Formulation, models, General L.R Formulation, Simplex
Techniques, Sensitivity Analysis, Inventory Control Models

Unit 2: (~ 10Lecture Hours)
Formulation of a LPP - Graphical solution revised simplex method - duality theory — dual
simplex method - sensitivity analysis - parametric programming

Unit 3: (~ 10Lecture Hours)
Nonlinear programming problem - Kuhn-Tucker conditions min cost flow problem — max
flow problem - CPM/PERT

Unit 4: (~ 10Lecture Hours)
Scheduling and sequencing - single server and multiple server models — deterministic
inventory models - Probabilistic inventory control models - Geometric Programming.

Unit 5: (~ 8Lecture Hours)
Competitive Models, Single and Multi-channel Problems, Sequencing Models, Dynamic
Programming, Flow in Networks, Elementary Graph Theory, Game Theory Simulation

Text Books
1. H.A. Taha, Operations Research, An Introduction, PHI, 2008
2. Pannerselvam, Operations Research: Prentice Hall of India 2010

Reference Books:

1. H.M. Wagner, Principles of Operations Research, PHI, Delhi, 1982.

2. J.C. Pant, Introduction to Optimization: Operations Research, Jain Brothers, Delhi, 2008
3. Hitler Libermann Operations Research: McGraw Hill Pub. 2009

4. Harvey M Wagner, Principles of Operations Research: Prentice Hall of India 2010

Online Resources:

1. https://onlinecourses.nptel.ac.in/noc25 _mg34/preview?utm_source=chatgpt.com

2. https://open.umn.edu/opentextbooks/textbooks/from-theory-to-application-learning-to-optimize-
with-operations-research-in-an-interactive-way?utm_source=chatgpt.com

3. onlinecourses.nptel.ac.in
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Course Outcomes:
After completion of the course, student will be able to

CO1 Solve linear programming problems using simplex and related methods
co2 Apply the dynamic programming to solve problems of discreet and continuous
variables.

CO3 Apply the concept of non-linear programming.
CO4 Carry out sensitivity analysis.
CO5 Model the real-world problem and simulate it.

* ok Kk
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